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CMC BRANCH CHIEF MEMORANDUM

To: NDA 22-285

From: Ramesh Sood, Ph.D., Branch Chief, ONDQA

Date: 15-Aug-2008

Drug: Keppra (levetiracetam) extended-release Tablets

Route of administration:  Oral _

Strength: 500 mg b@\
Subject: “Complete Response” recommendation for NDA s

Introduction: Levetiracetam (chemical name: (S)-(-)-0-2-oxo-1-pyrrolidine acetamide) is
currently approved for use as adjunctive therapy in the treatment of partial onset seizures,
treatment of myoclonic seizures, and treatment of primary generalized tonic-clonic seizures. This
application is for an extended-release tablet formulation of levetiracetam. Currently, three

dosage forms of this drug are available, i.e., conventional immediate release tablets (250 mg, 500
mg, 750 mg and 1000 mg), oral solution (100 mg/mL), and injection (100 mg/mL). The current
NDA provides for a 500 mg levetiracetam extended-release tablet formulation for adjunctive h@‘)
treatment of partial onset seizures in patients e years of age or older. The extended release
formulation would allow for a reduction in dosing frequency to once daily. The drug product will
be supplled for oral administration as oblong, white film-coated extended—release tablets with red
imprinting in bottles — - “\M

Drug Substance: The drug substance, levetiracetam, is a water soluble single (S-) enantiomer.

It is known to be stable in slightly acidic aqueous media, such as that proposed in the drug

product dissolution test. All CMC information regarding levetiracetam is cross referenced to the
approved NDA 21-035 (Keppra Tablets). The release specifications for levetiracetam are “\M
equivalent to those in the cross referenced application. The retest date for levetiracetam is ==

e hased on ICH stability data provided to the cross referenced application.

Drug product: The tablet «= is composed of . hypromellose. The
“———w==__is comprised of silica, PEG and The hypromellose confers the

; and is currently approved for use in
similar quantities in the cross-referenced immediate release tablet. It has no effect on the drug b(4)
release properties. All inactive ingredients have been previously used in CDER approved
products. The product manufacturing includes e —————
w— ————————————— _The manufacturing in-process
controls include uniformity of mass, hardness, friability and appearance. The quality of the
product is further controlled through final product specification that includes appearance,
identification (achiral and chiral HPLC), uniformity of dosage units, drug release, assay,
impurities and - water content. All analytical methods used in the product analysis have been
adequately described and validated.




A 24-month expiration date has been assigned to the product based on the provided stability data
- when stored at 25°C (77°F); excursions permitted to 15°-30°C (59°-86°F).

An overall recommendation for the acceptability of the manufacturing sites is pending
from the Office of Compliance at the time of writing this memorandum.

Recommendation: All CMC related issues had been resolved for this application. The final
“Approval” recommendation from CMC perspective will be made via the final memorandum by
the reviewer once the Office of Compliance has provided a final acceptable recommendation for
the manufacturing sites.

pears This Way
On Original
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Chemistry Review Data Sheet

Chemistry Review Data Sheet

1. NDA 22-285

2. REVIEW #2
3. REVIEW DATE: 11 AUG 2008

4. REVIEWER: David J. Claffey, Ph.D.

5. PREVIOUS DOCUMENTS:

Previous Documents Document Date
Original Application 28 JAN 2008
Information Request 21 MAY 2008

Review #1 14 MAY 2008

6. SUBMISSION(S) BEING REVIEWED:

Submission(s) Reviewed Document Date
Amendments 30 JUN 2008
15 JUL 2008

7. NAME & ADDRESS OF APPLICANT:

Name: UCB, INC.
Address: 1950 Lake Park Drive, Smyrna, GA 30080
Representative: Cassie Buckhalt
Telephone: 770 970 8621

Page 3 of 15




 CHEMISTRY REVIEW
Chemistry Review Data Sheet

8. DRUG PRODUCT NAME/CODE/TYPE:

a) Proprietary Name: Keppra XR ‘

b) Non-Proprietary Name (USAN): levetiracetam extended release tablets
¢) Code Name/# (ONDC only):

d) Chem. Type/Submission Priority (ONDC only):

® Chem. Type: 3
® Submission Priority: S

9. LEGAL BASIS FOR SUBMISSION: 501 (b) (1)

10. PHARMACOL. CATEGORY: Adjunctive Therapy in the Treatment of
Partial Onset Seizures in Adults and Adolescents = years and older with Epilepsy. old)

