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Primer for Healthcare Professionals,” help other physicians and patients learn about cannabis-

derived medications. 

Demonstrated Quality Systems 
ESHS has already proven the quality and efficacy of its treatment solutions. ESHS has 

immediate access to a quality system that is directly applicable to New York CCA requirements.

This system is already running in Minnesota, where the regulations mirror those of New York.

We are excited about the New York quality requirements, and ESHS meets those requirements 

on day one.  We are not reinventing the wheel, simply using our established, vetted systems as 

they are designed—already a perfect fit for New York.  And as physicians and scientists, FDA,

ISO, and horticultural quality systems and regulations are second nature to our team.

We Are Strain Independent 
Whereas much of the industry is strain-dependent and clings to one or more archaic strains

steeped in pop culture lore, ESHS, via our separation science expertise, effectively builds

medications to exacting standards with precise, consistent cannabinoid profiles, independent of 

the strain used.  Our proprietary extraction processes and analytical expertise enable us to work 

with any strain of medical cannabis to make our patients’ medications. This knowledge and 

capability allows us to control the levels of each and every cannabinoid in our medicines.  This

ability to be strain-independent is the direction of the future for cannabinoid derived medications, 

and our science team is already at the forefront of this medical revolution in Minnesota.

The Vireo Spectrum™ 
While much of the industry relies on specific strains of marijuana with juvenile, marketing-

driven names for their medicines, ESHS has developed the Vireo Spectrum™ of treatment 

solutions.  The Vireo Spectrum™ represents a unique, clinically meaningful approach to medical 

cannabis.  Our physicians and pharmacists developed this system from the ground-up to be the 

most evidence-based, medically pertinent set of treatments for our patients, and it will be 

intuitive and immediately helpful to healthcare practitioners and patients in New York.

Members of the ESHS team built this system in Minnesota more than a year ago, and we are 

currently making these precise medications, right now, in Minnesota. The Vireo Spectrum™

will be the standard by which all are judged in New York.



An Economic Engine in Fulton County 
Our decision to locate our manufacturing facility in Fulton County was driven by our desire to 

serve as an economic engine in an area of New York where we can have a significant impact, 

and the community has met that prospect with open arms.  With an unemployment rate of over 

7.5%, the living wage jobs created at our manufacturing facility in Fulton County are badly 

needed and welcomed, as evidenced by the overwhelming support from the community. By 

serving as the anchor tenant in the Tryon Technology Park and Business Incubator in the Town 

of Perth, we have created an adaptive reuse of a former state run facility, the former Tryon 

Residential Facility that was run by the Department of Corrections. 

Established Banking Relationships 
By demonstrating how the ESHS team stands apart from the cannabis industry at large, we made 

a compelling case for normal banking relationships. ESHS is unique in the industry in that we 

have an established, open banking relationship with Stearns Bank, N.A., a national, $1.6 billion 

bank.  This banking relationship was won via our federal Cole Memo analysis and national work 

on the banking issue.  This is highly validating for the ESHS business acumen and regulatory 

excellence, and will lead to additional banking relationships in New York and beyond.  This 

established banking relationship benefits our facilities, our patients, and our staff with improved 

safety and security.   

The Best Medicine for Patients, the Best Partner for New York 
New York’s Compassionate Care Act affirms New York as a recognized leader in responsive, 

progressive healthcare solutions, and it a will provide much needed relief to New Yorkers living 

with pain. The Empire State deserves a partner that shares that ambition, and with the acumen 

and experience to execute that vision. ESHS exemplifies the qualities inherent in the New York 

CCA, and our team embraces the law as the perfect balance between patient access and public 

safety.  ESHS is poised, willing and able to execute the intent of the CCA and has the 

demonstrated experience to be successful for the State of New York. We are very thankful for 

the opportunity to bring our treatment solution to the Empire State, and thank the Selection 

Committee for this opportunity. 
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Section H:   Question Number 73 
 

Section H, Question #73 
 

 

 

 

 

  



  
 

Section H:   Question Number 73 
 

Section H_ Number 73 

73. Does any controlling person of the applicant, any manager, any principal stakeholder, any 

sole proprietor applicant, any general partner of a partnership applicant, any officer or member of 

the board of directors of a corporate applicant, or corporate general partner, or a combination of 

such persons collectively, maintain a ten percent interest or greater in any firm, association, 

foundation, trust, partnership, corporation or other entity, and such entity will or may provide 

goods, leases, or services to the registered organization, the value of which is or would be five 

hundred dollars or more within any one year? 

OR 

Does any entity maintain a ten percent interest or greater in the applicant, and such entity will or 

may provide goods, leases, or services to the registered organization, the value of which is or 

would be five hundred dollars or more within any one year?   Yes 

 

If the answer to either of these questions is “Yes,” a statement with the name and address 
of the entity together with a description of the goods, leases, or services and the probable or 

anticipated cost to the registered organization, must be included with this application. (see 

below and attached agreement) 

 

United Science Corporation 

Address:   

207 Pleasant St SE, Minneapolis, MN 55455 

 

Dr. Jon Thompson 

Address:  

Dr. Thompson, Scientific Director of Vireo Health and Empire State Health Solutions owns  

% financial interest in United Science Corporation.   In 2015, United Science Corporation will 

likely provide extraction and separation hardware to ESHS which, we anticipate, will cost 

ESHS  approximately $300,000 and may provide ESHS with limited laboratory and 

extraction/separation advisory services which, we anticipate,  will costs ESHS between $20,000 

and $30,000 in 2015. 



  
 

Section H:   Question Number 73 
 

 

Vireo Health LLC 

Address:  

5200 Willson Road Suite 150 Edina MN, 55424 

Vireo Health owns approximately 90% of Empire State Health Solutions at this time.  Vireo 

Health LLC will provide a wide array of valuable intellectual property to ESHS, such 

as procedures for separating out cannabinoids from the plant, procedures for blending and 

formulating the spectrum of Vireo products, the “look and feel” of the dispensaries,  and access 

to the Vireo Health Care Provider portal.  The value of access to these items is uncertain, but 

easily exceeds $500/year. We would estimate the value of this intellectual property would exceed 

several $ million at this time.  ESHS will not be required to pay Vireo Heath for this intellectual 

property. 



Section H CONFIDENTIAL Question Number 74 
 

 
Section H, Question #74 

 

 

 

 

 

  







Section H CONFIDENTIAL Question Number 74 
 

MM Acquisition LLC 

5200 Willson Rd Suite 150 

Edina MN, 55424  

 

 

Minnesota Medical Solutions LLC 

5200 Willson Rd Suite 150 

Edina MN, 55424 

. 

 

Vireo Vaporizer Company LLC 

5200 Willson Rd Suite 150 

Edina MN, 55424 

 

 

New York Cannacare Corporation 

5200 Willson Rd Suite 150 

Edina MN, 55424 

 
 

 

Please find the following attached organizational documents for MM Acquisition, LLC: 

Pages 266-270  Filed Articles of Organization     
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ASSUMED NAME: MinnMed

PRINCIPAL PLACE  OF BUSINESS: 5200 Willson Rd.  Suite 150 Edina MN 55424 USA

NAMEHOLDER(S):
Name: Address:
Minnesota Medical Solutions, 
LLC

5200 Willson Rd. Suite 150 Edina MN 55424

If you submit an attachment, it will be incorporated into this document. If the attachment conflicts with the 
information specifically set forth in this document, this document supersedes the data referenced in the attachment.

By typing my name, I, the undersigned, certify that I am signing this document as the person whose signature is required, 
or as agent of the person(s) whose signature would be required who has authorized me to sign this document on his/her 
behalf, or in both capacities.  I further certify that I have completed all required fields, and that the information in this 
document is true and correct and in compliance with the applicable chapter of Minnesota Statutes.  I understand that by 
signing this document I am subject to the penalties of perjury as set forth in Section 609.48 as if I had signed this 
document under oath.  

SIGNED BY: Ross Hussey

MAILING ADDRESS: None Provided

EMAIL FOR OFFICIAL NOTICES: rhussey@uthlaw.com

OOffice of the Minnesota Secretary of State
Certificate of Assumed Name

                                                                   Minnesota Statutes, 333

The filing of an assumed name does not provide a user with exclusive rights to that 
name. The filing is required for consumer protection in order to enable customers to 
be able to identify the  true owner of a business.



Work Item 786130600028
Original File Number 786130600028

STATE OF MINNESOTA
OFFICE OF THE SECRETARY OF STATE

FILED
10/01/2014 11:59 PM

Mark Ritchie
Secretary of State







 

 
 

 
 

 



 







 











  



 

 





 



 

 

  
    







 

   



   

    













































































































































































































































































































































































































ARTICLE 1 - LIMITED LIABILITY COMPANY NAME:
Ten Old Boys, LLC

ARTICLE 2 -  REGISTERED OFFICE and AGENT:
Name Address:
Milton R. Lee 

503 E. Main St.  Ada MN 56510  USA

ARTICLE 3 - DURATION: PERPETUAL

ARTICLE 4 - ORGANIZERS:
Name: Address:
Cynthia A. Julin 318 E. Main St.  Ada MN 56510  USA

If you submit an attachment, it will be incorporated into this document. If the attachment conflicts with the 
information specifically set forth in this document, this document supersedes the data referenced in the 
attachment.
By typing my name, I, the undersigned, certify that I am signing this document as the person whose signature is 
required, or as agent of the person(s) whose signature would be required who has authorized me to sign this document 
on his/her behalf, or in both capacities.  I further certify that I have completed all required fields, and that the 
information in this document is true and correct and in compliance with the applicable chapter of Minnesota Statutes.  I 
understand that by signing this document I am subject to the penalties of perjury as set forth in Section 609.48 as if I 
had signed this document under oath.  
SIGNED BY: Cynthia A. Julin

MAILING ADDRESS: P.O. Box 28   Ada MN 56510

EMAIL FOR OFFICIAL NOTICES:
cjulin@julinlaw.com

OOffice of the Minnesota Secretary of State
Minnesota Limited Liability Company/Articles of Organization

                                                                       Minnesota Statutes 322B

The individual(s) listed below who is (are each) 18 years of age or older, 
hereby adopt(s) the following Articles of Organization:



Work Item 812402100021
Original File Number 812402100021

STATE OF MINNESOTA
OFFICE OF THE SECRETARY OF STATE

FILED
02/18/2015 11:59 PM

 
 

 
Steve Simon

Secretary of State

























Redacted pursuant to N.Y. Public Officers Law, Art. 6









Redacted pursuant to N.Y. Public Officers Law, Art. 6

















Redacted pursuant to N.Y. Public Officers Law, Art. 6





Redacted pursuant to N.Y. Public Officers Law, Art. 6



















Redacted pursuant to N.Y. Public Officers Law, Art. 6



Redacted pursuant to N.Y. Public Officers Law, Art. 6



Redacted pursuant to N.Y. Public Officers Law, Art. 6



Redacted pursuant to N.Y. Public Officers Law, Art. 6



Redacted pursuant to N.Y. Public Officers Law, Art. 6



Redacted pursuant to N.Y. Public Officers Law, Art. 6



Redacted pursuant to N.Y. Public Officers Law, Art. 6



Redacted pursuant to N.Y. Public Officers Law, Art. 6



 
Request for FOIL  

Exemptions 
 

 

 

 

 

 

 



FOIL CONTENT REDACTION REQUESTS: 

 We have requested that all pages  marked with the footer “CONFIDENTIAL” or “TRADE 
SECRET” be exempt from FOIL disclosure pursuant to Public Officers Law Section 87(2)(b), (d), 
and/or 89(5). Additional justification for these exemption requests is  given here on a section, by 
section basis. We are happy to discuss with the Department of Health any of these requests for 
exemption from FOIL disclosure.   

1) We  ask that all security information, floor plans, personal information and financial 
information be redacted for protection of our staff, and as that information constitutes trade secrets 
and is information which, if disclosed, would cause substantial injury the competitive position of 
ESHS within the meaning of FOIL Section 87(2)(d).

2) Section H, Number 73:  We request exemption  from release as these documents if 
disclosed would constitute an unwarranted invasion of personal privacy under §87(2)(b) and 
Section 89(2). 

3) Section H, Number 74:  Vireo Health, ESHS, and Minnesota Medical Solutions 
Organizational Documents etc.   We request exemption from disclosure as these documents if 
disclosed would constitute an unwarranted invasion of personal privacy under §87(2)(b) and 89(2). 

4) Appendix A:   We request exemption from disclosure as  these documents if 
disclosed would constitute an unwarranted invasion of personal privacy §87(2)(b) and 89(2) and 
the information in these documents  constitutes trade secrets and is information which, if disclosed, 
would cause substantial injury the competitive position of ESHS within the meaning of FOIL 
Section 87(2)(d). 

5) Appendix B:  We request exemption from disclosure as these documents if 
disclosed would constitute an unwarranted invasion of personal privacy §87(2)(b) and 89(2) and 
as the information in these documents  constitute trade secrets and is information which is, if 
disclosed, would cause substantial injury the competitive position of ESHS within the meaning of 
FOIL Section 87(2)(d). 

6) ESHS Financial Summary and Pro Forma – We  request exemption from disclosure 
as  these projections and financials t constitute trade secrets per §87(2)(d) and is information which,
if disclosed, would cause substantial injury the competitive position of ESHS within the meaning 
of FOIL Section 87(2)(d).

7) Attachment B – We would request all of our equipment list and the supplement –
Equipment Specification Sheets be redacted and exempt from disclosure.  They represent 
collectively hundreds of hour of optimization, vetting and selection by our team and is critical 
infrastructure information and are trade secrets which if disclosed would cause substantial injury 
to the competitive position of ESHS. Release of these equipment lists would be readily damaging 
to ESHS.  In addition, release of our security devices would represent a direct threat to the security 
of our facilities and is thus exempt from disclosure under FOIL. § 87 (2) (f). 

8) Attachment D, Section 1 –  We request that the materials on the identified pages of 
Attachment D, Section 2  be exempt from disclosure under FOIL  as these pages contain  are trade 



secrets which if disclosed would cause substantial injury to the competitive position of ESHS per 
FOIL §87(2)(d). 

9) Attachment D Section 2 – We request that the materials on the identified pages of 
Attachment D, Section 2  be  exempt from disclosure under FOIL  as these are trade secrets which 
if disclosed would cause substantial injury to the competitive position of ESHS per FOIL § 
87(2)(d).  

10) Attachment D Section 3 – We request that the materials on the identified pages of 
Attachment D, Section 3  be exempt from disclosure under FOIL  as these are trade secrets which 
if disclosed would cause substantial injury to the competitive position of ESHS per § 87(2)(d). 

11) Attachment D Section 5 – We request that the materials on the identified pages of  
Attachment D, Section 5,  be exempt from disclosure under FOIL as disclosure would represent a 
direct threat to the security of our facilities and per § 87(2)(f) should  thus be exempted from 
disclosure. 

12) Attachment D Section 6 – We request that the materials on the identified pages of 
Attachment D, Section 6  be exempt from disclosure under FOIL  as these are trade secrets which 
if disclosed would cause substantial injury to the competitive position of ESHS per §87(2)(d). 

13) Attachment D, Section 7 – We request that the materials on the identified pages of  
Attachment D, Section 7 be exempt from disclosure under FOIL as they  relate to our quality 
systems, which represent a dramatic step forward for the industry and these are trade secrets which 
if disclosed would cause substantial injury to the competitive position of ESHS per §87(2)(d). 

14) Attachment D, Section 8 – We request that the materials on the identified pages of 
Attachment D, Section 3  be exempt from disclosure under FOIL  as these are trade secrets which 
if disclosed would cause substantial injury to the competitive position of ESHS per §87(2)(d). 

15) Attachment D, Section 9 – We request that the materials on the identified pages of  
Attachment D, Section 9 be exempt from disclosure under FOIL as these materials  relate to our  
quality systems, which represent a dramatic step forward for the industry and these are trade secrets 
which if disclosed would cause substantial injury to the competitive position of ESHS per  FOIL 
section 87(2)(d).. 

16) Attachment E – We request that the materials on the identified pages of Attachment 
E  be exempt from disclosure under FOIL as these materials, if released,  would constitute an 
unwarranted invasion of personal privacy per FOIL  §87(2)(b). 

17) Attachment G –  We request that the  materials on the identified pages of 
Attachment D, Section 3 be exempt from disclosure under FOIL as these are trade secrets which 
if disclosed would cause substantial injury to the competitive position of ESHS per FOIL  
§87(2)(d).  

18) Attachment H – We request that the  materials on the identified pages of 
Attachment H  be exempt from disclosure under FOIL as disclosure would represent a direct threat 
to the security of our facilities as  per FOIL  §87(2)(f). 



19) Attachment I – We request that the materials on the identified pages of Attachment 
I be exempt from disclosure  under FOIL as disclosure of these documents  would constitute an 
unwarranted invasion of personal privacy §87(2)(b). 
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                     Medical Marijuana Program 
Application for Registration as   

a Registered Organization 

19. Affirmative Statement of Qualifications 
For individuals who have not previously served as a director/officer nor have had managerial experience, please include a 
statement below explaining how you are qualified to operate the proposed facility.  This statement should include, but not 
be limited to, any relevant community/volunteer background and experience. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
20. The undersigned certifies, under penalty of perjury, that the information contained herein or attached hereto is accurate, 

true, and complete in all material respects. 
Signature: 
 

Date:  

Notary Name: 
. 

Notary Registration Number: 
 

Notary (Notary Must Affix Stamp or Seal) 
 
 
 
 
 
 
 
 
 
 
 

Date: 

 
 

As a passive Member of Vireo Health, LLC, I represent I have no involvement in the day-to-day operations of 
Empire State Health Solutions, LLC.

5/8/2015
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Appendix B – Architectural Program 
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PART II – SITE PLAN(S) 

Applicant shall provide the appropriate details for each of the following by identifying the location and dimension on the Site Plan attached to the application for each building location. 

  Entrance and Exits 
  Public Parking Spaces 
  Staff Parking Spaces 
  Accessible Parking Spaces 
  Accessible Route(s) 

  Fire Lane and/or Fire Apparatus Road 
  Percentage of Green Space 
  Location of Emergency Power Systems 
  Loading & Unloading
  Security Gates & Fences 

PART III – ENERGY SOURCES & ENGINEERING SYSTEMS: 
Applicant shall provide the following minimum information to outline the specifications relating to the energy sources and engineering systems of each building included in the 
application.

Energy Source: 
  Natural Gas   Oil   Electric 
  Solar   Other _______________ 

Engineering Systems: 
  Heating System:  Type ___________, Size_____________  Efficiency ___________, 

Ventilation Requirements _____________________________________ 
  Cooling System:  Type ___________, Size_____________  Efficiency ___________, 

Ventilation Requirements _____________________________________ 
  Ventilation & Humidification Systems:  

Type ___________, Size_____________ ,  Efficiency ___________,
Ventilation Requirements _____________________________________ 

  Electrical Distribution Available _________________________________ 
  Water Supply:       Municipal Water Service _______     or  Private Well Water ____________ 
  Sewage:                Municipal Sewer System _______     or  Private Septic System ____________ 
  Emergency Power System: 

 Type ___________, Size_____________  Efficiency ___________, 

2

✔
✔

✔

✔
✔
✔

✔

✔

✔

RTU 7.5 Ton

RTU 7.5 Ton

✔
RTU 7.5 Ton

✔ 600A, 240V; 200A to tenan
✔ X
✔ X
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PART IV – BUILDING CODE COMPLIANCE:  (pages 3-13)

CHECK ALL APPLICABLE CODES FOR THE FACILITY 

2010 BUILDING CODE OF NYS 

2010 FIRE CODE OF NYS 

2010 PLUMBING CODE OF NYS 

2010 MECHANICAL CODE OF NYS 

2010 FUEL GAS CODE OF NYS 

2010 PROPERTY MAINTENANCE CODE OF NYS 

2010 ENERGY CONSERVATION CONSTRUCTION CODE OF NYS 

2012 IECC COMMERCIAL PROVISIONS 

2010 EXISTING BUILDING CODE OF NYS 

NEC NATIONAL ELECTRIC CODE, (Specify Applicable Version) 

2014 NY CITY CONSTRUCTION CODE 

2008 NY CITY CONSTRUCTION CODE 

1968 NY CITY CONSTRUCTION CODE 

NFPA 101-06 LIFE SAFETY CODE 

ICC/ANSI A117.1-03 ACCESSIBLE AND USABLE BUILDINGS AND FACILITIES 

OTHER

3

✔

✔

✔

✔

✔

✔

✔
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Select Project 
Type:
Check all that apply.
Refer to the Existing 
Building Code for 
definitions.

  New Building 
  Repair 
  Alteration Level 1 
  Alteration Level 2 

  Alteration Level 3 
  Change of Occupancy 
  Addition 
  Historic Building 

  Demolition 
  Chapter 3. Prescriptive Compliance Method 
  Chapter 13.  Performance Compliance Method 

Select Work 
Involved:
Check all that apply.

  General Construction 
  Roofing 
  Asbestos 

Abatement/Environmental 
  Fire Alarm 

  Structural 
  Mechanical 
  Plumbing 
  Electrical 

  Site Work 
  Sprinkler                    
  Elevators 
  Other:_____________________________ 

CODE COMPLIANCE REVIEW 
Applicant shall provide all applicable information in regards to the code topic and section listed below.
1 Code Compliance Review is based on the 2010 NY State Building Code for New Construction.  If any other building code applies to the location or type of construction, provide applicable code and sections that most closely 

relates and references the code topic and information in the code sections listed below.  Provide appropriate abbreviations for other applicable codes, such as: FC: Fire Code, PC: Plumbing Code, MC: Mechanical Code, FGC: 
Fuel Gas Code, ECCC: Energy Conservation Code.

2. Provide the Required standard for each applicable code section. (i.e.: area, quantity, classification type, materials, hourly separation, etc.).  If section does not apply, indicate one of the following with explanation: NA: Not 
Applicable, NR: Not Required, NP: Not Permitted

3 Provide your facilities “Actual” value for each required standard as per applicable code section.

No. Topic NYS 
Building
Code
Section

Other Code¹
(as Stated 
Above) & 
Section

Minimum Information Required to be 
Identified for this building/facility on the 
Building or Site Plan(s)

Required Code Value²
/Allowed Code Value 

Facility’s Actual Value³

1 Use & 
Occupancy
Classification

302.1 - 
312

 Use & occupancy of this facility. 
Identify all applicable materials, class 
and quantities regarding Table 307.1. 

4

✔

✔

✔

✔
✔
✔

✔

Mercantile Group M - dru
stores
Business Group B -
professional services

Mercantile Group M - drug
stores
Business Group B -
professional services
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No. Topic NYS
Building
Code
Section

Other Code¹
(as Stated 
Above) & 
Section

Minimum Information Required to be 
Identified for this building/facility on the 
Building or Site Plan(s) 

Required Code Value²
/Allowed Code Value

Facility’s Actual Value³

2 Combustible 
Storage

413  All combustible storage areas and 
rooms, as per applicable Building and 
Fire Codes.  Identify all combustible 
stored materials, area and room 
dimensions, all required fire separations, 
and exit requirements.

3 Hazardous
Materials 

414  All hazardous materials stored or used 
as per applicable Building and Fire 
Codes.   
Identify all combustible stored materials, 
area and room dimensions, all required 
fire separations, and exit requirements. 

4 Hazardous  
Materials 
Control Areas 

414.2 Provide additional information indicating 
number, size, materials stored, and 
quantity of each material. 

5 Building Area 
& Height 

501-507  Provide the building area & height 
Provide all calculations and cite 
applicable code sections for increased 
Building Area & Heights allowed per 
building code(s).

6 Incidental Use 
Areas

508.2  Identify all Incidental Use Areas and 
required fire separation of occupancies 
on Building Plans. 

5

None

None

None

4 story, 12,500 sf 1 story, 16,992 sf , 14'8" 

None
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No. Topic NYS
Building
Code
Section

Other Code¹
(as Stated 
Above) & 
Section

Minimum Information Required to be 
Identified for this building/facility on the 
Building or Site Plan(s) 

Required Code Value²
/Allowed Code Value

Facility’s Actual Value³

7 Mixed 
Occupancies

508.3  Provide analysis with code cited, and 
required fire separation of occupancies. 
Identify required fire separation of 
occupancies on Building Plan(s).

8 Nonseparated 
Uses

508.3.2  Provide analysis with code cited, and 
required fire separation of occupancies. 
Identify required fire separation of 
occupancies on Building Plan(s).

9 Separated 
Uses (Ratio < 
1)

508.3.3  Provide analysis with code cited, and 
required fire separation of occupancies. 
Identify required fire separation of 
occupancies on Building Plan(s).

10 Construction 
Classification

602  Provide Construction Classification per 
each building included in Application. 

11 Fire 
Resistance
Rating Reqm’t 
for Building 
Elements

Table 601 Provide Fire Resistance Rating per each 
building element as per Table 601.
Identify rating & elements on Building 
Plans. 

6

None

B / M - no separation
required

Not separated

B / M - no separation
required

Not separated

Type II B

Ext. Bearing walls - 0
Int. Bearing walls - 0
Non- bearing walls - 0
Floor/Roof Const - 0

Ext. Bearing walls - 0
Int. Bearing walls - 0
Non- bearing walls - 0
Floor/Roof Const - 0
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No. Topic NYS
Building
Code
Section

Other Code¹
(as Stated 
Above) & 
Section

Minimum Information Required to be 
Identified for this building/facility on the 
Building or Site Plan(s) 

Required Code Value²
/Allowed Code Value

Facility’s Actual Value³

12 Exterior Wall 
Fire- 
Resistance
Rating

Table 602 Identify required fire resistance rating of 
exterior walls on Building Plan(s). 

13 Exterior Fire 
Separation
Distance

Table 602  Identify required fire separation distance 
of exterior walls between Buildings on 
Plan. 

14 Fire Walls 705  Provide code information and identify all 
applicable required Fire Wall(s) and fire 
resistance requirement on Building 
Plans.  

15 Fire Barriers 706  Provide code information and identify all 
applicable required Fire Barrier(s) and 
fire resistance requirement on Building 
Plans. 

16 Shaft
Enclosures

707 Provide code information and identify all 
applicable required Shaft Wall(s) and fire 
resistance requirement on Building 
Plans.  

17 Fire Partitions 708  Provide code information and identify all 
applicable required Fire Partition(s) and 
fire resistance requirement on Building 
Plans. 

7

X>30', All const types, 0
Fire-resistance rating req'd

NR

X>30', All const types, 0
Fire-resistance rating req'd

47'

Not Required None

Not Required None

Not required less 4 storie
Not required with automati
sprinkelr

N/R 1 story building

1 hr required between ten
spaces

1 hr provided
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No. Topic NYS
Building
Code
Section

Other Code¹
(as Stated 
Above) & 
Section

Minimum Information Required to be 
Identified for this building/facility on the 
Building or Site Plan(s) 

Required Code Value²
/Allowed Code Value

Facility’s Actual Value³

23 Emergency 
Alarm System 

908  Provide code information of all 
applicable requirements for Emergency 
Alarm Systems with code section cited. 

24 Fire 
Department 
Connections

912  Identify Fire Department connections in 
accordance with NFPA applicable 
standard.

25 Exits 1001.1 &2  Identify on the Building Plans and 
documents, per each door, the following 
information: door width, door height, 
direction of swing, type of construction, 
hourly rating, and door closures. 

26 Occupant 
Load

1004 & 
Table
1004.1.1

 Identify the use/name of each room, 
dimensions of each room, and Occupant 
Loads per each room on the Building 
Plans.  

27 Egress Width 1005  Provide egress widths & cite applicable 
code section(s) and requirement(s) on 
the Building Plans 

28 Accessible 
Means of 
Egress

1007.1  Provide accessible means of egress as 
per Section 1007 & cite applicable code 
section(s) and requirement(s) on the 
Building Plans. 

9

Not required

Min. 36"x6'8" indicated on
plans

M - 30sf per person gros
B - 100sf per person gro

M -
B -

With sprinkler system 0.15
per occupant

39 occupants = 6"

Accessible means of egres
required

Provided
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No. Topic NYS
Building
Code
Section

Other Code¹
(as Stated 
Above) & 
Section

Minimum Information Required to be 
Identified for this building/facility on the 
Building or Site Plan(s) 

Required Code Value²
/Allowed Code Value

Facility’s Actual Value³

29 Doors, Gates, 
and Turnstiles

1008  Means of egress doors shall meet the 
requirements of this section. 

30 Interior Stairs 1009  Identify the following information for each 
stairway on the Building Plan(s): the 
width of stairways; the height, width, 
depth and number of risers and treads; 
dimensions of landings; stairway 
construction type; and handrail height. 

31 Ramps 1010.1  Identify the following information of each 
ramp, on the Building Plan(s): width; 
total vertical rise; length of ramp; and 
handrail height. 

32 Common Path 
of Travel 

1014.3  Identify on the Building Plan(s): the 
length of the “Common Path of Travel” 
per each room as per applicable building 
code requirements. 

33 Exit Doorway 
Arrangement 

1015  Identify on the Building Plan(s): 
applicable building code requirements 
for all Exits and Exit Access Doorways 
per each room and required exits in all 
buildings.

34 Corridor Fire 
Rating

1017.1  Identify, on the Building Plan(s): all 
corridors with required fire resistance 
and the applicable fire rating. 

10

32" clear width 36" door = 34" clear width

Not Applicable None

Not Applicable None

100' with an automatic
sprinkler

50' to distinct exit paths

B/M occupancy less 49
occupants req. 1 means o
egress. Table 1016.1 - 20
travel distance

2 provided, 90' max. trave
distance

B/M with sprinkler, 0 hour Not rated
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No. Topic NYS
Building
Code
Section

Other Code¹
(as Stated 
Above) & 
Section

Minimum Information Required to be 
Identified for this building/facility on the 
Building or Site Plan(s) 

Required Code Value²
/Allowed Code Value

Facility’s Actual Value³

35 Corridor Width 1017.2  Identify on the Building Plan(s): the width 
of all corridors.  Provide applicable code 
section(s) and requirement(s).

36 Dead End 
Corridor

1017.3  Corridors shall not exceed the maximum 
dead end corridor length as per 
applicable code. 

37 Number of 
Exits and 
Continuity

1019  Identify on the Building Plan(s): required 
number of exits, continuity and 
arrangement as per the applicable code 
requirements.

38 Vertical Exit 
Enclosures

1020  Identify on the Building Plan(s): all 
applicable code requirements for each 
Vertical Exit Enclosure. 

39 Exit 
Passageways

1021  Identify on the Building Plan(s): all 
applicable code requirements for each 
Exit Passageway. 

40 Horizontal 
Exits

1022  Identify on the Building Plan(s): all 
applicable code requirements for each 
Horizontal Exit.  

11

36" occupant load less th
50

60"

Group M - 20'
Group B - 50' w/sprinkler

M - none
B - 24'

Two exits required Two exits provided

Not applicable None

Not applicable None

Not applicable None
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No. Topic NYS
Building
Code
Section

Other Code¹
(as Stated 
Above) & 
Section

Minimum Information Required to be 
Identified for this building/facility on the 
Building or Site Plan(s) 

Required Code Value²
/Allowed Code Value

Facility’s Actual Value³

41 Exterior Exit 
Ramps & 
Stairways

1023 Identify on the Building Plan(s): all 
applicable code requirements for each 
exterior exit ramps and stairways. 

42 Exit Discharge 1024 Identify on the Building Plan(s): all 
applicable code requirements for each 
Exit Discharge.

43 Accessibility 1101.1 - 
1110
&
ICC/A117.
1(03)

Identify on the Building Plan(s): all 
applicable code requirements such that 
the design and construction of each 
building/facility provides accessibility to 
physically disabled persons. 

44 Energy 
Conservation

2010 NYS 
ECCC & 
IECC 
2012

Identify the R-Value and U-Value of each 
construction component and assembly of 
the building envelope as required in the 
applicable energy and building code(s). 

45 Emergency & 
Standby
Power

2702.1 Identify emergency & Standby Power 
locations and specifications of the 
system to be provided. 

46 Smoke Control 
Systems

2702.2.2 Identify the Standby power for smoke 
control systems in accordance with 
Section 909.11 of NYS Building Code. 

12

None

Discharge to grade Exits directly to public way

60% public entries, 
1 accessible parking space
1 service counter,

100% public entries,
2 parking spaces,
1 service counter

Not required, no changes 
existing building envelope

Not required, no changes 
existing building envelope

Not required Not provided

Not required Not provided
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No. Topic NYS
Building
Code
Section

Other Code¹
(as Stated 
Above) & 
Section

Minimum Information Required to be 
Identified for this building/facility on the 
Building or Site Plan(s) 

Required Code Value²
/Allowed Code Value

Facility’s Actual Value³

47 Plumbing 
Fixture Count

2902.1  Identify on the Building Plan(s): the 
minimum plumbing facilities as per 
applicable plumbing code(s).

48 Available 
Street Water 
Pressure

  Provide the available street or well water 
pressure.

49 Fire Apparatus 
Access Road 

FC503.1  Identify on the Site Plan: Fire Apparatus 
Road, Fire Lane and other Fire Service 
requirements per applicable Building and 
Fire Codes. 

13

WC- 1M, 1F; LAV- 1M, 1
1 service sink, 1 drinking 

WC- 1M, 1F; LAV- 1M, 1F
1 service sink, 1 drinking 

within 300' of building Existing roadways within 10
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Informational and Crime Report for
Empire State Health Solutions
Proposed Production Facility

110 Wolf Road
Albany, NY 12205
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The proposed site for the dispensary facility is shown as:

The site is a former clothing retail store and currently sharing building space with several other business
including a mail center, doctor offices, and trade offices. The building has very good exposure with the
Wolf road in front being a major thoroughfare.

Albany is the state capital of New York and the seat of Albany County. Roughly 135 miles (220 km) north
of the City of New York, Albany developed on the west bank of the Hudson River, about 10 miles (16 km)
south of its confluence with theMohawk River. The population of the City of Albany was 97,856 according
to the 2010 census. Albany has close ties with the nearby cities of Troy, across the river; Schenectady to
the west on the Mohawk River, and Saratoga Springs to the north, forming a region called the Capital
District. This consists mostly of the Albany Schenectady Troy Metropolitan Statistical Area (MSA). The
area's 2010 population was 870,716, the 4th largest MSA in New York and the 58th largest in the country.
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Albany is located about 150 miles (240 km) north of New York City on the Hudson River.[13] It has a total
area of 21.8 square miles (56 km2), of which 21.4 square miles (55 km2) is land and 0.4 square miles (1.0
km2) (1.8%) is water.[90] The city is bordered on the north by the town of Colonie (along with the village
of Menands), on the west by the town of Guilderland, and on the south by the town of Bethlehem.[91]
The Hudson River represents the city's eastern border

Cultural Demographics

The cultural demographics represent as follows for 2014:

The population had 20.0% under the age of 18, 19.3%
from 18 to 24, 29.2% from 25 to 44, 18.1% from 45 to 64,
and 13.4%whowere 65 years of age or older. The median
age was 31.4 years. For every 100 females there were
90.6 males. For every 100 females age 18 and over, there
were 86.5 males. Some 81.3% of the population had
completed high school or earned an equivalency diploma.

There were 40,709 households in 2000, out of which
22.0% had children under the age of 18 living with them,

25.3% were married couples living together, 16.1% had a female householder with no husband present,
and 54.8% were non families. 41.9% of all households were made up of individuals and 11.5% had
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someone living alone who was 65 years of age or older. The average household size was 2.11 and the
average family size was 2.95.

Demographically speaking, the population of Albany and the Capital District mirrors the characteristics of
the United States consumer population as a whole better than any other major municipality in the
country. According to a 2004 study conducted by the Acxiom Corporation, Albany and its environs are the
top ranked standard test market for new business and retail products. Albany, Rochester, and Syracuse
all scored within the top five.

Economy

Albany's economy, along with that of the Capital District in general, is heavily dependent on government,
health care, and education. Because of these typically steady economic bases, the local economy has been
relatively immune to national economic recessions in the past. More than 25 percent of the city's
population works in government related positions. The current recession has been more difficult to deal
with because of the many issues on Wall Street, from which the state government receives much of its
tax revenue. In March 2010, the Albany area had the lowest unemployment rate of any major
metropolitan area in New York, at 7.8%, compared to 9.4% in New York as a whole.

Due to lower tax revenue and high spending, state government has experienced a significant budget gap,
forcing a hiring freeze in 2009 and discussions of furloughs and layoffs in 2010 and 2011 respectively. The
effect is felt at local universities, which have seen their endowments shrink. The healthcare system,
however, has seen growth due to an aging baby boomer population. AlbanyMedical Center and St. Peter's
Healthcare Services, both headquartered in Albany, were the city's second and fourth largest employers
in 2006. Albany brings in many workers from outside the city. Its estimated daytime population is more
than 162,000, which is almost 80% more than the 2008 population estimate.

A growing fourth sector of the area's economic base is the emerging high tech industry in and around
Albany. The city is at the center of a 19 county region in eastern New York self branded as "Tech Valley".
Albany is increasingly seen as a leader in nanotechnology, with the SUNY Polytechnic Institute's College
of Nanoscale Science and Engineering being respected as a national leader in the field. In 2006, Small
Times magazine ranked the college as the best in the country for micro and nanotechnology; the school
was also ranked top in education, facilities, and industry outreach. In 2009, chipmaker GlobalFoundries
broke ground on a $4.6 billion chipmanufacturing complex in nearbyMalta. In 2010, Forbes ranked Albany
fifteenth on its "Most Innovative Metros" list. In late 2010, the Capital District was noted for being "one
of the fastest growing areas in the country for technology jobs".

In 2009, Albany and its environs were listed number 30 in the nation on Forbes Magazine's "Best Bang
For The Buck" list, a study that looked at the stability of the housing and job markets, cost of living, and
commute times. In the same study, the area was ranked fourth best for rate of foreclosures. Albany was
among the 25 strongest housing markets in the United States during the tough economic conditions of
2008.] According to the United States Census Bureau, the Capital District's gross domestic product (GDP)
was $32.345 billion in 2008, up 3.4 percent from the year before. The region ranked 42nd in growth rate.
In 2012 the Albany Schenectady area was listed 4th on Forbes Magazine's annual "Best Cities for Jobs"
list, noting that job losses in state and local government were overcome by expansion of the high tech
field.
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Companies based in Albany include Trans World Entertainment and Clough Harbour.

Real Estate Prices and Overview

The Albany housing market is still in a recovery period. Despite a spike in sales at the end of 2013, the
following year was conceded to yet another 12 months of repair. Subsequently, 2014 was highlighted by
a low inventory and closing numbers that came in under the original asking price. However, with that in
mind, the Albany real estate market is expected to be the beneficiary of a stronger than average job
market and an expanding economy. Experts expect the Albany housing market to finally gain the traction
it has so desperately tried to obtain. Albany is, therefore, primed for an encouraging 2015.

While appreciation is beginning to ease, homes in the Albany region are continuing to exhibit year over
year gains. Three years ago, the rate of appreciation was just over 5%, but that rate has dropped to just
1.5% over the course of this last year. Following three consecutive years of price growth, themedian home
price in Albany is now $208,800. It is important to note that – at that price – Albany real estate is
comparable to that of the national average. Even with an appreciation rate more than three times that of
Albany in the last year, the national average home price is only about $8,000 higher.

Homes in the Albany housing market have been able to appreciate in times of recovery, despite
considerable headwinds. As a result, homeowners in the area have seen equity return to their properties.
The following highlights how much equity has been gained relative to the year of the home’s purchase:

•Homes purchased in the Albany housing market one year ago have appreciated, on average, by $6,067.
The national average was $12,783 over the same period.

•Homes purchased in the Albany housing market three years ago have appreciated, on average, by
$19,673. The national average was $55,406 over the same period.

•Homes purchased in the Albany housingmarket five years ago have appreciated, on average, by $27,682.
The national average was $49,675 over the same period.

•Homes purchased in the Albany housing market seven years ago have appreciated, on average, by
$22,327. The national average was $9,474 over the same period.

