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LABORATORIES LIMITED 

SECTOR-18. UDYOG VIHAR INDUSTRIAL ARES. CURGAON-12X01 
PHONE: (91.124) 342001-10. Fax: (91-124) 342017.342030 

November 62000 

Office of Generic Drugs 
Center for Drug Evaluation and Research 
Food and Drug Administration 
Metro Park North II 
7500 Standish Place, Room 150 
Rockville, MD 2089552773 

FAX AND UPS OI’ERSIGHT 

FAX AhIENDhlENT 

Reference: Cefuroxime Axetil Tablets 125 mg, 250 mg and 500 mg 
A!!DA 65-013 
FAX Amendment 

Dear Sirmadam: 

. Reference is made to the pending AXDX 65-013 for Cefurosime Axetil Tablets 135mg, 
230mg and 500mg. Reference is also made to the Fax Deficiency dated October 12, 3000. 

Ranbaxy’s response to the deficiency questions is in the same order as requested. 

FIELD COPY: This is to certify that the field copy is a true copy of the technical sections 
described in the 2 1 CFR 3 1 a.93 (d)(5), chemistq, manufacturing and controls section 
contained in the archival and review copies of the application. 

If you have any questions, I can be reached at 609-720-5623 or Shirley Temyik can be 
reached at 609-720-5612. Thank you. 

Sincerely, 

Stephanie 3. Davis (for) 
Shirley Temyik 
L!S .4gent for Ranbasy Laboratories Limited 

REGISTERED OFFICE S.AHIBZADA AJIT SISCH \.ACAR.160 OS5 D1Sl-T ROP.AR (PUNJAB) 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES 
FOOD AND ORUG ADMINISTWTION 

APPBICATION TO MARKET A NEW DRUG, BIOLOGIC, 
OR AN ANTIBIOTIC DRUG FOR HUMAN USE 

(Title 2 1. Code of Federal Regulations. 3 14 E. 60 1) 

APPLICANT INFORMATION 

f M AD~mvcd OM8 No 09 100336 
Ewra~w Dare Maren 31. 2003 
See OM8 Sfaremcnt on ~agc 2 

FOR FDA USE ONLY 

APPLICATION NUMBER 

NAME OF APPLICANT 
Ranbaxy Laboratories Limited 

DATE OF SUBMISSON 
November 6.2000 

I 

TELEPHONE NO IlnQda Area Code) FACSMILE (FAX) NunWc ~lndudc bea Code) 
91-1246-342001 - (609)720-l 155 
APPLlCAh7ADJRESS (Number. Slreer. G-y. Sfrfe. Gunvy, ,W’ Cods orMad Code. AUTWORIZED U S AGENTNAME d ADDRESS lh’umprc Srrccr. Gry. Sure. 
,nd us Lxansr nwlbcr I pre”mYy tzlue.3) ZIP C&e. Ick~ham 6 F&f numDcr, IF APPLICABLE 
Sector 18, Udyog Vihar Industrial Area 
Gurgaon - 122 001, INDIA 

Shirley Temyik, US Agent 
Ranbaxy Pharmaceuticals Inc. 
600 College Road East 
Princeton, NJ 08540 
(609) 720-5612 

PRODUCT DESCRIPTION 

NEW DRUG OR MTIBIOTIC APPLICATION NUh!SER. OR BIOLOGiCS LICENSE APPLICATION NUMBER (/fplCv,O”~” ,ssued, 65.043 

ESTABLISKED NAh4E ic q.. ?,‘pDef name. lJSP/ZISAN name) 
Cefuroxime Axetil Tablets 
CHEMICAL~IOCHEMICAL~L~~ PRODUCT NAME (llanyj 

PROPRIETARY NAME (rraae name, IF ANY 
NONE 

CODE N&ME j/f any, N/A 

I 

DOSAGE FGilhc. Tablet STREh’GihS 125mg. 25Omg and 500mg ROUTE OF A~~.~INISTWTION Oral 

(PROPOSED) IN3:CATION(S) FOR USE 

APPLICATION INFORMATION 
CPPLlCATU?W TYPE 
(Ctwdc one) nNEW DRUG APPLICATION (21 CFR 314.X) m ASBREWATED NEV; DRUG APPLICATION (ANDk 21 CFR 3,~ 91) 

0 BIOLOGICS LICENSE APPLICATION (27 CFR part 601) 

IF AN F;DA. lDEN:fFV TnE WP90PRlATE lYPE a 5c5 (SK1 J 0 505 b)(2) 

IF AN mDA. or 5CS(bX2). IDENTIFY THE REFERENCE LISTED DRUG PRODUCT TtU.T IS TrlE BASIS FOR THE SJ3MISSION 
Yame of Drug Ho&r of Apomved Aopllcauoo 
CeRir@ Glaxo Wellcome inc. 

