






Determination To Schedule FDA Approved Products Containing Dronabinol in an Orsl
Solution

On December 28,2016, the HHS provided the DEA with a scientific and medical evaluation and

scheduling recommendation related to dronabinol. Because DEA's authority to issue this interim

final rule under subsection 8110) is limited to drugs that are the subject of an approved NDA,
and because the NDA was limited to an oral solution containing dronabinol, DEA's discussion

here of the scheduling criteria is likewise limited to oral solutions containing dronabinol in FDA
approved drug products.

2. HHS's scientific and medical evaluation contained an eight-factor analysis of the abuse

potential of FDA-approved products of oral solutions containing dronabinol and recommended

that such products be placed in schedule II of the CSA. In response, the DEA reviewed the

scientific and medical evaluation and scheduling recommendation provided by the HHS, along

with all other relevant data, and completed its own eight-factor review document pursuant to 21

U.S.C. 8l I (c). The DEA concluded that FDA-approved dronabinol oral solutions met the 21,

U.S.C. 812(bX2) criteria for placement in schedule II of the CSA. Pursuant to subsection 811O,

and based on the HHS recommendation, NDA approval by HHS/FDA, and DEA's
determination, DEA is issuing this interim final rule to schedule FDA approved dronabinol oral

solution as a schedule II controlled substance under the CSA.

Included below is a brief summary of each factor as analyzed by the HHS and the DEA, and as

considered by the DEA in its scheduling action:

Eight-Factor Analysis

l. Its Actual or Relative Potential.for Abuse: Dronabinol is a generic name for the (-) delta-

9-trans isomer of tetrahydrocannabinol (THC). THC is the primary psychoactive substance in

marijuana. Dronabinol is the active pharmaceutical ingredient in Syndros. As stated by HHS,

Marinol (synthetic dronabinol in sesame oil and encapsulated in a soft gelatin capsule) was

approved by the FDA for medical use on May 31, 1985 and placed in schedule II based on its

accepted medical use and high abuse potential. On July 2,1999, Marinol was rescheduled from

schedule II to schedule III because of the findings of the DEA that the difficulty of separating

dronabinol from the sesame oil formulation and the delayed onset of behavioral effects due to

oral route administration supported a lower abuse potential of Marinol as compared to substances

in Schedule II.

HHS indicated that the formulation of Syndros (oral solution) is easier to abuse than Marinol
because this liquid formulation can be manipulated to produce concentrated extracts of
dronabinol for abuse by inhalation (smoking or vaping) or through other routes of administration.

Because of the large amount of dronabinol in Syndros oral solution it has a greater potential for
extraction than Marinol and thus has a greater abuse potential. Syndros oral solution can be

easily manipulated to other forms that can be easily abused through inhalation and oral routes of
administration. The 2014 and 2015 Monitoring the Fufure (MTF) 3 survey indicated that THC

containing products are being taken orally, smoked, and vaporized using devices such as e-

cigarettes. There is a lack of evidence pertaining to diversion of Syndros or Marinol from



legitimate drug channels. Syndros is not yet available on the market. Marinol and generic forms

that reference it, have low levels of abuse and diversion according to the HHS and DEA, and this

is attributed to the formulation of dronabinol in sesame oil.

2. Scientfrc Evidence of lts Pharmacoloqical Effects, if Known: Dronabinol, also known as

THC, is the primary psychoactive substance in marijuana and is also the active pharmaceutical

ingredient in Syndros and Marinol. Some behavioral and other effects of dronabinol in humans

consist ofdizziness, nausea, tachycardia, euphoria, enhanced sensory perception, heightened

imagination, impaired judgment, emotional lability, and increased appetite. Discriminative

stimulus effects of dronabinol are specific to CBI cannabinoids, and unique because stimulants,

hallucinogens, opioids, beruodiazepines, barbiturates, NMDA antagonists, and antipsychotics do

not generalize to dronabinol.

