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Abstract: This article evaluates abuse-deterrent formulations (ADFs) as a method to reduce
prescription drug abuse while ensuring access to vital medications for individuals with
legitimate need; assesses the pros and cons of ADFs and the current state of ADF adoption in
the market; and develops policy recommendations to transition the market to ADFs. Although
abuse-deterrent technology is still in its nascent stages, ADFs have been proven to reduce
prescription drug abuse and its consequences, and even an incremental reduction in abuse
can have a significant impact on the nation by reducing the costly social, physical, mental, and
public health problems resulting from abuse. Federal ADF policy does not reflect the urgency
of the prescription drug abuse epidemic and does not go far enough toward changing the
status quo. Policies must be implemented to encourage innovation and a market shift toward
ADFs by ensuring any generic medication that references a branded ADF demonstrates that it
does not have abuse-deterrent properties inferior to the branded ADF product. Policies must
also require federal prescription drug benefit plans to cover ADFs to ensure consumers have
access to such medications.

Keywords: abuse-deterrent formulation, controlled substance, pharmaceuticals, prescription
drug abuse, substance abuse, substance use disorders

Introduction
When Sean Watkins, of Rockcastle, Kentucky,
was 10 years old, his mother failed to show up for
dinner one night. Searching for her, he found her
face down and motionless in her bedroom. She
had died of an oxycodone overdose, leading Sean
to move in with his grandmother. Soon after, his
grandmother also became addicted to prescription drugs and eventually abandoned him. He
now lives with his grandfather. In Kentucky, Sean
is one of more than 86,000 children who have lost
a parent to prescription drug abuse. In Knott
County alone, it is estimated that more than half
of the children there have lost their parents, and
in nearby Johnson County, so many children have
lost parents that school administrators changed
“Parents’ Day” to “Guardians’ Day” [Smith and
Kounang, 2013].
Prescription drug abuse affects Americans of all
ages, education, income level, gender, and ethnic

background. In 2012, approximately 2.4 million
people aged 12 or older abused prescription
drugs, including pain relievers, tranquilizers,
stimulants, and sedatives, for the first time
[SAMHSA, 2013a]. Of those, 1.9 million individuals began abusing prescription opioids, medications used to treat moderate to severe pain
[SAMHSA, 2013a]. Although prescription opioid
abuse results in the deaths of 46 people per day in
the U.S. [SAMHSA, 2011; CDC, 2014a] an estimated 100 million Americans (one in three
adults), experience chronic pain [Institute of
Medicine of the National Academies, 2011] and
have a legitimate need for treatment. Individuals
with pain and other conditions that controlled
substances are approved to treat must have continued access to vital medications, while at the
same time, the potential for diversion (i.e. the illegal redirection of prescription medications away
from the legal channels of distribution), misuse
(i.e. the use of a medication for a medical purpose
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other than as directed or indicated, whether willful or unintentional, and whether harm results or
not), and abuse (i.e. the intentional self-administration of a medication for nonmedical purposes,
such as “getting high”) must be addressed to stem
what the U.S. Centers for Disease Control and
Prevention (CDC) has officially identified as a
national prescription drug abuse epidemic [CDC,
2014a; Barnes et al. 2010].
A promising approach to advance these goals is
through abuse-deterrent formulations (ADFs).
ADFs are reformulations of medications with the
intent to reduce the attractiveness or drug-liking
qualities of a controlled substance by hindering
the extraction of active ingredients, limiting their
bioavailability, preventing administration through
alternative routes, or making abuse of the manipulated product less attractive or rewarding
[Greene, 2010]. These medications allow for
treatment of medical conditions while reducing
the likelihood of diversion, misuse, and abuse,
and related adverse outcomes [Turk et al. 2012].
In response to the nation’s fastest growing drug
problem [ONDCP, 2011], the White House
Executive Office of the President and several federal agencies have encouraged the pharmaceutical
industry to develop ADFs [ONDCP, 2013].
Although pharmaceutical manufacturers have
taken steps to create ADFs, regulatory uncertainty has slowed adoption in the market. Greater
regulatory clarity and incentives are critical to
expediting the development and use of ADFs for
controlled substances commonly subject to abuse.
