
 
These records are from CDER’s historical file of information 
previously disclosed under the Freedom of Information Act (FOIA) 
for this drug approval and are being posted as is.  They have not 
been previously posted on Drugs@FDA because of the quality 
(e.g., readability) of some of the records. The documents were 
redacted before amendments to FOIA required that the volume of 
redacted information be identified and/or the FOIA exemption be 
cited.  These are the best available copies.   























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































DIVISION OF NEUROPHARMACOLOGICAL DRUG PRODUCTS 
of Chemistry, Manufacturing, and Controls 

NDA#: 20-450 CHEMISTRY REVIEW: #5 

Submilalon Type Document D1t1 

New Correspondence 13-MAR-96 
Amendment 12-APR-96 

CQERQltl 

14-MAR-96 
19-APR-96 

Ay!gntd Pitt 

15-APR-96 

Pitt Rtyltwtd 

10-MAY-96 
10-MAY-96 

NAME AND ADDRESS OF APPLICANT: PARKE-DAVIS PHARMACEUTICAL RESEARCH 
Division of Warner-Lambert Company 
2800 Plymouth Road, Ann Arbor, Ml 48105 

DRUG PRODUCT NAME: 
Proprlellry: 
Nonproprlet1ry/Estlbll1hed/USAN: 
Code N1mt/#: 
Chem. Type/Thenipeut!c Cl11:1: 

CEREBVX-
fosphenytoin sodium, injection 
Cl-982 
1$ 

DESI/ Patent Stltus: U. S. Patent 4,260, 769, expiration date April 7, 1998 (drug substance) 
U. S. Patent 4,925.860. expiration date May 15, 2007, (drug product) 

PHARMACOLOGICAL CATEGORY/ INOICA TION: 
DOSAGE FORM: 
STRENGTHS: 
ROUTE OF AOMINISTRA TION: 
DISPENSED: 

SUPPORTING AND RELATED DOCUMENTS: DMF 

Anti-epileptic 
Injection 
75 mg/ml 
IVllM 
2QL_Rx _OTC 

JU. f 0 'On 1,;uS 

CONSUL TS: Environmental Assessment: FONSI letter was signed by Dr. Jerussi on 26-JUN-95 
Microbiology I Sterilization Validation: Reviewed by Dr. David Hussong, HFD-805, returned to HFD-120 on 
29-DEC-95 with deficiencies. 
Microbiology portion of 13-MAR-96 response reviewed by Or. Husson9, returned to HFD-120 on 19-APR-96 
with approval recommendation. 

CHEMICAL NAME, STRUCTURAL FORMULA & MOLECULAR FORMULA: 

disodium salt 
C,.H,,N,OePNa,-7 H20 Mol. Weight: 406.24 (a!'lhydrous) 

532.35 (heptahydrate) 

REMARKS/COMMENTS: 

Two submissions dated 13-MAR-96 were a partial to the 23-FEB-96 approvable letter. The CMC and 
microbiology responses (with some :ypographical correctiOns to the microbiolC'IJY section) are repeated in the 
12-APR-96 amendment. All CMC ISSUl!ll have been resolved. Draft labeling expressing fosphenytoin content 
cf the drug product as 'phenytoin equiValents' was sublT'itted in response to the Agency's request [refer to 

notes] 

CONCLUSIONS & RECOMMENDATIONS: 

Chemistry 11".:>rmation 1s correct With mir10r revisions suggested 
concurrence with Labeling 1s necessary. 

Medical Reviewer's 

• 
cc: Ong NOA 2o-450 
HF0-120/01vision File 
HFD-120/MHeimann/10-MA Y-96 
HFD-120/RNigh&Wander y) 

HFD-120/SBlumiJ!liL ) !fr 
Wo<h\ "'h/10 Ma a R. Heimann. Ph.D .. Review Chemist 

Filename: N20-450 005 

/ cf((}( Y6 



DIVISION OF NEUROPHARlllACOLOGICAL DRUG PRODUCTS 
Review of Chemistry, Manufacturing, and Controls 

• • NOA#: 20-450 CHEMISTRY REVIEW: #6 

Sybml11lgn Typt 

Amendment 
Amendment 

Qpcym1nt P•tt 
14-MAR-96 
12-JUL-96 

CQEBQ1tt 

1~-96 
15..JUL-96 

Aglgn!d Q1t1 

18-JUL-96 

Q1tt BtyjfW!d 

18-JUL-96 
18-JUL-96 

NAME AND ADDRESS OF APPLICANT: PARKE-DAVIS PHARMACEUTICAL RESEARCH 
Division of Warner-Lambert Company 

DRUG PRODUCT NAME: 
Proprlttlry: 
NonproprlttlrylEstlbllahtdJUSAN: 
Codt N1mtl#: 
Chtm. Typt/Th1r1p1utlc Clas: 

2800 Plymouth Road, Ann Arbor, Ml 48105 

CEREBVX-
losphenytoin sodium, injection 
Cl-g82 
1S 

DESI I Patent Stltu1: U. S Patent 4,260, 769, expiration date April 7, 1998 (drug substance) 
U.S. Patent4,925,860, expiration date May 15, 2007, (drug product) 

PHARMACOLOGICAL CATEGORY/ INDICATION: 
DOSAGE FORM: 
STftENGTHS: 
ROUTE OF ADMINISTRATION: 
DISPENSED: 

SUPPORTING 14NO RELATED DOCUMENTS: DMF 

Anti-epileptic 
Injection 
75 mg/ml 
IV/IM 
lQLRx _OTC 

CONSUL TS: Environmental Assessment FONSI letter was signed by Dr. Jerussi on 26-JUN-95 
Microbiology I Sterilization Valid'ation: Reviewed by Dr. David Hussong, HFD-805, returned to HFD-120 on 
29-DEC-95 with deficiencies. 
Microbiology portion of 14-MAR-96 response reviewed by Dr. Hussong, returned to HFD-120 on 19-APR-96 
with approval recommendation 

CHEMICAL NAME, STRUCTURAL FORMULA & MOLECULAR FORMULA: 

5, 5-diphenyl-3-{(phosphonooxy)methyl)-2,4-imidazolidinedione dlsodiurn ~It 
C,6H,,N20,PNa,•7 H,O Mol. Weight 406.24 (anhydrous) 

532.35 (heptahydrate) 

REMARKS/COMMENTS: 

The 12-JUL-96 submission contains final printed labeling for the package insert, vials and cartons. At thu 
request of the clinical review division, the labeling was revised to show both the actual weight of losphenytoin 
contained and the equivalent w.aight of phenytoin sodium. The labeling is acceptable to chemistry and there 
are no CMC issues outstanding. 

CONCLUSIONS & RECOMMENDATIONS: 

Recommend Approval for Chemistry. 

cc: Orig. NOA 2~50 
HFD-1201Div1s1on File 
HF0-120/MHeimannl18-JUL-96 
HFD-120/RNighswander ')~ /'{) 
HFD-120/SBlumlln!l;) I} V r ;;> 

~ ' /.--, J;,1 -
f i/ '" ~!«; '¥.. fiau ....,...__ 

Martha R. Heimall:f'lh.o .. Review Chemist 
Filename: N2~50.006 



(. -'- DEPARTMENT Of HEALTH & HUMAN SERVICES Public Health Service 

··-.-::i~ ------

NOA 20-450 

Parke-Davis Pharmaceutical Research 
Division of the Warner-Lambert Company 
Attention: Irwin G. Martin. Ph.D 
2800 Plymouth Road, P.O. Box 1047 
Ann Arbor, Ml 48106-1047 

Dear Dr. Martin: 

Food and Drug Adm1nrstrat;on 
Rockville MD 20857 

SEP I 2 1994 

Reference is made to your new drug ;opplication submitted under section 505(b) of the 
Federal Food, Drug, and Cosmetic Act for Fosphenytoin Sodium Injection (Cerebyx®). 

Or. the basis of our initial review of your New Drug Application referred to above. 
received on July 15, 1994 and acknowledged on July 28, 1994, we have determined that 
the application is not acceptable for filing under 21 CFR 314.101 (d)(3). 

The application is incomplete beca..ise it does not on its face contain information required 
under section 505(b) and 21 CFR 314.50(d)(5). 

Clinical Safety Data: 

1. Inadequate studies to show that the product will be safe for use under the 
conditions of use recommended in the proposed labeling. 

The application contains reports of only 4 patients with status epilepticus who 
have been treated with fosphenytoin at rates of infusion at or above 225 mg/min. 
Experience in normals at this dose and rate combination is also limited; although 
the application does not supply a precise number, preliminary review estimates 
that no more than 20 normals may have been so exposed. 