3. The State of Current Scientific Knowledse Resarding the Drus or Other Substance:

Dronabinol is the generic name for (-)delta-9-transtetrahydrocannabinol (THC) and is chemically

known as (-)-(6aR-trans)- 6a,7,8,10a-tetrahydro-6,6,9-trimethyl-3- pentyl-6H-dibenzo[b,d]pyran-

1-ol and has the chemical formula C2LH30O2. It was found that Syndros oral solution and

Marinol capsules differ in their physiochemical properties. Specifically, Syndros, unlike Marinol,

can be manipulated such that the dronabinol can be evaporated into residues that can be

reconstituted for smoking or abused intravenously. According to HHS, Syndros contains a large

amount of dronabinol (150 mg of dronabinol in 30 mL of solution) and would be an easily

accessible source for abuse via the oral route.

4. Its Historv and Current Pattern o.f Abuse: There is a long history of abuse of THC in the

United States. HHS noted that dronabinol in Marinol capsules is difficult to extract and therefore,

cannot be used for smoking, vaping, or as an edible. The dronabinol in Syndros, however, is

relatively easy to extract and concentrated forms can be used for smoking, vaping, or the

sweetened alcoholic dronabinol in Syndros can be used as a substitute for THC in edibles. [n the

2015 MTF survey, it was reported that teens were more likely to use ecigarettes (vaping) than

regular cigarettes (smoking). In this survey, 6.1 percent of 12th graders reported vaporizing

marijuana or hash oil in their last e-cigarette. Additionally, in a recent analysis of marijuana

users, 12 percent of users preferred vaping the drug over any other method and considered it a

safer alternative to smoking. As a result, these data suggest that if dronabinol extracts or

concentrates are available from dronabinol sources such as Syndros, a certain percent ofthe
population are likely to vape these substances.

5. The Scope. Duration, and Sisnificance o.f Abuse: As noted by HHS, information on the

scope, duration, and significance ofabuse ofdronabinol was considered for both oral and

inhalation routes. Data analyzed from the 2014 Summer Styles Survey, a national representative

consumer panel survey of adult marijuana users aged 18 or older, showed that the majority of
current marijuana users prefer smoking marijuana. In the same survey, it was reported that 16

percent of the current users consumed THC containing edibles or drinks. Individuals who
preferred vaping (using a device to vaporize liquid THC) believed that vaping is "healthier,

better tasting" and resulted in "better effects" associated with marijuana and THC.



6. Whnt i{nntt Rick There is to the Public As stated by HHS, labeling on the

Marinol packaging indicates that Central Nervous System (CNS) adverse reactions are dose-

related and subject to patient variability. CNS adverse reactions are more likely to occur at

higher doses of dronabinol. Following oral Marinol (dronabinol) doses of 0.4 mg/kg, CNS

symptoms such as amnesia, confusion, delusions, depression, and hallucinations have been

observed. According to HHS, it is assumed that Syndros oral solution will have similar adverse

effects to Marinol. One concern with Syndros is that there is alarge amount of dronabinol

present in the product (150 mg dronabinol per bottle, 30 mL solution) that can easily be abused

orally and may result in unintended overdoses. Oral consumption of dronabinol, compared to

inhaled THC, may result in psychoactive effects that are delayed and stronger with an increased

risk of experiencing serious adverse events. When dronabinol (THC) is smoked, the drug rapidly
reaches the brain and psychoactive effects are felt within minutes of inhalation, which allows the

subject to control the dose more readily. Due to the absorption and metabolism by the liver
following oral ingestion of dronabinol, it takes longer for an individual to feel the psychoactive

effects. Therefore, the individual may underestimate the ingestion amount needed to feel the

psychoactive effects

7. Its Prychic or Physiological Dependence Liabilit-v: As stated in labeling for Marinol and

Syndros, psychological and physical dependence has been observed in healthy individuals

following use of dronabinol. Abrupt discontinuation of dronabinol in individuals receiving 210

mg/day (25 times the recommended daily dose for the treatment of anorexia associated with
weight loss in AIDS patients) for 12 to 16 days resulted in undesirable symptoms including

insomnia, irritability, and restlessness at 12 hours after discontinuation. These symptoms

worsened to include hot flashes, anorexia, sweating, rhinorrhea, loose stools, and hiccoughs at24

hours after discontinuation of dronabinol.