11. DOSAGE FORM: Extended Release Tablets

12. STRENGTH/POTENCY: 500 mg
13. ROUTE OF ADN[INISTRATION: Oral

14. Rx/OTC DISPENSED: _ x Rx OTC

15. SPOTS (SPECIAL PRODUCTS ON-LINE TRACKING SYSTEM):
SPOTS product — Form Completed

x__Not a SPOTS product

16. CHEMICAL NAME, STRUCTURAL FORMULA, MOLECULAR

FORMULA, MOLECULAR WEIGHT:
(S)-(-)-alpha-ethyl-2-oxo-1-pyrrolidine acetamide
CsHi4N202
MW =170.21
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Chemistry Review Data Sheet

17. RELATED/SUPPORTING DOCUMENTS.:

A. DMFs:

DMF
#

ITEM
REFERENCED

TYPE | HOLDER CODE' | sTaTUS? |

DATE
REVIEW
COMPLETED

COMMENTS

~

! Action codes for DMF Table:

1 — DMF Reviewed.

Other codes indicate why the DMF was not reviewed, as follows:
2 -Type 1 DMF

3 — Reviewed previously and no revision since last review

4 — Sufficient information in application

5 — Authority to reference not granted

6 — DMF not available

7 — Other (explain under "Comments")

Page 5 of 15
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CHEMISTRY REVIEW
Chemistry Review Data Sheet

prrrerpryaeeveenh

2 Adequate, Inadequate, or N/A (There is enough data in the application, therefore the DMF did
not need to be reviewed)

B. Other Documents:

DOCUMENT APPLICATION NUMBER DESCRIPTION
IND 76,812 IND for Keppra XR
NDA 21-035 Keppra Tablets (cross referenced
for drug substance information)
NDA ' 21-505 Keppra Oral Solution
NDA 21-872 Keppra Injection
18. STATUS:
ONDC:
CONSULTS/ CMC ' _ '
RELATED RECOMMENDATION DATE REVIEWER
REVIEWS
EES Not complete
Pharm/Tox Not complete
Biopharm Not complete Ta-Chen Wu, PhD
EA FONSI 25 FEB 2008 | Raanan A. Bloom, PhD

19. ORDER OF REVIEW (OGD Only)

The application submission(s) covered by this review was taken in the date order of
receipt. Yes No  Ifno, explain reason(s) below:

Page 6 of 15




" CHEMISTRY REVIEW

Executive Summary Section

The Chemistry Review for NDA 22-285

The Executive Summary

I. Recommendations

A. Recommendation and Conclusion on Approvability :
All outstanding CMC issues have been resolved. The Office of Compliance has yet to
issue an overall recommendation. An approval recommendation from a CMC
perspective will be made on receipt of an overall acceptable recommendation from the
Office of Compliance.

B. Recommendation on Phase 4 (Post-Marketing) Commitments, Agreements, and/or
Risk Management Steps, if Approvable

II. Summary of Chemistry Assessments

A. Description of the Drug Product(s) and Drug Substance(s)
The drug product will be supplied for oral administration as a single strength (500 mg) oblong, white

film-coated extended-release tablets with red imprinting in bottles sneme——
— ~_ The tablet == is composed of hypromellose.
| —— .is comprised of silica, PEG and | ==mmme= The hypromellose confers the —wssm=m “\A\

T

and is currently approved for use in
similar quantities in the cross-referenced immediate release tablet. It has no effect on the drug release
properties.

The drug substance is highly water soluble (1 g/ml) with no known polymorphs. The currently marketed
immediate-release dosage form has near 100% bioavailability. Development aimed at producing an

equivalent extended-release formulation in a reasonably-sized tablet. Three different slow release 4)
formulations (F1, F2 and F3) were selected for PK study versus an immediate-release tablet in Study h‘
NO01140. Subsequent Phase 3 clinical studies used another formulation, F4, which is identical to the

proposed commercial formulation with the exception of " e

—

The film-coated tablets are manufactured and packaged by UCB Pharma in Brain-L’Alleud, Belgium and
the imprinting is carried out at the UCB Farchim SA site in Bulle Switzerland. CDER OC has not yet
issued an overall recommendation regarding these sites. An information request was sent to the
Applicant on 21 MAY 2008 concerning several aspects of the manufacturing process including control of
the hypromellose, blend uniformity and tablet hardness. The subsequent responses of 30 JUN 2008 and
15 JUL 2008 resolved these issues. The drug product dissolution method is adequate and was
demonstrated to be discriminatory over a range of hypromellose concentrations.

