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Disclaimer

This presentation reflects the views of the author and
should not be construed to represent FDA’s views or
policies.
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The Concepts of Q1, Q2, Q3

* Ql: Components in a product

* Q1 characterization of a reference product provides a profile of the
qualitative components (ingredients) in that reference product

e Q2: Composition of a product

* Q2 characterization of a reference product provides a profile of the
guantitative formulation composition of that reference product

 Q3: Arrangement of matter in a product

* Q3 characterization of a reference product provides a profile of
physicochemical and structural attributes that is quintessentially
characteristic of that reference product
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Q3 Characterization

Characterization of appearance and texture

Characterization of phase states

Characterization of structural organization of matter
Characterization of polymorphic form of the active ingredient
Characterization of rheological behavior

Characterization of water activity and/or drying rate
Characterization of pH and buffering

Characterization of oleaginous components

Characterization of specific gravity

10 Characterization of metamorphosis-related changes
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1. Characterization of appearance and texture 1
2. Characterization of phase states
3. Characterization of structural organization of matter )

Basic Q3 Characterization
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Comprehensive Q3 Characterization

Characterization of appearance and texture

Characterization of phase states

Characterization of structural organization of matter
Characterization of polymorphic form of the active ingredient
Characterization of rheological behavior

Characterization of water activity and/or drying rate
Characterization of pH and buffering

Characterization of oleaginous components

Characterization of specific gravity

10 Characterization of metamorphosis-related changes
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1. To support a demonstration of pharmaceutical equivalence:

Utility of Q3 Characterization

e Basic Q3 characterizations for both the test and reference products
can demonstrate that a test topical product and its reference product
are the same dosage form (e.g., have the same number, type, and
structural arrangement of phases)
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Utility of Q3 Characterization

2. To support a demonstration of bioequivalence:

 Comprehensive Q3 characterizations for both the test and reference
products establishes a detailed profile of measurements for Q3
attributes that may potentially be critical to product performance,
under relevant conditions. Matching the detailed profile of Q3
attributes for the test product to the detailed profile of Q3 attributes
for the reference product substantially mitigates the risk of potential
failure modes for bioequivalence.
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In Vitro Cutaneous PK (Acyclovir)

Donsity (g/cc)
Content Uniformity (%)
Polymorphic Form
Crystilline Habit
Particle size (d50) (um
pH

Work of Adhesion
Drug in Aq (mg/g)
Drying Rate (T-30%)
Water Activity
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In Vivo Cutaneous PK Study
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Zovirax Zovirax Zovirax Aciclostad Aciclovir-1A 0.08 1 In Vitro Permeation Test (|VPT)
(usa) (UK) {Austria) (Austria) {Austria) 6 Donors each with 6 Replicate Skin Sections
wter Weter Purified water ter Water 0.07 4
opylene glycol  Propylene glycol  Propylene glycol opylene glycol  Propylene glycol
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e petrol White soft paraffin  White i e ] White Vaselin 0.06 -
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407 Pol 07
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Artacel 165 Mono  Ghycaryl Mono 3
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1.02 1.02 1.02 1.02 1.01
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23hydrate 23 hydrate 2,3 hydrate i 2,3 hydrate 2,3 hydrate .
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% 5 20 == 38 : : . . . . : . : . :
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Data provided courtesy of Prof. Narasimha Murthy (University of Mississippi) FDA Award U01-FD005223 9



In Vivo Cutaneous PK (Acyclovir)

* dOFM: Testing Positive and Negative

i

e

Control§ f_or BE

=
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In Vivo Cutaneous PK (Acyclovir)

20 1 Zovirax (US) Acyclovir Cream 5%
Zovirax (US) Acyclovir Cream 5%
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[86.2 % ; 117.5 %)
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1.0 1
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Zovirax (US) Acyclovir Cream 5%
Aciclovir 1A (Austria) Acyclovir Cream 5%

*
.
|
34
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Outcome variable Clggs,
[-0.369 ; 0.050]
log(AUCO-36h) or

[69.1 % ; 105.2 %]

LH

[-0.498 ; 0.022)
or

10G(Cma) T
;» 102.2%

(60.8 %

Data provided courtesy of Dr. Frank Sinner (Joanneum Research) FDA Award U01-FD004946

