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Key review points

1. Dissolution method and acceptance criteria
2. Pivotal bioequivalence (fed and fasted) studies

EXECUTIVE SUMMARY

Submission: NDA 207844 for ALBENZA® (albendazole) Chewable Tablets was submitted
under section 505(b)(1) of the Food Drug & Cosmetics Act. The Applicant is also the holder
of the listed reference drug product, ALBENZA® (albendazole) Tablets, approved under
NDA 20666 on June 11, 1996.

- ALBENZA® is a broad spectrum anthelminthic, indicated for the treatment of parenchymal
neurocysticercosis due to active lesions caused by larval forms of the pork tapeworm, Taenia
solium, and for the treatment of cystic hydatid disease of the liver, lung, and peritoneum,
caused by larval form of the dog tapeworm, Echinococcus granulosus.
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This NDA provides for an alternative formulation to the approved ALBENZA® 200 mg,
white to off-white, circular, biconvex, bevel-edged film coated tablets, which presents a
potential choking hazard, particularly in young children. The applicant developed the
chewable tablet formulation presented in this NDA, to provide a more desirable, palatable
option for patients who have difficulty swallowing tablets.

Review: The Biopharmaceutics review is focused on the evaluation of the in vivo pivotal
bioequivalence studies and the in vitro dissolution information supporting the approval of this
NDA submission.

IMPORTANT BIOPHARMACEUTICS FINDINGS

Bioequivalence Studies
The results from the pivotal bloequwalence studies | °/13/186 and | ®®/13/187 conducted

under fasted and fed conditions, respectively, demonstrated the bioequivalence of the test and
listed drug products. As such, both pivotal BE studies are ACCEPTABLE.

Dissolution
The following dissolution method and acceptance criterion are ACCEPTABLE for batch
release and stability testing. '

e Dissolution Method: USP Apparatus I1, 50 rpm, 900 mL 0.1 N HCl at 37°C

¢ Acceptance Criterion: Q = @% at 30 min

RECOMMENDATION

The Division of Biopharmaceutics had reviewed NDA 207844 for ALBENZA® Chewable
Tablets, 200 mg and found the biopharmaceutics in vivo and in vitro data/information
adequate. From a Biopharmaceutics perspective, NDA 207844 for ALBENZA® Chewable
Tablets is RECOMMENDED FOR APPROVAL.

Digitally signed by Salaheldin 5.
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QUESTION BASED REVIEW — BIOPHARMACEUTICS EVALUATION

GENERAL ATTRIBUTES

L What are the highlights of the chemistry and physico-chemical properties
of the drug substance (e.g. solubility) and formulation of the drug
product?

Drug Substance

Albendazole (C;2H;5N30,S) is a white to faintly yellowish powder, which is a derivative
of benzimidazole carbamate with a molecular mass of 265.3. Albendazole is freely
soluble in anhydrous formic acid, very slightly soluble in ether and methylene chloride,
and practically insoluble in alcohol or water.

Drug Product

The intended drug product is chewable tablets, 200 mg. The tablets are round, mottled

pink, concave, and debossed with the product code “ap™ above “551™ on one side and

plain on the other side. The manufacturing process involves ®@
®® The components and composition of

Albendazole Chewable Tablets, 200 mg are summarized in Table 1.

The Applicant asserts that the excipients used in the proposed drug product were chosen
to yield dissolution profile similarity and bioequivalence to the approved drug product,
ALBENZA® (NDA 20666). The formulation of the proposed drug product contains
excipients commonly used for appearance and palatability, in addition to the O ablet
excinients of the aoproved drug Drg)d(})lct (ALBENZA®), to increase the ol

Reference ID: 3781820



Biopharmaceutics Review

NDA 207844

Table 1. Components and Composition of Albendazole Chewable Tablets, 200 mg.

Ingredient Quality Function ‘Quantity per

Standard Tablet (mg)
™

Albendazole 32541 Active ingredient 2000

Microenystalline Cellulose] O NF

Sodimm Starch Gl_\'co!atc._ NF

Lactose Monohvdrate _ NF

Povidone _ Usp

Sodium Laury] Sulfate _ NF

Sodium Starch Glyeolate. _

NF

Colloidal Silicon Dioxide [TTO@

NF

Sucralose| 00

NF

N-C Wild Berry Type Flavor, | 0@

32P4) -
Wild Beiry
Flavor

D&C Red =30 Helendon Pink Atuminum Lake

Magnesium Stearate

Total Theoretical Weight:

Flavoring agent

Abbreviations: DAMF = Drug Master File. NF = National Fornulary. USP = Umted States Pharmacopeia.
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GENERAL BIOPHARMACEUTICS (IN VITRO)

DISSOLUTION INFORMATION

3. What is the proposed dissolution method?

Reference ID: 3781820
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Upon the Agency’s request (IR issued on October 16, 2014), the Applicant revised the
dissolution rotation speed to S0 rpm and the acceptance criterion to o at 30
minutes.