Page 7 of 15



 CHEMISTRY REVIEW

Executive Summary Section

Data up to 12 months at 25°C/60%RH and 6 months at 40°C/75%RH for the three of the four primary
stability lots was provided. These three lots have the same formulation as the commercial lots but

contain The forth primary stability lot is identical in formulation

to the commercial lots Three months data is available

for this lot at both accelerated and long-term storage conditions. Some supportive stability data (six \A\
months) was also provided — ==esss======m  tablets which were used during development. All “

these lots were manufactured at pilot-scale at the proposed commercial manufacturing site and were
packaged in both commercial packaging presentations. All results remained within specified limits and
no significant changes were noted thus-far, thus supporting the proposed 24 month expiry period at
25°C/60%RH.

The drug substance, levetiracetam, is a water soluble single (S-) enantiomer. It is known to be stable in

slightly acidic aqueous media, such as that proposed in the drug product dissolution test. All CMC

information regarding levetiracetam is cross referenced to the approved NDA 21-035 (Keppra Tablets). h(4)
The release specifications for levetiracetam are equivalent to those in the cross referenced application.

The retest date for levetiracetam is  smmmmmmmhased on ICH stability data provided to the cross

referenced application.

B. Description of How the Drug Product is Intended to be Used

This application proposes the use of KEPPRA XR™ as adjunctive therapy in the h(A)
treatment of partial onset seizures in patients == years of age with epilepsy.

It is proposed that treatment be initiated with a dose of 1000 mg once daily. The daily
dosage may be adjusted in increments of 1000 mg every 2 weeks to a maximum

recommended daily dose of 3000 mg. There is no evidence that doses greater than
3000 mg/day confer additional benefit.

C. Basis for Approvability or Not-Approval Recommendation
The Applicant provided adequate responses to the Information Requests of 28 JAN
2008 and 21 MAY 2008. An approval recommendation will be made on receipt of an
overall acceptable recommendation from the Office of Compliance.

III. Administrative

A. Reviewer’s Signature

B. Endorsement Block

DClaffey: Same date as draft review

Page 8 of 15
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Executive Summary Section
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C. CC Block
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MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

DATE: September 9, 2008
FROM: David J. Claffey, PhD
SUBJECT: Office of Compliance recommendation for NDA 22-285

NDA 22-285, Keppra XR levetiracetam extended release tablets

The most recent CMC review (15 AUG 2008) for NDA 22-285 recommended that this
application be approved on receipt of an overall acceptable recommendation from the Office of
Compliance. Such a recommendation was received on 9 SEP 2008 (see Attachment). All
outstanding CMC issues have now been resolved. Recommend that this application be
approved from a CMC perspective.

ears This Way
Ap%n original



ATTACHMENT

OC Recommendation
BETABLISHMRIT BEUSIAATION RELQURST

SUMMARY REPORT

Application : MDA 22285/000
Qrg Code : 120

Priority : 33

Brand Name -

Stamp Dabe 1 1a-KOv-32007
BOUPE Date s 14-BEP-2008
feticn Goal

Disktrist Goal: 16-JUL-2008

Generic Nawe:

Dogage Form:

Spongor: R

O £ITY, . XX

KEPPRA RXTENDED RELEASE
TABLETS

Batab. Nawpe:

LEVETIRAMIBTAM

{BXTENDED-RELEASE TASLET]

Strength : SOOMG
PO& Comtacte: 5. GRLDIE Froject Managexr 380-796-20%5
B. CLAFPFEY Review Chemiet IQL-796-1343
M. BEEMRNN Tegmn Leader 301-796~167R

gverall Recommendabion:

ACCRDTABLE on 09-SEF-2008by §. FERGUSON{HFD-322) 301-795-

3247

Betablishment : opy . - FEI ; we—

DME Bos AAD:

Respongibilities: m—

profile : L8N oAl Btatus: NORE

Lash Milestones 20 RECONMENDREION



Mitestone Dates U3-EBP-08

Besigion H ACCEPTABLE

Resson 5 DISTRICT RECOMMENDATION

Bebaklishment : CRyy ¢ We—— FBI ¢ ———
(3

DNF Mo AADA:

Respansibilities:

profile : oSN DAL Shakus: NOWE

past Milestone: AC¢ RECOMMENDATION

Mileshons Date: &7~MAR-08

Decision gt ACCEDTABLE

Reasan : PISTRICT RECOMMERDATION

Eptablishmenk CFN : RGLDTOS FRI : JO02908410

UCHE BIOPROGUCTS Sh
CHENIN DU PORIBST
BRAINE LAALLEUR. . BB

THF Ko: ARDA: 021038

Appears This Way
On Original



§4-SBE~2008

Responsibilicies:

rrofile 1
Lagk Milestone:

ilestone Date:

pecision B
Reaszon 3
Profile H

Lagt Milestone:
Milegtone Date:
pecision 2

Raeason 3

putaklighment

IMEF Ho:

