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Overview of General Guidance for Generic AD Opioids

When reference listed drug (RLD) product has abuse deterrent properties described in its labeling:
— Test product is expected be no less abuse deterrent than RLD
— With respect to all potential routes of abuse

— Cutting
— Using comparative invitro approaches i rhysical i =
manipulation g
- Milling
General Principles for B vitro extractability studies
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Center for Drug Evaluation and Research (CDER) .
o 2017 a .smoklpg Bl Sublimation of precipitated
(inhalation) MM ;g retrieved from intact and
manipulated ADF
https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulat *Consistent with general guidance, invivo oral PK (chewing or crushing), nasal PK
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https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM492172.pdf

General Considerations for In Vitro Studies

The challenge: complexity of the design

A possible scenario:

* Minimal of two comparators (reference, test)

Minimal of two forms of sample (intact, compromised)
With more than a dozen possible methods to achieve a desired manipulation outcome
(e.g. compromise the integrity of the dosage form)

Minimum of eight different solvents

Various temperature conditions

Different volumes

e Different time points

Number of experiments goes into thousands (2x2x12x8x2x3x4=9216)

Battery of tests should not result in data-dumping which burdens both industry and the Agency
The experimental design should be guided by the understanding of the ADF design mechanism and failure mode of

the RLD product



Tier-based Approach to Testing

» Hierarchical testing (limit the number of tests)
» Atierrefersto manipulations of similar complexity, difficulty and effort
» Subsequenttiers with increasing complexity, difficult, and effort

Tier 1 RT:room temperature
Levell solvent at RT ET: elevated temperature
; | ) Where it applies?
Tier 2A Tier 28 Appendix 1 Extractability
Level 2 solvents at RT Levell solvent at ET
i i Appendix 3 Injectability/syringeability
. . (related to Appendix 1)
Tier 3A Tier 3B
Level 3 solvents at RT Level 2 solvents at ET Appendlx4 Nasal inSUfﬂation
Solvent Level Appendix 5 Smoking
1 Deionized Water
2 Vinegar 0.2% baking soda  40% Ethanol Carbonated drink

ET: boiling temperature of the solvents

3 100% ethanol 100% isopropy! alcohol  Acetone 0.1INHCI 0.1N NaOH




Physical Manipulation Evaluation (Appendix 1) i

e Manipulationis a critical step for several routes of abuse (nasal, injection, smoking)

e Both the process (effort) and endpoint (success) are important

* Highly dependent on the formulation design (e.g. matrix tablets, beads with coatings)
e Should be used to gain an understanding of the robustness of the AD properties

Cut T and R products into 10 pieces or
grate/mill T and R products at RT to
more than 50 wt% of particles having
the size <1 mm using a household tool

¢ Whatis the degree of difficulty of the manipulation?

NO » How successful is each manipulation method in achieving its
Is it possible to cut, grate or mill Tand R [ e} :
* productsto the desire particle number or size goal (e'g" compromising a tablet's Integnty)?

in lessthan 5 min?

Cut, grate or mill Tand R
products with thermal pre-
treatment using a
household tool to achieve
the number of particles or
particle size

» If the structure of the dosage formis compromised, what are
the size and size distribution of the resulting particles?

Subject the physically manipulated
products to testing

h 4




FDA

Physical Manipulation Evaluation (Most Effective Manipulation)

 Most Effective Manipulation may vary based on formulation design (e.g. ER matrix tablet)

* Generally the manipulation condition leads to the most successful compromise of the
integrity of the productis the one potentially results in the most drug release (e.g. ER tablet
losses its matrix, or ER coated granule losses its coating).

h—#‘f
T—
Cutting J { Grating J { Milling J { Crushing J { more...
w. Pretreatment w. Pretreatment w. Pretreatment w. Pretreatment
w/o. Pretreatment w/o. Pretreatment w/o. Pretreatment w/o. Pretreatment

Time/effort Time/effort Time/effort Time/effort



Appendix 1 Extractability (Oral Route) — Decision Point FODA

Overlay of dissolution specifications of IR vs. ER opioid products
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IR: immediate release, ER: extended release, AD: abuse-deterrence

When release of an ER product approaches
release of an IR product, it will no longer be
considered to have ER properties, regardless of
whether it was intended to be an ADF product.

Recommended decision point:
50% release in 30 min based on IR/ER
dissolution spec + extraction data in NDAs

Beingworse than the Being betterthan the
decision pointmeans decision pointdoes not
the product is not AD mean that the productis AD




Appendix 1 Extractability (Oral Route)— Tier Based Evaluation

An example of one tier evaluation

RT

YES 1s% opiocid extraction
of R = 50% in 30 min?

syringeability study
(Appendix 3)

ier 1: intact and manipulated T and R
products using 240 mL level 1 solvent at

Is % opioid extraction
of T = (R+10%) in 30 min?

