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Abstract in English

In this study, we have conducted the following surveys and experimental studies in order to
prepare the draft of the guidance for general principles for evaluating and validating the abuse
deterrence of medical opioid products in Japan: 1) information collection and analysis on the
status of medical drug abuse in Japan, 2) information collection and analysis on the status and
countermeasures of medical drug abuse in Europe and the United States, 3) Pharmaceutical assessment
and verification of abuse deterrence of medical opioid products, 4) Pharmacological assessment
and verification of abuse deterrence of medical opioid products, 5) Trend search as to the
manufactural considerations of abuse deterrent formulations (ADFs) in pharmaceutical companies
as well as the view points of the regulatory science toward the drafting guidelines and Q & A.

First, we reanalyzed the database of the ”“Survey of Drug-Related Psychiatric Disorders in
Psychiatric Facilities in Japan.” in FY 2019 and FY 2020. In FY2021, we conducted a questionnaire
survey targeting training facilities accredited by the Japanese Society of Palliative Medicine
and training facilities designated by the Pain Clinic Association in Japan. These surveys confirmed
that the abuse of opioid analgesics is not a major problem in psychiatric, palliative, or chronic
pain medicine in Japan. However, there were a few reports of cases with inappropriate use of
opioid analgesics due to artificial destruction of tablets, which suggests that abuse deterrent
formulations (ADFs) of medical opioid products have a certain significance

A survey of the review system was conducted for ADFs in the United States. Approval of ADF
labeling were obtained depending on the routes of abuse that the abuse—deterrent technologies
target: oral route, intranasal route, and intravenous route. Currently, ADFs are categorized into
7 groups according to their abuse—deterrent technologies; however, only two categories, that is
physical/chemical barriers and agonist/antagonist combinations, exist in the marketplaces. We
investigated the approval criteria of each route in these two ADFs. Oral and intranasal routes
are approved for ADF labeling if in vitro and clinical abuse potential studies demonstrate the
abuse deterrent effect by these routes. For intravenous route in physical/chemical barriers, ADF
labeling is obtained by demonstrating the abuse deterrent effect in an in vitro assay. There were
three drugs that utilize this abuse deterrent technology. They all exhibited their abuse—deterrent
properties by in vitro and clinical abuse potential studies, however only one formulation obtained
ADF labeling for intravenous route. We could not elucidate the criteria for intravenous route in
this formulation.

In order to conduct the pharmaceutical assessment and validation for abuse—deterrent
properties of medical opioid products, we conducted a survey on the sales of ADFs overseas. As
results, we selected and introduced Xtampza TM as a model drug. After the development of analytical
method for oxycodone by LC-MS/MS, we conducted several experiments (crushability, needle
penetration, extractability, and dissolution tests) in accordance with FDA guidance. Results
revealed that the ADFs had the apparent advantages in each study when compared to the non—ADF.
Additional experiments also indicated the appropriate criteria for ADFs that aim to decrease the
needle penetrability. Based on these results, the guidelines and Q&A for ADFs related to the
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laboratory—based in vitro manipulation and extraction studies were developed.

In the pharmacological assessment and verification of the effect of the abuse—deterrent
opioids, we summarized the information about combination formulations containing opioid receptor
antagonists and opioids (morphine, oxycodone, fentanyl, or buprenorphine) among the properties
required as abuse—deterrent opioids. We also verified the effects of these abuse—deterrent
opioids on their dependence by pharmacological experiments. We simulated doses of naloxone and
opioids based on the parameters including pharmacokinetics and affinities for u opioid receptors.
In addition, pharmacological effects of naloxone on the p opioid—induced abuse-related behaviors,
such as discriminative stimulus effects and hyperlocomoton, were evaluated in rodents. Morphine,
oxycodone and fentanyl produced dose—dependent increase in locomotor activity, and discriminative
stimulus effects in rodents. These effects were dose—dependently antagonized by naloxone.
Regarding to the amount of naloxone to suppress opioids—induced hyperlocomotion, the same doses
were required to antagonize those induced by morphine and oxycodone, whereas 10-fold dose was
required for those induced by fentanyl. Thus, naloxone at a certain ratio would suppress opioid
dependence-related behaviors.

In accordance with the Fifth Five-Year Drug Abuse Prevention Strategy established in August
2018 by the Ministry of Health, Labour and Welfare of Japan, related government organizations have
been closely cooperated for promoting measures to prevent drug abuse. Focusing on narcotics and
stimulant drugs, people arrested for stimulant drug-related offenses in 2017 declined to
approximately half of peak, recorded in 1997. On the other hand, people arrested for cannabis-—
related offenses has been continuously increasing since 2014. In 2020, over 60% of people arrested
for cannabis—related offenses was under thirty, representing spread of abuse among young people. In
the light of these situation, raising awareness among young people by early—stage education for
drug abuse prevention, in addition to pharmaceutical approaches, has been considered important to
prevent people from abusing drugs

Lastly, taking our research results described above into the consideration, we have prepared
the draft of the guidance for general principles for evaluating and validating the abuse deterrence

of opioid drug products in Japan and its Q&A.