Segponsibilivies:

FOR CDBR KBS
RETRHLISHMENT EVALUATION REQUEST

SUMMABRY REPORT

DRUG SUBSTARCE MANUFACTURER
DRUG SUBSTARCE RELRASE TESTER
DRUG SUPRTANCE STABILETY TEETER
FINISHED DOSMGE TABRLER
PINISHED DOSAGE MANUFACTURER
FINISHED DOSKEE PACKAGER
PINISHRD DOEAGE RELEASE TESTER
FINISKEED DOZAGE STABILITY TESTER

osH OAT Status: HOHE
{10 RECOMMENDATION

15-APR-0B

ACCEPTABLE

DISTRICT RECODMMENDATTOR

TIR DAL Status: HoNg
¢ RECOMMBRDATEOR

12 -FUR-0B

ACCEFTABLE

DISTRICT RECOMMEBNDATION

CFH s FEL @ IDOR0IITH9

UGB PARCHIM SA

14, CHENIN OE CHOXX BLANCHE

BINAE, . 32

DRUG SUBSTRICE MANURACTURER
DRUG SUBSTANCE RELEAZE TRRTER
DRUG SUBSTANCE STABILITY TESTER
FIRISHED DCSASE MANUFRACTURBR

Page 2 of 3



profila B 8 LSBT Btabtusg: NONR

Last Kilpatons: QC RECOMMENDATION

Wilestone Date: 08 -S5BP~ 08

tecistion : ACCRPTARLE

Beason 3 DISYRICT RECOMMENDATION

Profile 5 TIR DAL Status: HORE
Leot Milssbime: O BECOMMENTATION

Nilestone Dake: GB-SEE-08

Decision : ACCEPTARLE

Reason [ BISTRICT RECOMMENDATION

petablishment : CFR : 1314628 FBT : 1314825

YOB MANUFACTURING, INC.
3331 CLAY BD
ROCHESTER, NY 146233226

DMP Hos ‘ FETE

Responsibilities: FINISHED DOSAGR LABELER
FINISHED DOSAGE BACKAGER
‘PINISHED DOSAGE RELEASE TESTER
FINISHED DOSAGE STABILITY TESTER



09-5EP-2008 FDA COER ERS Page 3 of 3
BSTABLISHMENT BVALUATION REQUEST ‘

SUMMARY REPORY

Frofile 4 TIR GAI Statuss BONE

L& st 'Miiastmz 00 RECOMMBHDATION

Milestone Date: 15~JRK~ 08

Decision 3 ACCEETABLE

Reason 1 BASED O PROPILE

Eatablishment : oFN & PEI :  esssmemm—
P ]

)

NP Ho: . DA

fespongibiliciesn:

Profiiie % CTL ont Statua: KONME
Last Milestone: 00 ERCCHMMENDATTION

Nilestone Date: 15« JIAH~ 08

Decision F © BCUEPTRABLE

Reagsn : HASED OF PROPILE



This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

David Claffey
9/9/2008 02:29:13 PM
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CHEMIST
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Chemistry Review Data Sheet

Chemistry Review Data Sheet

. NDA 22-285

. REVIEW #1

. REVIEW DATE: 14 MAY 2008

. REVIEWER: David J. Claffey, Ph.D.

. PREVIOUS DOCUMENTS:

Previous Documents
Information Request

. SUBMISSION(S) BEING REVIEWED:

Submission(s) Reviewed

Document Date
28 JAN 2008

Document Date

ggi‘:;lnen ) 13 NOV 2007
15 FEB 2008
. NAME & ADDRESS OF APPLICANT:
Name: UCB, INC.
Address: 1950 Lake Park Drive, Smyrna, GA 30080
Representative: Cassie Buckhalt
Telephone: 770 970 8621

Page 3 of 53




~ CHEMISTRY REVIEW
Chemistry Review Data Sheet

8. DRUG PRODUCT NAME/CODE/TYPE:

a) Proprietary Name: Keppra XR

b) Non-Proprietary Name (USAN): levetiracetam extended release tablets
c¢) Code Name/# (ONDC only):

d) Chem. Type/Submission Priority (ONDC only):

® Chem. Type: 3
® Submission Priority: S

9. LEGAL BASIS FOR SUBMISSION: 501 (b) (1)

10. PHARMACOL. CATEGORY: Adjunctive Therapy in the Treatment of

Partial Onset Seizures in Adults and Adolescents ==years and older with Epilepsy.

