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My Background

• Mass College of Liberal Arts (B.A., ‘07)
• UMASS (Research Assistant, ‘07-’08)
• University of Vermont (Ph.D., ’08-’13)
• Johns Hopkins (Postdoc, ’13-’15)
• Columbia University Medical Center 

– (Postdoc ‘15-’16) 
– (Faculty ‘16) 



Outline

• Cannabis today (times have changed)
• Passive cannabis smoke exposure
• Dose effects of edibles (brownies) 
• Lab studies for medications development

– Pain management 
– Posttraumatic stress disorder
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Science is behind

• Changes occurred a faster rate than 
NIH(NIDA) scientists could investigate

• Most controlled laboratory research
– Low potency cannabis (~1−5% THC)
– High THC/CBD ratio (~20/1)
– Smoked route of administration

• Little is know about effects of 
– More potent cannabis
– Differing THC/CBD ratios
– Other routes of administration 
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Measures 

• Biological specimens
• blood, urine, saliva, hair
• THC, 11-OH-THC, and THC-COOH

• Cardiovascular
• heart rate + blood pressure

• Subjective effect ratings
• Cognitive performance

• Divided attention 
• Information processing
• Memory/Math







Urine drug tests (THC-COOH)

Immunoassay (50 ng/mL) ‘standard’: 
• No ventilation: 1/6 positive 
• Ventilation: 0/6 positives

Immunoassay (20 ng/mL) ‘strict’: 
• No ventilation: 4/6 positive 
• Ventilation: 0/6 positives

GC/MS (15 ng/mL) ‘lab confirmation’: 
• No Ventilation: 4/6 positives
• Ventilation: 1/6 positive 







Cognitive effects

• Passive Exposure group
• Decreased performance on Information 

Processing test following unventilated session 
• Improved performance on Memory/Math 

following the ventilated session (learning effect) 
• Active smokers – no changes after smoking 

~3 grams each (tolerance)



Summary

• Room ventilation has significant impact on 
exposure

• Under extreme circumstances
• Positive drug tests for up to 24 hours
• Mild subjective effects 
• Very minor cognitive effects

• ***It takes extreme exposure conditions to 
fail urine test, and the period of time you 
would be positive for is negligible*** 



What about edibles?

• 16-26% of medical cannabis users
• ~40% retail market in Colorado
• Potential advantages

– No combustion
– No equipment (vs vaped)
– Longer time course 



What about edibles?

• 18 healthy subjects
• Not current cannabis users
• Crossover design - 4 doses tested

– 100mg, 250mg, and 500mg of 10% THC 
cannabis

– Placebo (250mg of < 1% THC cannabis) 



Drug preparation

• Cannabis ground 
into powder

• Heated for 30min 
@250°F (121°C)

• Stirred into batter
• Baked for 30min 

@325°F (163°C)



Drug preparation

• Independent test 
batch analysis 
– Complete 

decarboxylation 
of THC-A to THC

– Yielded doses of 
0mg (placebo), 
10mg, 25mg, 
and 50mg THC



Design and measures

• Standardized low-fat breakfast
• Ingest brownies with water
• Study measures at regular intervals

– Blood, urine, saliva, hair 
– Heart rate and blood pressure 
– Subjective effects 
– Cognitive tasks
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Adverse events

• 4 individuals vomited 
– 1 @ 25mg; 3 @ 50mg

• 2 participants had panic/anxiety reactions
– 1 @ 25mg; 1 @ 50mg

• Nausea, dizziness, somnolence, common 
after 25 and 50mg cannabis doses 



Summary – edibles 

• Orderly dose effects across measures
• Longer time course than smoked

– ~90 minutes until peak effects
– ~8+ hour duration at higher doses

• 10mg doses were well-tolerated by 
novice users



Cannabis and pain

• Thank you to Dr. Abrams 
• Human laboratory model to test the 

analgesic effects of cannabinoids and 
other pain meds in healthy subjects 
(Ziva Cooper et al)



Laboratory model

• Cold Pressor Test
– Experimental pain in 

healthy participants
– Objective outcome 

measures
• Subjective effects

– Pain
– Subjective effects 

associated with abuse 
liability

55



Cannabis and pain



Design 

• Within-subjects, 5 lab sessions
• Example schedule:


ResearchRandomizer.csv

		Research Randomizer Results:

		60 Sets of 4 Yes Numbers Per Set

		Range: From 1 to 4 -- No

		Set 1		Set 2		Set 3		Set 4		Set 5		Set 6		Set 7		Set 8		Set 9		Set 10		Set 11		Set 12		Set 13		Set 14		Set 15		Set 16		Set 17		Set 18		Set 19		Set 20		Set 21		Set 22		Set 23		Set 24		Set 25		Set 26		Set 27		Set 28		Set 29		Set 30		Set 31		Set 32		Set 33		Set 34		Set 35		Set 36		Set 37		Set 38		Set 39		Set 40		Set 41		Set 42		Set 43		Set 44		Set 45		Set 46		Set 47		Set 48		Set 49		Set 50		Set 51		Set 52		Set 53		Set 54		Set 55		Set 56		Set 57		Set 58		Set 59		Set 60
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						DRUG CONDITION ORDER (1 = nabilone, 2 = Cannabis, 3 = propranalol, 4 = placebo)												EST WORD TYPE BLOCK PRESENTATION ORDER (1 = trauma words, 2 = positive words, 3 = negativ words, 4 = neutral words, 5 = trauma-matched control words)

		Participant ID				session 1		session 2		session 3		session 4						Session 1												Session 2												Session 3    												Session 4   

																		block 1		block 2		block 3		block 4		block 5				block 1		block 2		block 3		block 4		block 5				block 1		block 2		block 3		block 4		block 5				block 1		block 2		block 3		block 4		block 5

		1				2		3		1		4						3		1		2		5		4				2		4		1		5		3				2		4		1		5		3				2		3		4		5		1

		2				4		1		2		3						3		4		5		1		2				5		4		1		2		3				2		3		4		5		1				2		1		3		4		5

		3				3		2		1		4						5		1		3		2		4				2		4		1		5		3				4		3		2		5		1				1		2		4		3		5

		4				1		4		3		2						2		3		5		1		4				4		1		3		2		5				1		3		5		4		2				1		4		5		2		3

		5				4		1		3		2						4		3		1		2		5				2		5		3		1		4				3		2		5		1		4				4		3		2		5		1

		6				4		2		3		1						5		2		1		3		4				4		2		3		1		5				4		2		1		3		5				4		5		1		3		2

		7				2		1		3		4						5		2		1		3		4				3		2		5		1		4				3		2		5		1		4				3		5		2		4		1

		8				2		4		3		1						4		1		3		5		2				3		4		5		2		1				1		4		5		2		3				5		1		2		4		3

		9				3		1		4		2						4		3		5		2		1				4		2		5		1		3				1		5		4		3		2				3		2		1		4		5

		10				3		4		2		1						4		2		1		5		3				1		5		4		2		3				5		4		1		3		2				3		1		2		4		5

		11				3		2		4		1						1		2		3		5		4				4		3		1		5		2				1		3		4		5		2				2		3		5		4		1

		12				2		3		4		1						2		1		5		3		4				4		5		1		3		2				2		1		3		5		4				5		4		3		2		1

		13				3		4		2		1						2		1		3		5		4				1		5		2		3		4				2		3		4		5		1				4		5		1		2		3

		14				4		1		2		3						1		5		4		3		2				3		1		2		5		4				1		3		4		2		5				3		1		2		5		4

		15				3		1		4		2						2		4		3		5		1				1		2		5		3		4				1		4		3		2		5				4		3		1		2		5

		16				2		3		1		4						2		5		1		3		4				4		3		2		5		1				2		5		1		4		3				5		1		3		2		4

		17				2		1		3		4						1		4		3		5		2				3		4		2		5		1				1		2		5		3		4				3		1		5		4		2

		18				4		3		2		1						3		4		5		2		1				1		4		3		2		5				1		4		2		5		3				2		5		1		4		3

		19				2		1		4		3						1		2		5		3		4				2		5		1		4		3				2		4		1		3		5				5		4		3		2		1

		20				4		3		1		2						2		3		1		4		5				1		3		4		5		2				3		2		5		4		1				4		5		3		2		1

		21				3		1		2		4						5		1		4		2		3				3		2		5		4		1				5		2		4		1		3				4		2		5		1		3

