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March 21, 2006 

Via U.S. Mail 

Food and Drug Administration Staff 
Division of Freedom of Information (DFOI) 
5600 Fishers Lane, Park] awn (PKLN) Building 
HFI-35, Room 6-30 
RockvilTe, MD 20857 

RE: Freedom of Information . Act Request 

Dear FOI Staff Officer: 

Pursuant to the Freedom of Information Act, I request : 

A copy of the entire administrative record of the decision of the Office of Generic 
Drugs (OGD) (including, but not limited to, documents related to reference 
number: OGD #06-0200) that abbreviated new drug applications (ANDAs) or 
applications filed under 505(b)(2) for vancomycin hydrochloride capsules qualify 
for a waiver of in vivo bioequivalence and may demonstrate bioequivalence to the 
reference listed drug VancocinQD through in vitro dissolution testing. 

I will gladly pay the charges for search time and photocopying. Search results should be 
sent to : 

[personal information redacted] 

Thank you for your consideration of this FOIA request . 

Sincerely, 

[personal information redacted] 



~~~SS0.VIC(S,L 

DEPARTMENT OF HEALTH & HUMAN' SERVICES 

Od3 

~1b~94Q Food and Drug Administration 
Rockvitle MD 20857 

03127/2006 [personal information redacted] 
in Reply refer to : 
2006-4517 
Your reference: 

Dear Requester. 

The Food and Drug Administration (FDA) has received your Freedom of Information Act 
(FOIA) request for records regarding : 

VANCOMYCtN HCL CAPS OGD #06-0200 - BIOEQUIVALENCE RECS 

We will respond as soon as possible and may charge you a fee for processing your 
request. If you have any questions about your request, please call Shera S . Behram, 
Information Technician, at (301) 827-6552 or write to us at : 

Food and Drug Administration 
Division of Freedom of Information 
5600 Fishers Lane, HFI-35 
Rockville, MD 20857 

If you call or write, use the reference number above which will help us to answer your 
questions more quickly . 



Vancocin and the Office of Generic Drugs 

Problem 
There are three core measures of a good FDA decision : That it is based in good science, 
that there is a fair process in place to reach a decision, and that it is consistent with good 
public health . The current path that approval of a generic version of Vancocin is on 
violates all three of these measures . Absent intervention at the highest level at FDA, the 
Office of Generic Drugs (OGD) is on course to approve generic vancomycin without a fair 
process, absent the best available science, and without adequate consideration of public 
health . 

Fair Process 
" OGD dropped a requirement for vancomycin capsule generics to demonstrate 

bioequivalence through clinical trials without a public announcement, process, or 
opportunity for public review of the data or the argument 

" Lack of transparency is particularly troubling in the case of vancomycin capsules - the 
only antibiotic treatment for life-threatening clostridium difficile infection 

" The reversal in OGD's position only came to light when a Canadian stock analyst - who 
had received information from OGD - used the secret reversal in FDA's policy to 
downgrade the stock of Vancocin's maker, ViroPharma 

" The lack of a fair and transparent process violates numerous laws, regulations and 
policies as detailed in a submission to FDA Docket No . 2006P-0124 (see attached) 

Good Science 
" Based on a secret process and without providing scientific support, OGD has determined 

that bioequivalence of generic forms of vancomycin capsules can be demonstrated by 
dissolution testing instead of clinical trials 

" OGD has cited the Biopharmaceutics Classification System (BCS) as support but, by its 
own terms, the BCS Guidance does not apply to Vancocin - a locally acting drug that is 
neither highly permeable nor rapidly dissolving 

" OGD's proposed in vitro dissolution test does not consider the in vivo conditions of 
patients who would be given the drug 

" The lack of sufficient scientific support for OGD's policy reversal is detailed in a 
submission to FDA Docket No. 2006P-0124 (see attached) 

Protect the Public Health 
" Despite the widely-recognized public health threat from antibiotic resistance, OGD does 

not consider the impact of approvals of generic antibiotics on antibiotic resistance 
" A subtherapeutic generic vancomycin capsule would exacerbate the problem of 

antibiotic resistance in a disease that already presents a serious treatment issue 
" The low price of generic antibiotics, ordinarily viewed as good public policy, may trigger 

an increase in inappropriate use and antibiotic resistance, which threatens public health . 
This tension between public policy and public health must be carefully considered . 

" Approval of life saving antibiotics, whether brand or generic, should include 
consideration of how to protect their long-term effectiveness . 

" FDA requires sponsors of antibiotics used to treat animals to conduct a risk assessment 
regarding potential for drug approvals to increase resistant bacteria . It stands to reason 
that a similar risk assessment should be conducted for human antibiotics . 

Remedy 
First , to address the series of missteps described above and to avoid an indefensible 
decision by FDA, OGD should state that their previous policy of requiring clinical trials is 
reinstated . Second , FDA should announce that any change to this policy would only be 
undertaken through a public process based on the best available science including 
consideration of the broader public health issues raised by antibiotic resistance . 
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Dockets Management Branch (NFA-3U5} 
Food and Drug Administration 
Department of Health and Human Scn,lceS 
5630 Fishers Lane, Room 1.061 
Rockvil,1.e, I1I7 ?4852 

Re: FDA Docket Number 2006P-0124 

(7n March 17, 2.006, ViroPharma Licotpora.teci filed a petition to FDA's Office of Generic Drugs 

(Q(iD) seeking to stay aqipraval o£ any abbreviated new drug applications (AND;As) that 

reference `v'ancocin(iz~ capsules (vancorrlyci:n hydrochloride capsules) based solely an in vitro 

: bioequivaienLe testing .1 Announcement of the newstatzdard referenced within tliat petition and 

herein bad occurred the dav before, on March 16, 2006, Prior to that date, OGL7' ; interpretation 

had been that different standard, in vivo etiriicaI, trials would be the basis for deterlniniii4 

bisaequivalencc for generic vancaYrycin hydrochloride capsules. 

In its petition, ViroPharma Incorporated indicated that it would subsequently file grounds 

establishing the base-, for its disagreement with OGD's new bioequivalence test. On May 31, 

:2006, VViroPharma Incorporated submitted a supplement to that petition for stay of approval 

,setting forth a rnunber of legal bases demonstrating that OGD's new standard carrot,: as a;mattcr 

of law, be used in the review or' approval of crancomycin hydrochloride capsule ANDAs. '7 This 

document is the second of those filings., and is intended to be incorporated by reference into the 

March. 17, ?OOb petition for slay of ,approval . It Fiet,s forth a nuiiibcr of scientific and clinical 

See Petition for Stay of Action . ViroPharma Incorporated (March 17, 2006). FDA Docket 4 2006P-0 124, I?S$ 
Availablc at hr, l~~kets:~E~cket~;:t~ t)l?4:(~fi -fl124- ~,~titJtl.._~ C11-~c~tL~~~f_` last il~ _L7 . _~ .__,__W__._~__. ~ 

checked Julie 30, 200G} . ViroAharma's petition also sought_ the same relief regarding applications filed tinder 
section 5(15(b)(2) <}f the Federal Food, Drug, and Cosmetic Act that reference Vancocin . References to 

"ANDAs" in this document should therefore be read also to rcfer to applications under section SC)5(b)(Z). 
' ` See Supplement l to Fetitim for Stay of Approval . ViroPharma Incorporated (May; 31, ?006). FDA Duekct y 

20Q6P-0124 . Sup 1, Available at t~~t~~ ~~_~r~~ .fd~ . rr7t.,_~r~c~}yi,rt~5 dockets c~<r~kets tYf()1 .?4106t?-i?I 2 -sEw l--
inct~x~htin (last checked June 30, 2U0b) . 