4. What data are provided to support the adequacy of the proposed
dissolution method (e.g., medium, apparatus selection, efc.)?

The Applicant did not provide a dissolution method development report. To ensure
similar in vivo performance between the approved product and the proposed product, the
Applicant utilized the dissolution methodology approved for the listed product

DA 20666) to select excipients and manufacturing parameters (¢.g.,
that would result in a similar dissolution profile.
5. What information is available to support the robustness (e.g. linearity,
accuracy, etc.) of the dissolution methodolegy?
The dissolution assay method was validated with respect to system suitability, specificity,

linearity, accuracy by recovery, repeatability and intermediate precision, filter use, and
stability. The validation results are summarized in the following table:

Reference ID: 3781820
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Study Acceptance Criteria Results
System All svstem suitability critersa must pass | All system suitability requirements were met.
Suttability the requirements stated in the test
procedure.
Specificiv Interference at the retention time of Solution Percent Interference
albendazole 15 mlfi; Dissolrionmedra  [IO®
Placebo preparation  No mterference detected
Lineanty Correlation coefficient (R) must be = Range -
0._99§. Percent y-intercept must be Correlation Coefficient -
within = 3.0% of the 100% response )
%o y-mtercept -
Method The dissolution results must meet °5 Dissolved at 30 minutes
Repeatability | specificanon of NLT H% (Q) of the

labeled amount dissolved in 30 nmunutes.

The % RSD for the dissolution results

for the six tablets at 30 mmutes must be
m-n-

The standard solution was found to be stable for

Stabulity of The response factor for albendazole iz
Standard the aged solution must be 97.0-103.0% 5 days at ambient laboratory coaditions.
Solutions of the response factor in the fresh :

’ solution.
Stabihry of The percent of mitsal for the aged The sample solutions were found to be stable for
Standard sample solutions should be within 97.0 — | 4 days at ambient laboratory conditions
Solutions 103 0% for the first and last time pont.

6. What data are available to suppovt the discriminating power of the
method?

The Applicant did not investigate the discriminating power of the dissolution method

systematically. Howeve
batch (RD13013) with

Reference ID: 3781820
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method was able to discriminate the batch manufactured _sce

7. Is the proposed dissolution method biorelavant? What data are available
to support this claim?

No, the proposed dissolution method is NOT biorelevant.

8. Is the proposed method acceptable? If not, what are the
deficiencies?

The driginal]y proposed method was not accepted. Upon the Agency’s request (IR issued
on October 16, 2014), the Applicant revised the dissolution rotation speed fro, m to
50 rpm.

ACCEPTANCE CRITERION

9. What is the proposed dissolution acceptance criterion for this product?
o-

10. What data are available to support the criteria?

The Applicant provided individual vessel dissolution data for 6 unit doses of the
laboratory scale batch (B130267), the failed scale-up batch (RD13013), and the 3
registration batches (B130402, B130403, and B130404) at 10, 15, 20, 30, 45, and 60
minutes. '

11. Is the setting of the dissolution acceptance criteria based on data from clinical
and rvegistration batches?

Reference ID: 3781820
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The Applicant provided dissolution data for 3 registration batches (B130402, B130403,
and B130404). Batch B130402 was used for clinical studies.

12. Are mean (n = 12) dissolution profile data used for the setting of the acceptance
criteria?

No. The Applicant provided mean -data for each of the batches listed above.

13. Is the acceptance criterion acceptable? If not, what is the recommended
criterion?

The proposed criterion o_was not supported by the overall
dissolution data and was NOT accepted. Upon the Agency’s request (IR issued on
October 16, 2014), the Applicant revised the dissolution acceptance criterion to Q= @%.