11. DOSAGE FORM: Extended Release Tablets

12. STRENGTH/POTENCY: 500 mg

13. ROUTE OF ADMINISTRATION: Oral

14. Rx/OTC DISPENSED: _ x Rx OTC

15. SPOTS (SPECIAL PRODUCTS ON-LINE TRACKING SYSTEM):
SPOTS product — Form Completed

x _Not a SPOTS product

16. CHEMICAL NAME, STRUCTURAL FORMULA, MOLECULAR
FORMULA, MOLECULAR WEIGHT:
(S)-(-)-alpha-ethyl-2-oxo-1-pyrrolidine acetamide
CsH1sN>0O,
MW =170.21

Page 4 of 53
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~ CHEMISTRY REVIEW
Chemistry Review Data Sheet

17. RELATED/SUPPORTING DOCUMENTS:

A. DMFs:

DMF
#

ITEM

1 2
REFERENCED CODE' | STATUS

TYPE | HOLDER

DATE
REVIEW
COMPLETED

| COMMENTS

S

! Action codes for DMF Table:

1 — DMF Reviewed.

Other codes indicate why the DMF was not reviewed, as follows:
2 —Type 1 DMF

3 — Reviewed previously and no revision since last review

4 — Sufficient information in application

5 — Authority to reference not granted

6 — DMF not available

7 — Other (explain under "Comments")

Page 5 of 53
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 CHEMISTRY REVIEW
Chemistry Review Data Sheet

? Adequate, Inadequate, or N/A (There is enough data in the application, therefore the DMF did
not need to be reviewed)

B. Other Documents:

DOCUMENT APPLICATION NUMBER DESCRIPTION
IND 76,812 IND for Keppra XR
NDA 21-035 Keppra Tablets (cross referenced
’ for drug substance information)
NDA 21-505 Keppra Oral Solution
NDA 21-872 Keppra Injection
18. STATUS:
ONDC:
CONSULTS/ CMC
RELATED RECOMMENDATION DATE REVIEWER
REVIEWS
EES Not complete
Pharm/Tox Not complete
Biopharm Not complete Ta-Chen Wu, PhD
EA FONSI 25 FEB 2008 | Raanan A. Bloom, PhD

19. ORDER OF REVIEW (OGD Only)

The application submission(s) covered by this review was taken in the date order of
receipt. Yes No - Ifno, explain reason(s) below:

Page 6 of 53




CHEMISTRY REVIEW

Executive Summary Section

The Chemistry Review for NDA 22-2835

The Executive Summary

I. Recommendations

A. Recommendation and Conclusion on Approvability
This Application is approvable from a CMC perspective pending an acceptable
response to the information request sent to the Applicant on 21 May 2008 and the
overall recommendation from the Office of Compliance.

B. Recommendation on Phase 4 (Post-Marketing) Commitments, Agreements, and/or
Risk Management Steps, if Approvable

II. Summary of Chemistry Assessments

A. Description of the Drug Product(s) and Drug Substance(s)
The drug product will be supplied for oral administration as a single strength (500 mg) oblong, white

film-coated extended-release tablets with red imprinting in bottles — —
- . — The tablet *™™=®is composed of co——— hypromellose.
C— is comprised of silica. PEG and

(v

, and is currently approved for use in
similar quantities in the cross-referenced immediate release tablet. It has no effect on the drug release
properties.

The drug substance is highly water soluble (1 g/ml) with no known polymorphs. The currently marketed
immediate-release dosage form has near 100% bioavailability. Development aimed at producing an

equivalent extended-release formulation in a reasonably-sized tablet. Three different slow release b(A)
formulations (F1, F2 and F3) were selected for PK study versus an immediate-release tablet in Study

N01140. Subsequent Phase 3 clinical studies used another formulation, F4, which is identical to the

proposed commercial formulation with the exception of

The film-coated tablets are manufactured and packaged by UCB Pharma in Brain-L’Alleud, Belgium and
the imprinting is carried out at the UCB Farchim SA site in Bulle Switzerland. CDER OC has not yet
issued an overall recommendation regarding these sites. An information request has been sent to the
Applicant concerning several aspects of the manufacturing process including control of the
hypromellose, blend uniformity and tablet hardness. The drug product dissolution method is adequate
and was demonstrated to be discriminatory over a range of hypromellose concentrations.
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Executive Summary Section

Data up to 12 months at 25°C/60%RH and 6 months at 40°C/75%RH for the three of the four primary

stability lots was provided. These three lots have the same formulation as the commercial lots but

contain The forth primary stability lot is identical in formulation

to the commercial lots . . . Three months data is available b\A‘)
for this lot at both accelerated and long-term storage conditions. Some supportive stability data (six

months) was also provided for the ' e !ablets which were used during development. All

these lots were manufactured at pilot-scale at the proposed commercial manufacturing site and were

packaged in both commercial packaging presentations. All results remained within specified limits and

no significant changes were noted thus-far. The Applicant will be asked to provide updated stability data

to provide further assurance of the proposed 24 month expiry period at 25°C/60%RH.