I-YPE OF SUBMISSON (cnecx one! 0 ORiClNM APPLKATION q AMENDMENT TO A PENDIN; APPCKX~ION 0 RESUEHISSION 

3 PaEsuBMlssOH 0 ANHU*LREWRT 0 ESTMLsHMENT LscRrpryNc SUPPLEUENl 0 EFFWY SU~EMEN? 

0 LABELING SUP~EMEHT 0 CWEMISTRY U*NUFACWRINt AN0 CONTROLS SUPPLEMEHT 0 OTHER 

F A SUEMISSIW Off PARTIAL APPLICATION. PROVIDE LETTER DATE OF AGREEMENT TO PAJXT~& SUBMISSION 

F A SUPPLEMENT. IOENTlM THE APPROPRIATE CATEGORY 

?EnsON FORSUBMISSION 
Fax Amendment 

0 CBE 0 CBE-30 0 Pnor Approval (PA) 

PROPOSED MARKETING STATUS @heck one) p9 PRESCRtPTON PRO&W (+q 0 OVER THE COUNTER PRW+,C, ,0X) 

I 
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This application contains the following items: (Check a/f fhal apply) 

l-l 1. Index 

0 2. Labeling (checkone) 

0 3. Summary (21 CFR 31450(c)) 

0 Draff Labeling n Final Primed Labeling 

E3l 4. chemisbysecuon 

,IxI A Chemistry. manufacturing. and controls informabon (e.g.. 21 CFR 31450(d)(I); 21 CFR 601.2) 

l-l B. Samples (21 CFR 31460(e)(l); 21 CFR 601.2 (a)) (Submit only upon FDA’s request) 

III C. MeIhods validation package (e.g.. 21 CFR 31450(e)(Z)(i); 21 CFR 601.2) 

q 5. Nondinical pharmacology and toxicdogy se&n (e.g., 21 CFR 31450(d)(2); 21 CFR 601.2) 

0 6. Human pharmacokinetio and bioavailability seotmn (e.g., 21 CFR 314.50(d)(3); 21 CFR 601.2) 

0 7. Clinica Microbiology (e.g.. 21 CFR 31450(d)(4)) 

r-l 8. Clinical data sedion (e.g.. 21 CFR 31450(d)(5); 21 CFR 601.2) 

17 9. Safety update report (e.g.. 21 CFR 314SO(d)(5)(ti)(b); 21 CFR 601.2) 

i-l 10. Statisbcal section (e.g.. 21 CFR 31450(d)(6); 21 CFR 601.2) 

In 11. Case report tabulations (e.g., 21 CFR 31450(f)(l): 21 CFR 601.2) 

cl 12. Case report forms (e.g.. 21 CFR 31450(f)(2): 21 CFR 601.2) 

q 13. Patenl information on any patent which daims the drug (21 U.S.C. 355(b) or (c)) 

El 14. A palent certification with respec! to any palent whib, claims the drug (21 U.S.C355(b)(2) or (i)(Z)(A) 

0 15. Establrshment descnpbon (21 CFR Part 600. if applicable) 

0 16. Debarment oerlification (FOX Ad 306(k)(l)) 

0 17. Field wpy.cerbfication (21 CFR 31450(k)(3)) 

cl 18. User Fee Cover Sheel (Form FDA 3397) 

l-l 19. Finandal lnfonnabofl (21 CFR Part 54) 

In 20. OTHER f.Speciryl 

1 I agree lo update this application wilh new safety information about lhe product mat may reasonably affect lhe stalement of mnbaindicabons, 
warnings. prec+Fons. or adverse readions in the dmfl labeling. I agree lo submit safety update reporis as provided for by regulabon or as 
requested by FDA If this application is approved. I agree to wmply with all applicable laws and regulations that apply lo approved applications. 
indudtng. but no1 limited to Vie following: 

1. Good manufacturing practice regulations in 21 CFR Parts 210.21 lor applicable regulations. Parts 606. and/or 820. 
2. Biological estabfishmenf slandards in 21 CFR Part 600. 
3. labeling regulations in 21 CFR Parts 201.606.610.660 and/of 809. 
4. In he case of a prescription drug or biological produd. presoription dNg adverlismg regulations in 21 CFR 202. 
5. Regulations on making changes in application in FDK AC! Section 506A. 21 CFR 314.71.314.72.314.97,314.99. and 601.12. 
6. Regulations on Repoti in 21 CFR 314.80. 314.81. 600.80 and 600.81. 

