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CBD/CBDA rich hemp: 
Pharmacokinetics across 
species and quality control for 
practitioners to consider
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#Trending
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• Unless you’re a protozoa or an insect, you have an ECS!
• Phylogenetically developed concurrently with the nervous system

Endocannabinoid system (ECS)

Who learned about the ECS in school?
How often are you asked about CBD?
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• Largely eluded scientists until mid-1990s

• Legal and regulatory issues surrounding cannabis 
and associated molecules

• 2018 Farm Bill  explosion of interest, products, 
and research

Endocannabinoid system (ECS)



5Maayah  et al, BAA –molecular basis of dz, 2020 

Endocannabinoids and CB Receptors
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Endocannabinoid receptors
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CBCA

CBGA

THCA CBDA

The biosynthetic pathways of hemp 



8Peres, Front in Pharm, 2019 

The Endocannabinoidome
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Cannabis vs Hemp vs Marijuana: 
What’s the difference?

Cannabis/Hemp – Legal to distribute

• Cannabis 
• Industrial hemp
• Grown for its tall, sturdy stalks
• Paper, textiles, biodegradable 

plastics, health food, fuel
• Low THC level < 0.3%

Marijuana/Cannabis

• Cannabis Sativa, Cannabis Indica
• Recreational and medical drug
• Restricted substance
• Leaves and flowering portions of the 

plants
• High THC level > 0.3%
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Allowed without FDA Approval
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• Hemp CBD is not a controlled substance federally or in any state

• VMBs regulate veterinarians—not AVMA or other VMAs

• AAVSB recommends that veterinarians who use hemp CBD use 
products that:

• Have a COA by an independent 3rd party lab
• Tested for safety
• Tested for accuracy of the label
• Efficacy tested products preferred

Use of Hemp CBD Product in Veterinary Clinics
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A Confusing Market
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Not all products are the same
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• 4 of 29 products were contaminated

• Hemp is often used for 
bioremediation of soil

• Increased uptake of mineral from soil

• Must ask for COA on final product

• Oils and other ingredients can be 
contaminated

Heavy Metal Contamination
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COA – from a certified 17025 laboratory

Heavy metals

Extraction Solvents

Pesticides

Mycotoxins

Cannabinoids

Microbiologics
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ElleVet – from Farm to Customer

Products are supported by an 
expanding set of PK, safety and 
efficacy studies in different spp

The ElleVet extract is 
further purified to meet 
all GMP requirements

Manufacturing Research

Products undergo 
comprehensive 
testing in-house 
and at 3rd party 
laboratories

The Unique Hemp CBD + CBDA 
extract used by ElleVet is grown 
and produced from a single 
proprietary hemp cultivar on our 
licensed farm in Colorado, USA

Growing Testing
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Adverse event and product complaint 
management

• Safety data collection and coding

• Case management

• Monitoring

• Reporting 

• Product recovery and analysis

• Communication

Pharmacovigilance beyond QC, literature 
monitoring/production…
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Classification of reported events per 10,000 unit sold

Vomiting/nausea

Diarrhea

Behavioral changes

Somnolence

Elevated liver enzymes

Vomiting and Diarrhea

Skin irritation/pruritus

Other GI signs

Death/Euthanasia

Seizure

Urinary incontinence

0 5 10 15 20 25 30 35 40
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Adverse Reporting Ellevet
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Reported Adverse Events

Brutlag, VCNA, 2018
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NASC Reports per Administrations sold – 13 years
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CBD long-term/dosing studies
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8 Dogs | 2mg/Kg Total cannabinoids | BID | 12wks
• ElleVet Mobility Chews
• mean maximum concentration (Cmax) of 301 

ng/mL
• area under the curve (AUC) of 1297 ng-h/mL 
• time to maximal concentration (Tmax) of 1.4 h