The first part of this review article provides an
overview of the prescription drug abuse epidemic,
defines ADF terminology and analyzes the benefits and drawbacks of ADF development and
ADF introduction to the marketplace. We then
assess the current state of ADF adoption in the
market in light of industry and government
actions. We conclude this article with recommendations for policy makers.
Overview of the evolving prescription drug
abuse epidemic
When taken as prescribed by a licensed physician,
controlled substances can effectively treat many
conditions [NIH Medline Plus, 2011]. However,
over the past decade, the U.S. has seen a drastic
increase in controlled substance diversion, misuse, and abuse.

Biology of brain reward and alternative routes
of administration
Most drugs of abuse directly or indirectly target
the brain’s reward system by flooding the circuit
with dopamine, a neurotransmitter that regulates
movement, emotion, motivation, and feelings of
pleasure [NIDA, 2014]. When the system is overstimulated with certain controlled substances, it
produces euphoric effects, which strongly reinforce the behavior of substance use, thereby
teaching the user to repeat the action. Although
the leading route of administration is oral [NIDA,
2014], some individuals alter the route of administration to intensify the effect or as they build a
tolerance to the substance [Young et al. 2010].
Alternative routes of administration, including
intranasal (e.g. crushing and snorting) and intravenous (e.g. dissolving and injecting) methods,
often provide faster drug delivery and onset, and
intensified effects [Surratt et al. 2011]. Individuals
who use altered routes of administration are at an
increased risk for overdose and the development
or exacerbation of substance use disorders
[Surratt et al. 2011; McCabe et al. 2007]. ADFs
prevent inexperienced substance users from successfully ingesting substances via altered routes of
administration, and thereby prevent associated
overdoses and escalation of substance use, resulting in significant personal and public health
benefits.
Availability and abuse of prescription drugs
Many Americans mistakenly believe that prescription drugs are less dangerous when abused
than illicit drugs because they are approved by the
U.S. Food and Drug Administration (FDA)
[ONDCP, 2011]. Many well-meaning individuals
are unaware of the risk associated with sharing
their prescription medications with a friend or
family member, and although parents often
remember to lock the liquor cabinet, many do not
think to lock the medicine cabinet, leaving unused
medication accessible to teens [ONDCP, 2011].
Between 2011 and 2012, more than 54% of individuals aged 12 or older who abused prescription
drugs reported that they received the medications
from a friend or relative with a prescription
[SAMHSA, 2013a]. Among those individuals
who obtained the drugs from a friend or relative,
82.2% of the friends and relatives obtained the
drugs from just one physician [SAMHSA, 2013a].
This increase in abuse of controlled substances
and resulting overdose deaths is correlated with
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significant increases in the supply of such medications, including opioids, central nervous system
depressants (e.g. barbiturates and benzodiazepines), and stimulants (e.g. amphetamines and
methylphenidate), among others, over the past
two decades [CDC, 2012]. For instance, the
CDC has reported a 300% increase in prescription sales of opioids since 1999 [CDC, 2013].
Moreover, alprazolam, a benzodiazepine, was the
mostly commonly prescribed psychiatric medication in 2011 [SAMHSA, 2014a]. The prescribing
of stimulants has increased steadily over the past
two decades as well; 4.3% of all children aged
4–17 today receive a prescription for a stimulant
to treat attention deficient/hyperactive disorder
(ADHD) [Connor, 2011].
The increased use of controlled substances has
led to greater availability within communities and
increased abuse of such medications in the U.S.
[Schaeffer, 2012]. In 2011, there were over 1.2
million emergency department visits related to
prescription drug abuse [SAMHSA, 2014a].
Approximately 600,000 of those visits involved
opioid abuse [SAMHSA, 2013b], and in 2011,
opioids were involved in 16,651 deaths – exceeding deaths involving any other drug or drug class,
licit or illicit, with the exception of alcohol [CDC,
2014b, 2014c; Jones et al. 2010]. Many of the
individuals who died of drug overdoses had a
combination of benzodiazepines and opioids or
alcohol and opioids in their systems [CDC,
2014c, 2014d]. The number of emergency room
visits between 2005 and 2010 involving abuse of
alprazolam more than doubled from 57,419 to
124,902 visits [SAMHSA, 2013b], involving
stimulant abuse tripled from 5,212 to 15,585
[SAMHSA, 2013a], and involving the overmedication (i.e. taking more than the prescribed dose)
of zolpidem (i.e. the active ingredient in prescription sleep aids) doubled from 14,730 visits to
31,994 [SAMHSA, 2013b]. [SAMHSA, 2013c,
2014a, 2014b].