Reviewer's Qverall Assessment of Dissolution: ACCEPTABLE
Fhe foltowing disselution method and acceptance criterion have heen agreed wpon
with the Applicant and ave acceptable for batch release and on stability testing.

e Dissolution Method: USP A;zmm/ux 1, 50 pm, 900 mil. 0.7 N HClai 37°C

o Acceptance Criferion: () = (4}% at 30 min

Reviewer’s Notes:

The dissolution methodology of the approved product, ALBENZA® Tablets, was used
to select components of the formulation that would result in a similar dissolution
profile for the proposed Chewable Tablets in vitro, which would be expected to vesulf in
similar performance in vivo. The dissolution methodology was able to discriminate the
scale-up barch with faulty LoD sampling method arrd
pilot commercial bafches with It is worth noting,
however, that the Applicant did not spstematically investigaie the discriminating ability
‘the dissolution methodology on relevant menufacturing parameters such asi

the drug substance is not readily soluble and, based on the reported data, the mean
disselution for the reported batches O ry

addition, the mean dissofution value exhibits| ... %@

(see Figure 1, top panel). As such, the 30-minute time point
is ADEQUATE. The dissolution conditions (50 rpm

The stability data are provided for drug product packaged in o9 Jfail
laminate blisters through 6 months of stovage at long-term conditions (25°C/60% RH)
and accelerated conditions (20°C/75% RH). The dissolution profile for  ®@ dosage
units at 15, 30, 45, and 60 minutes was provided. The mean dissolution value at 36

minutes was higher than ©%.
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DRUG PRODUCT FORMULATION DEVELOPMENT AND
BRIDGING

14. What are the highlights of the drug product formulation development?

®) @

The manufacturing process involves L

15. Ave all the strengths evaluated in the pivotal clinical trials? What data ave
available to support the approval of lower strengths?

The proposed product is available in 1 strength, 200 mg, which was evaluated in 4
Bioequivalence studies: 2 pilot studies (1 fed and 1 fasted) and 2 pivotal studies (1 fed
and 1 fasted).

DISSOLUTION APPLICATIONS
A. FORMULATION CHANGES

16. Is the to-be-marketed formulation the same as the formulation used in the
pivotal clinical or bioequivalence studies? If not, is dissolution used to bridge
the data?

The to-be-marketed formulation is the same as the formulation used in the pilot and
pivotal bioequivalence studies.

17. Is the finished tablet scored? Do the dissolution data compaving the split versus
whole tablet support tablet splitting?

No. The finished product is not scored.

B. BIOWAIVER REQUESTS

18. Is there a request for waiver of in vivo BE data (Biowaiver)? What is/are
the purpose/s of the biowaiver request/s? What data support the
biowaiver request/s?

There is no biowaiver request in this application.

11
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GENERAL BIOPHARMACEUTICS (IN VIVQ)

19. What are the biopharmaceutics studies used to support the proposed to-
be-marketed drug product?

Four biopharmaceutics studies were completed to support the approval of the proposed
to-be-marketed product: 2 pilot studies (fasted,  ®®/13/052, and fed, ®©/13/053) and 2
pivotal studies (fasted,  ©%/13/186, and fed, ©®/13/187). The biopharmaceutics
review is being focus only on the evaluation of the two pivotal studies. Since the pilot
BE studies were not needed to support approval, the review of the pilot studies was
deemed unnecessary.

BIOEQUIVALENCE STUDIES

20. What are the design features of the bioequivalence studies used to support the
proposed to-be-marketed formulation? Summary of individual study reviews
provided

The design features and results of the two pivotal bioequivalence studies are summarized
below:

e Study (b)(j)’l 3/187, fed bioequivalence study

e Study 9131 86, fasted bioeguivalence study

Study . ©“113/187 (FED BE)

STUDY DESIGN | An open label, randomized, balanced, two-treatment, three-period,
three-sequence, single dose, reference replicated, crossover study
in healthy male and female subjects. The test product is
ALBENZA® Chewable Tablets, 200 mg (2 tablets for a total dose
of 400 mg), Lot# B130391. The reference product is ALBENZA®
Tablets, 200 mg (2 tablets for a total dose of 400 mg), Lot#
2A002. The products were administered orally as a single dose.
METHODOLOGY | The order of administration was according to a randomization
schedule, with a 7-day washout period between each treatment
period. Blood samples were collected at pre-dose (0.00 hours) and
at intervals over 72 hours {0.25, 0.5,0.75,1,1.5,2,2.5, 3,3.5, 4,
4.5,6,8,10, 12, 16, 18, 24, 48, and 72). The analysis of plasma
concentrations of albendazole and its metabolite albendazole
sulfoxide were done by a validated I.C-MS/MS analytical method.
Physical examinations, clinical laboratory assessments, vital sign
measurements, and 12-lead ECG were assessed during the
conduct of the study.
Statistical analysis was performed on the pharmacokinetic data to
compare the relative bioavailability of test formulation to the
reference formulation using SAS. Bioequivalence was determined
by a statistical compatison of the AUC.75, AUCing; and Cpa for
the test and reference products. The secondary parameters Tyax,

12
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K., and half-life were also analyzed.