The drug substance, levetiracetam, is a water soluble single (S-) enantiomer. It is known to be stable in

slightly acidic aqueous media, such as that proposed in the drug product dissolution test. All CMC

information regarding levetiracetam is cross referenced to the approved NDA 21-035 (Keppra Tablets). b(A-)
The release specifications for levetiracetam are equivalent to those in the cross referenced application. :
The retest date for levetiracetam iS  wmmmsm ; ased on ICH stability data provided to the cross

referenced application.

B. Description of How the Drug Product is Intended to be Used

This application proposes the use of KEPPRA XR™ as adjunctive therapy in the
treatment of partial onset seizures in patients e years of age with epilepsy.

It is proposed that treatment be initiated with a dose of 1000 mg once daily. The daily
dosage may be adjusted in increments of 1000 mg every 2 weeks to a maximum

recommended daily dose of 3000 mg. There is no evidence that doses greater than
3000 mg/day confer additional benefit.

C. Basis for Approvability or Not-Approval Recommendation
At this time this application is approvable. An approval recommendation will depend
on the response to the 21 May 2008 information request and the overall
recommendation from the Office of Compliance.

IT1I. Administrative

A. Reviewer’s Signature

B. Endorsement Block

DClaffey: Same date as draft review

Page 8 of 53



CHEMISTRY REVIEW

Executive Summary Section

MHeimann
RSood
SDaugherty

C. CC Block
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Initial Quality Assessment
Branch I
Pre-Marketing Assessment Division [

OND Division: - Division of Neurology Products
NDA: 22-285
Applicant: UCB Pharma
Stamp Date: 14-Nov-2007
PDUFA Date: 14-Sep-2008
Trademark: KEPPRA XR®
Established Name: Levetiracetam
Dosage Form: Extended release tablets
Route of Administration: Oral
Indication: Epilepsy

PAL: Martha R. Heimann, Ph.D.

Yes No
ONDQA Fileability: ]
Comments for 74-Day Letter X ]

Summary and Critical Issues:
Summary

Levetiracetam (chemical name: (S)-(-)-a-2-0x0-1-pyrrolidine acetamide) is currently approved

for use as adjunctive therapy in the treatment of partial onset seizures, treatment of myoclonic
seizures, and treatment of primary generalized tonic-clonic seizures. Currently, three dosage

forms are available, i.e., conventional immediate release tablets (250 mg, 500 mg, 750 mg and

1000 mg), oral solution (100 mg/mL), and injection (100 mg/mL). The current NDA provides

for a 500 mg levetiracetam extended-release tablet formulation for adjunctive treatment of partial
onset seizures in patients w years of age or older. The extended release formulation would “\n
allow for a reduction in dosing frequency to once daily.

Drug Substance

The active ingredient, levetiracetam, is a well characterized small molecule with molecular
formula CgH14N,0; and molecular weight 170.21. The drug substance is highly soluble in water
(~1.04 g/mL at 25°C). Levetiracetam does not exhibit polymorphism. The applicant cross-
references approved NDA 21-035 (Keppra Tablets) for all CMC information related to the bulk
drug substance.

Drug Product

Keppra XR Tablets are extended release, oblong, white film-coated tablets containing 500 mg of
levetiracetam. — - —

The quantitative composition for the proposed commercial tablets is presented below. The hm‘)
product will be packaged for commercial distribution in s HDPE
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bottles e - - - m— “\D‘\
S S —
Table ¥ Proposed Composition for Levetiracetam Extended Release Tablets, 500
mg
Ingredient Amount | Tonction Reference to
per Tablet Sranddard
_ : ()
Levenroetan 50000 Active ingredient | UCB Specification
Hypromedlose o Ph. Eur,
| Colloidal andiedrous silics ‘ \\ Ph. Bur,
Polvethylene plycol, ™= Fh, Eur. o ‘ A)
Magnesium Stearate \ 7 #h. Eur.
1 ‘ ; :

All ingredients except the === film-coat and imprinting ink formulations are compendial. Per
prior agreement, the firm will test compendial excipients using European Pharmacopeia test
procedures, with a commitment to perform periodic testing to verify compliance with official M_)
USP/NF requirement. [Refer to pre-IND meeting for IND 73,703, 19-Apr-2006. This was also ‘
approved for Keppra Tablets under NDA 21-035/5-048.]