I 7. Local. state and Federal environmental impaci laws. 
If this application applies to a drug prcduof fhal FDA has proposed for scheduling under the Controlled Substances Acl. I agree not lo market the 
produd until lhe Drug Enforoement Administration makes a final scheduling deasion. 

~ The data and information in this submission have been review and, to the best of my knowledge are certified to be true and accurate. 
Warning: A willfully false statement is a uiminal offense. U.S. Code. title 18. s&ion 1001. 

Ranbaxy Pharmaceuticals Inc. 
: 600 College Road East. PrInceIon. NJ 08540 

TYPED NAME AND Tim 
Stephanie Davis (for) Shirley Temyik 

DATE 
November 6.7.000 

TELEPiiONE NUMBER 
(609)720-5612 

Public reporting burden for this collection of Information is csumated to average 24 hours per response. including Vie lime for reviewing 
~nstmCbons. searching exisbng data soi zes. gathering and maintaining the data needed. and completing and reviewing tne collectron or 
infonnaUon. Send wmmenls regarding tnis burden estimate or any oLher asped of Uris t~ilection of information. including suggeslrons for reducing 
VIlS burden 10. 

Department of Health and Human Sewtces An agency may no1 cnndua M sponsor. and a 
Food and Dmg AdminisLraOon pemn is not requced to respond to. a dIeNon of 
CBER. HFM-99 informalton unless it &.plays a cunenUy valtd Oh48 
1401 Rockville Pike control number 

Rakviiie t.!D 20852-144.3 
FORM FDA 356h(uoo) 
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ANDA: 65-043 APPLICANT: Ranbaxy Laboratories Limited . , 

DRUG PRODUCT: Ccfurorime AretiI Tablets, 125 mg, 220 mg and 500 rng 

The deficiencies presented below represent FAX deficiencies. 

A. Deficiencies: 

1. The related substances specifications are not justified by the Ievels 
found in the bulk drug substances used in manufacture of the exhibit 
batches. 

The related substances specifications of the bulk drug substances _ 
amorphous Cef&roxime Axetii and crystalline Cetiroxime Axetil have 
been reviewed in view of the available data. The following table reflects 
the revised related substances specifications. 

Amorphous Cefuroxime Axetil 
m 

CONFIDENTIAL MATERIAL OMITTED 

MATERIAL SUBJKT TO PROTECTIVE ORDER 
ENTERED DECEMBER 11,200O IN 

CASE NO. 00-5172 (MLC) BEFORE THE 
U.S. DISTRICT COURT FOR THE 

b DISTRICT OF NEW JERSEY 

DESCRIPTION OF MATERIAL OMITTED: 

TECHNICAL INFORMATION 
FROM RANBAXY’S ANDA 

The revised drug substance specifications for amorphous and crystalline 
Cefiuoxime Axetil are in Attachment 1. 
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2. We remain concerned regarding the drug product’s potential for 
conversion to the crystalhne form. Please demonstrate that you have 
adequately challenged the dosage form, e.g., by determining requisite 
conditions for conversion to crystalline form. 

There are three areas which can lead to potential conversion to the 
crystalIine form: 

B. 
C. 

A. 

API - Effect of aging on amorphous Cefuroxime Axetil 
Manufacturing process of drug product 
Stability of drug prodirct 

API - Effect of aging on Amorphous Cefuroxime Axetil 

We have 3 months accelerated and 9 months real time stability 
data on DMF batches of amorphous Cefuroxime Axetil. This data 
reveals that there is no conversion to crystalline form as 
ainorphous Cefkoxime Axetil did not show any birefiingence or 
extinction positions at any stabihty station. 

CONFIDENTIAL MATERIAL OMITTED 

MATERIAL SUBJECT TO PROTECTIVE ORDER 
ENTERED DECEMBER 11,200O IN 

CASE NO. 00-5172 (MLC) BEFORE THE 
U.S. DISTRICT COURT FOR THE 

DISTRICT OF NEW JERSEY 

DESCRIPTION OF MATERIAL OMITTED: 

TECHNICAL INFORMATION 
FROM RANBAXY’S ANDA 
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CONFIDENTIAL MATERIAL OMITTED 

MATERIAL SUBJECT TO PROTECTIVE ORDER 
ENTERED DECEMBER 11,200O IN 

CASE NO. 00-5172 (MLC) BEFORE THE 
U.S. DISTRICT COURT FOR THE 

DISTRICT OF NEW JERSEY 

DESCRIPTION OF MATERIAL OMITTED: 

TECHNICAL INFORMATION 
FROM RANBAXY’S ANDA 

d. Compression of Tablets: 

The percentage crystallinity was recorded in the final blend ready 
for compression and for the tablets. There was no significant 
change in percentage crystallinity observed during compression 
process indicating no significant change from the crystalline form 
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Also, we agree to the Agency’s recommendation for inclusion of 
an acceptance range for the crystallinity test in our In-Process 
specification. 