Transition from prescription opioids to
buprenorphine and heroin
The prescription drug abuse epidemic is evolving.
As a result of recent successes in reducing the supply of opioids available for abuse, data suggest that
many people who abuse substances have switched
from prescription drugs to illicit drugs, particularly
heroin, which acts on the same receptors in the
brain as opioids, thereby producing a similar feeling of euphoria [Dasgupta, 2014; Kuehn et al.

2014; Herald Tribune, 2014; Unick et al. 2013].
This progression may have occurred because heroin is cheaper and easier to obtain in some locations [Muhuri et al. 2013]. In 2012, the FDA
approved an extended-release oxycodone with
abuse-deterrent properties that make it harder to
“crush the medicine into powder, limiting the ability to snort, inject or smoke it” [Emery, 2012]. The
reformulated medication’s introduction into the
market appears to be correlated with the shift from
abusing the non-abuse-deterrent extended release
(ER) oxycodone to both buprenorphine (a medication that treats opioid addiction by limiting cravings and withdrawal symptoms) and heroin
because of comparative availability and affordability [Krantz, 2014; Green, 2013; Dart, 2012; Perez
et al. 2014; Goodnough, 2011].
According to government data, the number of
past-year heroin users nearly doubled between
2007 (373,000) and 2012 (669,000), and approximately 156,000 individuals identified as firsttime users in 2012 compared with 90,000
first-time users reported in 2006 [SAMHSA,
2013a]. However, it should be noted that the rise
in heroin abuse began before the introduction of
reformulated opioids, suggesting that other factors aside from the transition to ADFs contributed to the rise.
Benzodiazepines and stimulants
Abuse of stimulants and benzodiazepines, which
produce sedation, muscle relaxation, and lower
anxiety levels, has also increased [Thompson,
2013]. Prescription stimulants used to treat
ADHD have become drugs of choice for young
adults, with as many as 20% of college students
using such drugs for nonmedical purposes, as well
as for many professional athletes [Corra, 2010;
Doyel, 2014]. In 2010 alone, 1.1 million Americans
reported abusing stimulants [NIDA, 2011a].
Intranasal and intravenous abuse of such medications results in an instant and intensely gratifying
euphoria similar to cocaine [NIDA, 2011a].
Prescription stimulants have the potential for
dependence and addiction, and may result in psychosis, seizures, and cardiovascular complications
[NIDA, 2011a, 2011b]. The rate of emergency
department visits involving central nervous system
stimulants increased 292% between 2004 and
2011 [SAMHSA, 2013d]. Unfortunately, at this
time, there is only one stimulant with FDAapproved abuse-deterrent labeling on the U.S.
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market. (The FDA-approved label for Vyvanse, lisdexamphetamin dimesylate, a prodrug of dexamphetamine, describes a reduction in “drug liking.”
However, the label is not structured and worded
according to the current FDA draft guidance on
abuse-deterrent formulations because the product
was approved prior to the publication of the guidance [FDA, 2014a].) The FDA has confirmed the
need for abuse-deterrent formulations of stimulants in order to address intranasal and intravenous
abuse [FDA, 2014b]; however, to date, the FDA
has not provided guidance on ADFs for any controlled substance other than opioids.
Benzodiazepines are also commonly abused in the
U.S. and are particularly dangerous when taken in
combination with alcohol or other medications
[Center for Substance Abuse Research, 2013].
Although the most common route of administration differs depending on the particular drug, benzodiazepines are often abused via oral (e.g.
swallowed whole, crushed and swallowed, or
smoked), intranasal, and intravenous ingestion;
however, nonoral use of benzodiazepines is limited
[Center for Substance Abuse Research, 2013;
Evans and Sullivan, 2014]. In 2011, benzodiazepines were involved in 30.6% of prescription
drug-related overdose deaths [CDC, 2014c].
There are currently no benzodiazepines with FDAapproved abuse-deterrent labeling on the market.
Unintended consequence of abuse: significant
restrictions in patient access
An average of 45 Americans died every day in
2010 of opioid-related overdoses [ONDCP,
2014]. This alarming statistic galvanized policymakers and stakeholders to enact policies and
raise awareness, but it has also resulted in the
reduction of legitimate access to prescription
drugs for some patients [Foreman, 2013].