‘SUBJECTS/
DEMOGRAPHICS

According to the Applicant’s sample size estimation for crossover
study, assuming T/R = 0.95, within-subject CV% of 58%, power
= 80%, significance level = 0.05, BE limits = 0.8-1.25, a sample
size of 126 was considered sufficient to demonstrate

bioequivalence.

A total of 126 subjects were enrolled, and data from 113 subjects
were considered for bioequivalence. Three subjects (21, 23, and
83) were discontinued due to emesis, two subjects (84 and 101)
were discontinued for protocol non-compliance, and 8 subjects
(45, 54, 55, 69, 70, 76, 108, and 126) dropped out of the study.

Number of hserration

Agedyenr)

T Meightiem) | Weightihgl [ BME )
113

e A2 e At
Minkmunz In

Cbnd

oMb
Litl

T 3000

14K}

SUMMARY OF
RESULTS

There were 41 blood sampling "pr

ng the 3

periods of the study at the 48- and 72-hour time point due to
subject not reporting to the study site. The impact of missing
samples was considered during pharmacokinetic and statistical
analysis. The statistical analysis for albendazole are summarized

Statistical Analsis Data Tor Intransformed parameters

! o AU, MWy
ANOVA pevalue
s Sapchr i 041147 47338 i [N
{ Aveeptance criterse for Raio H.50-1.03 {1.84-1.25 1 {LR4-1.25
' L 0986 L
: ALOBH) 20 HI IR {HHKY
45 Contidence Upper Bound 1.1933 . 186t - 30Ny

Rudorenee Suiled Averge Biveguivakenee

Biowguivaient

Bivequivalent

L Acveptince

Bioequivalent

The Applicant did not provide statistical analysis results for the
metabolite albendazole sulfoxide. However, the PK parameters for
the test (A) and reference (B) formulations are summarized in the

following table:
Descriptive Stativia fur Uniransfonmed paramcen
Cooe AL, A, T
Mezsuro {ngimi {rg*hrim.) {ag hrimip fhr i
Yoot Frodoct- A
N 133 113 31k
Aean SOX.503 PRLECE [N
SEY 09,343 TI5L14] TET6.124
[ S6LAK 3.4 63 Yied
Beference Product- B
N 2 23 23 33
Aban TRS. 26T D365 1ORS6.587 454
SD SN 7314.220 I554402 1.8%3
€V 1 IR 9,344 34 R

* Mo o ahive don Beon represented onxtead of 3ean

The mean PK profiles of the reference and test formulations are
presented in the following figures:

Reference ID: 3781820
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SUMMARY OF
SAFETY

A total of 3 adverse events (AEs) were reported for 3 subjects
(vomiting) during the study. All AEs were mild in severity.
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Study  ©“13/186 (FASTED BE)
STUDY DESIGN | An open label, randomized, balanced, two-treatment, three-
period, three-sequence, single dose, reference replicated,
crossover study in healthy male and female subjects. The test
product is ALBENZA® Chewable Tablets, 200 mg (2 tablets for
a total dose of 400 mg), Lot# B130391. The reference product is
ALBENZA® Tablets, 200 mg (2 tablets for a total dose of 400
mg), Lot# 2A002. The products were administered orally as a
single dose.
METHODOLOGY | The order of administration was according to a randomization
schedule, with a 7-day washout period between each treatment
period. Blood samples were collected at pre-dose (0.00 hours)
and at intervals over 72 hours (0.25, 0.5, 0.75, 1, 1.5, 2, 2.5, 3,
3.5, 4,4.5,6,8,10,12, 16, 18, 24, 48, and 72). The analysis of
plasma concentrations of albendazole and its metabolite
albendazole sulfoxide were done by a validated LC-MS/MS
analytical method.
Physical examinations, clinical laboratory assessments, vital sign
measurements, and 12-lead ECG were assessed during the
conduct of the study.
Statistical analysis was performed on the pharmacokinetic data
to compare the relative bioavailability of test formulation to the
reference formulation using SAS. Bioequivalence was
determined by a statistical comparison of the AUCq.72, AUCns,
and C .,y for the test and reference products. The secondary
parameters Tiax, Ko, and half-life were also analyzed.
SUBJECTS/ According to the Applicant’s sample size estimation for
DEMOGRAPHICS | crossover study, assuming T/R = 0.95, within-subject CV% of
58%, power = 80%, significance level = 0.05, BE limits = 0.8-
1.25, a sample size of 126 was considered sufficient to
demonstrate bioequivalence.
A total of 126 subjects were enrolled, and data from 117 subjects
were considered for assessing bioequivalence. Three subjects
(39, 102, and 116) were discontinued due to protocol non-
compliance, one subject (75) was discontinued due to dizziness,
one subject (105) was discontinued due to fever, and 4 subjects
(42, 58, 101, and 108} dropped out of the study.