		22				1		2		3		4						1		4		5		2		3				2		3		1		4		5				2		5		1		4		3				3		5		2		1		4

		23				1		4		2		3						5		4		2		1		3				3		2		5		1		4				4		5		1		3		2				1		5		4		2		3

		24				2		4		1		3						2		1		3		5		4				4		1		2		3		5				5		1		2		4		3				5		2		4		3		1

		25				3		4		2		1						4		2		1		5		3				3		5		1		4		2				3		1		4		5		2				3		4		1		5		2

		26				2		3		4		1						4		3		5		2		1				4		3		5		2		1				2		4		5		3		1				4		3		1		5		2

		27				4		1		3		2						1		2		5		4		3				2		1		5		4		3				1		2		5		4		3				4		5		2		3		1

		28				2		4		1		3						4		1		2		5		3				5		4		2		1		3				2		4		3		5		1				5		4		2		3		1

		29				3		2		4		1						4		1		5		2		3				5		4		2		3		1				3		4		2		5		1				3		4		2		5		1

		30				1		3		4		2						3		4		2		1		5				5		1		3		2		4				2		3		5		4		1				4		1		2		3		5

		31				2		4		3		1						5		3		2		1		4				2		4		1		5		3				5		1		3		2		4				4		2		5		1		3

		32				4		1		3		2						5		4		1		3		2				1		2		3		4		5				2		1		3		5		4				5		3		2		4		1

		33				1		2		4		3						3		5		1		2		4				4		2		5		3		1				1		3		4		2		5				3		4		2		1		5

		34				2		1		4		3						3		1		2		4		5				1		4		2		3		5				5		1		4		2		3				5		3		2		1		4

		35				4		1		3		2						4		1		3		5		2				1		2		4		3		5				3		1		5		2		4				1		2		3		4		5

		36				3		4		2		1						2		1		3		4		5				1		2		5		3		4				5		2		1		4		3				2		1		3		4		5

		37				2		4		1		3						2		3		5		1		4				3		2		5		4		1				3		2		5		4		1				3		1		4		5		2

		38				2		4		3		1						5		4		1		3		2				2		3		1		5		4				1		2		3		5		4				5		1		2		4		3

		39				4		1		3		2						3		5		2		4		1				1		3		5		4		2				3		4		1		2		5				5		1		3		2		4

		40				2		4		1		3						3		4		5		1		2				5		3		4		2		1				1		4		3		2		5				2		1		3		4		5

		41				3		4		2		1						1		4		3		2		5				1		2		4		5		3				5		1		2		3		4				1		5		2		3		4

		42				3		4		1		2						5		3		2		4		1				4		2		3		5		1				5		3		2		1		4				4		3		2		1		5

		43				1		2		4		3						4		2		1		5		3				5		1		2		4		3				3		5		2		4		1				5		3		2		1		4

		44				4		2		3		1						4		1		3		2		5				3		5		4		1		2				3		5		2		1		4				2		5		1		3		4

		45				2		3		1		4						3		1		2		5		4				2		4		1		5		3				5		2		1		4		3				3		4		5		2		1

		46				3		1		2		4						3		5		2		4		1				3		1		4		5		2				3		4		2		5		1				5		1		3		4		2

		47				1		3		4		2						4		2		5		1		3				5		4		1		2		3				1		2		5		3		4				5		4		3		2		1

		48				1		2		4		3						2		3		5		1		4				3		5		2		4		1				4		1		5		3		2				1		3		5		2		4

		49				3		2		4		1						3		1		4		5		2				5		1		2		4		3				5		4		1		2		3				4		5		1		3		2

		50				4		1		2		3						2		3		4		1		5				3		1		2		4		5				4		5		3		2		1				1		5		4		3		2

		51				2		3		1		4						5		4		1		2		3				2		3		4		1		5				3		1		2		4		5				2		1		4		5		3

		52				1		4		3		2						1		3		4		2		5				2		5		1		4		3				1		4		5		3		2				5		1		2		4		3

		53				1		3		4		2						5		4		1		2		3				2		3		1		4		5				1		4		3		2		5				3		1		4		5		2

		54				4		1		3		2						3		4		1		5		2				4		3		2		5		1				4		1		2		5		3				3		5		4		1		2