Www.fda.gov Bodenlenz et al. (2017) Open Flow Microperfusion as a Dermal Pharmacokinetic Approach to Evaluate Topical Bioequivalence.
Clin Pharmacokinet. 2017 Jan;56(1):91-98. doi: 10.1007/s40262-016-0442-z (FREE Full Text Article)
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In Vitro Cutaneous PK (Lidocaine)

Lidocaine2.5%,

Q3 Attribute

pH

Prilocaine2.5%

9.22 £ 0.08

Lidocaine-2.5%,
Prilocaine-2.5%

8.92 £ 0.03

Lidocaine-2.5%,
Prilocaine-2.5%

Gel

4.5 1

7.76 £ 0.05

Density (g/cc)

1.0142 + 0.0002

1.0148 £ 0.0002

1.0374 £ 0.0001

WOA (g.sec)

59.427 £ 0.338

65.893 £ 0.614

3.186 £ 0.207

Particle Size of APl (um)
Globule Size, d50 (pm)

3.30

Lidocaine and Prilocaine completely dissolved

3.00

Drug in Aqueous Phase
(ng/g)

idocaine| 1.64 £ 0.06

Lidocaine 1.74*0.12

Prilocain 1.99 + 0.06

Prilocaine 2.11%0.1

Drug in Oil Phase
{ng/g)

idocaine_ 23.45%0.36
Prilocaine 23.47 £ 0.18

Lidocaine 23.21 £ 0.1§
Prilocaine 23.12 %+ 0.2

« RLD cream

Lidocaine

4 Generic cream

- Gel

Water Activity

1.003 £ 0.002

1.004 + 0.007

1.002 + 0.005

Drying,T50 (min)

3.37£0.15

3.82+0.73

7.9£0.46

Rheology
Yield Stress(Pa)

36.7+1.2

www.fda.gov

Data provided courtesy of Prof. Narasimha Murthy (University of Mississippi) FDA Award U01-FD005223

35.7%£0.6

15.7+£23

12 16 20 24
Time (h)
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In Vivo Cutaneous PK (Lidocaine)

Lidocaine2.5%, Lidocaine-2.5%, Lidocaine-2.5%,

Q3 Attribute Prilocaine2.5% Prilocaine-2.5% Prilocaine-2.5%
Gel

1000 -

pH 9.22 +0.08 8.92 +0.03 7.76 + 0.05 T,
Ll ocaine 2 8% and Priocaine 2 8% Cream (5 mg/em®)
Density (g/cc) 1.0142 + 0.0002 1.0148 % 0.0002 1.0374 % 0.0001 i 8 Ldockne 26% 4 Prucains 208 Cream (10 )
WOA (g.sec) 59.427 + 0.338 65.893 + 0.614 3.186 + 0.207 e

the formulation

e completely dissolved
3.00

Lidocaine and Prilocai
3.30
idocaine  1.64 * 0.06
Prilocain

Particle Size of APl (um)
Globule Size, d50 (pm)

600 4

Drug in Aqueous Phase
(ng/g)

1.99 + 0.06 rilocaine 2.11 %0.15

. . .

Drug in Oil Phase idocaine 23.451 0.36 W idocaine 23.21%0.18 e i : = -
(ng/g) Prilocaine 23.47 + 0.18 PPrilocaine 23.12+ 0.22 i . . .
Water Activity 1.003 £ 0.002 1.004 £ 0.007 1.002 £ 0.005 R

Drying,T50 (min) 3.37+0.15 3.82+0.73 7.9£0.46

Rheology

Yield Stress(Pa) 35.7£0.6 15.7£2.3

36.7+1.2

www.fda.gov Data provided courtesy of Dr. Frank Sinner (Joanneum Research) FDA Award U01-FD005861 13



In Vitro Cutaneous PK (Prilocaine)

Lidocaine2.5%,

Q3 Attribute

pH

Prilocaine2.5%

9.22 £ 0.08

Lidocaine-2.5%,
Prilocaine-2.5%

8.92 £ 0.03

Lidocaine-2.5%,
Prilocaine-2.5%
Gel

7.76 £ 0.05 45 1

Density (g/cc)

1.0142 + 0.0002

1.0148 £ 0.0002

1.0374 £ 0.0001

WOA (g.sec)

59.427 £ 0.338

65.893 £ 0.614

3.186 £ 0.207

Particle Size of APl (um)
Globule Size, d50 (pm)