Accordingly, the information submitted is inadequate to permit a substantive 
assessment of whether or not fosphenytoin will be safe for use when administered 
under the conditions of use recommended in the Dosage and Administration 
Section of the proposed labeling which recommends, for the treatment of Status 
Epilepticus, that an intravenous dose of 22.5 to 30 mglkg given "At least 150 
mg/min up to 225 mg/min" be administered as a single dose. Additionally, the 
section recommends, for the treatment or prophylaxis of seizures, that an IM 



NOA 20-450 2 

or IV administration of 15 to 30 mg/kg fosphenytoin be given "up to 225 mg/min" 
as a single dose. 

2. Lack of tests and/or reports on tests to show that the drug will be safe ior use; a 
lack of information on the plasma concentrations of formaldehyde: 

The application does not provide re'lorts on the concentration of formaldehyde 
formed in plasma during the administration of your product when used as 
recommended in product labeling. Formaldehyde is a toxir, and is formed during 
the conversion of fosphenytoin to phenytoin. 

Your firm has been advised repeatedly for the need to provide this information, 
and has, nevertheless, failed to do so. 

·Ne note that your NOA SUMMARY;NDA Overview subsection (Item 2.2, page 
106) discusses this and states that a complete discussion of this issue could be 
found unaer NOA Item 5, section 5.5.4.6, Tab 55. Our preliminary review of the 
cited reference to clinical data (RR 744-00024, Study 9653-86-01) reveals, 
however, that NO data res"arding formate levels in human trials is included in the 
cited study report. 

Environmental Assessment 

Although not reasons for this Refuse to File Action, our environmental assessment staff 
has completed a preliminary review of your EA and has asked that the following 
comments be forwarded. 

1. General issues: 

a. The drug substance and drug product are incorrectly identified throughout 
the environmental assessment (e.g., the drug substance is identified as 
Fosphenyto1n instead of the sodium salt). Please correct the 
environmental assessment (pages 3-28) to reflect the correct termim,logy. 

b. The information in the Environmental Assessment is releasable under the 
Freedom of Information Act. Any proprietary information should be 
provided in Appendices and be clearly marked as confidential. Some of 
the information included in your environmental assessment may be 
confidential (e.g., the list of raw materials used in the synthesis of 
Fosphenytoin Sodium or the fifth year production estimates). If you wish 
you may move this information to an app•:mdix and provide only summary 
information in the actual environmental assessment. 



NOA 20-450 3 

c. A flow diagram for the synthesis of the drug substance and the 
manufacturing process for the drug product was provided by FAX on 
August 22, 1994. Please provide an official copy to the file. 

2. Please describe the locations where the drug pwduct is expected to be Llsed 
(Section IV}. 

3. What is the disposition of returned or expired drug product and rejected drug 
substance (Section IV)? 

4. The Identification of Chemical Substance (Section V) should be revised to incluoe: 

a. The correct Chemit.al Name; i.e., the sodium salt; 

b. An appropriate synonym (i.e., sodium salt) with a reference (IUPAC, USAN, 
etc.,); 

c. A structural formula; 

d. A list of the additives used or lack thereof; and 

e A list of the impurities or lack thereof. 

5. A Materiai Safety Data She"'t for Fosphenytoin Sodium should be provided 
(Section V). 

6. Incomplete information (except for HEPA/air handling at Rochester) is provided 
regarding the introduction of substances in the environment, specifically the 
controls, effect of compliance with current emissions requirements, and estimate 
oi the quantities and concentrations of substances expected to enter the 
environment (Section VI). 

a. For ai•. liquid and solids emissions originating at both the Holland and 
Rochester facilities the following should be provided: 

1. Emission permit numbers, authorizing Agencies and permit 
expiration dates; 

11. Applicable emission requirements (both qualitative and quantitative); 

111. An estimate, through use of calculations or direct measure. of the 
possible quantities and concentrations of substances expected to 
enter the environment (i';fth year production estimatGs); and 



NOA 20-450 

IV. Effect of the quantities/concentrations (from 6.a.iii.) on meeting both 
the qualitative and quantitative emission requirements. 

Inclusion of actual permits is not required. For ease of review it is 
preferred that this information be presented in a table format. 

Any of the requested information that is not applicable to a specific 
permit/emission (e.g., permit expiration date, quantitative emission 
requirement) should be clearly indicated/explained. 

If Warner Lambert does not have direct control (permits) over the waste 
disposal (e.g., solid waste), the contractors and/or facilities involved 
should be identified. 

4 

b. There are three air permits pending approval at the Holland facility for this 
product. Please update the status of these permits and indicate when 
approval is expected. 

c. A discussion of the disposal of solid waste generated by the production of 
the material at the Holland facility should be included. 

d. On pages 10 and 11 the expected environmental concentrations should be 
identified as "maximum" not "minimum". 

7. Citation of and a statement of compliance with any appropriate Federal, State and 
Local occupational exposure requirements should be provided (Section VI). 

8. The following are in regards to the fate of the emitted substances in the 
environment (Section VII) 

a. The estimated percent excreted as phenytoin and hydroxyphenytoin should 
be provided if available. 

b. No information was provided regarding hydrolytic stability or dissociation 
constants for the compounds of interest. 

c. For the water solubility determination, a complete test report which includes 
information such as the methodology used, study site, temperature at 
which the solubility was determined and the HPLC method should be 
provided. If the HPLC method is the one included in the NOA it need only 
be referenced by number. 
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d. For the partition coefficient determination a complete test report which 
includes information such as the test methodo:ogy, the study site, 
concentrations at which the study was performed !Note: FDA methodology 
requires that 2 different concentrations be used) and the HPLC method 
should be provided. If the HPLC method is the one included in the NOA 
it need only be referenced by number. 

e. The conclusion regarding the aquatic photolytic degradation of 
Fosphenytoin Sodium (page 17, last sentence in second paragraph) should 
be revised to indicate that photolysis is not a primary removal mechanism 
of Fosphenytoin from the environment. 

f. You have indicated that aerobic aquatic biodegradation of 
Hydroxyphenytoin is rapid and that it has been proven/demonstrated to 
completely degrade to CO, (pages 17 and 21) The data provided does not 
support these conclusions. The appropriate statements should be revised 
to state that the data indicates that this biodegradation will occur, but that 
it is not rapid. 

9. Please revise Section XI to state that based on the data you believe that there will 
be no impact on the environment (or similar wording). 

10. You state that no consultan~s were used (Section XII), but have used the services 
of at least . _ Please revise as 
needed. The Curricula vitae cited were not included in Appendix 26. 

Within 30 days of the date of this letter, you may request in writing an informal 
conference about FD.ti's refusal to file the application. To file this application over FDA's 
protest, you must avail yourself of tn1::; :nformal conference. 

Should questions arise regarding this application, please contact Mr. Robbin 
Nighswander, Project Manager, at (301) 594-2777. 

,; --.. // 

Sincereliyours, 1
, , 

/~---- . L ( . ,-;c-· ,./ .....___ 
' ~ ,,/ -------..._ 

( _...,.,-· 
Paul Leber, M.D. 
Director 
Division of Neuropharmacological 

Drug Products 
Office of Drug Evaluation I 
Center for Drug Evaluation and Research 



DEC 2 2 P9S 
REVIEW FOR HFD-120 

OFFICE OF NEW DRUG CHEMISTRY,~ .. 
·.·.;..;.· 

MICROBIOLOGY STAFF 
MICROBIOLOGIST'S REVIEW #1 OF NOA 

19 December' 1995 

~f:TllQAI 

I.lei; ~ > ,~,~ 

A. I. NOA 

SPONSOR 

20-450 

Parke-Davis Phannaceutical Rese.'.lrch 
Division of Warner Lambert 
2800 Plymouth Road 
P.O. Box 1047 
Ann Arbor, MI 48106-1047 

2. PRODUCT NAMES: Cerebyx~ (fosphenytoin sodium) 

3. DOSAGE FORM AND ROUTE OF ADMJNISIRATION: A sterile solution 
containing 75 mg/mL of 10 mL (in 10 mL vials) and 2 mL (in 3 mL vials}, for 
injection 

4. METIJODCS> OF STER!LIZATION: Aseptic filling of filtered solution 

5. PHARMACOLQGICAL CATEGQRY: Neuropharmaceutical for treatment of 
epilepsy 

6. DRUG PRIORITY CLASSIFICATION: IS 

B. I. DATE OF INITIAL SUBMISSION: 22 February 1995 (Subject of this review) 

2. DATE OF AMENDMENT: 27 October 1995 (Also the subject of this review) 

3. RELATED DOCUMENTS: DMF 
DMF 

4. ASSIGNED FOR REVIEW: 2 May 1995 (original) and 15 November 1995 
(amendment) 

C. REM~: The applicant provides a rather comprehensive sterility assurance 
document in the original submission. Originally, fill Jines 1, 4. ~ were described for 
this product's manufacture. The amendment (27 October .-~~- . ·s information, 
deleting fill line 9, and correcting minor details. 't•._\.. ;\~'\. 