bases to demonstrate that OCiD's new standard cannot, a5 a matter of sound science and prudent 

public health policy, properly be used in the review or approval of vancomycin hydrochloride 

capsule AN DAs. 

1 .11 OVERVIEW 

VancoCln capsules are a unique, semi-solid filled gelatin capsule formulation of vaneomyein 

hydrochloride, a complex, biologically derived peptide antibiotic, for oral administration . The 

C}CrD has proposed waiving in vivo studies in favor of using in vitro dissolution testing to 

establish the bioequivalence of a generic version of VarYCOCin capsules . OGD's proposal to 

modify the standard for determining bioequivalence and waive any requirement for 4unian 
testing is concerning because Vancocin capsules are indicated for two potentially life-threatening 

infections of the gastrointestinal (Cxl) tract, antibiotic-associated pseucic.init-mbranous colilis 

caused by Clostridium d ffieile and C71LC1'QCUIiC1S caused by Staphylococcus q!tfrLar.s (including 

methicillin-resistant strains) . The United States is currently experiencing an epidemic of G 

diffc.r.'le-associated disease (CDAD) caused by a new strain that has been reported to result in 

significantly more morbidity and mortality than historically reported . Approval of a generic 

product that has not undergone rigorous human testing carries the risk that a potentially inferior 

product might be used to treat these life-threatening conditions . 

ViroPharma Incorporated believes that the 0GD has not fully considered ail of the factors 

necessary to extrapolate an in vitro approach developed for rapidly dissolving, highly soluble and 

systemically absorbed drugs to a locally acting Cs! drug such as Vaneocin capsules . As described 

in detail below, Vancocin capsules are not. rapidly dissolving, and vancomycin, the active 

pharmaceutical ingredient is not well absorbed and cannot be considered highly soluble . As a 

result, Vancocin capsules do not fit the criteria of a candidate for a waiver of in vivo 

bioequivalenee testing . In addition, the in vitro conditions of testing proposed by OGD are not 

representative of' the in viva environment of the GI tract in patients with MAD or 

staphylococcal enterocolitis (SEC) to which the capsules will be exposed. There are several 

important pathophysiof ogic changes present in patients with C DAD compared . to healthy 

individuals that. make it even more difficult ¬o cxLrapola ¬e in vitro performance to tie clinical 

situation. These changes in physiology include profound alterations in GI motility and pH along 

the GI tract, as well as abnormal constituents in the Cil lumen that lead to conditions that arc 
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difficult to reproduce in any in vitro naedia . It is not surprising that no in 1%1tYtJIi7? vivo correlation 

(IVIVC;) has t1CC:f1 established for VancUCin capsules . 

The OGD also seems to have overlooked that although Vancocin capsules are locally-acting in 

the GI tract, systemic absorption has been documented in patients with CDAD. The potential for 

enhanced systemic absorption and accumulation of vancomycin I'rorn a generic product is a 

significani salcty concern as vancornycin can cause nephrotoxicity and ototoxicicy. This can only 

be assessed by measuring serum concentrations in a clinical study. 

As this supplement makes clear, OCill's proposal is neither supported by FDA guidance and 

precedent on establishing bicsequivalence for locally acting EJI drugs, the Advisory Committee 

for Pharmaceutical Sciences (ACPS) position an this issue, nor the clinical and scientific 

elements critical to consider a waiver of in vivo bioequivalence studies . The use of in vitro 

dissolution testing as the sole means of detertnining bioequivalence for any generic version of 

Vancocin capsules has an uyla.ccepLably high risk of approval of a suboptimally performing 

product and exposes patients to unnecessary risk of treatment failure and potential systemic 

toxicities . 

2.0 BACKGROUND 

Oil March 16, 2006, it becarne public knowledge that the FnA's OC'TCl was modifying its 

bioequivalcncc standard for oral Vancoc:in capsules and would accept the submission of in vitro 

dissolution testing data as a surrogate measure of in vivo biocquivalence .3 Until this point in 

time, the C7GD had a long-standing policy requiring clinical studies as the basis to detennine 

bioeyuivale:t7cc; between any generic version of oral vancomycin hydrochloride capsules and oral 

Vancocin capsules. However, in a letter dated March 1, 2006 (Ref# UCiI? #06-020U) to I01nium 

Capital Corporation ("Infinium Letter"), Dr. Dale Canner (Director, Division of Bioequivalence, 

nCiD)St3tCd 4 : 

"Vancolalycin is a highly soluble drug and the reference listed drug (RLD) product is 

rapidly dissolving . Waivers of u1-vivo bioequivalence testing can be requested in abbreviated 

new drug applications (ANDtks), provided that the test product is rapidly dissolving at. the 

'~ Jniiuium Capital report on ViroPhaima Incorporated, V1areh 36, 2006. 
° C}GD lcticr to Ynfinium Capital. March 1, 2006 . 
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conditions specified in the guidance Waiver of' r'n vivn t~,4 and BE studies fi?r IR solid oral 

dosage forms based on a bioph<arjracetctic.:s clcrssificalinras system (13CS Guidance} . Dissolution 

data in various media on 12 dosagge units each of test and reference products (Ior both strengths) 

should be provided as follows : 

Apparatus: USP Apparatus 1 (basket) 

Rotation speed: 100 rpm 

Medium: OAN HCl (or O.1N H(J1 with NaC:I at pIi l .Z}, pH 4.5 Acetate 

buffer, and pH 6~ .8 phosphate baffer 

Volume : 900 rnL 

Temperature: 37°C 

Sampling times : 5, 1{D, 15, 2(}, 25, 30, and 40 minutes or as needed for profile 

comparison" 

This drastic and sudden change in policy by the nCrD was implemented despite contrary views 

by thc FDA's ACPS, without input -from the Office of Antimicrobial Products (OAP), and 

without any public debate or dialogue with the innovator company, ViroNharma Incorporated. 

(}GD's new dissolution approach for Vancucin capsules is not supporiecl by FDA regulatiuns5 or 

guicianc4. The bzopharmaceutics classification system (BC;S) that C}GD relies on is expressly not 

intended to be applied to locally-acting GI drugs such as Vancocin capsules . The BC.S ., by its 

own terms, applies to drugs that are highly soluble, highly permeable, and rapidly dissolving (the 

so-called Class I drug products). As dc:scribed in demil below, these are properties that do not 

apply to Vancoein capsules . Vancomycin is a large, biologically-derived antibiotic peptide., 

made up of multiple components, that possess complex solubility characteristics, and is a poorly 

absorbed, low permeability drug. 

Vancacin capsules are indicated for the treatment of two serious infections that induce 

substantial pathophysiologic changes to the Gl tract, GDAD and SEC: . CDAD occurs almost 

5 See 21 C,F.R . § 320.22 
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exclusively 2n patients with recent antibiotic exposure . Clinical expression virtually always 

includes diarrhea as the most prolninent feature ; however, as with almost all enteric pathogens, 

severity is widely variable ranging from a few loose stools to a fulminant diarrhea associated 

with rapid dehydration . Common features include the findings of colitis with cramps, fever, 

fecal leukocytes, inflammation on colUnic biopsy, and the presence of pseudonlembranes 

(composed of a. loose network of lnucin, neutrophiis, fibrin, and nuclear debris), that appear as 

adherent raised while and yellowish plaques on the COlUIIIC T1IUCOSa {3T1 endoscopy . The disease 

is nearly always restricted to the colon, and can result in a protein-losing entezopath,y that is often 

associated with hypoalbuminemi:~ . .6 Roth. CnAD and SEC result in significant changes in the 

physiology of the colon and small bowel including altered motility (:ranging from ileus to 

hypcrmotility), pH and volume conditions, and the presence of various abnormal intralun7indl 

constituents kind inflammatory mediators . These changes in the GI tract. physiology are difficult ., 

if not impossible to simulate in an in vitro environment . 