8 Cats | 2mg/Kg Total cannabinoids | BID | 12wks
• ElleVet blend-infused fish oil
• mean maximum concentration (Cmax) of 43 ng/mL
• area under the curve (AUC) of 164 ng-h/mL
• time to maximal concentration (Tmax) of 2h

Pharmacokinetics & Safety in Dogs & Cats (Deabold, 2019)
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Safety?  6 month Dogs – 4 mg/kg SID
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Being Cost 
Conscious

A B C ElleVet D E

mg/mL 12.5 4 10.6 70 12.8 4.8

Days product lasts* 6 2 9.4 31.1 6 2.3

Price $132 $39.95 $65.00 $129.99 $85.99 $84.08

$ per mg $0.33 $0.34 $0.11 $0.06 $0.23 $0.56

*Days calculated using 1mg/kg for a 70lb dog
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“Cannabis is a 
heterogenous botanical 
mixture and the results 
from one study cannot to 
be applied generally to 
other plants or products.” 
- Dr. Ethan Russo



27

• Need to understand oral availability.

• Need to understand toxicity (covered 
last week).

• Need to understand Drug interactions.

• Need to understand the synergies 
with other meds.

• There is a lot to understand and we 
have many species!

The beginning of a Journey in Vet Med!

Should we 
Use HEMP 
products 
in pets?



28

• Major reason hemp was not well studied 
was 1980’s study suggesting absorption 
was not all that good

• Suggested that a powder in a capsule 
showed approximately 0-13% absorption

• Was provided in a capsule form from Raw 
Material – unsure if pure

• Interestingly participated in a study and 
found dogs passing capsules in stool

Can Dogs Absorb CBD after oral consumption?
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Dog PK work!
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• Steady State pharmacokinetics at 10 
mg/kg every 12 hrs

• Oil appears to reveal ave. 500 ng/ml

• 500 ng/mL = 1.4 uM

• Important since presumed receptors 
iterations are between 0.1-1 uM

• So presumed above 50 ng/mL in blood should 
be enough for receptor interactions.

• Consequences of oral dosing for 6 weeks 
– elevations in ALP and some ALT

2,4, and 6 weeks of dosing!
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Serum concentration (ng/ml) of 2mg/kg and 8mg/kg 
oral dose CBD-CBDA (50:50 mix) oil over time!

2 mg/kg oral 8 mg/kg oral

Cmax 
(ng/mL) 102 591

AUC (ng-
h/mL) 367 2658

T ½ elim 4.2 4.2
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• Cannabidiol (CBD) – potential therapeutic (inflammation, 
neuroprotection, neuropathic pain)

• Cannabidiolic Acid (CBDA) – potential therapeutic (inflammation, 
neuroprotection, neuropathic pain)

• D9 tetrahydrocannabinol (THC) – potential psychotropic actions after 
metabolism.

• 11OH-Tetrahydrocannabinol (11OH-THC) – psychotropic active 
metabolite

• Tetrahydrocannabinolic acid (THCA) – potential therapeutic 
(neuroprotective)

• 7OH and 7COOH-cannabidiol (typical metabolites in humans)

Cannabinoids and Potential Therapeutically?
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• Metabolites of THC, 11-OH-THC, 
7-OH-CBD, and COOH-THC-Glu 
all below the lower limit of 
quantitation

• Oil B with lecithin provides a 
larger AUC due to a lower level 
of absorption or less elimination 
from 4-24 hrs

24 Hour Pharmacokinetics
25% MCT Oil

25% Lecithin 

Soft Chew
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Cannabidiols – 2 weeks
2 Weeks – mid point after last dose (6hrs)
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THC’s – 2  weeks
2 Weeks – mid point after last dose (6hrs)