•Homes purchased in the Albany housing market nine years ago have appreciated, on average, by
$42,035. The national average increased $3,419 over the same period.

The Albany housing market is currently supported by a strong economy and a flourishing job sector. With
an unemployment rate under 5%, Albany is better than the national average. Not only that, but
unemployment should continue to improve well into 2015 and beyond. Perhaps even more encouraging,
however, is the ground already covered by the job sector. No more than a year ago, Albany’s
unemployment rate exceeded 6 percent. In fact, Albany demonstrated an increased propensity for job
growth, as it once again lead the entire upstate region by adding 7,400 private sector jobs in 2014. Experts
expect the job growth rate to settle at 0.7% over the course of 2015. For all intents and purposes, the job
sector will provide enough supply and demand for the housing sector to thrive.

In addition to the encouraging job market, Albany real estate has one more benefit working in its favor:
affordability. Despite three years of appreciation, the Albany housing market is more affordable than it
has been in the past. On average, homeowners use just 9.5% of their income to pay down the mortgage.
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At that rate, Albany homes are considerably more affordable than the national average. On a national
level, homeowners typically allocate more than 16% of their income to paying the mortgage.

Millennials, in particular, have seen Albany become increasingly attractive. Contrary to cities like Seattle
or San Diego, Albany is still an affordable optionwithin the realm of possibility.With home prices expected
to rise even more, Albany is one of the cities that should benefit from millennial participation.

Trulia acknowledges approximately 585 homes that are for sale in the Albany housing market. The real
estate valuation site also shows 485 homes that recently sold and 565 foreclosures that are on the books.
The percent of homeowners that are behind on their mortgage payment has reached 6.4%, similar to that
of the national average. However, those that actually owe more than their home is worth has exceeded
the national average. Seventeen percent of all homeowners in the Albany real estate market are
underwater.

The Albany housing market is recovering at its own pace. Having said that, even the local municipalities
within the city are experiencing the recovery differently. Some neighborhoods, as a result, are more
popular than others. According to Trulia, the most popular neighborhoods in Albany are as follows:

•Pine Hills

•Buckingham Lake – Crestwood

•Delaware Avenue

•Center Square

•Population: 98,424

•Campus Area

Outside of the top 5 neighborhoods in the Albany housing market, the Dunes neighborhood has garnered
a lot of attention recently. With an average listing price of $225,600, this area has seen its asking price
increase nearly 46% in a matter of one week.

The Albany real estate market, like much of New York, had a rough early start to the winter. Exceptionally
cold weather essentially stalled anything resembling a recovery. However, with the weather heating up,
so are the prospects of a prosperous 2015. Headed by a strong job market and affordable housing, the
Albany real estate market is ready to take the recovery and run with it. While the forecast only calls for a
0.5% increase in home values, Albany should continue to draw the attention of younger buyers. Activity
will be driven by Millennials looking to get into affordable housing. Their presence should permit other
buyers to sell and move up to a larger home.

In the face of several headwinds, the Albany housing market continues to improve. While it may not be
on pace with the national average, investors and owners in this area can be confident in their assets.

Albany Housing Market Summary:

•Current Median Home Price: $208,800

•1 Year Appreciation Rate: 1.5%
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•Unemployment Rate: 4.8%

•1 Year Job Growth Rate: 0.7%

•Population: 98,424

•Median Household Income: $59,626

Income Levels

The median income for a household in the city in 2000 was $42,529, and the median income for a family
was $45,210 (male, year round worker) and $38,382 (female, year round worker). The per capita income
for the city was $25,880. About 16.0% of families and 21.7% of the population were below the poverty
line, including 28.8% of those under age 18 and 12.5% of those age 65 or over. The rate of reported violent
crimes for 2008 (1,095 incidents per 100,000 residents) is more than double the rate for similarly sized US
cities. Reported property crimes (4,669 incidents per 100,000 residents) are somewhat lower.

Languages

English is spoken in 83.56 % of homes in Albany. It should be noted that several new start up secondary
language programs have started recently in New York.

Commute Transportation

The Northway (Interstate 87 north of the New York State Thruway) connects Albany by car to Canada at
Champlain; Autoroute 15 continues into Quebec, linking Albany to Montreal. Interstate 90 connects
Albany to both Buffalo and Boston, via the New York State Thruway and the Massachusetts Turnpike
respectively, both of which use I 90 (the NYS Thruway partially, the Massachusetts Turnpike fully). South
of Albany, I 87 becomes part of the Thruway and ends at Interstate 278 in the Bronx. Albany is literally at
the crossroad of I 87 and I 90, creating a junction between Buffalo and Boston, and Montreal and New
York. Interstate 787 links Albany to Watervliet, Colonie, and Menands; by way of Route 7, I 787 connects
to the Northway, offering Saratoga County residents a rather direct, albeit congested route to and from
Albany during rush hour.

Albany, long an important Hudson River port, today serves domestic and international ships and barges
through the Port of Albany Rensselaer, located on both sides of the river. The port has the largest mobile
harbor crane in the state of New York. The New York State Barge Canal, the ultimate successor of the Erie
Canal, is in use today, largely by tourist and private boats.
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With the closure of Union Station on Broadway, area passenger rail service is provided by Amtrak at the
Albany Rensselaer station in Rensselaer. In 2009, the station saw more than 720,000 passengers, making
it Amtrak's second busiest in New York, behind New York's Penn Station. Low cost curbside bus service
from the SUNY Albany campus and the Rensselaer station is also provided byMegabus, with direct service
to New York City.

Albany's nearest airport is Albany International Airport in Colonie. Six major airlines service Albany: Cape
Air, Delta Air Lines, Southwest Airlines, United Air Lines, and US Airways; Million Air is the local fixed base
operator. In 2010, Albany had the highest average airfare in New York, though the per mile cost on its
busiest routes was second lowest in the state.

The Capital District Transportation Authority (CDTA) provides bus service throughout Albany and the
surrounding area, including Schenectady, Troy, and Saratoga Springs. The city was once served by an
urban streetcar service maintained by the United Traction Company. As in many American cities, after the
advent of the automobile, light rail services declined in Albany and were replaced by bus and taxi services.
Greyhound Lines, Trailways, and Peter Pan buses all serve a downtown terminal.

Crime Analysis

New York State, with 19.5 million residents, saw 75,176 violent crimes in 2009 according to the FBI. More
than half of those, 46,357, took place in New York City. This translates into an effective statewide rate of
385/100,000 people. Compared to other Upstate cities, Albany is on par with Rochester (1028 violent
crimes/100,000 population vs 968/100,000 in Rochester) and much lower than Buffalo at 1514/100,000.
NYC's violent crime rate was 639/100,000 in 2013.

A crime report was run for the city of Albany, NY. The details are described below.

When reviewing the above table, you see a comprehensive overview of all annual crimes reported in
Albany, NY. All reported Albany, NY crimes are shown and for assessment, each particular crime is
demonstrated, establishing an accurate total that represents any crimes committed for every 100,000
residents. You'll also notice that the crimes are distributed into two separate categories, being; violent
crimes and property crimes. In addition, the table also demonstrates that the Albany, NY overall crime
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rate is 124% higher than in comparison to the New York average; and is also 60% higher than compared
to the national average. Specifically regarding violent crimes in Albany, NY, the rate is 105% higher than
compared to the New York average, and 119% higher than when paralleled to the national average.

When comparing property crime, Albany, NY comes in at 128% higher than to the average seen in New
York, and 52% higher than the overall national average In comparison the surrounding cities of
Schenectady, Troy, and Rotterdam, crime is on par or lower than the worst rates reported in Schenectady.

See below illustrations for further details.
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May 26, 2015

Michael Newell, COO
Empire State Health Solutions, LLC
1226State Route147
West Charlton, NY12010

Dear Mr. Newell,

I am happy to offer my support of Empire State Health Solutions proposed medical marijuana dispensary
at 589 Harry L Drive, Johnson City, NY. New York’s Compassionate Care Act is a step forward to provide
much needed relief to New Yorkers living with extraordinary pain, while balancing the need to safeguard
general public health and safety. New York State has adopted standards and procedures that will safely
bring these new products to medical providers and enhance New York patient's quality of life. We are
proud that you have selected our area for your dispensary, and glad to have access for patients from
the greater Binghamton area.

I also understand that your dispensary will create a number of professional jobs to staff the dispensary.
The creation of professional, good paying jobs is always important to our city, and we welcome Empire
State Health Solutions to Johnson City.

Sincerely,

Gregory W. Deemie, Mayor
Village of Johnson City
Office 607 798 9803
Cell
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Informational and Crime Report for
Empire State Health Solutions
Johnson City – Dispensary

589 Harry L Drive
Johnson City, NY 13790
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The proposed site for the dispensary facility is shown as:

The site is a corner building in a retail business center. The building has very good exposure, located at
the intersection of Harry L Drive and Reynolds Road, being a major thoroughfare.

Johnson City is a village in Broome County, New York, United States. The population was 15,174 at the
2010 census. It is part of the Binghamton Metropolitan Statistical Area.

The village of Johnson City is in the town of Union, New York, and is a part of the "Triple Cities" along with
Endicott and Binghamton. Johnson City lies to the west of Binghamton on the eastern side of the town of
Union. Johnson City is located at 42°7 0 N 75°57 34 W (42.116694, 75.959322). According to the United
States Census Bureau, the village has a total area of 4.6 square miles (12.0 km2), of which 4.5 square miles
(11.7 km2) is land and 0.12 square miles (0.3 km2), or 2.13%, is water. Johnson City is on the north side of
the Susquehanna River. The junction of New York State Route 17 and New York State Route 201, which
connects the community to the south side of the Susquehanna River, is in Johnson City. New York State
Route 17C parallels NY 17.
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Cultural Demographics

The cultural demographics represent as follows for 2014:
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Economy
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The unemployment rate in Johnson City (zip 13790), NY, is 6.10%, with job growth of 1.02%. Future job
growth over the next ten years is predicted to be 31.90%. The NY sales tax rate is 8.00% and the income
tax is 6.45%. The income per capita is $23,073, which includes all adults and children. The median
household income in Johnson City is $40,703,

Real Estate Prices and Overview

The median home value in Johnson City is $134,000. Johnson City home values have declined 2.1% over
the past year and Zillow predicts they will rise 1.7% within the next year. The median rent price in Johnson
City is $775, which is higher than the Johnson City Metro median of $750.

Foreclosures will be a factor impacting home values in the next several years. In Johnson City 3.5 homes
are foreclosed (per 10,000). This is greater than the Johnson City Metro value of 3.4 and also lower than
the national value of 3.9

Mortgage delinquency is the first step in the foreclosure process. This is when a homeowner fails to make
a mortgage payment. The percent of delinquent mortgages in Johnson City is 1.9%, which is lower than
the national value of 6.3%. With U.S. home values having fallen by more than 20% nationally from their
peak in 2007 until their trough in late 2011, many homeowners are now underwater on their mortgages,
meaning they owe more than their home is worth. The percent of Johnson City homeowners underwater
on their mortgage is 14.3%, which is higher than Johnson City Metro at 14.2%.

Income Levels

Languages

Johnson City is a somewhat ethnically diverse village. The people who call Johnson City home describe
themselves as belonging to a variety of racial and ethnic groups. The greatest number of Johnson City
residents report their race to be White, followed by Black or African American. Important ancestries of
people in Johnson City include Irish, German, Italian, Polish, English and French.
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The most common language
spoken in Johnson City is
English. Some people also
speak Spanish.

Commute Transportation

There are a total of 1 airports within 30 miles of Johnson City but no Amtrak train stations within 30 miles
of the city center.

The average travel time to work in Johnson City is 51% less than the New York average and 39.3% less
than the National average. The number of people who take public transportation in Johnson City is 80.4%
less than the New York average and 5.7% greater than the National average. The number of people who
carpool to work in Johnson City is 74.8% greater than the New York average and 24.4% greater than the
National average. The number of people who work from home in Johnson City is 56.3% less than the New
York average and 60.3% less than the National average.
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Crime Analysis

A comprehensive overview of any and all yearly reported crimes in Johnson City, NY is shown in the table
above. In order to provide more clarity, the total number of crimes is shown as well as the amount of
crimes committed per 100,000 people. The crimes indicated in the table are separated into two different
categories. These categories are property crimes and violent crimes. According to the table, the overall
crime rate is 208% higher than the average of crimes committed in New York. It is also 120% higher than
the national average. When it comes to violent crimes, Johnson City, NY shows a crime rate that is 17%
higher than the New York average. The crime rate is also 26% higher than the national average. When it
comes to property crimes, Johnson City, NY is shown to be 249% higher than the New York average and
133% higher than the national average.

The overall crime rate in Johnson City is 120% higher than than the national average.For every 100,000
people, there are 18.76 daily crimes that occur in Johnson City. Johnson City is safer than 12% of the cities
in the United States. In Johnson City you have a 1 in 15 chance of becoming a victim of any crime. The
number of total year over year crimes in Johnson City has decreased by 4%.
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The above illustration depicts the number of crimes committed daily in Johnson City, NY per 100,000
residents. Additionally, daily crime statistics are also listed for New York as well as national figures. In
Johnson City, NY the total number of daily crimes is 3.09 times more than than the New York average and
2.21 times more than than the national average. Violent crime statistics in Johnson City, NY are 1.18 times
more than than the New York average and 1.26 times more than than the national average. Regarding
crimes committed against personal property, Johnson City, NY has a daily crime rate that is 3.50 times
more than than the New York average and 2.34 times more than than the daily national average.

Johnson City, NY is 5% safer than other cities of New York and 12% safer than other cities in the nation.
When referring to the results, which show crime scores in New York cities and all around the United States,
Johnson City, NY has a ranking of below average in comparison to other cities in the country, which is
determined my comparing Johnson City, NY crime rate to all the other cities investigated.
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Informational and Crime Report for
Empire State Health Solutions

Dispensary A

89 55 Queens Blvd
Elmhurst, NY 11373
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The proposed site for the dispensary facility is shown as:
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The site is a former business/commercial site adjacent to several large retain locations. Geographically

The location is positioned just east across the East River approximately 5 miles east of Manhattan and
directly NE of the Brooklyn Borough. Queens is located on the far western portion of geographic Long
Island and includes a few smaller islands, most of which are in Jamaica Bay, forming part of the Gateway
National Recreation Area, which in turn is one of the National Parks of New York Harbor.[65] According to
the U.S. Census Bureau, Queens County has a total area of 178 square miles (460 km2), of which 109
square miles (280 km2) is land and 70 square miles (180 km2) (39%) is water.

Demographics of Queens

Since 2010, the population of Queens was estimated by the Census Bureau to have increased 2.9% to
2,296,175 as of 2013, representing 27.3% of New York City's population, 29.7% of Long Island's
population, and 11.7% of New York State's population.

According to 2012 census estimates, the pol=population was composed of:

27.9% of Queens's population was of Hispanic or Latino origin.

27.2% of the population was Non Hispanic White

20.9% Black or African American

24.8% Asian

12.9% from some other race

2.7% of two or more races

The census totals for Queens for 2012 and 2013 are questionable because the New York City Department
of City Planning was alarmed by the negligible reported increase in population between 2000 and 2010.
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Areas with high proportions of immigrants and undocumented aliens are traditionally undercounted for
a variety of reasons. New housing and transit statistics suggest otherwise but corrective formulas were
not applied. The racial breakdown of the population is similarly suspect. Foreign born people frequently
do not interpret racial definitions as the Census suggests.

As of the most stable census of 2000, there were 2,229,379 people, 782,664 households, and 537,690
families residing in the county. The population density was 20,409.0 inhabitants per square mile
(7,879.6/km²). There were 817,250 housing units at an average density of 7,481.6 per square mile
(2,888.5/km²). The racial makeup of the county was 44.08% White, 20.01% Black or African American,
0.50% Native American, 17.56% Asian, 0.06% Pacific Islander, 11.68% from other races, and 6.11% from
two or more races. 24.97% of the population were Hispanic or Latino of any race.

In Queens, approximately 48.5% of the population was foreign born as of 2010. Of that, 49.5% were born
in Latin America, 33.5% in Asia, 14.8% in Europe, 1.8% in Africa, and 0.4% in North America. Roughly 2.1%
of the population was born in Puerto Rico, a U.S. territory, or abroad to American parents. In addition,
51.2% of the population was born in the United States. Approximately 44.2% of the population over 5
years of age speak English at home; 23.8% speak Spanish at home. Also, 16.8% of the populace speak
other Indo European languages at home. Another 13.5% speak an Asian language at home.

Among the Asian population, people of Chinese ethnicity make up the largest ethnic group at 9.0% of
Queens' population, with about 200,205 people; the other East and Southeast Asian groups are: Koreans
(2.9%), Filipinos (1.7%), Japanese (0.3%), Thais (0.2%), Vietnamese (0.2%), and Indonesians and Burmese
both make up 0.1% of the population.[85] People of South Asian descent make up 7.8% of Queens'
population: Indians (5.3%), Bangladeshi (1.5%), Pakistanis (0.7%), and Nepali (0.2%).

Among the Hispanic population, Puerto Ricansmake up the largest ethnic group at 4.6%, next toMexicans,
who make up 4.2% of the population, and Dominicans at 3.9%. Central Americans make up 2.4% and are
mostly Salvadorans. South Americans constitute 9.6% of Queens's population, mainly of Ecuadorian
(4.4%) and Colombian descent (3.2%).

Some main European ancestries in Queens as of 2000 include:

Italian: 8.4%

Irish: 5.5%

German: 3.5%

Polish: 2.7%

Russian: 2.3%

Greek: 2.0%

The Hispanic or Latino population increased by 61% to 597,773 between 1990 and 2006 and now accounts
for 26.5% of the borough's population. Queens is now home to hundreds of thousands of Latinos and
Hispanics:

Queens has the largest Colombian population in the city, accounting for 76.6% of the city's total
Colombian population, for a total of 80,116.
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Queens has the largest Ecuadorian population in the city, accounting for 62.2% of the city's total
Ecuadorian population, for a total of 101,339.

Queens has the largest Peruvian population in the city, accounting for 69.9% of the city's total Peruvian
population, for a total of 30,825.

The Mexican population in Queens has increased 45.7% to 71,283, the second highest in the city, after
Brooklyn.

Queens has the largest Salvadoran population in the city, accounting for 50.7% of the city's for a total
population of 25,235.

Queens is home to 49.6% of the city's Asian population. Among the five boroughs, Queens has the largest
population of Chinese, Indian, Korean, Filipino, Bangladeshi and Pakistani Americans. Queens has the
largest Asian American population by county outside the Western United States; according to the 2006
American Community Survey, Queens ranks fifth among US counties with 477,772 (21.18%) Asian
Americans, behind Los Angeles County, California, Honolulu County, Hawaii, Santa Clara County,
California, and Orange County, California.

The borough is also home to the largest concentration of Indian Americans in the nation, with a total
population of 129,715 (5.79% of the borough population),[89] as well as Pakistani Americans, who number
at 15,604.[90] Queens has the second largest Sikh population in the nation after California.

Chinese: 173,123; 39.8% of the city's total Chinese population.

Indian: 147,525; 64% Asian Indian population.

Korean: 65,131; 66.4% of the city's total Korean population.

Filipino: 41,784; 61.3% of the city's total Filipino population.

Bangladeshi: 18,310; 66% of the city's total Bangladeshi population.

Pakistani: 10,884; 39.5% of the city's total Pakistani population.

Queens has the third largest Bosnian population in the United States behind only St. Louis and Chicago,
numbering more than 15,000.

According to author Mordecai Plaut, a 2011 UJA/Federation of New York study found that Queens was
home to 198,000 Jewish Americans, up from 186,000 in 2002.[93][verification needed]

There were 782,664 households out of which 31.5% had children under the age of 18 living with them,
46.9% were married couples living together, 16.0% had a female householder with no husband present,
and 31.3%were non families. 25.6% of all households weremade up of individuals and 9.7% had someone
living alone whowas 65 years of age or older. The average household size was 2.81 and the average family
size was 3.39.

In the county the population was spread out with 22.8% under the age of 18, 9.6% from 18 to 24, 33.1%
from 25 to 44, 21.7% from 45 to 64, and 12.7% who were 65 years of age or older. The median age was
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35 years. For every 100 females there were 92.9 males. For every 100 females age 18 and over, there
were 89.6 males.

Real Estate Prices and Overview

The median income for a household in the county was $37,439, and the median income for a family was
$42,608. Males had a median income of $30,576 versus $26,628 for females. The per capita income for
the county was $19,222. About 16.9% of families and 24.7% of the population were below the poverty
line, including 18.8% of those under age 18 and 13.0% of those age 65 or over. In Queens, the black
population earns more than whites on average.[94] Many of these African Americans live in quiet, middle
class suburban neighborhoods near the Nassau County border, such as Laurelton and Cambria Heights
which have large black populations whose family income is higher than average. Those areas are known
for their well kept homes, suburban feel, and low crime rate.

The migration of European Americans from parts of Queens has been long ongoing with departures from
Ozone Park, Woodhaven, Bellerose, Floral Park, and Flushing, etc. (most of the outgoing population has
been replaced with Asian Americans). Neighborhoods such as Whitestone, College Point, North Flushing,
Auburndale, Bayside, Middle Village, Little Neck, and Douglaston have not had a substantial exodus of
white residents, but have seen an increase of Asian population (mostly Korean). Queens has recently
experienced a real estate boom making most of its neighborhoods very desirable for people who want to
reside near Manhattan in a less urban setting. According to a 2001 Claritas study, Queens is the most
diverse county in the United States among counties of 100,000+ population.

Languages

There are 138 languages spoken in the borough. As of 2010, 43.84% (905,890) of Queens residents age 5
and older spoke English at home as a primary language, while 23.88% (493,462) spoke Spanish, 8.06%
(166,570) Chinese, 3.44% (71,054) various Indic languages, 2.74% (56,701) Korean, 1.67% (34,596)
Russian, 1.56% (32,268) Italian, 1.54% (31,922) Tagalog, 1.53% (31,651) Greek, 1.32% (27,345) French
Creole, 1.17% (24,118) Polish, 0.96% (19,868) Hindi, 0.93% (19,262) Urdu, 0.92% (18,931) other Asian
languages, 0.80% (16,435) other Indo European languages, 0.71% (14,685) French, 0.61% (12,505) Arabic,
0.48% (10,008) Serbo Croatian, and Hebrew was spoken as a main language by 0.46% (9,410) of the
population over the age of five. In total, 56.16% (1,160,483) of Queens's population age 5 and older spoke
a mother language other than English

Economy

Queens has the second largest economy of New York City's five boroughs, second only to Manhattan. In
2004, Queens had 15.2% (440,310) of all private sector jobs in New York City and 8.8% of private sector
wages. Queens has the most diversified economy of the five boroughs, with evenly spread jobs across the
health care, retail trade, manufacturing, construction, transportation, and film and television production
sectors. No single sector is overwhelmingly dominant.

The diversification in Queens' economy is reflected in the large amount of employment in the export
oriented portions of its economy—such as transportation, manufacturing, and business services—that
serve customers outside the region. This accounts for more than 27% of all Queens jobs and offers an
average salary of $43,727, 14% greater than that of jobs in the locally oriented sector.
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The borough's largest employment sector—trade, transportation, and utilities—accounted for nearly 30%
of all jobs in 2004. Queens is home to two of the threemajor New York City area airports, JFK International
Airport and LaGuardia Airport. These airports are among the busiest in the world, leading the airspace
above Queens to be the most congested in the country. This airline industry is particularly important to
the economy of Queens, providing almost one quarter of the sector's employment and more than 30% of
the sector's wages.

Education and health services is the next largest sector in Queens and comprised almost 24% of the
borough's jobs in 2004. The manufacturing and construction industries in Queens are the largest of the
City and account for nearly 17% of the borough's private sector jobs. Comprising almost 17% of the jobs
in Queens is the information, financial activities, and business and professional services sectors.

As of 2003, Queens had almost 40,000 business establishments. Small businesses act as an important part
of the borough's economic vitality with two thirds of all business employing between one to four people.

Several large companies have their headquarters in Queens, including watchmaker Bulova, based in East
Elmhurst; internationally renowned piano manufacturer Steinway & Sons in Astoria; Glacéau, the makers
of Vitamin Water, headquartered in Whitestone; and JetBlue Airways, an airline based in Long Island City.

Long Island City is a major manufacturing and back office center. Flushing is a major commercial hub for
Chinese American and Korean American businesses, while Jamaica is the major civic and transportation
hub for the borough.

Commute Transportation

Queens has crucial importance in international and interstate air traffic. Two of the New York
metropolitan area's threemajor airports are located there; LaGuardia Airport is in northern Queens, while
John F. Kennedy International Airport is to the south on the shores of Jamaica Bay.

Twelve New York City Subway routes traverse Queens, serving 81 stations on seven main lines. The A, G,
J, M, and Z routes connect Queens to Brooklyn without going through Manhattan first. The F, M, N, Q,
and R trains connect Queens and Brooklyn via Manhattan, while the E, 7, and 7d trains connect Queens
to Manhattan only. It is of note that M trains travel through Queens twice in the same trip, as both
terminals are in Queens.

A commuter train system, the Long Island Rail Road, operates 22 stations in Queens with service to
Manhattan, Brooklyn, and Long Island. Jamaica station is a hub station where all the lines in the system
but one (the Port Washington Branch) converge. It is the busiest commuter rail hub in the United States.
Sunnyside Yard is used as a staging area by Amtrak and New Jersey Transit for intercity and commuter
trains from Penn Station in Manhattan. 61st Street – Woodside acts as one of the many LIRR connections
to the New York City Subway. The elevated AirTrain people mover system connects JFK International
Airport to the New York City Subway and the Long Island Rail Road; a separate AirTrain system is planned
alongside the Grand Central Parkway to connect LaGuardia Airport to these transit systems.

About 100 local bus routes operate within Queens, and another 15 express routes shuttle commuters
between Queens and Manhattan, under the MTA New York City Bus and MTA Bus brands.

Queens is traversed by three trunk east west highways. The Long Island Expressway (Interstate 495) runs
from the Queens Midtown Tunnel on the west through the borough to Nassau County on the east. The
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Grand Central Parkway, whose western terminus is the Triborough Bridge, extends east to the
Queens/Nassau border, where its name changes to the Northern State Parkway. The Belt Parkway begins
at the Gowanus Expressway in Brooklyn, and extends east into Queens, past Aqueduct Racetrack and JFK
Airport. On its eastern end at the Queens/Nassau border, it splits into the Southern State Parkway which
continues east, and the Cross Island Parkway which turns north.

There are also several major north south highways in Queens, including the Brooklyn Queens Expressway
(Interstate 278), the Van Wyck Expressway (Interstate 678), the Clearview Expressway (Interstate 295),
and the Cross Island Parkway.

The streets of Queens are laid out in a semi grid system, with a numerical system of street names (similar
to Manhattan and the Bronx). Nearly all roadways oriented north south are "Streets", while east west
roadways are "Avenues", beginning with the number 1 in the west for Streets and in the north for
Avenues. In some parts of the borough, several consecutive streets may share numbers (for instance,
72nd Street followed by 72nd Place and 72nd Lane, or 52nd Avenue followed by 52nd Road, 52nd Drive,
and 52nd Court), often causing confusion for non residents. In addition, incongruous alignments of street
grids, unusual street paths due to geography, or other circumstances often lead to the skipping of
numbers (for instance, on Ditmars Boulevard, 70th Street is followed by Hazen Street which is followed
by 49th Street).

The structure of a Queens address was designed to provide convenience in locating the address itself; the
first half of a number in a Queens address refers to the nearest cross street, the second half refers to the
house or lot number from where the street begins from that cross street, followed by the name of the
street itself. For example, to find an address in Queens, 14 01 120th Street, one could ascertain from the
address structure itself that the listed address is at the intersection of 14th Avenue and 120th Street, and
that the address must be closest to 14th Avenue rather than 15th Avenue, as it is the first lot on the block.
This structure doesn't stop when a street is named either, assuming that there is an existing numbered
cross street. For example, Queens College is situated at 65–30 Kissena Boulevard, and is so named
because the cross street closest to the entrance is 65th Avenue.

This confusion stems from the fact that many of the village street grids of Queens had only worded names,
some were numbered according to local numbering schemes, and some had a mix of words and numbers.
In the early 1920s a "Philadelphia Plan" was instituted to overlay one numbered system upon the whole
borough. The Topographical Bureau, Borough of Queens, worked out the details. Subway stations were
only partly renamed, thus now share dual names after the original street names. On the IRT Flushing Line
in Sunnyside, there are 33rd – Rawson St., 40th – Lowery St., 46th – Bliss St., 52nd St. – Lincoln Ave. and
so forth. Numbered roads tend to be residential, although numbered commercial streets are not rare.

A fair number of streets that were country roads in the 18th and 19th centuries (especially major
thoroughfares such as Northern Boulevard, Queens Boulevard, Hillside Avenue, and Jamaica Avenue)
carry names rather than numbers, typically though not uniformly called "Boulevards" or "Parkways".

The Rockaway Peninsula does not follow the same system as the rest of the borough and has its own
numbering system. Streets are numbered in ascending order heading west from near the Nassau County
border, and are prefixed with the word "Beach." Streets at the easternmost end, however, are nearly all
named. Streets in Bayswater, which is on Jamaica Bay, has its numbered streets prefixed with the word
"Bay" rather than "Beach". Another deviation from the norm is Broad Channel; it maintains the north
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south numbering progression but uses only the suffix "Road," as well as the prefixes "West" and "East,"
depending on location relative to Cross Bay Boulevard, the neighborhood's major through street. Broad
Channel's streets were a continuation of the mainland Queens grid in the 1950s; formerly the highest
numbered avenue in Queens was 208th Avenue rather today's 165th Avenue in Howard Beach&Hamilton
Beach.

The other exception is the neighborhood of Ridgewood, which for the most part shares a grid and house
numbering system with the Brooklyn neighborhood of Bushwick. The grid runs east west from the LIRR
Bay Ridge Branch right of way to Flushing Avenue; and north south from Forest Avenue in Ridgewood to
Bushwick Avenue in Brooklyn before adjusting to meet up with the Bedford Stuyvesant grid at Broadway.
All streets on the grid have names.

According to the 2000 Census, 37.7% of all Queens households did not own a car. The citywide rate is
55%.

In 2012, some numbered streets in the Douglaston Hill historic district of Queens were renamed to their
original names, with 43rd Avenue becoming Pine Street. Queens is connected to the Bronx by the Bronx
Whitestone Bridge, the Throgs Neck Bridge, the Robert F. Kennedy Bridge and the Hell Gate Bridge.
Queens is connected to Manhattan by the Robert F. Kennedy Bridge, the Queensboro Bridge, and the
Queens Midtown Tunnel; and to Roosevelt Island by the Roosevelt Island Bridge.

While most of the Queens/Brooklyn border is on land, the Kosciuszko Bridge crosses the Newtown Creek
connecting Maspeth to Greenpoint, Brooklyn. The Pulaski Bridge connects McGuinness Boulevard in
Greenpoint to 11th Street, Jackson Avenue, and Hunters Point Avenue in Long Island City. The J. J. Byrne
Memorial Bridge (a.k.a. Greenpoint Avenue Bridge) connects Greenpoint and Long Island City avenues of
the same name, which, east of Queens Boulevard (NY 25), becomes Roosevelt Avenue. A lesser bridge
connects Grand Avenue in Queens to Grand Street in Brooklyn.

The Cross Bay Veterans Memorial Bridge traverses Jamaica Bay to connect the Rockaway Peninsula to the
rest of Queens. Marine Parkway–Gil Hodges Memorial Bridge links the western part of the Peninsula with
Flatbush Avenue, Brooklyn's longest thoroughfare. Both crossings were built and continue to be operated
by what is now known as MTA Bridges and Tunnels. The IND Rockaway Line parallels the Cross Bay, has a
mid bay station at Broad Channel which is just a short walk from the Jamaica Bay Wildlife Refuge, now
part of Gateway National Recreation Area and a major stop on the Atlantic Flyway.

One year round scheduled ferry service connects Queens and Manhattan. New York Water Taxi operates
service across the East River from Hunters Point in Long Island City to Manhattan at 34th Street and south
to Pier 11 at Wall Street. In 2007, limited weekday service was begun between Breezy Point, the
westernmost point in the Rockaways, to Pier 11 via the Brooklyn Army Terminal. Summertime weekend
service provides service from Lower Manhattan and southwest Brooklyn to the peninsula's Gateway
beaches.

In the aftermath of Hurricane Sandy on October 29, 2012, which caused massive infrastructure damage
to the IND Rockaway Line (A train) south of the station at Howard Beach – JFK Airport, severing all direct
subway connections between the Rockaway Peninsula and Broad Channel, Queens and the Queens
mainland for many months, ferry operator SeaStreak began running a city subsidized ferry service
between a makeshift ferry slip at Beach 108th Street and Beach Channel Drive in Rockaway Park, Queens
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and Pier 11/Wall Street, then continuing on to the East 34th Street Ferry Landing. In August 2013, a stop
was added at Brooklyn Army Terminal. Originally intended as just a stopgap alternative transportation
measure until subway service was restored to the Rockaways, the ferry proved to be popular with both
commuters and tourists and was extended several times, as city officials evaluated the ridership numbers
to determine whether to establish the service on a permanent basis. The fare was raised to $3.50 per ride
during the extension period from $2 previously. Between its inception and December 2013, the service
had carried close to 200,000 riders, city officials said. When the city government announced its budget in
late June 2014 for the upcoming fiscal year beginning July 1, the ferry only received a $2 million further
appropriation, enough to temporarily extend it again through October, but did not receive the
approximately $8 million appropriation needed to keep the service running for the full fiscal year. Local
officials and community activists expressed dismay with the decision, saying it was a blow to the
Rockaways as the area continues to struggle economically in the aftermath of the 2012 hurricane. A
spokesperson for the city government's Economic Development Corporation said that “We will continue
to examine ridership and seek a sustainable funding stream that can support the $25 $30 subsidy per trip
— the highest by far of any public transportation in the city.” Despite last minute efforts by local
transportation advocates, civic leaders and elected officials, ferry service ended on Oct. 31, 2014. They
promised to continue efforts to have the service restored.

Crime Analysis

A crime report was run for Queens from 2010 through 2014. The report is submitted as follows:

Queens has long been a suburb within a city. And nowadays, even in the semi urban areas with
burgeoning immigrant communities, such as Flushing or Jackson Heights, the borough continues to enjoy
a low crime rate to rival any Nassau County town, despite containing the geographical heart of New York
City. It's a borough where music legends Louis Armstrong and Miles Davis once lived. Now hipsters
worship the sun at The Rockaways, and artists flock to Long Island City.

Most Queens neighborhoods ranked highly in DNAinfo.com's Crime & Safety Report, with nine of its 15
neighborhoods ranking in the top 20. That's a far cry from the early 1990s, at the height of the crack
epidemic, when the borough racked up nearly 300 murders — three times the amount in 2010 — as well
as 17,000 muggings, which breaks down to nearly 50 per day.

The exceptions are Jamaica & Hollis, which is ranked 51st of 69 overall, and 59th for violent crimes, with
857 incidents in 2010, and St. Albans & South Jamaica, which is ranked 55th overall, and 51st for violent
crimes, with 765 incidents in 2010. Overall crime in the latter neighborhood, however, was down 76
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percent in the 17 years since 1993, and violent crime has fallen sharply. The same is true for Jamaica &
Hollis, although murder in that area shot up by 36 percent from 2009 to 2010.

Property crimes, especially car thefts, continue to plague the borough. In 2010, car theft ticked up after
years of decline, and Queens was home to the most car thefts in the city that year. Even with a drop off
of more than 90 percent since the early 90s, the borough still had 3,502 stolen cars in 2010, more than a
third of the city's total.

Queens has become extraordinarily diverse with more than 100 languages spoken and many of its
residents foreign born. With that, however, it has seen its share of hate crimes, including attacks on Sikhs
in Richmond Hill and an anti gay attack in Woodhaven.
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Informational and Crime Report for
Empire State Health Solutions
Proposed Production Facility

881 County Highway 107
Perth, NY 12095
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The proposed site for the cultivation facility is shown as:

The site is a former youth correctional facility for the state of New York and is currently abandoned. The
site is 4.5 miles east of Johnstown along Highway 107 in Fulton County. Geographically it is between the
cities of Johnstown and Perth, NY. Surrounding counties include: Hamilton, Herkimer, Montgomery, and
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Saratoga.

Due to its rural location, 881 Co Road 107, Johnstown, NY 12095 is found within the neighborhood
commonly called Perth / West Galway neighborhood of Amsterdam. The description below refers to the
neighborhood by that name.

Real Estate Prices and Overview

Perth / West Galway median real estate price is $147,297, which is less expensive than 75.9% of New York
neighborhoods and 60.0% of all U.S. neighborhoods.

The average rental price in Perth / West Galway is currently $631, based on analysis. Rents here are
currently lower in price than 83.2% of New York neighborhoods.

Perth / West Galway is a rural neighborhood (based on population density) located in Amsterdam, New
York.

Perth / West Galway real estate is primarily made up of medium sized (three or four bedroom) to small
(studio to two bedroom) single family homes and mobile homes. Most of the residential real estate is
owner occupied. Many of the residences in the Perth / West Galway neighborhood are established but
not old, having been built between 1970 and 1999. A number of residences were also built between 1940
and 1969.

In Perth / West Galway, the current vacancy rate is 4.3%, which is a lower rate of vacancies than 80.6% of
all neighborhoods in the U.S. This means that the housing supply in Perth / West Galway is very tight
compared to the demand for property here.

Notable & Unique: Diversity

The Perth / West Galway neighborhood has more Polish and Lithuanian ancestry people living in it than
nearly any neighborhood in America. In fact, 15.3% of this neighborhood's residents have Polish ancestry
and 1.0% have Lithuanian ancestry.

Perth /West Galway is also special linguistically. Significantly, 1.4% of its residents five years old and above
primarily speak Polish at home. While this may seem like a small percentage, it is higher than 97.1% of the
neighborhoods in America.

Notable & Unique: People

There is an especially high percentage of incarcerated people (1.7%) living in the Perth / West Galway
neighborhood

Income Levels

The neighbors in the Perth / West Galway neighborhood in Amsterdam are upper middle income, making
it an above average income neighborhood. Further analysis reveals that this neighborhood has a higher
income than 63.0% of the neighborhoods in America. With 18.6% of the children here below the federal
poverty line, this neighborhood has a higher rate of childhood poverty than 54.2% of U.S. neighborhoods.
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Occupations

In the Perth / West Galway neighborhood, 36.3% of the working population is employed in executive,
management, and professional occupations. The second most important occupational group in this
neighborhood is manufacturing and laborer occupations, with 21.4% of the residents employed. Other
residents here are employed in sales and service jobs, from major sales accounts, to working in fast food
restaurants (21.2%), and 19.6% in clerical, assistant, and tech support occupations.

Ethnicity / Ancestry

In the Perth / West Galway neighborhood in Amsterdam, NY, residents most commonly identify their
ethnicity or ancestry as Italian (16.8%). There are also a number of people of Polish ancestry (15.3%), and
residents who report English roots (8.4%), and some of the residents are also of German ancestry (8.1%),
along with some Irish ancestry residents (6.5%), among others.

Languages

The most common language spoken in the Perth /West Galway neighborhood is English, spoken by 95.3%
of households.

Commute Transportation

The greatest number of commuters in Perth / West Galway neighborhood spend between 15 and 30
minutes commuting one way to work (32.1% of working residents), which is shorter than the time spent
commuting to work for most Americans.

Heremost residents (86.9%) drive alone in a private automobile to get towork. In addition, quite a number
also carpool with coworkers, friends, or neighbors to get to work (10.8%). In a neighborhood like this, as
in most of the nation, many residents find owning a car useful for getting to work.
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A crime report was run for Fulton County for 2009 through 2013. The report is submitted as follows:

Site specific statistics could not be obtained for the actual site due to its closure for most of the time
period available.