		55				4		2		3		1						2		4		5		3		1				5		1		2		3		4				1		5		2		3		4				5		1		4		2		3

		56				3		2		1		4						2		1		3		4		5				3		4		5		1		2				1		4		3		5		2				2		5		3		1		4

		57				4		1		2		3						4		2		1		3		5				1		2		3		4		5				3		4		2		1		5				4		3		5		2		1

		58				4		1		3		2						2		1		5		4		3				2		1		5		4		3				2		5		4		3		1				2		3		1		4		5

		59				3		2		4		1						3		1		2		5		4				5		3		4		1		2				2		3		4		1		5				4		3		2		5		1

		60				1		2		3		4						2		5		3		4		1				1		4		2		5		3				2		1		5		4		3				5		3		2		4		1





Results

		Session 		Drug Condition		RT-trauma		RT-matched-neut		RT-pos		RT-neut		RT-neg						Session Average

		1		cannabis		1641		1124		1263		1195		1565						1341				Ashley et al., 2013

		2		propranolol		1878		1471		1467		1273		1358						1366

		3		nabilone		1440		1433		1537		1532		1137						1402

		4		placebo		1426		1408		1107		1114		1288						1169



				Average (word type)		1596		1359		1343		1278		1337

		Session 		Drug Condition		% cor-trauma		% cor-matched-neut		% cor-pos		% cor-neut		% cor-neg						Session Average

		1		cannabis		92		92		96		88		88						90.6666666667

		2		propranolol		96		100		96		96		100						97.3333333333

		3		nabilone		100		100		100		100		100						100

		4		placebo		100		100		100		92		100						97.3333333333



				Average (word type)		97		98		98		94		97
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Sheet3

												Session Number		Capsule THC		Cannabis Cigarette THC

												1		10 mg 		0%

												2		0 mg 		3.6%

												3		0 mg		0%

												4		20 mg 		0%

												5		0 mg 		2.0%
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Laboratory model

• Sensitive to 
cannabinoid 
effects

• What about 
cannabis-opioid 
combinations?
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Summary

• Shows sensitivity 
to cannabinoid 
effects

• Supports   
cannabis-opioid 
effects observed 
clinical populations

• Next steps?
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Next Steps
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PTSD pilot study

• May develop after exposure to trauma
• Lasting HPA-axis dysregulation

– Hyper-responsiveness to trauma-related stimuli
– Poor extinction learning retrieval 

• Cannabinoid agonists promising 
– Dampen hyper-responsiveness (treat 

symptoms)
– Enhance extinction (facilitate recovery)



PTSD pilot study

• Within-subjects
– 4 sessions

• Cue reactivity
– Emotional Stroop
– Visual cues
– Skin conductance

• Subjective drug effects 
and mood


ResearchRandomizer.csv

		Research Randomizer Results:

		60 Sets of 4 Yes Numbers Per Set

		Range: From 1 to 4 -- No

		Set 1		Set 2		Set 3		Set 4		Set 5		Set 6		Set 7		Set 8		Set 9		Set 10		Set 11		Set 12		Set 13		Set 14		Set 15		Set 16		Set 17		Set 18		Set 19		Set 20		Set 21		Set 22		Set 23		Set 24		Set 25		Set 26		Set 27		Set 28		Set 29		Set 30		Set 31		Set 32		Set 33		Set 34		Set 35		Set 36		Set 37		Set 38		Set 39		Set 40		Set 41		Set 42		Set 43		Set 44		Set 45		Set 46		Set 47		Set 48		Set 49		Set 50		Set 51		Set 52		Set 53		Set 54		Set 55		Set 56		Set 57		Set 58		Set 59		Set 60

		2		4		3		1		4		4		2		2		3		3		3		2		3		4		3		2		2		4		2		4		3		1		1		2		3		2		4		2		3		1		2		4		1		2		4		3		2		2		4		2		3		3		1		4		2		3		1		1		3		4		2		1		1		4		4		3		4		4		3		1

		3		1		2		4		1		2		1		4		1		4		2		3		4		1		1		3		1		3		1		3		1		2		4		4		4		3		1		4		2		3		4		1		2		1		1		4		4		4		1		4		4		4		2		2		3		1		3		2		2		1		3		4		3		1		2		2		1		1		2		2