'I ~- Ui.. !'Y • r. "· -::~ 
~· ,..--,s;e,.; , '- I .._ ',, 

( ~ 

•Ole!~ AiY4 • ! 
•. 
·f 

-



NDA 20-450 Microbiologist's Review #1 

D. CONCLUSIONS: ThC"application is not recommended for approval for reasons of 
sterility assuran;;c. Specific comments arc provided in section 

cc: 

in the "Microbiologist's Draft of Letter to the Applicant". Stability information was not 
part of the consultative review package but was shown in the NDA index, so the review 
chemist should assure conformance of the testing schedule with Center policy. 
Labelling was not provided, and rhis product is n<>t suitable for multiple dose use. 

HFD-850/Consult File 
HFD-120/CSO 
HFD-120/M. Heimann 
HFD-805/Consult File 
HFD-805/D. Hussong 

Drafted by: D. Hussong, 12/19/95 
RID initialed by: P. Cooney, 12/ 195 

Filename. c:ldlnda\20450.rvl 

Page 2 



REVIEW FOR HFD-120 
MAY I 5 1996 

OFFICE OF NEW DRUG CHEMISTRY 
~ · MICROBIOLOGY STAFF 

MICROBIOLOGIST'S REVIEW #3 OF NOA 

-

A. 1. NOA 20-450 

9May1996 
oCTr IRM -b:r 

MAY I \) 1'196 

SPONSOR Parke-Davis Pharmaceutical Research 
Division of Warner Lambert 
2800 Plymouth Road 
P.O. Box 1047 
Ann Arbor, MI 48106-1047 

2. PRODUCT NAMES: Cerebyx~ (fosphenytoin sodium) 

3. DOSAGE FORM AND ROUTE OF ADMINlSIRAlJQN: A sterile solution 
containing 75 mg/mL of 10 mL (in 10 mL vials) and 2 mL (in 3 mL vials), for 
injection 

4. METRODCSl OF SIERIUZATION: ~ptic filling of filtered solution 

5. PffARMACOLOGICAL CATEGORY: Neurophannaceutical for treatment of 
epilepsy 

6. DRUG PRIORITY CLASSIFICATION: lS 

B. 1. DATE OF INITIAL SUBMISSION: 22 February 1995 (subject of Microbiologist's 
Review #1, 19 December 1995) 

2. DATE OF AMENDMENTS: 27 October 1995 (also the subject of 
Microbiologist's Review #1, 19 December 1995); 14 March 1996 (subject of 
Microbiologist's Review #2, 9 April 1996); and 12 April 1996 (subject of this 
review) 

3. RELATED DOCUMEN'TS: DMF 
DMF 

4. ASSIGNED FOR REVIEW: 22 April 1996 

C. REMARK.S: The applicant provided a rather comprehensive sterility assurance 
document in the original submission, and addressed 5 deficiency items in the 14 March 
19% amendment. These were acceptable in Microbiologist's Review #2, but some .. 
typographical errors were detected. The applicant chose to correct these errors by 
resubmitting the infonnation from the 14 March 19% amendment. The typographical 



NOA 20-450 Microbiologist's Review #3 

errors were annotated allll corrected in this submission. No deficiencies were offered in 
Microbiologist's Review #2, and no further review is provided here. 

D. CONCLUSIONS: The application is recommended for approval for reasons of sterility 
assurance. 

cc: 
HFD-850/Consult File 
HFD-120/CSO 
HFD-120/M. Heimann 
HFD-805/Consult File 
HFD-805/D. Hussong 

Drafted by: D. Hussong, 05109196 
RID initialed by: P. Cooney, 05/ 196 

Fil•namo. c:ldlnda\20-4SO.rv3 

Page 2 
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_ ... -,., 
(." -"- DEPARTMENT OF HEALTH & HUMAN SERVICES 

··~::::z~ 
Public Health Service 

( 

NOA 20-460/5-008 

Roche Global Development 
Paid Alto 
Attn: Barbara S.T. 1eynolds, Ph.D. 
Regulatory Program Director 
3401 Hillview Avenue 
Palo Alto, CA 94304 

Dear Dr. Reynolds: 

Food and Drug Administration 
Rodwille MD 20857 

Please refer to your June 2, 1997, supplemental New Drug Application (NOA) 
submitted pursuant to section 505 (b) of the Federal Food, Drug, ;ind Cosmetic Act 
for Cytovene® (ganciclovir) 500mg capsules. 

We acknowledge receipt of your amendments dated: 

September 30, 1997 
October 16, 1997 

November 17, 1997 
November 20, 1997 

November 25, 1997 

This supplemental application provides for a 500mg strength of Cytovene 
(ganciclovir capsules). 

We have completed our review of this supplemental application, including the 
submitted draft labeling, and have concluded that adequate information has been 
presented to- demonstrate that the drug product is safe and effective for use as 
recommended in the November 25, 1997 draft labeling. Accordingly, the 
supplemental application is approved effective on the ddte of this letter. 

The final printed label (FPL) must be identical to the November 25, 1997 draft 
labeling. Marketing the product with FPL that is not identical to this draft labeling 

- ~ may render the product misbranded and an unapproved new drug. 

Please submit 20 copies of the FPL as soon as it is available, in no case more than 
30 days after it is printed. Please individually mount ten of the copies on heavy­
weight paper or similar material. . For administrative purposes, this submission 
should be designated "FINAL PRINTED LABELING for approved NOA 20-460/S-
008." Approval of this labeling is not required before it is used. 

Should additional information relating to the safety and effectiveness, of the drug 
become available, revision of that labeling may be required. 



( Please submit one market package of the drug when it is available. 

We remind you that you must comply with the requirements tor' an approved NOA 
set forth under 21 CFR 314.80 and 314.81. 

. .-
If you have any q•Jestions, please contact Terrie L. Crescenzi, R.Ph., Regulatory 
Management Officer, at (301) 827-2335. 

Sinct:orely yourn, 

,1 l /") c . --, 
/J.,.L.IM..-.--; j~.__,_:...., /057 
Debra Birn'krant, M. D. 
Acting Director 
Division of Antiviral Drug Products 
Office of Drug Evaluation IV 
Center for Drug Evaluation and Research 



( Concurrence: 
HF0530/ADepDir/Dempsey 'ft/; t~\ l~(q~ 
HF0-530/MTL/Behrman tJO ·~/11 /4'1 
HFD-530/MO/Martin ~ 11Qlt.q?' 
HFD-530/Chem TL/Millllf ~ 1zi11 /1 '7 
HFD-530/Chem/Lo ~ L 1 af"h1 
HF0-530/6k1pharmTL/Jenkin~ ~11J<n 
HFD-530/Biopharm/Sekar~t_.ij,(Jq't. 
HF0-530/SCSO/ADeCicco-.).9 i~·h ·'Vl 
HFD-530/CSO/Crescenzi t2 1~/1•197 

cc: 
HFD-530/0riginal NOA 20-460/S-008 
HFD-530/Division File 
HF-2/MedWatch (with draft/final labeling) 
HFD-2/Lumpkin 
HFD-80 
HFD-40 (with draft/final labeling) 
HFD-613 (with draft/final labeling) 
HFD-735 (with draft/final labeling) 
District Office 
HFD-222/New Drug Chemistry Division Director 
HFD-5'.".0/Behrman 
HFD-530/Martin 
HFD-530/Crescenzi 
HFD-530/Lo 
HFD-530/Sekar 

Approval Date: 

Approval (AP! 

. .-

• 



( DEBARMENT CERTIFICATION 

.-
Syatn (USA) Inc. hereby <ertif'"ia that it did not and will not UK in any capacity the services of 

any penon debarred under 21 U.S.C. 306(a) and (h), in conner.lion with this appli<alion. 

( 



( 

( 

PA TENI~FORMATION FOR SUPPLEMENT _IQ ND'.\ NO. 20-460 

1) Active lngredient(s): ganciclovir . .-. . 

2) Strength( s): 500 mg capsules 

3) Trade Name CYTOVENE 

4) Dosage Form and Route 
of Administration: capsule; oral 

5) Applicant (Firm) Name: Syntex (U.S.A.) Inc 

6) NDA Supplement Number: S-008 

7) First Approval Date of original NOA: 1?122194 

First Approval Date of 
Supplemental NOA: Not yet approved• 

8) Exclusivity: Not applicable 

9) Patent Information: See Attachment 

CONFIDENTIAL INFORMATION 
.. 

"Since the New I lrug Application Supplement has not yet been approved. this 
submission is considered as constituting trade secrets or commercial or financial 
informatrun which is privileged or confidential with111 the meaning of the Freedom 
of Information Act (5 U.S.C. 552). It is requested that this submission not be 
published until the New Drug Application Supplement has been approved. 

