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This draft guidance, when finalized, will represent the current thinking of the Food and Drug Admin
(FDA or Agency) on this topic. It does not establish any rights for any person and is not binding o
the public. You can use an alternative approach if it satisfies the requirements of the applicable
and regulations. To discuss an alternative approach, contact the FDA staff responsible for this gui
listed on the title page.
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T. Introduction Z%if

This guidance is intended to assist applicants who are submitting abbreviated new drug application
for liquid-based and/or other semisolid products applied to the skin, including integumentary an
(e.g., vaginal) membranes, which are hereinafter called “topical products.” (JFF2) Because of th
route of delivery associated with these products, which are typically locally acting, and the
complexity of certain formulations, topical products (other than topical solutions) are classified a
products. (JEH3) This guidance provides recommendations for in vitro permeation test (IVPT)
comparing a proposed generic (test) topical product and its reference standard (RS) for the pi
supporting a demonstration of bioequivalence (BE) to the reference listed drug (RLD). The reference
ordinarily is the RLD. (JF%4)
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information/search-fda—guidance—documents. This guidance does not address drug products that are administered
ophthalmic, otic, nasal, inhalation, oral, or injection—based routes, or that are transdermal or top
delivery systems (including products known as patches, topical patches, or extended release films).
AFErAEA @R B S WAL HREGES ISR 20, IMAER TR esEn 2 519 (BRI, 5
It is beyond the scope of this guidance to discuss specific topical products to which this guidance
FDA recommends that applicants consult this guidance and any relevant product—specific guidances
(PSGs) (VEFE5) and any other relevant guidances for industry, (JEFE6) when considering the design an
of IVPT studies that, in conjunction with other studies, as deemed necessary, may be appropriate to
demonstration that a proposed generic topical product and its RLD are bioequivalent. FDA also recomm
applicants routinely refer to FDA’ s guidance web pages, because additional guidances may become ava

that could assist in the development of a generic topical product.
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VIB5: Generic drug product-specific guidances are available at FDA” s Product-Specific Guidances for Generic Drug Developmer
at https://www. fda. gov/drugs/guidances—drugs/product-specific—guidances—generic—drugdevelopment. FDA{jHI 2% & r= It K385, 1
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In general, FDA’ s guidance documents do not establish legally enforceable responsibilities.
guidances describe the Agency’ s current thinking on a topic and should be viewed only as recomme
unless specific regulatory or statutory requirements are cited. The use of the word should in Agency
means that something is suggested or recommended, but not required.

— i, FDA
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I1. Background 7§%5tThis guidance has been developed as part of FDA’ s “Drug Competition Action
Plan, ” (33 F7) which, in coordination with the Generic Drug User Fee Amendments (GDUFA) (7 HH8) pr
other FDA activities, is intended to increase competition in the market place for prescription drugs
facilitate the entry of high—quality and affordable generic drugs, and improve public health.
AFEr OO JEAFDA “Ziihsm g TR GERT B—i4r, BUAGDUFA (RS
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VEFET: See FDA Drug Competition Action Plan (describing the FDA” s Drug Competition Action Plan, implemented in 2017 and «
among  other things, further  encourage  robust and timely market competition for  generic drugs), av
https://www. fda. gov/drugs/guidance—compliance-regulatory—-information/fda—drug-competitionaction-plan.

7FES: In this guidance, GDUFA refers to the generic drug user fee program codified in the Generic Drug User Fee Amendmer
Title III, Food and Drug Administration Safety and Innovation Act (Public Law 112-144), the Generic Drug User Fee Amendme:
Title III, FDA Reauthorization Act of 2017 (Public Law 115-52), and the Generic Drug User Fee Amendments of 2022, Title III
F (the FDA User Fee Reauthorization Act of 2022) of the Continuing Appropriations and Ukraine Supplemental Appropriatior
(Public Law 117-180)

The Federal Food, Drug, and Cosmetic Act (FD&C Act) generally requires an ANDA to contain, among oth
things, information to show that the proposed generic drug product 1) is the same as the RLD with re
the active ingredient(s), conditions of use, route of administration, dosage form, strength, and lab
(with certain permissible differences) and 2) is bioequivalent to the RLD. (yEB9) Thus, an ANDA wil
approved if the information submitted in the ANDA is insufficient to show that the test product is
bioequivalent to the RLD. (JFE10)
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FFE9: See sections 505(3) (2) (A), (§) (2) (C), and (j) (4) of the FD&C Act (21 U.S.C. 355(j) (2) (1), () @) (), () @)); see
314. 94.
TERE10: 21 CFR 314.127(a) (4), (6).



An TIVPT study may be used to assess the rate and extent to which a drug (i.e., an active ingredien
topical product becomes available at or near a site of action in the skin, and may be used to cha
and compare the rate and extent of bioavailability for a drug from a test topical product and RS.
flux profiles resemble pharmacokinetic profiles and can be analyzed using unique IVPT endpoints
somewhat analogous to the pharmacokinetic endpoints of maximum concentration (Cmax) and the area

concentration-time curve (AUC). Yet, IVPT studies characterize the rate and extent of absorption,
distribution, metabolism and excretion that occurs in vivo. Therefore, while it is relevant to cha
the kinetics of topical drug bioavailability monitored by IVPT studies, the use in this guidance of
“cutaneous pharmacokinetics” should not be construed to embody all aspects of pharmacokinetics—o
related to the absorption component that directly controls the rate and extent to which a topicall
drug becomes available locally at the site of action. This guidance focuses on general considera
recommendations for the method development, method validation, and conduct of IVPT studies that are

in ANDAs and intended to support a demonstration of BE. (JFHE11)
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VFFE11: A demonstration of no significant difference in the rate and extent of drug permeation into and through the skin
topical product and RS using an appropriately validated IVPT method can be used to support a demonstration of BE along wit]

in the application (which may be specified in a PSG), as part of a comparative product characteri

approach. FEANDAFIIEHF, IR il HAT WA TVPTI 3%, U] FREAR TS % BRI (RSD v 2540y (195 328 1 A< R iod B Jpk ) 420 )

[VPT method developmen IVPTJyi:IFk

The development of an IVPT method that is suitable to support a demonstration of BE for a specifi
product routinely involves a systematic series of exploratory studies. Inappropriate or insufficien
to develop an IVPT method that is suitable for its intended purpose increases the likelihood
subsequent IVPT wvalidation, pilot, and pivotal studies will wultimately be inadequate to s
demonstration of BE. By contrast, appropriate and systematic IVPT method development studies help to
IVPT study designs and protocol (method) parameters which reliably produce flux profiles that can f
a comparison of the cutaneous pharmacokinetics of a drug delivered topically to the skin from tes

products and RSs.
T8 H T SCRR e SN IFRIBEIR UE B IVPT VA I T A, 1 T BT — RN R E R RZ . AGEA 7 IV

A detailed and well-organized IVPT method development report should be submitted in an ANDA to sho
IVPT method was optimized, and to support a demonstration that the method parameters selected for
are appropriate or necessary, particularly in situations where the method parameters are different
methods recommended in this guidance). The Agency’ s interest in reviewing the method development

to understand why specific IVPT method parameters were selected and whether the resulting IVPT |
suitably sensitive and reproducible. This method development report should clearly indicate/distin
method parameters used for each set of data, illustrate the efforts made to optimize the IVPT me

demonstrate that the method parameters selected for the IVPT are appropriate.
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Applicants are encouraged to use the recommendations in this guidance, and if an applicant elect
methods that are different from those recommended in this guidance, the IVPT method development repo
demonstrate why it is scientifically justified to use an alternative approach than what is recom
this guidance to optimize the IVPT method. (JEFRE12) Some examples of recommended procedures are des
subsequent sections, to help applicants identify circumstances when information should be submitte
ANDA to explain why a different procedure was utilized.
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FE12: Applicants may choose to use an approach different from the approach recommended in this guidance. However, the

approach must comply with relevant statutes and regulations. See 21 CFR
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A. TVPT Method Parameters IVPTJyEZ4f

All relevant parameters of the final IVPT method should be summarized (e.g., in a table) and submitt
ANDA. Also, information should be provided to briefly explain the choice of the final IVPT method p
like the equipment (e.g., a vertical diffusion cell (VDC)), skin source (e.g., cadaver), skin ty
posterior torso), skin preparation (e.g., dermatomed), skin barrier integrity test (e.g., trans-
water loss (TEWL) measurement), skin barrier integrity test acceptance criteria (e.g., < 15 grams/me
(g/m2/hr)), topical product dose amount (e.g., 15 milligrams/centimeter2 (mg/cm2)), dose duration
hours), study duration (e.g., 24 hours, 48 hours, etc.), receptor solution sampling times (e.g., 1,
8, 12, 16, 20, and 24 hours), etc.
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B. IVPT Method Considerations IVPTJjyi% &R 2