For the last reported complete year 2013, the crime offenses for the total Fulton County are:

Murder 1
Forcible Rape 13
Robbery 11
Aggravated Assault 37
Property Crimes 1,465
Burglary 262
Larceny 1,164
Vehicle Theft 39

For the last reported complete year 2013, the crime offenses for the total Johnstown PD are:

Murder 0
Forcible Rape 1
Robbery 4
Aggravated Assault 9

30



Property Crimes 316
Burglary 29
Larceny 273
Vehicle Theft 14

The location of the establishment lends itself to a reduced potential for criminal activity. The area has
surrounding infrastructure that reduces the likelihood of the occurrence of unnecessary traffic. The
buildings and site are very applicable for our needs. The property is extremely well located in an area
with little criminal activity. The surrounding area is largely abandoned with dilapidated buildings around
this area. These structures due to their lack of care and relative insecurity could present a problem for
potential criminal activity or vagrancy. No crimes originating from these buildings could be discovered
through traditional search methods.

The surrounding property to the east supports a large school bus storage facility and a large commercial
deer farm to the west. Both properties have security measures in place that are independent. The water
supply and roadways are maintained by Fulton County.

The low crime rates coupled with the uniqueness of the Empire State Health Solutions location, along with
the extensive security measures outlined in the Security Plan provide strong empirical evidence that crime
in area does not pose an undue threat to the security of the proposed site, its products, employees or
patrons.
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Appendix B – Architectural Program 

DOH-5146 (04/15)        Page 11 of 13

No. Topic NYS
Building
Code
Section

Other Code¹
(as Stated 
Above) & 
Section

Minimum Information Required to be 
Identified for this building/facility on the 
Building or Site Plan(s) 

Required Code Value²
/Allowed Code Value

Facility’s Actual Value³

35 Corridor Width 1017.2  Identify on the Building Plan(s): the width 
of all corridors.  Provide applicable code 
section(s) and requirement(s).

36 Dead End 
Corridor

1017.3  Corridors shall not exceed the maximum 
dead end corridor length as per 
applicable code. 

37 Number of 
Exits and 
Continuity

1019  Identify on the Building Plan(s): required 
number of exits, continuity and 
arrangement as per the applicable code 
requirements.

38 Vertical Exit 
Enclosures

1020  Identify on the Building Plan(s): all 
applicable code requirements for each 
Vertical Exit Enclosure. 

39 Exit 
Passageways

1021  Identify on the Building Plan(s): all 
applicable code requirements for each 
Exit Passageway. 

40 Horizontal 
Exits

1022  Identify on the Building Plan(s): all 
applicable code requirements for each 
Horizontal Exit.  

11

36" occupant load less than 
50

60"

Group M - 20' 
Group B - 50' w/sprinkler

M - none 
B - 24'

Two exits required Two exits provided

Not applicable None

Not applicable None

Not applicable None
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DOH-5146 (04/15)        Page 12 of 13

No. Topic NYS
Building
Code
Section

Other Code¹
(as Stated 
Above) & 
Section

Minimum Information Required to be 
Identified for this building/facility on the 
Building or Site Plan(s) 

Required Code Value²
/Allowed Code Value

Facility’s Actual Value³

41 Exterior Exit 
Ramps & 
Stairways

1023  Identify on the Building Plan(s): all 
applicable code requirements for each 
exterior exit ramps and stairways. 

42 Exit Discharge 1024  Identify on the Building Plan(s): all 
applicable code requirements for each 
Exit Discharge.

43 Accessibility 1101.1 - 
1110
&
ICC/A117.
1(03)

 Identify on the Building Plan(s): all 
applicable code requirements such that 
the design and construction of each 
building/facility provides accessibility to 
physically disabled persons. 

44 Energy 
Conservation

2010 NYS 
ECCC & 
IECC 
2012

 Identify the R-Value and U-Value of each 
construction component and assembly of 
the building envelope as required in the 
applicable energy and building code(s). 

45 Emergency & 
Standby
Power

2702.1  Identify emergency & Standby Power 
locations and specifications of the 
system to be provided. 

46 Smoke Control 
Systems

2702.2.2  Identify the Standby power for smoke 
control systems in accordance with 
Section 909.11 of NYS Building Code. 

12

None

Discharge to grade Exits directly to public way

60% public entries,  
1 accessible parking space, 
1 service counter,

100% public entries, 
2 parking spaces, 
1 service counter

Not required, no changes to 
existing building envelope

Not required, no changes to 
existing building envelope

Not required Not provided

Not required Not provided
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DOH-5146 (04/15)        Page 13 of 13

No. Topic NYS
Building
Code
Section

Other Code¹
(as Stated 
Above) & 
Section

Minimum Information Required to be 
Identified for this building/facility on the 
Building or Site Plan(s) 

Required Code Value²
/Allowed Code Value

Facility’s Actual Value³

47 Plumbing 
Fixture Count

2902.1  Identify on the Building Plan(s): the 
minimum plumbing facilities as per 
applicable plumbing code(s).

48 Available 
Street Water 
Pressure

  Provide the available street or well water 
pressure.

49 Fire Apparatus 
Access Road 

FC503.1  Identify on the Site Plan: Fire Apparatus 
Road, Fire Lane and other Fire Service 
requirements per applicable Building and 
Fire Codes. 

13

WC- 1M, 1F; LAV- 1M, 1F 
1 service sink, 1 drinking fnt.

WC- 1M, 1F; LAV- 1M, 1F 
1 service sink, 1 drinking fnt

within 300' of building Existing roadways within 10'



Redacted pursuant to N.Y. Public Officers Law, Art. 6
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Redacted pursuant to N.Y. Public Officers Law, Art. 6







Redacted pursuant to N.Y. Public Officers Law, Art. 6
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Informational and Crime Report for
Empire State Health Solutions
White Plains – Dispensary

217 – 219 East Post Road
White Plains, NY 10601
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The proposed site for the dispensary facility is shown as:

The site is a retail center location near a retail business center.

White Plains is a city in Westchester County, New York. It is the county seat and commercial hub of
Westchester, an affluent suburban county that is home to almost one million people, just north of New
York City. White Plains is located in south central Westchester, with its downtown about 7 miles (11 km)
east of the Hudson River and 7 miles (11 km) northwest of the Long Island Sound. It is bordered to the
north by the town of North Castle, to the north and east by the town/village of Harrison, to the south by
the town/village of Scarsdale, and to the west by the town of Greenburgh.

As of 2013, the city's total population was estimated to be 57,866, up from 56,853 at the 2010 census.
According to the city government, the daytime weekday population is estimated at 250,000. The city was
ranked third in the top 10 places to live in New York for 2014, according to several online realtor sites.
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Cultural Demographics

The city is racially and ethnically diverse, with about 64.55 percent of the populationWhite, 12.70 percent
Black or African American, 6.65 percent Asian, and16.10 percent from persons reporting other or two or
more races. Hispanic or Latino persons of any race comprise about 30 percent of the population. The
median age is approximately 38 years, with an age distribution similar to the County and State.

Economy

Approximately 2,705 businesses and other employer organizations are located in White Plains. According
to the 2007 Economic Census, the total employment in the City of White Plains was 42,567 workers, with
the largest industry sectors being health care and social services (23 percent of total employment); retail
trade (20 percent); administrative and support services (14 percent); and professional, scientific, and
technical services (11 percent). While the City is home to many prominent large corporations and
institutions, the average number of employees per establishment is approximately 17 workers, an
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indicator of the importance of small business in the City as well, and of a healthy and diversified economic
base.

Among the industry sectors, the wholesale trade sector had the highest sales ($3.3 billion); followed by
retail trade ($2.0 billion); professional, scientific, and technical services ($1.2 billion); and health care ($1.0
billion).

Since 1960, White Plains has evolved into a prominent regional office center which now boasts over 10.8
million square feet of commercial office space. Based on its central location, transportation accessibility,
and high quality of life, White Plains is home to many major corporations and government offices and is
a center for not for profit organizations. Approximately 60 percent of this space is located in the Central
Business District, which has an inventory of over 6.3 million square feet of commercial office space.

White Plains is ranked fifth in the state in annual retail sales volume – retail trade earns more than $2
billion in sales annually. The City boasts an astounding retail sales per capita figure of $35,120 (more than
double that of the County and three times that of the State). The City is a leading retail center for
Westchester, Putnam, and Rockland Counties, in addition to Fairfield County, Connecticut. The City’s
approximately 1,000 retail establishments occupy over 4 million square feet of retail space.

Among the leading retailers located in the City are Bloomingdales, Macy’s, Neiman Marcus, Nordstrom,
Nordstrom Rack, Target, Sears Roebuck & Company, Burlington Coat Factory and Walmart. The
Westchester, amajor up scalemall, contains many high end retailers with Nordstrom and NeimanMarcus
Stores serving as its anchors. The City’s retail market has remained strong, as occupancy rates are high
both in the malls and on Mamaroneck Avenue, the main downtown shopping area.

There are three major not for profit health care institutions in the City – Burke Rehabilitation Hospital,
New York Presbyterian Hospital, and White Plains Hospital Center (WPHC). Established in 1952 and
located on 65 acres near downtown White Plains, the Burke Rehabilitation Hospital is a 150 bed, multi
service rehabilitation center that serves the region. The New York Presbyterian Hospital’s Westchester
Division, located on a 233 acre tract southwest of the central business district, is a 325 bed, voluntary
psychiatric institution which also conducts teaching and research programs. WPHC, a 301 bed general
hospital, is located on Post Road on the southern side of the central business district.

Real Estate Prices and Overview

The median home value in White Plains is $495,300. White Plains home values have gone up 1.8% over
the past year and Zillow predicts they will fall 0.5% within the next year. The median rent price in White
Plains is $2,465, which is lower than the New York Metro median of $2,500.

Foreclosures will be a factor impacting home values in the next several years. In White Plains 0.8 homes
are foreclosed (per 10,000). This is lower than the New York Metro value of 2.2 and also lower than the
national value of 3.9

The percent of delinquent mortgages in White Plains is 12.7%, which is higher than the national value of
6.3%. With U.S. home values having fallen by more than 20% nationally from their peak in 2007 until their
trough in late 2011, many homeowners are now underwater on their mortgages, meaning they owemore
than their home is worth. The percent ofWhite Plains homeowners underwater on their mortgage is 9.6%,
which is lower than New York Metro at 13.1%.
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Income Levels

The median income for a household in the city is approximately $74,254[4], 28 percent higher than the
State median ($57,863), but 9 percent lower than that of the County ($81,093). The per capita income for
the city was $46,529. About 9.3 percent of persons have incomes below the poverty line in 2012, much
lower than the State rate (14.3 percent). The City’s population is highly educated, with 46 percent college
graduates, well above the statewide average (33 percent). Finally, the median value for owner occupied
homes in the City of White Plains is $515,000, 74 percent higher than that of the State ($295,000).

Languages

In White Plains 61% of the people speak English and 27% of people speak Spanish.

Commute Transportation

The Cross Westchester Expressway, or I 287, runs east to Rye where it meets I 95, the major route along
the East Coast, and west across the Hudson River via the Tappan Zee Bridge, linking White Plains to
Rockland County, points upstate, and parts of northern New Jersey. Current highway works include
pedestrian walkways over the highway, an extra lane on either side, and on/off ramps to helpmotor traffic
and pedestrians. Vegetation removals have upset some in the community but it is reported that the area
will be fixed and trees will be replanted when work on the highway comes to an end.[48] The Bronx River
Parkway, which runs north south through White Plains, provides access to New York City and areas in
northern Westchester, such as Chappaqua and Yorktown Heights.

Westchester County Airport is located in Harrison, about 7 miles (11 km) northeast of Downtown White
Plains. Often the airlines and traveling public refer to Westchester County Airport as "White Plains." It
serves as a minor hub for JetBlue Airways, which offer regularly scheduled flights to several destinations
in Florida. In addition, JetBlue began service from Westchester to Nassau, Bahamas in November 2011.
Many people instead opt to fly out of one of New York City's threemajor airports, two of which are located
within an hour's drive of White Plains.
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Two Metro North Railroad stations – the White Plains station, located downtown at Main Street and the
Bronx River, and the North White Plains station, provide daily train service to Grand Central Terminal in
Midtown Manhattan. Both stations are on the Harlem Line.

Bee Line is Westchester County's public bus system and several routes pass throughWhite Plains offering
local service to many surrounding communities. A few routes serve the Bronx and connect with the New
York City subway. The main Bee Line hub in White Plains is the Trans Center, adjacent to the Metro North
station. Other regional bus services that serve White Plains include the Tappan ZEExpress to Rockland
County; Leprechaun Lines to Poughkeepsie; CT Transit's I Bus to Stamford, Connecticut; as well as
Greyhound, Trailways and Coach USA service to upstate New York and Long Island.

Crime Analysis

A detailed crime report was conducted onWhite Plains, NY. The following represents recent criminal rate
activity.

A comprehensive overview of any and all yearly reported crimes in White Plains, NY is shown in the table
above. In order to provide more clarity, the total number of crimes is shown as well as the amount of
crimes committed per 100,000 people. The crimes indicated in the table are separated into two different
categories. These categories are property crimes and violent crimes. According to the table, the overall
crime rate is 2% higher than the average of crimes committed in New York. It is also 26% lower than the
national average. When it comes to violent crimes, White Plains, NY shows a crime rate that is 65% lower
than the New York average. The crime rate is also 63% lower than the national average. When it comes
to property crimes, White Plains, NY is shown to be 17% higher than the New York average and 21% lower
than the national average.
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The overall crime rate in White Plains is 26% lower than than the national average. For every 100,000
people, there are 6.24 daily crimes that occur in White Plains. White Plains is safer than 58% of the cities
in the United States. In White Plains you have a 1 in 44 chance of becoming a victim of any crime. The
number of total year over year crimes in White Plains has decreased by 11%.

Daily Crime In White Plains (per 100,000 people)

The graph above illustrates the number of daily crimes in White Plains, NY per 100,000 people. For
comparison purposes, the number of daily crimes is also reported for New York and on a national level. In
White Plains, NY the total number of daily crimes is 1.03 times more than than the New York average and
1.36 times less than than the national average. The number of daily violent crimes in White Plains, NY is
2.91 times less than than the New York average and 2.71 times less than than the national average. With
regards to property crimes, White Plains, NY has a daily crime rate that is 1.17 times more than than the
New York average and 1.28 times less than than the national average.

White Plains, NY has been ranked safer than 44% of other cities in the state of New York. In addition,
White Plains, NY is safer than 58% of cities in the entire United States. To achieve these results, all New
York and United States cities were analyzed to determine howmany locations had a lower crime rate than
White Plains, NY. By studying this data, it was possible to determine thatWhite Plains, NY is above average
in safety when compared with other United States cities.
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Attachment A 

Identification of all real property, buildings, facilities that will be used in manufacturing and 
dispensing activities. 

Strategic Overview: 

ESHS is implementing a strategy to own its manufacturing facilities and lease its dispensary 

locations. This structure is built on the principle of owning strategic facilities that are difficult to 

relocate, require the most significant capital expense, employ the most people, have specialized 

infrastructure requirements and require large land parcels. The capital cost for our standard full 

scale manufacturing facility is about $10M, whereas the capital cost for a typical dispensary site 

is about $405,000. As markets, demand, patient population and legislation change over time 

there is significant value in maximizing flexibility within the dispensary portfolio. We have 

achieved this through the length of lease terms, securing renewal and termination options and 

selecting sites in high demand areas that would be attractive properties to sublease.  

 

In the pre-license process our only contingency in all five property purchase or rental agreements 

is receiving a license to manufacture and distribute medical marijuana in the State of New York. 

Long-term lease terms have been mutually agreed to for four dispensary locations and there are 

Options to Lease and termination options built into agreements in tertiary markets that may not 

immediately support multiple dispensary locations. This gives both ESHS and the Department of 

Health flexibility so that the final dispensary locations opened by all five licensees are disbursed 

throughout the state without risk of over saturation in a particular market and under serving 

another. 

Property Overview: 

Empire State Health Solutions ( ESHS ) has identified, qualified and secured a manufacturing 

facility and four dispensary locations in non-neighboring counties positioned to serve the largest 

number of patients possible. Although we are very confident in our sites that have been secured 

to date, we have identified and qualified several alternative dispensary locations throughout the 

state and multiple sites in preferred markets as a contingency plan. This allows us to maximize 

flexibility and speed to market if there are any unforeseen and uncontrolled issues that would 

enact force majeure, thus giving ESHS a right to terminate its lease agreement and secure a 

different site. These sites have not been included in this application as requested by the 



 

Attachment A 
 

department; however, given our extensive experience in the rapid implementation of dispensaries 

in well-regulated markets, we feel these contingencies are vital to a viable, timely distribution 

system.  

A team of over 30 commercial real estate professionals were assembled and engaged throughout 

the state to create a strategic plan that is positioned for growth and adaptability to patient 

demands and market conditions. The expertise on the exclusive team covered brokerage, project 

management, architecture, construction, interior design, law, property management and 

engineering (mechanical, electrical, structural and civil). No person or sub-team worked with or 

represented any other applicants.  
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in 1966 and closed in 2010.

The Tryon Technology Park and 

Incubator Center is a 515-acre 

wooded park that was entrusted 

to the Fulton County Industrial 

Development Agency with a 

mandate to oversee the 

redevelopment of the property to 

create industrial and commercial 

jobs and promote new investment 

in the Mohawk Valley. It 

contains 240+/- acres of shovel-

ready sites between Exits 27 and 

28 of I-90, centrally located 

between Global Foundries to the east, Nano Utica to the west, and the College of Nanoscale 

Science and Engineering to the south. Tryon, which spans the Towns of Perth and Johnstown, is 

one of eleven New York State facilities shut down as a part of the plan to consolidate state 

government services. There are currently eight shovel-ready sites on the Tryon property ranging 

from 16 to 70 acres, and four 

more future development sites 

ranging from 27 to 62 acres. The 

site has three phase 480 volt 200 

AMP power, high speed internet 

and phone provided by Frontier

Communications, and public 

services for water, sewage and 

natural gas. New utility services 

were brought to the property in 

2014 and a road maintained by 

Fulton County brings easy year 

Figure 4: Existing structures that will be used by ESHS for phase 1 and beyond 
that by Vireo Vaporizer Company

Figure 3: Another existing structure that will be used by ESHS for phase 1 
production
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round access into the property.

Though the Fulton County IDA has a standard PILOT that they offer in their business parks, 

ESHS has elected to forego any incentives for moving into the Tryon Technology Park. This fits 

in to the company's philosophy of providing immediate economic benefits to the communities 

where we are located. The company is the first tenant in Tryon Technology Park, and has room 

to expand in areas adjacent to our current property. ESHS is focused on the most rapid access to 

medications possible for our patients while maintaining strict cultivation and pharmaceutical 

operational principles for quality and safety.  This has led to our three-phased facility plan for the 

manufacturing facility to maximize speed to market and increase production volume in an 

expedited timeframe. Funding for the refurbishment and new construction will be provided by 

Vireo Health with financing provided by Stearns Bank. A summary of the three phases is 

described below and a site plan showing each phase is included at the end of this section.

Phase I:

ESHS is refurbishing and will use an existing 20,000 square foot single story building 

constructed of concrete block with a pitched metal roof on a 19.899 acre parcel for its 

initial growing, processing and laboratory operations. The property assessment and 

planning of the refurbishment is complete. We have a Phase I Environmental Report, 

Asbestos Report, ALTA Survey, Topographic Survey and the civil engineering work for 

Phase III is underway. The facility will be operational and ready to begin production in 

July 2015 if awarded a manufacturing registration by the state of New York. 

Phase II:  

The second phase is the construction of 19,152 square foot custom built 

greenhouse that has been purchased and is being manufactured now by Westbrook 

Greenhouse Systems; installation of the greenhouse is planned for August 2015. Phase I 

and II will have backup electricity provided by a natural gas powered generator.  

Phase III:  
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The final planned phase will be completed in the third quarter of 2016 and consist of a

58,000 square foot precast concrete and steel building for processing, manufacturing and 

laboratory and a  114,912 square feet greenhouse 

x . The entire facility will have contingency electricity provided by a diesel 

generator. Upon completion of Phase III the Phase I structure will be converted to a 

manufacturing facility for Vireo Vaporizer Company, the producer of medically 

meaningful American-made vaporizers. All cannabis derived medication production, 

quality control and laboratory functions will be conducted in the Phase III facility.  

Community Impact and Support: 

With a population of just over 55,000 people Fulton County presents an opportunity to bring new 

jobs with living-wages to a semi-rural area a one hour drive northwest of Albany. The decision 

to locate the ESHS manufacturing facility and Vireo Vaporizer at the Tryon site fits well with the 

county, town, and IDA vision for planned park.  The Fulton County Board of Supervisors hired 

Development Concepts Group Corplan to conduct a targeted industry analysis to identify specific 

industry clusters that are best suited to locate him Tryon Park.  The analysis determined that 

biomedical research and development would be the best use of the property. County and town 

officials have provided unanimous support and believe that the ESHS business fits well with 

their plans to procure and establish biomedical and pharmaceutical businesses in the park. The 

location of the ESHS manufacturing facility at Tryon on also fits well with the governor's vision 

for finding ways to reuse closed state facilities. 

Fulton County, and neighboring Montgomery County, typically have an unemployment rate 

which is much higher than the counties located in the Capital Region and greater Hudson Valley. 

Currently Fulton and Montgomery County have an unemployment rate of 7.4%; the union jobs 

created by the ESHS manufacturing facility will have a significant economic impact on the area. 

In addition, creating laboratory, cultivating, security, and manufacturing jobs at the site will help 

the county reach its goals of increasing the county population, creating more jobs for local 

college students, and boosting the consumer and commercial spending in the county. 

ESHS will create 40 to 50 new jobs by January of 2016. In the short term we expect to create 

upwards of 75 to 100 jobs at the site. These will be good paying union jobs, as our workers are 

already unionized under the United Farm and Commercial Workers International. In addition to 
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living wages, we will be providing medical benefits, retirement benefits, and tuition benefits 

which in some cases will be used to enhance our partnership with Fulton-Montgomery 

Community College ( FMCC ).

The company has developed an excellent partnership with the Fulton County Board of 

Supervisors, the Perth town board and the Fulton County IDA. These three government agencies 

have been very supportive as we have developed our plan for the property. In addition, and 

because of our relationship with these entities, we have developed an exciting working 

relationship with the FMCC, and President Dustin Swanger. 

Working with President Swanger we have identified a number of areas where we can partner to 

benefit students and the community: 

1. For students that meet the legal requirements required by the New York State Medical 

Marijuana Regulations, we can provide internships and real work experiences in 

horticulture, laboratory testing, research, manufacturing, and business.  

2. Nearby SUNY Cobleskill has an a

available at FMCC. Our Head Horticulturist has worked extensively with the faculty at 

SUNY Cobleskill, and a dual focus allows our employees and others to take plant science 

courses at Cobleskill and business courses at FMCC to receive an associate's degree in 

Horticulture. Cobleskill and FMCC already have a partnership in Business 

Administration.  

3. Amsterdam, in nearby Montgomery County has a large minority population, and we 

would like to work together to recruit a diverse workforce into our company and into the 

student body at FMCC. Providing tuition benefits to our employees could be the 

incentive needed to help them attend FMCC.  

4. President Swanger and ESHS has agreed to work through Start-Up New York to establish 

Vireo Vaporizer at the manufacturing site, which is eligible for Start-Up New York 

through FMCC.  
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5. Because of our experience in startups and working in startup incubators, we 

are looking to work with President Swanger to develop an incubator program for Fulton 

and Montgomery counties, through FMCC. 

Dispensary Sites: 

To identify the best dispensary locations we engaged eight separate real estate brokerage teams 

at CBRE at its affiliates throughout the state that specialize in retail and medical office 

properties. Supporting the broker teams are two commercial real estate veterans with over 65 

years of combined experience serving as senior advisors and based in Albany and Manhattan, 

respectively. The broker teams are located in the Albany area, Binghamton area, Syracuse, 

Buffalo, Rochester, Westchester County, Manhattan and the Outer Boroughs. Proximity to mass 

transit and major thoroughfares in diverse areas with significant populations were important 

of worship. In New York City (Queens) there is no school, daycare of house of worship on the 

handicap accessible with modern building 

systems and included herein are signed leases, property descriptions, site plans, space plans, 

security specifications, construction timelines and Appendix B with all required details for the 

four preferred locatio

The construction period to build out each dispensary is 8-12 weeks; this range reflects the 

inconsistent turnaround time of a building permit from one municipality to the next. The average 

build out cost is about $90/SF using high end clinical finishes and with FF&E, security, IT 

equipment and a 11KW natural gas powered generator the average initial cost is about $135/SF. 

Internet service is wired to each dispensary and the service is provided by Time Warner in

Upstate, Optimum in Westchester County and both AT&T and Verizon in Queens. Two of the 

four dispensary sites have leases that will commence August 1, 2015, the other two have a

commencement date of October 1, 2015; two dispensaries will be completed and operational by 

November 2015 and four will be open in December 2015. ESHS has a standard set of finishes to 

create consistent branding at each site, a defined scope for the security system, redundant power 

sources, a furniture standard and all IT and point of sale equipment selected. Funding for the 

build out of the dispensaries is a combination of leasehold improvement allowances provided by 

Landlords and capital from Vireo Health with all financing provided by Stearns Bank.    
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Property Overview: 

This dispensary site is in the 

Village of Colonie, adjacent to 

Albany, located on the busiest 

retail and business corridor in 

the Capital Region off I-87 (the 

Adirondack Northway) at the 

Central Avenue exit and 

approximately one mile north 

of I-90. The end cap suite is 

comprised of 3,992 square feet of rentable space and will have be the Upstate office for ESHS in 

has ADA 

compliant access. As part of the build out of the space ESHS will add two ADA compliant 

restrooms for patients in addition to the standard dispensary operation and office space. 

Lease Terms: 

Property Address: 110 Wolf Road, Colonie, NY 

Rentable Area: 3,992 SF 

Lease Commencement Date: October 1, 2015 

Rent Commencement Date: January 1, 2016 

Occupancy Date: January 1, 2105 

Length of Lease Term: 60 months 

Renewal Options: Yes 

Termination Options: None 

Base Rent (SF): $21.50  

Operating Expenses, RE Taxes, CAM (SF): $5.00

 

Figure 6: 110 Wolf Road, Colonie, NY 
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next to the highest traffic shopping mall, Queens Center Mall, in New York City. It is on the 

major thoroughfare Queens Blvd and two blocks off of the Long Island Express Way. The 

property is between the Grand Avenue-Newtown and Woodhaven Boulevard subway stations 

serving the M and R trains with a combined annual ridership of about 13 million people. This is 

a very diverse area ethnically, economically and by age group. There are about 200,000 residents 

within one mile and 570,000 within two miles of this property.  

Lease Terms: 

Property Address: 89-53 Queens Boulevard, Elmhurst, Queens, NY 

Rentable Area: 3,300 SF 

Lease Commencement Date: October 1, 2015 

Rent Commencement Date: December 15, 2015 

Occupancy Date: December 15, 2015 

Length of Lease Term: 120 months 

Renewal Options: Yes 

Termination Options: Yes, at 84 months 

Base Rent (SF): $100.00 

Operating Expenses, RE Taxes, CAM (SF): $30.42
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Property Overview: 

The dispensary site in the Binghamton Area is multi-tenant building on Harry L Drive at the 

highest traffic intersection in the region seeing an average of 54,000 cars per day. Surrounded by 

national retailers, major grocery store chains and in close proximity to the UHS hospital system 

this location is highly accessible and conveniently located. The premise is currently vacant 

allowing for immediate occupancy. The co-tenants in the building are Apple Vacation and Papa 

access to 22 surface parking spots on site. There are two existing ADA restrooms and the square 

end cap premises allows for an efficient and secure build out.   

Lease Terms: 

Property Address: 589 Harry L Drive, Johnson City, NY 

Rentable Area: 2,000 SF 

Figure 11: 589 Harry L Drive, Johnson City, NY
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Lease Commencement Date: August 1, 2015 

Rent Commencement Date: November, 1, 2015 

Occupancy Date: November 1, 2015 

Length of Lease Term: 60 months 

Renewal Options: Yes 

Termination Options: No

Base Rent (SF): $16.00 

Operating Expenses, RE Taxes, CAM (SF): $4.75

Conclusion: The Empire State Health Solution Difference 

ESHS is very confident in its robust real estate plan that includes these 4 dispensary sites and the 

purchase of our manufacturing facility and adjacent land.  We are excited that this plan has come 

together with our sizeable real estate team, allowing us to stay on track with our goal of having 

medications ready for patients as early as November of 2015.   





 

 

 

Attachment B  

Empire State Health Solutions has attached a comprehensive list of items necessary for our 
pharmaceutical manufacturing and distribution process.  This is based on our direct experience in the 
production of cannabis-derived medication and the implementation of these systems in a compressed 
timeline.  Our initial equipment requirements have been broken down into multiple spreadsheets within 
the following categories: 

Page 1: Horticulture Equipment (compiled by Vireo Health cultivation team, ESHS horticulture 
team) 

           Page 4: Laboratory Equipment (compiled by scientific director, COO, lab director, quality director) 

           Page 7: Manufacturing Equipment (compiled by COO, Director of Ops, Head Manufacturing 
Engineer) 

           Page 9: Packaging Equipment (compiled by COO Manufacturing Engineer) 

           Page 11: Dispensary Equipment (compiled by Chief Medical Officer, Head Pharmacist, Chief 
Technology Officer) 

           Page 12: Facility Equipment (compiled by Head Manufacturing Engineer, Chief Science Officer, 
Head Horticulturist) 

           Page 13: IT Infrastructure Equipment (compiled by Chief Technology Officer, Head Pharmacist, 
CMO Chief Security Officer, Chief Financial Officer) 

           Page 15: Security Equipment (compiled by Chief Security Officer, Chief Technology Officer) 

           Page 19: Odor Mitigation System  

           Page 25: Individual Equipment Specification Sheets 

We have also opted to attach our specification sheets for this equipment at the end of this attachment 
for additional information given the request for as much detail as possible. 

Due to the nature of our organization and our inclination to undertake frequent Kaizen and continuous 
improvement, we do reserve the right to make some changes to this equipment. As with any startup, 
new ways to optimize our production process are common and often require small modifications to this 
comprehensive equipment list.  We invite any questions regarding specifics on our equipment selection 
process.   

Please see the following equipment lists: 
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TENANT LANDLORD 
Empire State Health Solutions, LLC Post Realty N.Y. 

_____________________________ -------------------------------------------------- 

By:  Dr. Kyle Kingsley By: 
Its: Chief Executive Officer Its: 
Date:  June 1, 2015 Date: 



EXHIBIT A 

Premises: 2,300 rentable square feet at 217-219 E. Post Road, White Plains, NY 10601 





EXHIBIT B 

Letter of Intent 
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Attachment D: Section 1: Manufacturing

Our Manufacturing Philosophy

Our Cultivation and Manufacturing Facility Plan

Location and Phased Planning





Local Community Support



Environment and Energy Conservation Plan

Sustainable Cultivation







Geothermal

Biomass

Restoration of native landscapes adjacent to ESHS buildings 

Sustainable Packaging



Biomaterials

Sourcing

Recovery

Smart Filtration

Zero Waste Plans

Odor Mitigation Plan

Vireo Vaporizer Company LLC





Vireo Institute

Cultivation

The ESHS Cultivation Team and Experience



Empire State Health Solutions Cultivation Team Members:
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Technology Systems
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The ESHS Research Plan
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Region Person Contact Title/Dates
Buffalo Kathleen Peterson Economic Development Coordina

Mayor's Office of Strategic Planni
716 851 4769

Phone 21-Apr 1
22-May 1

Email 24-Apr 2
29-Apr 4
30-Apr 3

Meeting 5-May 1
Rochester David Balestiere Neighborhood and Business Deve

585 428 6817 
Phone 21-Apr
Email 21-Apr

Kathleen Washington Deputy Commissioner
Neighborhood and Business Deve

Email 21-Apr
30-Apr
5-May

Meeting 5-May
Syracuse Ben Walsh Deputy Commissioner

Neighborhood and Business Deve
Phone 28-Apr

22-May
Email 28-Apr

30-Apr
1-May

26-May
Meeting 6-May

Heather Lemendoal Zoning Administrator
Email 1-May

15-May
26-May

Meeting 5-May
Julie Cerio Director

Onondaga County Office of Econo
315 435 3770

Meeting 6-May
Linda McShane Project Development Specialist

Onondaga County Office of Econo
315 435 3770

Meeting 6-May
White Plains Damon Amadio Commissioner

White Plains Building Department
914 422 1269 

Phone 28-Apr



20-May
Email 28-Apr

29-Apr
20-May

Meeting 26-May
Binghamton Robert Murphy Director

Binghamton Economic Developm
Phone 21-Apr
Email 21-Apr

Gary Campo Town Engineer
Town of Vestal
607 786 0980

Meeting 6-May
Frank Evangelist Chief Planner

Broome County Economic Develo
Email 4-May

5-May
Daria Golazeski Codes and Ordinances

Town of Union
Phone 21-Apr
Email 18-May

20-May
Meeting 6-May

Elaine Miller Commissioner
Broome County Economic Develo

Phone 4-May
Email 5-May

Joseph Moody Director
Town of Union Department of Ec

Phone 21-Apr
Email 18-May

20-May
Meeting 6-May

Albany Paula Mahan Supervisor
Town of Colonie

Phone 28-Apr
22-May

Joe Lacivita Director Planning and Economic D
Town of Colonie

Phone 29-Apr
5-May

Meeting 7-May
Don Delude Building Inspector

Town of Colonie
Meeting 7-May

Zach Harrison Planning Projects



Town of Colonie
Phone 18-May
Meeting 13-May

Tryon Tom Lorie Fulton County Sheriff
Meeting 27-May

Town of Perth Board
Meeting 14-May

Town of Perth Planning Board
Meeting 14-May

Fulton County Board of Superviso
Meeting 11-May

Fulton County IDA
Meeting 23-Apr

11-Mar
Greg Fagan Supervisor

Town of Perth
Meeting 3-Apr

23-Apr

Duston Swanger President
Fulton Montgomery Community 

Meeting 17-Apr

Jim Mraz Executive Director
Fulton County IDA

Meeting 23-Mar
11-Mar
20-Feb

3-Apr
John Blackmon Chair

Fulton County Planning Board

Todd Rulison Chairman, IDA Board
Joe Seminoe 23-Apr
Bill Sullivan
Joe Gillis
Diana Putnam
Dave D'Amore
Jon Stead Administrative Officer

Fulton County Board of Superviso



Ron Peters President
Fulton County Center for Regiona

Ralph Ottuso Chairman, Fulton County Board o
Meeting 3-Apr

23-Apr
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May 27, 2015 

Michael Newell 
COO
Empire State Health Solutions 
1226 State Rt 147 
West Charlton NY 12010 

RE: SUPPORT FOR EMPIRE STATE HEALTH SOLUTIONS PROJECT 

Dear Michael,  

Bioenergy Project Partners, LLC is pleased to be working with Empire State Health Solutions at 
Tyron Technology Park and Incubator Center to supply a made-in-New York renewable energy 
solution for your new facility’s requirements.   

BPP is a New York-based energy services company focused on helping customers design, 
finance, install and service high-efficiency biomass heating and combined heat and power 
systems.  Modern biomass boiler designs reduce energy costs, achieve exceptionally low 
emissions and are fully-automated and user-friendly.   We specialize in made-in-New York 
technologies that meet the highest standards of the New York State Energy Research and 
Development Authority (NYSERDA).     

With specific experience of delivering renewable energy solutions to customers not only in the 
greenhouse industry, but also schools and colleges in New York and federal facilities throughout 
the U.S. including: U.S. Army, U.S. Coast Guard and U.S. General Services Administration we 
are confident that our project will provide  cost-effective, locally-produced,  renewable energy 
that will reduce reliance on fossil fuels.    

We are excited to work with you as you plan your Phase III Expansion, which will add a 58,000 
production facility with additional associated greenhouse structures (between 40,000 and 100,000 
square feet total) on the site.  

We wish you the best of luck on your New York State Medical Marijuana License application, 
and look forward to working with you on this project. 

Sincerely,  

David Dungate 
President 
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VAPORIZER 

  

Field 

 The disclosure herein relates to a vaporizer.  More specifically, the disclosure relates to a 

vaporizer for portable and handheld use that includes a dosage supply for a term, and from which 5 

a smaller adjustable measured dose may be drawn.     

 

Background 

 Improvements may be made to devices that provide amounts of cannabis oil used for 

medical applications and/or treatment, such as for example devices that vaporize cannabis oil, 10 

where such devices are used in medical applications and treatments. 

 

Summary 

 A device to vaporize medical grade and prescribed dosages of medical cannabis (legal, 

licensed) is shown and described. 15 

 In one embodiment, the device includes a dosage supply for a term, from which smaller 

measured doses may be drawn.  In some embodiments, the measured doses are single doses, 

which may be drawn from the device each time it is used, for example when a patient in need of 

a dose uses the device and/or from use of the device following a schedule and/or prescription.  

 In some embodiments, the device is configured to allow adjustment of the smaller 20 

measured dose, such as for example increasing the smaller measured dose.   

 In some embodiments, the device is configured to allow for a test dose, which is 

relatively less than the smaller measured dose. 

 In some embodiments, the device is configured to store and/or track data, and configured 

to transmit the data stored and/or tracked (e.g. data).  In some embodiments, the data can include 25 

for example but is not limited to use of the device including any one or more of dose amounts, 

dose frequency, and/or dose times.  In some embodiments, the data can include for example but 

is not limited to patient information including any one or more of symptom tracking, symptom 
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logging, and/or post dose feedback.  In some embodiments, the data may be transmitted through 

wired and/or wireless communication.  In some embodiments, transmission of the data is secure, 

including for example access to the data and the transmission of the data to other devices, such as 

for later use and/or analysis of the data. In some embodiments, the transmission may be through 

known Bluetooth technology, and which may include appropriate security features. 5 

 In some embodiments, the device includes a touch screen.  In some embodiments, the 

touch screen may include various function and graphical user interface.  It will be appreciated 

that any of the data to be stored and/or tracked can be through use of the touch screen.  In some 

embodiments, the touch screen can include for example but is not limited to capability of turning 

the device on/off, adjusting the dose, transmitting data, tracking symptoms, and the like.   10 

 In some embodiments, the device includes a display, such as a light emitting diode (LED) 

display in conjunction with one or more buttons and/or toggle activators.  It will be appreciated 

that any of the data to be stored and/or tracked can be through use of the display and buttons.  In 

some embodiments, the display and buttons can include for example but is not limited to 

capability of turning the device on/off, adjusting the dose, transmitting data, tracking symptoms, 15 

and the like.   

 In some embodiments, the device includes a biometric activation component.  In some 

embodiments, the biometric activation component can be a fingerprint activation, which may be 

implemented on a touch screen. 

 In some embodiments, the device includes a cleaning cartridge and/or self-cleaning 20 

capability. 

 Any one or more of the above embodiments may be considered features and/or aspects of 

the vaporizer device.  Any one or more of such aspects are combinable with each other. 

Other features and aspects of the device concepts will become apparent by consideration 

of the following detailed description and accompanying drawings.   25 

 

  

Brief Description of the Drawings 
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Reference is now made to the drawings in which like reference numbers represent 

corresponding parts throughout. 

Fig. 1 illustrates a perspective view of one embodiment of a vaporizing device. 

Fig. 2 illustrates an exploded view of the device shown in Fig. 1. 

Fig. 3 illustrates a partial sectional view of the device shown in Fig. 1. 5 

Fig. 4 illustrates a close up view of the sectional view of Fig. 3. 