CDAD and SEC also most conunonly occur in those greater than 65 years of age. Age is also 

associated with significant changes in the physiology of the GI tract that may impact the 

performance of an orally administered drug product in ways that can not be predicted from in 

vitro testing . To date, no correlation between in vitro performance and in vivn clinical outcomes 

for Vasicacin capsules has been demonstrated; thus, the extrapolation of in vitro product 

perfonliance to in vivo performance and clinical outcomes is associated with substantial risk. 

One of the public health risks associated with the OGD's proposal is potentially allowing a 

bioiNequivalcnt and pcx)rly performing oral vancomycin product on the market at a time when 

the threat from CD!1D is increasing. The incidence and severity of CU11D have increased so 

dramatically that several federal agencies, including the Centers for Disease Control. and 

6 Tedesco FJ, Barton R W, A1perS DH. {~linclamyc .'irs-x:; .Sc)c:iat.ed colit.is, A priticreci.ive st .udy.l3nn Tnler-i : ti9et1. 

19?4;8t :429-33 : Gcrding UN. Disease associated with Clo,riridium dif,ftcite infection . Ann Intern :lfed. 

1989;110:255-7 ; E'ekety R, Shah AB. Diagnosis and treatment of Clostridium difficdle colitis. JA2VA. 

1h93 ;269:?l-S ; Kelly C'.i', PothcmlHkkf.', LaMc>nl JT . OC3A'(7"7lJiT!!Y7 dicile coliti~_ N F.ngl J,1,4e(1. )t)94 ;33t):257-

C"z ; MoL-1g GA, Keighley MR, Buracm DW, Alexander-Wiltiarns J, Youngs D, Johrson M, et al. Antibiotic-

associated colitis : A review of tiC cases. !3r J Surg . 1979;G6:738-42; Bartlctt ,1G, Taylor NS, Chang T, Dzink 3 . 

Clinical arid laboratory observations in Ctv.rt'Yi'dctirrt difficife colitis, Ant ./ Clin Alutr. J 98(};33(Supp1 11):2521-G . 
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Prevention (CDt.'), the FDA, and the National Institute, of Health (N114) held a joint conference 

on May 11,222 DOG to begin w acidress tliis re-emerging and lifeAhrcateuinginfecticaus disease . 7 

VancomyciiY is also a critically itnpurtaiit atiCibacterial agent and the intravenous form is one of' 

the preferred therapeutic options io :~ methici11%n-resistant staphylococcal infection : Not only does 

a potentially suboptimal perforining generic ti-ersion of Vancocin capiuks being used in patients 

run the risk of 17aving a negative impact with respect to decreased efficacy for CDAD; it may 

alsc~ result in an increase in the prevaleace; of organisms resistant to vancomycin including 

.Slc7pla,y>locvccu ;s aup'eus and Entet'oc.orc;us species . 

The OGD's decision to abandon , the requirement for an in vivo demonstration of bioequivalence 

for generic version,-, of L'ancacin: capsules in 'favor of an inappropriately applied in vitro 

dissolution_ test is also unprw~;eclcalcd. To our knowledge, no first st 'time generic has been 

approved far an RLD based solely on in vitro dissolution since the t'9,94 ffatch-V4'axman 

; aiziendmznt went into effect,8 let alone for a drug used to treat potentially life-threatening 

ini&iious diseases, 

3.0 VANCOCIN CAPSULES CONTAIN A. COMPLEX, 
BIOLOGICALLY-DERIVED ANTIBIOTIC PEPTIDE IN A 
'UNIQUE FORNWLATIt3N THAT ENSURES SAFETY AND 
EFFECTIVENESS 

Tile active phatnacc«tical ingredient (API) of Vancocitl capsules is a complcX, amorglrous, 

tricyclic glycopeptide antibiotic derived from :4m}~cafatUgsis on6:tu7fs through a fermeniation 

process . It has a molecular weight' of appraxitna~Ccly 1,4$6 ' Daltons.9 Vaneomycin is a, 

polyfunctiorlal acnphoteric compound containing six (:unctional groups in acid-base equiliibria ; 

with two basic and four acidic groups . VancUmviin f6rms a three-dimensional pocket shape as a 

:result of bonds between aromatic amino acid, residues and contains a number' at' chiral centers, 

which may create different didsteriomeric forrns . At least 23 components have been ldetitifiA 

' Public Workshop on Linerging C}cistridial Diseases; May 11, 2006, 
}rtcW..~}~~~ <<<~F~i .~ _< cleri}17~ t~F ;~ ;~1}5tri~tia citci.~~e .hi~t~ (accessed nn:3tme 30, 2006), 

R- Ctr. for Drug Evaluation & Research, Guidance for Industry. Waiver of In Viijo Rioa1 ailahylityand 
Bioequivalence Studits for lrnniediate-Release Solid Oral Dosage Forms. Bused ona t3iopharmati;rutics 
Classification System (Aug . 2t3(}0), 
W'ilhelm NIP, Estes L. Vancomycin . Syampeasiunt on antiaiicrobirtl agents - Part Xll . lllclvo Cdin Froc . . 

1999;74:928-3,5 . 



by high perfonnance liquid chromatography (HPLC} that constitutes the raw drug material 

(Pigure 

Figure 1 . Chromatogram of ifaneomycin HCl Commercial Sample (A) and Purified 
Vancomycin HO Sample (B) 
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The principal component., known as vancamycin ' I3' {component # 15 in Figure 1), accounts for 

most of the nzic.robiological activity, but other components present arc known to possess 

bio)ogii;al activity . 

Vancornycin possesses activity against grain-positive bacteria. that occurs a5 a result o£ rapid and 

irreversible binding to the cell walls of sensitive bacteria .' 1 Vancainycin binds by its N-terminat 

end to the C-terminal T3-alanine-D-alanine residues of the peptidoglycan precursor UT)P-N-

acei.ylmuramyl pentapeptide at the external surface of the cytoplasrnic membrane of the bacteria. 

Vancomycin inhibits the addition of the peptidaglyean precursor to the growing peptidoglycan 

chain most likely due to steric hindrance. In addition, vancomycin inhibits transpeptidases and 

~° Diana J et al. Development and validation of an improved method for the analysis of vancomycin by liquid 
chromatography selectivity of reversed-Phase columns towards vanc.omy"c.in components . .T l,'hromutngr tt . 
2003 ;9;99G(1-2):115-31 . 

~' Sinha RIi, Ncuhas RC . Reversal of the vancotnyein inhibition of pcptidoglycan synthesis by cell walls. .] 
J3ac'ferivl. 1968;96:374-82. 
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carboxypcptidases that cross-link adjacent pcptidagl5rcan chains with pentaglyeinc side chains .' z 

The end result is the inhibition of synthesis of a normally rigid cell Wall . t3 Vancoinycin also 

alters bacterial cell membrane permeability and RNA synlhcsis,l4 but these functions are much 

less important than its actions on the cell wall . 15 

lia.ncocin capsules are the only FDA approved and marketed solid dosage fonn indicated for flie 

treatment of two significant bacterial infections of the Cil tract, anti biotic-associated 

pscudomenzbranous colitis caused by C : dr/fic:ile and enterocol.iti,., caused by Staphylococcus 

L11dYE'Z!J' (including rtzc-thicillin-rc;sistanl strains) . Vancoc:in capsules w-e poorly absorbed and act 

locally in the GI tract, specifically in the large intestinal mucosa in the case of C;DACJ and. on 

both the small and large intestine in the case of SEC. 