NO

Step 1: Evaluate R for each solventwithinthe tier

Step 2: If % drug release fromR inStep 1 is >50% @30 min forany solventwithinthe tier, proceed to the syringeability study
Step 3: Otherwise,

- Identify the condition at which release fromR is maximum

- Identify the condition at which release from T is maximum

- Compare maximumrelease from T with maximum release from R + 10%

Step 4: Advanceto the nexttierif T passes the test



Appendix 3 Syringeability (Injection Route) FDA

Conduct syringeability test (Appendix 3) if

* the maximum extraction of drug substance from R product in large volume (240 mL) solvent
is equal or more than 50% in 30 min in a tier, or

« T product successfully passes all tiers in the large volume extraction study (test the last tier)

Manipulate T and R products using 10
mL solvent used in the previous
extraction study (Appendix 1) ° Same COﬂdItIOI’] as R

e Low volume (10 mL)
» Both intact and most-effective-manipulated
Yes AT  Expelled volume (through 21 gauge or
Nt finer) should be determined
* Report extraction time, syringe time, and
filtering (if applicable)
 Statistical evaluation of T vs R+10%

an the solvent be parenterally
administered or evaporated for
reconsitution?

Is % opioid extraction
of T 2 (R+10%) in 30 min?

T passes the test T passes the test

Figure 6: Decision Tree for Determining the Syringeability of Opioid to Evaluate Abuse-
Deterrence Potential (abuse by injection)



Appendix 5 Smoking (Inhalation Route) FDA

Tier 1: Sublimation study of intact and
manipulated T and R products

Heatintact and manipulated T and R e Recommendsconductingsmokingtest using
products at three temperatures in . .
the range of 200 300°C at least three temperatures withintherange

of 200°C to 300°C to identify optimal
conditions fordrugrecovery

YES 5% opioid sublimation o N
manipulated T > R?
NO

Ismeopioid.
a salt?

e Draft Guidance recommended conduction
smokingtest at one temperature at 233°C
(ignition temperature of paper)

STOP no further testing

ier 2: sublimation study of free base retrieved

rom intact and manipulated T and R products

l — Temperature at 233°C may be below sublimation
temperature of opioids

\&/

Heat free base at three temperatures in
the range of 200-300°C

)\ — In NDAs, volatilization was evaluated at several
No temperatures between 200°C and 300°C

5% opioid sublimation
of T > R?
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In Vivo Studies for Evaluating Abuse Deterrence

—— AD evaluation in the oral route
O Oral chewing PK studies
manipulation 0 Oral crushing PK studies

Abuse by . .
injection —) ¢ AD evaluationin the nasal route

(parenteral) O Nasal PK studies

O Nasal PD studies
Abuse by
e Multiple strengths

Abuse by
insufflation
(intranasal)

c
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e Studysubjects

Abuse by e Agonist/antagonist combination products

smoking
(inhalation)

e Statisticalanalysis (non-inferiority testing)
13



Appendix 2 Oral Route — In Vivo PK Studies

Does the summaryin section 9.2 of the RLD labeling indicatesw
that FDA has concluded that the product has properties that > Stop
are expected to deter abuse by the oral route? J No

l Yes
Conduct PK study(ies) of T *No reliable invitrotesting currently exists
) . that can adequately assess abuse
andRin healthysubJects deterrenceinthe oral route

|
! .

Oral PK study of physically manipulated
products

Oral PK study of chewed products

Patient-relevant chewingconditions (e.g., 10

TandR should be milled into a particle size e a1 dhe nel Shale e feleniitet

range that can discriminate a product’s ability
to deterabuse between T and R



Appendix 4 Nasal Route —Tier 1 In Vitro Characterization FODA

Tier 1: Determine whether or not T and R
products can be pulverized into particles

v

Evaluate all physical
manipulation methods [cutting,
grating and milling) to pulverize
T and R products into particles

/’_E_;G/mass of fine particles

of T (< 500 pm) > 1097

e T—

/—//-— R No
Is % mass of fine particles

of R (< 500 pm) > 10%?

T fails the test

If T (<500 um) <10%, T passes the test
(unsuitable for insufflation)

If T (<500 um) >10%, then mill R
product under the same manipulation

condition

If R (<500 um) <10%, T fails the test
because T is deemed less resistant to
physical manipulationthan R

When both T (<500 um) and R (<500
um) >10%, then proceedto Tier 2 in
vivo studies

15



Appendix 4 Nasal Route — Tier 2 In Vivo PK Studies FOA

Tier 2: Conduct in vivo nasal PK study
comparing manipulated T and R products

Y
Identify a manipulation
condition to pulverize T product
into particles with a size range of
D yp>100 pm and Dgp<1000 pm

v

T T

Can R product be pulverized™
into the above particle size range using
an equal orlesser amount of energy
input as T product?