36

• Biggest problem with cat complete spectrum products 
are palatability

• Oil tends to cause hypersalivation and head shaking
• We do not want to produce negative owner interactions
• Paste candidate was provided at approximately 3.2 

mg/kg  
(1.6 mg CBD/CBDA/kg) to 8 cats at CRO

• Assessed daily PE and tolerance
• All cats took paste willingly.
• CBC and Chemistry evaluation prior to treatment and 1 

week - No differences observed. 
• 24 hour PK and week 1 steady state assessed

New Ellevet Cat PK Study – palatable paste!
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24 hour Pharmacokinetics of a Cat Paste
Fish Oil (1 
mg/kg CBD)

Paste (1.6 
mg/kg CBD)

Cmax (ng/mL) 43 282

AUC (ng-h/mL) 164 909

T1/2  el (hr) 1.5 2.0
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Cats - Oils vs Paste!
Whole vs isolate?

Fish Oil (1 
mg/kg CBD)

Paste (1.6 
mg/kg CBD)

Sunflower oil (2.5 
mg/kg CBD)

Cmax 
(ng/mL) 43 282 18 

AUC (ng-
h/mL) 164 909 83

T1/2  el 
(hr) 1.5 2.0 2.0
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Steady State PK – acids vs neutrals?

Cannabinoid Predicted Observed

CBD (ng/mL) 102 49*

CBDA (ng/mL) 205 102*

* Significantly different
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Horse 24 hr CBD PK:
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University of Florida
• 2 mg/kg and 8 mg/kg - Ellevet 

full spectrum oil with 24 hr PK

• Assess GI motility after 
application as well – barium 
ball passage with radiographic 
assessment – ALL NORMAL 

ElleVet Horse Studies:

Cornell University

• 7 older horses – 6 week cross over 
of CBDA vs CBD (1 mg/kg) – BID for 
6 weeks

• CBC/Chemistry 

• Liver biopsy before and after – ALL 
NORMAL

• Serum PK and biweekly peak trough 
assessment of cannabinoids
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Preliminary Look CBD and Other Cannabinoids:
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Horse Steady State PK of CBD and CBDA – Peak and Trough
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CBD/CBDA in Parrots – 30 mg/kg CBD/30 mg/kg CBDA!

24 hour PK 24 hour PK
1 week Treatment
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CBGA CBDA

Initial Cannabinoid 
synthesized in Cannabis

Plant CBDA 
synthase activity

Primary Cannabinoid 
found in Hemp cultivars

Heat 
processing or 
heat drying 

CBG CBD

What about other Cannabinoids? CBG/CBGA?
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24 hr PK fed and fasted CBG/CBGA -1 mg/kg of each
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1 and 2 week steady state CBG/CBGA
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A lot of companies and a lot of cannabinoids!

Ask them why? 

Where is the PK data 
to support your blend?
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• ElleVet ✓
• ABSC

• Holistapet

• Chroniquin

• Charlotte’s Web ✓
• HempRx✓

  

AAVSB –Pharmacokinetics, Safety, NASC, Efficacy

• ElleVet ✓
• ABSC

• Holistapet

• Chroniquin

• Charlotte’s Web

• Hemp Rx 
  
 

NASC Label Safety Study RCT Canine OA Positive Results

• ElleVet ✓
• ABSC ✓
• Holistapet

• Chroniquin

• Charlotte’s Web

• Hemp Rx 
  
 

• ElleVet ✓
• ABSC

• Holistapet

• Chroniquin

• Charlotte’s Web

• Hemp Rx 
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CBD is now also integrated in Plumb’s

• 2 mg/kg in 30 kg 
Labrador BID – 60 
mg BID

• Likely to need over 25 
mg/ml solution for 
appropriate dosing 
without excessive oil 
or powder.

• 20 mg/ml – 3 ml BID; 
60 mg/ml – 1 ml BID

CBD use!
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Reviews of Interest
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Dr. Joseph Wakshlag DVM, PhD, DACVN, DACVSMR
ElleVet Sciences Chief Medical Officer
Professor at Cornell University College of Veterinary Medicine

joe.wakshlag@ellevetsciences.com

Questions?
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