New prescribing restrictions and increased
enforcement of controlled substance laws and
regulations have had a chilling effect on prescribing and dispensing [Anson, 2014]. Some physicians have become reluctant to write prescriptions
for opioids out of fear of facing criminal or civil
liability for patient overdoses [Anson, 2014]. In
certain areas of the country, patients with chronic
pain are unable to find physicians to treat them
[Berens and Armstrong, 2014].
Pharmacists are increasingly refusing to fill
legitimate
prescriptions
for
controlled

substances for individuals with pain [Anson,
2014]. The American Medical Association and
the American Academy of Pain Management
reported receiving a flood of complaints from
patients and physicians regarding pharmacies
refusing to fill prescriptions for opioid pain
medications [Anson, 2014]. Various pharmacy
chains have adopted policies that allow pharmacists to refuse to dispense pain medications if
they believe that the prescription is for an illegitimate medical purpose, resulting in patient
profiling [DOJ, 2005; Lasich, 2013]. They base
their policies on a federal regulation that states
that pharmacists are required to ensure that prescriptions for controlled substances are issued
for a legitimate medical purpose [DOJ, 2005;
Lasich, 2013]. These policies are applied inconsistently and place patient safety at risk by delaying or preventing dispensation of medication
while pharmacies gather information above and
beyond requirements set forth by state and federal regulations [Anson, 2014; PainDr.com,
2013].
Terminology and overview of types of ADFs
Controlled substances are abused in a number of
methods, including oral, intranasal, and intravenous ingestion, among other means. ADFs limit
one or more forms of such abuse by reducing the
attractiveness or drug-liking qualities of a controlled substance by:
(1) Hindering the extraction of active
ingredients.
(2) Decreasing their bioavailability through
product manipulation, thereby reducing
the feeling of euphoria.
(3) Preventing administration through alternative routes.
(4) Making abuse of the manipulated product
less attractive or rewarding [Greene, 2010;
Schaeffer, 2012].
Currently approved ADFs offer advantages while
posing a common limitation; that is, they do not
deter abuse involving multiple drug doses by oral
administration.
ADFs include, but are not limited to, products
with one or more of the following types of abusedeterrent technology:
(1) Physical barriers: to prevent chewing,
crushing, cutting, grating or grinding.
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(2) Chemical barriers: to resist extraction of
the opioid using common solvents, such as
water, alcohol, or other organic solvents.
(3) Agonist/antagonist combinations: to interfere with, reduce, or defeat the euphoria
associated with abuse upon manipulation of
the product by acting on the mu, kappa,
and delta opioid receptors.
(4) Aversion: to combine substances in order
to produce an unpleasant effect if the dosage form is manipulated prior to ingestion
or a higher dosage than directed is used.
(5) Delivery systems: certain drug release
designs or methods of drug delivery that
offer resistance to abuse, such as depot
injectable formulations or implants.
(6) Prodrugs: to lack activity until transformed
in the gastrointestinal tract, thereby making intravenous injection or intranasal
abuse less attractive.
(7) Combination: products that combine two
or more of the above-mentioned methods
[FDA, 2013a].
For instance, Researchers are developing innovative ADFs that are expected to reduce the qualities that make certain controlled substances
desirable for abuse [Cara, 2014].
For a new drug to obtain an “abuse-deterrent”
label from the FDA, the agency specifically
requires that the new product be studied for abuse
potential relative to a previously approved version
of the product as the positive control, through
premarketing studies (i.e. laboratory manipulation and extraction, pharmacokinetic, and clinical
abuse potential studies) and postmarketing studies [FDA, 2013a]. The FDA has noted that in
most cases, data from all three of these categories
of studies are required in order to obtain a full
and scientifically rigorous understanding of the
impact of a technology on a product’s abuse
potential [FDA, 2013a].
Benefits of ADFs
Abuse-deterrent medications protect the community against prescription drug abuse by deterring
or reducing certain forms of abuse. For example,
in April 2013, the FDA approved abuse-deterrent
labeling for a reformulated ER oxycodone product, indicating “that the product has physical and
chemical properties that are expected to make
abuse via injection difficult and to reduce abuse
via the intranasal route (snorting)” [FDA, 2013b].