 

Detailed Description 

 A device to vaporize medical grade and prescribed dosages of medical cannabis (legal, 

licensed) is described.  A device to deliver medical grade and prescribed dosages of cannabis 10 

(legal, licensed), including but not limited to for example “medicinal products derived from a 

plant from the family Cannabaceae, the genus Cannabis, including for example the species 

Cannabis sativa L.  Medical cannabis can include but is not limited to any species of the genus 

Cannabis plant, or any mixture or preparation of them, including whole or partial plant extracts 

and resins.   15 

 It will be appreciated that extracts, resins, oils may be from the whole plant or part of the 

plant, or products derived from, or of, individual and/or isolated cannabinoids.  It will be 

appreciated that the medicine can be in vaporizable forms of any of the above, including but not 

limited to oils.  Cannabinoids (and isomers thereof), can include for example, but are not limited 

to:   20 

 THC (Tetrahydrocannabinol)  
 CBD (Cannabidiol)  
 CBN (Cannabinol)  
 CBG (Cannabigerol)  
 CBC (Cannabichromene)  25 
 CBL (Cannabicyclol)  
 CBV (Cannabivarin)  
 THCV (Tetrahydrocannabivarin)  
 CBDV (Cannabidivarin)  
 CBCV (Cannabichromevarin)  30 
 CBGV (Cannabigerovarin)  

 CBGM (Cannabigerol Monomethyl Ether) 
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Figs. 1 to 4 show one embodiment of a vaporizer device 10.  Generally, the device 10 

includes a dosage supply for a term, from which smaller measured doses may be drawn.  In some 

embodiments, the measured doses are single doses, which may be drawn from the device each 

time it is used, for example when a patient in need of a dose uses the device and/or from use of 

the device following a schedule and/or prescription. 5 

Fig. 1 illustrates a perspective view of one embodiment of the vaporizing device 10.  The 

vaporizing device 10 includes one or more cover structures, such as for example back cover 12 

and front cover 14.  In some embodiments, the covers 12, 14 are water resistant.  It will be 

appreciated that the cover structure can have more or less than the two covers 12, 14 shown and 

that any suitable cover structure may be employed.  The device 10 in some embodiments, is the 10 

size of a hand held type device, which is both easily portable and stored.   

The device 10 also includes a mouthpiece 16, and user interface components 20, 22.  The 

mouthpiece may be a retractable structure.  The mouthpiece 16 in some embodiments may be 

intended for removal, such as for example the outer mouth contacting part, which may be 

disposed of after use or a term of use.  The interface components 20, 22 allow for a user, e.g. the 15 

patient to interact with the device.  For example, component 20 may be a display, which may 

have touch screen capability or may be an LED type screen.  For example, component 22 may be 

a button, such as a toggle or navigation button that can help navigation options on the display 20.  

The component 22 in some embodiments may also be a biometric activating button, such as for 

example a fingerprint activator. Further details of components 20, 22 are described below. 20 

Fig. 2 illustrates an exploded view of the device 10 shown in Fig. 1.  In some 

embodiments, the device 10 includes a dosage supply 30 for a term, from which smaller 

measured doses may be drawn.  In some embodiments, the dosage supply 30 can contain in some 

examples a term of days or up to a week’s amount of dosages inside the container.  In some 

embodiments, the term can be up to a month’s or two month’s amount of dosages.   25 

The measured doses can be drawn from the dosage supply 30 using for example an 

electromechanically driven dosage mechanism 32.  In some embodiments, the mechanism 32 can 

be any suitable mechanism, which can include for example components operated by a suitable 
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stepper motor or other linear actuator.  In the embodiment shown, the mechanism 32 includes a 

plunger that can expel a certain measured volume (i.e. dose) from the dosage supply 30, such as 

through operation by a linear actuator such as a stepper motor.  It will be appreciated that the 

mechanism can be designed for fine increments to meet the dosing measurements intended. 

In some embodiments, the measured doses are single doses which may be drawn from the 5 

device 10 each time it is used, for example when a patient in need of a dose uses the device 10 

and/or from use of the device 10 following a schedule and/or prescription.  In some 

embodiments, the device 10 is configured to allow for a test dose, which is relatively less than 

the smaller measured dose. 

 In some embodiments, the device is configured to allow adjustment of the smaller 10 

measured dose, such as for example increasing the smaller measured dose.  For example, 

operation of the mechanism 32 can be controlled to release or expel a measured dose, which can 

be adjusted, such as for example by the interface components 20, 22, through for example a 

controller 24, which may include a processor and/or suitable processing components (further 

described below). 15 

 As shown in Figs. 2, the device 10 in some embodiments can also include a vaporizing 

portion.  The vaporizing portion can include in some examples a chamber 34.  Figs. 3 and 4, 

which are partial sectional and close-up views, further show features of the chamber 34 as being 

constructed with perforations or multiple openings.  The vaporizing portion can also include a 

heating element 36, which may be in the form of a coil with wrapped wick.  The vaporizing 20 

portion includes an inlet to receive for example, a nozzle 38 of the dosage supply 30 and an 

outlet that can release vaporized material into the a plenum fluidly connected with the 

mouthpiece 16.  In some embodiments, the dosage supply 30 is a replaceable and/or refillable 

container, which may be removed from the device 10. 

 In some embodiments, the device 10 may also include a back valve (not shown) such as 25 

for example proximate the inlet and/or the nozzle 38. 

 Fig. 2 also shows that the device 10 includes the controller 24, which may include a 

processor and memory, and as shown may be in the form of a printed circuit board.   A power 



Attorney Docket No.  20636.0001USP1  
 

 
 

6

source 26 is connected to the printed circuit board to power the device 10.  The power source 26 

can be a battery, which can be flat or in a coil form.  It will be appreciated that the device 10 may 

be powered in other ways, where the device may or may not have power source 26, such as for 

example where the device 10 is configured as a plug in device.   

 As to the controller 26, a printed circuit board may be implemented in the design of the 5 

controller 26 and may be operative with interface components such as components 20, 22.  The 

controller 26 in some embodiments can have a processor and memory.  The processor is 

configured to retrieve and execute programming instructions stored in the memory.  For 

example, the processor can execute programming instructions in order for the device to perform 

the necessary and/or desired actions taken a user, caregiver, and/or health care provider.   10 

In some embodiments, the processor executes instructions to control the dosing 

mechanism 32, the vaporizing portion e.g. the heating element.   

The memory is in communication with the processor. The memory is generally included 

to be representative of a random access memory such as, but not limited to, a dynamic random 

access memory, a static random access memory, a Flash memory, or the like. The memory stores 15 

instructions for an operating system that is executed by the processor. The memory can also store 

an instruction for a computer program that is executed by the processor. 

In Fig. 2, a cover such as cover 14 can include openings such as 54, 64.  The openings 54, 

65 for example can allow viewing and accessibility of various interface components, such as for 

example 20, 22.   20 

In some embodiments, the device 10 is configured to store and/or track data, and 

configured to transmit the data stored and/or tracked (e.g. data).  This can be done for example 

through use of the processor and memory of controller 24.  In some embodiments, the data can 

include for example but is not limited to use of the device 10 including any one or more of dose 

amounts, dose frequency, and/or dose times.  In some embodiments, the data can include for 25 

example but is not limited to patient information including any one or more of symptom 

tracking, symptom logging, and/or post dose feedback.   
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In some embodiments, the data may be transmitted through wired and/or wireless 

communication.  In some embodiments, transmission of the data is secure, including for example 

access to the data and the transmission of the data to other devices, such as for later use and/or 

analysis of the data.  In some embodiments, the transmission may be through known Bluetooth 

technology, and which may include appropriate security features.  It will be appreciated that any 5 

suitable transmission approach may be employed, such as but not limited to for example solid 

state electronics using a plug in/take out approach, in which suitable security keys, codes, and the 

like may be employed.   

As described above, the device 10 can include a touch screen, which can be operative in 

some examples as a graphical user interface (GUI).  For example, the touch screen can be the 10 

interface component 20.  In some embodiments, the touch screen may include various functions 

and graphical user interface.  In some embodiments, the touch screen can include for example 

but is not limited to capability of turning the device on/off, adjusting the dose, transmitting data, 

tracking symptoms, and the like.  As to dose adjustment, the touch screen 20 may be used to 

modify doses for example in small incremental amounts, such as for example 5mg, 10mg, and/or 15 

15 mg, as well as other dosages such as smaller test doses.  It will be appreciated that any of the 

data to be stored and/or tracked can be through use of the touch screen.   

In the example of a GUI, the processor can execute instruction to control the GUI, such 

as when a touch screen may be employed, and displays the GUI on the touch screen. The GUI in 

some cases includes a screen portion (or screen).  The screen includes a plurality of icons, each 20 

of the icons can be associated with an interactive screen. When a user selects one of the icons by 

touching the touch screen, the selection is detected by the processor and the processor processes 

the associated one of the interactive screens to be displayed in the screen of the GUI. 

In some embodiments, a touch screen may not be used and the interface component 20 is 

a display. Additional interface components, such as but not limited to for example one or more 25 

buttons, toggles, switches, and the like can be used to navigate viewing and device 10 operation 

on the display.  In some examples, interface component 22 can be the button, and it will be 

appreciate that others may also be employed. In some embodiments, the display is a light 



Attorney Docket No.  20636.0001USP1  
 

 
 

8

emitting diode (LED) display operative in conjunction with one or more buttons and/or toggle 

activators.  In some embodiments, the display and button(s) can include for example but is not 

limited to capability of turning the device on/off, adjusting the dose, transmitting data, tracking 

symptoms, and the like.  As to dose adjustment, the display 20 and button 22 for example may be 

used to modify doses for example in small incremental amounts, such as for example 5mg, 5 

10mg, and/or 15 mg, as well as other dosages such as smaller test doses.   

In some embodiments, the device 10 includes a biometric activation component.  In some 

embodiments, the biometric activation component can be a fingerprint activation.  As shown, the 

biometric activation could be implemented on any one of a touch screen, e.g. interface 

component 20 and/or a button, e.g. interface component 22. 10 

In some embodiments, the device includes a cleaning cartridge (not shown) and/or self-

cleaning capability. For example, a cleaning cartridge may be employed where the dosage supply 

30 is usually located, and may have cleaning material therein which may be released by using the 

mechanism 32.  In a self-clean example, the vaporizing portion may include self-cleaning 

components, such as where the chamber 34 and heating element 38 are located. 15 

As to the loading of the dosage supply 30 and/or any cleaning cartridge, the device 10 

may employ suitable construction to allow one of a top or bottom load.  For example, for a top 

load configuration, the device 10 can include removable top features (e.g. mouthpiece 16 and the 

inside vaporizer portion) to allow loading of the dosage supply 30 and/or cleaning cartridge.  The 

covers 12, 14 would be suitably constructed and arranged to allow this.  As another example, a 20 

bottom load configuration could include a removable bottom where portions of the mechanism 

could be easily removed to allow loading of the dosage supply 30 and/or cleaning cartridge. An 

access port (not shown) may also be employed to allow insertion of a cleaning cartridge or to 

refill for example a cleaning solution or material in self-cleaning implementation. For example, a 

port may be configured near the vaporization portion.  It will be appreciated that construction of 25 

the device 10 can include appropriate leakage protection, e.g. of the medicine and/or cleaning 

material. 
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With regard to the foregoing description, it is to be understood that changes may be made 

in detail, without departing from the scope of the present invention.  It is intended that the 

specification and depicted embodiments are to be considered exemplary only, with a true scope 

and spirit of the invention being indicated by the broad meaning of the claims.  

  5 
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Claims 

What claimed is:  

 

1. A device to vaporize medical grade and prescribed dosages of medical cannabis (legal, 

licensed), the device comprising: 5 

a dosage supply for a term, from which smaller measured doses may be drawn; and 

a mechanism to release the smaller measured doses.   

 

2. The device of claim 1, further comprising a processor and memory to store and/or track 

information on device usage, dosages, and/or patient symptoms. 10 
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Abstract 

A device to vaporize medical grade and prescribed dosages of medical cannabis (legal, 

licensed) is disclosed.  Generally, the device includes a dosage supply for a term, from which 

smaller measured doses may be drawn.  The measured doses are single doses, which may be 

drawn from the device each time it is used. 5 
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a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations.  

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record.  

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need 
for the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).  

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty.  

6. A record in this system of records may be disclosed, as a routine use, t o a n other federal agency for purposes 
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).  

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, 
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals.  

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an 
application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspection or an  
issued patent.  

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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MEDICINAL DELIVERY DEVICE

  

Field 

 The disclosure herein relates to a medicinal delivery device.  More specifically, the 

disclosure relates to a device for portable and handheld use that includes a dosage supply for a 5 

term, and from which a smaller adjustable measured dose may be drawn.  The dosages can be 

sublingually administered by a distribution tip. 

 

Background 

 Improvements may be made to devices that provide amounts of cannabis used for 10 

medical applications and/or treatment (legal, licensed). 

 

Summary 

 A device to deliver medical grade and prescribed dosages of cannabis (legal, licensed), 

including but not limited to for example “medicinal products derived from a plant from the 15 

family Cannabaceae, the genus Cannabis, including for example the species Cannabis sativa L.  

Medical cannabis can include but is not limited to any species of the genus Cannabis plant, or 

any mixture or preparation of them, including whole or partial plant extracts and resins.   

 In one embodiment, the device includes a dosage supply for a term, from which smaller 

measured doses may be drawn.  In some embodiments, the measured doses are single doses, 20 

which may be drawn from the device each time it is used, for example when a patient in need of 

a dose uses the device and/or from use of the device following a schedule and/or prescription.  

 In some embodiments, the device is configured to allow adjustment of the smaller 

measured dose, such as for example increasing the smaller measured dose.  In some 

embodiments, the device includes a mechanism to adjust the dose.  In some embodiments, the 25 

mechanism includes a volumetric pump that can be activated by a pressure actuator, such as a 

button.  In some embodiments, a dose limiting collar surrounds the pump.  In some 

embodiments, the dose limiting collar includes a sloping portion that is rotatable around the 
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pump, where the dose can be adjusted by rotation of the collar.  In some embodiments, the 

sloping portion of the collar includes graduations or positions, which can be dialed to adjust the 

dose allowed by the pump.  The doses allowed by the collar can be calibrated.  In some 

embodiments, an adjuster is connected to the collar to rotate the collar and adjust the dose 

allowed.  In some embodiments, the device is configured to allow for a test dose, which is 5 

relatively less than the smaller measured dose (e.g. at highest ramp point of the collar). 

 In some embodiments, the device includes delivery tubing connected to the pump to 

allow medicine to be delivered from the pump. In some embodiments, the tubing includes a 

showering tip configured to allow distribution of the medicine, such as for example for 

showering the sublingual space and to provide safety.  In some embodiments, the tubing includes 10 

a depth notch or stop.  The depth notch limits the distance at which the tube and tip can orally 

enter a patient, and can be configured for youths, adults, and various patient anatomies. 

 In some embodiments, the device includes a reservoir receiver, which in some 

circumstances can be a locking socket.  A hollow piercing cannula can be disposed on the 

reservoir receiver and connected to the pump through a feed line. A medication reservoir can 15 

then be attached to the reservoir receiver and be pierced by the piercing cannula to then allow 

medication to be in fluid communication with the feed line, pump, and tubing for delivery. In 

some embodiments, the reservoir is specially designed such as for example with a stopper and/or 

seal (until broken by the piercing cannula), and may hold multiple doses or may be for single 

use.  It will be appreciated that the reservoir can be reused or made for being disposable.   20 

 In some embodiments, the pump, its actuator, the feed line, the piercing cannula, and the 

reservoir receiver may be a constructed together as a unit, which may be housed in a housing of 

the device. 

 In some embodiments, the device includes a lid structure for the housing for access to the 

pump and other device components, and may also allow the delivery tube to be housed in the 25 

housing.  In some embodiments, the lid structure is a sliding and/or retractable lid.  In some 

embodiments, the lid includes one or more covers which may slide relative to the housing.  The 

cover may include an open area that is movable to align with a space of the housing.  Alignment 
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of the open area and space allows an access into the housing, for example to release the delivery 

tubing, store the delivery tubing, and/or access the actuator of the pump.  In the closed position, 

the open area and the space are not aligned, where a portion of the cover is disposed over the 

space, so as to cover the housing, and where a cover of the housing blocks the open area.   

 Any one or more of the above embodiments may be considered features and/or aspects of 5 

the device.  Any one or more of such aspects are combinable with each other. 

Other features and aspects of the device concepts will become apparent by consideration 

of the following detailed description and accompanying drawings.   

  

Brief Description of the Drawings 10 

Reference is now made to the drawings in which like reference numbers represent 

corresponding parts throughout. 

The Figure illustrates a schematic plan view of one embodiment of a medicinal delivery 

device. 

 15 

Detailed Description 

 A device to deliver medical grade and prescribed dosages of cannabis (legal, licensed), 

including but not limited to for example “medicinal products derived from a plant from the 

family Cannabaceae, the genus Cannabis, including for example the species Cannabis sativa L.  

Medical cannabis can include but is not limited to any species of the genus Cannabis plant, or 20 

any mixture or preparation of them, including whole or partial plant extracts and resins.   

 It will be appreciated that extracts, resins may be from the whole plant or part of the 

plant, or products derived from, or of, individual and/or isolated cannabinoids.  Cannabinoids 

(and isomers thereof), can include for example, but are not limited to:   

 THC (Tetrahydrocannabinol)  25 
 CBD (Cannabidiol)  
 CBN (Cannabinol)  
 CBG (Cannabigerol)  
 CBC (Cannabichromene)  
 CBL (Cannabicyclol)  30 
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 CBV (Cannabivarin)  
 THCV (Tetrahydrocannabivarin)  
 CBDV (Cannabidivarin)  
 CBCV (Cannabichromevarin)  
 CBGV (Cannabigerovarin)  5 

 CBGM (Cannabigerol Monomethyl Ether) 

 

The Figures shows the device 100.  The device 100 includes one or more cover 

structures, such as for example a housing 102.  In some embodiments the device 100 includes a 

lid structure 12, 104, the details of which are further described below.  In some embodiments, the 10 

housing 102 is water resistant.  It will be appreciated that the cover structure can be constructed 

of multiple parts, e.g. covers, as suitable, desired, and/or necessary, and that any suitable cover 

structure may be employed.  The device 100 in some embodiments, is the size of a hand held 

type device, which is both easily portable and stored.  In some embodiments, the size of the 

device 100 can be about the same size as a typical pack of cigarettes or similarly sized object. 15 

In some embodiments, the device 100 includes a dosage supply for a term, from which 

smaller measured doses may be drawn.  In some embodiments, the dosage supply is contained in 

a reservoir 5.  The reservoir 5 can contain in some examples a term of days or up to a week’s 

amount of dosages inside the container.  In some embodiments, the term can be up to a month’s 

or two month’s amount of dosages.   20 

As to the dosage form, in some embodiments, the dosage form can be referred to as a 

tincture.   In some embodiments, the dosage is in the form of a solution, which can include a 

relatively high concentration of alcohol.  In some embodiments, one or more emollients, one or 

more flavorings may be added for example to enhance palatability.  Generally, the dosage form 

is suitable for oral (e.g. enteral) ingestion.  25 

Measured doses can be drawn from the dosage supply, e.g. reservoir, using for example a 

mechanism 10, 11.  It will be appreciated that the mechanism can be any suitable mechanism to 

deliver the medicine from the reservoir.  It will be appreciated that the mechanism can be 

designed for fine increments to meet the dosing measurements intended.  In some embodiments, 

the mechanism is a volumetric pump 10 with a pressure actuator 11, the details of which are 30 
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further described below.  It will be appreciated that use of a pump 10 and actuator 11 as shown is 

exemplary as other mechanisms, which may not include a pump, may be employed. 

In some embodiments, the measured doses are single doses which may be drawn from the 

device 100 each time it is used, for example when a patient in need of a dose uses the device 100 

and/or from use of the device 100 following a schedule and/or prescription.  In some 5 

embodiments, the device 100 is configured to allow for a test dose, which is relatively less than 

the smaller measured dose. 

In some embodiments, the device 100 is configured to allow adjustment of the smaller 

measured dose, such as for example increasing the smaller measured dose.  For example, 

operation of the mechanism, e.g. pump 10 and actuator 11 hereafter, can be controlled to release 10 

or expel a measured dose, which can be adjusted. 

With reference to the mechanism, a volumetric pump 10 can be activated by a pressure 

actuator 11, such as a button, which may be designed to be about the size of the average 

fingertip.  In some embodiments, a dose-limiting collar 13 surrounds the pump 10.  In some 

embodiments, the dose-limiting collar 13 includes a sloping portion that is rotatable around the 15 

pump 10, where the dose can be adjusted by rotation of the dose-limiting collar 13.  Depending 

on the position of the dose-limiting collar 13, the pump 10 is restricted from being depressed, 

thus limiting the amount of medicine that can be delivered (i.e. the dose).  In some embodiments, 

the sloping portion of the dose-limiting collar 13 includes graduations or positions, which can be 

dialed by an adjuster 9 to adjust the dose allowed by the pump 10.  For example, the dose can be 20 

adjusted to “I” , “II” or “II”, but moving or dialing the adjuster 9.  The doses allowed by the 

dose-limiting collar 13 can be calibrated, e.g. I, II, and/or III can be calibrated, for example by 

position of the ramp of the dose-limiting collar 13 and the volume allowed in the pump 10, 

which can give specific dosage amounts.  In some examples, the dosage amounts can be 

increments such as but not limited to 5, 10, or 15 mg, or incremented at 20, 30, or 40 mg, or 25 

incremented at 50, 75, and higher increments.  It will be appreciated that the incrementing is not 

to be limiting, and that pump 10, dose-limiting collar 13, and adjuster 9, can be constructed to 

provide the specific increments.  In some embodiments, the adjuster 9 is connected to the dose-
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limiting collar 13 to rotate the collar 13 and adjust the dose allowed.  In some embodiments, the 

device 100 is configured to allow for a test dose, which is relatively less than the smaller 

measured dose (e.g. at highest ramp point of the collar). 

 In some embodiments, the device 100 includes delivery tubing 1 connected to the pump 

10 to allow medicine to be delivered from the pump 10.  In some embodiments, the tubing 1 5 

includes a showering tip 2 configured to allow distribution of the medicine, such as for example 

for showering the sublingual space and to provide safety.  In some embodiments, the device 100 

may be used to deliver a dose to the sublingual cavity (e.g. under the tongue).  In some 

embodiments, the device 100 can be used to deliver doses to the buccal space (e.g. between the 

cheek and jaw/teeth/gums). It will be appreciated that the specific delivery location is exemplary 10 

and that other delivery locations may be available for delivery of the medicine using device 100. 

The tip 2 is expanded to allow for multiple delivery points and distribution of the medicine and 

to allow safety due to its expanded configuration and avoid poking an eye.  The tubing 1 is long 

enough to reach the mouth, but short enough to be recoiled in the device, such as for example by 

a slight push.  In some embodiments, the tubing includes a depth notch or stop 3.  The depth 15 

notch 3 limits the distance at which the tube and tip can orally enter a patient, and can be 

configured for youths, adults, and various patient anatomies.  In some embodiments, the length 

of the tubing 1 from the depth notch 3 to the tip 2 can be at or about 2 to at or about 2.5 inches.  

It will be appreciated that the length of the tubing 1 can be modified as suitable, desired, and/or 

needed. 20 

 In some embodiments, the device 100 includes a reservoir receiver 6, which in some 

circumstances can be a locking socket.  A hollow piercing cannula 7 can be disposed on the 

reservoir receiver 6 and connected to the pump 10 through a feed line 8. A medication reservoir 

5, which may be but is not limited to a vial, can then be attached to the reservoir receiver 6 and 

be pierced or punctured by the piercing cannula 7 to then allow medication to be in fluid 25 

communication with the feed line 8, pump 10, and tubing 1 for delivery.  In some embodiments, 

the reservoir 5 is specially designed such as for example with a stopper and/or seal (until broken 
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by the piercing cannula 7), and may hold multiple doses or may be for single use.  It will be 

appreciated that the reservoir 5 can be reused or made for being disposable.   

 In some embodiments, the pump 10, its actuator 11, the feed line 8, the piercing cannula 

7, and the reservoir receiver 6 may be a constructed together as a unit, which may be housed in 

the housing 102 of the device 100. 5 

 In some embodiments, a level 4 may be employed to help secure the medication reservoir 

5 to the reservoir receiver 6.  In some embodiments, the level 4 can slide in and out of the 

housing 102 and may snap around the neck of the reservoir 5.  The level 4 can act as a collar to 

hold the reservoir 5 in place. 

 In some embodiments, the device 100 includes a cover structure, such as a lid structure 10 

12 for the housing 102.  The lid structure 12 allows access to the pump 10 and other device 

components, and may also allow the delivery tube to be housed in the housing 102.  In some 

embodiments, the lid structure 12 is a sliding and/or retractable lid.  In some embodiments, the 

lid structure 12 includes one or more covers which may slide relative to the housing 102.  The lid 

structure may include an open area 104 that is movable to align with a space 106 (or cutout) of 15 

the housing 102.  Alignment of the open area 104 and space 106 allows an access into the 

housing 102, for example to release the delivery tubing 1, store the delivery tubing 1, and/or 

access the actuator 11 of the pump 10.  The Figure shows the device 100 in the closed position.  

The open area 104 and the space 106 are not aligned, where a portion of the cover 12 is disposed 

over the space 106, so as to cover the housing 102, and where a cover 108 of the housing blocks 20 

the open area 104.   

 

With regard to the foregoing description, it is to be understood that changes may be made 

in detail, without departing from the scope of the present invention.  It is intended that the 

specification and depicted embodiments are to be considered exemplary only, with a true scope 25 

and spirit of the invention being indicated by the broad meaning of the claims.  
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Claims 

What claimed is:  

 

1. A device to deliver to a patient medical grade and prescribed dosages of (legal, licensed) 

medical cannabis, the device comprising: 5 

a dosage supply for a term, from which smaller measured doses may be drawn; and 

a mechanism to release the smaller measured doses.   

 

2. The device of claim 1, wherein the device is portable and for handheld use, and further 

comprising a mechanism to adjust the smaller measured doses  10 

 

3. The device of claim 1, further comprising a delivery tubing and a tip configured for 

distributing the dose in a sublingual administration. 

  



Attorney Docket No.  20636.0002USP1  
 

 
 

9

Abstract 

A device to deliver to a patient medical grade and prescribed dosages of medicine such as 

(legal, licensed) cannabis is disclosed.  Generally, the device includes a dosage supply for a term, 

from which smaller measured doses may be drawn.  The measured doses are single doses, which 

may be drawn from the device each time it is used. 5 





 

Attachment D 
Section 10 

 

 

 

 

  



2 
Attachment D Section 10 

Table of Contents 
Record Keeping ............................................................................................................................................ 2 

Technology Systems ..................................................................................................................................... 3 

Security Systems ....................................................................................................................................... 5 

Intrusion Detection ................................................................................................................................ 5 

Video Surveillance Systems.................................................................................................................. 5 

Building Access Control Systems ......................................................................................................... 6 

Fire Systems .............................................................................................................................................. 6 

Manufacturing, Scientific and Laboratory Systems .................................................................................. 7 

Cultivation, Inventory and Point of Sale Systems .................................................................................... 7 

Cultivation ............................................................................................................................................. 8 

Greenhouse Systems............................................................................................................................. 8 

Business Operations and Desktop Systems .............................................................................................. 8 

Network Security Systems ........................................................................................................................ 9 

Web and Server Infrastructure .................................................................................................................. 9 

Financial Systems ..................................................................................................................................... 9 

Handling of Paper Records ..................................................................................................................... 10 

Tax Summary and Record Keeping ............................................................................................................ 10 

 

Record Keeping 
In this section ESHS will provide a high-level description and diagram of the technology systems 

that will be utilized to manage end-to-end medical cannabis operations and how records of those 

operations are maintained. 

As per 10 NYCRR §1004.10(a)(8), ESHS will maintain for five years and make available to 

DOH all records relating to the materials used in the manufacture of approved medical marijuana 

products, cultivation, processing, manufacturing, packaging, and labeling production records, 

and lab testing results. In some cases, more prolonged retention is necessary, such as records 

pertaining to taxation, which are kept seven years, and a copy of the patient’s transactional 

receipt and registry card, which are kept for six years in the Biotrack database per PHL § 3364.   
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Technology Systems 
Technology is a critical foundational component of all modern businesses.  At ESHS, technology 

platforms support nearly all operational areas, and further serve to document compliance with 

State regulations.   Understanding this, Empire State Health Solutions has employed a Chief 

Technology Officer as well as other ESHS leaders with significant HealthCare and 

Pharmaceutical specific Information Technology (IT) experience managing MES, GMP, HIPAA, 

and PCI compliant infrastructure and systems.    

ESHS will implement a collection of key technology solutions to manage our business and 

enforce regulatory compliance.  All technology solutions will be validated to fully meet all 

requirements of Public Health Law Article 33, Title V-A and 10 NYCRR Part 1004.  

Technology and systems implemented by Empire State Health Systems will deliver enterprise-

class IT solutions providing reliable, high availability, redundant, scalable and secure 

infrastructure to meet the business needs and regulatory compliance requirements of our 

industry.   These systems will be implemented with enterprise-class security and controls to 

restrict system access and maintain data privacy and security.  Further, data can be recorded and 

archived securely without the complications of paper documentation.   

A summary of the proposed systems infrastructure is highlighted below as well as within other 

sections of the application. 
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Manufacturing, Scientific and Laboratory Systems 
Managing data, resources and workflow management is vital to business operations and business 

intelligence.  Empire State Health Solutions will utilize multiple software solutions to manage 

the Manufacturing and Laboratory production processes. Vendor management, purchasing and 

manufacturing controls will be managed within the Microsoft Dynamics NAV ERP software 

ensuring thorough and precise manufacturing controls and manufacturing process administration.   

Laboratory, scientific and quality data will be managed within the Labware LIMS (Laboratory 

Information Management System) software enabling secure data collection, laboratory 

operations and laboratory informatics.  Good Manufacturing Practice and Electronic Batch 

Records compliance data will be captured and managed within the ESHS system software 

solutions.  These systems will be hosted on geo-redundant, access controlled servers with secure 

SSL VPN access controls.  The database is continually backed up and stored securely with 

scalable system storage, so data purging will not be necessary in the foreseeable future. Records 

are continually maintained such that the minimum of five years of data retention is met. 

Cultivation, Inventory and Point of Sale Systems 
Empire State Health Solutions understands the critical need for a comprehensive Seed to Sale 

system.  The Empire State Health Solutions team is comfortable interfacing and integrating 

nearly any software including industry standard seed to sale systems such as BioTrack.  ESHS’s 

partner Minnesota Medical Solutions is a current customer and active user of the BioTrack Seed 

to Sale system and is familiar with technology requirements to support its use and integration.  

Vireo leaders Chuck Ledermann, CTO, Dr. Laura Bultman, CMO, and head pharmacist Brian 

Harvey are all healthcare IT and business implementation experts. With experts in regulatory 

compliance Empire State Health Solutions understands the need for transparency and 

accountability in this emerging market. ESHS has a proven ability to implement and administrate 

the necessary ERP, LIMS, GMP, greenhouse automation, inventory traceability, and the point of 

sale systems required to ensure regulatory compliance in data collection and records retention 

management.  With nearly limitless storage in cloud-based servers, we do not anticipate that data 

purge will be necessary in the near future, so information will be retained for at a minimum, the 

five years required by the DOH.  The Biotrack database is continually updated with indefinite 

storage capability, which meets PHL § 3364 (4) (a) requirement for retention of a copy of the 

registry identification card and dispensing receipts for six years.  Similarly, shipping manifests 
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produced through Biotrack are maintained indefinitely and can be produced for DOH inspection 

upon request pursuant to 10 NYCRR § 1004.13 (n) (2).   

If at some point archiving becomes necessary, the information will be stored in a secure manner 

that remains accessible to the DOH.   

Cultivation 
The cultivation manager shall keep a schedule for all pest and disease control prevention. All 

data pertaining to pesticide applications and other crop inputs shall be recorded, documented and 

maintained at the cultivation center for a minimum of five years.  This information is also 

entered into Biotrack for record-keeping and forecasting purposes. Specifically, soil, soil 

amendments, nutrients, hydroponic materials, fertilizers, growth promoters, pesticides, 

fungicides and herbicides (not used) are entered into the Biotrack seed-to-sale process. 

All crop input records will be made available to the commissioner upon request. All crop-related 

inputs shall be tracked with the seed to sale system Biotrack, any additional forms provided by 

the DOH, and company log sheets.  Paper-based forms will be maintained in a secure manner, in 

a location protected from environmental threats, for a minimum of five years.  Biotrack-based 

information is stored indefinitely.   

Greenhouse Systems 
To manage and optimize the greenhouse and cultivation process, Empire State Health Solutions 

will utilize a collection of industry leading greenhouse technologies such as Westbrook 

Greenhouses, Argus Controls and Zwart Systems water treatment and nutrient control systems.  

ESHS will implement enterprise-class greenhouse automation technology to automate the water 

treatment, filtration, irrigation and nutrient controls.  Additional control software will be utilized 

to manage the building controls supporting the lighting, heating, cooling, ventilation, CO2 

generators and humidity as outlined in Attachment D, Section 1.  Again, through enterprise-class 

secure hosted servers, data is continually collected and stored. 

Business Operations and Desktop Systems 
Empire State Health Solutions will require a suite of business support and operations technology.  

Empire State Health Solutions has selected the geo-redundant Microsoft Office 365 for Business 

solution as our enterprise exchange/email service, Microsoft Office products, secure data storage 

and SharePoint collaboration solutions.  As a part of our Enterprise Resource Planning (ERP) 
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implementation, we will also utilize the Microsoft Dynamics NAV finance module for our 

enterprise finance and accounting software.  Empire State Health Solutions will utilize ADP for 

our Payroll systems and VDN VaaS as our enterprise VoiP telephony provider.   

The Desktop/Laptop and Point of Sale (POS) infrastructure will be deployed upon Dell, Lenovo 

or HP machines with full hardware encryption, Active Directory domain authentication and 

secure SSL VPN technology to provide the necessary Mobile Device Management policies to 

ensure the data is secured and protection required for today’s mobile workforce.   

Network Security Systems 
Empire State Health Solutions will implement a comprehensive SSL encrypted VPN network 

infrastructure to support the multi-site lan/wan corporate needs.  This infrastructure will include 

enterprise-class WatchGuard Technology Firewall and Security appliances which will include 

the latest in Unified Threat Management capabilities: secure VPNs, intrusion prevention 

services, data loss prevention services, advanced persistent treat blockers, antivirus, web traffic 

controls, spam and malware prevention services.  Enterprise-class Meru wireless controllers and 

access points along with Avaya switches will be utilized to provide a secure, centrally 

administered and monitored network infrastructure. These network appliances work together to 

provide a holistic approach to network protection, control and data security.  Through this 

advanced network security, the collection and storage of information pertinent to regulatory 

recordkeeping are protected from external threats.  

Web and Server Infrastructure 
Upon selection Empire State Health Solutions will implement/extend a scalable geo-redundant 

web and SSL encrypted server hosting environment with the maximum uptime required 

redundancy to support our web, vended applications and active directory/domain infrastructure 

needs.  This infrastructure is currently hosted on a geo-redundant scalable hosting provider with 

SSL VPN integration to provide a secure, high-availability, disaster-ready environment.   

Financial Systems 
Conservatively, financial records pertaining to taxation will be retained for seven years to meet 

the upper limits of IRS guidelines.  Records must be kept for as long as they may be needed to 

support an item of income or deduction on a return.  
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We anticipate that bank statements will be downloaded from the institution, reconciled against 

purchasing records, and an electronic copy kept on file for seven years.  Paper-based items such 

as receipts, purchasing orders, etc. will be retained on paper for seven years as required, or 

scanned into an electronic file storage system in our Microsoft 365 platform such that physical 

storage space is not required and the files are protected electronically.   

Handling of Paper Records 
While we anticipate that the majority of operational records will be electronic, it is reasonable to 

presume that paper records will still be commonplace.  For instance, paper purchasing receipts, 

packing slips, external reports, and manufacturer’s safety inserts will need to be retained as well.  

Paper records can be scanned into a standard PDF format and stored in the Microsoft 365 

solution such that storage is long-term and secure.  Organized folders with clear labelling in the 

Office 365 solution offer long-term secure retention in the cloud as well as version control.   

When paper records are generated by ESHS, the record should be completed legibly in ink.  

Changes are recorded by a strike-through line, and initialing the change and date of change.  

Paper records are stored in a fashion that prevents damage and deterioration, and prevents 

unauthorized access.   

Tax Summary and Record Keeping 
Empire State Health Solutions, LLC is pleased to demonstrate our compliance and accountability 

for required application, registration and remittance in connection with Taxation in the State of 

New York, including but not limited to the required Excise Tax, any applicable State, County, 

and City Sales and Use tax, and Unemployment Insurance Tax.   

ESHS’ Application for Sales Tax Certificate of Authority for doing business in Fulton County 

was submitted on May 18, 2015.  We received confirmation number 2096304 from the NYS 

Department of Taxation and Finance.  In addition to the Fulton County Facility application, 

ESHS will apply for a Certificate of Authority for each business location, to include all four of 

our identified Patient Center locations.  All locations will operate as one business, therefore 

when adding the Patient Center locations to our registered sales tax identification number, ESHS 

will complete Form DTF-17-ATT (Schedule of Business Locations for a Consolidated Filer) and 

remit to NYS Tax Department per the guidance of Tax Bulletin ST-360 (TB-ST-360) at least 20 



11 
Attachment D Section 10 

days prior to beginning operations at each location.  The Certificate of Authority will be received 

for each location prior to beginning business at each Patient Center location.   

ESHS has reviewed the applicable state and local sales and use tax rates for its operations.  

Publication 718 by the NYS Department of Taxation and Finance which was effective March 1, 

2015 published the state tax rates combined with any applicable county and city sales and use tax 

rates (http://www.tax.ny.gov/pdf/publications/sales/pub718.pdf).  ESHS will follow these 

published rates or any subsequent amendments to the rates as published by the NYS Department 

of Taxation and Finance.   

Per Article 20-B of the New York Tax Law under the Compassionate Care Act, medical 

marijuana is taxed through a 7% Excise Tax which is deposited in the Medical Marijuana Trust 

Fund.    The Excise tax of 7% will be levied on gross receipts from sales of medical marijuana to 

certified patients or a patient’s designated caregiver and paid by ESHS to the Commissioner of 

Tax and Finance.  The Excise Tax will provide for the following returns: 

 

 22.5% shall be remitted to the County were the medical marijuana was produced; 

 22.5% shall be remitted to the County were the medical marijuana was dispensed; 

 5% shall be remitted to the Office of Alcohol and Substance Abuse Services for 

prevention, counseling and treatment services; and  

 5% shall be remitted to the Department Criminal Justice Services for a discretionary 

grant program to state and local law enforcement agencies that demonstrate a need 

relating to Title V-A of Article 33 of Public Health Law. 

 

Record keeping for sales tax purposes is second nature to ESHS, its officers and affiliates.  Our 

review of Tax Bulletin TB-ST-770 confirms that ESHS is more than adequately positioned to 

maintain all records, including our Point of Sale system data, required by the Tax Department for 

the required minimum of five years, and seven years for documents needed by the IRS.   
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ESHS’ affiliate, Minnesota Medical Solutions has experience working with tax specialists within 

Minnesota’s Sales and Use Tax division regarding remittance requirements, exemptions, etc., 

and ESHS will mirror the MN approach of open and often communication with state and local 

taxing authorities to ensure compliance.  Additionally, ESHS Chief Operating Office Michael 

Newell has extensive experience operating with the State of New York’s required taxation, 

reporting and remittance guidelines. 

Empire State Health Solutions, LLC filed its application for New York State Employer 

Registration for Unemployment Insurance, Withholding, and Wage Reporting with the NYS 

Department of Labor on April 29, 2015.   According to the Department of Labor, a “New 

Employer” rate is 4.1%, however due to the new industry and for purposes of our taxation 

projection, we conservatively used the high-end rate of 9.9% 

(https://www.labor.ny.gov/ui/bpta/contribution-rates.shtm).   