3. Please provide an acceptance range for your in-process crystallinity 
test. 

The acceptance range for in-process crystallinity test is: 10-Z%. The 
revised in-process specifications are in Attachment 2. 

4. Please include a test and specification for crystallinity in your finished 
and stability product testing protocols. 

The crystallinity limit of 10-I 5% has been included in the finished product 
specifications and in the stability specifications. The revised 
specifications for the finished product and stability are in Attachment 3 
and Attachment 4 respectively. 

5. Please provide updated finished and stability product testing 
protocols to indicate use of the dissolution method and specifications 
recommended by the Division of Bioequivalence. 

The revised specifications for the finished product and stability in 
Attachment 3 and Attachment 4 include the dissolution method and 
specifications as recommended by the Division of Bioequivalence. 

6. The related substances specifications for finished and stability 
product are not justified by the exhibit batch data provided. 

We have reviewed the finished product and stability data of the exhibit 
batches in view of the existing related substances specifications. The 
specifications have been revised based on the actual data obtained in the 
exhibit batches. The following table provides the revised related 
substances Emits. 
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B. In addition to responding to the above deficiencies, please note and acknowledge the 
following in your response. 

You should be aware that the revision to the monograph for Cefuroxime Axetil and 
Cefuroxime Axetil Tablets in the Sept Oct. 2000 Pharmacopoeia1 Forum are proposed in- 
process revisions, and that the monograph as they appear in USP 24 remain official until 
such time as the proposed revision becomes official. 

Ranbaxy notes and acknowledges that-the USP requirements for cefuroxime axetil are 
currently as stated by the FDA in its Part B. However, Ranbaxy urges the FDA to consider the 
following in assessing the approvability of Ranbaxy’s Cefuroxime Axetil product even prior to 
the anticipated revision of the USP. 

1. Based on data submitted bg Ranbaxy, the USP has proposed a revision of the 
monograph for cefuroxime axetil to include the crystalline form. 

In FDA’s Major Amendment Deficiency letter dated December 2, 1999, FDA requested 
that Ranbaxy petition the USP to revise the description of the drug substance, cefuroxime axetil. 
In fact, anticipating this, Ranbaxy had already petitioned the USP on September 11, 1998, 
requesting that the crystalline form of cefuroxime axetil be added to the USP monograph in 
addition to the amorphous form presently described in the monograph. L In response to this initial 
request and after considerable correspondence and consideration, the USP notified Ranbavy on 
June 7,200O that they are proposing to recognize the crystalline form of cefkoxime asetil, as \ve 
requested. 

The revision v.?ll add one sentence to accommodate the crystalline form in the 
monograph. Presently, the USP states that if the panicles do not show biretingence or exhibit 
extinction positions, it is amorphous. The complete proposed sentence will read “Particles that 
do not show birefringence or exhibit extinction positions are amorphous, and particles that show 
birefi-ingence and exhibit extinction positions are crystalline. See In-Process Revision, 
Phamacopeial Forum, Sept.-Oct. 2000, at 1277. In addition, the USP has proposed a dissolution 
specification change for 500 mg tablets. 

Ranbaxy’s Cefkroxime Axetil meets all current USP monograph tests and specifications 
except the crystallinity specification described above. This includes the identification test via 
USP’s procedure under section <197> to use acetone as a solvent in the infkred spectra to 
dissolve the standard and test specimen of different forms. Ranbaxy is confident that the USP 
will eventually revise the monograph, as it has proposed. We maintain that OGD’s review and 
approval of Ranbaxy’s ANDA should continue and conclude, independent of the USP revision 
process. 
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2. The pendency of the USP monograph revision should not affect FDA’s review and 
approval of Ranbaxy’s ANDA. 

FDA’s regulations do not require that an ANDA must be based on an active ingredient 
that conforms to an existing USP monograph. See 21 C.F.R. $ 314.94(a)(S)(a). Rather, the 
ANDA need only reference a “listed drug” that has been previously approved by FDA, such as 
GIaxo”s Cefiin@ (cefuroxime axetil). Id. Therefore, FDA can approve Ranbaxy’s ANDA before 
the USP monograph is finalized and address the situation by requiring appropriate labeling 
information. Furthermore, a non-USP designation for Ranbaxy’s product will not affect FDA’s 
approval authority since the listed drug does not label its product as “USP.” See section V of 
ANDA No. 65-043. 

3. There is no scientific reason for USP to deciine to implement the 
monograph revision. 

Ranbaxy has provided sufficient information to the USP to facilitate the revision of the 
cefuroxime axetil monograph to include the crystalline form of the active ingredient. 

