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Transdermal cannabidiol reduces inflammation and pain-related behaviours in a rat model of

arthritis.
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BACKGROUND:

Current arthritis treatments often have side-effects attributable to active compounds as well as route of

administration. Cannabidiol (CBD) attenuates inflammation and pain without side-effects, but CBD is

hydrophobic and has poor oral bioavailability. Topicaldrug application avoids gastrointestinal

administration, first pass metabolism, providing more constant plasma levels.

METHODS:

This study examined efficacy of fiansdermal CBD for reduction in inflammation and pain, assessing any

adverse effects in a rat complete Freund's adjuvant-induced monoarthritic knee joint model. CBD gels (0.6,

3.1,6.2 or 623 mg/day) were applied for 4 consecutive days after arthritis induction. Joint circumference

and immune cell invasion in histological sections were measured to indicate level of inflammation. Paw

withdrawal latency (PWL) in response to noxious heat stimulation determined nociceptive sensitization,

and exploratory behaviour ascertained animal's activity level.

RESULTS:

Measurement of plasma CBD concentration provided by transdermal absorption revealed linearity with 0.6-

6.2 mglday doses. Transdermal CBI) gel significantly reduced joint swelling, limb posture scores as a

rating of spontaneous pain, immune cell infiltration and thickening of the synovial membrane'in a dose-

dependent manner. PWL recovered to near baseline level. Immunohistochemical analysis of spinal cord

(CGRP, OX42) and dorsal root ganglia (TNFo) revealed dose-dependent reductions of pro-inflammatory

biomarkers. Results showed 6.2 and 62 mg/day were effective doses. Exploratory behaviour was not altered

by CBD indicating limited effect on higher brain function.

CONCLUSIONS:

These data indicate that topical CBD application has therapeutic potential for relief of arthritis pain-related

behaviours and inflammation without evident side-effects. O 2015 European Pain Federation - EFIC@



A new formulation of cannabidiol in cream shows therapeutic effects in a mouse model of

experimental autoimmune encephalomyelitis.
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BACKGROUND:

The present study was designed to investigate the efficacy of a new formulation of alone, purified

cannabidiol (CBD) (>98 %), the main non-psychofopic cannabinoid of Cannabis sativa, as a topical

treatrnent in an experimental model of autoimmune encephalomyelitis (EAE), the most commonly used

model for multiple sclerosis (MS). Particular$, we evaluated whether administration of a topical 1 % CBD-

creilm, given at the time of symptomatic disease onset, could affect the EAE progression and if this

treatrnent could also recover paralysis of hind limbs, qualiffing topical-CBD for the symptomatic treatrnent

of MS.

METHODS:

In order to have a preparation of I %o of CBD-cream, pure CBD have been solubilized in propylene

glycoland basic dense cream O/A. EAE was induced by immuaization with myelin oligodendroglial

glycoprotein peptide (MOG35-55) inC57BL16 mice. After EAE onset, mice were allocated into several

experimental groups (Irlaive, EAE, EAE-I o/o CBD-cream, EAE-vehicle croam, CTRL-I 0/o CBD-cream,

CTRl-vehicle cream). Mice were observed daily for signs of EAE and weight loss. At the sacrifice of the

animals, which occurred at the 28(th) day from EAE-induction, spinal cord and spleen tissues were

collected in order to perform histological evaluation, immunohistochemistry and western blotting analysis.



RESULTS:

Achieved results surprisingly show that daily treatment with topical 1 7o CBD-cream may exert

neuroprotective effects against EAE, diminishing clinical disease score (mean of 5.0 in EAE mice vs 1.5 in

EAE + CBD-cream), by recovering of paralysis of hind limbs and by ameliorating histological score typical

of disease (lymphocytic infiltrafion and demyelination) in spinal cord tissues. Also, I o/o CBD-cream is able

to counteract the EAE-induced damage reducing release of CD4 and CDSd T cells (spleen tissue

localization was quantified about 10,69 o/o and 35,96 % of positive shining respectively in EAE mice) and

expression of the main pro-inflammatory cytokines as well as several other direct or indirect markers of

inflammation (pselectin, IL-10, GFAP, Foxp3, TGF-B,IFN-y), oxidative injury (Nihotyrosine, iNOS,

PARP) and apoptosis (Cleaved caspase 3).

CONCLUSION:

All these data suggest an interesting new profile of CBD that could lead to its iahoduction in the clinical

management of MS and its associated symptoms at least in association with current conventional therapy.



Cannabidiol bioavailability after nasal and transdermal application: effect of permeation enhancers.
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CONTEXT:

The nonpsychoactive cannabinoid, cannabidiol (CBD), has great potential for the treatrnent ofchronic and

'breaktbrough'pain that may occur in certain conditions like cancer. To fulfrll this goal, suitable

noninvasive drug delivery systems need to be developed for CBD. Chronic pain relief can be best achieved

through the transdermal route, whereas breakthrough'pain can be best alleviated with intranasal (IN)

delivery. Combining IN and transdermal delivery for CBD may serve to provide patient needs-driven

treatment in the form of a nonaddictive nonopioid therapy.

OBJECTIVE:

Herein we have evaluated the IN and kansdermal delivery of CBD with and without penneation enhancers.

MATERIALS AND METHODS:

In vivo studies in rats and guinea pigs were carried out to assess nasal and transdermal perrneation,

respectively.