The FDA granted such labeling because well controlled clinical studies demonstrated significant
reduction, up to 60%, in various abuse-related
parameters and indicators following the reformulated medication’s introduction into the market in
April 2010 [Severtson et al. 2010]. In the two
years post reformulation, the American
Association of Poison Control Centers National
Poison Data System reported that oxycodonerelated “intentional events (e.g., abuse and suspected suicide) and unintentional events (e.g.,
misuse and therapeutic errors) each declined by
25% . . . [while] reports for each of these events
increased for other single-entity oxycodone products” [Coplan et al. 2013, pp. 1277.].
ADFs simultaneously preserve patient access to
medications and can limit abuse and its consequences [Turk et al. 2012; Katz, 2008]. Currently
available ADFs can reduce the likelihood of the
following:
(1) Patients progressing to abuse via nonoral
administration routes.
(2) Individuals with established substance use
disorders developing new complications
related to their disorder.
(3) Misuse due to the unknown risks associated with product manipulation, which
can result in overdose-related morbidity
and mortality [Turk et al. 2012].
Even an incremental reduction in abuse can have
a significant impact on the community by reducing the costly social, physical, mental, and public
health problems resulting from substance abuse
[HealthyPeople.gov, 2014]. Substance abuse has
been shown to result in teenage pregnancy, the
spread of infectious diseases, domestic violence,
child abuse, motor vehicle crashes, physical fights,
crime, homicide, and suicide [HealthPeople.gov,
2014]. By preventing abuse and diversion, the
likelihood of these substance-abuse-related consequences developing may also be reduced.
Additionally, by reducing the likelihood of abuse,
ADFs reduce the likelihood of civil and criminal
liability that physicians and pharmacists face as a
result of overdose-related deaths caused by patient
abuse. Physicians may be more willing to prescribe and pharmacies may be more willing to
dispense abuse-deterrent controlled substances to
patients with legitimate needs, thereby reducing
barriers to access for patients with legitimate
needs.
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Counterarguments against ADF adoption
and responses
Cost
Some critics argue that the monetary cost of ADFs
outweigh the formulations’ benefits. According to
this argument, new ADFs are formulations of
“branded products,” which are more expensive
than generic, non-abuse-deterrent formulations of
the same medication. If the FDA were to remove
from the market the less expensive generics that
lack abuse-deterrent features, consumers would
be forced to pay for the more costly medications,
potentially impeding their access to pain medications [Twillman, 2014]. Some individuals who
cannot afford prescription opioids may look for
less expensive substances from the black market to
relieve their pain or reduce the symptoms of withdrawal, thereby increasing the likelihood of harm
[Turk et al. 2012].
This argument is muted once ADFs become
widely available, and when manufacturers begin
producing generic products with ADFs, market
prices will adapt. To that end, the Generic
Pharmaceutical Association (GPhA) has stated
that it “recognize[s] the importance of balancing
patient access to medicine with efforts to minimize
abuse” and that it is committed to making contributions in the field of abuse deterrence [GPhA,
2013]. When third-party payers include ADFs in
covered formularies, consumers will not have to
pay out of pocket the entire cost for the medication
[Twillman, 2014]. Improving public health and
safety by transitioning to ADFs and removing their
traditional counterparts will reduce the supply of
commonly abused medications. Additionally,
many states and pharmaceutical manufacturers
have patient assistance programs to help qualifying
patients obtain free or low-cost medications
[Partnership for Prescription Assistance, 2014].
Individuals who adhere to their physiciandesigned treatment plan do not tamper with medications, and store and dispose of medications
properly have argued that they would bear the
financial burden of purchasing an ADF without
garnering any greater personal benefit from the
increased expense [Turk et al. 2012; Twillman,
2014]. This argument fails to acknowledge that
prescription drug abuse is a societal problem. The
majority of individuals who abuse prescription
drugs receive those medications from a friend or
relative with a prescription [SAMHSA, 2013a].
Diversion occurs in the best of circumstances,

placing responsibility in the hands of every individual with a controlled substance prescription to
prevent their own friends and relatives from
abuse.
Reducing the risk of substance use also carries
significant cost–savings benefit for all Americans.