		1		2		1		3		3		3		3		3		4		2		4		4		2		2		4		1		3		2		4		1		2		3		2		1		2		4		3		1		4		4		3		3		4		4		3		2		1		3		3		1		2		1		4		3		1		2		4		4		4		2		1		3		4		3		3		1		2		3		4		3

		4		3		4		2		2		1		4		1		2		1		1		1		1		3		2		4		4		1		3		2		4		4		3		3		1		1		2		3		1		2		1		2		3		3		2		1		3		1		2		3		1		2		3		1		4		4		2		3		1		3		4		2		2		2		1		4		3		2		1		4





Sheet1





Sheet2

						DRUG CONDITION ORDER (1 = nabilone, 2 = Cannabis, 3 = propranalol, 4 = placebo)												EST WORD TYPE BLOCK PRESENTATION ORDER (1 = trauma words, 2 = positive words, 3 = negativ words, 4 = neutral words, 5 = trauma-matched control words)

		Participant ID				session 1		session 2		session 3		session 4						Session 1												Session 2												Session 3    												Session 4   

																		block 1		block 2		block 3		block 4		block 5				block 1		block 2		block 3		block 4		block 5				block 1		block 2		block 3		block 4		block 5				block 1		block 2		block 3		block 4		block 5

		1				2		3		1		4						3		1		2		5		4				2		4		1		5		3				2		4		1		5		3				2		3		4		5		1

		2				4		1		2		3						3		4		5		1		2				5		4		1		2		3				2		3		4		5		1				2		1		3		4		5

		3				3		2		1		4						5		1		3		2		4				2		4		1		5		3				4		3		2		5		1				1		2		4		3		5

		4				1		4		3		2						2		3		5		1		4				4		1		3		2		5				1		3		5		4		2				1		4		5		2		3

		5				4		1		3		2						4		3		1		2		5				2		5		3		1		4				3		2		5		1		4				4		3		2		5		1

		6				4		2		3		1						5		2		1		3		4				4		2		3		1		5				4		2		1		3		5				4		5		1		3		2

		7				2		1		3		4						5		2		1		3		4				3		2		5		1		4				3		2		5		1		4				3		5		2		4		1

		8				2		4		3		1						4		1		3		5		2				3		4		5		2		1				1		4		5		2		3				5		1		2		4		3

		9				3		1		4		2						4		3		5		2		1				4		2		5		1		3				1		5		4		3		2				3		2		1		4		5

		10				3		4		2		1						4		2		1		5		3				1		5		4		2		3				5		4		1		3		2				3		1		2		4		5

		11				3		2		4		1						1		2		3		5		4				4		3		1		5		2				1		3		4		5		2				2		3		5		4		1

		12				2		3		4		1						2		1		5		3		4				4		5		1		3		2				2		1		3		5		4				5		4		3		2		1

		13				3		4		2		1						2		1		3		5		4				1		5		2		3		4				2		3		4		5		1				4		5		1		2		3

		14				4		1		2		3						1		5		4		3		2				3		1		2		5		4				1		3		4		2		5				3		1		2		5		4

		15				3		1		4		2						2		4		3		5		1				1		2		5		3		4				1		4		3		2		5				4		3		1		2		5

		16				2		3		1		4						2		5		1		3		4				4		3		2		5		1				2		5		1		4		3				5		1		3		2		4

		17				2		1		3		4						1		4		3		5		2				3		4		2		5		1				1		2		5		3		4				3		1		5		4		2

		18				4		3		2		1						3		4		5		2		1				1		4		3		2		5				1		4		2		5		3				2		5		1		4		3

		19				2		1		4		3						1		2		5		3		4				2		5		1		4		3				2		4		1		3		5				5		4		3		2		1

		20				4		3		1		2						2		3		1		4		5				1		3		4		5		2				3		2		5		4		1				4		5		3		2		1

		21				3		1		2		4						5		1		4		2		3				3		2		5		4		1				5		2		4		1		3				4		2		5		1		3

		22				1		2		3		4						1		4		5		2		3				2		3		1		4		5				2		5		1		4		3				3		5		2		1		4

		23				1		4		2		3						5		4		2		1		3				3		2		5		1		4				4		5		1		3		2				1		5		4		2		3