BEST Ay | Heshoen) | Weinh (k) B thisn’s
Nunster of abweriatim [1H
AVAILABLE T £ e o= =5
COPY T # i S i
AD (G2 (LN E] 9y, 40 #3.07
Mudian 00 LT AR OH1L.U 2195
SUMMARY OF There were 27 blood sampling protocol deviations during the 3
RESULTS periods of the study at the 48- or 72-hour time point due to

subjects not reporting to the study site. The impact of missing
samples was considered during pharmacokinetic and statistical
analysis.
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Reference ID: 3781820



Biopharmaceutics Review

NDA 207844

BEST
AVAILABLE
COPY

Statistical Analysis of Albendazole Parent Drug PK Parameters

Srathtical Analysin Data Far In-transformed paranserers

B Con, L AL, | Al
, ANOVA povafue
AN ! 0832 1,678 BT
_Adceplares criteriu Lor Ruliy oN0-.23 O.K0-1.2% 181,23
Kt of Cpinmetnit 1.east Saqueane Meons (VH) 1143583 (RIXER] EREAL S
et T AR 0,11
: “onfidcr wr Bownd AL e 1743
I(xlt;mm. calld Average Bloguit alemes Ieeegrivitlem Hincguivelent BRiocguivivie
Acceplany

The Applicant did not provide statistical analysis of the
metabolite albendazole sulfoxide. However, the PK parameters

are summarized in the following table:
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SUMMARY OF A total of 3 adverse events (AEs) were reported for 3 subjects
SAFETY (vomiting) during the study. All AEs were mild in severity.

Reviewer’s Evaluation: ACCEPTABLE

Both the fasting and fed studies were executed using acceptable protocols for
demonstrating BE (e.g., sample size, dosing schedule, washout period, statistical method).
There were no observed deviations in any study that could impact study outcomes and the
justifications provided for excluding any subject data from the PK analysis are
acceptable (i.e., incomplete data, emesis, etc.). In the fasted and fed siudies, sequence or

period effects were not observed. The geometric mean ratio, along with the 90%

confidence interval, of the PK parameters (AUCy.72, AUCy; and Coas) for albendazole
and the metabolite, albendazole sulfoxide, are within the acceptance range of 80%-125%.

ALB/13/187

AUGCq 5,

AUC ¢

Cruax

Albendazole

102 (91-115)

102 (91-115)

95(84-106)

Albendazole Sulfoxide

110 (103-117)

109 (103-116)

103 (98-109)

ALB/13/186 AUCy.5 AUC,¢ Cinax
Albendazole 99 (90-108) 99 (91-111) 105(95-107)
Albendazole Sulfoxide 97 (92-102) 100 (95-04) 103 (98-109)

*T/R ratio with upper and lower values of the 90% Confidence intervals in parenthesis.
The reported values are the reviewer’s calculated values based on average

bioequivalence.
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BIOANALYTICAL METHODS

21. How the active moieties and/or metabolites are identified and measured in the
plasma in the biopharmaceutics studies?

In vivo analysis is based on the measured concentrations of Albendazole and
Albendazole Sulfoxide in plasma using a validated LC-MS/MS method.

22. What is the range of standard curve? How does it relate to the requirements for
the clinical studies? What curve fitting techniques are used? What are the lower

and upper limits of quantification (LLOQ/ULOQ, and assay validation
parameter: accuracy, precision, selectivity, sample stability, etc.)?

18

Reference ID: 3781820



Biopharmaceutics Review NDA 207844

Matrix Huwinan Plasma
Sample Volume Required Sampte Volume Requued: 0.100 mi
Storage Conditions Storage Conditions: -70°C = 10°C

Extracron Procedure
Extraction Procedure:

Thaw all frozen plasma samples (System suntability. blank plasma. zero srandard.
calibrat:on curve standards and quality contral sampies) before analyss. Vortex
each plasma sample for 10 seconds.

‘ Extract plasma samples of Albendazole and Albendazole Suifoxide by solid
plase extraction method as described below:

1. Place an appropriate number of centnfuge tubes m a rack

2. Pipetie out 0 100 ml plasma sample mto previously labeled tbes.

3. Add 0.025 mL of ISt {0.200 pg/ml of Albendazole d3 and 3.00¢
peml  of Albendazole-d5 sulfoxide) in each mabe and vorex it for 10
seconds.

4. Add ¢.100 mL of 2mM ammonium acetate n water in each tube. vortex

w for 30 seconds.

