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The Dosing Project:



Safe Cannabis Experience

CBD in Marijuana May Worsen Glaucoma

Symptomatic Sinus Arrest Induced by 
Acute Marijuana Use Uncontrollable Vomiting Due to 

Marijuana Use on the Rise



All products have 
liabilities, even 
Baby Powder



The Dosing Project
Non-Interventional Surveillance Study Investigating the 
Acute Effects of Cannabis Use in a Naturalistic Setting

Study Rationale
• Lack of FDA oversight for Safety
• Cannabis Consumer Dosage occurs through Trial and Error
• Over 3,000 CBD Brands Marketed w/o Validation
• Over 700 Cannabis Flower Names w/o Validation
• New Product Additives/Fillers/Base – Vape Pen Illness 2019
• De-Convolute Cannabis using Multi-Agent Pharmacology



Study Hypothesis: Surveillance Studies of Community 
Accessible Cannabis Products can identify beneficial 
Dosages and Adverse Events (AE)

Primary Objective: Improve the Safe and Efficacious 
Use of Community-Accessible Cannabis Products

After using Cannabis, Participants 
respond to a brief online survey 



5-Step Analysis

1. Characterization of Cannabis products.
2. Categorization by dosage and routes of 

administration
3. Stratification of respondents
4. Correlation to therapeutic benefit and adverse 

events
5. Certification of Safety and Efficacy  using newly 

derived Effect Index for comparisons
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Untargeted 
Discovery 
Features



Concentrate
Cartridges 

Oral Liquid/Tincture 
Gummy, Capsule, Tablet
Hash/Wax/Shatter/etc. 

Baked Goods/Candy 

Flower
Pre-Rolls/Joints 

Pipes/Water-Pipes 
Vaporizers
Capsules

Categorization - I



Topical
Oil

Alcohol
Patch

Inhaled
Smoked 

Vaporized Ingested
Sub-lingual

Oral Mucosal
Gastrointestinal

Categorization - II



Chart Review 
of 

Medical 
Cannabis Use 

Disorders of: Medical Cannabis 
Patients

Pain 16,753 52%
Mood 10,931 34%
Sleep 2,943 9%

Appetite 226 1%
Other 1,205 4%
Total 32,058 100%

Cannabis Specialty Clinics 2015- California

Stratification by Indication



“Blue Tart” Pre-Roll
Type I “Floral” Inhaled Flower used for Pain

Does it Work? Therapeutic Responses
3  Completely   2 Almost Completely  1 Somewhat  0 Not Much

Characterization + Categorization + Stratification 

Correlation

Is it Safe? Adverse Events: Yes or No

How Much Do You Use? Dosage
1-2 Puffs 3-4 Puffs 5-6 Puffs ½ Gram 1 Gram



. . . and Correlates 
with the HI BPIN / LIM Ratio Type
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Open Responses Chart Review N=102
Survey Responses The Dosing Project N=344

Dosage Categories 

Test Prob>ChiSq
Likelihood Ratio 0.0017*
Pearson 0.0032*



All Types Type I for Pain

Inhaled Flower 
Dose - Effect



Somewhat

Almost

Complete

Inhaled Type I 
Dose 

Response
THC mg/kg

For Pain



Complete

Somewhat

Almost
Inhaled Type I 

Dose 
Response
THC mg/kg
For Sleep



Inhaled Flower 
Dose Categories 

by
Aroma-Type



Inhaled Type I 
Dose 

Response
THC mg/kg



Adverse Events
of 

Industry 
Product Types

National Poison Data System 
January 2017- December 2019

N=28,630

Exposures
• Flowers (65.5%) 
• Manufactured Edibles (19.3%) 
• Concentrates (9.6%)
• Vaporized liquids (3.8%)
• Other Cannabis products (1.8%)

Is it Safe?



Dry Mouth Cough

Adverse Events
Inhaled Flower

N=344



Inhaled Type I Flower Dosage

Safety Index

Responses 
without AE
Divided by

Total 
Responses



Inhaled 
Type I Flower  
Pain vs. Sleep

Safety Index
by Indication



Inhaled 
Type I Flower

for 
Pain

0 3 4 54

8 9 5 2   5

8 21            5 9             5

Safety Index
by Therapeutic Response

N = 94 
0 1 0 1             0

1-2 
puffs

3-4 
puffs

5-6 
puffs

1/2 
gram

1 
gram



Inhaled 
Type I Flower

for
Pain

Safety Index
by Aroma Type

1-2 
Puffs

3-4 
Puffs

5-6 
Puffs

1/2 
Gram

1 
Gram



Testable 
Hypothesis: 
Optimizing 

Safety and Effect
Inhaled Type I 
Aroma Flower

for Pain Floral Earth Fuel

Complete Response
Increasing Dose 



3-4 Puffs
1 Gram

½ Gram
5-6 Puffs 1-2 Puffs

Multiple 
Correspondence 

Analysis
Inhaled Aroma-

type Flower

Safe & Effective 
Dosage:
Complete Response, 
No AE

Floral
Earth
Fuel



Effect Index (EI) for Safety

• Comparative Measure of Cannabis Safety & Efficacy
• Analogous to a Therapeutic Index

𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬 𝑰𝑰𝑰𝑰𝑰𝑰𝑬𝑬𝑰𝑰 𝑬𝑬𝑰𝑰 =
𝑨𝑨𝑬𝑬𝟓𝟓𝟓𝟓
𝑬𝑬𝑬𝑬𝟓𝟓𝟓𝟓

AE50  = Dose (mg/kg) 50% probability of an Adverse Event
ED50 = Dose (mg/kg) 50% probability of either a 
Complete or Almost Complete Response



Logistic Fit
Adverse Events and Effective Dose

Floral Earth
Floral

Effect Index = 
1.5

Earth
Effect Index = 

3.1

AE50 = 
1.2 mg/kg 

ED50 = 
0.8 mg/kg

AE50 = 
4.0 mg/kg 

ED50 = 
1.3 mg/kg



α-Pinene cluster includes Sabinene . . .
May explain narrow Effect Index (EI) 



“Blue Tart” Pre-Roll
Characterization: Type I “Floral”
Categorization: Inhaled Flower 
Stratification: Pain
Correlation: Effective Dosage “3-4 puffs”
Certification: Effect Index = 1.5
Narrow Effect Index 
For Pain, recommend “Earth” Aroma-types

The Dosing Project
Report
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We want to hear from you!

Scan the QR code below to provide your feedback on 
the presentation.
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