The choice of some IVPT method parameters like the equipment, skin source, skin type, skin prepara
skin barrier integrity test procedures may be based upon investigator experience or convenience,

availability of specific equipment or instrumentation in a laboratory, established tissue supply ag
or other logistical considerations. However, if the chosen IVPT method parameters do not appear to
suited for a specific IVPT method, it is the applicant’ s responsibility to systematically
alternative method parameters, and ultimately, to validate that the IVPT method parameters ct
suitable for the intended purpose. The recommended procedures for IVPT method validation are de

section IV of this guidance.
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The choice of other IVPT method parameters like the topical product dose amount, dose duratic
duration (which may be longer than the dose duration), sampling schedule, sampling procedures,

solution composition, and sample analytical method may be different for each IVPT method, and such p



of IVPT methods should be systematically developed, optimized, and/or validated for the relevan
product, as appropriate. The IVPT method development studies should characterize how differences
method parameters influence the resulting IVPT flux profile so that optimal study condition:

objectively selected from among those evaluated.
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The selection of the dose amount used in the study should be assessed for each IVPT method based upo
performed during IVPT method development. Different dose amounts may be compared in parallel on

skin sections from the same set of donors to optimize the dose amount for the IVPT study. Considera
selecting an optimal dose amount may include (1) the consistency with which the dose can b
(potentially using different dispensing and/or spreading techniques), (2) the reproducibility of
profiles, (3) the influence of dose amount and dose duration on the shape of the flux profile, an
approximate range of drug concentrations in receptor solution samples at different time points (re

the sample analytical method limits of quantification).
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The selected sampling schedule and study duration should be sufficient to characterize the
pharmacokinetics of the drug, which ideally includes a sufficiently complete flux profile to ide
maximum (peak) flux and a decline in the flux thereafter across multiple subsequent time points. A
remains on the skin for the duration of the study may continue to deliver the drug for a sustained p
may not necessarily exhibit a suitable decline in the flux at later time points. In such instances,
appropriate to develop an IVPT method that involves wiping off the applied dose after a suitable du
the skin and continuing to monitor the receptor solution for an extended period thereafter, during
decline in the flux profile can be characterized. The sampling frequency should be selected to |
suitable resolution for the flux profile, and a minimum of eight non-zero sampling time points is re

across the study duration (e.g., 48 hours).

P B BOREvERI) CBI: ROREIN Ta) 50 AR SEH SR I 0] B AE URAEZ5 W) 0 R 24R3h o2, BRARS DO~ A HE— A

C. TVPT Method Procedures and Controls IVPTJj Ve fl4as 4l

Suitable technical procedures and control parameters should be established during method developme
may include procedures for preparing and mounting the skin on the diffusion cell in a consisten
determining the instrument settings that regulate the skin surface temperature within the specifi
performing the barrier integrity test appropriately, controlling the accuracy and precision of

amount dispensed on each skin section.

FETT IR R, NERE Sl BRI 2 AL, g R — 20Uy Nk BOPO PR F 2 e 819 it s

For example, a dosing procedure may be developed that uses a positive displacement pipette to dispen
volumetrically controlled amount of a topical product, targeting the deposition on the skin of a cer
(e.g., 15 mg/cmz) of topical product. If the inner diameter of the orifice in the dosing compartment
diffusion cell is 15 millimeters (mm), and the effective dose area is ~1.77 cmz, this would indicate
dose of "26.5 mg of topical product per diffusion cell. Experiments during method development may es
that, based upon the density of the topical product, a specific volumetric setting on a specific mod

positive displacement pipette with a specific pipette tip repeatedly dispenses ~27.5 mg of topical p



(e.g., characterized by multiple replicate pipette dispensations into a weigh boat on a fine balance
pipette setting may be optimal for a dosing procedure where the dose spreading instrument, like the

bottom of a high performance liquid chromatography (HPLC) glass vial, or the rounded end of a glass

capillary tube, is subsequently used to spread the dispensed dose evenly upon the skin section mount
diffusion cell, and where repeatedly weighing the dose—spreading instrument before and after the dos
spreading indicates that the residual topical product remaining on the bottom of the glass vial afte
dose spreading reproducibly amounts to ~1.0 mg of topical product (indicating that ~26.5 mg of the t
product would reproducibly be dosed to each skin section). Such characterizations of the technical p
and control parameters for the IVPT method, like the reproducibility of the dosing procedure, should
established during method development and may not need to be demonstrated thereafter each time the s

procedure is used.
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D. IVPT Skin Barrier Integrity Testing: Common Methods [VPT 7 k5t Fe o 8 b k. 55 FH U7 v

The technical procedures for the skin barrier integrity test should be established during IVI
development. Three types of barrier integrity tests are common, however, there are currently no a
compendial standard protocols or acceptance criteria for any of these three types of human ski
integrity tests. Nonetheless, recommended parameters for the three common types of barrier integr

are discussed below.
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1. Trans—Epidermal Water Loss Skin Barrier Integrity Test 37 K3y 3z b bt f o s i

A TEWL skin barrier integrity test involves a measurement near the outer surface of the skin of th
which water (vapor) is fluxing through the skin barrier from the underside of the skin section. For

the skin section is mounted in a diffusion cell (e.g., clamped in place between the donor and
compartments), with the underside of the skin in contact with the receptor solution in the
compartment (e.g., phosphate buffered saline, pH 7.4), and equilibrated to a skin surface tempe:
32° C + 1° C. If skin sections are cut large enough to cover the flange of the diffusion cell in w
are mounted, then after they have equilibrated for several hours at a skin surface temperature of
1° C, it may be feasible to gently remove the donor compartment without disrupting a skin s
adherence to the lower flange of the diffusion cell, thereby allowing the TEWL probe to be placed di
the skin surface, instead of being placed atop the donor compartment. Typically, a minimum of three

measurements are made on each skin section, which are recorded after the measurements have stabilize

TEWL Bzt J3# I 5 2 P DU 3t o g JER AR TR BRI R 7K 43 (ZRVRD PP ZK 3 AR JER I Ot iz Jok o i Pk

Commercially available devices to measure TEWL may differ in design and operational principles. The
measured by devices with certain designs (e.g., an open chamber versus a closed chamber) may be rela
more susceptible to the influence of environmental conditions. Therefore, environmental temperature
humidity are typically controlled as precisely as possible (e.g., a temperature range of 21° C £+ 2°
humidity range of 50% + 20% relative humidity are ideal, if feasible). More precise control of the
humidity (e.g., in the range of 40% - 50%) may reduce the variability of TEWL measurements for devi

certain designs. Certain designs of measurement probes and adapters for in vitro use are available b



manufacturers of TEWL devices, and may be appropriate to use. Inconsistency in the diameters for the
measurement probe chamber, the measurement probe orifice, the in vitro adapters, and the skin area b
measured, as well as variation in the distance of the probe sensor(s) from the skin surface, potenti
because of the (variable) height of donor compartments (when applicable), could increase the variabi
TEWL measurements. Inconsistent control of the alignment of the TEWL measurement device in relation
donor compartment and/or the skin section may also increase the variability of TEWL measurements. Al
TEWL measured by devices with certain designs may be relatively more susceptible to the influence of
transfer from the hand that holds the probe. Applicants should follow relevant instructions in the
manufacturer’ s user manual for the specific TEWL measurement device used.

FMbAE AT T TEWLIN 52 F e 4%, A ARSI FERE IR B . T 225, —SeTEWLIINR 3 25 vl BEAH XS S 25 5 5%
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No more than approximately 15 grams of water per square meter per hour (i.e., 5515g/m2/hr)cou1d be a
reasoable skin barrier integrity acceptance (cutoff) criterion for a TEWL barrier integrity test on .
torso or thigh skin; if this was selected as the cutoff criterion, skin sections with a TEWL> 15g/m2
fail the test. Skin sections that fail a barrier integrity test should not be dosed, but may serve a
dosed control skin sections. A higher cutoff (e.g., <20 g/m2/hr) may also be reasonable if justifie
experimental data demonstrating that the selected acceptance criterion appropriately discriminates s
sections with a compromised barrier integrity from those with a competent barrier integrity.