Centrifuge the samples a1 14000 RPN for 5 mumates at HI°C
Condition and equilibrare SPE cartridge [Phenomenex strata- X
(30mg/1mL}] by passing 1 000 mL of methanol followed by 1.000 ml
of water.

=0

o

7. load plasma samples on the canridges.

8. Drain out the plasma by applying pressure

9. Wash the cartridges twice with § 000 mi of 10% (viv) methanol m
water.

10. Elute the samples with 2.000 mL of moble phase.

11, Transfer it m avtosampler vial for myecuon.

Matrix Humaz Plasma

Concentration Range Albendzzole: 1.000 ng'mE 1o 199.993 ng'ml
Albendazole Sulfoxide: 9.000 ngrml to 1806.000 ng'ml

Analvticat Methodology Sofid phate extraction. LC-MSMS

Detection MERM

Regression Type 1%

Coefficient of Determination Albendazole: §.9980
Albendazole Sulfoxide: 0.9980

Between-Batch Accuracy Seandards Albendazole: NA
Albendazole Sulfoxide: NA
QCs Albendazole:
LLQC: 922.00 LGC:. 98.25
XMQC: 90.28 HQC: 16629
Albendazole Sulfoxide:
LLOQC: $9.93 LQC: 97 3t
MGC: §9.80 HQC: $9.60
Between Batch €V Standards Albendazole: NA
Albendazole Sulfoxude: NA
QCs Albendazole:
LLQC:4.13 LQC: 2 .65
MQC: 172 HQC: 2 11
Albendazole Sulfoxide:
LLQC: 5.02 LQC:2.58
MQC: 1.90 HQC: 233

19
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Matrix Human Plasma
Within-Batch Accuracy Albendazole:
CS01: 9850 €502 103,60 C503: 95,63
C504: 9753 C805; 100.35 C%06: 105 83
CS07 93 30 CS68: 101 22 CS09:101.72
LLQC: 208010 83.70 LQC: 97 110 99.21
MQC: 59.53 10 90.82 HQC: 99 76 10 10091
Albendazole Sulfoxade:
CS50%: 9977 502 10218 CS03:97.28
CS04: 9700 C805: 10232 C'S06: 104.30
CS07: G244 CS08: 101.47 C50%: 103.21
LLQC: §8.19 10 93 10 LQC: 9599109943
MQC: §9.06 10 9¢.20 HQC: 98 77w 10019
oy Albendazole:
C801: 0.6 C€802:0.76 503: 097
CS04: 1.17 €505.0.89 CS506: 1.13
CS07: 199 CSO8: 186 C50%: 0.90
LLQC: 328 t0 5.29 LQC: 1.73 e 3.66
MQC: 13210 209 BQC: 1.38t0 2.69
Albendazole Sulfoxsde:
CS01 116 €S8 1.68 C%03; 238
CSO4. 117 CS05:1.35 CS06. 2.08
C507: 1.683 C508:6.75 (505: 132
LEQC: 32t w5123 LQC 650w 30
AMQC: 15010 238 HQC: 1.30 w0 367
Recovery Drug Reference | Albendazole: 5406
Albendazole Sulfoxade: 80.51
Albendazole d3: 93.29
Albendazole-d3 Sulfoxide: 89 46
Stabilits' in Human Plasma Room temp 7 hours
Freezehaw Frve gycles
Long term 107 days at - 70%C = 102C
Solution Stability Room temip 19 bowrs
42C 6 days at 2-3°C
Reference Solution Stability Room temp NA
¢ NA
Marnix Human Plasma
LIOQ {AccuracyiCVy Accuracy Albendazole: § 61

Albendazole Sulfoxide: 1.10

v Albendazole: 9840
Albendazole Sulfoxade: 95.77
Processed Stability 4=C 7 hotrs at room temperature. 56 hours at 5°C
Dilution Integrity Concentration difuted up 1o *: times and i fowes

vy sample-blank)
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23. What is the QC plan?
QC samples were used to monitor accuracy and precision of the method. QC samples

were prepared by spiking blank plasma with spiking solution of known concentrations of
Albendazole and Albendazole sulfoxide as shown in the following table

PREPARATION OF QUALITY CONTROL SAMPLES

\’ul.‘ of blank Vol of spiking Final vol. Final conc. (ng/mi.) QC samples
plasma (mL) solation to be used {mL) ALB ALS
0.093 0,003 mL of 0,100 {).200 3,000 LLOQC
0.093 0.005 mL of K (0,100 0,360 8400 LOQC
0.093 0003 mLof L 0.160 6300 78.000 MIQU
0.093 0.005 mL ol M €. 160 16,000 192.000 M20C
0.495 Q005 mL of N 0.160 J0.000 480.000 HQU

For study O 131 87, 686 samples were analyzed from random subjects, and a total of
97.32% of samples were found to be within £20% of the original assay values. For study
®®/13/186, 695 samples were analyzed from random subjects, and total of 98.70% of

samples were found to be within £20% of the original assay value.