3.30

Lidocaine and Prilocaine completely dissolved

3.00

Drug in Aqueous Phase
(ng/g)

idocaine| 1.64 £ 0.06

Lidocaine 1.74*0.12

Prilocain 1.99 + 0.06

Prilocaine 2.11%0.1

Drug in Oil Phase
{ng/g)

idocaine_ 23.45%0.36
Prilocaine 23.47 £ 0.18

Prilocaine 23.12

Lidocaine 23.21 % 0.1%

0.2

= RLD cream

Prilocaine

& Generic cream

Water Activity

1.003 £ 0.002

1.004 + 0.007

1.002 + 0.005

Drying,T50 (min)

3.37£0.15

3.82+0.73

7.9£0.46

Rheology
Yield Stress(Pa)

36.7+1.2

www.fda.gov

Data provided courtesy of Prof. Narasimha Murthy (University of Mississippi) FDA Award U01-FD005223

35.7%£0.6

15.7+£23

(RLD = Reference Listed Drug)

12 16 20 249
Time [h)
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In Vivo Cutaneous PK (Prilocaine)

Lidocaine2.5%, Lidocaine-2.5%, Lidocaine-2.5%,

Q3 Attribute Prilocaine2.5% Prilocaine-2.5% Prilocaine-2.5%
Gel

PH 9.22 +0.08 8.92£0.03 7.76 £ 0.05 e o
Density (g/cc) 1.0142 £ 0.0002 1.0148 £ 0.0002 1.0374£0.0001 N7 | 5 Ui ¢ ot i 84 oo 10
WOA (g.sec) 59.427 + 0.338 65.893 £ 0.614 3.186+0.207 B2 P 3 T e
Particle Size of APl (um) | Lidocaine and Prilocaifie letely dissolved M the formulation X
Globule Size, d50 (um) 3.30 ‘ |
. idocaine| 1.64 £0.06 Wl idocaine 1.74%0.12 NS .
Drug in Aqueous Phase - - B .
(Mg/g) Prilocain | 4 99+ 0.06 PPrilocaine 2.1 0.15 : : ¢
Drug in Oil Phase idocaine 23.451 0.36 W idocaine 23.21%0.18 'l : ? - .
(ng/g) Prilocaine 23.47 + 0.18 PPrilocaine 23.12 + 0.22
Water Activity 1.003 + 0.002 1.004 + 0.007 1.002 + 0.005 ! . 12 16 0 x

3.82+0.73 7.9£0.46

Drying,T50 (min) 3.37+0.15

Rheology
Yield Stress(Pa)

35.7%£0.6 15.7+£23

36.7+1.2
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In Vitro / In Vivo (Metronidazole)

Quality

Attribute MetroCream

pH

o Generic Crear
(Fougera)

Generic Gel

MetroGel™ (Tolmar)

Generic Gel
(Taro)

Density (g/cc)

WOA (g.sec)

Particle size
(Lm)

tis completely dissolved

Drug in Aq
(mg/g)

Drug in Oll
(mg/g)

Solvent Activity

Globule size,
dso (Lm)

Drying, Tzo(min)

Yield Stress = 50 Pa
Yield Stress = 50 Pa

Rheology

% 3 % 1;1.“:);\»
| “‘x"'

Metrocream Galderma L.

ol L 11 11111

1

& ]
4 ® Metronidazole Cream Fougera Hx :
» Metrolotion Galderma ’{i ]
A Metronidazole Gel Tolmar "
2t 4 Prasco Gel ] e
Taro Gel
TII 1 1 lllllll L L lllilll 1 I|‘ -
0.1 1 10 100

Stress (Pa)

www.fda.gov Data provided courtesy of Prof. Narasimha Murthy (University of Mississippi) FDA Award U01-FD005223
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In Vitro / In Vivo (Metronidazole)

Quality

Attribute MetroCream

o Generic Crear
(Fougera)

Generic Gel

MetroGel™ (Tolmar)

Generic Gel
(Taro)

pH

5.2 5.0

Density (g/cc)

1.01 1.02

WOA (g.sec)

43.9

39.4

Particle size
(Lm)

Drug in Aq
(mg/g)

tis completely dissolved

Drug in Oll
(mg/g)

% Product

Solvent Activity

Globule size,
dso (Lm)

Drying Rate

-+~Fougera Cream
-+Metrocream
Tolmar Gel
~Taro Gel
-+-Prasco Gel

Drying, Tzo(min)

www.fda.gov

Time (min)