X NARYRT-BROR R B2 I, SR FHTEWL b b e B ATE, &3 2 Ik R se e e 2. kb)) At B /N AP J7
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However, TEWL measurements for skin sections with a competent barrier integrity can vary depending uj
TEWL measurement device, the manner in which it is operated, and the environmental conditions (e.g.,
ambient humidity or greater distance from the skin surface may decrease the value of the TEWL measur
Precise control of environmental and device/operational factors can minimize variability in TEWL
measurements. Therefore, the technical procedures for measuring TEWL should be optimized during IVPT
development (or based upon prior optimization in the laboratory performing the test). Also, the TEWL
measurement device should be appropriately calibrated (by the manufacturer, and for some devices, al
each set of tests). Applicants may provide information about the relevant calibration procedures spe
the manufacturer for the specific TEWL device used; this can be submitted in the ANDA along with the
method development report, to support the appropriateness of the technical procedures established by
laboratory for TEWL measurements. When a TEWL barrier integrity test is used in any study phase (IVP
development, pilot study, validation, and/or pivotal study) the ambient laboratory temperature and h

during the TEWL barrier integrity test should be monitored and reported.
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2. Tritiated Water Skin Barrier Integrity Test JiAk/KiZi% i2:003a iz e e o 2

An example of a recommended approach to a tritiated water skin barrier integrity test would be to
skin in a diffusion cell (e.g., clamped in place between the donor and receptor compartments) and al
equilibrate to a skin surface temperature of 32° C + 1° C with the stratum corneum exposed to the a

donor compartment and the underside of the skin in contact with the receptor solution (e.g.,
buffered saline, pH 7.4).
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A small amount of tritiated water (sufficient to cover the entire surface of the skin section) would
briefly dosed on the stratum corneum. This dose of tritiated water would be left on the surface for

precisely controlled and relatively brief period (e.g., 5 minutes) after which it would be removed f
skin surface (e.g., using a pipette to remove the bulk volume and then an absorbent low lint laborat
tissue to gently blot dry). The receptor solution would then be sampled at a precise duration after

removal of the tritiated water from the skin surface (e.g., 30 minutes after the removal of the 5-mi
of tritiated water from the skin surface).

KD A K R LA oG SR D) AN LT ERERI B A R KSR A 7K B3 7 SRR TR R IS ) (-
While the entire volume of the receptor compartment may be removed and replenished, typically only a
of the receptor solution (e.g., phosphate buffered saline, pH 7.4) is transferred to a suitable volu
scintillation fluid for counting. The volume of the aliquot typically depends upon the type of scint
fluid used and the maximum amount of aqueous fluid that is suitable to mix with the scintillation f1l
scintillation counter is then used to quantify the amount of radioactivity in the aliquot sampled, w
be used to calculate the amount of tritiated water that permeated into the larger (entire) volume of
solution; the calculation is performed using the specific activity of the tritiated water to equate

amount of radioactivity to the equivalent volume of tritiated water that permeated per square centim
skin surface area.

BAR AT LLE B BUEA U RO (WIPBS, pH7.4) , JEHEI T, BB BB 78 238 AR N R
Approximately 1.5 equivalent (eq.) microliter (ulL) of tritiated water per cm? (i.e., ~1.5 eq. uL/cr
eq. mg/cmz) would be a reasonable skin barrier integrity acceptance (cutoff) criterion for a tritiat
barrier integrity test that involves a 5-minute dose followed by a 30minute sampling duration (i.e.,
30 minutes after dose removal) on human torso or thigh skin. Skin sections with a tritiated water te
of > 1.5 eq. mg/cm2 would fail the test and be excluded from the population of skin sections dosed w
topical product; skin sections that fail a barrier integrity test should not be dosed, but may serve
dosed control skin sections. Other acceptance criteria may also be reasonable if justified by experil
data demonstrating that the selected acceptance criterion appropriately discriminates skin sections
compromised barrier integrity from those with a competent barrier integrity.

T NARIRFBORIE BT, R FH AR B B e B VEIIATE oAb /K ERESI R R R 5 e e R By, EREER304: 81
eq. b L/cm2or ~1.5 eq.mg/cm?) o FRRALIK RIS SR A EINR S, WA E 45 R R T 1.5 eq. mg/cm?
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When calculating the results for a tritiated water barrier integrity test, it may be important to ac
the surface area dosed. For example, if using an acceptance criterion of 1.5 eq. mg/mnzwith a diffu
that has an orifice diameter of 15 mm and a skin surface area of 1.77 cmz, the mass of tritiated wat
would be calculated to have permeated into the receptor compartment would be ~2.7 eq. mg/cnlzof'trit:
water.

XA K B R e BRI, AR RS, B SOCUE BRI B, O B AR 15mmi, AN
cm?, WHSRAL. 5 eq. mg/cm2iBZ ke, WIS AN B3 ALK B N A IE2. 7 eq. mg/cm?.

3. Electrical Based Skin Barrier Integrity Tests HiFH/H SR v R Bk B i o 2 1k
There are several variations of electrical based skin barrier integrity tests that report the test r

a measure of the resistance, conductance, or a related electrical concept that characterizes the bul



electrical current across the skin. Transepithelial electrical resistance tests involving the skin m
referred to more specifically as Trans—Epidermal Electrical Resistance (TEER) skin barrier integrity
The test results may be described in units of conductance, which is the reciprocal of resistance. El
based skin barrier integrity tests often use instruments that are designed to measure the inductance
capacitance (C), and resistance (R) of electronic circuits or electrical components; these instrumen
commonly known as LCR meters and have different settings (test parameters) that can be adjusted.
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An example of a recommended approach to a TEER skin barrier integrity test would be to mount the ski
diffusion cell (e.g., clamped in place between the donor and receptor compartments) and allow it to
equilibrate to a skin surface temperature of 32° C £+ 1° C with the stratum corneum exposed to the a
donor compartment and the underside of the skin in contact with an ionic solution (e.g., phosphate b
saline, pH 7.4).
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A small amount of the ionic solution (sufficient to cover the entire surface of the skin section) wo
briefly dosed on the stratum corneum. Then, one lead/electrode from an LCR meter would be placed in
with the solution in the receptor compartment while the other lead/electrode would be placed in cont
the solution in the donor compartment. After measuring the resistance across the skin (e.g., in kQ,
normalized for area, noting that resistance is inversely proportional to area) the solution in the d
compartment would be removed and the skin surface would be gently blotted dry with an absorbent low
laboratory tissue. The skin (still mounted in the diffusion cell) would then be allowed to equilibra
the dry air above for a sufficient duration to normalize the hydration state of the stratum corneum
being dosed with the test topical product or RS.
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The results for a TEER skin barrier integrity test can vary substantially depending on the LCR meter
(e.g., frequency) and the technical procedures used for the test. The acceptance criterion for a spe
electrical based skin barrier integrity test method may be justified by experimental data demonstrat
the selected acceptance criterion appropriately discriminates skin sections with a compromised barri
integrity from those with a competent barrier integrity.

TEER ¢ Ik B b S S R MR 45 3, TRERILCRIGR R oty i) AP A E AR VEA R, P2 AEIR KA. H
E. IVPT Skin Barrier Integrity Testing: General Considerations IVPTZE5Ed &g ==

There are three general considerations for the development or adoption of technical procedures for a
barrier integrity test method during IVPT method development:
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The technical procedures should not irreversibly alter the skin barrier. It may be acceptable to tem
alter the hydration state of the stratum corneum by briefly depositing an aqueous solution on the su
the skin, as long as sufficient time is afforded for the hydration of the stratum corneum to normali
dosing of the topical product. The procedure described above for a brief (e.g., 5-minute) exposure o
skin surface to tritiated water followed by a 30-minute duration during which the hydration state of
stratum corneum is re—equilibrating would likely be appropriate. By contrast, a 30-minute exposure o
skin surface to an aqueous solution for an electrical-based test method, followed within 5 minutes b
of the topical product, may not be appropriate without further characterization of the influence of
hydration state of the stratum corneum on the discrimination sensitivity of the skin to differences
topical bioavailability. Similarly, if a portable lamp were placed close to the skin to improve visi
while study procedures were being performed, the heat from the lamp may alter the local (micro)envir

the skin in a manner that is not representative of the ambient environmental conditions in the labor