Rev 12/97 
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ATTACHMENT 

First U.S. Patent Number: 4,355,032 

Expiration Date: June 23, 2003 

Type of Patent-Indicate all that apply: 

1. 
2. 
3. 

Drug Substance (Active Ingredient) 
Drug Product (Composition/Formulation) 
Method of Use 

.A._Y 
X_Y 
X_Y 

. .-

N 
N 
N 

If patent claims method(s) of use, please specify approved uses OF uses for -
which approval is being sought ma< ;" covered by patent: ~ent of 
cytomegatovirus . 

Name of Patent Owner: Syntax (U.S.A.) Inc. 

U.S. Agent (if patent owner or applicant does not reside or !lave place of 
business in the U.S.): 

The following declaration &tatement ia required if the above li&tad patent 
has Composition/Formulation or Method of Use claim&. 

The undersigned declares that the above stated United States 1-'atent Number 
4,355,032 covers the composition, formulation and/or method ot use of 
gancic:;lovu This product il'i: 

__ X_currently approved under the Federal rood, I >rug, and Cosmetic Act.) 

OR 

X ~ the sub1ect of this apphcat1 on for which approval is being sought ) 



( 

( 

------ ~ .... _,~~-·'••-· 

Seeond U.S. Patent Number: 4,423,050 

Expiration Date: May 21, 2001 

Type of Patent-Indicate all that apply: . .-
1. 
2. 
3. 

Drug Substance (Active Ingredient) 
Drug Product (Composition/Formulahon) 
Method of Use 

y 
_Y 
x y 

N 
N 
N 

If patent claims method(s) of use, please specify approved uses or uses for 
which approval is being sought that is co"ered by patent: ~nt of 
cytomegalovirus . 

Name of Pat8nt Owner: Syntex !U.S.A.) Inc. 

U.S. Agent (if patent owner or applicant does not reside or have place of 
business in the U.S.): 

The following declaration stat8ment is required if the above listed patent 
has Composition/Formulation or Method of Use claims. 

The undersigned declares that the above stated Umted States Patent Number 
4,423,050 co.,,ers the composit:on, formulalion and/or method ot use of 
ganc1clgvjr. This product is: 

X _ currently approvt.'<1 under the Federal rood, Druy, am! Cosmetic Act.) 

OR 

_X __ the subject of this application for wt.1ch approval rs being sought) 

.. 

-.!.IVUU 



. ·~. .. . . .~ .. ---------

( 

( 

Third U.S. Patent Number: 4,507,305 

&piration Data: May 21, 2001 

Type of Patent-Indicate all that apply: 

1. 
2. 
3. 

Drug Substance (Active Ingredient) 
Drug Produd (Composition/Formulation) 
Method of Use 

_Y 
_Y 
x_ v 

. .-
N 
N 
N 

If patent claims method(s) of use, please specify approved uses or uses for 
which approval is being sought that are covered by patent: treatment of 
cytomeaalovims . 

Name of Patent Owner: Syntex (U.S.A.! Inc. 

U.S. Agent (if ploltent owner or applicant does not reside or have place of 
business in the U.S.): 

The following declaration stlltament is required if the above li&tad patent 
has Composition/Formulation or Method of Use claims. 

The undersigned declares that the above stated United States Patent Number 
4,507,305 covers the composition. formulation and/or method of use of 
qanciclovir This product is: 

_X ___ currently approved under the Federal Food, I >rug, and Cosmetic Act.) 

OR 

_X_the subject of this application for which approval is being sought.) 

.. 



( 

( 

.. , .. ,.;, ....... _. •·'·' 

Fourth U.S. Patent Number: 4,642,346 

Expiration Date: June 24, 2005 

Type of Patent-Indicate all that apply: 

1. 
2. 
3. 

Drug Substance {Active Ingredient) 
Drug Product (Composition/Formulat1on) 
Method of Use 

X __ Y 
y 
y 

. .-
N 
N 
N 

If patent claims method(s) of use, please specify approved uses or uses for 
which approval is being sought that are covered by patent 

Name of Patent Owner: Svntex (U.S.A.) Inc. 

U.S. Agent (if patent owner or applicant does not reside or have place of 
business in the U.S.): 

The following dKlaration statement is required if the above listed patent 
has CompositionlFormulation or Method of Use claims. 

The undersigned declares that the above stated United States Patent Number 
covers the composition, iormulation and/or method of use of __ _ 

This product is· 

currently appwved under the Federal Food. DrL•q, and Cosmetic Act.) 

OR 

the subject of ttus applicallOn for which approval is heing sought ) 

---·------

!J ~--~-c-·-· 
S1gned:~O~(f {, ~ O · - · \ 

Date. D .. " Q.,,.,.:kt..._ 1 1
1 

J 99 ·) 
Dtle: Ct11cf Patent C:ounsel, Hoffmann-La Hor.he Im; 

.. 

Telephone Number (973) 235 3656 

Acopy of the abov., information sho~ld be submitted with the NOA 1-;; patents 
issued after the NOA is filed or approved, the appllc:.ir.i is required to submit that 
information within 30 days of the date of issuanc:f! 0~ the patent 

-c.,, ........... 
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Trade Name 
Applicant Nam 
Approval Date 

PART I ISM 

I. An cxclusivil 
Complete PAR1 
following quesli 

a) Is it an or 

b) lsitanefl 

If yes, wha 

c) Did it req1 
to safety? 

If your answer ii 
exclusivity, EXP 
arguments made 

If it is a supplem 
change or claim 



( d) Did the applicant request exclusivity? 

YES/_/ NO/_A_j 

If the answer to (cl) is "yes", how many years of exclusivity did the applicant r~quest? 

.-
IF YOU HA VE ANSWERED 'NO' TO ALL OF THE ABOVE QUESTIONS, GO DIRECTLY TO THE 
SIGNATURE BLOCKS ON PAGE 8. 

2. Has a product with the same active ingrcdient(s), dosage fonn, strength, route of administration, and 
dosing schedule, previously been approved by FDA for the same use? 

YES/_/ NO!_/ 

If yes, NOA#---- Drug Name-----------

IF THE ANSWER TO QUESTION 2 IS 'YES", GO DIRECTLY TO THE SIGNATURE RLOCl<S ON PAGE 
8. 

3. Is this drug product or indication a DESI upgrade? 

YES/_/ NO !_I 

IF THE ANSWER TO QUESTION 3 IS "YES", GO DIRECTLY TO THE SIGNATURE BLOCKS ON PAGE 
8 (even if a study was required for the upgrade). 

PART II FIVE-YEAR EXCLUSIVITY FOR NEW CHEMICAL ENTITIES 

(Answer either #I or #2 as appropriate) 

I. Single active ingredient product. 

Has FDA previously approved under section 505 of the Act any drug product containing the same active 
moiety as the drug under consideration? Answer "yes" if the active moiety (including other esterified forms, 
salts, complexes, chelates or clathrates) has been previously approved. but this panicular form of the active 
moiety. e.g., this particular ester or salt (including salts with hydrogen or coordination bonding) or other non­
covalent derivative (such as a complex, chelate. or clathrate) has not been approved. Answer "not-if the 
mmpound requires metabolic conversion (other than deesterifkation of an esterified form of the drug) to 
produce an alreadv approved active moiety. 

YES/_/ NO/_/ 

-2-



( If "yes", identify the approved drug product(s) containing the active moiety, and, if known, the NDA #(s). 

NOA# ________ _ 

NOA# ________ _ 

NOA# ________ _ . .-

2. Combination product. 

If the product contains more than one active moiety (as defined in Part II, #I), has FDA previously approved 
an application under section 505 containing i!!!)'. one of the active moieties in the drug product? If, for 
example, the combination contains one-never-before-approved active moiety and one previously approved 
active moiety, answer "yes". (An active moiety that is marketed under an OTC monograph, but that was never 
approved under an NOA, is considered not previously approved). 

YES/_/ NOi_! 

If "yes", identify the approved drug product(s) conta;:iing the active moiety, and, if known, the NDA #(s). 

NDA # ---------

NOA# ________ _ 

( NDA # ________ _ 

IF THE ANSWER TO QUESTION I OR 2 UNDER PART II IS "NO", GO DIRECTLY TO THE 
SIGNATURE BLOCKS ON PAGE 8. IF "YES", GO TO PART Ill. 

PART Ill THREE-YEAR EXCLUSIVllY FOR NDA'S AND SUPPLEMENTS 

To qualify for three years of exclusivity. an application or supplement must contain "reports of new clinical 
investigations (other than bioavailability studies) essential to the approval of the application and conducted or 
sponsored bv the applicmt". This section should be completed only if the answer to PART II, Question I or 2 
\vas "vcs". • 

. 'l · 



( 

( 

I. Docs the application contain repons of clinical investigations? (The Agency interprets "clinical 
investigations" to mean investigations conducted on humans other than bioavailability studies). If the 
application contains clinical investigations only by vinue of a right of reference to clinical investigations in 
another application, answer "yes", then skip to question 3(a). If the answer to 3(a) is "yes" for any 
investigation referred to in another application, do not complete remainder of summary for that investigation . 