Moreover, the USP reference standard (likely from Glaxo) contains some traces of 
crystalline cefbroxime axetil. See, attached photomicrograph of the USP reference standard 
material (lot F-l), as tested by Ranbaxy as supplied in Attachment-6. This photomicrograph 
shows the presence of some crystals in the allegedly purely amorphous Glaxo material. The 
presence of crystallinity is consistent with GIaxo’s patent United States Patent No. 4,562,181, 
wherein Glaxo itself describes 4 different preparations of cefuroxime axetil containing from a 
“few crystals” to iO% crystal&&y (Ex. 22 of United States Patent No. 4,562,18 I as described by 
Glaxo in its correspondence with the Patent & Trademark OffIce in the prosecution of a related 
patent United States Patent No. 5,013,833). In its September 29, 2000 Citizen Petition, Glaxo 
states that a cetioxime axetil (crystalline) product will not be “entirely or predominantly in 
amorphous form.” It is possible that Glaxo uses these terms in an attempt to evade the fact that 
Ceftin@ is not a m amorphous form of cefuroxime axetil but, in fact, contains some 
crystallinity. The testing of the USP material would seem to confirm this. Also, for comparison, 
pIease note that Glaxo does not Label it’s product CeKi’s@ as “USP”. In other words, Cefiin’sa 
active ingredient, in some instances may include a small amount of the crystalline form of 
cefuroxime axetil, just like Ranbaxy’s active ingredient (which is 88% amorphous and 12% 
crystalline, see section VII of ANDA No. 65-043). 

- -- 
Glaxo’s patent documents also disclose the fact that several of its product manufacturing 

and processing techniques - including spray drying, freeze drying, and solvent precipitation - 
* produce amorphous forms of cefi.uoxime axetil necessarily having varying degrees of 

crystallinity. Given these facts, there is every scientific reason for the agency to approve the 
Ranbaxy ANDA while the USP is revising the monograph to describe both amorphous. and 
crystalline forms of c&roxime axetil. 
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4. IRanbaxy’s ANDA provides data that establishes the necessary requirements for 
approval under 21 U.S.C. 5 355(j). 

As required by 21 U.S.C. $ 355(j), Ranbaxy’s ANDA contains information to show that 
its cefuroxime axetil product contains the same active ingredient, route of administiation, dosage 
form, strength, and labeling as the listed drug, and that its product is bioequivalent to the listed 
drug. At this point, we reference a September 29, 2000 Citizen Petition and Petition for Stay of 
Action submitted to FDA by Glaxo Wellcome Inc. (FDA Docket No. OOP-1550). These 
petitions question FDA’s authority to approve Ranbaxy’s ANDA for Cefuroxime Axetil tablets. 
Although Ranbaxy’s present response to FDA’s October 12,200O Fax Amendment should not be 
considered a definitive reply to the Glaxo petitions, we provide the following information to 
verify that Ranbauy’s ANDA does, in fact, meet all of the necessary approval requirements. 

a. Ranbaxy’s product contains the same active ingredient as the listed drug. 

(1) FDA interprets “active ingredient” to include the active moiety’s 
various ct-ystallineipoiymorphic forms. 

Glaxo’s petition implies that Ranbaxy’s Cefuroxime Axetii tablets do not contain the 
same active ingredient as Ceftin 8 because Ranbaxy’s active ingredient is not “entirely or 
predominantly in amorphous form,” as is Ceftins. & Glaxo Citizen Petition at 3-5. Glaxo’s 
assertions are disingenuous for two reasons. First, as desctibed above, Cefiin@ does, in fact, 
contain a certain amount of cefuroxime axetil in crystalline form; hence, Glaxo’s carefuily 
chosen description that Ceftin@ contains a “predominantly” amorphous form of the active 
ingredient. Second, FDA has acknowledged for at least 25 years that the active moiety of a drug 
substance can be present in one of several cpstaliine forms - uhether amorphous or 
polymorphous, Thus, Glaxo’s “predominantiy” amorphous form and Ranbaxy’s crystahine form 
represent ~0 physical forms of the same active ingredient in almost identical physical forms. 