this should be avoided.
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The acceptance criterion should be a cutoff value for the test result, at which a skin sectior
the test. Skin sections that fail a barrier integrity test should not be dosed but may serve ¢
dosed control skin sections. Skin sections with a passing barrier integrity test result may be
considered to have a competent barrier integrity and may be dosed. This acceptance criterion
selected based upon an understanding of the distribution of test results (among multiple repli
skin sections from multiple donors) for the specific barrier integrity test procedure performe
the specific type and preparation of skin under conditions relevant to the IVPT pivotal studie
submitted in the ANDA. The intention of the barrier integrity test is to identify (and exclude
sections whose barrier integrity (intactness) is compromised. The intent is not to reduce the
variability in barrier function (permeability) in human skin that is representative of real ve
in the human population. Also, the relative permeability of the skin to a drug from a topical
may not necessarily correlate with the permeability of the skin to water, and therefore, const
the variability of the skin permeability to water (using a stricter acceptance criterion that
a larger number of skin sections) may not necessarily reduce the variability in the IVPT stud;

results.
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The acceptance criterion should be able to discriminate skin sections with a compromised barri
integrity. This may be demonstrated by measuring the barrier integrity of skin sections mounte
equilibrated in a diffusion cell before and after deliberately compromising the skin barrier
repeatedly using adhesive tape to strip away increasing amounts of the stratum corneum, pierc]
skin several times with a 30 gauge needle, or using other physical or chemical insults to dame
skin barrier). Based upon the acceptance criterion selected, the test result for skin sections

pass the test before being damaged should fail the test after the damage.
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F. Differences Between IVPT Method Development and Validation TVPTJ7VEJT A& FEGUE 14X 1)

1. Optimization of an IVPT Method Prior to Advancing to IVPT Method V
FEIVPT 550 UE R BEAT IVPTE I AL

Different study designs and method parameters may be evaluated during the IVPT method development ph
example, if the selected study parameters initially involve a dose duration of 48 hours and a study
of 48 hours, and the flux profile is measurable, but it is not feasible to identify the maximum (pea
and a decline in the flux thereafter across multiple subsequent time points, then it may be appropri
evaluate other study parameters as part of the IVPT method development. For example, a different tar
of the topical product and/or a longer sampling duration may be evaluated. An alternate study design
involve a shorter dose duration (e.g., 4-6 hours) after which the applied dose is removed from the
the receptor solution continues to be sampled across a study duration that is sufficient to identify
maximum (peak) flux and a decline in the flux thereafter across multiple subsequent time points. Whi
shorter dose durations can help to improve the shape of IVPT flux profiles, the removal of the topic

product dose from the skin surface can be challenging and often requires its own method development



optimization. Also, the design of sensitivity studies for such an IVPT study design may require a mo
sophisticated understanding of IVPT studies. While reasonable efforts should be made to develop an I
method that produces a well—-defined maximum (peak) flux and a decline in the flux thereafter across |
subsequent time points, this may not be feasible for certain topical products even with study durati
hours, or, at least, may not be feasible to produce reliably in all donors. In such circumstances, t!

method development report should detail the systematic efforts made to optimize the IVPT method.
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2. Use of a Validated Sample Analytical Method for IVPT Method V
K QIR 23 B T VAT TVPT 5 ik

The IVPT method development studies, being exploratory in nature, are often performed using

analytical method that is not validated (e.g., an HPLC or ultrahigh performance liquid chromatograp
method, often involving mass spectrometry (MS)); also, IVPT method development studies are often con
a manner that is not compatible with a quality management system which would otherwise make the
generated suitable to support valid conclusions. Such method development studies would not be su
demonstrate the validity of an IVPT method, or associated results. Therefore, although it may app
redundant, certain experiments performed during IVRT method development may need to be repeated du
method validation, using appropriate controls, like a validated analytical method and procedures

compatible with a suitable quality management system.
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It is important to clearly segregate and consistently identify those experiments and results that

of IVPT method development separately from those that were part of IVPT method validation. It
important to consistently identify all relevant method parameters and experimental conditions/con
each set of IVPT results. Information in the method development report should clearly identify/di
when the results for apparently similar sets of experiments may have been obtained using differe
parameters. Method development reports should clarify which sets of diffusion cells were run in pa
separately (e.g., on separate days). In addition, the sample analytical method parameters used to an
samples from each set of IVPT experiments should be specified, and the report should indicate wheth

the sample analytical method was validated (either at the time of sample analysis or subsequently).
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VPT method validation TVPTJyyisiF

When all the relevant parameters of the IVPT method have been established, a pilot study should be

using the final IVPT method and using a validated sample analytical method. The purpose of the pilot
to validate the suitability of the selected IVPT method parameters by demonstrating that the pe
characteristics of the IVPT method are appropriate to compare the cutaneous pharmacokinetics o
delivered topically from a test product and RS. The results from the pilot study, thereby, su
systematic validation of the IVPT method, which proceeds as a distinct study phase following IV

development.
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The results from this IVPT pilot study can help to estimate the number of donors that may be |
adequately power the IVPT pivotal study. In addition to the test topical product and RS evaluate
pilot study, a parallel assessment should be performed with a third topical product or formulatio
known or designed to be different from the RS, to validate the selectivity of the IVPT method to dis
differences in bioavailability. The IVPT pilot study results should be plotted with error bars, comp
permeation profiles for the three treatment groups in the pilot study. Separate plots should be pre
average flux results and average cumulative permeation results. These data can be used to support

IVPT method validation parameters (e.g., permeation profile and range).
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A pilot IVPT study performed with multiple skin donors (e.g., 4-6 skin donors) and a minimum
replicate skin sections per donor per treatment group is recommended. As skin from an increasing
donors is evaluated in the pilot study, the accuracy of the estimated number of donors needed to a
power the IVPT pivotal study may improve. While skin from the same donors evaluated in the pilot
also be used in the IVPT pivotal study, the results from the pilot study should not be combined
results from the IVPT pivotal study for the purpose of statistical analysis.

TEIVPTHIA WIS, VORI 2 A R BA (i, 4~6A kAR, HAR MR A R A 2 D4 S Bk

The equipment, methodologies, and study conditions used in the IVPT pilot study (and the even
pivotal study) should be appropriately validated or qualified. If an applicant elects to use e
methodologies, or study conditions that are different from those recommended in this guidance, the
should demonstrate why it was necessary and scientifically justified to do so. Detailed protocols
controlled study procedures are recommended to ensure the precise control of dosing, sampling, and o

study parameters, as well as potential sources of experimental bias.
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The validation of the IVPT method should incorporate specific qualifications and controls (describe
performed using a validated sample analytical method, as applicable. The qualification of an IVI
parameter refers to the process of defining what attributes make it suitable to perform its functi
IVPT method. For example, when repeated measurements of the temperature at the surface of skin mou
diffusion cell demonstrate that an IVPT equipment can maintain the skin surface temperature in the
32° C £ 1° C, the results can support a demonstration that the equipment is qualified to pe:
function in an IVPT method for which a method parameter is the control of skin surface temperatus

range of 32° C &+ 1° C across the relevant study duration.
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A. Equipment Qualification ¥ £%ffiIA

Suitable equipment for the IVPT method includes various models of VDCs and flow—through diffusion ce
operating principles and specific test procedures differ among the various equipment; relevant proce
from the manufacturer may be used for installation, operational, and performance qualifications. The

laboratory qualification of each diffusion cell should, at minimum, include 1) measurements of the



diffusional area of the orifices of the donor and receptor compartments between which the skin is mo
the empirically measured volume of the receptor solution compartment in each VDC or the empirically
outflow tube length for each flow-through diffusion cell, 3) the stability of the temperature measur
skin surface (e.g., 32° C £ 1° C) across a relevant duration (e.g., 48 hours), and 4) the rate of s
or agitation in VDCs, or the flow rate for flow—through diffusion cells, as applicable.
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If information related to the diffusional area of the orifices and the volume of the receptor soluti
compartment for each diffusion cell is available from the manufacturer, that information should be p
for each relevant diffusion cell, in addition to the empirical measurements made by the laboratory p
the IVPT studies. The equipment should control the diffusion cell temperature so that the skin surfa
temperature is verified to be stable (e.g., 32° C = 1° C) for each diffusion cell before dosing (e.
measured by a calibrated infrared thermometer), and monitored periodically throughout the duration o
experiment by repeatedly measuring the skin surface temperature of a non—dosed control diffusion cel
run in parallel with the other replicate dosed diffusion cells and connected to the same water bath
thermoregulation system.
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B. Membrane (Skin) Qualification i (JZJik) HfiihExcised human skin is recommended as the membrane for
study. The validity of each skin section dosed in the study should be qualified using an appropriate
procedure to evaluate the stratum corneum barrier integrity. Acceptable barrier integrity tests may
upon tritiated water permeation, TEWL, or electrical impedance/conductance measured across the skin.
parameters and acceptance criteria used for the skin barrier integrity test should be justified for
specific method and instrumentation that is used during the study. The skin from all donors whose sk
included in the study should be prepared in a consistent manner and dermatomed to a relatively consi
thickness, within limits specified in the study protocol. The skin thickness should be measured and
for each skin section included in the study. The assignment of replicate skin sections from a donor
treatment group should be randomized, as feasible. It is acceptable to balance the distribution of s
thicknesses in each treatment group (test topical product or RS) by a procedure specified in the stu
protocol
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C. Receptor Solution Qualification IS miffiiA