— \
/’ﬁmte and extent of

absorption of opioid from T product
statistically equal to or lower than R

T passes the test

e Particlesize range that is considered safe
and tolerable for human insufflation PK — D,
>100 pm and Dgy <1000 pm

e Particlesize should be characterizedin the
submission

e Rshould be milled into the above particle
size range using the same milling condition
used for T or a lesser amount of energy input

16



Appendix 4 Nasal Route — In Vivo PD Studies

e Nasal aversive agent(s)— excipients that produce an unpleasant effect if the
dosage form is manipulated and insufflated

e |f the RLD formulation contains nasal aversive agent(s), in vivo nasal PK studies
may not be sufficient; human abuse potential PD studies (e.g., willingness to

take the drug again) may be needed
P

s Doeshrodut

aversion agent?

- \“%H STOP no further testing
-

("/ ™
_—"DoesT product contain ™~

—_NO

YES
" the same aversive agent as NO
R product? v
/// x““a Conduct comparative PD
.
/// Is availability of the ~_ study

Y

. . No
E,"'—'/auersweagentof manipulated T less™

than that of manipulated R at the
local site of aversion?

A J

Conduct comparative PD
study

17




Multiple Strengths of Abuse Deterrence Opioid Products

e The strength(s) selected for the oral/nasal PK or PD AD studies, if
needed, should be based on the strength(s) used to evaluate the R
product’s abuse deterrence as per the RLD labeling

e The strength(s) selected for the in vivo abuse deterrence studies are
generally intermediate strength(s)

e |f the RLD labeling does not identify the strength(s) for PK or PD abuse
deterrence studies, FDA intends to provide recommendation in product-
specific guidance

18



Study Subjects for Oral/Nasal In Vivo Abuse Deterrence Studies FODA

* Oral/nasal PK AD studies should incorporate naltrexone or other opioid antagon

block the PD effects of the opioids except for combination products

* Take scientifically appropriateand ethical steps to protect human subjects
O Monitor opioid-related adverse events
O Recreational opioid users — Ensure that subjects not dependent on opioids (e.g.,

naloxone challenge test)
0 Combination products— Confirm an adequate naltrexone release from the physically
manipulated combination products prior to conductingin vivo PK AD studies

In Vivo AD Studies

Study Subjects

Oral chewing PK studies

Healthyvolunteers

Oral crushing PK studies

Healthy volunteers

Nasal PK studies

Recreational opioid users*

Nasal PD studies

Recreational opioid users*

*Non-dependent opioid users from the
general population who have
experience in the use of opioids for
non-therapeutic purposes

19



Combination Products Containing Opioid Agonists and Antagonists Lz

e Appropriatebioanalytical methods to measure both agonists and antagonists

e Oral PK BE studies — minimum antagonist absorption when fully intact
combination products are orally administered

e Oral/nasal PK AD studies — antagonist is sequestered within formulations and
released upon chewing or physical manipulation; no naltrexone or other antagonist

blockade should be used for combination products

To use opioid blockadein

Combination

in vivo AD studies? Opioid only (agonist/antagonist)
Oral chewing PK studies Yes No
Oral crushing PK studies Yes No
Nasal PK studies Yes No
Nasal PD studies No No

20



Statistical Analysis for In Vivo PK Abuse Deterrence Studies

T productis no less abuse deterrent than R — Non-inferiority (one-
sided) statistical analysis to evaluate PK metrics

e QOpioids —95% confidence interval (Cl) for PK metrics (e.g., Cmax, AUC,
pAUC) should be less than 125.00%

e For combination products, antagonist— 95% CI for PK metrics (e.g.,
Cmax, AUC) should be greater than 80.00%

21



FDA

Summary of Abuse Deterrence Evaluation of Generic Opioid Products

e |ftheRLD haslabelingdescribing AD properties for at least one route of abuse, the generic oral opioid
drug products should be no less AD than RLD with respect to all potentialroutes of abuse:
— Oralroute-
* invitro extractability studies
* insomecases, in vivo oral PK studies (chewingor crushing) dependingupon labeling for RLD
— Parenteral route—invitro syringeability studies
— Nasal route-—
* invitrocharacterization
* invivonasal PK studies if ADFs can be pulverized in particles of a certain size
e invivo PD studiesif thereis an aversive agent
— Inhalationroute— invitro sublimationstudies

*  Product-specific guidance — continue to monitor for the availability of new and revised guidances in
the Federal Register and on the FDA Web site at the followingaddress:
https://www.fda.gov/Drugs/GuidanceComplianceRegulatorylnformation/Guidances/ucm075207.htm

22
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