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Abstract: This paper is an expert opinion in response to the development of abuse-deterrent
immediate-release tablets containing oxycodone HCI. There is a potential impact, both posi-
tive and negative, of this type of dosage form on patients, those suffering from the disease of
addiction, health care providers, and the cost of health care.
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Introduction

Chronic pain affects countless lives. As 0of 2011, over 100,000,000 Americans suffered
from chronic pain, more than those with diabetes, heart disease, stroke, and cancer
combined. Chronic pain costs the health care system 560—635 billion dollars annually,
about 2,000 dollars per person living in the USA.!

Opioid medications are used as a component in the management of pain. In the
USA, about 6.9% of all adults have used an opioid analgesic in the last 30 days.?
Opioid prescribing rates peaked in 2012 with over 255 million prescriptions written
in that year. In 2016, the number dropped to a decade low of slightly over 214 million.
However, in over a quarter of the counties in the USA, enough prescriptions were
written to provide every resident an opioid.

Since the sharp rise of opioid prescribing trends, there has been a corresponding
increase in opioid overdoses. More than 64,000 people died from a drug-related over-
dose death in 2016, over 14,000 of which involved a natural or semi-synthetic opioid.
Since 2010, deaths associated with heroin have spiked, with over 15,000 cases reported
in 2016 alone.* A correlation exists between opioid use and heroin abuse. About 80%
of the heroin users got their start from a legitimate opioid prescription.’ The majority
of opioids used for non-medical purposes are obtained freely from friends and family
as opposed to purchasing from a street dealer.®

Recently, there has been a rise in the use of abuse-deterrent opioids. These products
utilize various mechanisms (physical barriers, agonist/antagonist combinations, and
delivery systems) to decrease the risk of medication misuse.” There is data on the
extended-release forms of the oral solid dosage forms of opioids which indicate that
they are not easily converted into an injectable form in low volumes and thus have an
inherent drug abuse-deterrent property.® Though the US Food and Drug Administration
(FDA) continues to encourage the development of such formulations, the long-term
utility of abuse-deterrent medications is contested (Kibbe AK, Report to the FDA
advisory panel by the makers of Vantrela ER, personal communication, May, 2017).
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Experts claim that abuse deterrent does not necessarily mean
abuse proof. This was seen with the reformulated version of
Opana ER (oxymorphone extended-release) tablets. Though
designed to prevent nasal inhalation, this medication was
easily dissolved and injected leading to a large 2015 HIV out-
break in Indiana. Furthermore, little evidence exists to support
the usage of opioid medications for long-term non-malignant
pain.’ Additionally, a recent report by the Institute for Clinical
and Economic Review found that based on the price of abuse-
deterrent formulations, cost neutrality to the health care
system would be impossible to maintain. It is estimated that
a41% decrease in average price would be necessary to reach
neutrality. Examples of cost associated with abuse-deterrent
formulations can be seen in the Veteran’s Affairs pharmacy
expenditures where 100 million dollars was spent on opioids
in 2016. A conversion to all abuse-deterrent opioids would
increase that number to over one billion dollars.'

Discussion

Corporate response

Several companies have responded to the problem of diver-
sion of immediate-release (IR) oral solid dosage forms of
oxycodone. They have designed dosage forms that will inhibit
the potential abuser from preparing forms of the drug which
can be injected or administered intra-nasally. The general
approach is to incorporate excipients which will make a vis-
cous gel if the dosage form is mixed with small amounts of
water. This makes the administration via an intravenous (IV)
injection impossible. They also use excipients which make
preparing a fine powder that can be insufflated difficult, if not
impossible. The excipients used do not materially interfere
with the release of the oxycodone when the tablet is taken
orally or evaluated in a standard United States Pharmacopeia
dissolution apparatus. Thus, the product can be compared to
the IR oxycodone to obtain market approval as if it were a
conventional generic form of the product.

In April 2015, the FDA published a Guidance for Industry
on Abuse-Deterrent Opioids Evaluation and Labeling®® that
discusses evaluating route-specific data such as vaporization,
syringeability, and particle size distribution (Table 1). There
are currently 10 opioids marketed with FDA-approved abuse-
deterrent labeling. Half of these abuse-deterrent formulations
are oxycodone containing products, yet only one of the
approved products is an IR oxycodone formulation. No generic
abuse-deterrent products are currently available, though in
March of 2016 the FDA published an additional Guidance
for Industry'* to assist in potential interest of applicants. The
FDA has held open hearings before an advisory panel which

Table | Currently approved opioids with deterrent labeling

Brand name Active pharmaceutical ER or IR
ingredient
Embeda Morphine ER
MorphaBond ER Morphine ER
Arymo ER Morphine ER
Hysingia ER Hydrocodone ER
Vantrela ER Hydrocodone ER
OxyContin Oxycodone ER
Targiniq ER Oxycodone ER
Xtanpza ER Oxycodone ER
Troxyca ER Oxycodone/naltrexone ER
RoxyBond Oxycodone IR

Notes: Only the last entry is an IR product. Naltrexone is a pure opioid
antagonist and is in Troxyca to eliminate the benefits of the opioid if the product is
tampered with. Data from opioid medications.'?