The composition and pH of the receptor solution used for the IVPT study should be qualified in relat
its compatibility with the skin as well as the stability and solubility of the drug in that receptor
solution. The stability of the drug in the receptor solution samples should be validated as part of
receptor sample analytical method validation. The solubility of the drug in the IVPT receptor soluti
be empirically determined in triplicate, to illustrate that the solubility of the drug in the recept
solution exceeds the highest sample concentration in the IVPT pivotal study, ideally by an order of
magnitude. The solubility of the drug in the IVPT receptor solution should be sufficient to characte
higher amounts of drug permeating from the increased drug delivery condition evaluated in the IVPT
sensitivity assessment during IVPT method validation.
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The inclusion of 0.1% polyoxyethylene[20]oleyl ether (also known as Oleth—20, Volpo—20, or Brij—20;
number 9004-98-2) is recommended to enhance the solubility of physiological buffer based (aqueous) r
solutions for hydrophobic drugs. If additional solubility is needed, small increases in the concentr
polyoxyethylene[20]oleyl ether (e.g., from 0.1% or 0.2% which is typically adequate for most hydrop

drugs, to higher concentrations) are recommended, but should not exceed 6% polyoxyethylene[20]oleyl



Other strategies to improve the solubility of the drug in the receptor solution that may have the po
to alter the permeability of the skin (e.g., inclusion of organic solvents and alcohols in the recep
solution) are not recommended and may invalidate the IVPT method.

T EKPELY), HERFAEEE T AEBRGE ph 3k B3O T rRias no. 1% (w/v) JRE L J@209hE - (3] 4401eth—20, Volpo—20,
20; CAS: 9004-98-
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The inclusion of an anti-microbial agent in the receptor solution (e.g., ~0.1% sodium azide or ~ 0.0
gentamicin sulfate) is recommended to mitigate potential bacterial decomposition of the dermis and/o
epidermis in the diffusion cell, regardless of the study duration. Other antimicrobial agents may al
acceptable, and if used, information should be included in the ANDA to explain the reason for their

(and for the concentration at which they were used).
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D. Receptor Solution Sampling Qualification HZZWACWEHAFEAfAIA

The accuracy and precision of receptor solution sample collection at each time point should be appr
qualified. Evidence to qualify a sampling procedure should illustrate that the sampling tech:
reliably collect a consistent volume of the sample from the well-mixed volume of the receptor compa
each sampling event, and that no artifacts are likely to be created by the sampling technique. In
should be included describing the equipment manufacturer’ s specification for the accuracy and pre

receptor solution sampling, when available.
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For IVPT studies using a flow—through diffusion cell, it may be appropriate to qualify the lengths o
and their associated dead volumes, to accurately calculate the lag time before a sample elutes th
tubing and is collected. For IVPT studies using a VDC, removal of the entire receptor solution v
full volume replacement of the receptor solution at each time point may provide optimal solubi
conditions. The sampling of small aliquots of the receptor solution for an IVPT study may introduce

measurements of apparently negative flux in certain regions of the IVPT study and produce flux prof
are difficult to interpret.
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E. Environmental Control Ff¥ifaiil

Ambient laboratory temperature and humidity during the study should be monitored and repo
environmentally controlled temperature range of 21° C + 2° C is recommended, and a humidity range

20% relative humidity is recommended, if feasible.
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F. Permeation Profile and Range £i% i<k fly0H

The flux profile and cumulative permeation profile for the IVPT pilot study should be plotted acros
of sampling times, which corresponds to the IVPT pivotal study duration. The calculation of

cumulative total permeation is discussed in more detail below. The results of the IVPT pilot stu
validate that the selected study parameters are suitable to adequately characterize the permeatio
(the cutaneous pharmacokinetics) of the drug within the selected study duration (the range of samp
points).
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A sufficiently complete flux profile should be adequate to identify the maximum (peak) flux and a d
the flux thereafter across multiple subsequent time points in the IVPT pilot study. The results of

pilot study should also validate that the sampling frequency provides suitable resolution to a



characterize the permeation profile (particularly the flux profile).
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G. Precision and Reproducibility X% 5 fl d Bk

The flux and cumulative permeation results from the IVPT pilot study (and the eventual IVPT pivot
should be calculated, tabulated, and reported for each diffusion cell at each time point, witl
statistics to describe the intra—donor average, standard deviation, and percent coefficient of
(%CV) among replicates, as well as the inter—donor average, standard error, and %CV. Complete result
data values used in the calculations should be reported in a clear and organized manner, to facil
reconstruction of the flux and cumulative permeation results. The design of the study should be det
clear, and data values should be clearly associated with specific donors, replicates, treatment gro
points, etc.
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H. Dose Depletion 7= MG

The recovery of permeated drug in the receptor solution should be characterized in each diffusion ce
cumulative total permeation of the drug in the receptor solution over the IVPT duration. Thi
expressed as a percentage of the nominal amount of drug in the applied dose (which may be estima
upon the nominal strength of the drug in the topical product and the approximate mass of topica
dosed on the skin).
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For example, if 10 mg of a topical product containing 5% drug was dosed on the membrane, the amoun
in the applied dose may be estimated to be 0.5 mg (or 500 wmg). If a cumulative total of 10
diffused into the receptor solution across a 48-hour duration of the IVPT, it would be possible to
that the 500 v g dose would have been depleted by approximately 10 B g, amounting to an approximatel
depletion. The average percentage dose depletion may thereby be estimated (not accounting for skin
and should be reported.

Bln, R 5%
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I. Discrimination Sensitivity and Selectivity [X /) Jj— 2B FEPEVE

The discrimination ability of the IVPT method may be described wusing two concepts: sensiti
selectivity. The IVPT sensitivity studies are necessarily performed during IVPT method develc
establish IVPT method parameters like the dose amount, dose duration, study duration, etc. How
analysis of the results from these studies is qualitative in nature, and they need not be repeated d
IVPT method validation phase.

AL EUE ANE SRR IVPT VA X 73 ) R RIEFEE . AEIVPT VAT R INE], 20 AT IVPT R B ERIE T,
The IVPT sensitivity studies are typically performed toward the end of the IVPT method development p
a key purpose of these studies is to incorporate the final IVPT method parameters for the target
dose duration to be used in the pivotal study so that the IVPT sensitivity studies can ¢
demonstration of the validity of the final IVPT method. Therefore, IVPT sensitivity studies are
within this section of the guidance in the context of IVPT validation (rather than method develo
avoid dissociating the discussions of IVPT sensitivity (which is performed to establish the suita
the final IVPT method parameters) and IVPT selectivity (which is performed once the final IVI
parameters are established, and which is based upon the IVPT pilot study that is performed as pa:
IVPT method validation). With the exception of the alternative dose amounts or dose durations use
IVPT sensitivity study, it is important that the IVPT method parameters are consistent across

sensitivity, pilot, and pivotal studies (including the anatomical region specified in the study



(e.g., posterior torso), the skin source, and skin preparation).
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1. IVPT Sensitivit RAESE

IVPT sensitivity is the ability of the IVPT method to detect changes in the cutaneous pharmacokineti
drug as a function of differences in drug delivery. If the IVPT method consistently demonstrates h
lower flux profiles (i.e., higher and lower values for IVPT endpoints) in response to increased and
drug delivery, respectively (or in response to other conditions expected to increase and decre
delivery, respectively), the IVPT method may be considered sensitive.
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There are a few potential approaches by which to produce the differences in drug delivery tha
differentiated by a suitably discriminating IVPT method. Regardless of the approach used, the diffe
the IVPT permeation profiles are not necessarily expected to be specifically proportional to diffe
the dose amount, dose duration, or product strength. For example, three—fold differences in the do
(even if outside the recommended target dose range) may provide distinct flux curves but may not
three—fold differences in the IVPT endpoints because the skin barrier may be rate—limiting both in
in vivo.