Vancocin capsules are a unique formulation of oral vancomycin consisting of a semi-solid matrix 

filled gelatin capsule utilizing a specific polyethylene glycol (PEG) b{l()U. Extensive testing has 

identified the particle siie requirements of vancomycin necessary to formulate the capsule and 

die rimd for a. strictly contxoIled environment during rnasiUfacturc to ameliorate. the hygruscapic 

nature ofthe API. The proprietary formulation processes, materials, and equipment -used in the 

manufacture of Vanc:ocin capsules have been shown sufficient to ensure adequate stability., 

consistency, and quality of the solid dosing form. As evidenced. by clinical trials and greater 

than twenty-years ofclinical use, Vancocyit capsules are very effective in the treatment of CDAD 

and SEC. 16 It is postulated that the proprietary manufacturing process and resultant unique 

formulation are important for consistent delivery of vancomycin to the mucasai site of action 

within the C1I tract mid the subsequent excellent clinical results . 

'z Nagarajun R. Antibacterial activities and modes of action of vancomycin and related gtYcoPePtides. Rntimicrub 
Agents Chernolher. 199 1 ;'35(4):605-9 . 
id .; Barna 3C:J, Williams M. The structure and mode of action of atycopLptide: antibiotics of the vancomycin 
group. Annu Rev Microbial. 1984;38 :339-57. 

'4 Pfeiffcr RR. Structural features of vancomyc.~n . Rev Infisct 1.7is, 198J ;3 suppl :S2fl5-9. 
" Wilhelm MP, L:stes L. Vanca3rycin . Syntposium on aniimicrohial agents- Part XII. Mayo Clin Prnc . 

1999;4:928-35 . 
16 Davidson D. A phase 2 study of the toxin binding polymer tuleettmer in patients with C. di fficiJc° associated 

diarrhea . EurMeaii'Socicty of Clinical Microbiology and Infectious Diseases . 2004, Prague, Czech Republic, 
ahstract4t}02 ; Pullman J et al . Ranoplanin vs. vanaomycin in the treatment of Clostridium clijTcile diarrhea : a 
phase 2 study. 44*interscienee Conference on Aniimicrobial Ag-jenks and C:hernotheranv, 2004' Washington 
D.C, . 



ViroPhaniza Incorporated has coziducicd extensive analyses o F the physicochemical and 

phaxinaceutic characteristics of vancnynycin as well as the release characteristics of Vanc.acin 

capsules including dissolution and solubility of the APT over a wide rarjgc of- physiologically 

relevant pIi's and volume conditions . VirUPharma TnCOrporatcd's data indicate that the APT in 

Vancocin capsules (vaneamycin HCl} exhibits complex, pH dependent solubility characteristics, 

and as described ziiore fiilly in Section 4.4.2, although highly soluble at low pHs, its solubility is 

substantially reduced at pH values above 6.8 . 3n addition, these studies have demonstrated that 

Vancocin capsules are nut rapidly dissolving (defincd in FDA Guidance as at least 85°ro 

dissolution within 30-minutes)"' under in vitro dissolution testing conditions across a 

physiologically and pathophysivlogically relevant pH range of 1 .2 to pli R .(} (data provided in 

Section 4 .4.1) . These -findings dings are inconsistent with the recent OGD assertion in the hifinium 

Letter that a waiver of in vivo bioequivalence studies is appropriate for Vancocin capsules 

specifically because the API is highly soluble and the finished product is rapidly dissolving . 

4.0 SCIENTIFIC AND CLINICAL EVIDENCE THAT 
INVALIDATES THE CIGD'S APPROACH FOR A GENERIC 
PRODUCT TO DEMONSTRATE BIOEQUIVALENCE TO 
VANCOCIN CAPSULES 

4.1 Vancocin Capsules Are Indicated for the Treatment of Serious, Often Life-
Threatening Infectious Diseases. Waiving In Vivo Siocquivalence Testing 
for Vancocin Capsule Generics and the Consequent Risks to Individual 
Patients and the Public Health are not Defensible by Way of Science or 
Public Policy. 

An important consideration in granting a biotivaiver of in vivo bioequivalence studies is the 

discasc(s) for which the RLD is indicated for -use . Vancocin capsules are the only FDA 

approved and marketed solid dosage form indicated far the treatment of two significant, lifa 

threatening bacterial infections of the lower g-asiraixitiestinal tract, antibiotic-associated 

pseudorneanbranuus colitis caused by C.'. cliffrcile and enterocolitis caused by Staphylococcus 

uureus (including methicillin-resistant strains). The bencfit:risk. assessment associated with 

improperly approving a bioINequivalent. product based solely on in vitro dissolution testing is 

unacceptable for these disease states . Should a biolNequivalent generic vancomycin capsule be 

" Ctr. Car Drug Evaluation & Research, Guidance for Industry . Waiver of In Yivo I3ioavuiiability and 
Bioequivalence Studies for Immediate-Release Solid Oral Dosage Forms Based on a Biophannaceutics 
Classification System (Aug . 20{l{I) . 



appr'c,Grcd for use, it: would be very difficult to identify treatment failures in patients resulting 

from thc use of a subtlierapeutic tornnulation from those that Would. .haNfie proceeded to develop 

Sez-ere morbidity or death, a5 a - result of the infection regardless of drug fUrrrlilation . The 

idencitication of a biolNequivalenC oral vancomycin capgule would not occur until a hir9e 

intzrnber of patients had etperiericcd untic;ccssary ,suffering and./ or death. Oiily through aft 

appropriately powered in vivo clinical Erial can in vitro dissulLllion data be . verifiecl to reflect 

bioequi\raleYlce and clinical efficacy of a. generic- product prior to exposing and placing large 

'numbers of seriously ill patteiits at risk . 

Further, in Win) dissolution testing Will not deezrlnine if a generic varrctrrnycin capsule 

.formulation is systemically absorbed 'to the same- rate and extent _ as Vanc.ocin capsules .. If 

systemic absorption and accumulation occurs to a greater extent with a geaet`ic vancamycin: 

capside, patients will be placed at undue risk c7!' developing systemic toxicities . 

4.1 .1 The United States is Experiettcing an Emerging Clostridium difficile-
Associafed Disease Epidemic 

Antibiofiic-a:~.qociaied pseuclomembranous colitis was first described to be caused by C.'. drf teilc,? 

in the 197i1's, 'a Pseudomcrnbranous colitis: can occur when a patient's, normal gastrointestinal 

tract flora becomes disrupted, typically following antibiotic exposure . In patients subsequently 

ficile . exposed to C. diffirile,, this disruption can result in colonization and overgrowth ~~~iitl C . dif 

Some strains of C; dilficilc produce: toxins that result in an inflammatory reaction in the calanic 

mucosa. This results in the development of diarrhea that can be clitYic;ally significant, and 

.insome patients , cause herriodynamle instability . 

C:I3AD is the most common cause of nosocornial-acquired antibiotic-associated diarrhea . 

Although CIDAD is not a nationally reportable disease, the CDC estinia,tes that 500.,400 patients 

are affected by CDAD annualiy .2° over the last several years, CI here has been an increase in the 

"8 BarClett JG . Antibiotic-associated diarrhea . fit Eng;I Med: 2002,346 ::334-9 . 
"9 Id_ 
?ci Centers f'ornisea~w C'ontrul3nd Prevet1fi0n, 1u4~-nc.idadrclb.~ri%it1Accsessad Junc9,, 

2006 . 