When interpreting the statutory requirement that an AXDA product contain the “same” 
active ingredient as the listed drug, FDA determined that a product’s active ingredient is the 
same if it contains the identical salt or ester of the same active moiety. See 54 Fed. Reg. 288Sl 
(1989). Amorphous and polymorphous entities are not different salts or esters but, rather, 
constitute different physical forms of the same active moiety. FDA applied this scientific 
position to drug products with different crystalline forms as early as 1987. Specifically, FDA 
determined that, “[ ] s ome drug substances exist in several different ct-ystailine forms 
(‘polymorphs’), due to a different arrangement of molecules in the crystal lattice, which thus 
show distinct differences in their physical properties. The same drue substance may also exist in 
a noncrystalline (amorphous) form. These various forms differ in their thermodynamic energy 
content, but not in composition.” FDA’s “Guideline for Submitting Supporting Documentation 
in Drug Applications for the Manufacture of Drug Substances” (Feb. 1987), at 46-47 (emphasis 
added). 
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Not only are they the same active ingredient but also can form the basis for a 
therapeutically equivalent generic drug product. In its extensive discussion on therapeutic 
equivalence determinations, FDA explains that “[dlifferent salts and esters of the same 
therapeutic moiety are regarded as pharmaceutical alternatives. . . . Anhydrous and hydrated 
entities, as well as different nolvmorohs, are considered pharmaceutical equivalents and must 
meet the same standards and, where necessary, as in the case of ampicillin/ampicillin tt-ihydrate, 
their equivalence is supported by appropriate bioavailability/bioequivalence studies.” FDA’s 
Aporoved Druo Products With Theraueutic Equivalence Evaluations (“the Orange Book”), at 
Preface, Section 1.7 (emphasis added). Thus, cefuroxime axetil amorphous and cefuroxime 
axetil crystalline represent two forms of the same active ingredient. 

(2) FDA has approved ANDAs for generic drugs that contain a different 
crystaIline/polyrnorphic form than the listed drug. 

Moreover, FDA previously has approved generic drugs ‘with a polymorph form that 
differs from that of the listed drug. Three well-kno\vn examples involve cefadrosil, ranitidine 
hydrochloride, and prazosin hydrochloride (equivalent to Minipressa). The cefadroxi1 case is 
very similar to the present cefuroxime axetil sinration, and the FDA decision in that case clearly 
refutes Glaxo’s arguments here. 

Specifically, Bristol-Myers Squibb (BMS) raised an issue similar to Glaxo’s claim in a 
1990 citizen petition. BMS marketed an antibiotic drug, cefadroxil monohydrate capsules. 
Zenith Laboratories (Zenith) sought FDA approval for a generic version of cefadrosil 
monohydrate capsules, with the bulk active ingredient manufactured by Gema Liesa. An 
antibiotic monograph for bulk cefadroxil monohydrate set forth standards for the identity, 
strength, quality and purity of the drug substance, including a moisture content of benveen 4.2 . 
and 6.0 percent. BMS alleged that the ingredient manufactured by Gema Liesa and referenced in 
the Zenith application was not a monohydrate and did not conform to the monograph’s moisture 
content. As a monohydrate form of the antibiotic, BMS’ cefadroxil contained one molecule of 
internally-bound water for every molecule of’cefadroxil within the crystalline structure, to 
constitute approximately 4.7 percent of the substance. Zenith’s cefadroxil, by contrast, was 
comprised of mostly adventitious (i.e., surface) rather than internally-bound water and, thus, was 
a hemihydrate. As such, Zenith’s cefadroxil did not contain the same crystalline structure as the 
BMS product. In its citizen petition, BMS asserted that FDA should deny approval of the 
abbreviated drug application submitted by Zenith because the drug was not “the same” as the 
reference listed drug. See BMS Citizen Petition and accompanying attachments, dated July 13, 
1990 (FDA Docket No. 9OP-0240). 
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In addition to involving a similar scientific inquiry with respect to the polymorph forms 
of a drug substance, the Zenith case also parallels the present case in its legal procedural stance. 
The cefadroxil hemihydrate formulation was utilized by Zenith in an attempt to refrain from 
infringing a BMS patent on cefadroxil monohydrate, while still providing a generic cefadroxil 
product to patients. BMS admitted that the Zenith product did not infringe its patent and instead 
sought to foreclose generic competition by asserting a strict reading of the antibiotic monograph. 
Likewise, having learned that Ranbaxy’s crystalline formulation may not infringe Glaxo’s 
amorphous formulation, Glaxo seeks to delay FDA’s approval of generic cefuroxime axetil 
tablets by opposing that approval in a citizen petition. 

Ultimately, FDA denied the BMS petition on April 6, 1992. After a scientific review, 
FDA determined that the anhydrous form of an active ingredient constitutes the “same” active 
ingredient as the hydrated form, albeit with a different physical form, for purposes of Sections 
505 and 507 of the Federal Food, Drug, and Cosmetic Act (FDCA). In so doing, FDA explained 
that this position with respect to the therapeutic equivalence of ingredients with different waters 
of hydration was a long-standing one, dating back at least to 1976 (citing 41 Fed. Reg. 5 1087 
(1976) and 44 Fed. Reg. 2950 (1979)). The agency deduced that the active moiety of both forms 
was cefadroxil, and that the intended clinical effect of the drug was tied to the cefadroxil and was 
unaffected by the hydration form. 