A URMEAE BA G IE X 2y IR IVPT ket RRAE YA RIRIEAT Ay o ABTCIR R TR T 2, AR I TVPT
In other words, if the target dose for the pivotal IVPT study was 10 mg/cmz, a 3—fold lower dose wou
mg/cmzand a 3—-fold higher dose would be 30 mg/cmz; thus, an IVPT sensitivity study might compare the
profiles from 3, 10, and 30 mg/cm2doses of the topical product. Similarly, if the target dose for th
IVPT study was 15 mg/cmz, a 3-fold lower dose would be 5 mg/cmzand a 3—fold higher dose would be 45
thus, an IVPT sensitivity study might compare the flux profiles from 5, 15, and 45 mg/cm2doses of th
product. An IVPT sensitivity study performed with multiple skin donors (e.g., 4 -6 skin donors) and

of four replicate skin sections per donor per treatment group is recommended.
Bz, WEER VPTG HFRAEIE10  mg/cm?, W =AEHIBARHAIE NS mg/em?, AEHIBE A N30 mg,
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Modulation of Dose Amount: An IVPT method development study with different dose amounts may provide
supportive evidence that the IVPT methodology is sensitive to differences in drug delivery. This appr
well suited to topical products that contain volatile components that evaporate from the formulation
following dose application to the skin. Modulating the dose amount for such topical products effecti
alters the thickness of the applied dose. The majority of volatile components from a thinner dose wi
to evaporate more rapidly (compared to a thicker dose), and a thinner dose will tend to deliver less
into the skin (and/or for a shorter duration) compared to a thicker dose. ifi%% [ ff
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Modulating the dose amount can be an effective technique to modulate differences in drug delivery fo
formulations with volatile components, like gels, lotions, and many creams. However, modulating the
amount may not necessarily produce perceptible differences in drug delivery for topical products lik
petrolatum—based ointments, or other types of topical products that do not evaporate on the skin, or
not experience dose—dependent differences in metamorphosis that can alter the rate and extent of dru

delivery.
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e Modulation of Dose Duration: For many topical products, it may be more effective to modulate the dos
duration, instead of the dose amount, to produce differences in drug delivery and associated changes
cutaneous pharmacokinetics of the drug.
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An IVPT method development study with a controlled dose amount (e.g., 15 mg/cmz) dosed for different
durations (e.g., 2 hours, 6 hours, and 12 hours) may be well suited to provide supportive evidence t
IVPT methodology is sensitive to differences in drug delivery from many topical products. The scenar
described in this example would support an IVPT study design where a topical product dose of 15 mg/c
dosed for 6 hours (the target duration for the IVPT study) and then wiped off. The applied dose may |
removed with a series of cotton—tipped swabs, one or more of which may be dry and one or more of whi
moistened (e.g., with a soap solution or water). The initial (dry) swab typically removes the bulk o
dose and subsequent swabs are used to remove the residual dose (i.e., the residue of the topical pro
which may otherwise continue to deliver drug into the skin) and/or to rinse the skin.
FEIVPT 7 T R0, i — i NI HIFH (i, 15 mg/cm?
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mg/cm?
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To support a demonstration of the sensitivity of the IVPT study, the permeation profile produced by
target dose duration for the IVPT study (e.g., 6 hours) should be compared with a shorter dose durat
(e.g., 2 hours) that is expected to perceptibly decrease the drug delivery, and also be compared wit!
longer dose duration (e.g., 12 hours) that is expected to perceptibly increase the drug delivery. Th
the three dose durations compared in the IVPT sensitivity study are designed to produce perceptible
in the cutaneous pharmacokinetics of the drug as a function of differences in drug delivery, and the:
support a demonstration of the sensitivity of the IVPT method.
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The specific dose durations may be selected based upon an initial exploratory IVPT study performed d
IVPT method development that characterizes the permeation profile when the dose is left on the skin
longer duration (e.g., 24 or 48 hours). An important feature of the results from such an IVPT study
duration of the initial phase of the permeation profile, when the flux is increasing at a relatively
rate.
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For example, if such an exploratory study indicates that the flux increases on a steep slope until
approximately 12 hours, and then continues to deliver the drug at a gradually increasing rate therea
may suggest that the permeation profile for a dose duration of longer than 12 hours (e.g., 24 hours)
be perceptibly different from that of the 12 hour dose duration, especially when compared in a relat
small number of donors and replicates (e.g., four donors with four replicates each per dose duration
also suggest that a 12-hour dose duration may be a good choice for the longest of the three dose dur
the IVPT sensitivity study.
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The target dose duration should be selected based upon considerations like the sensitivity of the sa
analytical method, the ability to produce a permeation profile that can be perceptibly discriminated
that produced by the longer (12 hour) dose duration, and/or the labeled use of the topical product (
indicate that the topical product should be reapplied every 4 -6 hours).
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The shortest of the three dose durations in the IVPT sensitivity study should be selected based upon
sensitivity of the sample analytical method and its ability to produce a permeation profile that can
perceptibly discriminated from that produced by the target (6 hour) dose duration.

FEIVPT R BEJEWT T, = AN AR Y477 I [ o doe J I [R] R 38 £ N 5L T8 it 0 A ik IR R B, RLACH ™ AR RE W 8 X nl

Modulation of Product Strength: To validate the sensitivity, specificity, and selectivity of an in v
release test (IVRT) method, altered strength formulations are routinely prepared. While it may seem
convenient to use these altered strength formulations in an attempt to demonstrate the sensitivity al
selectivity of an IVPT method, doing so may not produce the desired outcomes. There may be circumsta
this strategy may produce perceptibly different permeation profiles, however, in many instances, the
resulting permeation profiles may not be perceptibly different when compared in a relatively small n
donors and replicates (e.g., four donors with four replicates each per topical product strength). In
the modulation of topical product strength to support a demonstration of IVPT sensitivity is not rec
because it may not consistently produce the expected increase or decrease in drug delivery; however,
certain situations, higher and lower strength formulations (relative to the nominal strength of the
suitably increase and decrease the drug delivery and cutaneous pharmacokinetics relative to that fro
nominal strength topical product.
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2. IVPT Selectivity iEFEPEIVPT selectivity is the ability of the IVPT method to discriminate the cut
pharmacokinetics of the drug between the RS and a topical product or formulation that exhibits diffe:
drug delivery relative to the RS. The IVPT pilot study with the parallel assessment of the RS, the t
topical product, and a third topical product or formulation that is known or designed to be differen
the RS may provide supportive evidence that the IVPT methodology is selective for differences in dru
delivery. Topical product batch information for all topical product lots used in IVPT method develop
validation and pilot studies, as applicable, should be submitted in the study reports. The topical p.
information should include, but not be limited to, information about the batch formula, manufacturin
batch size, altered manufacturing processes (if applicable) and, if available, potency and content
uniformity. The evaluation of inequivalence may be based upon a qualitative or quantitative comparis
permeation profiles and/or the IVPT endpoints.
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J. Robustness i FH
A primary assumption related to robustness testing is that the test system performs consistently
system variables (e.g., temperature, stirring rate) are at nominal settings. A value of robustness t
that it can verify whether the system continues to provide a consistent output when specific vari
slightly altered, thereby qualifying operational ranges for those variables. However, the va
inherent in the permeability of human skin, whether in vitro or in vivo, may not be compatible
primary assumption related to the consistency of the test system.
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Nonetheless, results from studies during IVPT method development that appear to support the robustne
IVPT method or system should be reported, if relevant. For example, an IVPT method may be 1
substantial variations in the stirring rate of the receptor compartment. Similarly, the permeation p
a drug into and through human skin may appear to be robust to certain differences in the topica
strength. Ultimately, because it may not always be feasible to validate the robustness of IV]