. -
YES/_/ NO/_/ 

IF "NO". GO DIRECTLY TO THE SIGNATURE BLOCKS ON PAGE 8. 

2. A clinical investigation is "essential to the approval" if the Agency could not have approved the application 
or supplement without relying in that investigation. Thus, the investigation is not essential to the 2pproval if 
l) no clinical investigation is necessary to suppon the supplement or application in light of previously 
approved applications (i.e., information other than clinical trials, such as bioavailability data, would be 
sufficient to provide a basis for approval as an ANDA or 505(b)(2) application because of what is-already 
known about a previously approved product), or?.) there are published repons of studies (other than those 
conducted or sponsored by the applicant) or other publicly ava;iable data that independently would have been 
sufficient to suppon approval of the application. without refe...,nce to the clinical investigation submitted in 
the application. ' 

(a) In light of previously approved applications, is a clinical investigation ( either conducted by the 
applicant or available from some other source, including the published literature) necessary to suppon 
approval of the application or supplement? 

YES/_/ NO/_/ 

If "no", state the basis for your conclusion that a clinical trial is not necessary for approval AND GO 
DIRECTLY TO SIGNATURE BLOCK ON PAGE 8: 

(b) Did the applicant submit a list of published studies relevant to the safety and effectiveness of this 
drug product and a statement that the publiclv available data would not independently suppon 
approval of the application? • 

YES/ I NO/_ 

··l-



( (I) If the answer to 2(b) is "yes", do you personally know of any reason to disagree with the 
~pplicant's conclusion? 

YES/_/ NO/_J 

If yes, explain:--------------------------~--=---

(2) If the answer to 2(b) is 'no", are you aware of published studies not conducted or 
sponsored by the applicant or other publicly available date that could independently 
demonstrate the safety and effectiveness of this drug product? 

YES/_/ NOLJ 

If yes, explain: 

(c) If the answers to (b)(l) and (b)(2) were both "no", identify the clinical investigations' submitted in the 
application that are essential to the approval: 

Studies comparing two productS with the same ingreditnt(s) are considered to be bioavailability studirs for the 
purpose of this section. 

3. Ir. addition to teing essential, investigations must be "new" to support exclusivity. The agepcy interprets 
"new clin;cal investigati<m" to mean an investigation that I) has not been relied on by the agency to 
demonstrate the effectiveness of a previously approved drug for any indication and 2) does not duplicate the 
results of another investigation that was relied on by the agency to demonstrate the effectiveness of a 
previously approved drug product, i.e., does not redemonstrate something the agency considers to have been 
demon>trated in an already approved application. 

• 

-5-



( a) For each investigation identified as 'essential to the approval', has the inve~tigation been relied on by the 
agency to demonstrate the effectiveness of a previously approved drug product? (I(, the investigation was relied 
on only to support the oafety of a previously approved drug, answer "no"). 

Investigation #I YES !_I NO/_/ .-
Investigation #2 YES!_! NO!_! 

If you have answered "yes" for one or mor.o investigations, identify each such investigation and the NOA in 
which each was relied upon: 

b) For each investigation identified as "essential to the approval", does the investigation duplicate the results 
of another investigation that was relied on by the agency to support the effectiveness of a previously approved 
drug product? ' 

Investigation #I YES/_/ NO/_/ 

Investigation #2 YES/_/ NO/ _ _) 

If you have answered "yes" for on< or more investigations, identify the NOA in which a similar investigation 
was relied on: 

c) If the answers to 3(a) and 3(b) are "no", identify each "new" investigation in the application or supplement 
that is e'5ential to the approval (i.e., the investigations listed in #2(r), less any that are not "new"): 

·h· 



( 4. To be eligible for exclusivity, a new investigation that is essential to approval must also have been 
conducted or sponsored by the applicant. An investigation was "conducted or sponsored hy" the applicant if, 
before or during the conduct of the investigation, I) the applicant was the sponsor .of the IND named in t"e 
form FDA 1571 filed with Agency, or 2) the applicant (or its predecessol' in interest) provided substantial 
support for the study. Ordinarily, substantial support will mean providing 50 percent or more of the cost of 
the study. 

a) For each investigation identified in response to question 3{c): if the investig:..tion was carried out under 
an IND. was the applicant identified on FDA 1571 as the sponsor? 

Investigation #I 

IND# __ _ YES/_/ NO/_/ Explain: -----

Investigation #2 

IND# __ _ YES/ _j NO/_/ Explain:-----

b) r or each investigation not carried out under an IND or for which the applicant was not identified as the 
sp•Jnsor, did the applicant certify that it or the applicant's predecessor in interest provided substantial support 
for the study? 

Investigation #I 

YES/_/ Explain __ _ NO I _ _/ Explain ____ _ 

Investigation #2 

YES/_/ Explain __ NO/_/ Explain ___ _ • 

·I· 



( (c) Not withstanding an answer of "yes" to (a) or (b), are there other reasons to believe that the applicant 
should not be credited with having "conducted or sponsored" the study? (Purchased studies may not be used 
as the basis for exclusivity. However, if all nghts to the drug are purchased (not jus~ studies on the drug), the 
applicant may be considered to have sponsored or conducted the studies sponsored or conducted by its 
predecessor in interest) 

If yes, explain: 

,,,,,.,, __ / 
Signature of 
Project Manager 

Signature of 

YF.S /_/ NO/_! 

'• 

Acting Division Director 

cc: Orig NDA Div File HFD-85 

Date 

Date 

-8-
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PEDIATRIC PAGE 
(Complete for all original applications and all efficacy supplements) 

NDA/PLA/PMA # 20-460 Supplement # ___ o=o=a __ Circle one: SE 1 SE2 SE3 SE4 SE5 SE6 

HF0-530 Trade and generic names/dosage form: Cytovene lgancicfovir capsules! Artion: AP AC: NA 

Applicant Syntex !U.S.A.!. Inc. Therapeutic Class---------------

fndication(s) previously approved CMV disease prevention in solid organ transplant recjol'entj-and 
immunosuppressed patients. and treat1:ruinLQ.f CMV disease in organ transplant recipients end 
immunosuppressed patients. 
Pediatric information in labeling of approved indication(s) is adequate _K_ inadequate __ 

Indication in this application Proyides for a 500mg strength of Cytoyene !ganciclovir capsules) (For 
supplements, answer the following questions in relation to the proposed indication.) 

1. PEDIATRIC LABELING IS ADEQUATE FOR A!J. PEDIATRIC AGE GROUPS. Appropriate 
informarion has been submitted in this or previous applications and has been adequately 
summarized in the labeling to permit satisfactory labeling for all pediatric ag11 groups. Further 
information is not required. 

-1L 2. PEDIATRIC LABELING IS ADEQUATE FOR CERTAIN AGE GROUPS. Appropriate information 
has been submitted in this or previous applications and has been adequately summarized in the 
labeling to permit satisfactory labeling for certain pediatric age groups (e.g., ihfants, children, 
and adolescents but not neonates). Further information is not required. 

3. PEDIATRIC STUDIES ARE NEEDED. There is potential for llSe in children, and further 
information is required to permit adequate labeling for this use. 

a. A new dosing formulation is needed, and applicant has agreed to provide the 
appropriate formulation. 

b. A new dosing formulation is needed, however the sponsor is ~ not willing to 
provide it or is in negotiations with FDA. 

c. · The applicant has committed to doing such studies as will be required. 
(11 Studies are ongoing, 
12) Protocols were submitted and approved. 
(31 Protocols were submitted and are under review. 
(41 If no protocol has been submitted, attach memo describing status of discussions. 

d. If the sponsor is not willing to do pediatric studies, attach copies of FDA's written 
request that such studies be done and of the sponsor's written response to that reguest. 

4. PEDIATRIC STUDIES ARE NOT NEEDED. The drug/biologic product has little potential for use 
in pediatric patients. Attach memo explaining why pediatric studies are not needed. 

5. If none of the above apply, attach an explanation, as necessary. 

ATTACH AN EXPLANATION FOR ANY OF THE FOREGOING ITEMS, AS NECESSARY. 