		24				2		4		1		3						2		1		3		5		4				4		1		2		3		5				5		1		2		4		3				5		2		4		3		1

		25				3		4		2		1						4		2		1		5		3				3		5		1		4		2				3		1		4		5		2				3		4		1		5		2

		26				2		3		4		1						4		3		5		2		1				4		3		5		2		1				2		4		5		3		1				4		3		1		5		2

		27				4		1		3		2						1		2		5		4		3				2		1		5		4		3				1		2		5		4		3				4		5		2		3		1

		28				2		4		1		3						4		1		2		5		3				5		4		2		1		3				2		4		3		5		1				5		4		2		3		1

		29				3		2		4		1						4		1		5		2		3				5		4		2		3		1				3		4		2		5		1				3		4		2		5		1

		30				1		3		4		2						3		4		2		1		5				5		1		3		2		4				2		3		5		4		1				4		1		2		3		5

		31				2		4		3		1						5		3		2		1		4				2		4		1		5		3				5		1		3		2		4				4		2		5		1		3

		32				4		1		3		2						5		4		1		3		2				1		2		3		4		5				2		1		3		5		4				5		3		2		4		1

		33				1		2		4		3						3		5		1		2		4				4		2		5		3		1				1		3		4		2		5				3		4		2		1		5

		34				2		1		4		3						3		1		2		4		5				1		4		2		3		5				5		1		4		2		3				5		3		2		1		4

		35				4		1		3		2						4		1		3		5		2				1		2		4		3		5				3		1		5		2		4				1		2		3		4		5

		36				3		4		2		1						2		1		3		4		5				1		2		5		3		4				5		2		1		4		3				2		1		3		4		5

		37				2		4		1		3						2		3		5		1		4				3		2		5		4		1				3		2		5		4		1				3		1		4		5		2

		38				2		4		3		1						5		4		1		3		2				2		3		1		5		4				1		2		3		5		4				5		1		2		4		3

		39				4		1		3		2						3		5		2		4		1				1		3		5		4		2				3		4		1		2		5				5		1		3		2		4

		40				2		4		1		3						3		4		5		1		2				5		3		4		2		1				1		4		3		2		5				2		1		3		4		5

		41				3		4		2		1						1		4		3		2		5				1		2		4		5		3				5		1		2		3		4				1		5		2		3		4

		42				3		4		1		2						5		3		2		4		1				4		2		3		5		1				5		3		2		1		4				4		3		2		1		5

		43				1		2		4		3						4		2		1		5		3				5		1		2		4		3				3		5		2		4		1				5		3		2		1		4

		44				4		2		3		1						4		1		3		2		5				3		5		4		1		2				3		5		2		1		4				2		5		1		3		4

		45				2		3		1		4						3		1		2		5		4				2		4		1		5		3				5		2		1		4		3				3		4		5		2		1

		46				3		1		2		4						3		5		2		4		1				3		1		4		5		2				3		4		2		5		1				5		1		3		4		2

		47				1		3		4		2						4		2		5		1		3				5		4		1		2		3				1		2		5		3		4				5		4		3		2		1

		48				1		2		4		3						2		3		5		1		4				3		5		2		4		1				4		1		5		3		2				1		3		5		2		4

		49				3		2		4		1						3		1		4		5		2				5		1		2		4		3				5		4		1		2		3				4		5		1		3		2

		50				4		1		2		3						2		3		4		1		5				3		1		2		4		5				4		5		3		2		1				1		5		4		3		2

		51				2		3		1		4						5		4		1		2		3				2		3		4		1		5				3		1		2		4		5				2		1		4		5		3

		52				1		4		3		2						1		3		4		2		5				2		5		1		4		3				1		4		5		3		2				5		1		2		4		3

		53				1		3		4		2						5		4		1		2		3				2		3		1		4		5				1		4		3		2		5				3		1		4		5		2

		54				4		1		3		2						3		4		1		5		2				4		3		2		5		1				4		1		2		5		3				3		5		4		1		2

		55				4		2		3		1						2		4		5		3		1				5		1		2		3		4				1		5		2		3		4				5		1		4		2		3

		56				3		2		1		4						2		1		3		4		5				3		4		5		1		2				1		4		3		5		2				2		5		3		1		4