As published by Fulton County on April 1, 2015, the town and city tax rates are provided herein 

as a guidance and understanding of the required tax rates.  See  

http://www.fultoncountyny.gov/departments/pdf/20150401TaxRateChart.pdf for further details. 
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Patient Educational Materials

Figure 15: Sample Educational Brochures
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Attachment D Section 4—Devices 

In addition to our high quality cannabis-derived medicines, ESHS will provide its patients with a 

variety of complementary devices that allow for delivery of the most accurate dose.   We will 

offer for retail sale, a variety of the highest quality vaporizer devices, providing a range of 

delivery options for patients who desire a more advanced vaping experience.   We will also offer 

for retail sale, personal medication safes, to assist our patients in preventing accidental ingestion 

or diversion of their medical cannabis products.    Lastly,  we will provide our patients with the 

opportunity to design and buy medical alert jewelry,  indicating their qualifying condition or 

their participation in the Medical Cannabis program. 

Complementary Dosing Devices 

The glass vial that contain our tinctures and oil for vaporization will be offered with a plastic 

“orifice reducer” that fits snugly in the mouth/neck of the bottle.   The orifice reducer allows the 

bottle to be neatly paired with an oral dosing syringe.   With the syringe inserted into the bottle 

of medicine, the bottle can be inverted to allow the patient to prepare an accurate dose.   ESHS 

also will provide complementary 1mL plastic oral dosing syringes.   These syringes do not come 

with a needle attached and are clearly marked “For Oral Use Only.”   Both the orifice reducer 

and the oral dosing syringe will be packaged together in a Child-Resistant container, and 

included with vials of oil for vaporization and tincture.   Additionally, a traditional dropper type 

device will also be packaged with the 1oz tincture bottles. 

The prefilled cartridges of oil for vaporization will be packaged in Child-Resistant packaging 

with a rechargeable pen-style battery and USB/wall charger.  Complementary replacement 

batteries and charging cords will be available to patients at the distribution facility.  

Advanced Vaporizers 

At ESHS, we will provide patients with two options for vaporization.   The first offering, and 

most basic, is the pre-filled disposable vapor pen.   ESHS prefills the cartridge tank with 

medicinal cannabis, and dispenses the entire unit.  This method is convenient, and serves patients 
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well with limited manual dexterity.  When the medication supply is exhausted, the patient the 

patient discarding the entire unit (battery, mouthpiece, and cartomizer).   

Many of our potential medical cannabis customers have indicated that they prefer to refill their 

own vaporizer device with our cannabis derived medicine.  This is SHS has waded through the 

vast array of vaporizer manufacturers,  only to find that most were simply relabeled/branded 

versions of a handful of poorly-manufactured Chinese vape pens.  We actively sought input from 

our patients and vaporizer experts to narrow the field of vaporizer choices for ESHS patients, 

such that we can choose the best quality pen from what is available.   We selected three ‘pen-

style’ vaporizers and one ‘table-top’ vaporizer to meet the varying needs of our patients.    We 

only chose the vaporizers that displayed quality of build and design, offered replacement parts, 

were simple to use, and mirrored our desire to enhance the patient experience.  Our selection of 

products will, of course, evolve as more products become available, as technology advances, and 

as our customers share the products and brands they trust the most.   To being, we selected the 

following brands/models for approval with the State: 

Kandypens SkyCloud Vaporizer  

V2Pro 3 Series Vaporizer 

V2Pro 7 Series Vaporizer 

VapirRise 2.0 Ultimate 

The Kandypens SkyCloud vaporizer offered a durable unit that was available in a wide variety 

of colors.   The SkyCloud scored high in multiple online vaporizer reviews from the industry and 

customers.  
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Features: 

Awarded Top 25 Vapor Pens of 2015 by High Times Magazine 

Titanium Coil 

Ceramic Heating Chamber 

Simple Operation 

Durable Construction 

5 Click Power On/Off 

Patent-Pending Atomizer "Lock" Feature 

Next-generation Micro-USB connector 

Lifetime warranty for the battery 

Developed and Designed in the USA 

Kandypens also offers this vaporizer in a kit, which includes all of the chargers, accessories, and 

tools need to maintain the product.   The estimate retail price of the Kandypen kit is around $100. 

Accessories (Included): 

1 x Ellipse Battery 

1 x E-Liquid Tank 

2 x Mouthpiece 
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1 x Dabber Tool 

1 x Cleaning Brush 

1 x Wall Adapter 

1 x USB Adapter 

1 x Instruction Manual 

The V2 Pro Series 3 Kit offers unrivaled performance at an incredible value. This breakthrough 

in vaporizing technology provides 3-in-1 capabilities at a price point far below anything else on 

the market. Optimized for e-liquids, Series 3 delivers the cartridge capacity and battery life of a 

much larger device, in a lightweight, portable design. This product retails for about $60. 
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To start using Series 3, remove all components from their packaging and attach the included 

USB charger to your device. Plug the cord into a compatible USB port until the device is fully 

charged.  

Select a cartridge and fill with your desired medium. Once Series 3 is charged, drop the cartridge 

into the recessed cartridge chamber and activate your device. 
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Your Series 3 Kit includes one vaporizer, one magnetic USB charger and one e-liquid cartridge. 

Customize your device in one of three modern colors: Black, Steel or Blue. Compatible loose 

leaf and essential oil cartridges are available for purchase separately 

The V2 Pro Series 7 Kit includes everything you need to start enjoying Series 7, plus a few 

extras. Each Series 7 vaporizer is equipped with the smart technology and premium features that 

define Series 3, with added benefits like variable voltage and temperature settings. This, 

combined with a larger storage capacity and extended battery life make Series 7 the ultimate 3-

in-1 portable vaporizer.   Series 7 can be personalized in your choice of three colors: Black, Steel 

and Blue.   This product retails for about $150.  
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Like the Series 3 vape pen, Series 7 offers compatible cartridges for three, unique mediums. 

Once you’ve filled your chosen cartridge with your preferred medium and inserted it into the 

cartridge chamber, you can select your voltage or temperature setting. If you’re not sure which 

setting you prefer, the smart technology of Series 7 will recognize the cartridge type and 

automatically heat to optimum vaporizing temperature. 
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Your Series 7 Kit comes with one vaporizer, one magnetic USB charging cord, one wall adapter, 

and one e-liquid cartridge. To begin using your Series 7 portable vaporizer, simply unpack the 

components; connect the magnetic charging cord to your device and plug into a compatible USB 

port.
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Vapir Rise 2.0 Ultra 

The “table-top” model vaporizer that ESHS has chosen to sell us the Rise 2.0 Ultra, by Vapir.. 

This premium convection vaporizer is a stationary desktop model that offers an exceptional 

approach to the at-home vaporization experience. Users can customize the temperature (in both 

degrees Celsius & Fahrenheit); control the Fan Speed (ten options including a fanless setting!); 

pick between balloon or hose inhalation methods.  The VapirRise2.0 is the culmination of 

responsive design and intuitive functionality: this is the most customizable vaporizer on the 

market.    This vaporizer retails for about $250. 

● Designed for Essential Oils

● Supports Both Balloon Inflation and Direct Inhalation

● Forced Air or Non-Fan Functionality 

● LCD Temperature Display (°F & °C) 

● Medical-Grade Stainless Steel Vapor Path 

● Exceptional vapor Flavor & Density
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● 2-Year Standard Warranty Included 

Medication Safes 

At ESHS, we are committed to teaching our patients the importance of keeping their medication 

securely stored, with the goal of preventing accidental ingestion by non-patients/children/pets 

and preventing diversion of the products to non-patients.   One tool we can use to empower our 

patients in these efforts, is to offer them lockable medicine safes. 

We have found a safe with a blend of security features, storage capacity, and an affordable price 

point that will assist our patients in securing their medical cannabis.  The First Alert Deluxe 

Digital Security Box, Model 3035DF is an electronic, digital locking steel box that will protect a 

patient’s medical cannabis products. The box is constructed with insulated double steel walls for 

optimal security, and a protective floor mat. The patient can choose their own 5 digit 

combination and reprogram it any time for easy access and peace of mind. Digital locking 

mechanism and electronic key ensure quick entry, and a flexible carrying handle means easy 

transport. An emergency override key gives the patient access should they forget the passcode.   

The retail price is between $40-50.



 

Attachment D--Section 4, Devices 
 

Medical Alert Jewelry 

For patients who feel the need to carry an identifier that alerts first responders or other care  

providers to the fact they have a chronic conditions/ medicine allergy/pertinent health 

information,  a piece of medical alert jewelry might be a wise choice.   ESHS is working with 

American Medical ID to provide our patients with a quality source of fashionable medical alert 
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jewelry.   We will have the ability to help our patients choose the most appropriate medical alert 

jewelry and assist the patient in placing their order by mail, fax, phone or online. 

American Medical ID's (http://www.americanmedical-id.com) home office is in Houston, TX, 

USA.  Their personalized, custom engraved medical ID jewelry is made, engraved and shipped 

out from our Houston location. 

American Medical ID serves the medical community and the public at large by offering quality 

medical IDs that, in a medical emergency, allow medics or other medical professionals to give 

prompt, precise treatment. Physicians, pharmacists, educators, and hospitals refer their patients 

and/or customers to them whenever a medical ID tag is appropriate. Since their business depends 

on referrals from these healthcare professionals, whose primary interest is the welfare of the 

patient, they must maintain the highest product and service standards in order to retain this trust. 

While their medical ID bracelets, necklaces and medallions are among the most affordable on the 

market, they have gone to great lengths to offer a quality product that can be worn with 

confidence. American Medical ID offers a variety of high-grade metals such as solid high-grade 

Stainless Steel, Sterling Silver, 10Kt Gold-Filled and 10Kt and 14Kt Gold and Titanium.   Retail 

prices begin at about $15 for basic jewelry. 
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Attachment E—Organizational and Operational Documents

Introduction:

Please find the following attached organizational documents for Empire State Health Solutions:

Pages 1 4 Filed Articles of Organization

Pages 5 8 Filed Amended Articles of Organization

Pages 9 10 Employer Identification Number (“EIN”)

Pages 11 68 Member Control and Operating Agreement

Pages 69 74 Member Action – Amend Articles and Appoint Board

Pages 75 83 Board Action – Election of Officers, Confirm of Ownership, Approval of 2015 Employee
Unit Grant Plan, Approval of Employee Unit Grants (CONFIDENTIAL)

Pages 84 91 Securities Filing regarding Employee Unit Grants (CONFIDENTIAL)

Pages 92 107 Employee Unit Grant Plan (CONFIDENTIAL)

Pages 108 125 Employee Unit Grant Plan (CONFIDENTIAL)

Page 126 Department of Labor Registration

Page 127 Department of State’s Biennial Statement Notice

Page 128 New York State Department of Taxation and Finance Certificate of Authority

Page 129 Certificate of Good Standing
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Attachment G, Financial Transaction and Pro Forma Financial Plan

Attachment G—Financial Statement of Business Agreements and Pro Forma Financial Summary

Empire State Health Solutions, LLC includes herein a detailed financial statement setting forth all
elements and details of any business transactions connected with this application, including but not
limited to all agreements and contracts for consultation and/or arranging for the assistance in preparing
the application.

Additionally, ESHS provides a detailed Summary of Pro Forma Financial Data which outlines and
highlights our business plan from a financial standpoint and includes a bank financing proposal letter
from ESHS’ bank.

Please find the following documents:

Page 1 Financial statement setting forth all elements and details of any business transactions
connected with the application.

Pages 2 4 Boekermann Grafstrom & Mayer, LLC agreement

Page 5 Bolton St. Johns, LLC agreement

Pages 6 7 Clarity Coverdale Fury Advertising, Inc. agreement

Pages 8 10 CS Arch agreement

Pages 11 13 Cutler & Co., LLC agreement for Audit

Pages 14 15 Cutler & Co., LLC agreement for Review

Pages 16 22 Fulton County Industrial Development Authority agreement

Page 23 Gramercy Communications

Pages 24 28 Lindquist & Vennum LLP agreement

Pages 29 30 Mile Road Productions

Pages 31 35 Meyer Suozzi English & Klein, P.C.

Pages 36 64 SafetyCall International, PLLP

Pages 65 67 Legal Consultant, Tricia Kingsley

Pages 68 69 United Science Corporation

Pages 70 74 Westbrook Greenhouse System

Pages 75 98 Summary of Pro Forma Financial Data

Pages 99 100 ESHS Financing Proposal Letter















































Bill To:
Empire State Health Solutions
Mr. Kyle Kingsley

Description of Services Amount
Strategic communications, public relations and public affairs services 8,500.00

Date
05/15/15

Terms

Total
Please remit payment to:

Gramercy Communications
225 River Street, 2nd Floor

Troy, NY 12180

Invoice No.

886

P.O. Number

$8,500.00













Invoice: 1505

Bill to:
Minnesota Medical
Amber Shimpa
AmberShimpa@minnmed.com

Invoice number: 1505
Invoice date: May 15, 2015
Due date: June 14, 2015
Amount due
(USD):

$0.00

PRODUCT QTY PRICE AMOUNT

Shoot & Edit
ESHS intro video. 2-3 mins

1 $1,250.00 $1,250.00

Total (USD): $1,250.00

Payments

May 15, 2015: $1,250.00

Total Paid (USD) $1,250.00

Amount Due

$0.00



Bill to:
Minnesota Medical
Amber Shimpa
AmberShimpa@minnmed.com

Invoice number: 1506
Invoice date: May 19, 2015
Due date: June 18, 2015
Amount due
(USD):

$1,200.00

PRODUCT QTY PRICE AMOUNT

Edit

ESHS Facility Video

Reedit using existing footage w/ new audio.
RUSH PROJECT

1 $1,200.00 $1,200.00

Total (USD): $1,200.00

Amount Due

$1,200.00
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CONSULTATION AGREEMENT 
 

 THIS AGREEMENT is made and entered into by and between Vireo Health, LLC, which 
is referred to as “the Company,” and Tricia Kingsley, which is referred to as “Consultant.” 

 
Consultant is engaged in the business of providing Human Resource Business 

consultation services as an independent consultant and hereby represents that it, and its agents 
and employees (if applicable), are fully qualified by previous education, training, and experience 
to provide such services. 

 
The Company and Consultant wish to enter into an independent contractor relationship 

for their mutual benefit and to set forth the terms of that relationship in writing. 
 
THEREFORE, in consideration of these representations and the following mutual 

covenants, the Company and Consultant agree to the following terms and conditions. 
 

1. Services to Be Performed.  The Company hereby engages Consultant to perform 
the following services for the Company: employee contract interpretation and negotiation, 
development and implementation of internal Human Resource policies for the Company in 
compliance with applicable local, state and federal laws. Consultant will report directly to the 
Company in connection with the performance of the duties of this agreement and shall fulfill all 
of the duties reasonably requested by the Company and agreed to by Consultant.  Consultant 
shall perform such services from a location and on a schedule of its choosing, subject to any 
deadlines set by the Company or meetings scheduled by the Company. 

 
2. Primary Control. Consultant shall have primary control over the means and 

manner of performing services under this Agreement but agrees to perform the services in a 
quality and efficient manner in accordance with the requirements of the Company.  Consultant 
understands that the Company will not provide Consultant any training for Consultant’s 
performance of services under this Agreement.  Consultant further understands that Consultant 
may provide the same or similar, or other, services to other persons or entities during the term of 
this Agreement, so long as Consultant complies with Section 11 of this Agreement.     

 
 3. Terms of Payment.  For the services Consultant provides under this Agreement, 
Consultant will be paid the flat rate of $1500 per week for the duration of this Agreement. 
Consultant shall submit weekly invoices which are payable on a bi-weekly basis. Consultant 
understands and agrees that Consultant shall be entitled to no other remuneration or benefits 
other than as set forth in this paragraph.    
 
 4. Term.  This Agreement shall begin on April 1, 2015 and shall continue until 
terminated as described in paragraph 9. 
 
  
 5. Expenses.  Except as otherwise set forth in this Agreement, the Company shall 
not be responsible or liable for any expenses that Consultant incurs in performing any services 
under this Agreement.   
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 6. Independent Contractor Status.  The Company and Consultant agree that 
Consultant is an independent contractor and not an employee.  Additionally, Consultant shall 
comply with all federal, state, and local laws, and rules and regulations that now apply or may in 
the future apply to Consultant.  Consultant understands and agrees that the Company shall not be 
responsible or liable for any obligation Consultant incurs unless the Company has specifically 
agreed to it in writing.  Consultant will be solely and entirely responsible for Consultant’s acts 
and for the acts of consultant’s employees and agents in performing services under this 
Agreement. 
 
 7. Payroll or Employment Taxes.  The Company shall not treat consultant as an 
employee for federal, state, or local tax purposes or for any other purpose.  The Company shall 
not withhold or pay payroll or employment taxes of any kind with respect to any amounts that 
Consultant is paid under this Agreement, including but not limited to, FICA, FUTA, federal and 
state personal income tax, state disability insurance tax, and state unemployment insurance 
benefits tax.  The Company will issue Consultant a Form 1099 for all payments made to 
Consultant under this Agreement.  Consultant agrees and understand that Consultant is 
personally responsible for making all filings with and payments to the Internal Revenue Service 
and state and local taxing authorities as are appropriate to Consultant’s status.  Consultant agrees 
to indemnify, defend and hold the Company harmless from any claims, losses, liabilities or 
expenses it may suffer, including reasonable attorney's fees, arising as a result of Consultant’s 
failure to pay all withholding obligations and tax liabilities associated with payments received 
from the Company hereunder. 
 

8. Workers’ Compensation, Unemployment Benefits, Other Benefits.  The Company 
has not obtained and will not obtain workers’ compensation insurance for Consultant or 
Consultant’s employees. Consultant understands that Consultant and its employees are not 
entitled to unemployment benefits or any other benefits normally afforded to an employee of the 
Company due to Consultant’s status as an independent contractor. 
 
 9. Termination.  This Agreement may be terminated effective immediately by either 
party at any time with cause.  Cause shall include, but not be limited to, material violation of this 
Agreement or any act exposing the other party to liability to others.  This Agreement may be 
terminated by either party at any time without cause with 2 weeks advance notice to the other 
party.  This Agreement may also be terminated by mutual agreement. 
  
 10. Confidential Information.  In the course of providing services under this 
Agreement, Consultant will have access to confidential or proprietary information about the 
Company and/or its clients.  Consultant agrees that Consultant shall not at any time (whether 
during or after termination of Consultant’s services for any reason), disclose to anyone any 
confidential information, or utilize such confidential information for Consultant’s own benefit, or 
for the benefit of a third party.  Confidential information shall include, but not be limited to, any 
information not generally known in the Company’s line of business or readily ascertainable by 
proper means by others, including the Company’s competitors or the general public, and includes 
trade secrets.  Confidential Information includes information about processes, products and 
services of the Company, including information relating to research, development, marketing, 
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selling to and servicing of the Company’s customers.  Confidential Information also includes, 
but is not limited to, information about the Company’s customers, customer lists, target 
customers, pricing, costing, purchasing, sales, profits, markets, product capabilities, marketing, 
business ventures, compensation, finances, methods, know-how, formulas, designs, inventions, 
processes, discoveries, equipment, machines, algorithms, computer programs, software and 
software documentation.  This paragraph 10 shall survive termination of this Agreement.   
    
 11. Indemnification.  Consultant hereby assumes the entire responsibility and liability 
for any and all damage or injury of any kind or nature to all persons, whether employees or 
otherwise, and to all property, relating to or resulting from Consultant’s performance under this 
Agreement.  Consultant releases and holds Company harmless from and against all such 
responsibility and liability.  The Company shall also be entitled to recover all expenses and fees 
(including attorneys’ fees) incurred by the Company to enforce the terms of this Agreement. 
 
 12. Non-Waiver.  The delay or failure of either party to enforce any provision of this 
Agreement shall not constitute a waiver of its right to enforce that or any other provision. 
 
 13. Severability.  In the event any part of this Agreement is found to be 
unenforceable, Company and Consultant agree that part shall be modified by the court to make it 
enforceable to the maximum extent possible.  If the part cannot be modified, that part may be 
severed and the other parts of the Agreement shall remain enforceable. 
 
 14. Governing Law.  This Agreement and all questions arising in connection with it 
shall be governed by the laws of the State of Minnesota. 
  
 15. Successors and Assigns.  The rights and obligations of Company under this 
Agreement shall inure to the benefit of the successors and assigns of Company.  The rights and 
obligations of Consultant shall not be assignable to others. 
 
 16. Entire Agreement.  Except as elsewhere provided for in this Agreement, this 
Agreement states the entire agreement of the parties, and merges all prior negotiations, 
agreements, and understandings, if any.  No modification, release, discharge, or waiver of any 
provision of this Agreement will have any force or effect unless made in writing and signed by 
both Company and Consultant. 
 

 
       CONSULTANT 
 
Date:       By        
         Tricia  Kingsley, JD   
       
 Federal Tax Contractor. I.D. No. (either 

Ident cial Security No.): 
           
 
 

03/25/15
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Attachment I – GAAP Financial Statements for ESHS and Vireo

Empire State Health Solutions, LLC provides herein our most recent financial statement dated May 12,

2015 prepared in accordance with generally accepted accounting principles (GAAP) applied on a

consistent basis and certified by our independent certified public accountant, Cutler & Co., LLC, as of June

1, 2015.

Additionally, Vireo Health, LLC, its subsidiary companies and variable interest entity, provide herein its

most recent consolidated financial statements as of May 12, 2015 and December 31, 2014 (reviewed) and

for the 12 months ended December 31, 2013 (audited), all prepared in conformity with accounting

principles generally accepted in the United States of America and reviewed by our independent certified

public accountant, Cutler & Co., LLC, as of June 1, 2015.

Please find the following documents:

Pages 1 12 Empire State Health Solutions, LLC Audited Financial Statements

Pages 13 30 Vireo Health, LLC, Subsidiary Companies and Variable Interest Entity Consolidated
Financial Statements

Pages 31 32 Empire State Health Solutions, LLC Management Letter to our independent certified
public accountant, Cutler & Co., LLC

Page 33 35 Vireo Health, LLC Management Letter to our independent certified public accountant,
Cutler & Co., LLC



EMPIRE STATE HEALTH SOLUTIONS, LLC

AUDITED FINANCIAL STATEMENTS 

FOR THE PERIOD FROM FEBRUARY 13, 2015 (DATE OF INCEPTION)
TO MAY 12, 2015
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Medical Cannabis Primer for Healthcare Providers
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Table 1. Approximate Number of Cultivation/Manufacturing Employees
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Analytic Laboratory Team
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Extraction, Separation, Formulation, Packaging Team
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Policy Team
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Security and Transportation Team
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Legal/Compliance Team

New York Law Journal 

New York Law Journal 

Cannabis

Enterprise
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Empire State Health Solutions Organizational Chart:
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The ESHS Staffing Timeline:
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Employee Working Standards, Partners with Labor
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Local Educational Partnerships
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General Approach
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Periodic Performance Reviews
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Employee Age and Moral Character Verification
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Cultivation
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Medical 

Cannabis Primer for HealthCare Professionals, 1st edition
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The Medical Cannabis Primer for 

Healthcare Professionals

The Vireo Health LLC Scientific Advisory Board
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The National Vireo Health LLC Medical Advisory Board
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CREDENTIALS 
 

o Current medical licensure in Minnesota, California, and Wisconsin 
 

o Current board certification in Emergency Medicine 
 

o AHIMA Clinical Documentation Improvement Practitioner 
 

o AMIA Clinical Informatics Course Certificate 
 

o Medical Doctorate, cum laude, University of Missouri-Columbia 
 

o Bachelor of Arts, Biochemistry and Molecular Biology cum laude, Washington University-St. Louis 
 

PUBLICATIONS 
 

Laura Bultman MD and Kyle Kingsley MD.  Cannabis Primer for Healthcare Professionals.   Kindle 
eBook; 1st Edition (September, 2014) 

Kyle Kingsley MD, Aaron Thompson, Emily O'Brien, Laura Bultman MD (Editor), Jaime Loso (Editor). 
The Ultimate Medical Scribe Handbook:  Emergency Department Edition.   Kindle eBook; 3rd 
Edition (February 15, 2013) 

Ho , JD, Dawes, DM, Bultman, LL, Moscati, R, Skinner, L, Bahr, J, Reardon, R, Johnson, M, and 
Miner, J. 2007. Acad Emerg Med. 2007 May ;14 (5 Suppl 1):S63 17463939 Physiologic 
effects of prolonged conducted electrical weapon discharge on acidotic adults 

Moscati, R, Ho, JD, Dawes, DM, Miner, J, Reardon, R, Heegaard WG, Johnson, M, and Bultman, LL. 
2007.  Physiologic effects of prolonged conducted electrical weapon discharge on intoxicated 
adults.  Acad Emerg Med. 2007 May;14 (5 Suppl 1):S63-4 17463938 

Ho, JD, Dawes DM, Bultman LL, Thacker JL, Skinner LD, Bahr JM, Johnson MA, and Miner JR.  2007. 
Respiratory Effect of Prolonged Electrical Weapon Application on Human Volunteers. 
Academic Emergency Medicine 10.1197/j.aem.2006.11.016 

Ho, JD, Miner, JR, Lakireddy DR, Bultman LL, and Heegaard WG.  2006.  Cardiovascular and 
Physiologic Effects of Conducted Electrical Weapon Discharge in Resting Adults.  Academic 
Emergency Medicine 13:589-595 

Bultman, L, Mahoney B, and Fringer RC. Effectiveness of prehospital continuous positive airway pressure in 
treating adult respiratory distress.  Abstract presented at 2005 ACEP conference. 

Bultman, L and Hick, J.  Does START Triage Correspond to ED acuity?  Abstract presentation 2005 
SAEM Conference 

Bultman, L, Ho, JD, and Page, D.  Buckle up!  EMS Seat Belt Use and Undesignated Patients:  Where 
do they go and why?  Abstract  presentations 2005 NAEMSP 

Ho, J.D., Lindquist, M., Bultman, L., and Torstenson, C.  2003.  Apathy is not welcome here 
(editorial).  Prehospital Emergency Care 7:414-6. 

Khalkhali-Ellis, Z., E.A. Seftor, D.R.C. Nieva, R.E.B. Seftor, H.A.M. Samaha, L. Bultman, J.E. 
DeLarco, A. Ince, T.L. Moore, and M.J.C. Hendrix.  1997.  Induction of invasive and 
degradative phenotype in normal synovial fibroblasts exposed to synovial fluid from patients 
with juvenile rheumatoid arthritis:  role of mononuclear cell population.  J. Rheumatol. 
24:2451-60 

Kirschmann, D.A., E.A. Seftor, D.R.C. Nieva, L.L. Bultman, R.F. Ashman and M.J.C. Hendrix.  1997. 
Induction of synovial fibroblast-mediated cartilage invasion by synovial T cell culture 

  supernat ants.  J. Allergy Cl in. Immun. 99:A779   
 
 
 

References on Request 



              

Cory Carter – Head Horticulturalist, Vireo Health LLC 
 

Cory Carter is the head cultivator for Vireo Health LLC and currently directs the medical cannabis 
production greenhouse for Minnesota Medical Solutions.  He received his B.S. in Biology from 
the University of Minnesota and continued forward with his Masters degree in Horticulture. 

 

 
 
 
 

Mr. Carter has consulted numerous legal medical growing ventures in the Southern California 
area focusing mainly in the Sacramento area.  His experience in all aspects of producing medical 
cannabis products is augmented by a great understanding in all types of production systems. 
Mr. Carter is well versed in soil and soilless production as well as Nutrient Film, Drip, Deep 
Water, Aeroponics  and  traditional  Ebb  and  Flow  hydroponic  models.  Mr.  Carter  has 
brought  this  substantial expertise to bear in the current hydroponic and soil 
systems   used   in   the pharmaceutical cannabis production facility in Minnesota. 









Matt Denten 

 
EDUCATION
University of Arizona, Tucson, AZ  December 2012 

B.S., Plant Science emphasis in Controlled Environment Agriculture 
Relevant courses: Biochemistry I & II, Plant Pathology, Genetics, Soils, Plant Physiology 

 
Illinois Institute of Technology, Chicago, IL 

Continuing Education 
Relevant courses: Science of Climate Change, Organic Chemistry, Intro C++ Programming. 

 
University of Iowa, Iowa City, IA - May 2009 

B.A ., Interdepartmental Studies with Business Emphasis 
Winter Session Abroad, Tamil Nadu, India   - December 2008 
Relevant courses: Environmental Impact Analysis, Sustaining Mountain Ecosystems, Sustainable 
Systems, Intro Management, Operations Management, Accounting I & II, Economics I & II, 
Statistics for Business, Statistics for Inference, Biostatistics 

 

University of Arizona, Controlled Environment Agriculture Center (CEAC) 
1951 E. Roger Rd., Tucson, AZ 85719 

Undergraduate Research Assistant at Greenfund Research Greenhouse, 06/2012  12/2012 
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JAMIE DORMAN

 
 
 

EDUCATION:
 
 

 
 
 

WORK EXPERIENCE:
Redacted pursuant to N.Y. Public Officers Law, Art. 6











May2003 Miami University Oxford, OH
 Bachelor of Arts in Organizational Communications

November 2004 Sales Performance International- Solution Selling Westminster, CO
 Certification of completed sales workshop resulting in the knowledge of a consultative sales methodology supported lry a proven process-

oriented  sales  trainingprogmm



Organization Name 
Marijuana Industry Group 
Council for Responsible Cannabis Regulation 

Office/Position  Held 
Chairwoman 
Board Member 

Location Status 
Denver, CO Current 
Denver, CO Current 

Women Grow 
National Cannabis Industry Association 
Cannabis Business Alliance 

Founding Board Member Denver, CO Current 
Sustaining Member     National     Current Board 
Member                 Denver, CO   Past 





Certification of Tropical Greenhouse Production, completed February, 2013
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Doug brings his broad background in engineering, science, and leadership to Vireo Health’s diverse team 
of experts with over 18 years of experience in the super computer, food, health care, medical device,  
and pharmaceutical industries. He is passionate about empowering the ability of science, nature, and 
human will to unlock collaborative solutions that restore health and alleviate pain. Doug holds a  
master’s degree in Engineering Management, bachelor’s degree in Chemical Engineering, and   
associate’s degree in Electronics. He has been awarded several patents and trade secrets throughout   
his career while enjoying developing highly effective manufacturing solutions to support the 
commercialization of many new products. 

 
As a part of Vireo Health, Doug is directly responsible for providing engineering direction and leadership 
to all engineering related activities. He has direct responsibility for management of internal engineering 
resources, external professional resources, and business partnerships as a part of the execution of new 
product development, equipment procurement, facility modifications/upgrades, and expansion  
projects. Doug provides leadership direction in investigating and implementing new strategies, 
processes, and business initiatives such as; quality, compliance, continuous improvement, and 
operational excellence to ensure sustainable long-range business objectives. 

 
Away from work Doug enjoys nature, wildlife, photography, old trucks, but most importantly family. 



Dr. Renata Mazzei has been the at of since

Renata has been employed as a at since

Renata prides herself as being a compassionate physician always willing to spend the necessary

time and effort with a patient to ensure they are aware of their condition and treatment options.

Dr. Mazzei received a BA in Biology from the State University of New York at Buffalo. She received her

Medical Degree from the University of Santo Tomas, Phillipines in 1998. Renata completed her Medical

Residency at the Ellis Hospital Family Practice Program (formerly St. Clare’s Family Practice) in 2003.

Renata maintains her strong connection to the Ellis Residency Program as a preceptor for the Ellis

Hospital Family Practice Residency Program. Renata has a varied background in research working with

the University of Santo Tomas, the Department of Biology at SUNY Buffalo, the Children’s Hospital of

Buffalo and the General & Vascular Surgical Practice at St. Francis Hospital. Renata has also worked with

the Dutchess County Department of Health in the community outreach clinic and with Doctors of the

World and Medical Missions Incorporated.

Dr. Mazzei was born and raised o After spending her collegiate years in western

New York and attending medical school overseas she settled in the Capital Region in 2009 where she still

resides with her and their









President, New York State Outdoor Guides Association
Board of Directors, New York State Outdoor Guides Association
Member – Galway Volunteer Ambulance Corps
Member - West Charlton Volunteer Fire Department







Joshua R. O Ne ill
Chie f Busine ss De ve lopme nt Office r 

Vire o He alth
Email: jos hone ill@vire ohe alth

Profe s s ional Achie ve me nts :
 

 Cushman & Wakefield Leadership Council  2013 
 Offshore Club for top performers  2011 
 New Business Award for top producer  2009 
 Internal Customer Service Award  2008 
 Value Added Leadership recipient  2007 
 Champion of Excellence recipient  2007 
 Leader of the Year  2005 
 Rising Star Award  2004 
 Eagle Award recipient for top sales production  2003 

 

 
Education: 

 
University of Minnesota, Minneapolis, MN, Carlson School of Management 
Degree: Master of Business Administration (MBA) 

 
University of St. Thomas, St. Paul, MN 
Degree: Bachelor of Arts (BA) 
Major: Business Administration - Marketing Management 
Minor: Sociology, concentration in Ethnic Studies 

 
University College London, England and University College Cork, Ireland 
Strategic Management and British Cultural Studies 

 
Harvard Business School, Cambridge, MA 
Executive Education  Real Estate Management and Global Economics 

 

 
Profe s s ional Lice ns e s and De s ignations :

 
Licensed Real Estate Broker in the State of Minnesota 
Master of Corporate Real Estate (MCR) designee 
Graduate of the Real Estate Institute (GRI) 

 
Activitie s and Community Involve me nt:

 
 Advisory board member St. Paul Neighborhood Network (SPNN) 
 Volunteer business advisor to Living Waters Network (Pune, India) 
 Former board member of University of Minnesota YMCA 
 Group leader and volunteer for Boys & Girls Clubs of the Twin Cities 



 

15900 Flying Cloud Drive  Eden Prairie, Minnesota  Established 1894 
 
 
 

Peterson Farms was established in the early 1890s when Sever Peterson I settled along the 
Minnesota River in Eden Prairie, Minnesota. The homestead and “home farm” still sit in the same 
location today. The Peterson family has also grown its operation and is now a part of communities 
in the western metropolitan area including: Chaska, Chanhassen, Carver, Shakopee, Dahlgren 
Township, San Francisco Township, Mayer, and Henderson. While still involved, Sever Peterson 
III and his  Sharon, have be he transition of the business operation to the next 
generation, which includes their Aaron Peterson, Mitch Michaelson, and 

 Nicola Peterson. The three of them make a solid and diverse management team. 
 

Aaron is the generation of Petersons to own and operate the family farm. He began 
working alongside hi  at the age of and continues to do so today. Aaron graduated 
from St. John’s University in 2005 with a degree in political science. While always an integral part 
of the business, Aaron committed himself fully to the operation upon graduation. 

 
Aaron Peterson and Mitch Michaelson met in the  Their friendship strengthened in high 
school and while attending St. John’s University. In a wonderful turn of events, they became 

hen Mitch married Aaron’s  in Mitch is also from Eden 
Prairie and graduated from St. John’s  a business degree. He had worked 
on the farm throughout high school and college, but began full time after graduation. Working 
alongside both Aaron and Sever over the last ten years, Mitch has learned the aspects of 
production agriculture and the importance of being a steward of the land. 

 
In addition to Aaron and Mitch, Aaron’s Nicola, also works full time on the farm. She 
manages many aspects of the business, most specifically the accounting. Nicola graduated magna 
cum laude from the College of Saint Benedict in 2005 with All College Honors and Departmental 
Distinction in political science. Nicola also worked on the farm throughout high school and 
college, and like Mitch, committed full time upon graduation. She and Aaron were  in 

nd have
 

The Peterson family has diversified in order to ensure the family farm business continues well 
into the future. They own and operate Sever’s Farm Market which encompasses 17 roadside 
retail markets where fresh produce is sold, primarily sweet corn which they have come to be 
known for over the years. They also own and operate Sever’s Corn Maze and Fall Festival in 
Shakopee, Minnesota where they have enjoyed welcoming hundreds of thousands of people 
during the 18 years of operation. Due to urban sprawl, they have had experience and 
opportunities in real estate which have led to further business expansion and investment. 

 
Aaron and Mitch have a true passion for growing. As a team, they currently farm 1,200 acres of 
corn and soybeans. They also grow 100 acres of sweet corn with 17 different varieties. This sweet 
corn is picked daily for the retail market locations. For many years, Aaron and Mitch had grown 
over an acre of tomatoes, cucumbers, and peppers in high tunnel greenhouses. Unfortunately, 
in  2010  this  production  stopped  when  the  farm  was  unable  to  be  produced  on  due  to 



neighborhood expansion. They have also increased the family’s pumpkin production from 10 
acres to over 50 acres, which include over 28 varieties of pumpkins, squash, and gourds. In order 
to ensure the highest quality of our finished product both in production and distribution, they 
became certified in Good Agriculture Practices, also known as GAP, through the United States 
Department of Agriculture. This program focuses on sustainability, traceability, and ethical 
practices in agriculture. This is truly a “farm to table” experience as this stringent process begins 
when the seed is planted until the final product reaches the consumer. 

 
In addition, they own 9,200 acres in Tocantins, Brazil which primarily produces soybeans and is 
leased currently. Aaron even took a year off of college in order to spend time in Brazil with Sever 
to immerse himself in the business culture, learn the language, and build relationships they 
believe will last a lifetime. Aaron, Mitch, and Sever take multiple business trips there each year 
to ensure the success of the planting and harvest of the farm. 

 
Aaron and Mitch are continually looking to new technology and innovation to increase 
production, efficiency, and quality. They regularly invest in new equipment and farming 
techniques. Our hard work, diversification, and improvement have made the family business a 
success and provided confidence as both farmers and entrepreneurs. As the next generation, 
they look for new opportunities and experiences that will ensure the family business will continue 
for many more generations. 



Charles D. Schmitt

 
 
 

Qualifications Summary
Twenty-seven years of increasingly responsible, experience in commercial horticulture and 
education.  Have worked wholesale crop production, retail sales, research and new crop 
development, community college and extension education. Experienced in education, crop 
production, nursery management, personnel management, research and technical services. 

 
 
 

Employment
 
Senior Resource Educator Schenectady County Community College
March 2013–present Non-credit course 

Schenectady,, New York
Currently teaching a 15 hour continuing education non-credit course entitled Learn to landscape 
your Yard for consumers consisting of a series of lectures and a field trip. This course will cover 
soils, plant identification, turfgrass, landscape design, composting, organic vegetable gardening 
and conclude with a field trip to s Garden at Union College. Students will leave the 
class with an architectural plan for their individual home. 

 
 
 
Senior Resource Educator Schenectady County Community College
March 2012–May 2012 Non-credit course 

Schenectady, New York
 
Taught a 15 hour continuing education course non-credit course entitled Introduction to 
Gardening for consumers consisting of a series of lectures and a concluding with a field trip. 
This course covered soil basics, plant identification, turfgrass, landscape design, and a field trip 

 
 
 
Senior Resource Educator Cornell Cooperative Extension Albany County 
October 2011 – Present Capital Area Ag & Horticulture Program

Voorheesville, New York
 
Providing leadership in planning, implementing and evaluating commercial landscape 
horticulture programming in Albany, Columbia Greene, Schenectady, and Washington counties. 
Communicate written reports on work plan and accomplishments to appropriate county officials 
and develop and maintain an effective working relationship with Cornell faculty and local 
agriculture groups. Serve as a resource for other training program leaders. Represent Cornell 
Cooperative Extension on specialized community issues and committees. Plan, implement and 
teach Pesticide Certification and Recertification Programs, Landscape Architect Programs; and 



provide programming opportunities for NYS Christmas tree growers and turfgrass managers. In 
cooperation with the NYSDEC, provide programing for organic landscape and turf professions 
through their Organic Yards BeGreen New York program and work with the New York State 
Nursery and Landscape Association to provide Certified Nursery and Landscape Trainings 
(CNLP) and various other opportunities. Serve on the Board of Directors for the New York 
State Nursery and Landscape Association as well as the statewide chairman for the CNLP 
program.  Edit and write for the Capital District Growing Trends newsletter as well as 4 other 
industry publications on a monthly or quarterly basis. Assist with new and on-going master 
gardener trainings in ten counties and serve as a resource for the consumer horticulture program. 
Serve on the board of Directors for the National Association of County Agriculture Agents as 
well as the chairman of the Awards and Recognition committee. 