/ l 1)>c Cft-
Signatur~ Jf Preparer and Title Date 

cc: Orig NDA/PLA/PMA II 20·460/S-008 
Div File 
NDA/PlA Actron Package 
HFD·0061 SOlmstead fplus. for COERICBER APs and AEs, copy of action letter and labelrngl 



( >NDA~~ 1. ORGANIZATION 
HFD-530 20-460 

SUPPLEMENTAL NOA 
CHEMIST'S REVIEW 

3. NAME AND ADDRESS OF APPLICANT (City and State) 4.AF!llUMBER 
Syntex (U.S.A.) Inc. -
3401 Hillview Avenue, M/SSl-200 5. SUPPLEMENT/SI 
Palo Alto, CA 94304 N'UMBERIS\ DATEISl 

SE2-008 6121'¥7 
6. NAME OF DRUG 7. NONPROPRIETARY NAME 

CYTOVENER- Ganciclovir 

8. SUPPLEMENT(S) PROVIDES FOR: 9. AMENDMENTS AND OTHER 
A 500 mg strength of CYTOVENE (ganciclovir capsules) (Reports, tic) DATES 

10/161'¥7, 111201'¥7, 11/25/97 
10. PHARMACOLOGICAL CATEGORY 11. HOW DISPENSED 12. RELATED IND/NDA/DMF(S) 

Antiviral NOA 20-460 Original 
JXI Rx I I OTC -

13. DOSAGE FORM (S) 14. POTENCY(IES) 
Ca~ules 500 m.,. 

15. CHEMICAL NAME AND STRUCTURE 16. RECORDS AND REPORTS 
9-([2-hydroxy-1-(hydroxymethyl)ethoxy)methyl)guanine Current 

I I Yes I I No 
Reviewed 

( 
I I Yes I I Nv 

17. COMMENTS 

NOA 20-460/SE2-008 provides for a 500 mg strength of CYTOVENE (ganciclovir capsules). The 500 mg capsules 
is identical in composition to the marketed 250 mg capsules, except for capsule shell size, color, and final 

fill weight, and is a direct scale-up of the 250 mg capsules. 

This submission contains the following information: 
1. CMC information for the 500 mg capsules 
2. Bioequivalence studies to compare the bioavailability of the 250 mg and 500 mg capsules. 
3. Labeling (package insert, anr1 container and carton labels) 

• 
18. CONCLUSIONS AND RECOMMENDATIONS 

The chemistry section of this supplement is approved. 

19. REVIEWER 
NAME ISIGNATU~ 

f C' 

I DATE COMPLETED 
Ko-Yu Lo, Ph.D. I <>-~-- 12/5/97 

20. CONCURRENCE: HFD-530/SMiller I 
DISfRIBUTION l X l Orim•1al Jacket IX I Division File X IKLo 

-1 X l TCres.-enzi -IX 1-IMartin ·I 
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CLINICAL PHARMACOLOGY/BIOPHARMACEUTICS REVIEW 

NDA: 20460 (008) 
DRUG: Cytovene" (ganciclovir) 
APPLICANT: Syntex Research 
TYPE: Supplement 
VOLUME(S): l, 8 - 13 

TABLE OF CONTENTS 
SYNOPSIS 
STUDY NUMBER GANS 2638 
STUDY NUMBER GANS 2686 

REVIEWER: Vanitlia J. Sekar, Ph.D. 
FORMULATION: 500 mg capsules 
SUBMISSION DATE: June 5, im . . 
LOGGED IN: June 16, 1997" 
FINAL REVIEW: December 5, 1997 

DISSOLUTION METHOD AND SPECIFICATION FOR 500 MG GANCICLOVIR 

APPENDIX 1: INDIVIDUAL DATA FROM STUDY GANS 2636 
APPENDIX 2: INDIVIDUAL DATA FROM STUDY GANS 2686 
APPENDIX 3: PROPOSED LABELING REVISIONS AND DRAFI' PACKAGE INSERT 

SYNOPSIS: 

Background: Ganciclovir is a synthetic nucleoside analog that inhibits replication of human 
herpes viruses. Intravenous ganciclovir is approved for the treatment of CMV retinitis in 
AIDS patic-nts and for the prevention of CMV disease in transplant patients. The oral 
formulation is indicated as an alternative to the intravenous formulation for maintenance 
therapy of CMV retinitis in immunocompromised patients, including patients with AIDS, in 
whom retinitis is stable following appropriate induction therapy and for whom the risk of a 
more rapid progression is balanced by the benefit associated with avoiding daily infusions. 
The maintenaDce dose for oral ganciclovir is 1000 mg t.i.d. with food. A.lternativ~ly, a 
regimen of 500 mg q3h 6 times a day with food, while awake, may be used. 

' - -. 

I 

The absolute bioavailability of ganciclovir after oral administration is low ( -53 to 9%). 
Plasma protein binding for ganciclovir is low (1to2%). Approximately 903 of an orally 
administered dose of ganciclovir is excreted unchanged in urine and feces within 5 days of 
administration. When administered orally, ganciclovir exhibits linear pharmacokineti~ up to a 
total daily dose of 4glday. Renal excretion of unchanged drug by glomen:lar filtration and 
active t'1bular secretion is the major route of elimination of gancidovir. The average half life 
following intravenr>us and oral ganciclovir is approximately 3.5 and 5 hours, respectively. 

Summary: This document contains reviews of two bioe4uivalence studies suhmitted as a 
supplement to NDA 20460. The cu"rrent formulation for oral ganciclovir, which has been 
arproved by the U.S. Food and Drug Admini~tration, is a 250 mg hard gelatin capsutz. In 
order to increase the convenience of dosing with oral ganciclovir, a 500 mg capsule 
formulation has been developed. Both formulations comain tl1c same ingredients in the same 
proportions and use the same type of hard gelatin capsule. The only differences between the 

< wpliks\nda"s\20-ltiO.OOR Drati X/5197. 9122197. 101719' 11/13/97. l l/21/97. 12/5197 
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fonnulations are the fill weights, capsule sizes, and capsule colors. 

c .. .....,1oaotG1 cichvtr508-C.nmlM 

lftsndienl WL Per copoule ("'I) 'lo w/w -0-iclovir 500 Aclive lncredienl 

l'oYidone - - -
Croteannellooe sodium NF -

MacMlium Sleonte -
Purifaed wuer 

. 

Toal nu weilfil (lboorelicall . --
Study GANS2638 was a pivotal study conducted to determine the bioequivalence under steady 
state conditions of the 500 mg capsule formulation (at a dose of 1000 mg q8h) of ganeiclovir to 
the 250 mg capsule formulation (at a dose of 1000 mg q8h). This was a single center, open 
label, randomized, two way crossover study in 14 RN-positive male subjects. Assessment of 
bioequivalence was done using 90% confidence limits for the pbarmacokinetic parameters 
AUCo-1 and C_.. AUC.... and c_ passed the criteria for bioequivalence. The statistical 
analysis indicated that the T.,.. for the reference (250 mg capsule) was significantly longer than 
for the test (500 mg capsule). 

Gm<ic:low c--•"' ...._ ... - Coalldence lnternls ,..,..._GAN26381 

C"""""'1 ....._,., Ralio(BIA) Lower Limi1 Upper Llmi1 

lnAUC.. 98.2'1 

1ne_ 102.1 ll 

Study GANS2686 was initiated as a result of the discovery of :i new crystal fonn~f _ 
ganciclovir in both the 250 mg and 500 mg capsules. The discovery was made after the 
approvai of the 250 mg capsule NOA. Some r.apsule lots for which the hydrated Phase U 
crystal form of ganciclovir converts to the Phase rn crystal form over time show a decrease in 
dissolution rale under ambient storage conditions. The trend of dissolution slowing under 
ambient storage co:1ditions has not been observed for lots without the Phase III crysta~ form. 
The 'cudy was con.!•!cted to determine the bioequivalence of four treatments (A, B, C and D) 
of •.nal ganciclovir having different dissolution characteristics, storage conditions and crystal 
form compositions. Treatment A was the reference and B. C and D were the test treatments. 
·,·he scudy was performed under steady state conditions, at a dose of 1000 mg q8h. This was a 
single center. open label, randomized, four way crossover study in 24 HIV-positive subjects. 
A~scssrnent of bioequivalence was done using 903 confidence limits for the pharmacokinetic 
parameters, AUCo.8, and Cm,.. The 903 confidence intervals showed that AU~8 and C.,.. 
passed the criteria for bioequivalence for treatments Band C. For treatment,D, AU<:;,.8 passed 

C\\\pfileslnda's\20460.008 Draft 815197, 9122197. 10/7/97. 11113/97, 11/21/97. 12/5/97 
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the criteria for bioequivalence, but c_ did not. The statistical analysis .indicated that the Tm,. 
for the test treatment (D) was significantly longer than for the reference (A). 