Illicit drug use costs the country an estimated
$193 billion a year when factoring in public
health, crime, and lost productivity [ONDCP,
2012]. A recent study found that prescription
drug abuse resulted in annual costs of approximately $3.6 billion in Montana alone [Davis and
Polzin, 2011]. Private and public health care payers spend approximately $72.5 billion per year on
the medical and prescription costs associated with
opioid addiction and diversion [Katz et al. 2013].
Strategies to prevent drug abuse can significantly
reduce societal costs as well as individual costs
(e.g. the cost of suffering and emergency care)
resulting from addiction and overdoses [Rossiter
et al. 2014]. Reformulated oxycodone was associated with annual medical cost savings of approximately $430 million in the U.S. [Rossiter et al.
2014]. A budget impact model to quantify the
potential cost savings associated with a hypothetical ADF designed to deter common forms of
abuse was projected to save third party payers up
to $1.6 billion per year [Katz et al. 2013].
Shifting supply
Critics argue that while increased use of ADFs
may decrease abuse of particular medications,
individuals who want to abuse medications will
simply seek another product they can abuse
[Schaeffer, 2012]. Simultaneously with transitioning the market to ADFs, policy makers must
improve and expand demand-reduction initiatives,
including ensuring that individuals with substance
use disorders are identified early in the progression
of their disorders and steered into treatment for
substance use [Budman et al. 2009]. Moreover,
ADFs will have a larger impact on reducing abuse
after other non-ADFs are no longer available
[Schaeffer, 2012]. Supply-reduction policies can
only be successful when counter-balanced with
effective demand-reduction efforts.
Limitations
Others argue that ADFs are still in their nascent
stages, the technology has too many limitations to
adopt, formulations may not prevent all forms of
abuse, and individuals can still take too many pills
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orally and overdose [Center for Lawful Access
and Abuse Deterrence (CLAAD), 2013]. For
example, the FDA noted that data for reformulated oxycodone, which received FDA-approved
ADF labeling, are not yet sufficiently mature to
confirm expectations that the medication makes
abuse via injection difficult or reduces abuse via
the intranasal route. The FDA also noted that the
reformulated oxycodone is not intended or
believed to have any impact on “the most common form of abuse of . . . prescription opioids –
swallowing intact tablets or capsules” [CLAAD,
2013].
Despite current technological limitations, any
reduction in prescription drug abuse and the
related risks of overdoses, diseases contracted by
intravenous drug use (e.g. hepatitis, human
immunodeficiency virus, etc.), or deaths is a positive societal outcome [Turk et al. 2012]. ADFs
that employ mechanisms to prevent crushing, dissolving, melting, and so on may positively impact
the health and functioning of individuals who
prefer those alternate routes of administration for
that particular drug [Budman et al. 2009].
ADFs must be in the market in order to determine
effectiveness and make improvements where
needed. The current practice of limited and incremental regulatory adoption limits the willingness
of manufacturers to fund research for comprehensive ADF development. With broader regulatory
support and as new ADFs increase market share,
manufacturers will have the economic incentives
needed to research and develop next-generation
abuse-deterrent technologies. The next generation
of investments will include efforts to reduce additional forms of abuse, including excessive oral
ingestion of intact tablets or capsules.
Not all controlled substances are abused
A final argument against ADFs is that not all controlled substances are abused and, therefore, not
all necessitate an abuse-deterrent formulation
[CLAAD, 2013]. While the FDA has stated that it
is not feasible or in the public interest to require
all opioid products to be abuse deterrent
[CLAAD, 2013], as noted above, other classes of
medications are abused in the U.S. via nonoral
routes, and so ADFs should not be limited only to
opioids.
Pursuant to the Controlled Substances Act, a
controlled substance’s potential for abuse is

reflected in its federal scheduling. Schedule I substances have a high potential for abuse, have no
currently accepted medical use, and are not
approved for safe use under medical supervision
[DOJ, 1980]. Schedule II substances have a high
potential for abuse; have current accepted medical use, which may be severely restricted; and may
lead to severe psychological or physical dependence if abused [DOJ, 1980]. Schedule III substances have the potential for abuse less than
Schedule I and II substances, have currently
accepted medical uses, and may lead to moderate
or low physical dependence or high psychological
dependence if abused [DOJ, 1980]. Schedule IV
substances have low potential for abuse relative to
substances in Schedule III, have currently
accepted medical use, and may lead to limited
physical dependence or psychological dependence relative to Schedule III substances if abused
[DOJ, 1980]. Schedule V substances have low
potential for abuse relative to substances in
Schedule IV, have a currently accepted medical
use in treatment, and may lead to limited physical
dependence or psychological dependence relative
to the substances in Schedule IV [DOJ, 1980].