The proposed commercial tablet formulation is the same formulation used in all pivotal studies in
support of the NDA except for the .

7 ~ The applicant has ‘ b@)
submitted the results from a multimedia comparative drug release study to support the :
equivalency of tablets.

- Keppra XR Tablets will be manufactured by UCB at the firm’s facility in Braine-1’Alleud,
Belgium. The manufacturing process involves conventional manufacturing techniques, i.c., e h“)

The proposed regulatory specifications for Keppra XR Tablets involve straight-forward
analytical procedures. Assay and achlral 1mpur1t1es are determmed using — “——

——— D

release is determined using USP Apparatus I at 100 rpm with 900 mL pH 6.0 phosphate buffer as b@)
the dissolution medium. Tablet dissolution results are quantitated by HPLC, however, the

method is different from that used for assay and related substances. Although methods

validation data are provided for all analytical procedures; it is noted that no information was

provided to support the choice of dissolution parameters for this product.

The NDA primary stability package includes 12 months of long-term data, plus 6 months

accelerated data for 3 batches of white, film-coated === 500 mg tablets (clinical image)

and 3 months of long-term/accelerated data for one batch of market image, white, film-coated,

e tablets. Supportive stability data through 6 months (long-term and accelerated) are MA)
prov1ded for one batch of 500 mg tablets. The essmmss=  tablets

were originally intended to be the commercial image. During the pre-IND meeting for IND
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73,703, the Agency agreed to accept the data from the white, == tablets, plus 6 months
data for one batch  ==wem | tablets as primary stability data. The minor change from h@)
—— tablets is not likely to impact on product stability. é

Critical issues for review

Drug Substance

No crmcal issues are 1dent1ﬂed leen the high solubility of the drug substance (~ 1 g/mL) and

the —— it i unlikely that physical b(4)
properties of the drug substance would impact on tablet propertles (e.g., drug release) or on-
manufacturability (e.g., content uniformity).

Drug Product

The drug product is a relatively simple, eroding matrix type, extended-release tablet
manufactured using conventional manufacturing processes. No critical issues were identified
during the initial assessment; however the following points are noted:

e The pharmaceutical development section provides a very brief discussion of the
development history for this extended-release formulation. Almost no data are provided
by the applicant to support the choices of excipients, final formulation, manufacturing
process or critical process parameters. It is also noted that the clinical development
program was short and involved relatively few tablet batches. Thus, there is limited
manufacturing experience to support the robustness of either the commercial formulation,
or the commercial manufacturing process.

e No information is provided to support the appropriateness of proposed dissolution
method. Thus the adequacy of the method for quality control purposes cannot be fully
evaluated.

Additional issues

Administrative: An updated environmental assessment for levetiracetam is included in the initial
submission. [File location: cme\environ.pdf] It is requested that the ONDQA Project Manager
arrange for a consult review.

Establishment Evaluation: Manufacturing sites for the drug product are identified on the Form
356h. Drug substance manufacturing sites are identified within the submission; however, they
are not listed on the 356h and the information in the submission is not complete. It is requested
that the ONDQA Project Manager contact the applicant to obtain site contact information,
including U.S. agents as appropriate, and registration numbers for the facilities listed in
Attachment 1 prior to entry into EES. Additionally, the applicant should confirm that all
manufacturing facilities for drug substance and drug product are ready for inspection.

Labeling/Established Name: The active ingredient, levetiracetam, is a neutral molecule with no
ionizable functional groups. There are no issues related to consistency between the established
name and labeled potency.
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Comments for 74-Day Letter

With regard to the proposed specification for Keppra XR Tablets, you have not provided any
data to support the suitability of the proposed dissolution/drug release method. The following
information is needed to assess the adequacy of the method for quality control purposes

e Provide a rationale, and supporting data as appropriate for the choice of dissolution
apparatus, rotation speed, and dissolution media.

e Provide data to demonstrate the ability of the method to discriminate between acceptable
and unacceptable batches.

Container closure documentation for . e HDPE bottles is
provided in the application. Clarify whether the =ss== will be used for commercial distribution
or professional samples and provide the appropriate container labels for review.