		57				4		1		2		3						4		2		1		3		5				1		2		3		4		5				3		4		2		1		5				4		3		5		2		1

		58				4		1		3		2						2		1		5		4		3				2		1		5		4		3				2		5		4		3		1				2		3		1		4		5

		59				3		2		4		1						3		1		2		5		4				5		3		4		1		2				2		3		4		1		5				4		3		2		5		1

		60				1		2		3		4						2		5		3		4		1				1		4		2		5		3				2		1		5		4		3				5		3		2		4		1





Results

		Session 		Drug Condition		RT-trauma		RT-matched-neut		RT-pos		RT-neut		RT-neg						Session Average

		1		cannabis		1641		1124		1263		1195		1565						1341				Ashley et al., 2013

		2		propranolol		1878		1471		1467		1273		1358						1366

		3		nabilone		1440		1433		1537		1532		1137						1402

		4		placebo		1426		1408		1107		1114		1288						1169



				Average (word type)		1596		1359		1343		1278		1337

		Session 		Drug Condition		% cor-trauma		% cor-matched-neut		% cor-pos		% cor-neut		% cor-neg						Session Average

		1		cannabis		92		92		96		88		88						90.6666666667

		2		propranolol		96		100		96		96		100						97.3333333333

		3		nabilone		100		100		100		100		100						100

		4		placebo		100		100		100		92		100						97.3333333333



				Average (word type)		97		98		98		94		97
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Sheet3

												Session Number		Capsule THC		Cannabis Cigarette THC

												1		10 mg 		0.00%

												2		0 mg 		3.60%

												3		0 mg		0.00%

												4		20 mg 		0.00%

												5		0 mg 		1.80%

												Session Number		Capsule THC		Cannabis Cigarette THC				Session Number		Capsule		Cannabis  THC

												1		10 mg 		0.00%				1		Propranolol		0.00%

												2		0 mg 		3.60%				2		Placebo		5.60%

												3		0 mg		0.00%				3		Placebo		0.00%

												4		20 mg 		0.00%				4		Nabilone		0.00%
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PTSD pilot study

• Within-subjects
– 4 sessions

• Cue reactivity
– Emotional Stroop
– Visual cues
– Skin conductance

• Subjective drug effects 
and mood


ResearchRandomizer.csv

		Research Randomizer Results:

		60 Sets of 4 Yes Numbers Per Set

		Range: From 1 to 4 -- No

		Set 1		Set 2		Set 3		Set 4		Set 5		Set 6		Set 7		Set 8		Set 9		Set 10		Set 11		Set 12		Set 13		Set 14		Set 15		Set 16		Set 17		Set 18		Set 19		Set 20		Set 21		Set 22		Set 23		Set 24		Set 25		Set 26		Set 27		Set 28		Set 29		Set 30		Set 31		Set 32		Set 33		Set 34		Set 35		Set 36		Set 37		Set 38		Set 39		Set 40		Set 41		Set 42		Set 43		Set 44		Set 45		Set 46		Set 47		Set 48		Set 49		Set 50		Set 51		Set 52		Set 53		Set 54		Set 55		Set 56		Set 57		Set 58		Set 59		Set 60

		2		4		3		1		4		4		2		2		3		3		3		2		3		4		3		2		2		4		2		4		3		1		1		2		3		2		4		2		3		1		2		4		1		2		4		3		2		2		4		2		3		3		1		4		2		3		1		1		3		4		2		1		1		4		4		3		4		4		3		1

		3		1		2		4		1		2		1		4		1		4		2		3		4		1		1		3		1		3		1		3		1		2		4		4		4		3		1		4		2		3		4		1		2		1		1		4		4		4		1		4		4		4		2		2		3		1		3		2		2		1		3		4		3		1		2		2		1		1		2		2

		1		2		1		3		3		3		3		3		4		2		4		4		2		2		4		1		3		2		4		1		2		3		2		1		2		4		3		1		4		4		3		3		4		4		3		2		1		3		3		1		2		1		4		3		1		2		4		4		4		2		1		3		4		3		3		1		2		3		4		3

		4		3		4		2		2		1		4		1		2		1		1		1		1		3		2		4		4		1		3		2		4		4		3		3		1		1		2		3		1		2		1		2		3		3		2		1		3		1		2		3		1		2		3		1		4		4		2		3		1		3		4		2		2		2		1		4		3		2		1		4