An appropriate incremental approach to transitioning the market to ADFs would be to require
all Schedule II controlled substances to incorporate abuse-deterrent technology by a date certain
while granting the FDA the authority to require
ADFs for other non-Schedule II controlled substances that are commonly abused via nonoral
routes, such as alprazolam, phenobarbital, and
zolpidem. The timeline for a mandatory market
shift to controlled substances should be adequately tight to reflect the urgency of the prescription drug abuse epidemic. A short time
frame, supported by a regulatory pathway, will
give manufacturers the incentive currently lacking to make needed investments to develop abusedeterrent alternatives.
ADF adoption in the pharmaceutical market
Current status
As of December 2014, there are four ER/long-acting (LA) opioid analgesics with FDA-approved
ADF labeling [FDA, 2014c]. Reformulated oxycodone ER, hydrocodone bitartrate, and morphine
sulfate naltrexone hydrochloride have physical and
chemical properties that are expected to make
abuse difficult, while oxycodone hydrochloride/
naloxone hydrochloride ER is an agonist/antagonist
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(morphine sulfate naltrexone hydrochloride
received implied ADF labeling in August 2009, and
stronger, more explicit FDA-approved ADF labeling in October 2014) [Drug Topics, 2013; FDA,
2014c].
Upon granting abuse-deterrent labeling for the
ER/LA oxycodone ER product, the FDA determined, based on the associated risks of abuse,
that the “benefits of [the original oxycodone] no
longer outweigh its risks and that original [oxycodone] was withdrawn from sale for reasons of
safety or effectiveness” [Pizzi, 2013]. Thus, the
FDA announced that it would not consider for
approval any generics based on the original oxycodone formulation [Pizzi, 2013].
Additionally, the manufacturer of an oxymorphone ER product obtained FDA approval of a
reformulation of its drug in 2011 [Pizzi, 2013;
Endo Pharmaceuticals, Inc., 2012]. Yet, in 2013,
the FDA declined to approve ADF labeling for
the new oxymorphone ER product [Federal
Register, 2013]. The FDA determined that,
although the reformulation “better resisted
attempts to crush it” than the original product,
the reformulated drug could be “compromised
when subjected to other forms of manipulation”
and could be “prepared for snorting using commonly available tools and methods” [Pizzi,
2013]. Accordingly, the FDA decided to continue to consider for approval generic, nonabuse-deterrent formulations of the original
product [Pizzi, 2013]. Nevertheless, the manufacturer of oxymorphone ER is working with the
FDA to substantiate the ADF labeling request
by conducting an intranasal human abuse liability trial and gathering additional postmarketing
surveillance
and
epidemiological
data
[Morningstar, 2013]. In the meantime, data indicate that the reformulated oxymorphone ER has
resulted in a decline of abuse [Dart, 2014].
Specifically, abuse through the intranasal route
has dropped significantly, which is consistent
with the incremental improvement of the reformulation into a crush-resistant form [Cassidy
et al. 2014]. Moreover, as part of the public dialogue leading up to the FDA’s denial of the
abuse-deterrent labeling for the oxymorphone
ER product, Commissioner Margaret Hamburg
stated that the FDA has “the authority to refrain
from approving non-abuse deterrent formulations of [a] drug and to initiate procedures to
withdraw non-abuse deterrent versions already
on the market” [FDA, 2013c].

FDA’s position on abuse-deterrent technology
While the FDA has stated that it strongly encourages and has the authority to foster the development
of ADFs, it has stated that it does not approve of an
ADF class-wide requirement for opioids and stimulants [FDA, 2014b; CLAAD, 2013]. The FDA has
repeatedly stated that the science of abuse-deterrent
technology is in its early stages: “Both the drug and
formulation technologies involved and the clinical,
epidemiological, and statistical methods for evaluating those technologies are still rapidly evolving”
[CLAAD, 2013]. Accordingly, the FDA posited
that a mandatory transition to abuse-deterrent opioids is not “feasible or in the interest of public health
at this time” [CLAAD, 2013]. The FDA declared
that it will use a “product-by-product approach” to
decisions about the safety and effectiveness of opioid products and “continue to evaluate [its]
approach to regulatory decisions concerning these
products” [CLAAD, 2013].