Review, Comments and Recommendation:

Fileability: The application is fileable; however, there are some minor issues related to the
completeness and reviewability of the application that should be addressed with the applicant
prior to filing. -

e The application is submitted electronically in a “hybrid” format, i.e., technical sections
follow CTD format, but the administrative portions, including labeling, do not. The main
Table of Contents (ndatoc.pdf) is incomplete and does not provide links to some required
elements. As an example, the ndatoc.pdf file does not contain a link to the environmental
assessment. The link to the environmental assessment is contained in a separate file titled
“ctdmap.pdf”. Certain hyperlinks from the Main TOC to other section TOCs are
inoperable, as are the links CMC subsections back to the Main TOC. The OND project
manager has advised the firm that there is an issue with hyperlink functionality.

e The applicant has not submitted the required methods validation package. This may be
an oversight as the submission contains links to the methods validation section. The
actual file “methval.pdf” is not present in the electronic submission. The applicant will
be asked to submit this information.

Review: It is recommended that a single reviewer be assigned to the NDA. No novel
manufacturing processes are involved; this, the submission does not appear to require review by
the Manufacturing Sciences Branch.

Martha R. Heimann, Ph.D. 12/3/07
Pharmaceutical Assessment Lead Date
Ramesh Sood, Ph.D. 12/3/07

Branch Chief Date

vl
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ATTACHMENT 1

Manufacturing Sites for Keppra XR Tablets

Facility Information Function
UCB Pharma S.A. Drug substance manufacturer, release and
Site de Braine-1’Alleud, Bldg. 2 stability tester
Chemin du Foriest Drug product manufacturer, packager, release
1420 Braine-I’Alleud and stability tester
Belgium
Registration No.: 3002808410 4)
Site Contact; | ™ w=————m—— h‘
Tel. No.: +32 (2) 386-3401
US Agent:
Phone:
e " R ) \
T — bd)
UCB Farchim SA Drug substance manufacturer, release and
Zone Industrielle de Planchy stability tester
Chemin de Croix Blanche, 10 Drug product manufacturer, imprinting
Bulle 1630 operations only
Switzerland
Registration No.: 3005023799
Site Contact; —eem—— h@)
Tel. No.: +41 (26) 9190-224 '
US Agent:
Phone:

- b(d)
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ATTACHMENT 1

Manufacturing Sites for Keppra XR Tablets

Facility Information Function

UCB Manufacturing, Inc. Drug product packaging  ——

331 Clay Road

Rochester, NY 14623 h(A)

Registration No.: 1314625
Site Contact: — =—————m
Tel. No.: 585 274-5343

ars This Way
on oﬂg‘ﬂc‘



CHEMICAL MANUFACTURING CONTROLS
FILING CHECKLIST FOR A NEW NDA/BLA

NDA Numbers; ws——— Applicant:  e—"= Stamp Date: 28-Sep-2007 b@)
Drug Name: e NDA Type: Standard Filing Meeting: 20-Nov-2007

The following parameters are necessary in order to initiate a full review, i.e., complete enough to review but
may have deficiencies.

Content Parameter Yes | No Comment

1 Is the section legible, organized, indexed, and paginated | X Some hyperlinks invalid.
adequately?

2 Are ALL of the manufacturing and testing sites X | 11/27/07—contact information
(including contract sites) identified with full street and CFN needed for one D.S.
addresses (and CFNs, if applicable)? facility. US agent information

needed for foreign sites

3 Is a statement provided to indicate whether each X 11/27/07 Not found

manufacturing or testing site is ready for inspection or,
if not, when it will be ready?

4 Is a statement on the Environmental Impact provided as | X
required in 21 CFR 314.50(d)(1)(iii)?

5 Is information on the Drug Substance provided as X Cross reference to NDA 21-035
required in 21 CFR 314.50(d)(1)(1)?

6 Is information on the Drug Product provided as required | X
in 21 CFR 314.50(d)(1)(ii)?

7 If applicable, has all information requested during the X
IND phases, and at the pre-NDA meetings been

included?
8 Have draft container labels and package insert been X
provided?
9 Have all DMF References been identified? X
10 | Is information on the investigational formulations X
included?
11 | Is information on the Methods Validation included? X | File ‘methval.pdf is referenced in
' submission, but not found.
12 | If applicable, is documentation on the sterilization NA

process validation included?

IS THE CMC SECTION OF THE APPLICATION FILEABLE? __ Yes

If the NDA is not fileable from chemistry, manufacturing, and controls perspective, state the reasons
and provide comments to be sent to the Applicant.

Martha R. Heimann, Ph.D. 12/3/07
Pharmaceutical Assessment Lead, DPA 1, ONDQA Date
Ramesh Sood, Ph.D. 12/3/07

Branch Chief, DPA 1, ONDQA Date
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