Sheet1





Sheet2

						DRUG CONDITION ORDER (1 = nabilone, 2 = Cannabis, 3 = propranalol, 4 = placebo)												EST WORD TYPE BLOCK PRESENTATION ORDER (1 = trauma words, 2 = positive words, 3 = negativ words, 4 = neutral words, 5 = trauma-matched control words)

		Participant ID				session 1		session 2		session 3		session 4						Session 1												Session 2												Session 3    												Session 4   

																		block 1		block 2		block 3		block 4		block 5				block 1		block 2		block 3		block 4		block 5				block 1		block 2		block 3		block 4		block 5				block 1		block 2		block 3		block 4		block 5
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		6				4		2		3		1						5		2		1		3		4				4		2		3		1		5				4		2		1		3		5				4		5		1		3		2
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		58				4		1		3		2						2		1		5		4		3				2		1		5		4		3				2		5		4		3		1				2		3		1		4		5
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Results

		Session 		Drug Condition		RT-trauma		RT-matched-neut		RT-pos		RT-neut		RT-neg						Session Average

		1		cannabis		1641		1124		1263		1195		1565						1341				Ashley et al., 2013

		2		propranolol		1878		1471		1467		1273		1358						1366

		3		nabilone		1440		1433		1537		1532		1137						1402

		4		placebo		1426		1408		1107		1114		1288						1169



				Average (word type)		1596		1359		1343		1278		1337

		Session 		Drug Condition		% cor-trauma		% cor-matched-neut		% cor-pos		% cor-neut		% cor-neg						Session Average

		1		cannabis		92		92		96		88		88						90.6666666667

		2		propranolol		96		100		96		96		100						97.3333333333

		3		nabilone		100		100		100		100		100						100

		4		placebo		100		100		100		92		100						97.3333333333



				Average (word type)		97		98		98		94		97
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												Session Number		Capsule THC		Cannabis Cigarette THC

												1		10 mg 		0.00%

												2		0 mg 		3.60%

												3		0 mg		0.00%

												4		20 mg 		0.00%

												5		0 mg 		1.80%

												Session Number		Capsule THC		Cannabis Cigarette THC				Session Number		Capsule		Cannabis  THC

												1		10 mg 		0.00%				1		Propranolol		0.00%

												2		0 mg 		3.60%				2		Placebo		5.60%

												3		0 mg		0.00%				3		Placebo		0.00%

												4		20 mg 		0.00%				4		Nabilone		0.00%
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Stroop effect in PTSD             
(Ashley et al., 2013)



PTSD pilot study

• 1st participant recently completed
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PTSD pilot study

• Interested in what effects smoked 
cannabis and the other medications 
have on Stroop performance and other 
measures of cue reactivity?



PTSD pilot study

• Interested in what effects smoked 
cannabis and the other medications 
have on Stroop performance and other 
measures of cue reactivity?

–Stay Tuned! 



Summary points

• Rapid changes in cannabis in the last two 
decades
– Scientists trying to catch up

• Passive exposure and brownie study 
provide timely information 

• Experimental pain model
– Confirms effects observed clinically 
– Strong signal even with low THC cannabis

• PTSD study – new stuff always in the 
pipeline



Take homes

• The human laboratory is a valuable tool 
for understanding cannabis effects
– Experimental rigor
– Can use small sample sizes
– Test in healthy volunteers 
– Compare multiple treatments and 

combinations of treatments



Evan’s soapbox

• IMO, one of the biggest obstacles to FDA-
approval of medical cannabis is cautiousness 
over potential unknown consequences 
– FDA formed and strengthened because disasters 

happened
– And they continue to happen…(Rx Opioids)

• I choose to proceed carefully
– ‘Give me six hours to chop down a tree, and I’ll 

spend the first four sharpening the axe’
– ‘I walk slowly, but I never walk backward’



Thank You

T32 DA007294
K01 DA027755
U54 DA037842
R01 DA19239
P50 DA09236

NIDA drug supply

SAMSHA
T32 DA007209
UL1 TR001079
UL1 RR025005 

NIDA drug supply

herrman@nyspi.columbia.edu
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