 
 
 
Senior Resource Educator Cornell Cooperative Extension Albany County 
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Foreword
Background and Purpose 

The book is intended as a brief guide to help health care providers understand the use of cannabis 

as medicine for patients with qualifying conditions.  This volume is by no means comprehensive, 

but the goal is to give you the knowledge needed to assist your patients to find the best relief of 

their symptoms.  It is apparent that a concise reference is needed by providers who need to 

provide sound advice to their patients, but have no experience to date with cannabis as medicine.  

In particular, we will focus on the research and evidence that exists for certain symptoms and 

conditions traditionally treated with cannabis derivatives and also the potential risks in the use of 

cannabis.   

While politics and policy are mentioned this book, the focus is on providing simply the necessary 

medical knowledge to effectively use cannabis derivatives in the clinical setting.  There is 

substantial evidence for the efficacy of cannabis in several conditions, but the presentation of 

that evidence is often colored by bias regarding cannabis in a political light.

From the Authors 

Research on the subject of cannabis-based medicines both from the bench science and clinical 

therapeutic perspectives is compelling that this controversial field has tremendous value and an

exciting future, and that medical science will continue striving toward defining it.  

Like the authors, readers had no education about the endocannabinoid system or its manipulation 

in medical school, and likely had little education about pharmacognosy, the study of plants as 

medicine.  With the development of medical cannabis programs in many states, it can be difficult 

to reconcile these new programs with long-held beliefs regarding avoidance of addictive drugs 

and the dangers of smoking.   

How then do we approach these developments in cannabis medicine?  Where can we find 

reliable information, untainted by political and other bias?  Before recommending cannabis-

based medicines to a patient, how is a provider to know the risks and benefits?  Other clinicians 

have also likely found that it is difficult to separate the propaganda from the stigma from the 

science, and the information provided here is intended to bridge these informational gaps. 
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This book is certainly not intended to be static or all-inclusive, but aims to provide clinicians 

with the core knowledge necessary to discuss cannabis with patients and colleagues intelligently.  

Conducting a search for up-to-date, relevant medical works reveals that books written in the last 

five years are sparse, and are not often directed to a medical audience.  This work represents a 

compilation of information from medical reference sources, bench science research, popular 

information and position statements, presented with the viewpoint of medical cannabis clinical 

professional. 
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Brief Medicinal Cannabis Lexicon
Budtender:  the individual working the counter at medical marijuana dispensaries, who is 

employed to offer suggestions and advice to customers 

Butane:  as it applies to cannabis products, butane can be used to extract cannabinoids, terpenes 

and other lipophilic products from the whole cannabis plant. The residual butane solvent 

is then removed before consumption, resulting in an oily, sticky concentrate. 

Cannabidiol (CBD):  the second most well studied of the cannabinoids; it does not have 

psychotropic effects and has shown useful for a variety of inflammatory and neurologic 

disorders.  As a constituent of cannabis species, it is most abundant in hemp varieties, but 

less common in cannabis strains that have been cultivated for higher THC and 

psychoactivity. 

Cannabinoid:  a family of terpenophenolic compounds unique to the cannabis plant.  They can be 

further specified to be synthetic or of plant origin (phytocannabinoid).  Mammals possess 

an endogenous system of ligands and receptors, termed the endocannabinoid system, 

upon which exogenous cannabinoids have a variety of effects.  The naturally occurring or 

“raw” form of these cannabinoids exists with a carboxylic acid chain, which is most often 

removed with the application of heat to convert the raw form to the active form. 

Charlotte’s Web:  a high-CBD variety of cannabis, developed in Colorado by the Stanley 

brothers, named for Charlotte Figi.  Charlotte’s struggle with intractable epilepsy was 

publicized on CNN by Dr. Sanjay Gupta, and started a widespread movement to expand 

patient access to CBD-only treatments. 

Decarboxylation:  in reference to cannabis, this refers to the process required to convert the 

natural acidic form of cannabinoids to a physiologically active form by removing the 

carboxylic acid side chain. This does occur naturally with time, however the application 

of heat will greatly speed this process, and thus the most common routes of cannabis 

ingestion involve heat such as vaporizing, combustion or cooking. 
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Dispensary: a facility specializing in the distribution of either medicinal or recreational cannabis 

products. Unlike a pharmacy, they do not process true prescriptions for medical 

marijuana, but rather receive a medical recommendation for cannabis products in general.  

Personnel within the dispensary then make recommendations regarding the type of 

cannabis strain and delivery form, dose, and route of administration based on the needs of 

the patient.   

Edibles:  term for cannabis-containing products that are cooked or baked into more ordinarily 

edible forms, such as cookies or brownies.  

Endocannabinoid:  term for the widespread endogenous system of fatty-acid derived 

neuromodulators that affect intracellular signaling mainly in the nervous and immune 

systems.  Receptors and intracellular proteins involved in natural endocannabinoid 

signaling are also sensitive to exogenous cannabinoids, which is the mechanism by which 

cannabis exerts its effects.  Anandamide or N-arachidonoylethanolamine (AEA) and 2-

arachidonoylglycerol (2-AG) are the two best known endocannabinoids, others include 2-

arachidonylglyceryl ether (noladin ether), O-arachidonoyl-ethanolamine (virodhamine), 

and N-arachidonoyl-dopamine (NADA).

Ganja:  Sanskrit for cannabis  

Hash: traditionally this referred to a product made by collecting the resin glands of the cannabis 

plant, which have a concentrated amount of cannabinoids, and was more common 

practice in countries outside of the United States. 

Hemp:  term for Cannabis sativa varietals that lack THC, but retain other cannabinoids and can 

be grown for agricultural and medical use 

Hybrid: as the term suggests, this refers to blending strains possessing different genetic 

characteristics into the final cannabis product in order to achieve desired effects 

Indica:  along with sativa, one of the main varieties of the Cannabaceae species.  More often 

from a tropical source, the variety of compounds found within Indica is reported to have 

mental effects that are more relaxing and sedating.   



9 
 

Marij/huana (vs. cannabis):  initially a pejorative term for cannabis derived from Mexican slang, 

now more commonly used to refer to dried cannabis buds, leaves and associated plant 

products, as well as in the conjoined term “Medical Marijuana.”

Medicated:  often used in lieu of the term “high” or “stoned”

NIDA:  National Institute on Drug Abuse, the federal agency that currently mediates provision of 

cannabis to FDA-approved research studies that address drug abuse 

NORML:  National Organization for the Reform of Marijuana Laws.  Formed in 1970 

contemporaneously with the passage of the Controlled Substances Act (CSA), they are a 

non-profit organization missioned to legalize the responsible use of marijuana by adults, 

and to serve as an advocate for consumers to asure they have access to high quality 

marijuana that is safe, convenient, and affordable. 

Phoenix Tears:  a cannabis extract oil developed by Rick Simpson, using plants he originally 

grew in his own yard.  The method for extraction is posted on his website. 

Sativa:  one of the main varieties of the Cannabaceae species originating primarily from 

equatorial areas of the world.  The mental effects derived from this varietal are reported 

to be more uplifting and creativity-inducing. 

Sinsemilla:  “without seed”, refers to the asexual cloning of plants, such that fertilization is 

unnecessary and a cultivar can be limited to specific female strains  

Terpene:  a wide variety of aromatic compounds found within cannabis and other vascular 

plants.  These chemicals imparts the characteristic smell and flavor to cannabis, and the 

wide variety gives rise to an assortment of cannabis products designed to suit the user’s 

taste inclinations. Apart from personal preferences, terpenes have demonstrated benefits 

for medicinal and aromatherapy purposes.   

THC:  abbreviation for (-)-trans- 9-tetrahydrocannabinol, the primary cannabinoid found in the 

cannabis plant and the most studied. 

Tincture: an extract of oils, typically suspended in alcohol or glycerol. By using a dropper, 

measured amounts may be administered under the tongue or added to other products. 
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Vaporizing/Vaping:  as an alternative to smoking, cannabis and related products may be gently 

heated to their boiling points producing a vapor, however, combustion does not occur.  

Multiple commercial products are available, similar to electronic cigarettes, with prefilled 

cartridges or chambers for plant material.  
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Introduction
What is Cannabis? 
Cannabis species are ancient plants indigenous to south or central Asia and is likely one of the 

first plants cultivated by man.  Hemp fibers, used nearly worldwide for rope, textiles and paper 

were likely a major reason for the spread of the plant through multiple continents, as well as the 

nutrient value of hemp seeds.  The cannabis resin produced by the flowering plant trichomes, 

which includes concentrated psychoactive substances most notably in the female plant, is likely 

the best-known, most controversial component used in more recent times.   

Cannabaceae is genus with three separate species or varieties.  Cannabis ruderalis is a small 

atypical variety, mainly localized to Eastern Europe and Russia, with limited medicinal uses.  

Cannabis sativa and Cannabis indica are the two variants of clinical consequence.   The main 

differences between these two species are appearance and growth characteristics.  The Cannabis

sativa and indica plant varietals can both contain a mixture of psychoactive and non-

psychoactive substances, but most modern strains have been bred to maximize the percentage of 

the psychoactive substance  known as THC, (-)-trans- 9-tetrahydrocannabinol.  However, not all 

breeders seek to maximize the THC-induced psychoactivity.  In the United States, Great Britain 

and Israel, firms have developed low-THC, high-cannabidiol strains as well (Tikun Olam 2014).

The dried female flowers of the cannabis plant, commonly called simply flowers or buds, can 

contain up to 30% THC by weight.  The term “hemp” generally refers to cannabis strains that are

very low in THC, but it is also the general name for the plant fiber itself.  On a federal level, 

hemp cannot be legally cultivated in the United States after WWII, but a number of states allow 

for hemp pilot studies, and eight states passed laws aimed to promote hemp agriculture.  In parts 

of the European Union, products must contain < 0.3% dry weight or 5-10ppm THC to be 

considered hemp, and American states have adopted a similar standard.  Although hemp does not 

possess the psychoactive THC, it is higher in a cannabinoid called cannabidiol (CBD).   Large 

volumes of hemp seeds can be pressed to make hemp oil, which has nutritious omega fatty acids.  

Compressed cannabis resin is referred to as “hash” or “hashish”, and is generally higher in THC 

content than commonly available dried marijuana bud/leaf mixtures. Traditionally the hash 

preparation method was from the Middle East and India, using Indica varieties that produced 
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higher amounts of resin, but modern hash products in the United States differ due to plant strain 

and environmental dissimilarity. 

Cannabis Sativa is characterized classically by longer stalks and plants with leaves that are long 

and thin.  Because of the long tall stalks, sativa hemp varieties are useful for fiber and are grown 

for this purpose in other industrialized nations.  Many sativa varieties require more time to 

flower because they evolved in warm equatorial regions.  Like indica, sativa varieties can contain 

a wide spectrum of THC to cannabidiol (CBD) ratios, and a variety of associated compounds as 

well.  Common belief is that the mental effects derived from cannabis sativa use are more 

euphoric and uplifting. 

Cannabis Indica is characterized by shorter, stalkier plants, with wider leaves and a shorter time 

to flowering.  Native to the Middle East and Asia, this variety is the traditional source of hash 

and has a stronger deeper odor.  The reported subjective effects of using indica varieties have 

been described as more sedative or fatigue-inducing. 

Currently many producers categorize cannabis products based upon the strains involved: 

1) Indica 

2) Predominately Indica 

3) Hybrid 

4) Predominately Sativa 

5) Sativa  

It is likely that in the future a number of additional qualifiers will be applied to the 

characterization of cannabis products as the constituents outlined in the following chapter are 

further defined and isolated. 
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Figure 1a-c:  Female flowers with magnification of crystalline resin 
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Figure 2:  Cannabis indica 

Figure 3:  Cannabis sativa
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Cannabis Constituents 
The cannabis plant as a whole contains hundreds of distinct compounds, which fall into chemical 

classes that have medically important distinctions. The most prominent and well-known 

terpenophenolic compounds unique to cannabis are referred to as cannabinoids or 

phytocannabinoids to indicate their plant origin, including tetrahydrocannabinol (THC), 

cannabigerol (CBG), cannabinol (CBN), cannabichromene (CBC), and cannabidiol (CBD).    

To date the compounds that have been the best studied and represent the most medically 

important cannabinoids are THC and CBD.  Each cannabis cultivar has its own unique chemical 

profile which can be manipulated through selective breeding and/or asexual clonal reproduction 

of desirable strains, called sinsemilla.  Many current crops are hybridized sativa/indica strains 

with a wide spectrum of chemical components.  Both genetic character and environment play a 

role in the composition of cannabinoids and the yield obtained from each harvest.   

In the past, the psychoactivity of THC was the most sought-after component and genetic lineages 

high in CBD became increasingly rare until entities internationally began cultivating higher-

CBD varieties.  Contrary to the oversimplified opinion that cannabis is simply a vehicle for THC 

delivery, the effects of cannabinoids go far beyond THC into groundbreaking areas of molecular 

biology and epigenetics.  Today, hundreds of strains of cannabis have been developed to 

genetically dispose the plant to produce particular quantities and ratios of the desired 

constituents.  The strains may have casual names, such as diesel, AC/DC, kush and haze, but 

these cannabis varieties arose purposefully and systematically.  

Cannabis constituent descriptions are outlined individually below, but their medical use is most 

often a blend, with a ratio of CBD: THC best suited to a patient’s specific need.  

9-tetrahydrocannabinol (THC) 

Identified and synthesized decades ago, 9-tetrahydrocannabinol, better-known as THC, is the 

most psychoactive of the phytocannabinoids and most likely the best-studied and commonly 

familiar.  As the chemical responsible for the majority of the psychoactivity of the cannabis 

plant, it causes most of the controversy as well.  In addition to its notorious mental effects, THC

has multiple other medical properties through its augmentation of the endocannabinoid system 

discussed in a later chapter, including tempering of pain and nausea perception. 
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Table 1:  THC structure  
THC 2-D structure THC 3-D representation

At the federally-endorsed University of Mississippi, the Potency Monitoring Project (UMPMC) 

analyzes samples of confiscated marijuana, “ditch weed”, and hash for cannabinoid content.  

Samples of confiscated cannabis in the United States have revealed that the THC content had 

risen from 1-2% in 1980 to over 12% in 2012, with some samples surpassing 30% (Mehmedic 

2010), (M. ElSohly 2014).  In 2014, samples of marijuana seized in Switzerland reached a 

similar average of 11.5% THC (Ambach 2014).  These trends give credence to the widely held 

belief that marijuana is “stronger” now than it was in the past, assuming that confiscated samples 

are representative.  Given the wide range of THC in illicit samples, it could be difficult for users 

to predict the mental effects of use. 
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medicine to patients and families even in states where cannabis is generally prohibited.  CBD is 

available in CBD-rich oils, edibles, topicals, tinctures, and oral capsules. 

Other cannabinoids 

Cannabinol (CBN) is a breakdown product of THC, so is often found in cannabis products aged 

by time, heat and/or light.  It shares some of the psychoactivity of THC, but has greater affinity 

for CB2 receptors, so has more effects upon the immune system.  It does have some 

psychoactive effects, but at approximately 10% the activity of THC.  Other effects are similar to 

its parent compound, including reduction in spasms, insomnia, and pain related to inflammation. 

Interest in other minor cannabinoids has grown as well, although they typically only comprise 

<1% of cannabis by weight.  Cannabigerol (CBG), as its name implies, is a precursor molecule 

for other cannabinoids, and has shown success as an anti-inflammatory (Ruhaak 2011) and 

antimicrobial (M. a. ElSohly 2005).  In limited studies, the minor constituent cannabichromene 

(CBC) has shown anti-inflammatory properties as well, which appear non-receptor related, and 

can act synergistically with THC in mice (DeLong 2010). 

Analogues of the more common cannabinoids with a propyl side chain are also found in 

cannabis, including CBDV (cannabidivarin) and THCV (tetrahydrocannabivarin).  These 

compounds have similar properties to their more well-known siblings.  Like CBD, 

cannabidivarin has antiepileptic properties and can desensitize TRPV1 channels, which makes it 

a potential mediator of general neuronal hyperactivity (Iannotti 2014).  

THCV is of special interest because it exhibits some concentration-dependent and competitive 

antagonist action at CB1 and agonist action at CB2, and may act as an appetite suppressant in 

mice (Riedel 2009) with promising research underway for treatment of insulin-resistance.  It 

does have psychoactivity due to activity at CB1, but has been described as milder and clearer, 

and does not cause hyperexcitabiltiy in animal models (J. e. McPartland 2014).  Until human 

studies are undertaken, its full potential is unclear. 
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Raw forms 

The naturally-occurring, sometimes called “raw” form of THC and other cannabinoids has a

carboxylic acid side chain, so are often denoted as THCA, CBDA, etc.  Decarboxylation into the 

phenolic form is required for psychotropic effects, and can occur both slowly with time, or more 

quickly with application of heat.  The percentage of acid versus phenolic forms varies highly 

based on the climate in which the plant is grown.  Approximately five minutes at 180-200°C is 

sufficient for decarboxylation, but higher heat produced during cigarette smoking achieves 

decarboxylation in much less time (F. Grotenhermen, Clinical Pharmakinetics of Cannabinoids 

2006).  The higher temperatures achieved with combustion and sometimes with manufacture will 

inactivate the majority of naturally-occurring volatile terpenes. 

Terpenes 

There is also another important class called the terpenes, aromatic compounds that impart flavor 

and the characteristic odor, but have less well-defined medical purposes (Clarke 2007).  It has 

been suggested that the terpene constituents contribute to a number of effects experienced by 

intake of whole cannabis herb as opposed to isolated THC (J. a. McPartland 2001), which is 

often termed the “entourage effect.”  Like cannabinoids, terpenes are lipophilic, and many can 

cross the blood brain barrier, so it is quite feasible that they work in conjunction with other 

cannabinoids in the central nervous system.  Many terpenes are not unique to cannabis, and can 

be found in other herbs such as citrus plants, rosemary, lavender, lemongrass and hops, and are 

known to have a variety of benefits including control of carcinogenesis, inflammation and 

microbial growth.  In the study of aromatherapy, even small amounts of inhaled aromatics such 

as the terpenes can affect mood. 

As an example, the terpene beta-caryophyllene is found in black pepper, basil, oregano, 

cinnamon, rosemary, hops, and cloves.  In mice, it has been shown to be an agonist of the CB2 

receptor, but its medicinal properties as a dietary cannabinoid are not fully explored (Gertsch, 

Beta-caryoophyllene is a dietary cannabinoid 2008).

Terpenes likely contribute to the entourage effect by providing balance to psychotropic effects.  

In ancient times, terpene-rich foods such as lemons, pine nuts and black pepper were used to 

counteract unpleasant effects of cannabis, and now with the knowledge of terpene mechanisms, 

these ancient practices gained merit (E. Russo 2011).  
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Flavonoids 

Additionally, flavonoids present in other commercialized herbal preparations are also present in 

cannabis.   A flavonoid called apigenin, better-known in chamomile, exerts anxiolytic properties 

by binding to central GABA receptors.  The popularized flavonoid quercetin as well as a number 

of the known cannabinoids acts as potent antioxidant, and together they mediate a number of 

downstream benefits such as scavenging free radicals and inhibiting inflammation. 

Apart from THC and CBD, a number of the associated phytochemicals within cannabis possess 

the ability to inhibit the cytochrome P450 system of the liver.  In modern medicine, this must be 

taken into effect because of the metabolism of other exogenous prescription medications.  

However, the P450 system is also responsible for metabolism of carcinogen precursors to active 

metabolites, so inhibition of this system can lead to chemo-protection in nature.  A well-studied 

example is the oxidation of the aflatoxin found in Aspergillus species into hepatotoxic 

metabolites.

Holistic Approach 

While the cannabis plant can be broken down into several of its 

individual constituents, it would not be correct to describe the herb 

simply as a list of ingredients.  At this time, it is likely that the “active 

ingredients” of a particular strain will be listed as THC and CBD 

percentages, but over time additional constituents may likely be 

quantified as well.  However, it will not be possible in the near future to completely quantify the 

hundreds of compounds and their interactions, so the exact properties of the whole herb must be 

revealed over time. 

In some aspects, the descriptions of cannabis varieties are reminiscent of the experience of wine 

consumption and the subjective experiential terms used by sommeliers.  While the active 

ingredient, ethyl alcohol, is listed and quantified, there are other aspects to wine intake that are 

more difficult to quantify yet have known physiologic effects.  The example below is an 

illustration of two wine types with the same alcohol content, but other important attributes that 

may not be specified on the label.   
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Cannabis-Based Medical Therapy
While the cannabis plant has been in popular use for centuries, recent developments in the 

political, biochemical and medical arenas have brought the medical benefits of cannabis to the 

foreground of medical research.  Looking back to the development of opiates, there are 

similarities: a plant had been cultivated for centuries for its desirable properties, the active 

substance was identified, extracted, modified and synthesized, then generally accepted as a 

medical therapy.  Cannabis is earlier in this process of acceptance, and is developing in a 

different age of medicine where a whole herb is not as trusted as an isolated chemical created in 

a lab and pressed into a tablet. As our understanding of the complex interactions of chemicals 

within the human body changes, medical science continues to progress.  Only within the last 25 

years has the exact structure of THC, CBD, and their major CB1 and CB2 receptors been defined 

(R. Pertwee 1997).  This major advance in the molecular biology of cannabinoids has launched 

invigorated research efforts to the therapeutic potential of this historically medicinal plant. 

Cannabis-Based Medicines and US Historical Background 
Cannabis has a long, conflicted history in politics, society and medicine.  

Physicians trained at different periods in this history are likely to have 

internalized various opinions and even biased education regarding how 

cannabis should be approached as a medication.  In the early 1900’s, 

cannabis extracts were required pharmacy stocks.  The Marihuana Tax Act 

of 1937 changed how cannabis was regulated such that it amounted to 

prohibition, and therefore, made cannabis unavailable for medical 

treatment. The federal 1970 Controlled Substances Act then regulated 

marijuana as a highly addictive substance with no medical value, subject 

to criminal penalty.  Efforts were underway throughout to end the 

prohibition, but research on a Schedule I substance is difficult, and 

conflicts arose among medical panels, organizations such as NORML, and leaders in levels of 

government.  Societal influences such as the “War on Drugs,” the AIDS epidemic and healthcare 

costs have also contributed to the evolving conflict, ultimately leading to the complicated and at 

times illogical framework currently positioned around medical cannabis today. 
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Compassionate Use Program 
The “Compassionate Single Investigational New Drug Program” began in 1976 as a novel 

approach to the federally complex legal status of marijuana.  After a glaucoma patient filed a 

lawsuit contending that his marijuana use was justified, federal judge James Washington ruled:

…no adverse effects from the smoking of marijuana have been demonstrated...Medical 

evidence suggests that the medical prohibition is not well-founded (The Criminal Law 

Reporter 1976) 

A small core group of patients was approved to receive federally-grown and funded marijuana 

cigarettes through NIDA and the University of Mississippi, under the premise that each 

individual case was receiving the material as an Investigational New Drug (IND).  Now decades 

old, only four surviving patients continue to receive the metal tins packed with cigarettes.  

Monitoring their usage over the years has provided some information regarding average 

consumption amounts, but no formal investigational research was undertaken on these individual 

patient studies with n=1.  On average, the patients consume between 6-8 grams of cannabis 

bud/leaf each day, or about 6.63 pounds per year (E. e. Russo 2002). The program received an 

influx of applications with the AIDS epidemic, but was closed to new applicants in 1991.  

California Proposition 215 
Also called the Compassionate Use act of 1996, this was the first of what is now a growing body 

of state medical cannabis laws.  It was also groundbreaking because it was enacted by voter 

initiative and pressed the issue of federal vs. state rights.  In California, a medical provider can 

recommend cannabis for any condition in which marijuana might be of benefit, and patients are 

able to both grow and smoke cannabis in a non-public setting. 

Following California’s lead, a number of other states enacted medical marijuana legislation, but 

with variations regarding regulation of home cultivation, herbal cannabis versus extracts, and the 

number of qualifying medical conditions.  In another groundbreaking step, the people of the 

states of Colorado and Washington were first to “legalize” cannabis, effectively allowing for the 

use and regulation of cannabis in a manner similar to alcohol.  Colorado first opened retail 

outlets January 1, 2014 (Colorado 2011) and Seattle followed in July. 
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Intersection of Medical and Recreational Use 
The potential psychoactivity of some cannabinoids has led to both medicinal and recreational use 

for thousands of years, but it was not until recently that medical technology can disentangle the 

two areas.  The psychoactivity alone however will discourage many physicians from 

recommending cannabis use, particularly if patients seem to be seeking the mental effects more 

than the medicinal benefits.  The media has long portrayed users of cannabis to be mentally 

addled, deranged, dazed, or just lazy.  Movies featuring the use of nonpsychoactive CBD in 

chronically ill, suffering patients are not likely to gain popularity, so the stereotype may persist.  

In the past, cannabis was simply considered a plant that delivered THC to get a person “stoned”,

and without education for both the providers and patients regarding the range of cannabinoids 

and their purposes, both parties may be reluctant to initiate cannabis therapy.     

Misuse or abuse of healthcare industry in the United States is in the news nearly every day, and 

the growing medical cannabis field is unlikely to be exempt.  Licensed providers who operate 

clinics with no function other than providing cannabis recommendations may be disposed to 

financial incentives.  Patients with ulterior motives may find that unethical providers are apt to 

provide recommendations without a proper medical exam.  Unfortunately, the misuse of the 

system reflects negatively upon the conscientious providers and patients who seek cannabis to 

treat existing medical conditions that have been shown objectively to benefit from cannabis. 

Establishing a boundary between purely medical use and recreational use is simple for 

cannabinoids such as cannabidiol, but more difficult for products containing psychoactive 

cannabinoids.  On the contrary, in states such as Colorado and Washington, recreational cannabis 

is available without seeking medical attention so the boundary is drawn outside of the doctor-

patient relationship.  Patients who are comfortable asking about medical cannabis may have 

previous experience with recreational marijuana use, and providers may feel as though medical 

cannabis is simply an excusable route of obtaining recreational cannabis.  Some providers may 

have had negative experiences with patients “seeking” pain medications, and translate the 

experience to cannabis patients as well.  In one study of Canadian HIV-positive patients, 80% of 

patients using medicinal cannabis also continued using cannabis recreationally (Furler 2004). A

much larger survey of over 4000 medical cannabis users in California revealed that nearly 90% 
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used daily or near-daily inhaled medical cannabis (O'Connell 2007), which would may preclude 

the need for additional recreational cannabis.   

Ultimately, a black-and-white line may not be possible.  The art of medical practice requires 

evaluation of gray areas on a regular basis, and providers of cannabis therapy must follow ethical 

principles in this area as well. 

What Providers and Patients Need to Know about Cannabis Legislation 

At this time, 20 states and the District of Columbia have legislation supporting medical cannabis 

use, two states for non-medical use, and 11 states have legislation passed or in process 

considering CBD separately from other marijuana prohibition.  Because of the variability in state 

laws, licensed providers are wise to investigate the laws of the state(s) in which they practice.  

Many laws specify cannabis quantities in grams or ounces, which refers to the dried plant 

material rather than other forms such as extracts and edibles, which further complicates 

interpretation of state regulations. 

The intricacies of cannabis legislation can be difficult enough for trade experts to understand, so 

it is likely that patients will have difficulties understanding how to use medical cannabis in a 

legally appropriate fashion.  Some rough guidelines can answer some of the most common 

patient questions without delving into formal legal advice: 

What medical problems is medical cannabis used for? 

Can I travel out-of-state with my medicine? 

Can I order products like hemp oil online?  What cannabis products can be shipped? 

Can I grow my own plants at home?   

What forms of cannabis are medical?  Can this be smoked, or vaporized?   

Can I drive after I take my medicine? 

Who can give the medicine to patients like children or disabled adults? 

Is there a difference between retail/recreational cannabis and medical cannabis? 

Do I have to carry a cannabis license? 

Will my work drug screen make me lose my job? 
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Patients accustomed to receiving a prescription and proceeding to a retail pharmacy will also 

encounter some questions.  Rather than a prescription where the provider proscribes the exact 

dose and timing, cannabis dosing is not often so black-and-white.  Different patients respond 

differently to its effects, and individual titrations are often required to achieve the optimal dose 

and timing.  At dispensaries, the personnel assisting patients with this process may range from 

budtenders with no formal education to clinicians to pharmacists, and this contrast from the 

typical retail pharmacy may raise patient questions as well regarding who is directing their care. 

Federally, any form of plant-based cannabis remains schedule I, which has led to numerous court 

battles regarding state vs. federal conflicts.  It remains unclear how federally-based institutions 

such as CMS and the DEA will respond to DEA-licensed providers who also choose to write 

cannabis recommendation letters.  In California and the rest of the Ninth Circuit, the 2007 

appeals case of Conant v. McCaffrey does protect providers under the First Amendment to make 

medical cannabis recommendations, but other districts have no such case precedents and the case 

does not protect the dispensaries themselves.  As yet, there have not been widespread DEA 

license revocations in medical cannabis states, but some reports have recently arisen regarding 

providers receiving warnings from the DEA in Massachusetts (Lazar 2014).  

Medical Society Positions on Medical Cannabis  

Providers likely formed different opinions about cannabis during the era of strict prohibition than 

they would form today.  After various states have passed diverse cannabis regulations, physician 

opinion may vary regionally as well.  Physicians in a specialty such as oncology may have 

differing opinions than a sports medicine specialist, based on their daily experiences.  An 

unfortunate byproduct of the political attitudes toward cannabis is that the natural 

endocannabinoid system and its manipulation is not freely taught in medical school curriculums, 

so the knowledge base of providers varies as well. This patchwork of influences leads to 

heterogeneity in provider attitudes, and the messages they communicate to patients.  

In the face of contradictory opinions regarding a controversial subject such as cannabis, 

respected organizations such as the American Medical Association (AMA) and American 

College of Physicians (ACP) may offer useful information and guidance.   
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Reports from the AMA in 2009, and updated in 2013, addressed both the medical use and the 

social effects of cannabis in policies H-95.992, H-95.995 and H-95.98.  To summarize, the AMA 

supported approaches to conduct more rigorous scientific evaluations regarding the medicinal 

values of cannabis. In that context, they recognized that the schedule I classification of cannabis 

hinders research efforts, and in 2009 they endorsed reclassification for this purpose.  The vote 

reached in 2009 does represent a reversal of a long-held position that marijuana should remain 

classified as schedule I, which was previously reaffirmed in 2001.  From the executive summary 

of the Council on Science and Public Health (CSAPH) report in 2009: 

The future of cannabis-based medicine lies in the rapidly evolving field of botanical 

drug substance development, as well as the design of molecules that target various 

aspects of the endocannabinoid system. To the extent that rescheduling marijuana out 

of schedule one will benefit this effort, such a move can be supported. (American 

Medical Association 2009) 

They also recommended the formulation of a more comprehensive national drug policy, 

particularly to address issues of adolescent drug use.  In 2013, they did retain language that 

“cannabis is a dangerous drug and as such is a public health concern”, as well as opposition to 

widespread, undifferentiated legalization. 

Similarly, the American College of physicians supports increased funding and research into the 

area of medicinal cannabis.  Their position paper in 2008 included appetite stimulation, nausea 

relief, neurological and movement disorders, glaucoma, and pain relief as potential medical uses. 

They also urged:

…an evidence-based review of marijuana's status as a Schedule I controlled substance 

to determine whether it should be reclassified to a different schedule. This review 

should consider the scientific findings regarding marijuana's safety and efficacy in 

some clinical conditions as well as evidence on the health risks associated with 

marijuana consumption, particularly in its crude smoked form. (American College of 

Physicians 2008)
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What do other physicians think about medical marijuana?  A recent survey by WebMD asked 

over 1500 physicians, with the majority of physicians indicating that it help with certain 

conditions (69%) and that it should be a medical option for patients (67%).   Oncologists, who 

are likely more familiar with cannabis-based medicines, had even higher responses at 82% 

(Rappold 2014). 

New Approaches to Medical Cannabis Utility 

Generally, the concept of cannabis as a medicine has been well-accepted in the ancient as well as 

more recent medical society.  The historical perspective of cannabis is addressed expertly in 

other books (see author Ethan Russo), so will not be covered here in detail; instead, presentation 

of how the medical cannabis field has changed in recent decades.  

Contemporaneously, the delivery of healthcare in America has experienced significant changes 

as well.  Partially due to cost factors as well as other societal issues, many Americans are turning 

to complementary and alternative medicine.  In 1990, one third of Americans used some form of 

alternative medicine, which nearly doubled over the following decade (Su 2011).  This 

resurgence in alternative, holistic, homeopathic and/or naturalistic medicine is concomitant with 

the acceptance of using herbal preparations such as cannabis as medicines. 

Cannabis-based medications are not often used first-line, as monotherapy, or to replace 

traditional medical treatment; rather, as adjuncts to conditions that are difficult to treat with 

conventional medicines, or in patients who have had difficulties with conventional treatments.  A 

collection of neurologic disorders falls in this category, as well as terminal illnesses such as 

cancer and AIDS. The limited medical modalities that attempt to treat the recalcitrant underlying 

medical pathophysiology often carry a heavy side effect burden for patients and their caregivers, 

so seeking alternative treatments is a natural inclination.   

Symptom-based medications such as opiates have been in use for decades, but their side effect 

profile is also taxing: including lethargy, nausea, constipation, addiction, and overdose.  So 

pervasive have the negative effects of opiates been upon American society that counties in 

California have filed a lawsuit against several opiate manufacturers for misleading medical 

providers about opiate safety (http://bit.ly/11Hxf8q).   Further, a study released online by JAMA 

in August 2014 indicated that states with medical marijuana laws had a nearly 25% reduction in 
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annual opioid overdose death rate as compared to states without such laws, and that the reduction 

in fatalities grew year-by-year following legislation passage (Bachhuber 2014).  Also in 2014, 

the well-known opiate hydrocodone will be re-classified from schedule III to schedule II, 

reflecting the increased scrutiny on American opiate use. 

While the mood-altering properties of cannabis are common knowledge, what has not been well-

known until recently is that cannabinoids have disease-modification benefits related to 

neurologic and inflammatory pathophysiology.  As a result, cannabinoids have a unique 

medicinal profile insofar as they can simultaneously alter disease pathology, offer immediate 

symptom reduction, and pose little risk for serious deleterious side effects. 
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The Endocannabinoid System
In medicine, understanding first the normal physiologic process is essential to understanding 

how it can be manipulated.  A variety of endocannabinoid molecules, chemically similar to 

compounds in cannabis, exist naturally within the nervous system of humans and other 

mammals. The term “endocannabinoid” arose retroactively after the elucidation of their 

similarity to phytocannabinoids, but these chemicals are endogenous to mammalian biology and 

despite the name, should not be confused with exogenous cannabinoids derived from cannabis.

Initially perplexing, the designation does logically correlate with the pharmacologic history of 

opium, where an cultivated plant (poppy) produces chemicals that mimic the action of 

endogenous molecules (endorphins, e.g. endo-morphine), that bind to existing receptors (

receptor). Among the five endocannabinoids identified in the 1990’s, two have emerged as the 

most functionally important:  anandamide or N-arachidonoylethanolamine (AEA) and 2-

arachidonoylglycerol (2-AG), each pictured below:

Other human endocannabinoids include 2-arachidonylglyceryl ether (noladin ether), O-

arachidonoyl-ethanolamine (virodhamine), and N-arachidonoyl-dopamine (NADA).  Based upon 

the common root -arachido-, the similar chemical nature of these chemicals is apparent.  

Arachidonic acid, at times abbreviated ARA or AA, is a fatty acid similar to dietary omega-6 

fatty acids. 
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Because they are produced on-demand, endocannabinoids differ from classical neurotransmitters 

which are stored in vesicles, so they are often termed neuromodulators instead.  

Endocannabinoids are produced through depolarization-initiated, intracellular-calcium mediated 

phospholipase cleavage of precursors in the lipid cell membrane.  In some disease states, and in 

response to physiologic stress such as neuronal damage, levels of endocannabinoids are 

increased by cleaving the membrane precursors as needed.  Studies suggest that an increase in 

endocannabinoid levels facilitates recovery from oxidative stress, free radical damage, and the

subsequent inflammation produced by apoptosis.  

In nerve tissues, endocannabinoids function as retrograde neuromodulators in a complex 

feedback system.  

Figure 5: High-level Depiction of Forward Neurotransmission 
"Chemical synapse schema cropped" by user:Looie496 created file, US NIH, National Institute on Aging created original - 
http://www.nia.nih.gov/Alzheimers/Publications/UnravelingtheMystery/. Licensed under Public domain via Wikimedia Commons 
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Figure 6:  Simplified endocannabinoid Neuromodulatory Cycle 
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Connection to Dietary Fatty Acids and Supplements 

A variety of fatty acids are required for normal cell membrane functioning, and “essential” fatty 

acids are those of the body cannot synthesize, but are necessary for health.  In humans, the two 

essential fatty acids are alpha linoleic acid (ALA) and linoleic acid, both of which belong to the 

omega fatty acid family.  Intake of omega ( ) fatty acids leads to modification in the mammal to 

eicosanoids (then prostaglandins, leukotrienes) and arachidonic acid—a component of the 

endocannabinoids AEA and 2-AG.   

Docosahexaenoic acid (DHA) and eicosapentaenoic acid (EPA) are polyunsaturated 3 fatty 

acids made from ALA and found in fish oil, canola oil, flaxseed, walnuts and wild rice.  

Normally found in high concentrations in neuronal membranes, low levels of these fatty acids 

have been linked to depression as well as cardiovascular disease.  When these molecules are 

esterified with ethanolamide, they display endocannabinoid similarities such as activating CBRs 

and breakdown by FAAH catalysis (Brown 2010).

Considering the high amounts in neural tissue and the demands of a developing brain, 

polyunsaturated fatty acid supplementation was theorized to support mental development in 

infants, and led to DHA and arachidonic acid-enriched baby formulas (Birch 2007).  

Other dietary compounds can affect endocannabinoids as well.  Naturally-occurring unsaturated 

fatty acids in chocolate, N-oleoylethanolamine and N-linoleoylethanolamine do not directly bind 

to the CB1 receptor, however they do inhibit the FAAH-mediated breakdown of AEA in rat 

brain, indirectly increasing AEA levels (di Tomaso 1996).  

Hemp oil contains essential fatty acids as well as the desired 3:1 ratio of 6:3 fatty acids.  

Studies regarding the health benefits of fish and other oils revealed that the 6 and 3 fatty acids 

are best consumed in a 2-3:1 ratio, which is uncommon in the Western diet, so supplements have 

been developed that enhance this ratio.   

Together, the fatty acid nature of the endocannabinoids and the research regarding fatty acid 

intake suggest that indeed measured dietary intake of essential fatty acids is beneficial for the 

delicate interplay amongst cell membrane function in the ubiquitous endocannabinoid system. 
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Exogenous Phytocannabinoids 

Pictured below are the two primary cannabinoids found in cannabis:  THC and CBD.  These 

molecules exert their effects by enhancing the endocannabinoid system.  THC binds to both the 

CB1 and CB2 receptors, and CBD hinders the hydrolysis of AEA, so together they can augment 

natural endocannabinoid functioning in a synergistic fashion.  Other phytocannabinoids are 

discussed in the Cannabis Constituents section. 

THC CBD

A non-cannabis plant compound has also been discovered to have cannabinomimetic activity at 

CB2—N-akyl amides from Echinacea/purple coneflower (Gertsch 2006).  Ongoing discoveries 

of such as this may lead to further research into related plant compounds that affect the 

endocannabinoid system. 

Synthetic Cannabinoids 

After the discovery of both the natural endocannabinoid structure as well as their receptors, 

scientists began investigations as to how the system could be modified to achieve specific 

effects.  Laboratory modifications of cannabinoids can alter their affinity for CB receptors, 

interfere with the actions of other cannabinoids, and alter hydrolytic kinetics.  These synthetic or 

modified cannabinoids are not generally purposed for medicinal use at this time, but they are 

quite useful in laboratory investigations and research regarding endocannabinoid signaling 

pathways.    