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number oi'cases of C;DE1D'1 and more descriptions ofacute and severe disease associated with 

C, difficFle have been reported." 

Data collected for #11e National Hospital Discharge Survey have been utilized to evaluate the 

increase of C. d f~cile in US hospitals . '3 The number of discharges for which CD.A D was listed 

as the first diagnosis increased from 25 .4()U in 2000 to 54,{)0{? in 2(?03 (P<:() .(101) . Annual 

increases in tile point eStlII1fl.teS Of these discharges over the precedent year were 43%,18%, and 

2?% in 2001, 2002, and 2003, respectively . 'l°he estimated papulation-based rates of discharges 

with either a. first-listed or any diagnosis of CDAD during this period are presented in Figure 2?4 

The upward trend in rates of CDAD both as first-listed (P=0.fl08) and as any (P=0.01) diagnosis 

were statistically significant between 2000 and 2003 . 

Figure 2. National Estimates of US Short-stay Hospital Discharges with Clostridium 
.11cile Listed as Primary or as Any Diagnosis. dif 
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Z' McDonald LL et al . Increasing rates of Clostridium difficile infection among patients discharged ftoin US 
short-stay hospitals, 199G-2UC13.En:¢ig Infect 1)is . '4006;12(3):409-1 5, C:hernak E. Severe (:lustridiurn dif~cife 
associated Disease in populations previously at low risk -- four state.r", 2005 . AWZYR. 200S ;S4:1201-{ . 

z` Pepin d et al . Gln,ccridiurn cliffecile-associated diarrhea in a region of Quebec from 1991 to 2003 : a changing 
patcem of disease severity . CRAY. 2{)04 ;17I(5):466-72 ; Loo VG et al . A predominantly clonal mulii-
instittFtional Outbreak of Clostridium clif'freile-associated diarrhea with high morbidity and mortality. NEngl J 
ltiied. 2Q05 ;3532442-9. 

2' McDonald LC ct al . Increasing rates of Clostridium difficilc infection among patients discharged from US 
short-stay hospitals, 1996-2003. Emc.~rx In fcct Di,s. 2006;12(3) :4{)9-t 5. 
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In 2005, Loo et al . identified a new strain of C. diffr'.cile that was associated with high rates of' 

severe disease in several hospitals in Quebec . Over a 5-month period in 2004, they reported an 

incidence of 22.5 cases of CUAD per 1000 admissions, with an attributable mortality rate of 

6.9'% in 12 hospitals in Qucbcc.2' This strain demonstrated high resistance to fluoroqtzinolones, 

the presence of binary toxin genes, and a partial deletion of the tcdC regulatory gene (that is 

believed to sen~e as a_ negative regtila.t:or of the production of toxins A and B) . These mutations 

have been proposed to result in the increased virulence of this new strain of C. cli/Jicile . 

In addition, the rate of colectomies related to CDAD has also been reported to have increased 

signiticantly .26 in a report from the University of Pittsburgh, the number of coleclomies 

increased from 3 in 1441 to 17 in 2000. This institution has also experienced the emergence of 

this new strain o!.' C. difficile with increased virulence, antimicrobial resistance, or both 27 The 

new strain of C: dif,fcile belonging to the tox.iztotype III group has been identified in several 

reports 28 and been shown to produce lfi times more toxin A mid 23 tixncs more toxin B, (the 

~, than other G diffic.ile strains.``' pritnary virulence factors of C;. d~~wile 

Toxinotypc III strains have been definitively identified in at least 21 stales in the U.S . ., several 

hospitals in Canada, and Western Europe . Two surveys of clinicians have been conducted over 

the past 2-years to evaluate clinicians' perceptions regarding lhe number of patients they arc 

treating with CDAD, the severity of cases of CDAD, and the frequency they encounter patients 

who havc a relapse of disease . As shown in Figure 3, both surveys have noted an increase in the 

number of eases of CDAD, the number of cases of severe CDAD, and the -number of cases of 

z$ Loo VG et al . A predominantly clonal multi-institutional outbreak ol' C.lo.viridii4m dilfic.ile-associated diarrhea 
with high morbidity and mortality. NLng>i J MecL 2fl05;353 :2442-4. 

'" Dallal R M et al . Fulminant Clostridium difficile : An uixlerappreciatedand increasing cause of death and 
complications. .4rrn ~Surg2Q02;235(3):3fi3-72 . 

2' McDanald LC et al . An epidemic, toxin gene-variant strain of Clostridium diffieile. N L)zgl .l Mec.l, 
2005 :353 :2433-41 . 

Z~ Pepin J et al . Increasing risk of relapse after treatment of Clostridium difficile colitis in Quebec, Canada . Glira 
lnject Di. .r . 2005 ;40 :1591-"; Muto CA e-t al . A large outbreak of Clostridium dicile-associated di.sezse with 
an unexrcctcd proportion of deaths and eolectomies at a teaching hospital following increase flouoroquinonlone 
usc. Infect Control llosp F.pitleniul. Z(}Q5;2b273-At? ; h4ushcr DM ct hl. Relatively poor outcome after 
treatment of Clvstridiarrn diff`u.~lle colitis with rnetronidazole . Clin Infecl Dis. 2005 ;40:1586-90 . 
Warny M et al . Toxin production by an emerging strain of Clostridium difficile. associated with outbreaks of 
qevere disc;ase in North America and Europe . Lancet. 20()S;3G6:1(}?9-84. 
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CDAD that rela~pse, with the more ; recent and ongoingsu<-vey showing greater increases In all of 
these markers, 

30 

Figure 3 . Comparison of Infectious Diseases Society of America/ Emerging Infections 
Network (l DSA1FTN) and the Clostridium d~fficile Surveillance Project 
(¬.'.DSP) Results. 
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Fu11her complicating matters, there have been recent reports of severe CDAD in individuals 
otherwise considered to be at low risk for contracting this disease . Specifically, the CDC has 
documented the occurrence of severe MAD - in Pennsylvania and three other states in otherwise 
~~c:ii~ ~fy A11,~: ,rdunds living . in the cominunity , who had minimal or no exposure to: ahealth-care 
s~l-I E~~ within the prior three months, and in .~Seripartun~ women. ̀ ~1 Moreover, 24" la.of the. L, 33 

investigated had not been exposed to antimic:robial agents within three months of the 

~a Gelvne SP et al . C:losiridwucn clifficide L;pici ;;minlogy : Results of an International Web-based Surveillance 
Frqject, SHE.L :siSau~c~ ni¢:.._.~~in~� Late r~reu"<, ;.r presentation, April 2006 . 

31 Chemak F. Disease an populations prcvioatsly at low risk -- fflurstates , 
2005. tt1t1i1kdR . 20051i-4 ;!2101-5~ , 
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onset of CDAD.32 Adding to the concern. is that some of these cases were severe in nature and at 
least one resulted in death . 