GA.NS 2686 StudY Treatments. StonM Ccia.Udom. ,,,. Vin Dilsoh•ioa aud c--1 Com-"''-· . .-
T....,.... I Dosage SIDrl&C <Aodilioa< M .... :1:so Pol)'lllOfph composi<ioa ( " 

sm:ngdl (" Dillolved ... , mia) PblleCry ..... ) -
°C/HH Mondu w- 0.1 N HCL I n m 

A {hfeRPCC) "° ... 2'/Ambieo< 18 102:1: I. 16 102:i:G.937 '2 48 0 

B (fnc) »l llll 2'18! 9 13.6:1:4.62 911.4± 1.08 0 24 76 

C(fca) »'.I "'I J0/60 8.5 62.0:1:4.70 88.7:1:3.08 0 Trace 100 

D(fea) »'.I "'I W7S 8.S 39.8:1:11.2 2'.0±3.10 Tro<e T.- 100 

Cnmmrison of B vs A 

Coruputed Parameler Ralio (BIA) Lower Limit Upper Limit. 

' -- . -lnAUC.. 94.2" -·--1 1ne_ 89.S" . -- " 

Co ... niirison of C vs A 

. Compuled Paramc1er Ratio (CIA) Lower Limit Upper Limit 

lnAUCw 96.0" 

1ne_ 90.6" ... 
Comoarison of D vs A 

Computed Panmc1cr Ratio (CIA) Lower Limi1 Uwcr Lim.it 

' 
l~UCo.1 86.4" -
1ne_ 78.5" " ' 

• 
Dissolution Method and Specification for Ganciclovir 500 mg Capsules: The recommended 
dissolution method for the ganciclovir 500 mg capsules utilizes 

. 
This method is the same as that for the approved 250 mg capsule. Th~ 

proposed specification for ganciclovir 500 mg is Q= dissolved in 45 minutes. The 
specification proposed is than the current specification for the 250 mg capsule of 
Q = diss(>lved in 45 minutes. 

The applicant has based this specification (Q = in 45 minutes) primarily on results 
from bioequivalence srudy GANS 2686 which showed that 500 mg capsules with dissolution 
rate 01 n 45 minutes were bioequivalent to the currently marketed 250 mg capsules. 
However. review of the dissolution data for the lots used in the bioavailability studies and for 

C:\wptilcs\nda's\20460.00& Dratt 8/5/97. 9/22197, 10/7197. 1111 >197. 11121/97, 1215/97 
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the stability lots suggest that Q = in 45 minutes would be appropriate. 

Conclusions: For the pivotal biocquivalence study, GANS2638, the test treaunent (500 mg) 
passed the criteria for bioequivalence. For GANS2686, test treatments B and C p~setI the 
criteria for bioequivalence, however, treatment D did not. (For treatment D, AU~ passed the 
criteria for bioequivalence, but C.,.. did not). Treatment D also exhibited the slowest 
dissolution characteristics. Tiie storage conditions (elevated temperature and high relative 
humidity) and the predominance of Phase III crystals for Treatment D may be a reason for the 
poor dissolution characteristics for this treatment. The test product in the pivotal study GANS 
2638 was from the same batch as the test product for Treatment D in GAN2686. In the pivotal 
study GANS 2638, the capsules were stored at 25"C and ambient RH (as opposed to study 
GANS 2686 where the storage conditions were 4<J'C and 75% RH). In the pivotal study 
GANS 2638, both C.... and AU~ for the test product met the biocquivaleoce criteria. -The 
results from this study suggest that tlJc 500 mg ganciclovir capsules should not be stored at 
conditions greater than that of ambient temperature and relative humidity (this conclusion was 
also made by the chemistry reviewer). 

Labeling: Tiie proposed labeling revisions are acceptable. 

Note: An Intra-division CPB briefing was held on October 31, 1997. 

Attendees: Dr. John Lazor, Dr. Janice Jenkins, Dr. Dennis Bashaw, Dr. Frank Pelsor, Dr. 
Furuni Ajayi, Ms. Terrie Cresem:i 

Based on the discussions at the briefing, the following comments were addressed to the 
applicant. 

COMMENTS TO APPLICANT: 

l. Based on the dissolution data (release data) for the 500 mg capsule lots used in the two 
bioavailability studies (GANS 2638 and GANS 2686) and the data for the stability lots (12514-
1, 12516-1. 1195001, 1195051, 1195091). we feel that a dissolution specification of Q ~ · 

~ 

in 45 minmes would be appropriate for the 500 mg ganciclovir capsules. (This specification is 
also the current interim dissolution specification for the 250 mil ganciclovir capsules). 

2. The dis"ilut1on data for the 3 regislration batches (1500571. 1500581. 1500591) stored at 
ambient conditions with and without desiccant suggest that the presence of desiccant in the 
container prevems slowing of the dissolution profile (which is observed under conditions where 
·.10 desiccant is present). We feel that the dissolution data for batches stored with desiccant 
meet the requirements ofQ= in 45 minutes (even after storage for 12 months). 

3. Treatments C and D (from Study GANS 2686) have ~imilar polymorphic c~mposition 
(predominantly Phase Ill crystals). Therefore. the presence of Phase Ill crystals does not 

-· 
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explain the slowing of di5solution for treatment D. We feel that the slowing of di.~solution may 
be associated with the hard gelatin shell of the capsules, and we would Iir.e you to study the 
dissolution profiles for the four study treatments from Study GANS 2686, in particular 
treatment D with and without enzymes (two-tier dissolution testing). Since your lnitifll test 
medium is watr.r, we would like for you to perform the two-tier dissolution test in water. 
Also, we would like you to perform the two-tier dissoluiion test using llllOther mediwn such as 
O. IN HCl/pepsin or pH 6.8 buffer/pancreatin. 

Note: A teleconference was held with applicant on November 20, 1997 to discuss the above 
issues (as weli as other issues related to CMC). There was agreement between the applicant 
and the agency regarding setting the dissolution ~pecification for the 500 mg ganciclovir 
capsules at Q= dissolved in 45 minutes. Following the teleconference, the applicant 
submitted dissolution data for capsules from treatments C and D (from Study GANS 2686) 
using two-tier dissolution testing with O. IN HCl/pepsin as the medium. ThCse data (attached as 
Appendix 4) were generated to investigate how much of the dissolution is due to 
capsule fill versus capsule shell effects. These data suggest that for treatment C,, the 
dissolution is faster in 0. lN HCl/pepsin compared to water or 0. lN HCL alone suggesting that 
in this case the dissolution slowing was primarily due to the capsule shell effects. For treatment 
C, the proposed dissolution specification of Q '= in 45 minutes is met when dissolution is 
performed in simulated gastric fluid medium. However, for treatment D, the dissolution rate 
in simulated gastric fluid is moderately faster than in 0. lN HCL, but about the same as it is in 
water. For treatment D, the proposed dissolution specification of Q = in 45 minutes is not 
met even when dissolution is performed in simulated gastric fluid medium. This suggests that 
the dissolution slowing in this case may be attributable to capsule fill effects. 

Recommendation: The applicant has adequately addressed the requirements of the Division of 
Pharmaceutical Evaluation III for approval of the 500 mg ganciclovir capsules as an additional 
dosage form. _ • 

• • 

APPEARS THIS WAY 
ON ORIGINAL 

APPEARS THIS WAY 
ON OP fr I 'J ~ r. 

C:\wptiles\nda ,120460.008 Dral\ 8/5/97, 9122197. 1017N7. I l/13N7. 1112!/97, 12/S/97 
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Vanitha J. Sckar, Ph.D. 
Reviewer, Antiviral D1ugs Section, DPE ID 
Office of Clinical Pharmacology and Biopharmaceutics 

L~. fi:.--1171 Sl-..J;,..,. 1y10/'l7 Concurrence: a;hl~ B~e~.'Ph.if.' . -.-- ---
Team Leader, Antiviral Drugs Section, DPE ID 
Office of Clinical Pharmacology and Biopharmaceutics 

cc: HFD-530 
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/TL Biopharrn/J .Jenkins 
/Viswanathan 
/DPEIII 
(Attn: Barbara Murphy) 
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( NDA20-460/SE2-008 

AppNcant: 

Drug: 

Route: 

Douga form: 

Purpose: 

Date submitted: 
Dete reoelvlld: 
Date aaalgned: 
MOR compl~ted: 

Medical Officer Review of Supplemental NOA 

Syntex lUSA) Inc 
3401 Hillview Ave 
P~lo Alto, CA 94304-1397 

Chemical: 
Generic: 
Trade: 

Oral 

9-11,3-dihydroxy-2-propoxymethyl) guanine 
ganciclovir 
Cytovene• 

500 mg capsule 

To support approval of a naw dosage strength 

2 J\ln 97 
5 Jun 97 
6 Jun 97 
18 Nov 97 

. .-

SW-t Contents: The supplement contains: (a) proposed labelling changes; (b) chemistry section; 
and lcl PK section. The PK section includes 2 PK studies: (I) GANS 1.636- A phase I study to evaluate 
the bioequivaience of two formulations of oral ganciclovir (500 mg capsule and 250 mg capsule) in HIV 
positive subjects, and Iii) GANS 26116 - A phase I bioequivalence study of oral ganciclovir capsules in 

( HIV- and CMV-seropositive subjects. 