As of December 2014, the FDA has not released
guidance for generic ADF products, leading to
delays in generic adoption of ADFs [FDA,
2014a]. According to a generics industry working
group established by the FDA, without guidance,
the generic industry is uncertain as to which criteria must be proved to establish that a generic
product that has adopted abuse-deterrent features is not inferior to its reference-listed branded
ADF [FDA, 2014a]. Therefore, the working
group has called for meaningful testing and
acceptance criteria [FDA, 2014a].
The FDA’s current approach slows innovation by
sending a signal to manufacturers that there is no
pressing need to develop abuse-deterrent formulations of controlled substances. It compromises
incentives for manufacturers to spend the time
and money required to develop ADFs by conceding no market benefit over existing, non-abusedeterrent products as in the case of oxymorphone
ER. This regulatory environment, as currently
constructed, has the unintended consequence of
discouraging investment in new technology.
Recommendations
Waiting for the “perfect” technology before a
grand transition to abuse-deterrent medications
leads to inaction. Today’s policy preserves the status quo of substance abuse, overdoses, and deaths,
and it stifles investments in new innovation as
manufacturers have no clear incentive to allocate
the time and money needed for new technology.
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Abuse-deterrent medications have the potential
to reduce the public health burden of prescription
opioid abuse. They require both technically successful formulations and appropriate scientific
assessment, widespread market penetration, and
rational expectations of their benefits [Pittman,
2012]. When promising evidence for an abusedeterrent approach exists, but not enough data
have been gathered to draw conclusions about the
particular approach, the FDA should dedicate its
resources on an expedited basis to work with
manufacturers to help collect and report the data
necessary to support a conclusion, if possible, that
an abuse-deterrent product has a lower abuse
potential by certain routes of administration than
a prior formulation.
Congress should require the FDA to enforce its
stated authority consistently so that when a medication is granted abuse-deterrent labeling, the
FDA will refrain from approving non-abuse-deterrent formulations and initiate procedures to withdraw non-abuse-deterrent versions already on the
market unless there unique patient needs or public
health reasons not to do so. Any new generic drug
referencing a branded ADF in its application for
FDA approval must demonstrate that the generic
drug does not have inferior abuse-deterrent properties than the branded ADF drug. Similarly, if a
branded drug becomes a drug with an ADF, then
any FDA-approved generic drug that references
the branded drug’s prior, non-ADF should no
longer be considered bioequivalent to, or to have
the same therapeutic effects as, the reformulated
ADF drug unless and until the generic drug demonstrates that it does not have abuse-deterrent
properties inferior to the branded ADF drug.
Congress should also require manufacturers of all
Schedule II controlled substances (and other controlled substances at the discretion of the FDA)
without abuse-deterrent technologies to convert
their products to ADFs by a specific date.
Manufacturers should be given a deadline by
which to replace non-abuse-deterrent products
with alternatives. The legislation should require
federally funded prescription drug benefit plans
to cover ADFs to ensure their accessibility to consumers. To do otherwise would undermine the
eventual widespread adoption of ADFs.
In order for manufacturers to meet these requirements with a clear understanding of what is
expected of them, the FDA must finalize guidance
for pharmaceutical manufacturers on ADF

development and labeling for branded and generic
opioids and all Schedule II controlled substances.
Conclusion
Prescription drug abuse results in overdoses and
deaths every day in the U.S. Abuse-deterrent medications have the potential to reduce the risk of misuse and abuse while ensuring access to treatment
for those who legitimately need such medications.
Federal ADF policy does not reflect the urgency of
the prescription drug abuse epidemic and does not
go far enough toward changing the status quo.
Policies must be implemented to encourage innovation and a market shift toward ADFs by ensuring
any generic medication that references a branded
ADF demonstrates that it does not have abusedeterrent properties inferior to the branded ADF
product. The policy must also require federal prescription drug benefit plans to cover ADFs to ensure
consumers have access to such medications. By
doing this, the risk of prescription drug abuse may
be reduced while ensuring access to medications for
those who legitimately need them.
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