Additionally, Dial and colleagues have reported a dramatic increase in the occurrence of' 
community-a.cquired CDAD in patients taking gastric acid suppressing proton-punip inhibitor 

drugs (e.g., PI'tICl5L4 (OiilEpiclL.Ull.) or rfeXlltT17 (C;iUIT1V'pt'itLUIt)) in [lie U.K .33 The authors 
reported a two- to three-fold increase in the risk of commUnity-acquired CDAD in patients taking 
these drugs, and approximately 75% of CDAD cases in the "C;enerai Practice Research 
Database" were in patients who had not been hospitalized in the year prior to diagnosis . These 

findings led the investigators to postulate that the mechanism of increased CDAD risk is 
associated with the degree of gastric acid suppression, and noted that decreased gastric acidity is 
"a known risk factor for other infectious diarrheal illnesses such as travelers' diarrhea, 
saJmonellos.is, and cholera."1a 

4.1.2 The Availability of a Suboptimally Performing Generic Version of Vancocin 
Capsules. May Enhance the Spread of 4'Ancomycin-Rcsistant Organisms 

The foregoing publications suggest that the occurrence of severe CDAD in populations 

previously considered to be at low risk may be related to the emergence of a more virulent strain 
of C. cliffirile, and that an increased risk of CDAD may he related to gastric acid suppression . As 

a result of the growing population affected by CDAD and the reports of poor response to 

metxoniciazole," more clinicians may begin to use Vancocin capsules. Inappropriate or 

Unwarranted use of any anti-infeclive agent may result in the selection and spread of resistant 

pathogens . Resistance to vancomycin in clinically important organisms was first described in the 

late-1980; in F.nterocnccus species and in 1997 in Staph,ylacoccus species . As a result, 

recommendations to prevent the spread of vancomycin resistance and control vancoinvcin-

intenlzediate and vancomycin-resistant Staplrylocnccmv aurcus (VISAIVR5A.) were published by 

'"' C.hernak E, Severe Clostridium difflci/e-associated Disease in populations previously at low risk -- four states, 
200.5, JLfrLlWli. 2005,54-14101-5- 

33 Dial S et al . LISB of giiSCTIC acid-suppressive agents and the risk of community-acquired Clostridium difficile-
associatcd dis=c. JAMq. 20a5 ;294 :29i39-95, 

:sa Td. 
5 Pepin J et al. Increasing risk of relapse aAer treatrnenl or Clostridium dif~siJe CUL1G5 in Quebec, Canada . Clin 

Inf'ect 1)is. 2UU5;4U:1591-7; Musher DM et al . Relatively poor outcome after treatment of Clostridium diffiede 
colitis with rnetronidazole. Clfn Is?fer:rL)is. 2Ot)3;4d:1Sd6-9U. 
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the C;DC in 1995 and 1497,3`' respectively . These organisms have recently been identified by the 

InfectiMls Diseases Society of America (IDSA) a5 "problem paLIlUgeJl .ti ."17 The availability and 
use of a subvptimally performing generic version of Vancocin capsules may augment the spread 
of organisms resistant t0 Va11COi1'lyCln, including naethicillin-resistant Sluplzylneoecus aureus 
(MRSA), vanconlycin-resistant cuterococei (VRE), and 'v'RSA . An increase in the prevalence of 
these pathogens will further challenge cl.inicians Who have limited antirnicrobial agents available 

that are: effective in treating these organisms and will negatively impact public health . 

4 .1 .3 Vancacin Capsules Are the Only FDA. Approved Treatment for CDAD and 
Are Considered the Treatment of Choice for Patients with Severe CDAll by 
National Treatment Guidelines 

Several national societies have published practice guidelines for tile management of CDAD .;' 
Althnueh never approved by the FDA for the treatment of MAD, 11letronidazole is 

recommended by these guidelines for the treatment of mild-to-modcrate disease . 'this is based 

primarily on the results of two, prospective trials that compared oral vancomycin to oral 
metrorudazole in patients with CDAD reporting no statistical difference between tile two 

treatments with regard to initial clinical response pr relapse .39 Oral vancomycin has been 

recommended by these treatment guidelines for use in those who are pregnant, those allergic or 

intolerant to metronidarule, those requiring prolonged therapy, or those with severe or life- 

#lucateniiig disease . 40 

The development of more severe disease in patients with C. d# 1icile infection presents significaiYt 
clinical concerns. In particular, cliniQians have noted a more rapid progression of disease from 

6 Recommendations for preventing the spread of vancomycin resistance : recommendations of the Hospital 
Infection Control Practices Advisory Committee (HICPAC). h?_MYiIR IN95;44:Rfz-I2 . Interim guidelines for 
prevention and control Staphylococcal infections associated with reduced susceptibility to yancomycin . .'lafA,1K-1s' 
July 11, 1997, p . 626 . 

" Talbot 0 et al . Bad bugs need drugs : An upclaLe on the development pipeline from the i1IlI1tYlIt ;ICtLilill availability 
task force of the Infectious Diseases Society of America. ( ."lin In Ad Dis 20d6;42:657-6$ . 

8 Fekety R. Amer J Gastrwe.nterof. 1997;92(5):739-SQ; Gerding DN et al . lnfect Control Host) Eprdear+iol. 
1995 ; i6($):4s9-77; ASHP. Am J NE<nllh-.Sy; 1''hrlrm . 199$;55:14U7-11 ; Guerranl ftT, et al . t.'lin Inft.rt TJis. 
2001 ;32:331-51 . 

'9 Teasley DG ct al . Prospective ranaomi7ed trial of tnetronidazole versus vancomycin for Clostridium difficile 
associated diarrhea and colitis. Lancer 1983 ;Nov:1043-4fr; Weniscli C et al . Comparison of vancosisycin, 
teicoplanin, metronidAZOie, and fiisidic acid for the treatment of Clostridiurn difticile-associated diarrhea. C;& 
Infec.r Di.s. 1996;22:$'13-8K . 

40 I-'ekety R. Ance.r .l Casiroenternl. 1997;92(5):739-50 ; Gerding DN et al . Infect Contra! llosn Bpademiol. 
1995 ;1 fi(tS) :459-7?; ASHP. Am,I Health-.Sy,r Phcrrm. 1998;S5:1407-11 ; Guerrant RL et al . t:Yn Tnfict Tlis. 
2001 ;32:331-51 . 
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diarrhea to pseudoinembranous colitis and hemody-namic instability, especially in patients 
infected with toxiflotypc ITI strains . 41 Of'additional concern to clinicians is the increased nuimber 
of coleetomies performed as a result of this more abgressiwe disea.Se4` and the marked increase in 
mortality associated with taxinotypc III infection .43 it has been reported that response rates to 
rrietronidazolc treatment, which typically is first-liiie therapy ior GD.AI:},¢4 have decreased from 
greater than aQ%4' to b0-7U%46 in centers affected by this strain . Available literature, however., 
continues to references a sustained response rate of greater than 9() percent with oral vancornycin 
during the tiinefirame when these strains have becUnne more COMMon .47 

'['he consequences of a bioINequivalent and suboptimally performing product reaching the 
market could be devastating in terms of resulting patient morbidity and mortality. The new 
strain of C. c~ifJicili-. that. produces si~r~ifi~,~~r~tly more toxin a.nd has been reported to cause a 

clinical disease that rapidly progresses &om mild to severe within a few days is being mare 
comrnonly encountered by clinicians . As evidenced by accumulated clinical experience and 
recent repurls, Vancocin capsules are a very effective treatment for C.DAD .49 In die absence of 

" McT}ariald C,C: et al . An epidenlic, tnxin gene-variant strain of C'.lostridiiim difficile_ NF,rzgl .l Mcd. 
ZO0S;353:2433-4 f; Loo VG et at . A predominantly clonal multi-institutional outbreak of t.'laslridiuna c~~f .fici1e-
associated diarrhea with high morbidity and mortality. NErrgl J Med. 2UU5 ;353:2442-9. 

z Dallal RM et al. Fulminant Cluslric!lurrr e(+fJ'irile: an unc;}erappreciated and increasing cause of death aria 
complications. Ann Surg . 20U2;235:363-72. 

" Pepin J at a1 . Mortality attributable to nosocotniat t.'Iraslridium dffccite-associated diSease during an epidemic. 
caused by a hypcrvirulent strain in Quebec . CMAJ_ 2005;173(9): onlinc ; Loo VG et al . A predominantly clonxl 
mUdti-institutional outbreak of Clostridium difficife-associated diarrhea with high morbidity and mortality. N 
Erzgrl .I iVecl. 2(1{15 ;353:2442-9. aa Simor AE et al . SHEA Position Paper: Gloslritiium difficile in Long -Term Care Facilities for the Elderly. 