Abbreviations: ER, extended release; IR, immediate release.

discussed the application for approval of opioids with abuse-
deterrent capability. During these discussions, attended by the
primary author as a member of the advisory panel (Kibbe A,
FDA Advisory Panel, personal communication, 2017),' the
nature of the polymers used to increase viscosity and deter [V
and nasal abuse was discussed.'®!” The individual polymers
are listed in the section “Product characteristics”.

Product characteristics

All of the products that have been submitted for approval with
the added designation of abuse deterrent have some common
characteristics. They use excipients that are acceptable for
use in oral dosage forms and are polymers which will absorb
water and form a viscous solution or gel. The three classes
of such polymers are cellulose derivatives such as HPMC,
polymethacrylates (Eudraget®; Evonik Corp., Parsippany,
NIJ, USA), and polyethylene oxide (Polyox®; Dow Chemical
Co. Midland, MI, USA).!! The amount of polymer used is
sufficient to make a gel when the tablet is dissolved in a small
amount of water (10 mL) but does not form a hydrophilic
matrix and thus causes slow release of the oxycodone. Other
formulation techniques (some proprietary) are employed
to make reduction in tablet size extremely difficult using
equipment easily available to the abuser (mortar and pestle,
coffee grinder, etc.). In all cases, the finished product will
release the active pharmaceutical ingredient (API) rapidly
in vivo or in vitro when the volume of dissolving medium
is large (250-900 mL).

The products which have been approved to date have a
strong possibility to cause significant damage to an opioid
user who has defeated the mechanisms purported to be abuse
deterrent. None of the products already approved employ a
biodegradable polymer. Should such polymers (listed earlier)
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enter the blood or the lungs, they will remain for a consider-
able amount of time. The current standard for abuse deterrent
is that if a unit dosage form is dissolved in 5—10 mL of water,
it should be too thick to pass through a needle, so called syr-
ingeability. However, the current polymers used are indeed
water soluble and if sufficiently diluted will form a liquid
that will pass through a needle. A patient with substance use
disorder conceivably could inject 2030 mL of a solution
intravenously and thus dose themselves with the opioid and
a non-biodegradable polymer. This polymer could collect
in capillary beds and have a negative impact on the individ-
ual. Furthermore, should the tablets be grounded into a fine
powder and insufflated, these water-soluble polymers would
coat the lining of the lungs, potentially leading to advanced
pulmonary conditions. There is a potential for considerable
risk should abuse-deterrent products be misused.

Analysis

There are a number of groups that are directly or indirectly
affected by the development of a dosage form which allows
for immediate release of oxycodone HCI and has charac-
teristics which might inhibit the diversion and illicit use
of the APL

The patient

An individual who has a legitimate need for short-term or
chronic administration of IR oxycodone will find no addi-
tional benefit from an abuse-deterrent formulation as they
will use the drug as instructed.

A physician

If the physician has no doubt that the patient who has been
prescribed the IR oxycodone is truly in need of the relief
it provides and is well known to the physician, he/she can
safely prescribe the normal IR product. If the patient might be
in need but the physician is concerned that some or all of the
prescribed medication might be given or sold to another, then
the physician might choose to prescribe the abuse-deterrent
form of the drug product.

Abuser (addict)

An individual who has progressed to a chronic opioid abuser
and continues to use opioids either by injection or by insuf-
flation will find that the abuse-deterrent products are more
difficult to manipulate than the conventional IR products.
This in and of itself will not stop them from seeking opioids
but rather they might seek other sources of opioids, such as

heroin, or develop more sophisticated ways of manipulating
the products.

If they do devise a method of dissolving sufficient API
from these tablets into a solution that can be injected, they
face a secondary threat to their life. The polymers used to
make the solution viscous are only approved for oral use
as they cannot be metabolized by normal human enzymes.
(See the section on safety in the monographs from the
Handbook of Pharmaceutical Excipients) Thus, if injected
even in small quantities, they represent a real health hazard as
they can become lodged in a capillary bed and cause blockage
of blood flow in that area. There is no data that has evalu-
ated the safety of these compounds or the limits of exposure
when administered IV.'"® However, in some cases, the limit
of exposure for a worker who might inhale the material has
been set as 50 ppm in the UK.

Pharmaceutical manufacturer

The products that fit this category are manufactured using a
proprietary manufacturing method, and the cost of these prod-
ucts will be higher than the already available IR products. Due
to the high cost of these products, the pharmaceutical industry
will heavily market directly to providers. Such marketing
techniques may result in increased prescribing habits, passing
the cost on to patients for a medication that will not provide
improved pain management as compared to other, less costly,
oxycodone products that are currently available.

Conclusion

1. For most patients, a form of IR oxycodone that is abuse
deterrent is unnecessary.

2. Forabusers, the products can reduce the use of this opioid
and cause them to shift to other agents, such as heroin.
It will not cause more addicts to seek treatment.

3. Should a method of extraction of the API not previously
tested be devised and individuals dose themselves, it will
also include some non-metabolizable polymer which can
potentially increase the risk of adverse health effects.

4. Diversion of IR oxycodone may go down (this is a
strong statement as it assumes that all physicians every-
where will stop writing for normal oxycodone and only
prescribe abuse-deterrent formulations). Most patients
are not diverters or abusers, but they tend to stockpile
medications. This is where the issue lands, especially
on overprescribing. This statement, under the current
prescribing climate, pertains to people who fake being
in pain and appear legitimate and get normal oxycodone
up front.
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5. The cost of IR oxycodone will go up.

6. Some manufacturers will make more money.
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