Data provided courtesy of Prof. Narasimha Murthy (University of Mississippi) FDA Award U01-FD005223

150 200
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In Vitro / In Vivo (Metronidazole)

In Vitro Permeation Test
RLD = Reference Listed Drug

Quality
Attribute

pH

MetroCream
(RLD Cream)

o Generic Crear
(Fougera)

Metrogel® Generic Gel

(RLD Gel)

Generic Gel
(Taro)

Density (g/cc)

WOA (g.sec)

ug/cm?/h)

(=]
(+]

Particle size
(Lm)

Drug in Aq
(mg/g)

Drug in Oll
(mg/g)

ptronidazole F

Solvent Activity

Globule size,
dso (Lm)

Drying, Tzo(min)

www.fda.gov

N

$

Tolmar gel

" Taro gel

RLD gel
Fougeracream

RLD cream

—

Data provided courtesy of Prof. Narasimha Murthy (University of Mississippi) FDA Award U01-FD005223
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Topical Dermatological Formulations

* C(linical evidence has demonstrated the bioequivalence of
several topical generics that are not necessarily Q1, Q2, or Q3
the same as the reference product

* An expanding body of evidence has demonstrated that these
topical generics exhibit comparable cutaneous pharmacokinetics
...not only comparable clinical efficacy

< When do Q1, Q2, or Q3 differences impact the BE of topical
products, and what may be acceptable differences between a
test and reference product formulation?

www.fda.gov 19




Flux (ug/em?/h)
.
®

8

—e-Zowirax (US) —e—Zowrax (UK) —s—Zowwax {AU) —=—Aciclovir-1A —e-Aciclostad Time (h)

4.5 4

Average Flux (pgfem?/h)

www.fda.gov

Q3 Sameness vs. Similarity

Acyclovir

Q3 Similar ?

'l’ime (h)

Lidocaine

= RLD cream
W Generic cream

e Gal

Q3 Similar ?

Metronidazole - Tolmar gel
= Taro gel

-+ RLD gel

-» Fougeracream

%

/\
Q3 Similar ?

Not necessarily
Q1 & Q2 the same

~

4.5

= RLD craam

Prilocaine

No significant impact
on bioavailability

& Gonorlc cras

Time (h)

16 20 2 0 ! 8 12 16 20 2
Time (h)
Data provided courtesy of Prof. Narasimha Murthy (University of Mississippi) FDA Award U01-FD005223 20



Product-Specific Guidances (PSGs)

Is the arrangement of matter the same?
{within the range characterized for the reference product)

{ Is the underlying matter the same? ]
{ )

no difference that may significantly affect bioavailability

Generally eligible for characterization-based 3 Generally eligible for traditional in vivo
bioequivalence approaches in current PSGs * bioequivalence approaches in current PSGs
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Communication with FDA

e Applicants intending to submit an abbreviated new drug
application (ANDA) for a topical product that relies upon a Q3-
characterization-based bioequivalence approach, for which
relevant recommendations have not been published in a PSG, are
encouraged to request a pre-ANDA meeting with the FDA to
discuss their proposed BE approach

* A pre-ANDA meeting request should include sufficient Q3
characterization to determine the number, type, and arrangement
of phase states in the reference product, and product character-
izations relevant to the nature, complexity, and identification of
potential (therapeutic) failure modes for the test product
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Conclusions

* Q3 characterization of a reference product provides a profile of
physicochemical and structural attributes that is quintessentially
characteristic of that reference product; these attributes may
potentially be critical to product performance

e Basic Q3 characterization can demonstrate that a test and
reference product are the same dosage form, and thereby,
support a demonstration of pharmaceutical equivalence

 Comprehensive Q3 characterization establishes a detailed profile
of measurements for Q3 attributes that may be critical to product
performance; when these are the same for a test and reference
product, it can support a demonstration of bioequivalence
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Challenge Question

Which of the Following Statements is True:

A. Q3 characterization of a reference product provides a profile of
physicochemical and structural attributes that is quintessentially
characteristic of that reference product.

B. Basic Q3 characterizations can demonstrate that a test topical product and
its reference product are the same dosage form, supporting a
demonstration of pharmaceutical equivalence.

C. Comprehensive Q3 characterizations matching the detailed profile of Q3
attributes for the test product to the detailed profile of Q3 attributes for the
reference product substantially mitigates the risk of potential failure modes
for bioequivalence, supporting a demonstration of bioequivalence.

D. All of the above.
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