Infeci Control and lloap FpidernioJ. 2002;23(11):696-703 ; Fekety R. Guidelines for the diagnosis and treatment 
of Clustricliurrr cai1jficile-associated diarrhea and colitis; American College of GastroenieroJagy, Practice 
Parameters Committee. 1997 ;92 :734-75{?; Hospital Infection Control Practices Advisory Committee (HiCPAt: j : 
R.ec.ommenc3ations for preventing the spread of vancornyc3n resistance . Infect Control Hnsp Ejtidemicjd.l9nS 
16:105-113 . 

5 Teasley T.7G et al . Prospective randomised trial of tneironidaz4le versus va1aC41nycin for Clostridium di; frlcile-
assot:iatecl diarrhea and col itis . Lancet, 1983 ;2:1043-6-, 'VG'enisch C et al, Cocnparisun of vartc:ottlycili, 
teicoplanin, n~etronidazole, and iiisidic acid for the treatment of Clostridium clif~ir.*-associated diarrhea. C:lin 
In~'ect Dis. 1996 ;;c2:813-$ . 

ao pepin J et al. Increasing risk of relapse after treatment of Clostridium diJ)`ic;ile cot itis in Quebec, Canada. C.lin 
Infect Dis. 2005 :.40:1591-7; titusher DM et al, Relatively poor outcome after treatment of Clostridium dsfficile 
colitis with inetronic~tir.c~le. C1inlnfecrt,f3Ps . 2005 ;40:1586-90 . 

°' Schroeder MS. Clostridium diftioilc-associated diarrhea. AmFam Physician. 2005 Mar 1-,71(5) :9'4 1 -8 . 9 Davidson I7, A phase 2 study of the toxin binding polymer tolevanier iti patients with G, dilflriie associated 
diarrhea . European Smcictvol'C:linical Microbiology arid Infectious Disei.acs May 2004, Praguc, C:ieoh 
Republic, abstract#902 ; Pullman J et al . Rainoplanin vs . vancamycin in the treatment of Clostridium dif ficile 
diarrhea : :e phase 2 study. 44"' Tnterscience Conference on Antimicrobiat Agents and Chemotherapy, 2(104, 
Washington D.C;. 
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in vivo clinical studies that demonstrate biUequivalence, it will be very difficult to identify a 
suboptimally performing product due to the significant background morbidity and mortality 
associated with C:DAU. The bcncfit:risk consideration and serious public health consequences 
associated with the potential approval of a bialNeqUivalent product must be considered and 
openly disciissed . 

4 . .1 .4 Vancocin Capsules are a Lucally Acting Agent But Have Been Documented 
to be Systemically Absorbed in Patients with CDA.D. Clinical Assessment of 
Serum Concentrations is Essential to Ensure Patient Safety 

As noted above, vancomycin hydrochloride is a large molecule (MW 1,486) mid its systemic 
absorption after oral administration. is limited in patients with normal CI tract physiology.44 
Although uticattunla.n, systemic absorption of vancomycin allcr oral administration has been . 
reported in patients with CDAD.S) Accumulation appears t0 occur most CUITITI.10T11y in patients 
with concomitant CDAD and renal insufficiency and the potential for this to occur is clearly 
documented in the product labeling for Vancocin capsules within the precautions section."" 

There arc important patient safety issues related to systemic; absorption and accumulation of 
vancornycin. Most patients with GDAD are greater than 65 years of age. 12 The majority of these 

9 Lucas RA et al. Disposition of vancomycin in healthy volunteers from oral solution and seeni-solid matrix 
capsules../ Clin Phurm Thrsr. 19$7;1217-11 . .sn Thompson CM Jr et al . Absorption of oral vancomycin- possible associated toxicity. Gstern J Ped Nephrnl. 
19R3;4(t):1-4. Matzke CiR et al . Systemic absorption or oral vancomycin in patients with renal insufficiency 
and antibiotic-associated colitis . Arraer .! Kid ni,s . l9$7;9(S):422-5 . Arrr7stiung C,1, Wilson TS . Systemic 
absorption of'vancamycin, ,l t;lin .l'crth . 1995;48(7),(89. IIergeron L. Boucher TD . Possible red-man syndrome 
associated with systemic absorption or oral vancomycin in a child with normal renal function . !!nn 
1'harmacother. 1994;28(5):581-4 . Iiirata S et al . Elevated serum vancomycin concentrations after oral 
administration in a hernodialysin patient with psettdnm2tnbranous colitis. .Iap J Glin Pharmcrc.nl Ther. 
20{)3 ;34(3) :87-9{} . Brouwe;r DM et al . Systemic absorption of low-dose oral vaneomycin. .l Phar Prerctir.e 
Resear . 2Q05;3S( ;3);222-3 . Barciay P, O'Canncll P. Therapeutic serum 1cvels achieved with oral vancomycin. 
.4u.cdr JI1n.cp Phar, 1994;24 :125 . Spitzer PG, Eliapoulus GM. Systemic absorption of enteral vancomycin in a 
patient with pseudonicmbranous colitis. Ann Inlern Meo. 1984; I f)Q:S33-4. Tedesco F et at . Oral vancomycin 
for antibiotic-associated pseudo-mcmbranous colitis . Lancet. I9?8;2:226-2d8 . 5chuad U'13 et al . Clinical 
pharmacology and efficacy of vancomycin in pediatric patients, ~7 Ped. 1980;96{1}:119-26. Killian AD et a1 . 
Red man's syndrome after oral vancorriycin, Ann Intern A7e~1 1991 ;115(5):410-11 ; Aridhyula S et al . 
Significant absorption of oral vancomycin in a patient with Clostridium dirzTe colitis and normal renal 
fiznctinn. Snuth rYfed.l7_006;99(5):518-2Q. 

J Vancocin capsules. Product labeling . ViroPhanna Incorporated, January 2005, 
'Z McDanald LC'. et al . Increasing rates of Clostridium difficilc infection among patients discharged from [:S 

short-stay hospitals, 1996-2(l03, L'merg7nfectLlis . 20()6;12( :i):4U9-I5 . 
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patients has some degree of renal institfic;iency rela.tecl to a.girig'3 or other Coneornijant disease 
state(s) and, therefore is at higher risk for systemic absorption and accumulation. Systemic 
accumulation of vancoilaycin is associated with a number of adverse effects including 
nephrotoxicity and ototoxicity'4 and serum trough concentrations in excess of 12 mccaImL55 have 
been associated with these toxicities . Several reports in the literature have documented Sertltzl 
concentrations after oral vancornycin administration to be in excess of 12 mcg/mL.56 The 
product labeling states in the precautions section "Clinically significant serum concentrations 
have been reported in some patients who have taken multiple oral doses of vancoiYiyciu fi~r 
active C. dofficile-induced pseudomembranous colitis ; therefore, monitoring of' serum 
concentrations may be appropriate in some instances, e.g., in patients with renal insufficiency 
and/or colitis . Some patients with inflammatory disorders of the intestinal LIltleoaa may have 
significant systemic absorption of vancomycin and, theref'ore, may be at risk. for the development 
of adverse reactions associated with the parenteral administration of vancomycin (see package 
insert accompanying the intravenous preparation) . The risk is greater if renal impairment is 
present. It should be -noted that the total systemic and renal clearances of vancomycin are 
reduced in the elderly. Ototoxicity has occurred fn patients receiving vancamycin. It may be 
transient oz' permanent . It has been reported mostly in patients who have been given excessive 
intravenous doses, who have an undc:rlving hearing loss, or who are receiving concomitant 
therapy with another ototoxic agent* such as an aminoglycoside . Serial tests of auditory- function 
may be helpful in order to minimize the risk of ototoxicity. When patients with -underlying renal 

'z Latny PP. Comparative pharmacokinetic changes and drug therapy in an older population . JAM Geriah- Sbc . 