In conclusion, the agency stated, “FDA considers differences in waters of hydration 
resulting in polymorphic crystal forms of the same active moiety (i.e., different forms of the 
same active ingredient) to be the same \vhen dissolution, solubility, and absorption are sho\vn to 
be equivalent.” FDA letter from Carl C. Peck, M.D., Director, Center for Drug Evaluation and 
Research, to Thomas A. Hayes, M.D., Director of Regulatory Affairs, Bristol-Myers Squibb Co., 
dated April 6, 1992, at 4 (FDA Docket No.S3P-0230). FDA further concluded that it had 
authority to approve an abbreviated application if the product met all of the standards of the 
monograph except for moisture content specification and the product \vas bioequivalent to the 
listed drug. FDA subsequently approved the generic cefadroxil product with labeling that 
referenced cefadroxil hemihydrate in place of the listed drug references to cefadroxil 
monohydrate. The agency later revised the antibiotic monograph to set standards for the identity, 
strength, quality and purity of cefadroxil hemihydrate. 

Glaxo itself is well aware of the FDA’s scientific position that distinctive crystalline 
forms encompass the same active ingredient. In November 1994, FDA tentatively approved an 
ANDA containing a Form 1 crystalline of ranitidine hydrochloride. In so doing, FDA 
determined that the Form 1 crystalline was “the same active ingredient” as the listed drug, 
Glaxo’s ZantacB, which contained a Form 2 crystalline of ranitidine hydrochloride. After 
several lawsuits alleging patent intingement, Novopharm and Boebringer Ingelbeim were 
permitted to sell FDA-approved equivalent versions of ranitidine hydrochloride containing the 
Form 1 crystalline. & Glaxo Inc. v. Novopharm Ltd., 110 F.3d 1562 (Fed. Cir. 1997); Glaxo 
Inc. v. Boehrin~er Ineelheim Corp., 1997 U.S. App. LEXIS 16954 (Fed. Cir. June 4, 1997). 
Given Glaxo”s extensive knowledge of the scientific issues undergirding the ranitidine suits, we 
question whether the present petitions are sincere or merely a ploy to delay FDA’s review 
process for a drug product that Lvill compete directly with Glaxo’s product. 
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b. Ranbaxy’s product is bioequivalent to the listed drug. 

Given the statutory requirement for bioequivalence, in conjunction with FDA’s scientific 
position on the crystalline forms of drug substances, it is clear that Ranbaxy’s ANDA can be 
approved on the basis of scientific data that establishes its bioequivalence to Glaxo’s Ceftins. 
Ranbaxy’s evidence of bioequivalence is set forth in section VI of ANDA 65-043. 

Furthermore, Ranbaxy’s dissolution and stability testing establishes that the percentage of 
crystalline and amorphous forms in its tablets (12% and 88%. respectively) does not adversely 
affect the identity, strength, quality, purity, potency and performance of the drug product. See 
sections XII, XV, XVII of ANDA 65-043. In particular, the percentage of crystalline component 
in Ranbaxy’s tablets shows no adverse impact on the solubility or in-vivo characteristics of the 
drug product, since the drug product complies with the bioequivalence criteria. The dissolution 
compliance has fk-ther been validated through a number of bioavailability studies conducted 
during the product development cycle using different percentages of crystalline component 
ranging from 10% to 20%, all of which showed complying bioequivaience characteristics. 
Based on the bioequivalence data available, it can be conclusively stated that the formulation 
xvith the crystalline component, even up to 20%, is bioequivalent to the Ceftin@ tablets, refer to 
Attachment-7. Nevertheless, Ranbaxy’s formulation includes the lower margin of only 12% 
crystalline component, leaving no probability that the crystalline component will adversely effect 
the quality ofthe product with respect to in rdvo performance. 

Additionally, Ranbaxy has evaluated the percentage of ccstallinity of the drug product 
during aging/stability studies. Ranbasy’s formulation has been manufactured, released and 
tested for stability over a period of 18 months for the formulation (using formic acid, refer to 
Attachment-S) and 9 months for the formulation (using acetic acid, refer to Attachment-5). 
Based on the data generated, we have concluded that the level of crystalline component remains 
within the acceptance range of ICI%-1 5% and does not show any potential for increase during 
stability testing. 

The data contained in Ranbaxy’s ANDA, and supplemented herein under Deficiency A, 
refutes Glaxo’s insinuation that there is a need for additional “significant testing” of Ranbaxy’s 
product prior to approval. & Glaxo Petition for Stay at 3. Moreover, Ranbaxy’s 
bioequivalence data refutes Glaxo’s unfounded product quality and therapeutic effect allegations. 