RESULTS:

CBD was absorbed intranasally within 10 minutes with a bioavailability of 34-460/o, except with 100%

polyethylene glycol formulation in rats. Bioavailability did not improve with enhancers. The steady-state

plasma concentration of CBD in guinea pigs after transdermal gel application was 6.3 +l- 2.1 nglrnl., which

was at|ained at 15.5 +l- ll.7 hours. The achievement of a significant steady-state plasma concentration

indicates that CBD is useful for chronic pain freatment through this route of adminishation. The steady-

state concentration increased by 3.7-fold in the presence ofeohancer. A good in vitro and in vivo

correlation existed for transdermal studies.

CONCLUSION:

The results of this study indicated that CBD could be successfully delivered through the IN and transdermal

routes.
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Cannabidiol-transdermal delivery and anti-inflammatory effect ln a murine model.
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Carurabidiol (CBD) is a new drug candidate for treahnent of rheumatic diseases. However, its oral

administration is associated with a number of drawbacks. The objective of this study was to design a

transdermal delivery system for CBD by using ethosomal carriers. CBD ethosomes were characterized by

transmission electron microscopy, confocal laser scanning microscopy and differential scanning

calorimetry. Results indicated that CBD and phosphatidylcholine form an eutectic mixfure. In vivo

application of ethosomal CBD to CDI nude mice produced a significant accumulation of the drug in the

skin and in the underlying muscle. Upon transdermal application of the ethosomal system to the abdomen

of ICR mice for 72h, steady-state levels were reached at about 24h and lasted at least until the end of the

experiment, atTzh.Furthermore, transdermal application of ethosomal CBD prevented the inflammation

and edema induced by sub-plantar injection of carrageenan in the same animal model. In conclusion,

ethosomes enable CBD's skin permeation and its accrululation in a depot at levels that demonstrate the

potential of transdermal CBD to be used as an anti-in{larnmatory treabnent.



Transdermal deHvery ofcannabidiol attenuates binge alcchol-indueed neurodegeneration in a rodent

model of an alcohol use disorder
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Excessive alcohol consumption, characteristic ofalcohol use disorders, results in neurodegeneration and

behavioral and cognitive impairments that are hypothesized to contribute to the chronic and relapsing

nature of alcoholism. Therefore, the current sfudy aimed to advaace the preclinical development of

transdermal delivery of cannabidiol (CBD) for the reatrnent of alcohof induced neurodegeneration. In

Experiment l, l.A:a/o,2.5a/a and 5.0% CBD gels were evaluated for neuroprotection. The 5.0% CBD gel

resulted in a 48.8% reduction in neurodegeneration in the entorhiml cortex asssssed by Fluoro-Jade B

(FJB), which trended to statistical sigrrificance (p=0.069). Treatnent with the 5.0% CBD gel resulted in day

3 CBD plasma coilcsntrations of -100.0 ng/ml- so this level was used as etarget concentration for

development of an optimized gel formulation. Experinrent 2 testsd a next generation 2.5YoCBD gel

formulation, which was compared to CBDadministration by inkaperitoneal iljection (IP; 40.0 mg/kg/day).

This experiment fould similar magnitudes of neuroprotection following both routes of administration;

transdennal CBD deueased FJB+ cells in the entorhinal cortex by 56.1% (p<0.05), while IP CBD resulted

ina 5A.6Yo (p<0.05) reduction in FJB+ cells. These results demonstrate the feasibility of using CBD

transderrnal delivery systems for the heatment of alcohoi-induced neurodegeneration.

o 2013.



Human skin permeation of DeltaS-tetrahydrocannabinol, cannabidiol and cannabinol.
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The purpose of this study was to quantiff the in-vitro human skin transdermal flux of Delta8-

tehzhydrocannabinol (Delta8-THC), cannabidiol (CBD) and cannabinol (CBN). These cannabinoids are of

interest because they are likely candidates for hansdermal combination therapy. Differential thermal

analysis and in-vitro diffusion studies with human tissue were completed for the compounds. Heats of

fusion, melting points and relative thermodynamic activities were determined for the crystalline

compounds, CBD and CBN. Flux, permeability, tissue concentration and lag times were measured in the

diffirsion experiments. CBN had a lower heat of fusion and corresponding higher calculated relative

thermodynamic activity than CBD. Ethanol concentrations of 30 to 33T, significantly increased the

transdermal flux of Delta8-THC and CBD. Tissue concentrations of Delta8-THC were significantly higher

than for CBN. Lag times for CBD were significantly smaller than for CBN. The permeabilities of CBD and

CBN were lO-fold higher than for DeltaS-THC. Combinations of these cannabinoids with ethanol will be

furlher studied in transdermal patch formulations i:r vitro and in vivo, as significant flux levels of all the

drugs were obtained. CBD, the most polar of the three drugs, and other more polar cannabinoids will also

be the focus of future drug design studies for improved transdermal delivery rates.



Self-initiated nse of topical cannabidlol oil for epiderrnolysis bullona
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Epidermolysis bullosa is a rare blistering skin disordpr that is challenging to manage because skin fragility

aad repeated would healing cause itching, pa-in, lirnited mobility, and recurrent infections. Carurabidiol, an

active cannabinoid found in cannabis, is postulated to have a-ntijaflammatory and aralgesic effects. We

report 3 cases of self-initiated topical cannabidiol use in patients with epiderrnolysis bullosa in an

observational study, One patient was weand completely.offoral opioid analgesics. All 3 reported faster

wound healing, less blistering, and arnelioration of pain with cartnabidiol use. Although these results

deotonstratepromise, firfther randomize{ dauble-blind slinical trials are nec€ssary to povide scientific

evidence of our observed benefits of cannabidiol for the keatrnent of epidermolysis bullosa.
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