Back in 1977, laboratories began experimenting with synthetic enantiomers of THC and 

cannabidiol in the + configuration, that were dubbed “abnormal” or abn-THC, abn-CBD (Adams 
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Medicinal Cannabinoids:  Mechanism of 
Action
The elucidation of exogenous and endocannabinoid molecular structure, along with their receptor 

targets, has led to a great deal of research on the mechanisms through which the cannabinoids 

work in the human body.  At least two cannabinoid receptors have been well-defined:  CB1 and 

CB2.  They are the most abundant G-protein coupled receptor in the CNS, yet were relatively 

unknown until the 1990’s when research volume regarding cannabinoids skyrocketed.  The CB1 

and CB2 receptors are both G-protein-linked and stereoselective, but display disparate properties 

in other aspects.   

CB1 receptors are found primarily on neurons within the central and peripheral nervous system, 

but also in smaller concentrations other cells such as lymphocytes, retinal and endocrine cells.   

CB1 receptors activation leads to the downstream psychoactive effects of cannabis.   

Figure 8:  Structure of the CB1 receptor  

Source   P21554 CNR1_HUMAN Cannabinoid receptor 1 OS=Homo sapiens GN=CNR1 

PE=1 SV=1Morten Kallberg, Haipeng Wang, Sheng Wang, Jian Peng, Zhiyong Wang, Hui 

Lu & Jinbo Xu. Template-based protein structure modeling using the RaptorX web server. 

Nature Protocols, 7(8)  1511-1522, 2012.  Public domain.

CB2 receptors are distributed differently within human tissues, concentrated in the immune 

system and the glia that support the CNS.  Knowing the distribution of this receptor, it is logical 

that activation does not induce psychoactive effects; rather, immunomodulation.  The THC 

molecule, AEA, 2-AG and synthetic analogs can activate either cannabinoid receptor at low 

concentrations.  

CBD has not been shown to activate either the CB1 or CB2 receptor with significant affinity. 

Recent work has shown that the lipophilic endocannabinoids bind to fatty acid binding proteins 

within the cell cytoplasm and are then catalyzed by fatty acid amide hydrolase (FAAH).  CBD 

appears to indirectly increase AEA levels by inhibiting FAAH (Bisogno 2001).
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In vivo, the complex interactions amongst endocannabinoids and exogenous cannabinoids cannot 

be oversimplified to a linear process.  As neuromodulators, cannabinoids typically exhibit an 

inhibitory feedback effect upon the neurotransmitter released at the presynaptic terminal.  Some 

neurotransmitters are suppressive and others are excitatory, so the net effect may in fact be 

upregulation.  The neural pathways of the mammalian brain are not simply excitatory or 

inhibitory either, and these tissues may express different ratios of receptors, so the overall effect 

of cannabinoids upon the CNS is incredibly complex.  The widespread distribution of CB and 

non-CB receptors makes manipulation of a single area much more difficult.  Clearly the 

pharmaceutical potential is also vast, so in the future highly specific pharmaceutical modulators 

of the endocannabinoid system are sure to develop.   

Figure 9:  Immunohistochemical Staining for the CB1 Receptor in a Sagittal Section of 

Mouse Brain 

Source: National Institutes of Health (NIH) Creator: Margaret I. Davis Date Added: 5/24/2012.  Image was taken with a Zeiss 

Lumar stereomicroscope. Public domain.
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Figure 11:  Mechanism of endocannabinoids at nerve terminals 

 

Elucidation of non-CB Receptors 

GPR55 
The CB1 and CB2 receptors were characterized in the 1960’s by Dr. Mechoulam’s renowned 

research laboratory.  Another receptor, GPR55, was more recently cloned in 1999.  Despite its 

widespread presence throughout the CNS, it remained an orphan receptor until more recently 

when it was noted that it shared sequence similarity to the binding region of cannabinoid 

receptors (D. Baker 2006).  AEA as well as THC binds to the GPR55 receptor, and 2-AG can be 

interconverted to GPR55’s primary ligand L- -lysophosphatidylinositol (LPI) (Zhao 2013).  

Similar to its actions at CB receptors, CBD is more likely a GPR55 antagonist (H. a. Sharir 

2010).  Together, the evidence supports that GPR55 does play a role in the interdependencies of 

the cannabinoid system, with more research underway. 
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TRPV1 
Also known as the Vanilloid Receptor 1 (VR1), the transient receptor potential vanilloid 

(TRPV1) receptor channel is activated in response to tissue irritants such as heat, decreased pH 

and exogenous capsaicin “heat”.  Mediating sensory nociception, activation of TRPV1 causes 

calcium ion influx and a subsequent burning sensation.  However, chronic activation of the 

receptor leads to a paradoxical desensitization.  THC and AEA also activate TRPV1, and this 

activation leads to phosphorylation and ion influx.  CBD and CBDV, on the other hand, 

desensitize the receptor in vitro much like capsaicin does (Bisogno 2001) and may prove 

therapeutic in arthritis, neuropathic pain, and diseases of neuronal hyperexcitability (Iannotti 

2014).

PPARs 
Within the cell, cannabinoids also interact with peroxisome proliferator activated receptors 

(PPARs).  These nuclear receptors cause downstream binding to DNA promoter sequences to 

enhance gene transcription.  The PPAR receptor family regulates lipid metabolism, and fatty 

acids activate the receptors in what could be a feedback mechanism.  By inhibiting fatty acid 

hydrolase, CBD increases intracellular levels of fatty acids that bind to PPAR such as AEA, 

linoleic acid, arachidonic acid, and EPA (J. a. Berger 2002).  Recalling the names of the 

endocannabinoids and their relation to fatty acids, it follows that endocannabinoids have direct 

influence at PPARs as well.  It is possible that other cannabinoids directly bind to PPAR, but it is 

not yet clear if PPAR activation is direct or indirect (Sun 2007).  The FDA approved fibrates and 

thiazolidinediones (such as pioglitazone) for insulin sensitization, and later it was discovered that 

their mechanism of action was PPAR  and PPAR activation, respectively.  Given the extent of 

diabetes and related metabolic disorders, this area has enormous pharmaceutical potential. 

5-HT1a 
Taking into account that cannabis has been used for centuries to control pain and nausea, it may 

come as no surprise that cannabinoids can have effects upon the serotonin system and its 5-HT 

receptors.  Dr. Ethan Russo has long recommended that cannabis should be applied to migraine 

therapy (E. Russo 1998), and in 2005 demonstrated that CBD has agonist effects at 5-HT1a

receptors (E. e. Russo 2005).  In addition to headache, serotonergic effects are being considered 

with regards to neuromodulation in the serotonergic basal ganglia (Espejo-Porras, et al. 2013), 

central nausea (Rock 2012), and stroke neuroprotection (Mishima 2005).  



42 
 

Mental Effects of Cannabinoids 
Generally, a number of medical terms have been used to describe the effects of cannabis use:  

relaxation, intoxication, memory impairment, time distortion, increased appetite, dysphoria, 

euphoria, reduced concentration, reduced reaction time, dry mouth, tachycardia, conjunctival 

injection, hyperactivity, heightened attentiveness, depersonalization, dizziness, confusion, 

flushing, somnolence, vision changes, and disorientation. 

In addition to familiar medical terminology, patients may 

report a wider variety of colloquial terms regarding the mental 

alterations of cannabis:  chill, dreamy, floating, heaviness, 

peaceful, whole-body, relaxation, euphoria, “body” effect, 

head rush, social effect, uplifting, chatty, creative, focus, laid-

back, foggy, “couch lock”, attentive, buzz, hilarity, or time-

expansion.   

The range of symptoms experienced by cannabis user will vary based upon the components of 

cannabis contained within the product used, the route of administration, the metabolism of the 

individual user, as well as their environment and mental mindset. It may be difficult then to 

predict accurately how any one individual patient may react to medicinal cannabis, so generally 

beginning with a small initial dose and titrating upward very slowly is advisable. To be safe, 

naiive users may find that a safe, comfortable environment with known, trusted adults is the best 

setting to trial first doses of medical cannabis.  Beginning with a low dose of psychoactive 

constituents is also advisable, to avoid inadvertent over-intensity of symptoms.  A number of 

studies have shown that a balance of CBD can ameliorate some of the negative effects of 

unopposed THC (Niesink 2013), including memory loss at the hippocampus (Englund 2013).  

A phenomenon known as Acute Cannabis psychosis has been described, where patients who had 

consumed large amounts of cannabis in a short time-frame became suddenly confused, 

delusional, labile, amnestic, and paranoid, then recovered with residual deficit after cannabis 

abstinence.  This does not likely represent a primary psychiatric disorder, rather, an expected 

effect of large cannabis doses. 
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Safety Profile 

Within cannabis literature, it is nearly ubiquitously reported that marijuana alone has never 

caused a human fatality.  Wayne Hall at the National Drug and Alcohol Research center in 

Australia has reported in a number of publications that there have been no confirmed cases of 

cannabis overdose, and the estimated lethal dose for humans extrapolated from animal studies is 

so high that it cannot be achieved by users (W. Hall 1995).

The FDA-approved medication dronabinol, consisting of 9-THC, indicates on the label that the 

estimated lethal human dose of intravenous dronabinol is 30 mg/kg (FDA rev 2004).

Quantifying the LD50 of cannabis in humans has not been demonstrated, and the coexistence of 

other substances such as cocaine or heroin further confounds the causality in postmortem cases.  

A possible explanation is a paucity of receptors in the brain stem of humans, saving the 

overdosed patient from the respiratory depression seen in other overdoses such as opiates (F. 

Grotenhermen, Cannabinoids and the Endocannabinoid System 2006).  Before extrapolating this 

observation into a blanket statement regarding the safety of cannabis, further investigation is 

warranted.   

The LD50 value, which is the gross single dose of a substance that causes lethality in 50% of test 

animals, is an informative piece of data however it does not put this dose into the context of a 

therapeutic dose.  With many prescription drugs, a therapeutic index is more useful to determine 

the overall safety of a particular substance. The therapeutic index is calculated by dividing the 

median toxic dose by the median effective dose, so the smaller the number, the more hazardous 

the medication.   

A narrow therapeutic index is defined by the FDA as a less than 2-fold difference between 

median lethal and median effective dose, or between minimum toxic and minimum effective 

concentrations in the blood.  Commonly used medications within this category include digoxin, 

lithium and phenytoin.  Using digoxin as an example, therapeutic blood levels are approximately 

0.8-2.0 ng/mL, and the toxic level is approximately 2.4 ng/mL, producing a therapeutic index of 

about 1.7.

For illicit or non-FDA approved substances, it is difficult to calculate a therapeutic index. In 

these cases, a safety ratio is often used, where Safety ratio = ratio of toxic dose to desired 
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chemical structure of “synthetic” marijuana such as K2 is dissimilar to the natural form so the 

potency and metabolism is different.  Fortunately with use of medicinal and other regulated 

products as well as careful cannabis cultivation, both patients and their medical providers are 

better informed regarding the active chemicals contained within cannabis products they 

consume.

Regardless of the known safety profile, cannabis and its related medicinal derivatives must be 

stored in a safe manner and labeled accurately as to avoid accidental ingestion, particularly for 

children. 

Metabolism of Cannabinoids 

After initial absorption and distribution into the bloodstream, plasma levels drop as cannabinoids 

distribute into highly vascularized and lipophilic tissues.  Over time, cannabinoids redistribute 

back into the bloodstream, often causing perplexing fluctuations in blood levels.  Because they 

are lipophilic, cannabinoids require extensive chemical modification to be eliminated.  

The major modifications take place through oxidation in the hepatic cytochrome p450 system, 

with subsequent hydroxylation and glucoronidation.  Orally consumed cannabinoids undergo 

significant first-pass hepatic metabolism through this mechanism.  Some major metabolites 

produced are 11-OH-THC, THC-COOH and their glucoronidated and fatty-acid conjugated 

forms.  Both THC and CBD are primarily metabolized through the CYP2C9 and CYP3A4 p450 

subsets, which affects metabolism of other cannabinoids as well as other exogenous medications, 

as listed in the Cautions: Interactions section (Jiang 2011) (Watanabe 2007).  Due to this first-

pass liver effect, oral ingestion of THC leads to increased levels of 11-OH-THC compared to 

inhalation.  11-OH-THC has prolonged psychoactive effects at the CB1 receptor, so oral 

ingestion leads to more sustained mental status alteration. 
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THC 11-OH-THC

The lipophilic forms that have distributed into the body tissues are slow to re-diffuse from the 

body fat back into the plasma, which can result in metabolites appearing in the urine for days 

after exposure.  Researchers have proposed that the ratio of the THC-COOH metabolite to THC 

can be used to estimate the elapsed time from THC exposure (Huestis 1992) and attempts to 

validate this research are still underway to provide guidance regarding legal matters such as 

driving under the influence (MA Huestis 2006).  Unfortunately, there is no linear or predictable 

relationship amongst the time of exposure, plasma levels, degree of intoxication, or excretion.  

The mean terminal half-life of THC is estimated to be 30 hours but can vary widely. 

Metabolized THC is excreted into the water-based bodily fluids of urine, saliva and sweat in 

smaller amounts compared to fecal elimination.  Lipophilic free THC is completely reabsorbed 

by the renal tubules, so only conjugated metabolites appear in the urine.   

Drug testing 

The chemical detected most commonly in urinary drug tests is THC-COOH.  Because of the 

complex metabolism of THC and variability amongst users, it is often difficult to predict how 

long a urine drug test will remain positive.  A variety of researchers have found that 3 to 5 days 

is most common, however reports of persistence for weeks to months are not uncommon (F. 

Grotenhermen, Clinical Pharmakinetics of Cannabinoids 2006). This is likely due to the 

distribution of cannabis metabolite into bodily compartments at various time points. While the 

medicolegal aspects of cannabis drug testing is outside the scope of this book, providers 

recommending cannabis-based medicines likely have questions regarding detection of 

cannabinoids for medical and other practical reasons. 
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Because of its biochemical structure, CBD and its related compounds are not detected by 

traditional urine drug testing (Tsai 2007).  Dronabinol, structurally identical to naturally- 

occurring THC, undergoes the same metabolic process and is indistinguishable from illicit THC 

in a urine drug test.  However, the presence of other cannabinoids naturally occurring in herbal 

cannabis, such as THCV, is a sign that a drug test was not positive due to dronabinol alone.   

The Substance Abuse and Mental Health Services Administration (SAMSHA) oversees with

eating federally regulated drug testing programs.  They define both what constitutes a screening 

versus confirmatory test, as well as the cutoff level that defines a positive result.  Effective 2010, 

the immunoassay initial testing cut off was set at 50 ng/mL, a reduction from the previous 100

ng/mL (Substance Abuse and Mental Health Services Administration 2010).  The cutoff for 

confirmatory testing drops to 15 ng/mL, so this level is often used as a reference point in 

research studies.   

SAMHSA also has guidelines in place for testing and reporting of sample adulteration. Widely 

available on the Internet, kits containing adulterants are marketed to persons wishing to mask 

positive urine drug screening tests.  Among these methods, oxidizing agents can be used to 

significantly reduce the amount of THC-COOH detectable in the urine (Paul 2004).

Legally rigorous detection methods for THC metabolites in other bodily fluids are still under 

investigation.  Point-of-care sweat and saliva detection offers an obvious advantage to urine 

collection, but technology has yet to meet the stringent error rates required from a medicolegal 

perspective.   
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Common Cannabis-Based Medications
The Entourage Effect 

It is a common observation in clinical use that whole plant/extract oil use is often more 

subjectively efficacious than single isolated plant or synthetic cannabinoids such as dronabinol.  

This is dubbed the “entourage” effect, and over time what began as frequent subjective reports 

has been bourne out in the objective analysis of cannabis constituents.  The interplay of the well-

known cannabinoids THC, CBD, CBV, CBC and terpenes in humans has not been decisively 

established, but the mechanisms of action demonstrated in the laboratory makes it clear that 

multiple interactions are at play.  While some constituents may have a synergistic effect, it is also 

likely that the balance of chemicals can mitigate side effects.  For instance, cannabidiol is an 

antagonist of CB1 and CB2 agonists and inhibits the metabolism of THC to its long-acting 

psychoactive metabolite 11-OH-THC, so can ameliorate possible unpleasant mind-altering 

effects of THC.  While THC, CBD and a small number of other cannabinoids have been the most 

extensively studied as single agents, the effects of the other 400 phytochemicals have been 

encompassed, and contribute to the difference in subjective effects between whole-plant and 

isolated extracts.   

The Extract Movement 

The detriments of inhaling a combustion product have long been cited as an objective medical 

reason to avoid cannabis use.  To avoid smoking, cannabinoids have been extracted from the 

plant matter through a variety of methods including hydrocarbons, oils, carbon dioxide, and 

alcohol to produce tinctures and oils. 

One of the more famous oils was pioneered by Rick Simpson from Canada, who developed 

“Phoenix Tears” after struggling with conventional medications for his own medical ailments.  

His story gained attention after he grew over 1500 plants to produce the oil (for free distribution) 

and subsequently faced significant legal consequences.  His efforts spawned a number of other 

personal documentaries outlining the benefits of cannabis oil in individuals who chose to go 

public with their stories, and now a large number of these testimonials are available on the 

internet with written and video accounting of individual’s disease progress.   
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Compelling personal accounts of patients achieving a cure is likely to elicit strong emotions in 

even the most reluctant reader.  Science has demonstrated significant benefits of cannabinoids in 

multiple disease areas, but accounts of miraculous cures must of course be interpreted with 

skepticism.   Whether the hopes raised by these stories is hype remains to be seen, and patient 

education is vital in setting reasonable expectations. 

Interested adults can now acquire extracts in a variety of manners—including a number of 

advocate organizations, the internet, or even performing extracts on plants they grow legally at 

home.  Some states allow for the personal controlled cultivation of a limited number of plants, so 

skilled patients would then even be able to extract cannabinoids from their plants at home.  The 

oil yielded from the extracting process is not precisely predictable in amount or composition, so 

commercially-available products with labels and safety precautions are preferable for all but 

experienced home extractors.   

For cutting-edge manufacturers, the extraction process can be taken forward to a very 

sophisticated level.  Typically, the raw plant materials are subjected to solvents which dissolve 

the valuable oils from the plant matter.  Solvents can include hydrocarbons such as butane, or 

alcohols such as ethanol that are suitable to the lipophilic nature of the desired compounds.  

Rather than a chemical solvent, pressurized carbon dioxide extraction offers the advantage of 

low residuals and environmental impact; however, it is more technically complex and expensive 

than other methods.   

After removal of the plant solids and any residual solvent, a concentrate remains containing 

cannabinoids, terpenes and flavonoids.  The resulting extract contains a blend of cannabinoid and 

other compounds based upon the genetics and growing environment of the cultivated plant.  This 

cannabinoids can then be separated from other compounds like the terpenes based on  

The temperature at which the extraction and fractionation occurs can affect volatile compounds 

such as terpenes, so the process by which individual manufacturers process their extracts affects 

the end product. 
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Medical Cannabis Dispensary Products
Medical dispensaries vary from state to state with regards to what products can be offered, and in 

what forms.  Some states allow for whole buds, whereas others allow for only extracted forms.  

State regulations regarding the packaging, labelling, and testing of cannabis-based medicines 

also varies from state to state.  When cannabis was universally an illegal substance, testing for 

potency and adulterants was not possible, but this is now widely available, and required in some 

states.  Accredited laboratories are now able test samples for the cannabinoid profile and potency 

as well contaminants such as residual solvents, microbials including fungus, heavy metals, and 

pesticides.

Unfractionated herbal cannabis:   
As previously discussed, there is variability in THC and CBD content in the whole plant based 

on strain genetics and growing environment.  However buds and extracts available in medical 

dispensaries have the distinct advantage of advertised chemical composition for the major 

cannabinoids. Below is a depiction of how medical buds might be identified (for illustrative use 

only, public domain images).

Table 4:  Examples of Cannabis Bud Content 
Representative photo Name Strain %THC %CBD

Example 

A

Sativa 21.2% 0.3%

Example 

B

Sativa 14.7% 14.2%

Example 

C

Indica 1.1% 18.5%
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There is no ratio of CBD:THC that can be generally described as ideal.  For an 8 year-old 

pediatric epilepsy patient, 20:1 CBD:THC or even higher might be advisable, whereas a 50 year-

old anorexic cancer patient may benefit more from a 1:4 ratio.  In most cases, evidence does 

suggest that a balanced approach is best to avoid excess side effect. 

Extracts 
Due to preference and/or state mandate, some dispensaries offer only extracts.  As discussed 

above, extracting the active ingredients from the flowers and leaves allows for consumption 

without combustion, as well as more controlled components.  With specialized equipment and 

engineering, extracts can be even further fractionated into cannabinoids and terpenes.   This 

breakdown does allow for customization of ratios outside of the plant’s genetics, and also allows 

the product to become more standardized and consistent with regards to the major cannabinoids.  

Extracts are often easier to measure than attempting to quantify puffs of a cigarette, so dosing 

can be more precise with flexible consumption options.  On the downside, the approach can 

counter the entourage effect and possible lost benefits from synergistic effects of the whole herb.   

Infusions and Edibles 
Whole cannabis or cannabinoids can be solubilized into other lipophilic media such as butters 

and coconut oil, as well as alcohols.  Without overheating beyond 200°C, cannabis-infused oils 

or butters can be cooked into a variety of edible products that could differ very little from the 

unmedicated version. 
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Pharmaceuticals 
Dronabinol (Marinol®): a capsule commonly provided in 2.5, 5 and 10 mg dosages.   The 

active ingredient is synthetic trans-isomer THC, suspended in sesame oil.  Because of the oral 

route of administration, the absorption, pharmacokinetics, and metabolism the amount of THC 

that enters the bloodstream is variable, as discussed below. Currently Schedule III in the United 

States, it was FDA-approved for use in chemotherapy-induced refractory nausea and vomiting in 

1985, and AIDS-related anorexia in 1992. 

Nabilone (Casamet®): a synthetic cannabinoid most similar in structure to THC and 

dronabinol, pictured below.  Like dronabinol, it has been approved for refractory chemotherapy-

related nausea and vomiting since the 1980’s, but was not actively marketed in the United States 

until 2006.  Metabolism and bioavailability mirror THC and dronabinol; however, a significant 

difference is that the DEA has categorized nabilone as Schedule II.

Nabiximols/Sativex®: comprised of 50% THC and 50% CBD, this is a sublingual spray that has 

the advantage of avoiding the absorptive and metabolic variability found in oral medications. 

Because of the shorter duration to active effect, patients are also able to titrate their dose based 

on a range of sprays per day (Bayer Pharmaceuticals 2014).  Developed in Great Britain and 

studied there since 1999, it has recently received the following recommendation from the All 

Wales Medicines Strategy Group:  Delta-9-tetrahydrocannabinol/ cannabidiol (Sativex®) is 

recommended as an option for use within NHS Wales as treatment for symptom improvement in 

adult patients with moderate to severe spasticity due to multiple sclerosis who have not

responded adequately to other anti-spasticity medication and who demonstrate clinically 

significant improvement in spasticity related symptoms during an initial trial of therapy. (All 

Wales Medicines Strategy Group 2014).  It has also been placed in Fast Track status by the US 

FDA for the treatment of cancer pain.   
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Cannador®:  not available in the United States, this preparation is a capsule of whole plant 

extracts in a standardized CBD:THC ratio of 1:2, containing approximately 2.5 mg of THC and 

1.25 mg of CBD in each capsule.  It has been used in smaller studies of MS-related spasticity as 

well as cancer-related anorexia. 

Cannabidol (Epidiolex®):  plant-derived CBD.  After preliminary studies showed benefit in 

pediatric epilepsy, it was granted orphan drug status in the United States.  GW pharmaceuticals 

in Great Britain began cultivating high-CBD strains back in 1998, and this particular medication 

is produced from their crops.  It is almost 100% CBD, so has nearly no psychoactive effects 

which makes it more acceptable for pediatric use.   

After the news reports regarding Charlotte’s Web, patients and families may be seeking 

alternative sources of CBD online.  In the US, a strict interpretation of federal guidelines is that 

any form of marijuana or hemp is illegal.  However a quick search of the internet reveals that 

CBD products are widely available as natural supplements.  Without FDA-sanctioned quality or 

testing guidelines, it may be difficult for patients or physicians to know the exact potency or 

purity of these products.  Preparations currently available commercially on the internet contain 

doses far lower than the therapeutic doses studied, which would require purchase of relatively 

large quantities of product.   

Table 5:  Summary of Common Cannabis-Based Medicine Forms 

Dronabinol Nabilone Nabiximols Cannabidiol Cannabis

Active 

ingredient

Synthetic 

THC

Synthetic 

THC analog

1:1 plant-

based

THC/CBD

~99% CBD Mixture,

typically >4% 

THC

Forms Capsules Capsules Sublingual 

spray

Liquid, 

capsules

Inhaled,

ingested

Doses 2.5-10 mg 

peri-chemo

1-2 mg peri-

chemo

2.5mg/2.7mg 

per spray, up 

to 12 sprays 

per day

0.5-5

mg/lb/day, or 

100-300 mg/d

in adults

500 mg

herb/cigarette

= 20 mg THC,

0.25 mg/kg/d
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Table 6:  Drug Enforcement Agency (DEA) Schedules of Medications 

Schedule Examples

Schedule I drugs, substances, or chemicals are defined as drugs 

with no currently accepted medical use and a high potential for 

abuse. Schedule I drugs are the most dangerous drugs with 

potentially severe psychological or physical dependence.

heroin, LSD, marijuana 

(cannabis), ecstasy, and 

peyote

Schedule II:  drugs with a high potential for abuse, less abuse 

potential than Schedule I drugs, with use potentially leading to 

severe psychological or physical dependence. These drugs are 

also considered dangerous.

cocaine, methamphetamine, 

methadone, hydromorphone, 

meperidine, oxycodone, 

fentanyl, Dexedrine, 

Adderall, and Ritalin

Schedule III:  drugs with a moderate to low potential for physical 

and psychological dependence. Schedule III drugs abuse 

potential is less than Schedule I and Schedule II drugs but more 

than Schedule IV.

Codeine, ketamine, anabolic 

steroids

Schedule IV:  drugs with a low potential for abuse and low risk 

of dependence

Xanax, Soma, Valium, 

Ativan, Talwin, Ambien

Schedule V:  drugs with lower potential for abuse than Schedule 

IV and consist of preparations containing limited quantities of 

certain narcotics

Robitussin, Lomotil, Lyrica

Source:  http://www.justice.gov/dea/druginfo/ds.shtml 
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Routes of Systemic Administration 
Like endocannabinoids, cannabinoids such as THC and CBD belong to a family of lipophilic 

fatty acids. The central nervous system is also lipophilic, and cannabinoids can cross the blood-

brain barrier.  Depending on the route of administration, the cannabinoid will enter the 

bloodstream and the neurons at different rates.   

Inhalation:

Likely the most common route of cannabis intake, since it achieves decarboxylation and 

absorption very quickly.  The main advantage to inhaled methods is a near-immediate absorption 

of cannabinoids into the bloodstream.  Unfortunately, the traditional “smoking” method produces 

harmful products of combustion such as carbon monoxide found in both tobacco and cannabis 

smoke.  Lacking a filter, smoked marijuana actually has higher levels of tar products such as 

benz- -anthracene and benzo- -pyrene (Wu 1988). Smokers of tobacco and cannabis products 

alike experience increase pulmonary symptoms such as throat irritation, increased mucus 

production and bronchitis.  Over half of THC is lost to pyrolysis and sidestream smoke with 

conventional smoking methods, but by avoiding the gastrointestinal tract, more predictable 

absorption is achieved.   

Combustion-based smoking of marijuana products can be associated with a number of 

pulmonary consequences. Most commonly, users display an increased prevalence of bronchitis-

like symptoms.  In immunocompromised individuals such as those that are HIV-positive, an 

increased likelihood of opportunistic infections was also seen. Immunohistochemical staining of 

the epithelium of chronic marijuana smokers displayed an increased expression of epidermal 

growth factor receptor, which is a concerning precursor for the development of bronchoalveolar 

cancer. However, there is been no conclusive evidence that marijuana smoking is associated with 

an increased risk of cancer (Medicine, Institute of 1999), (Hashibe 2006). 
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Figure 13:  Smoking a Common Marijuana Cigarette (Public domain, WikiCommons)

The smoking of any substance will not likely gain favor in the minds of many medical 

professionals, and in many states that have legislated medical marijuana laws, combustion 

smoking is not considered a medicinal route.   Older studies reported the dangers of marijuana, 

many of which could be attributed to the smoking itself rather than what substance was smoked.  

In light of the clinical nature of this work, information presented will focus on more modern and 

medically-acceptable routes of cannabinoid intake. 

An alternative known as vaporization does heat the product to an inhalable vapor, however 

combustion does not occur due to lower, controlled heating temperatures.   Generally the oral 

uptake of cannabinoids is much more variable than inhalation, and will display more erratic 

blood levels due to variability in absorption and metabolism.  Vaporization through a variety of 

commercially-available devices, including a heating device with a vapor collection bag, as well 

as smaller electronic “cigarettes”, has been shown to be an effective delivery route for inhaled 

cannabis and cannabis extracts (D. Abrams 2007).  

The vaporization of cannabis products offers a number of advantages over both the oral route 

and traditional smoking: (Gieringer 2004) 

avoiding carcinogenic hydrocarbons  and carbon monoxide combustion byproducts 

preservation of near-immediate absorption and symptom relief 

ability to titrate dosing based on the short-acting effects and ability to re-dose 
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The lower temperature produced in vaporizers likely also 

preserves the activity of more terpenes, which become a 

vapor at around the same boiling point as THC.  A 

temperature of approximately 185°C (365°F) will 

vaporize the majority of THC.  Other more harmful 

vapors appeared over 200°C, with true combustion around 

220-230°C.

Vaporization is not entirely harmless.  Like electronic tobacco cigarettes, the active ingredient is 

accompanied by other chemicals required for extraction and suspension.  Close inspection of the 

ingredients is warranted to avoid exposure to excess propylene glycol or other residual solvents.   

Oral/per os (PO):   

This refers to the most common overall route of medication administration, which is swallowing 

a capsule or pill.  The medication is absorbed through the gastrointestinal tract, and metabolized 

by the liver.  THC undergoes degradation by stomach acid, so meal intake and stomach acidity 

are additional variables affecting oral THC absorption.  Onset occurs in about 30min to 2h, but 

duration can be as long as 8-10 hours.  As discussed in the pharmacology section, the first-pass 

metabolite 11-OH THC is psychoactive, which may enhance and lengthen the subjective effects.  

For edible products such as brownies or cookies, the total THC content in milligrams as well as 

the serving size must be read carefully to avoid accidental overconsumption.

Due to the very long time of onset (up to 3 hours) with many ingested forms of cannabis, there is 

significantly more difficulty with dose titration and an increased likelihood of premature re-

dosing with subsequent over-medication.  This risk is most likely with new users, such as many 

cannabis-naïve patients that may be enrolling in new state medical cannabis programs or visiting 

states with recreational marijuana legislation.  

Urban folklore has long relayed tales of persons accidentally eating marijuana brownies.  In 

2007, a Michigan police officer ingested marijuana brownies that he confiscated from a suspect, 

but his lack of experience with ingesting THC led him and his wife to call 911 fearful of a lethal 

overdose.  The incident was broadcast on the news, along with the recording of his 911 call.  

Recently a prominent New York Times author wrote about her experience underestimating the 
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effects of edible marijuana products while sampling recreational products in Colorado, which 

highlights how simple it might be to over-ingest THC in the edible preparations that are widely 

available today (Dowd 2014).

Transmucosal:

Cannabinoid preparations can be administered via various mucous membranes, most commonly 

sublingually or buccal, as well as intranasal or rectal.  Even ocular drops can be manufactured by 

using newer technology to make the cannabinoids more soluble in water.  By avoiding first pass 

metabolism through the liver, bioavailability via mucosal absorption is more consistent than oral.  

Another advantage is the avoidance of smoking or vaporization of any kind, which minimizes 

secondhand exposure. 

For rectal suppositories, THC is chemically modified to the hemisuccinate, but has demonstrated 

roughly twice the bioavailability of the oral route in limited studies.  This route also offers 

advantages to treat disease states in which the oral route may be unsafe such as seizure disorders 

or aspiration risk (F. e. Grotenhermen 2002).   

Transdermal:   

In this case a medication is absorbed directly through the skin, through the use of a patch or 

ointment.  This route does offer the advantages of a more constant level of medication delivery, 

however absorption of medication through the various layers of the skin can be more variable, 

and additional variability regarding adhesive and other inactive supportive chemicals can make 

this method less desirable. 

Due to effects upon the TRPV1 receptor that are similar to capsaicin, cannabinoids have 

potential as pain-relieving patches.  Patches containing a variety of cannabinoids are currently 

commercially available in medical cannabis states, including THC, CBD, 1:1 THC to CBD, and 

CBN.   
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Cautions 
Unlike the vast majority of chemicals used for medical treatment, isolated cannabis has never 

been definitively shown to produce lethal effects in humans.  Survey data indicating the 

widespread use of cannabis in the US and other countries is also reassuring regarding the volume 

and duration of cannabis use in millions of persons without report of lethality.  Taken together, 

data would indicate that cannabis has a favorable safety profile both in laboratory animals and in 

everyday human use.   

However, any chemical with active effects upon human chemistry must be used with 

thoughtfulness.  A licensed provider recommending medical cannabis should do so with 

knowledge of pharmacology and attention to each individual patient’s underlying medical 

state—the same caution required with any other medication.  Because therapeutic cannabis is a 

newly developing field, additional educational resources may be needed to bring both patients 

and medical prescribers up to speed with the state of cannabis research and practical use.  In the 

end, the professional judgment of the licensed medical provider will determine the potential risks 

and benefits of cannabis use for each individual patient before making a recommendation.

Underlying disease processes 

Cardiovascular Disease:

THC has effects upon the cardiovascular system through multiple sites of action.  Initially, 

vasodilation and reflex tachycardia may be observed, but chronic use of THC can lead to less

predictable outcomes.  The exact effect of cannabinoids on the sympathetic and parasympathetic 

systems, baroreceptors, and vascular endothelium is yet to be fully determined, and could be 

influenced by the common practice of breath-holding during cannabis inhalation.  A growing 

number of case reports have highlighted the cardiovascular risks with regard to angina, acute 

coronary events, cerebrovascular events, and arrhythmias (Thomas 2014); however, it is difficult 

to interpret which risks are attributable to cannabinoids themselves versus the effects of smoking 

and concurrent tobacco use.  Research into the mechanism of these cardiovascular events found 

that the cause could be related to platelet activation.  CB1 and CB2 receptors are both found on 

human platelet cells, however the mechanism appears to be related to the arachidonic acid that is 

produced by enzymatic breakdown of endogenous and exogenous cannabinoids (Brantl 2014). 
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Polypharmacy 

In addition to the interactions noted above at a molecular level, at the organism level, the 

additive effects of other sedative medications should also be considered.  Mixing medications for 

anxiety, sleep and pain with medical cannabis could lead to oversedation. 

Previous studies have demonstrated that patient understanding of prescription labels is limited by 

patient literacy rates and the number of prescriptions they must maintain (Davis 2006).  

Chronically ill patients seeking relief from cannabis are likely taking other prescriptions, some of 

which may have additive mind-altering effects that further impair their ability to track multiple 

medications.  Taking additional time to educate patients and reinforce medication instructions in 

a fashion fitting to the patient is required to avoid misunderstanding and noncompliance. 

Driving 

Cannabis is known to be associated with functional impairment on multiple neurocognitive 

measures that correlate with driving:  attention, vigilance, tracking, time perception, and motor 

coordination.  However the amount of cannabis required to cause significant impairment varies 

by the user’s metabolism, experience with cannabis, and experience with driving.  Furthermore,

laboratory neurocognitive studies do not directly translate into real-world driving tests, where 

experienced cannabis users often show little functional impairment (Sewell 2009).  

The effect of cannabinoids with regards to driving impairment is difficult to quantify.  Unlike the

hydrophilic alcohol, where the dose and route of administration is more easily quantifiable, 

cannabinoids are ingested in a variety of forms and display variable absorption and metabolism.  

There is no national standardized plasma concentration at which an individual could be 

considered too impaired to participate in activities such as driving or legal matters, but the state 

of Colorado is using 5 ng/mL as the basis of new driving under the influence legislation 

(Colorado Department of Transportation 2014), and Washington state may follow.  This is 

correlated to multiple studies evaluating both culpability for motor vehicle fatalities and driving 

under the influence arrests, where an odds ratio (OR) was calculated for THC-positive drivers 

versus drug-free drivers.  An OR at 5 ng/mL for THC was found to exceed the OR for a blood 

alcohol concentration of 0.1-0.15% (Drummer 2004), which suggests similar levels of driving 

impairment at these two levels.  Previous studies that did not clarify the blood level, using only 
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positive or negative, were unable to show that cannabis was associated with driving injuries, with 

an OR slightly less than 1. 

Other countries have legislation regarding blood levels lower than 5 ng/mL, such as 2.2 in 

Sweden, and zero-tolerance in Australia (Hartmann 2013).  Due to the erratic absorption and 

metabolism, retroactively determining the blood level at the time of the driving infraction versus 

the time of the blood draw cannot be done reliably.   

Drivers <25 years old account for a disproportionate number of traffic fatalities.  This younger 

group of drivers is also more prone to risk-taking behaviors such as alcohol and drug misuse, 

risk-taking behaviors, and overconfidence.  Lacking the driving skills acquired over years of 

experience, younger drivers may suffer more driving impairment while under the influence of 

cannabis and/or alcohol, and particularly while under the influence of both. 

The National Highway Traffic Safety Administration Drug and Human Performance Fact Sheet 

for cannabis indicates that driving performance is impaired for approximately three hours, 

including decreased car handling performance, decreased reaction time, impaired time and 

distance estimation, motor incoordination, and sleepiness, but also stipulates that it is impossible 

to predict specific effects based on blood THC or THC-COOH concentrations (National 

Highway Traffic Safety Administration n.d.).

Regardless of the numeric levels of intoxicant, field sobriety test have been designed to assess 

the level of substance-induced impairment.  In a standard field sobriety test, a number of 

maneuvers are used to assess the motor coordination of the driver, including nystagmus, walk-

and-turn, and one-leg stand.  In many cases, an individual intoxicated on THC would fail 

roadside sobriety testing.  Many states such as Colorado have begun specific training for drug 

intoxication recognition. 

Youth

The endocannabinoid system is widespread throughout the CNS, and develops with the brain 

throughout childhood and adolescence.  Introducing chemicals such as cannabis, psychotropics, 

amphetamines, and other psychoactive chemicals affects neural activity in the developing brain.   
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With more and more states decriminalizing and/or supporting the medical use of cannabis, a 

valid concern is raised that impressionable youth may mistakenly believe that all cannabis use is 

“OK”, and increased rates of adolescent marijuana use will result.  Indeed, a parallel could be 

drawn between cannabis products and the widespread societal acceptance of mind-altering 

prescriptions such as sleeping pills and pain pills.  Complex family and social dynamics is 

outside the scope of this work, but the information presented here would certainly indicate that 

recreational marijuana use amongst underage persons is not acceptable.  Accurate education of 

parents and the community, as well as open and honest communication with medical providers, 

will dispel myths and promote responsible parenting practices. 

All cannabis products should be properly labelled, kept in child-proof containers, and stored in a 

fashion that avoids accidental ingestion by children or impaired adults.  While stories about 

accidental ingestion of “pot brownies” can a humorous component of urban lore, this can

represent a real danger for the psyche of children.  With the development of multiple edible 

products in states such as Colorado, it is easy to see how candies and brownies could lead to 

accidental ingestion if these products are not labelled and stored safely. 