In particular, any purported concern for the public health alleged by Glaxo because the See id. 
generic product would not be “clinically the same” as CefEn@ is refuted in this case since 
Ranbaxy’s bioequivalence data establishes that Ranbaxy’s tablets will have an equivalent clinical 
effect as Glaxo’s tablets. In sum, Glaxo has merely raised general questions about the data in 
Ranbaxy’s application - sight unseen - that FDA would consider as a matter of course during its 
ANDA review process for a generic drug. Thus, there is no basis for FDA to delay the review 
process for Ranbaxy’s Cefkoxime Axetil in response to the Glaxo petitions and, ultimately, the 
petitions should be denied. 
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c. Ranbaxy’s product labeling will be the same as the labeling for the listed drug. 

The FDCA requires that an ANDA contain information to show that the labeling for the 
generic drug is the same as the Iabehng approved for the listed drug. 21 U.S.C. 
9 3550’www. 2-h e re 4 uirement allows for an important exception, however - for changes 
required because the ANDA drug and the listed drug are produced or distributed by different 
manufacturers. Id. The term “produce” contemplates differences in formulation. FDA’s 
interpretation goes even further, declaring that an ANDA may contain differences in labeling that 
include differences in expiration date, formulation, bioavailability, or pharrnacokinetics. 21 
C.F.R. 5 314.94(a)(8)(v). Thus, so long as Ranbaxy’s active ingredient, route of administration, 
dosage form and strength are the same as the listed drug, labeling information that describes the 
generic drug’s production or formulation may differ from the listed drug. As noted above, 
Ranbaxy‘s crystalline form of cemroxime axetil represents the same active ingredient as Glaxo’s 
“predominantly anhydrous” form, and any labeling changes necessary to reflect the difference in 
physical form are minimal and permissibIe. In addition, as described above, FDA previously has 
incorporated similar differences in the labeling of generic drugs lvith cvstalline forms that vary 
from the listed drug. 
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38. Chnrnistm Cozztcnr;s f;o b1~ Provided to the At.lplicant 

r aNnA: 65 043 wPT,XCA$T: 3anbar.y L&aatorics Lieited 

DRUG PRODUCT: Cef~rc~xfmt ktetil %blsiLa TISP, 125 mg, 
250 rug, and 5Uff ng 

The c&ficl&rr.icz prcscnted below rqrescnt E'iU 
dCfiClenc.irs:. \r . . . ._ . .’ .-_ 
A. DG.fi.cltnclcl: 

c 

1. Thc.rclacod s~st~nces~3pcclticatio~s dre not 
’ ‘jwtified by tiw levels 20-d la Ltre hulk druq 

substmcas uswl in nxanuractuze oT the exhfiit 
barchas. 

2. We &m&i concerned reqardklg the c?rup product's - 
’ patmlial for coaverslon Lx? the crysrbllne fwm. 

PI ccnse demonstrate ‘tha 1. you have OdcquzKely 
chzllengcd tha dosaTa Surm, eiq., by determininG 
requizitc co~dirlorrs for convercion rb cryatnlline 
fonu. 

3. ?lco6e provide hn acceptance range CCU your 
in-process cl ystnllhitv test. 

4. 'vlease jl~.lude a test and spwziiicetion for 
crystal1 inity in your llnikil& and st&ility 
pF3dlU;t teStiAq PrOtCCOlS. 

5. Please provide updzced Cjclinhed and &tz.blLiLy 
product testing protoculs to indicate Use UC t.fie 
dissolution methods wd specifications revvmwndc~ 
by’thc Division nC Bioequivalcnce. 

6. The related -9llhstacce 3 specificari nns for fini;hcd 
and'sta$ilit.y‘product are'not IllsLified by the 

‘exhlbiL L~kh data urovided. 

7. Pleasa provide the mdlvidual t&At dar;a for your 
sCwlliI.ity diszolution sLudir+s, or indicate +-he 
range of the individual t&let data. 

JA 294 

R 5972 



i . 

B. In addition-to-responding to the above deficiencies, 
please note and acknowledge the following in your. 
response: 

You 'should be aware that the revisions tb the 
'monographs for'Cefuroxime Axetil and Cefuroxime 
Axetil' Tableta'in the Sept.Oct. 2000 Pharmacopeial 
Forum:are :proposed in-process revisions, and that 
the.monographs-a6 they‘ appear in USP 24 remain 

e. 
official until'such time as the proposed revision 
becomes official. I. 

‘. 
Sincerely yours, 

kJJ+giiI$~ 

Florence S. Fang 
Director 
Division of Chemistry II 

I Office of Generic Drugz 
"? Center for Drug Evaluation and Research 

'.. 

i 
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