parameters, IVPT study procedures should be controlled as precisely as possible.
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V. Sample analytical method validation F¥&h204T /7 VEEGIE
While exploratory studies performed during IVPT method development may use an unvalidated sample ana
method, it is essential that all studies conducted as part of the IVPT method validation use a valid
sample analytical method. A validated IVPT method should use a validated sample analytical method (e
HPLC/MS or UPLC/MS). Therefore, a discussion of the sample analytical method for the IVPT method is
in this guidance under this section on IVPT method validation.
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However, the study protocols and reports related to the IVPT method are distinct from those for the
analytical method that is used to quantify drug concentrations in IVPT receptor solution samples. Th
validation of a sample analytical method, in and of itself, does not demonstrate the validity of an
method. Separate and specific reports should be submitted for the validation of the sample analytica
(e.g., HPLC/MS or UPLC/MS) and for the validation of the IVPT method.
SR, S IVPT IR EAH G I 9T 7 2 AR i 55 T IVP TR A il 8 B 1 0 A T VEAN Rl o FEah e A ke ik, it
Any results from studies of the IVPT method that are performed during method development using a dif
sample analytical method than that which is ultimately validated, cannot support a demonstration of
validity of the IVPT method. Information should be provided in the IVPT method validation report ref
the (separate) sample analytical method validation, and clearly indicate that all relevant results i
IVPT method validation report were obtained using a validated sample analytical method (as opposed t
sample analytical method with different parameters than those which were validated).
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The receptor sample analysis procedures (e.g., typically involving an HPLC/MS or UPLC/MS system) sho
performed using chromatography software (e.g., a chromatography data system) with audit trails, and
include a multi-point (6 -8 concentration) calibration curve with suitable quality control samples,
should be validated in a manner compatible with the FDA guidance for industry Bioanalytical Method V
(May 2018).
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The validation of the receptor sample analytical method should include relevant qualifications of di
integrity, if applicable, as well as stability assessments with the highest relevant temperature in
receptor solution for the longest relevant duration; the highest relevant temperature may be warmer
32° C because the temperature of the receptor solution is often higher than the temperature at the si
the skin, and the longest relevant duration may be the longest interval between sampling time points
methods in which the entire receptor solution is replaced at each sampling time point, or it could b
in scenarios with only partial sampling of the receptor solution (e.g., 34° C for 48 hours).
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If the samples are processed in specific ways for analysis (e.g., by drying and reconstituting the r
samples in a smaller volume to concentrate the sample and increase the effective analytical sensitiv
by dilution of receptor solution samples into the validated curve range of the sample analytical met!
those procedures should be validated (e.g., by qualifying the dilution integrity during the sample a
method validation). The stability of the drug in the receptor solution sample should be validated in
receptor solution matrix that has been exposed to the underside of the skin in a diffusion cell unde
conditions relevant to the IVPT pivotal study.
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VI. IVPT Pivotal study IVPT E AJf 97 The IVPT pivotal study protocol should incorporate consideratio
relevant to BE studies, in general. IVPTIFZUHF4Y )7 il oy WAL & S BEWF ST AH R % fE[R 5. A. Handling and



Retention of Samples FF i 14k B A {547

Refer to 21 CFR 320. 38, 320.63 and the FDA guidances for industry Handling and Retention of BA and B
Samples (May 2004) and Compliance Policy for the Quantity of Bioavailability and Bioequivalenc
Retained Under 21 CFR 320.38(c) (August 2020), as applicable, regarding considerations for retention
drug samples and to 21 CFR 320.36 for requirements for maintenance of records of BE testing.
samples should be randomly selected from the drug supplies received before allocating topical prod
for use in an IVPT study in which the test topical product and RS are compared.

2721 CFR

320. 38, 320. 63FFDAIT A CAEMFIHIEE (BAY FIAEMAEE (BED BIFFTH RS AL dh AL BRI LR AE) (200445
320. 38(c) BEFES FEAFECE AR LY (202048 D , Wil A, S TOREAWF N LWIFE M % 1S L 221 CFR
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B. Control of Study Procedures HF5FET 4]

Study procedures that have the potential to influence the results of the study should be appr
controlled. Also, experimental observations that may have the potential to influence the interpre
the study results, as well as any protocol or standard operating procedure (SOP) deviations,
reported.
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Control of procedures related to the skin include the consistent control across the study of
preparation (e.g., dermatoming of skin sections) and the thickness of skin sections mounted on
cells, as well as the skin storage conditions, including the duration for which the skin was froze
number of freeze—thaw cycles to which the skin was exposed. Skin from the same anatomical location
used from all donors, and the demographics (age, race, sex) should be reported for all donors. Also,
sensitivity, pilot, and pivotal studies should use skin from the same anatomical site; otherwise,
from different anatomical sites is used across the different study phases, it may not be possibl
results of the IVPT sensitivity and pilot studies to support a demonstration of the discrimination a
the IVPT method used for the pivotal study because the method parameters would not be aligned a
respective studies. Similarly, if a non-rate-limiting support membrane is used beneath the skii
(e.g., a filter membrane used in a validated IVRT method for the same topical product) then it shoul
in a consistent manner for the IVPT sensitivity, pilot, and pivotal studies.

5 AR AR, AFE: SRR A BT Can,  RRRI#IES ) R e eyt bRz IR D) A i )5 B 1)
Control of procedures related to the dose include the control of the area of dose application, the d
amount, the dosing technique, the dose duration, and the blinding and randomization consistent manne.
diffusion cells in the study. Differences in dosing technique may alter the metamorphosis of the dos
on the skin, and inconsistencies in the diameter of the area dosed on each diffusion cell may signif
influence the dosed area and contribute to errors in the calculation of flux.
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Control of procedures related to sampling include the control of sampling time precision, the sampli
technique, the duration of sampling and replacement of receptor solution, the sample volume or flow
sample handling and storage.
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Control of procedures related to the pivotal study should include a non—dosed control skin section f
skin donor, which should be mounted in a diffusion cell and otherwise treated identically to the dos
sections, including sampling of the receptor solution at all time points to ensure that drug concent
monitored in the receptor solution are associated with the dose applied in the IVPT pivotal study, a

drug contamination in the skin from that donor that might permeate into the receptor solution across



duration of the study. A pre—dose “zero” sample collected from each diffusion cell is also recomme
which may identify potential contamination associated with each skin section and/or each diffusion c
FEAE WA AR ORI RIRE Y, 0GR REZH B R AR I AR RIS I B KU v, #c S ERE BRI i — S0t 77 2
In addition, investigators should perform the IVPT validation and pivotal studies within a quality m
system that includes, but is not limited to, documented procedures for:

WAL, BN G NAE € I TR IR R AT R, BT IVPTERUEANIE AT, ARG HA R T

Study personnel identification, training, qualification, and responsibilities

WS LR Bl BRI 5E

Study management and study management personnel responsibilities MWFZ7E FLAIMFFTE HE Dd IR 57

Quality control (QC) and QC personnel responsibilities Jim 4| (QC) FIQCA il o7

Quality assurance (QA) and QA personnel responsibilities i {rilF (QA) FIQAN FAEHTT

Use of SOPs #AERIFE (SOP) [HifilsE

Use of study protocols W5 J7 2] &

Use of study reports WFFTHR 15 1)HE

Maintenance and control of the study facility environment and systems 51 A3 F 2 S0 11 4k 5 42
Qualification and calibration of instruments and computerized systems {X#s AT 8N ZR G HIAHINFIFE HE
Good documentation practices including, but not limited to, contemporaneous documentation of study p
and recording of experimental observations or deviations from procedures specified in the study prot
in relevant SOPs
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Maintenance of suitable records that facilitate the reconstruction of study events and procedures, i
study sample handling and storage records (e.g., sample tracking logs), audit trails for sample anal
procedures, control of study materials and reagents, and electronic data control

PR BATE e, DUEUTSUE R R LB, B dh: WERE M B OR Al Cn, FERERERH R« FER
Archival of study records HF5{ic 5 HFY

C. Blinding Procedure HFEF

A detailed description of the blinding procedure should be provided in the study protocol and fina
The packaging of the test topical product and RS should be similar in appearance to maintain
blinding of the investigator and any experimental operators.
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D. Randomization PfAL1k

The method of randomization should be described in the protocol of the IVPT study and the rand
schedule provided, preferably in a SAS data set in .xpt format (created using the SAS XPORT procedur
recommended that an independent third party generate and hold the randomization code throughout th
of the study to minimize bias. The applicant may generate the randomization code if not involve
packaging and labeling of the test topical product and RS dosed in the study. A sealed cop
randomization scheme should be retained at the study site and should be available to FDA investigato
time of site inspection to allow for verification of the treatment identity of each skin section.
NAETIVPTIIFSE )5 S Ptk AL I3, JFHESR LA, xpt#s N AISASEHE SR B (A HISAS
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E. Dosing I'fF