8. Wether the Substance is an Immediate Precursor of a Substance Alread)t Controlled

under the CSA: Dronabinol oral solution is not an immediate precursor of any controlled

substance.

Conclusion

After considering the scientific and medical evaluation conducted by the HHS, the HHS'
recommendation, and its own eight-factor analysis, the DEA has determined that these facts and

all relevant data constitute substantial evidence ofa potential for abuse ofdronabinol oral

solution. As such, the DEA hereby schedules FDA-approved products containing dronabinol oral

solution as controlled substances under the CSA.

Determination of Appropriate Schedule

The CSA lists the findings required to place a drug or other substance in any particular Schedule

(I, II, III, fV, or V). 2l U.S.C. 812(b). After consideration of the analysis and recommendation of
the Assistant Secretary for Health of the HHS and review of all available data, the Acting

Administrator of the DEA, pursuant to 21 U.S.C. 812(bX2), finds that:



1. FDA-approved products containing dronabinol in an oral solution have a high potential for
abuse. The physicochemical properties of Syndros allow extraction of dronabinol for abuse

through oral or inhalation (smoking or vaping) routes. Dronabinol is not easily extractable from
Marinol. Oral abuse of dronabinol-containing products is associated with hallucinations, mood

alterations, and paranoia. The 2015 MTF Survey reported that 6.1 percent of the 12th graders

used e-cigarettes to vaporize marijuana or cannabinoid substances. Similarly, the 2014 Summer

Styles Survey, 16 percent of current marijuana users indicated that they have consumed

dronabinol containing edibles or drinks. These data collectively indicate FDA-approved oral
solutions containing dronabinol have high potential for abuse.

2. FDA-approved products containins dronabinol in an oral solution have a currently accepted

medical use in treatment in the United States. The FDA approved an oral solution containing
dronabinol (Syndros) for the treatment of anorexia associated with weight loss in patients with
AIDS, and for the treatment of nausea and vomiting associated with cancer chemotherapy in
patients who have failed to respond adequately to conventional antiemetic treatments.

3. FDA-approved products containing dronabinol in an oral solution may lead to severe physical
dependence. Following discontinuation of dronabinol at a dose 210 mglday (25 times higher than

the recommended daily dose for anorexia associated with weight loss in AIDS patients) for 12 to
16 consecutive days, withdrawal symptoms including irritability, insomnia, and restlessness were
observed at 12 hours after discontinuation. These withdrawal symptoms worsened to include hot
flashes, sweating, rhinorrhea,loose stools, hiccoughs, and anorexiaat24 hours after
discontinuation of dronabinol. The withdrawal symptoms decreased gradually over the next 48

hours and patients reported having disturbed sleep for several weeks after discontinuation of
dronabinol.

Based on these findings, the Acting Administrator of the DEA concludes that FDA-approved
products containing dronabinol [(-)-delta-9-trans teffahydrocannabinol (delta-9-THc)] in an oral
solution warant control in schedule II of the CSA. 21 U.S.C. 812(bX2).

RECOMMENDATION: Department staff recommend the Board place dronabinol [(-)-delta-9-
trans tetrahydrocannabinol (delta-9-THc)] in an oral solution, also known by the brand name

Syndros, into Scheduled II of the SC Controlled Substances Act, effective immediately.

Lisa Thomson, Bureau Chief
Bureau of Drug Control

Director

March 29,2077
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