24. Are the Inspection reports of the BE study acceptable?

The Report from the Office of Study Integrity and Surveillance for the audit of the
analytical and clinical sites of bioequivalence study | ®®/13/187 confirms the reliability
of the study data (see Establishment Inspection Report Review, DARRTS 04/22/2015).
It is noted that the reliability of the data recommendation for study | ©®/13/187, also
applies to study ©®13/186, which was conducted at the same analytical and clinical
sites. '

REVIEWER'S OVERALL ASSESSMENT OF BE STUDIES

The pivotal (fed) bieequivalence study. O®13/187, and the supportive (fasting)
bioequivalence study, ©®13/186, are ACCEPTABLE based on the conduct and PK
data statistical analysis.

LABELING

Biopharmaceutics was required to evaluate the labeling section pertaining to PK data and
effect food in section 12.3 of the label. The proposed Biopharmaceutics label is as
follows:

In a study conducted in 113 fed and 117 fasted healthy subjects, Albenza
chewable tablets were bioequivalent to Albenza tablets following single
400 mg oral doses of albendazole.  In this study, the average time to
reach the maximal plasma concentrations of albenduzole sulfoxide was
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4.5 hours (range 2 to 10 hours} with a fatty meal (fat content 60 grams)
and at 3 hours (vange 1 to 5 hours) in the fasted state. Following
administration of Albenza chewable tablets, average maximal plasma
concentrations of albendazole sulfoxide were 804 ng/mL (range 202 fo
2244 ng/mL) and 218 ng/mL (range 54 to 592 ng/ml) in the fed and fasted
states, respectively. The apparent elimination half-life of albendazole
sulfoxide was comparable between Albenza chewable tablets and Albenza
tablets when both were given cither under fed or fasted conditions.

The PK data from the pivotal fasted and fed BE studies (See Appendix) was used
to support labeling,

INFORMATION REQUESTS DURING THE REVIEW

The following information requests were issued during the NDA review cycle. Responses
to these questions are incorporated in QBR above. There are not outstanding review
issues

1. We could not locate the dissolution method development report within the NDA; if
it was included in the original submission, please pravide the CTD location. In the
event that this report was omitted, provide data that support the suitability and
discriminating ability of the proposed dissolution method for your product. If the
proposed method is similay to that for the approved oral tablet in NDA 20666,
provide a comparison of the two methods, explaining the rationale for any changes
that may have been made for the proposed product.

4

2. The proposed dissolution acceptance criterion of ¢ = o )is neither

supported by the release data for batches B130402, B130403 and B130404 nor

adequately justified. Your current method results in approximately &%
® @

®@ Per the
guidelines provided above, please investigate the discriminating power of the
proposed method and modify the method and/ov the proposed acceptance criterion
accordingly. Thereafter, update the Specifications Table to reflect the new
dissolution acceptance criterion.

3. Confirm the mode of drug administration in the pivotal bioavailability study
{ ©®/13/187), ie., if the test product was chewed or swallowed whole.

Sponsor’s Response
In the pivotal bioequivalence study /13/187, subjects were instructed not to chew or
crush the tablet but to swallow it whole with 240 ml of water at ambient temperature
(reference = ®®/13/187 study protocol, Section 5.1).

® @

4. Please provide Summary Tables for the bioanalytical method validation and its
performance in study # ©®/13/187 using the attached template.

22
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APPENDIX

PK parameters from the pivotal fasted and fed BE studies

Trnax

Fasted . Fed Fasted Fed

Chewable Tablet IR Tablet

Treatment 7 Condition.

Fasted Fed Fasted Fed
Median 1.5 (0.5-5) 3(0.75-6) 2.0(0.5-24) 3.0 (0.75-8)
Mean 1.8 3.2 2.2 3.0

Figure Al. Comparison of albendazole Tmax distribution in fasted (red) and fed
(studies) for Albenza® and the proposed chewable tablets. Kolmogorov-Smirnov test
(non-parametric test) indicated that there is not statistically significant difference between
Chewable tablets and Albenza® in the fasted or fed group. However, there was a
statistically significant difference between fasted and fed groups for both chewable
tablets and Albenza®. The table summarized median (range) and mean of albendazole
Tmax.
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Fasted fed Fasted Fed
Chewable Tablet IR Tabhlet