In the IVPT pivotal study, the test topical product and RS should be dosed in an alternating p
successive diffusion cells (skin sections) from each donor. One of two dosing sequences (illustrat

may be randomly assigned for each donor:



a. ABABAB---

b. BABABA---
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a. ABABAB---

b. BABABA:--
F. Study Design #f5{ ¥ il
The IVPT pivotal study should compare the cutaneous pharmacokinetics of the drug from the tes
product versus that from the RS using excised human skin with a competent skin barrier mounted on a
diffusion cell system. The IVPT pivotal study should use a design that directly compares the tes
product and RS on skin from the same set of donors, each with the same number of replicate skin sec
donor per treatment group (dosed with either test topical product or RS topical), using the same IV
parameters.
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The IVPT pivotal study design, methodology, and diffusion cell equipment considerations relating to
precision should be controlled as precisely as possible. For example, it may be appropriate to st
dose application on successive diffusion cells and to synchronize the sampling time points with t
time for that diffusion cell, to ensure consistent durations between dosing and sampling of all
cells.
IS AT A AE AR I TVPTIE A e vt TRy wloit e R RS 25 B o i, RIS i o, v LRSI
G. Inclusion Criteria 4N AbrifE
In general, the following inclusion criteria should apply: healthy, normal, barrier—competent skin
and/or female donors of at least 18 years of age. Inclusion criteria related to donor demographi
age, race, sex) should be specified in the study protocol and demographic information should be rep
each donor. Additional criteria may be added by the applicant.
WH, NORH AT IAbRHE: /D I8JE% e 15 HAThE R e L ME R/ sV A . AR 5T T S b R
The skin may be harvested following excision from patients undergoing a surgical procedure or exc
cadavers. A consistent source is recommended for all the skin used. The anatomical region specifit
study protocol (e.g., posterior torso) should be consistent for all donors whose skin is include
study.
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The study protocol should specify the inclusion (acceptance) criteria for skin sections based
barrier integrity test result, which should be reported for each skin section. The study protoc
specify inclusion criteria related to the temperature and duration of skin storage as well as the
freeze—thaw cycles, all of which should be reported for each donor’ s skin. The study protocol shoul
the inclusion criteria related to the skin harvesting/processing procedures and skin thicknes
dermatomed skin of 500 um + 250 um thickness) used in the IVPT study.
WG 58 T NRIE B2 RO ) B R e B RN CBEs2) Fnifls IF R0 e 21 A4 B IR Ry Al BE RIS T), - DA AR
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H. Exclusion Criteria HEFEbrifE
In general, the following exclusion criteria should apply. Skin from subjects with a known (hi
dermatological disease should be excluded from the study. Skin with tattoos, stretch marks, or an
sign of abnormality should be excluded from the study. Skin exhibiting a significant density of term

is not recommended and should be excluded from the study. Additional criteria may be added by the ap
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While gentle washing or rinsing of the skin surface is appropriate, submerging the skin in ar
solution for more than a few minutes may damage the skin barrier and should be avoided; such skin
should be excluded from the study. Also, skin that has been subjected to shaving with a blade;
polishing; tape—stripping; or cleansing with alcohols, solvents, or other strong solutions that cou
the skin barrier should be excluded from the study.
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Skin from donors with significant background levels of the drug or other compounds that may inter
the quantification of the drug in receptor solution samples should be excluded from the study.
donors exhibiting a high barrier integrity test failure rate among replicate skin sections may be
from the study, and skin from an alternative donor may be used instead.
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I. TVPT Endpoints IVPTZ%

The endpoints for the IVPT pivotal study are based upon parameters that characterize the rate and
which the drug permeates into and through the skin and becomes available in the receptor
Specifically, the rate of drug permeation is characterized by the flux (J) and the extent of drug p
is characterized by the total cumulative amount (AMT) of drug permeated into the receptor solution a
study duration.
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The flux (rate of drug permeation) should be plotted as J on the Y-axis in units of mass/area/time (
nanograms (ng)/cm2/hr) versus time on the X—axis. Flux profiles commonly resemble plasma pharmacokin
profiles, however, it is important to distinguish that the flux is a rate, rather than a concentrati
extent of drug permeation should also be plotted, as the total cumulative amount (AMT) of drug perme
the Y-axis in units of mass/area (e.g., ng/cmz) versus time on the X-—axis.
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The flux should be calculated based upon: the receptor sample concentration (e.g., 2.0 ng/mL) at eac
point; the precise, empirically measured volume of that specific diffusion cell (e.g., 6.0 mL) which
between individual cells; the area of dose application (e.g., 1 cm?) : and the duration for which the
volume was accepting the drug. For example, if the sample exemplified here represented a 2-hour peri
following dosing, then J would be calculated based upon the values above as:

R TR NIE T BRI A] SO P AR S MBS (n, 2.0 ng/ml) 5 KSR SIS E Y HBUB AR (4
mL) , RN BRI ARUT REA R BRI IR (i, 1 em?

) s MUEANWTICHIRFEEIS ) o Ban, AR BEAE s ARG 2 a2/ NI N IGO0, B A% T8 T = [(
ng/mb) x (6.0 mL)]/(1 em?) /(2 hrs) = 6 ng/cm?/hrThis flux should be calculated and reported for each
diffusion cell for each sampling interval and plotted across the entire study duration to generate t!
profile for each diffusion cell. The rate calculated above may be plotted at the 2-hour time point,
midpoint between 0 and 2 hours (i.e., 1 hour).In addition, the AMT should be calculated and reported
diffusion cell. This cumulative amount of drug that has permeated (in total across the entire study)
be reported as the AMT endpoint, rather than using a trapezoid rule to calculate the area under the
curve.

IS IE R S HO R T AR AR A R R i, IO BN K T i s s 2. IRV
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The maximum flux (Jmax) at the peak of the drug flux profile and the AMT should both be compared for

acting test topical products and RSs. This is somewhat analogous to the comparison of the Cmax and A



systemically—acting test products and RSs, inasmuch as the pair of endpoints in each case facilitate
comparison of the rate and extent to which the drug from each type of product (locally-acting or
systemically—acting) becomes available at the site of action.A confidence interval (CI) should be ca
for each IVPT endpoint: a. the natural log—transformed maximum flux (Jmax) b. the natura
transformed total cumulative amount (AMT) permeated
NN S S AL ) B IR FIRS s I f Rl B (Jmax, 24000 5 26 I f 08 ) FIAMTHEAT XS b o X SRAL T4 Sl 2% 11)
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b, HARXHRF SIS BRBERE (AUO)
It is the responsibility of the applicant to determine the number of donors required to adequately
IVPT pivotal study, however, a minimum of four dosed replicates per donor per treatment group (tes
or RS) is recommended.
At the completion of the study, if the number of skin replicates is the same for all donors in
topical product and RS treatment groups in the IVPT study, a statistical analysis for a balanced
recommended. If skin sections or diffusion cells are excluded from the final statistical analysis b
experimental loss/issues, and the resulting data set is unbalanced, a statistical analysis for an u
design is recommended.
HE AN DT AR E & LUK IVPT BT ST o (O IR B, AR, iU R34 CHMERIR RS ) ARt 42 /b
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Approaches to statistical analysis of the pivotal study are described in section VIII of this guidan
Appendix I provides example SAS code for determining BE with both a balanced dataset and an unbalanc
dataset. Appendix II provides numerical examples with simulated data sets. Appendix III provides exal
code for determining BE.
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VII. Submitting information on IVPT studic ANDA P 3 AZ [F TVPTHIF I AE B
For IVPT studies with topical products submitted in ANDAs that are intended to support a demonstrati
detailed study protocols, relevant SOPs, and detailed reports should be submitted for the IVPT metho
validation (including the IVPT pilot study) and the IVPT pivotal study. In addition, a detailed repo
describing the IVPT method development should be submitted. These protocols, SOPs, and reports shoul
submitted in module 5.3.1.2 of the electronic Common Technical Document (eCTD) and should describe
experimental procedures, study controls, quality management procedures, and data analyses.
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Note that the study protocols, SOPs, and reports related to the IVPT method are distinct from those
sample analytical method that is used to quantify drug concentrations in IVPT receptor solution samp
(e.g., an HPLC/MS or UPLC/MS method). Separate protocols and SOPs should be submitted for the sample
analytical method validation. Sample analytical method development and validation reports, pilot and
IVPT study sample analysis reports, as well as associated SOPs and protocols relevant to the sample
of an IVPT study with human skin should be submitted in Module 5.3.1.4 of the eCTD.
TR T IVPTHABOR T RE S 1) 5 B4 T 738 (i, HPLC/MSERUPLC/MS J73%) 5 IVPT ik AH SS9 J5 % SO

WK BT H ISR, W IR BOR AR JA I R