Related INDs. NDAs: 

Resuma The supplement contains 2 PK studies intended to support approval of a new dosage strength 
of ganciclovir. 

Other Reviews 

Chemistry: Please see Or. Ko-Yu Lo's review 

Pharmacokinetics: Please see Dr. Vanitha Sekar's review. 

Proposed Labelling Changes 

Clinical Studies: 

A. GANS2636: A phase I study to evaluate the bioequivalence of two formulations of oral ganciclovir 
1500 mg capsule and 250 mg capsule) in HIV positive subjects. 

A. Objective: To determine the bioequivalence under steady-state conditions of the 500 mg capsule 
formulation compared with the 250 mg cai;sule l<>rmulation at a dose of 1000 mg OBH following a 
meal or snack. os assessed by the AUCo., and observed Cm,. in HIV+ subjects. 



( B. Study Design: Single center. open label, randomized two-way crossover study of 15-21 days 
duration. Subjects were randomized to either th& 250 mg or 500 mg capsule regimen, followed the 
next week by the other regime". On Days 1-4 and 8-11, subjects received 9cv, 1000 mg 08H. A 
washout pt.riod (Days 5-71 separated the two regimens. 

C. Study Population: A total of 14 subjects, all males were enrolled, mean age 36 yrs (ran9e: 25-51 
yrs). These subjects were sercpositive for HIV and CMV, but asymptomatic for AIDS: • 

D. Conduct of !he Study 

Enrollment: All 14 enrolled subjects completed the trial. 

Withdrawals: none 

E. Safety results: Deaths. None. Serious Adverse Events. None. 

Advarsa Evanrs: Similar number• of adverse events were observed In each of the treatment groups. 
A single hemic/lymph11tic event, lymphadenopathy, was observed in each treatment group. 
Fluctuations in ANC in individual patients were minor and not evidently related to treatment group. 

Comment: This study raises no formulation-related or other safety concerns. 

F. Pharmacokinetics results: The study report concludes that "the 250 gm and 500 mg capsule 
formulations of oral ganciclovir were bioequivalent for AU~ and C...,.. • Please see Dr. Sekar' s review. 

B. GANS 2686: A phase I bioequivalence study of oral ganciclovir capsules in HIV- and CMV­
seropositive subjects. 

A. Objective: to determine bioeqivalence of oral ganciclovir capsules having diff9rent dissolution 
characteristics and crystal form compositions under steady state condit;ons at a dose of 1000 mg Q8H. 

a. Study Design: open-label, randomized, four-way crossover design. Four regimens in random order. 
all administered 1000 mg Q8H for 10 doses (Days 1-4, 8-11, 15-18, 22-25) are compared: 

Regimen A (ref.). oral GCV, 250 mg caps, storage: 25°C, ambient RH x 18 mo (lot955 73 ll 
Regimen 8, oral GCV, 500 mg caps, storage: 25°C/60%RH x 9 mo (lot 14500211 
Regimen C, oral GCV, 500 mg caps, storage: 30°C/60%Rh x 8.5 mo (lot 14464611 
Regimen D, oral GCV, 500 mg caps, storage: 40'C/70%RH x 8.5 mo (Lot 14464811 

C. St~dy Population: Twenty-four subjects (23 M, 1 Fl. aged 22-51 yrs, were randomized . 

• 
0. Conduct of the Study 

Enrollment: Of 24 subjects enrolled, 21 completed the study. 

Protocol violations: Entry criteria were met by <Jll subjects. 

Withdrawals: Three sub1ects terminated the study early, 2 for adverse events (facial swelling-see 
Premature Terminations. below) and 1 tor personat reasons. 

E. Safety results 

2 



( Deaths. There were no deaths. 

Serious Adverse Events. There were no serious adverse events. 

Premature terminations. Two subjects are described as having had severe facial swelling, each after 
receiving 2 of the 4 regimens. Because of concern that facial swelling might relate to study drug, the 
Principle Investigator prematurely terminated both subjects from the study. • ' 

In both instances, facial swelling was identified during evaluation ririor to dosing at the third dosing 
period. One subject had received Regimens Band C, and the other, Regimens A and B during the first 
two dosing periods. 

Comment: In contro:led trials, facial ~welling is not an event that has been found to 
relate to GCV therapy. In this study, the GCV treatment in Period 2 in both cases 
involved the 500 mg capsule dosing form; the capsules were, however, from a different 
drug lot in each case. facial swelling was not reported in these subjects while on GCV 
therapy, but after 3 days following the last GCV dose in the previous dosing period. 
Thus, facial swelling, if related t:> GCV therapy in this case, would presumably relate 
specifically to the 500 mg dosing form, and is a relatively delayed event. 

The Applicant was asked to provide additional information and to comment on faci<:! 
swelling in these two subjects. The Applicant notes that Subject 833 had had a history 
of facial rashes and dry skin, and that facial swelling was accompanied by rash in this 
instance. A causative relationship to study drug was not established or ruled out, and 
a rechallenge was not attempted. Subject 844 had unilateral facial swelling, with a 
raised area on the buccal mucosa; four days later following the application of warm 
compresses, "oral drainage (pus)" was reported for this subject. 

It seems unlikely that facial swelling in these subjects is related to GCV treatment. 

F. Pharmacokinetics results. Please see Dr. Sekar's review. 

labelling Comments: Please see Chemistry and Biopharmaceutics reviews for comments. No 
modifications to the propose labelling need to be made based on the clinical review of the Application. 

Conclusions: In St .. dy GANS 2686, two subjects who had received the 500 mg dosage form of GCV 
were discontinued from the study because of severe facial swelling. No such adverse event was 
described in Study GANS 2636. It is considered unlikely that fa<:ial swelling is related to treatment 
with the 500 mg dosage form of GCV. No other safety concerns were identified. 

Recommendation: It is recommended that this Supplemental Application be approved. 

-(t?;~.~· 
Medical Officer 

• 
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HFD-630/ActDlvOlr/DBirnkrant 0 ~ \1. -
HFD-530fTL/RBehrman eso 1~-•0-17 

cc: NOA 
HFD-530 
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HFD-530/CSOfTCrescenzi 
HFD-630/Cham/KYLo 
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REQUEST FOR CATEGORICAL EXCLUSION FROM AN ENVIRONMENTAL 

ASSESSMENT FOR GANCICLOVIR CAPSUl..ES, 500 MG 

(SUPPLEMENT TO NDA 21>-460) 

. .-
Pursuant lo Tiiie 21 CFR 25.24(c)(2), Syntex (U.S.A.) Inc., 3401 Hillview Ave., Palo Alto, California, 

94304 requests a categorical exclusion from the requirement for the preparation of an environmental 

assessment for Ganciclovir Capsules, 500 mg. Under 21 CFR § 25.24(c)(2), a supplement to an 

NOA may be categorically excluded from the preparation of an Environmental Assessmc !lt "if the 

drug product will not be administered at higher dosage levels, for longer duration, of for different 

indications than were previously in effect and if data available to the agency do not establish that, at 

the expected levels of exposure, the substance may be toxic to organisms in the environment.• 

A 250 mg capsule formulation for oral administration of ganciclovir is cui:rently approved (NOA 20-

460) in the United States under the name Cytovene® (ganciclovir capsules). It was originally 

indicated for prevention of CMV disease in individuals with advanced HIV infection at risk of 

developing CMV disease, and also as an altematille to the IV formulation for maintenance treatment 

of CMV retinitis in immunocornpromised individuals, including individuals with AIDS. A supplement to 

NOA 20-460 for ihe additional indication of the prevention of CMV disease in solid organ transplant 

. recipients was approved by the FDA in November 1996 (Supplement #SE1-006). 

This Request for Categorical Exclusion from an Environmental Assessment Report is submitted 

in support of a supplement to NOA 20-450 for Ganciclovir Capsules, 500 mg. In this 

supplement, the only changes are increasing the ganciclOvir capsule dosage strength from 250 

mg to 500 mg, and the size anci color of the gelatin capsule. The proposed capsule is a #0 two­

piece hard gelatin capsule consisting of an opaque green body and yellow cap. It contains 

FD&C Blue #2, Yellow Iron Oxide, Titanium OXide, and Gelatin (the same ingredients as are ·' 

found in the 250 mg capsule). Although the dosage strength of the proposed 500 mg capsules 

is greater than the approved 250 mg capsules, the daily do.o;age of ganciclovir will not increase 

as fewer capsules will be administered; nor will the drug be administered for longer durations or 

for dilferent indications than already approved. Thus, the proposed action is not e~ected to 

result in an increase of production of ganciclovir and is therefore not expected to increase the 

amount of ganciclovir and its metabolites entering the environment through product use. 

143 