Fasted Fed Fasted Fed
Median 2.5 (0.75-5) 4.5 (2-10) 2.5 (0.75-5) 4.5 (1.5-12)
Mean 2.8 4.5 28 4.3

Figure A2, Comparison of albendazole sulfoxide Tmax distribution in fasted (red) and
fed (studies) for Albenza® and the proposed chewable tablets. Kolmogorov-Smirnov test
{(non-parametric test) indicated that there is not statistically significant difference between
Chewable tablets and Albenza® in the fasted or fed group. However, there was a
statistically significant difference between fasted and fed groups for both chewable
tablets and Albenza®. The table summarized median (range) and mean of albendazole
sulfoxide Tmax.
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Fosted Fex Fagtes Fed
Chewabie Tablet - IR Tablet
Treasrrent " ootiven

fFasted Fed Fasted fed
Median 62 245 64 232
Mean 91{0.6-552) 405 {8-2293) 86 {1-478) 463 {8 -3818)

Figure A3. The distribution of albendazole AUC in the fed and fasted conditions for the
proposed chewable tablets and Albenza®.

b
~ L3 aytind
400K

20079

AUu

ESn]

Fasez Fed Fasted Fed

Chewable Tablet i IR Tablet
Treatment / {oagiticn

Fasted Fed Fasted Fed
Median 3075 3411 3255 3508
Mean 3485 (632-9507) 3878 (656-13363) 3506 (651-10714) 3802 (675 -10828)

Figure A4. The distribution of albendazole AUC in the fed and fasted conditions for the
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proposed chewable tablets and Albenza®.

2re

-r

*
-

Fea

%
&
E

Faated

Chewatle Tablet IR Tatrlet

SeaTeany  Cinctisr

Fasted fed Fasted Fed
Median 11 57 10 69
Mean 17 {0.5-126} o0 (2-407) 15{1-478} 95 {0.3 -116}

Figure A5. The distribution of albendazole Cmax in the fed and fasted conditions for the
propqsed chewable tablets and Albenza®.
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Fasteg Fad

Chewable Tablet iR Tablet

Trepenens ¢ Condricr

Fasted Fed Fasted Fed
Median 194 804 186 699
Mean 218 {54-592) 682 (270-2244) 216 {55-661) 785 {210-3044)

Figure A6. The distribution of albendazole sulfoxide Cmax in the fed and fasted
conditions for the proposed chewable tablets and Albenza®.
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CLINICAL PHARMACOLOGY REVIEW

NDAC(s): 207844 Submission Date(s): June 19,2014

Drug ALBENZA

Trade Name Albendazole

OCP Reviewer Dakshina M. Chilukuri, PhD

OCP Team Leader Philip M. Colangelo, PharmD, PhD

OCP Division DCP4

OND Division DAIP

Sponsor AMEDRA

Formulation Chewable tablet

Indication(s) Treatment of parenchymal neurocysticercosis due to active lesions caused
by larval forms of the pork tapeworm, Taenia solium, and cystic hydatid
disease of the liver, lung, and peritoneum caused by the larval form of the
dog tapeworm, Echinococcus granulosus

1. EXECUTIVE SUMMARY

This NDA from Amedra Pharmaceuticals is for a new formulation, Albenza (albendazole)
Chewable Tablets, 200 mg. Albenza Tablets, 200 mg is currently approved under NDA
20666 for the treatment of parenchymal neurocysticercosis due to active lesions caused by
larval forms of the pork tapeworm, Taenia solium, and cystic hydatid disease of the liver,
lung, and peritoneum caused by the larval form of the dog tapeworm, Echinococcus
granulosus.

Four bioequivalence studies were conducted in support of approval of this chewable tablet
formulation. The studies were randomized, open-label, balanced, two-treatment, three-period,
three-sequence, single dose, reference replicated, cross-over studies in healthy male and
female subjects under fed and fasted conditions. The objective of the studies was to assess
the bioequivalence between the test product (Albenza Chewable Tablets, 200 mg) and the
corresponding reference product (the current approved Albenza Tablets, 200 mg). These
studies were reviewed by Salaheldin Hamed, Ph.D., in the Office of New Drug Quality
Assessment (ONDQA).

The applicant did not submit any new clinical pharmacology information with this NDA. A
request for a biowaiver was submitted and this was reviewed by ONDQA-Biopharm
reviewer. No new efficacy or safety studies in patients with either hydatid disease or
neurocysticercosis have been conducted for the new formulation of Albenza Chewable
Tablets.

2. RECOMMENDATIONS

No new clinical pharmacology was submitted by the applicant in this NDA and thus, the
clinical pharmacology team has no additional comments on this submission pending
agreement on the labeling.
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