Pregnancy/Lactation 

THC and its metabolites have been shown to cross the placenta and into breast milk.  Due to its 

effects on nausea, cannabis may be sought by pregnant women suffering from morning sickness 

or hyperemesis gravidarum, but there are no studies to support the safe use of cannabis in 

pregnancy or breast feeding.  Dronabinol, synthetic THC, is pregnancy category C, which 

indicates limited teratogenicity studies in rats have not revealed overt dangers, but there no 

adequate studies in pregnant humans.   

Pregnant mothers who smoke cannabis or other combustibles inhale increased carbon monoxide, 

which deprives the fetus of oxygen, a known harm to the fetus.  As with studies on youth, 

alteration of developing brain chemistry with exogenous neuromodulators could have long-term 

effects.  A 2013 review article in Pediatrics outlined effects of prenatal THC exposure, and in 

summary found no evidence for physical malformations, but mixed evidence for fetal growth, 

withdrawal irritability, and long-term cognitive linguistic and behavioral measures (M. a. Behnke 

2013).
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Studies examining prenatal exposure to cannabis and the long-term effects on the neonate should 

be interpreted with an eye for confounders rather than causality.  For instance, one study found 

that maternal use of THC during the 2nd and 3rd trimester predicted depressive symptoms 10 

years later in the offspring (Gray 2005).  If further questioning determined that the mother was 

using THC for her own depression, then both the genetic and environmental effects of maternal 

depression would influence depression incidence in her children.  Additionally, maternal use of 

an illicit substance would imply an element of substance addiction, would also has heritability.   

To date, there are no published studies regarding CBD-only formulations.

Psychiatry 

Conventional wisdom is to avoid cannabis in persons at high risk for psychiatric disease.  This 

recommendation is again based upon older studies in which cannabis containing primarily THC, 

with only traces of other cannabinoids, was found to be associated with a higher risk of psychotic 

symptoms and/or diagnoses.  A foundational Swedish questionnaire study followed a large 

cohort of 45,570 military enrollees and found a dose-dependent relative risk of schizophrenia of 

3 for conscripts who had used cannabis between 1-50 times, and 6 for conscripts who had used 

cannabis >50 times over 15 years (Andreasson 1987).

Epidemiologic studies along this line did continue, and continued to associate cannabis use with 

schizophrenia and/or psychosis at a relative risk of approximately 2 for adult cannabis initiation, 

and higher for those who began as a youth.  In addition to this association, some studies found 

that in patients with psychotic prodromal symptomatology, that cannabis use could provoke full-

blown symptoms (van der Meer 2012).  Drawing a causal relationship is still not solidified, since 

persons with mental health disorders often self-medicate with cannabis and other mind-altering 

substances (W. e. Hall 2004) and the underlying etiology of schizophrenia remains elusive. 

Studies evaluating the etiology of schizophrenia have identified a genetic predisposition at  

COMT, CNR1, BDNF, AKT1 and NRG1 that may cause a person to be more susceptible to the 

psychic stress of cannabis use (Pelayo-Teran 2012). Also, as emphasized in other areas, a higher 

CBD content prevents unpleasant psychic experiences (Schubart 2011), and CBD is a growing 

area for treatment of mental disorders such as schizophrenia. 
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Addiction/Abuse 

In the context of a federally illegal substance such as cannabis, questions regarding the potential 

for abuse and addiction are apt to arise.  Like anxiety and pain medications, providers should 

exercise caution in recommending any mind-altering substance to a patient with a history of 

addiction or high potential for such.   

2012 National Survey on Drug Abuse and Health, 8.6 million Americans meet criteria for 

alcohol, 5.1 million for any drug, and 2.7 for marijuana (Center for Behavioral Health Statistics 

and Quality 2013).  The high baseline prevalence of substance-related disorders in potential 

medical cannabis patients may influence a provider to screen for addictive behaviors with a tool 

such as SBIRT (Screening, Brief Intervention, and Referral to Treatment) before recommending 

a psychoactive substance such as cannabis, or prescribing psychoactive substances such as 

opiates or amphetamine derivatives.   

In the case of substance abuse, addiction can be broadly described as a person continuing to use 

the substance even though it has led to negative life consequences.   The National Institute on 

Drug Abuse (NIDA) estimates that 9% of adults who use cannabis will display elements of 

addiction, but the number rises to 17% in those that began using marijuana between ages 13-25.

Compared to other substances, cannabis does have a lower lifetime risk of dependence: (Anthony 

1994)
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Review of Cannabinoid Treatment for 
Selected disorders 
Background

While a body of research exists regarding treatment for a number of conditions, review of the 

literature must be undertaken with an understanding of the cannabis compounds used at the time. 

Early research involved undifferentiated cannabis, which would likely be best translated into 

current treatment modalities using whole dried smoked marijuana plant material.  In particular, 

FDA-endorsed research within the United States is limited to cannabis regulated by the National 

Institute on Drug Abuse (NIDA) and grown at the University of Mississippi by contract.  

Historically distributed strains of marijuana plant matter contained about 3.5-4% THC and no 

CBD, so research findings should be interpreted within this context.  Now, the Mississippi 

facility has expanded the range of THC available, such as low (2%), medium (4%) and high 

(8%), and is reported to stock strains up to 14%.  Health Canada currently distributes marijuana 

dried leaves at about 11-15% THC (Health Canada 2007).   

Even NIDA has had to respond to the increased need for suitable cannabis supplies for research 

purposes.  In late August 2014, they requested a massive increase in their quota for cannabis 

production through the University of Mississippi-- from 21 kg to 650 kg (Drug Enforcement 

Agency 2014).  In particular, the increased demand for high-CBD strains and the state specific 

legislation that has passed in 2014 to support the demand will require dramatically different 

approach toward the cultivation of cannabis products for federally-approved research.  Due to the 

time required to grow the plants to maturity, this increased supply will have some delay before it 

is available. 

With an understanding of the endocannabinoid functions, it is not surprising that exogenous 

cannabinoids can have widespread effects upon the nervous system.  While cannabis is still used 

for its long-standing indications of nausea, anorexia, and glaucoma, further study of the 

endocannabinoid system, its receptors, its natural and synthetic ligands are taking the field of 

medical cannabis research in new directions.  One new area of study is neuroprotection from the 

neurotoxic effects of hyperexcitability, free radical damage and ultimately cellular apoptosis.  In 

this process, a cellular insult such as hypoxia or hypoglycemia leads to a variety of downstream 
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effects. This includes an excess production of excitatory neurotransmitter such as glutamate, 

which in turn results in increased NMDA receptor sensitivity and excess calcium influx.  Nitric 

oxide production also synergizes apoptosis, and results in oxidative free radical production. 

These free radicals lead to further damage, which perpetuates this neurotoxic process.  CBD can 

temper this process through its effects as antioxidant free radical scavenger, as well as 

modulation of calcium influx. 

Another new area of cannabis-based treatment involves the immune system.  CB2 receptors are 

found in CNS microglia, along with CB1 receptors at lower levels.  CBD and CB2 receptor 

agonists are able to quell inflammation in the delicate neural tissues, and potentially offer benefit 

in neuroinflammatory and neurodegenerative disorders.   
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Review of Specific Medical Conditions
Seizure disorders 
Previous studies reported concern that seizure frequency may be increased in marijuana smokers.  

At that time, this would have described smokers of traditional marijuana cigarettes, which is a far 

cry from how cannabis is being used with regard to epilepsy today. 

Seizure disorders affect approximately three million Americans, more patients than any of the 

other conditions commonly treated by cannabinoids.  Studies regarding epilepsy and cannabis 

began long ago, in the Mechoulam laboratory (Carlini 1975) and expanded exponentially upon 

the elucidation of cannabis constituents and their varying mechanisms of action.   

THC, acting as an agonist at cannabinoid receptors, may still have a mixed excitatory/inhibitory 

effect upon brain systems involved in epilepsy due to the opposing neurotransmitters involved in 

anatomic pathways, which likely explains why the reports of THC’s epileptic effects are mixed 

(R. Pertwee 2008).  In contrast, CBD has inhibitory effects at cannabinoid receptors CB1, CB2 

and GPR55, and in vivo its general effect upon hyperexcitable neural tissues appears to be 

inhibitory as well, which makes it a good candidate for antiepileptic treatment. 

More recently, the use of CBD in particular for the treatment of seizure disorders was brought to 

the forefront by Dr. Sanjay Gupta (CNN 2013).  In a televised special called Weed, Dr. Gupta 

chose to recant his previous opinions regarding cannabis, and promote the use of high-CBD 

cannabis in the treatment of Charlotte Figi’s refractory Dravet epilepsy syndrome.  The 

Charlotte’s Web™ strain of high-CBD cannabis was developed in Colorado, and there is now a 

long waiting list of patients hoping to gain benefit.  

The recent publicity powered a wave of grass-roots pressure on state legislatures, which has 

already resulted in a number states passing legislation that considers therapeutic hemp separately 

from marijuana.  The lack of psychoactivity in CBD-only products makes these products far less 

controversial than cannabis initiatives in general.  In July 2014, H.R. 5226 was presented to 

Congress, entitled “Charlotte’s Web Medical Hemp Act of 2014” (Perry 2014). The passage of 

this bill would provide federal uniformity in tolerance for CBD and hemp products instead of 
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patchwork state regulations.  To be considered a hemp product, the cannabis sativa plant

materials, alive or not, must contain <0.3% THC by dry weight.   

GW Pharmaceuticals has a high-CBD product as well, Epidiolex®, that is derived from plants 

grown in the UK.  The company has received both orphan drug designation and Fast Track 

designation from the FDA for this CBD-only medication. Expanded access studies are underway 

for refractory pediatric epilepsy in California and New York, and the company just released 

preliminary results on 27 patients who had completed 12 weeks of adjunctive Sativex® therapy, 

with response quantified by % change in seizure frequency average over four weeks, as 

compared to baseline.  The overall reduction in seizure frequency was 44%, and 15% were 

seizure-free.  In the Dravet subset (n=9), the mean reduction in seizure frequency was 52%, with 

33% achieving seizure-free status.  Most patients did experience at least one side effects, 

including somnolence, fatigue, diarrhea, and appetite changes.  Three patients are being 

withdrawn due to lack of effect. 
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Multiple sclerosis (MS)  
MS is the most common inflammatory disease of the central nervous system. The incidence of 

MS varies depending on the population and geographic area, but ranges from less than 5 to 200 

per 100,000 persons (Mayr WT n.d.)  Spasticity is a common and debilitating symptom, which 

affects daily life in about one-third of MS patients (Rizzo MA 2004).   

In Europe, cannabis has been explored as a treatment option for MS for many years.  As early as 

1997, a survey reported improved pain and spasticity with cannabis use (Consroe 1997) and 

subsequent trials seemed to support the beneficial effect (Petro & Ellenberger).  Fortunately their 

years of experience using cannabinoids and the clinical studies they have published have 

solidified the therapeutic uses and safety profile.   

Because the endocannabinoid system is distributed throughout the CNS, broad cannabinoid 

treatment in MS affect the motor control areas, pain perception areas, as well as the glial cells 

that mediate autoimmune inflammation (D. a. Baker 2008). Randomized controlled trials such as 

CUPID evaluated dronabinol alone in disease progression, which did not show benefit (Zajicek 

2013), but did not incorporate the anti-inflammatory effects of CBD. 

Sativex, a combination of 1:1 THC:CBD is a sublingual spray approved for use in Europe for the 

treatment of pain and spasticity in MS patients.  In the United States, the combination medication 

is under investigational use in phase III clinical trials, and has granted Fast Track status for 

approval in treatment of cancer pain.  Initial benefits in spasticity were shown to be prolonged 

long-term as monitoring continued in the MOVE trial, without reports of serious adverse events 

(Flachenecker 2014).  Treatment tolerance was also documented in long-term follow-up in the 

UK (Serpell 2013), with adverse effects including dizziness (24.7%) and fatigue (12.3%). 
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Amyotrophic Lateral Sclerosis (ALS) 

In some ways similar to MS, ALS is characterized by motor neuron degeneration and death with 

gliosis replacing lost neurons. In some familial cases, mutations in superoxide dismutase (SOD1)

trigger superoxide radicals, setting off an inflammatory cascade which activates microglial cells.  

Once activated, microglial cells perpetuate the pathologic inflammatory responses by releasing 

additional oxygen radicals, excess excitatory glutamate, and cytokines that promote further 

immune cell migration into the CNS.  Activated microglia behave much like activated 

macrophages in the periphery, but in the neural tissues the inflammation in ALS can lead to 

long-term tissue damage and neural degeneration/death.   Excess glutamate-mediated 

excitotoxicity is central to ALS pathophysiology, possibly due to dysfunctional glutamate 

receptors, so an inhibitory cannabinoid could be of therapeutic value.

In animal models of ALS, a synthetic CB2 receptor agonist was shown to achieve delay in 

disease progression (Kim 2006).  THC has been previously shown to induce a shift from TH1 to 

TH2 cytokine profiles in T cells, which would modulate immune response favorably in ALS 

(Wolf 2008).

Aside from disease modification, symptom control in this terminally ill population is vital.

Cannabis has been used to treat a number of the symptoms ALS patients suffer, such as 

spasticity, pain, and nausea (Carter 2001).  Antioxidants are a mainstay of therapy, so CBD and 

other cannabinoids could achieve the goals of symptom control and disease control 

simultaneously.  ALS patients did report that marijuana relieved major symptoms of their disease 

except for speech and swallowing difficulties, but access to cannabis treatment is not always 

available (Amtmann 2004).
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Human Immunodeficiency Virus/Acquired Immune Deficiency Syndrome 

Already used by a significant proportion of patients living 

with HIV/AIDS (Woolridge 2005), cannabis may help to 

ameliorate the chronic symptoms of anorexia, nausea, and 

pain. (Sidney 2001) but conclusive evidence is lacking 

(Lutge EE 2013). 

In more recent years, delineation of the effects of cannabinoids on neurodegenerative disorders 

shed light upon possible treatment for HIV-Associated Neurocognitive Disorder (HAND).  

Similarly to other CNS disorders, glial activation is suppressed by CBD and can reduce long-

term inflammatory damage.  Further inflammatory suppression through CB2-specific treatment 

would also offer promising benefit (Purohit 2014).

HIV-sensory neuropathy may also benefit from cannabinoid treatment, as was suggested by Dr. 

Abrams’ study of cannabis in painful sensory neuropathy (D. e. Abrams 2007).

Previously, questions about the interactions of cannabinoids and protease inhibitors arose due to 

the shared hepatic metabolism.  Results of this investigation revealed that cannabis produced no 

significant reduction in protease inhibitor function (Kosel BW 2002), and the use of marijuana is 

theorized to indirectly improve antiretroviral function by reducing gastrointestinal symptoms and 

thereby increasing compliance.  
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Terminal Illness and Palliative Care 

Increasing numbers of Americans are choosing hospice for end-of-life care (Thompson 2011).  

When hospice care was established in the 1970s, cancer patients made up the largest percentage 

of hospice admissions.  Today, cancer diagnoses account for less than half of all hospice 

admissions (37.7%), with increasing numbers of unspecified debility (13.9%), dementia (12.5%), 

heart disease (11.4%), and lung disease (8.5%).  ALS and AIDS together make up less than 1% 

(National Hospice and Palliative Care Organization 2012). 

Despite increasing numbers, palliative care has not enjoyed an insurgence of cannabis-based 

research, but as more and more patients choose to die at home, that the use of cannabis products 

to promote end-of-life comfort will increase. 

Pain control 

In states with well-established registry programs such as AZ, pain is the single most common 

indication for medical marijuana.  However, pain can be a vague term for a number of diagnoses 

and syndromes that may have differing pathophysiology.  Pain caused by a broken bone cannot 

be compared to pain caused by a phantom limb, by diabetic neuropathy, or metastatic cancer.  

Similarly, it is difficult to compare human pain perception with pain models in animal research, 

which uses tests such as tail-flick, paw pressure, and hot plates.   

When used appropriately, cannabinoids appear to have great potential in treating particular types 

of pain.  Secondary to the anti-inflammatory effects, rheumatoid arthritis would be an 

inflammatory condition well-suited to cannabis therapy.  Cannabinoids offer anti-inflammatory 

effect, but through different mechanism than COX, so carry reduced risks for gastrointestinal 

complications. 

Pain perception is a complex process, originating at a site of injury or inflammation, carried 

through peripheral nerves to the spinal cord “gating” process, then ascending the spinothalamic 

tract and dorsal column into various areas such as the thalamus, cortex, and periaqueductal gray 

matter.  Because of the multiple synapses involved along this route, the pathway is amenable to 

therapeutic targets.  Leveraging cannabinoids and the TRPV1 receptor may prove to elucide new 

ways of treating chronic pain and neuropathic pain, neither of which finding a niche in

conventional medical treatments. 
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The endocannabinoid pathways have even shed new light on acetaminophen, an extremely 

common medication.  After endocannabinoids are cleaved and arachidonic acid is formed by 

FAAH, acetaminophen combines with arachidonic acid to form a molecule called AM404.  

AM404 has effects at the TRPV1 receptor, as well as weak agonist effects at cannabinoid 

receptors, which may mediate acetaminophen’s pain-relieving effects (Hogestatt 2005). This

finding again demonstrates that the endocannabinoids and their root fatty acids have many areas 

of interdependency. 

Nausea and Vomiting 
Controlling nausea and vomiting has been one of the more familiar indications for cannabis-

based medicines, supported by the FDA approval of dronabinol for chemotherapy-induced 

nausea and vomiting in 1985.  Later, the FDA rescheduled dronabinol from schedule II to 

schedule III, indicating a known therapeutic use and a lower potential for addiction.   

Demonstration of CB1 receptors in the rat area postrema, the “vomiting” center of the brain, 

supports an objective mechanism for THC mediated symptom control.  Additionally, studies 

have now demonstrated CB receptors in the GI tract, so cannabinoids act upon nausea and 

vomiting both centrally and peripherally.   

A systemic review of cannabinoids for the control of chemotherapy-induced nausea and 

vomiting showed that cannabis was more effective than conventional antiemetics such as 

prochlorpromazine and metoclopramide, but also had higher incidence of side effects such as 

feeling “high”, drowsy, dizzy, and either euphoric or dysphoric (Tramer 2001).  However, a 

head-to-head study between isolated cannabis products and newer antiemetics such as 

odansetron has not been undertaken. 

Appetite Stimulation 

While suppression of nausea and vomiting can indirectly promote 

appetite, there is evidence that THC and the CB1 receptor have a 

more direct role in stimulating appetite through central pathways.  

Long known to be a side effect of cannabis, this side effect can be 

leveraged to benefit patients suffering anorexia and wasting. 
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In comparison to other agents such as megestrol, a clear benefit has not been shown for cancer-

associated anorexia (Jatoi 2002). 

Trials in AIDS patients did show benefit versus placebo both short- and long-term regarding 

appetite stimulation, but less effect upon measured weight gain (Beal 1997). 

Inflammatory bowel disease 

Inflammatory bowel diseases such as Crohn’s and ulcerative colitis stand to benefit from the 

known anti-inflammatory effects of CBD and CB2 agonists together with the antidiarrheal and 

antiemetic qualities of THC.  The gastrointestinal 

tract has a large volume of nervous tissue, and both 

CB1 and CB2 are expressed in the mammalian gut 

(Massa 2005).  CBD was shown to reduce colon 

injury in a murine model of colitis by reducing 

reactive oxygen species in 2009 (Borelli 2009), and 

other studies showed that intestinal disease activity 

correlated with AEA levels in ulcerative colitis and 

celiac sprue, suggesting again that endocannabinoid manipulation may be of benefit.   The first 

human evaluation came in 2011 with Dr. Naftali’s observational study of THC cigarettes in

Israel (Naftali, Treatment of Crohn's disease with cannabis: an observational study 2011).  A 

small group of Crohn’s disease patients improved clinical scores with the use of cannabis, and 

could reduce other medications.  A followup placebo-controlled study also showed benefit in

clinical response (Naftali 2013).  Given the short duration of investigation in this field, it is too 

early to draw conclusions but the underlying principles and initial studies are encouraging. 

Glaucoma 

Confirmatory to popular lore, studies in the early 1970s showed that marijuana, when smoked, 

lowered intraocular pressure (IOP) in people with normal pressure and those with glaucoma. In 

an effort to determine whether marijuana, or drugs derived from marijuana, might be effective as 

a glaucoma treatment, the National Eye Institute (NEI) supported research studies beginning in 

1978. These studies demonstrated that some derivatives of marijuana transiently lowered IOP 
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when administered orally, intravenously, or by smoking, but not when topically applied to the

eye. This duration of action was deemed 

too short to make smoked THC a 

practical route of delivery for 24-hour 

intraocular pressure control (National 

Eye Institute, National Institutes of 

Health 1997).

However, none of these studies 

demonstrated that marijuana -- or any of 

its components -- could lower IOP as 

effectively as drugs already on the 

market. In addition, some potentially 

serious side effects were noted, including 

an increased heart rate and a decrease in blood pressure in studies using smoked marijuana.

The most recent recommendation from the American Academy of Ophthalmology found “no 

evidence demonstrating increased benefit and/or diminished risk of marijuana use in the 

treatment of glaucoma compared with the wide variety of pharmaceutical agents now available.” 

(AAO Complementary Therapy Task Force 2014)

Unfortunately much of the research done in this area was done prior to the advances in molecular 

biology that identified CB1 mRNA and proteins in the human eye (A. e. Porcella 2000).  The 

synthetic cannabinoid WIN 55212–2 applied topically was shown to reduce intraocular pressure 

in glaucoma cases resistant to conventional therapies (A. e. Porcella 2001).  Recent research with 

regards to the anti-inflammatory and neuroprotective effects of cannabinoids may lead to 

advances in the cannabinoid treatment of retinal disorders (Yazulla 2008). Since vision loss in 

glaucoma is mediated through optic nerve damage, neuroprotective agents would still offer 

benefit in preventing vision loss in glaucoma and other ophthalmologic disorders.

Because of the lipophilic nature of cannabinoids, an effective aqueous delivery system for 

ophthalmologic use was difficult to develop.  Hydrophobic drug delivery vehicles using 
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cyclodextrins developed in the late 1990s (Jarvinen 2002) which enabled the hydrophobic

cannabinoids such as THC and AEA to be soluble in an ophthalmologic preparation. Future 

research regarding the ophthalmologic benefits of cannabinoids will benefit both from more 

specific THC doses and from more consistent delivery vehicles.

Tourette’s and neurologic tics

Tourette’s syndrome is a developmental neuropsychiatric disorder characterized by chronic 

motor and verbal tics, beginning before age 18.  According to the CDC, GTS affects about 2-3/1,000 

children aged 6-17.  Going back to the 1980s, anecdotal reports began appearing in the literature 

related to THC use and Gilles de la Tourette syndrome (GTS).  Benefits were reported, however 

the sample sizes were small and the benefits are based upon subjective patient reports.  Later, 

Müller-Vahl published two studies reporting reduction in frequency and severity of tics, but

again only a small number of patients (28) participated. Her research, based in Germany,

demonstrated some beneficial effects at low doses of THC, titrated upward slowly (Mueller-Vahl

2003).

In review, only these two studies have been conducted and the sample size was not large enough 

to make any determinations about supporting the use of cannabinoids in treating tics or obsessive 

behaviors in Tourette’s syndrome (Curtis 2009).
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Brief Review of Newly Developing Research
Cancer 

Reports of the antineoplastic properties of cannabinoids have recently sparked a great deal of 

excitement regarding the future of cannabis science.  Experimental cell cultures of varying cell 

lines have been treated with CBD and other cannabinoids, and antineoplastic properties such as 

reduced invasion and reduced proliferation have been seen.   

AEA inhibits breast cancer cell proliferation (Petrocellis 1998) 
CBD, CBG and CBC inhibit breast carcinoma cell growth (Ligestri 2006) 
CBD inhibition of tumor pathways in glial cells (Solinas 2013) 
CBD and high-CBD strain cannabis inhibition of colon carcinogenesis (Romano 2014) 

This burgeoning field will likely take some time to clarify, since the mechanism of cannabinoid 

effect differs by tissue, and different cell lines express different receptors.  One example would 

be antineoplastic effects through the PPAR receptor.  Because PPAR is primarily expressed 

peripherally in adipocytes, cancer cells lines such as liposarcomas and mammary 

adenocarcinomas often express PPAR receptor, as well as some colon cancer.   

Diabetes 

Endocannabinoids intersect with diabetes on two fronts:  food intake and PPAR (discussed 

previously). Appetite stimulation through cannabinoid actions at central CB1 can lead to 

increased food intake, but peripheral CB1 modulation has shown to increase fatty acid 

metabolism as well as decrease food intake (O'Keefe 2014).  Central CB1 antagonism can cause 

unpleasant psychiatric side effects as was the case with rimonabant, so a synthetic, peripherally-

restricted CB1R anatagonist that did not cross the blood brain barrier would lack effects on mood 

while preserving effects on peripheral fat metabolism.   

Influence from dietary omega fatty acids and their effects upon fatty acid metabolism, are at play 

as well, which in turn affects PPARl.  One hypothesis is that a high omega 6:3 ratio causes 

overactive endocannabinoid activity, which then can dispose to obesity (Murru 2013).   

The size of the antihyperglycemic and antiobesity market will likely keep pharmaceutical 

companies working toward answers around the obesity/cannabinoid interplay. 
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Osteoporosis

Osteoporosis is most common form of degenerative bone disease and affects over 50 million 

Americans.  Natural bone remodeling is affected by a number of factors, but usually begins to 

favor resorption with decreased hormone levels and aging.   

Nonspecific CB1 and CB2 agonists such as anandamide and THC appear to tip the bone 

remodeling balance in favor of resorption, resulting in decreased bone mass.  CBD inhibits 

GPR55, which in mice has been shown to inhibit osteoclast activity without affecting 

osteoblasts, suggesting that it could be valuable for osteoporosis prevention (Idris 2012).

Genetically CB2-deficient mice develop osteoporosis-like bone structure , and selective CB2 

activation with a synthetic agonist prevented oophorectomy-induced bone loss (Ofek 2006).   

Following initial studies with CBD, other cannabinoids are also being evaluated for osteoporosis 

prevention, particularly those that are active at CB2 but lack significant CB1-mediated 

psychoactivity, such as THCV (R. Pertwee 2008). 

Mental Health 

One-third of pts with schizophrenia do not achieve adequate results with conventional treatment, 

despite suffering multiple side effects.  Earlier studies indicating that cannabis could trigger 

psychotic breaks earlier in life did not specify CBD or THC content, but given the timeframe of 

the studies, likely there was no significant CBD component.   

CBD has been shown to have much the opposite effect—calming the psyche.  Effects at 5-HT 

have been recently demonstrated, which mediate a calming, antidepressant effect.  Endogenous 

AEA appears to play a part in schizophrenia, since levels of AEA appear to correlate with 

symptoms in some patients.  Following up on earlier case reports, a recent clinical trial in 

Germany showed that CBD and the associated rise in AEA had therapeutic effect in patients 

comparable to a conventional antipsychotic, but with fewer side effects (Leweke 2012).

Other Neurodegenerative Diseases 

Parkinson's disease (PD)  
PD is a neurodegenerative disorder characterized by a dramatic loss of dopaminergic neurons in

the substantia nigra (SN). Several pathologic mechanisms have been proposed, including 

excitotoxicity and oxidative stress.  In recent years, the involvement of neuroinflammatory 
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processes in nigral degeneration has gained increasing attention. Not only have activated 

microglia and increased levels of inflammatory mediators been detected in the striatum of PD 

patients, but a large body of animal studies points to a contributory role of inflammation in 

dopaminergic cell loss.

Huntington’s Disease 
Known for its hypertonic chorea, Huntington’s disease is neurologic condition with little 

treatment in conventional medicine.  In postmortem brain samples, CB1 receptors are lost in the 

basal ganglia of Huntington’s patients as well as mice, but the exact role in the endocannabinoid 

system in Huntington’s is not yet clear.  Through TRPV1 receptors, cannabinoids have potential 

to downregulate hyperkinesia, but only limited studies have taken place which indicated that 

Nabilone was not effective for chorea (al 1999). 

Alzheimer’s Disease 
Deposition of beta-amyloid and subsequent microglial inflammation are hallmarks of 

Alzheimer’s disease.  In an animals injected with beta-amyloid, CBD treatment showed benefit 

in amyloid deposition and functional tests (Bachmeier 2013).  Benefits in mouse cognitive 

functioning improved with administration of chronic CBD as well (Cheng 2014). 

Dermatology 
A number of the lesser-known cannabinoids as well as terpenes have antimicrobial, antifungal, 

and antiseborreic qualities.  Topical cannabis preparations are safe and inexpensive compared to 

alternatives manufactured by prescription, and may offer a novel route to combat MRSA.
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General References and Further Reading
O’Shaughnessy’s:  http://www.beyondthc.com/

Erowid: https://www.erowid.org/plants/cannabis/cannabis.shtml

UCSF Center for Medicinal Cannabis Research: http://www.cmcr.ucsd.edu/

http://www.coloradodot.info/programs/alcohol-and-impaired-driving/law-enforcement/aride

Charlotte’s web via Realm of Caring:  

http://theroc.us/index.php?option=com_content&view=article&id=57&Itemid=388

High Times:  http://www.hightimes.com

National Organization for the Reform of Marijuana Laws:  http://norml.org/about

Project CBD:  www.projectCBD.org

National Highway Traffic Safety Administration:  http://www.nhtsa.gov/Driving+Safety

National Institute on Drug Abuse:  www.drugabuse.gov/drugs-abuse/marijuana

State web sites: 

AZ:  http://www.azdhs.gov/medicalmarijuana/rules/

CA: www.cdph.ca.gov/programs/mmp

CO: https://www.colorado.gov/pacific/cdphe/medicalmarijuana

MN: http://www.health.state.mn.us/topics/cannabis/

NY: Bill No. A06357 

http://assembly.state.ny.us/leg/?default_fld=&bn=A06357&Summary=Y&Text=Y

WA: http://www.doh.wa.gov/YouandYourFamily/Marijuana/MedicalMarijuanaCannabis
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Disclaimer
The information provided here is not intended to be a comprehensive review of the literature nor

a substitute for medical education or legal advice.  We believe that an understanding of the 

current state of medical research is essential to the proper preparation and dispensing of medical 

cannabis products.  In this constantly evolving field, information can quickly become outdated.  

Website and other electronically-published information presented may be frequently updated and 

we recommend that the reader seek primary source information. 

Photographs used herein are not restricted by outside copyright, obtained either by public domain 

or free stock photos. 
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Attachment K—Internet Service Provider Letters 
 

Attachment K 

Enclosed are letters affirming internet access is readily available at the manufacturing facility and all four 
dispensary locations. The dispensary provider letters include confirmation of service and a bid for cost of 
service and various packages available to the location.  

Manufacturing Facility – Perth, NY 

See following Internet Confirmation Letters    

Dispensaries: 

110 Wolf Road, Colonie, NY 

See following Internet Confirmation Letters    

589 Harry L Drive, Johnson City, NY 

See following Internet Confirmation Letters    

89-55 Queens Boulevard, Elmhurst (Queens), NY 

See following Internet Confirmation Letters    

217-219 E. Post Road, White Plains, NY 

See following Internet Confirmation Letters    

Also included is a complete coverage quote for all facilities from Verizon, verifying redundant coverage 
for all facilities.  
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Proposed Pricing
Proposal#: 5928857 Proposed Pricing Good Until: 6/26/2015 12:00:00 AM

Account Executive: Virginia Allen
Telephone: (315) 883-5317 Ext Fax: (704) 945-5825
Email: genie.allen@twcable.com

Customer Information:
Authorized Contact: Contact Phone: Contact Fax:
Chuck Ledermann (612) 440-5543

New and Revised Services and Monthly Charges At: 110 Wolf Rd  , Albany NY 12205 
Product Quantity Sales Price Contract Term Monthly Price
Exchange Premium Mailbox Promotion 1 $ 36 Months $

Q2 2015 Acq - 50M x 5M 1 36 Months

Monthly Total:*
*Prices do not include taxes and fees

*Prices quoted are subject to change. Applicable taxes and fees are not included in the quoted price.   Additional Terms and Conditions
may apply.
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Product Descriptions 

Internet Access 
Internet Access is a core commercial product offering that can provide always-on Internet access via a cable modem or cable 
router. Access is available in multiple speed tiers based on customer needs. The service utilizes the Time Warner Cable 
Business Class (TWCBC) Hybrid Fiber Coax (HFC) network.

FEATURES BENEFITS 
Quick and Easy Installation Save time and money by getting your business online quickly and easily.

Tiered Service Levels You can select the speeds appropriate for your business – up to 100 Mbps 
download/5 Mbps upload transmission speeds.

Scalable Service Levels Transmission speeds can be increased remotely when business
needs change.

Cloud Services 

Help improve your business productivity with reliable, easy-to-use hosted communication, collaboration and data 
management solutions that include Microsoft® Hosted Exchange 2010, SharePoint® 2010 and Outlook®. Time Warner Cable 
Business Class Cloud Services give you the right tools to help you and your employees communicate more effectively. Hosted 
Exchange provides access to communication features such as Email, Calendars and Contact Lists. SharePoint delivers an easy, 
reliable method to share and manage business files from a central location. TWCBC Cloud Solutions can minimize your need to 
invest in software, hardware and other IT resources. Since these services are available on demand, you have the flexibility to add
or change services based on the specific needs of your business.

FEATURES BENEFITS
Anti-Spam/Anti-Virus services are included as
a free feature for all customers

Safeguards data from threats and attacks with full security patch management, 
premium anti-virus and anti-spam protection.

Delivered in the Cloud Reduces the need to buy dedicated servers and specialized software while 
delivering a secure suite of communication and collaboration solutions, thereby 
working to lower your total cost of ownership.

Integrated email, email notification, scheduling and 
information-sharing tools allow tasks to
be created, assigned and tracked for project 
management and personal time management

Enables easy collaboration among team members inside and outside
the organization, with the ability to set permission rights for individuals.

Proprietary online service management tool Enables you to easily add or delete users, reset passwords, backup mailboxes, 
wipe users’ mobile devices and more.

24/7/365 expert technical support via phone
and email

Around-the-clock access to expert help whenever you need it.
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Proposed Pricing
Proposal#: 5929011 Proposed Pricing Good Until: 6/26/2015 12:00:00 AM

Account Executive: Virginia Allen
Telephone: (315) 883-5317 Ext: Fax: (704) 945-5825
Email: genie.allen@twcable.com

Customer Information:
Authorized Contact: Contact Phone: Contact Fax:
Chuck Ledermann (612) 440-5543

New and Revised Services and Monthly Charges At: 589 Harry L Dr  , Johnson City NY 13790 
Product Quantity Sales Price Contract Term Monthly Price
Exchange Premium Mailbox Promotion 1 36 Months

Ultimate Internet - 50M x 5M 1 $ 36 Months

Monthly Total:*
*Prices do not include taxes and fees

*Prices quoted are subject to change. Applicable taxes and fees are not included in the quoted price.   Additional Terms and Conditions
may apply.
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Product Descriptions 

Internet Access 
Internet Access is a core commercial product offering that can provide always-on Internet access via a cable modem or cable 
router. Access is available in multiple speed tiers based on customer needs. The service utilizes the Time Warner Cable 
Business Class (TWCBC) Hybrid Fiber Coax (HFC) network.

FEATURES BENEFITS 
Quick and Easy Installation Save time and money by getting your business online quickly and easily.

Tiered Service Levels You can select the speeds appropriate for your business – up to 100 Mbps 
download/5 Mbps upload transmission speeds.

Scalable Service Levels Transmission speeds can be increased remotely when business
needs change.

Cloud Services 

Help improve your business productivity with reliable, easy-to-use hosted communication, collaboration and data 
management solutions that include Microsoft® Hosted Exchange 2010, SharePoint® 2010 and Outlook®. Time Warner Cable 
Business Class Cloud Services give you the right tools to help you and your employees communicate more effectively. Hosted 
Exchange provides access to communication features such as Email, Calendars and Contact Lists. SharePoint delivers an easy, 
reliable method to share and manage business files from a central location. TWCBC Cloud Solutions can minimize your need to 
invest in software, hardware and other IT resources. Since these services are available on demand, you have the flexibility to add
or change services based on the specific needs of your business.

FEATURES BENEFITS
Anti-Spam/Anti-Virus services are included as
a free feature for all customers

Safeguards data from threats and attacks with full security patch management, 
premium anti-virus and anti-spam protection.

Delivered in the Cloud Reduces the need to buy dedicated servers and specialized software while 
delivering a secure suite of communication and collaboration solutions, thereby 
working to lower your total cost of ownership.

Integrated email, email notification, scheduling and 
information-sharing tools allow tasks to
be created, assigned and tracked for project 
management and personal time management

Enables easy collaboration among team members inside and outside
the organization, with the ability to set permission rights for individuals.

Proprietary online service management tool Enables you to easily add or delete users, reset passwords, backup mailboxes, 
wipe users’ mobile devices and more.

24/7/365 expert technical support via phone
and email

Around-the-clock access to expert help whenever you need it.
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Based on previous experience in Minnesota via our affiliate Minnesota Medical Solutions 
(MMS), Empire State Health Solutions is confident in its ability to execute on a very tight 
timeline and we are prepared to offer patients medications as early as Nov 30, 2015 if permitted 
by New York State.  We understand that the current timeline indicates January 2016 as the initial 
date for providing patients medications; however, our preparation is underway and with the 
current accelerated timeline we will meet and exceed anticipated deadlines. 

Please see the attached timeline that extends from the current time through January of 2016.  
ESHS will be utilizing its Phase 1 building (already built) and Phase 2 greenhouse by January of 
2016.  The Phase 3 facility construction will commence in the Fall of 2016. 

Important dates for the ESHS timeline: 

Immediately Planning for immediate implementation/build out has already began for Tryon 
Park Manufacturing site, and our four dispensary facilities to have all four dispensaries 
operational by January of 2016. 

July 1-July 30 Registration Awarded.  ESHS is prepared to commence activity immediately 
upon receipt of the registration.  Our planned rapid build out of the security and manufacturing 
apparatus is vital to the rapid availability of medications for New Yorkers.     If we are able to 
start cultivation prior to August 1, we are confident that we can have medications available as 
early as November 30, 2015.   

August 1, 2015 Dispensary Build Out Begins.  ESHS has a particular clinical style for its
dispensaries and will start the planning and build out process very early.  Distribution Centers 
will be built out in sequential fashion with approximately 2-3 weeks between each 
geographically dispersed location. 

August 1, 2015 Laboratory Build Out Begins.  Laboratory, extraction and packaging build out 
will commence immediately upon receipt of the registration. Due to our significant on-site lab, 
this is much more involved for ESHS than for many industry standard medical cannabis 
cultivators.

August 1, 2015 (or upon registration/approval by the department) Cultivation Begins 

August 15, 2015 Phase 2 Greenhouse Construction Begins 

October 1, 2015 Installation of Extraction, Separation Equipment 

October (second week) First Full Scale Harvest 

October (3rd-4th week) First Extraction of Product 

October (4th week) Separation Process Commences

November 1, 2015 Formulation Begins At Scale 

November 3, 2015 Installation and Testing of Packaging Equipment 



November 5, 2015 Comprehensive Internal Quality Review, ESHS and Vireo Health Quality 
Teams

November 14 First Cannabis Derived Medications Available for Third Party Testing 

November 25, 2015 Dispensary build out completed for first two dispensaries 

November 30, 2015 First Medications Available for Patients.  These would only be distributed 
on an accelerated timeline only with the go ahead of the department of health and we anticipate a 
first distribution date in January of 2016. 

January 1, 2016 Production at Capacity of Phase 1, Phase 2 Facilities 

January 1, 2016 All four dispensaries ready for patients

Dec 1, 2016 through January, 2016 Rapid, sequential completion of the ESHS dispensaries 
throughout New York.  This aggressive timeline is important to maximize patient access.   

Please see the attached supplement L1-- major events timeline on the next page: 

Please see Staffing Plan J for employee training requirements for this timeline.

Gantt Charts 

Please see the individual Appendix B section for each facility for the construction timelines. 
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