1952;30(l i Suppl):511-9 ; I3anzmerlcin A e! al . Pharmacokinetic changes in the eldorly. Clinical implications, 
Clirr Pharmacokinet. l 999;35(])A9-64 . 

'` Levine DP. Vancomycin : A history. Clin Infc.ct Dis, 2006;42 :55-12 . 
55 Rybak M.i et al . Nephrotoxicity of vatlcomycin, alone and with an amiaogiycaside�]Arttimicrnb Clrernn,her, 

1990:25(4) :67c)-87. 
5" Ttiompson CM Jr et al . Absorption of oral vancomyc.in-possiblc associated toxicity. Intern .1 F'ediatr Nephrol. 

19fi3 :4(1):i-4; i3ergeron L, Tiouchex FD . Possible red-man syndrome associated with systemic absorption or 
oral vancomycin in a child with normal renal function . Ann Phcrrmcrr.otfrer. 1994 ;28(5):58 1 -4 ; Hirata S et al_ 
Elevated serum vancomycin concentrations after oral administration in a hemodialysis patient with 
p9iudomembrAnous colitis. Jrrj)J Clir: Pharincacol TTier. 2p03;34f,3 j:87-94; Brouwcr DM et al . Systemic 
absorption of low-dose oral vancamycin. J Phrer Practice Reseur . 2tJ(?5 ;35{3} :222-3 ; 5_pitzer ('U, Eliopoulus 
GM. Systemic absorption of erlteral vancomyciu in a patient With p5zCLCjO1t1C771I}Fdt1AtLS COIItES, Ann TntEarn Mercl. 
1984:10U;533-4 . 
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dysfunction or those receiving concomitant therapy with an aminogtycosi.cie are being treated, 
serial monitoring of'reiaal function should be performed."" 

Additionally, pareDtcral administration of vancomycin has been associated with a systemic 
pseudor311ergiG reaction called Red Man SvtiC1J.'O[rle .5~ '[his is mast commonly caused by rapid 
administration ol'parenter.al vancomycin and manifests as itching, rash (usually restricted to the 
torso and neck), shortness of breath, and tachveardia.'`~ This has also been documented in 
patient,, after receiving oral vaizcoznycin therapy.6° fn one report in a cllild, a I -hour post oral 
dose serum level was documented to be 28 .7 rncglml ., and the child experienced Red Man 
Syndrome. 161 

VimPhaxtna. Incorporated i5 requiring assessment of systetnic absorption of orally administered 

Vanc:ocin capsules, in all clinical studies it has sponsored or supported to ensure patient safety 

and further characterize the potential systemic exposure to vancornycin. 

Comparison between oral Vancocin capsules and any generic oral vancomycin product with 

regard to systemic exposure and accumulation is critical to patient safety . The potential for 
enhanced absorption and subsequent accumulation clearly exists . Importantly, alterations in the 
formulation of oral vancomycin have been shown to enhance the systemic bioavaitability of 
vancomycin and can potentially result in systemic exposure that is unsatc.K? Although the 
unique -formulation process and resultant product, Vancocin capsules, have resulted in systemic 
absorption in patient,,; with CDAD, no cases of 11epIlIOl03Ct(:.ily or t71ULilXlClly have been reported 
to occur as a result. Dissolution testing is neither designed to nor able to predict the rate and 

7 Vancocin capsules . Prsxinct. labeling . ViroPharnia Incorporated, January 2()()S . 
$ Levine DP. Vancomyciu : A history . Clirr lnjec:i Dis. 2006;42:S5-i2 . Healy DR et al, Vancomycirt-induced 

histamine release and "Red Man Syndrome": Comparison of 1- and 2-hour infusions. AnPirnicroU Agents 
C.henwther_ 199p;34(4) :550-4 . 

'' Ciarrelts JC, Peterie 1T7 . Vancomycin and the "Red Man's Syndrome". N F.ngl,l hled. T985;31?:245 ; Davis KI, 
ct al . The "red man's syndrome" and slaw infusion of vancomycin . .4nn Intern Mea'. 1986 ; 104(2):285-6. 

° I3ergeron L, IIoucher FD . Possible red-man syndrome associated with systemic absorption of oral vancomycin 
in a child writh normal renal function . Ann Plzarmcrcnther. 1944;28{5}:58I-4 ; Killiars AD et ail . Red man's 
syndrome after oral vancomycin . Ann Intern Mecl, 199 1 ; 115(5):410-11 . 

1 .F3ergcron L, iioueher W.1'ossible red-man syndrome associated with systemic absorption of oral vancomycin 
in a child with normal renal function . Ann ahcrrmr.rcother . 1994;2R(5);581-4 . 

`'Z Kajita M et al . Enhanced enteral bioavailability of vancomycin using water-in-oil-in-water multiple en3ulsivn 
incorporating highly purified unsaturated fatty acid. Journal qf'Pharrnaccztticai Sciences . 24Ut1;89(IO):l243-52 ; 
Shively N1L, Thompson DC. Oral bioavailability of vancomycin solid-state c.mulsians . Inln.rnrrllnraal .Ior~rnaT nf 
PiPCrrmcrrc:ttic. .c. 1995 ;1 ' 17(l):119-22. 
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extent to which a generic formulation of oral vancomyein will be absorbed . This can only be 
accomplished through assessment in clinical trials . Given the potential severity of both 
nephratoxicity and olvtoxicity, it is clearly in the best interest of patient safety to evaluate 
systemic exposure in vivo to ensure no unanticipatcd exposure and accumulation of vancomycin 
occUrs . 

4.2 The OGD Has Nat Considered the Path aphysiolagy of CDAD in 
Recommending an In Vitro Approach to Evaluate the Biocquivatencc of 
Vancocin Capsules. Any In Vitro Approach to Determine :E3ioequivaience 
Must 13e Correlated to in Vivo Outcomes and Be Conducted Under "13ia-
relevant" Conditions. 

As stated in the dissolution testing guidance, "The value of dissolution as a quality control too] 
for predicting in vivn perfonnaylce of a drug product is significantly enhanced if an in vitro-in 
uivo relationship (correlation or association) (IVIVC :) is establislZCd . . . ."63 It is also stated that 
"Far highly water soluble (BC;S classes 1 and CCC) irrmediatc release products using currently 

available cxcipicnts and manufacturing technology, an iVFVC may not be possiblc.44 1n 
contrast, the dissolution method proposed by the OCiD is one that has been proposed to simulate 
product per('csnnauce in the gastrointestinal tract of healtl?v subjects and asstGrneS normal gastric 

emptying and gastrointestinal motility . 

4.2,1 Establishing in Vitro-In Vivo Correlatians (IVIVC) Js Extremely Difficult 
and Has Never Been Established far Vancocin Capsules 

Dr. Lawrence Yu (Director for Science, [)CiD) described the difriculties in establishing IV1VC at 
the May 2005 FDA ACPS meeting as Follows : "FDA has lots and lot-, Or dissolution data . We 
have a lot of products approved that have required dissolution data. Yet, when we look at 
dissolution data and try to transfer those dissolution data into knowledge, unfortunately we 

_ almost. get nothing because every single drug, every single product has used similar or different. 
dissolution media. It has been difficult -for us to get some kind of in vivolin vitro correlation 
even though we have lots., and lots, and lots of data because the difference among in vitro 

dissolution tests almost cannot be translated in vivo. That is the difficulty. You really need a lot 
of laughing, sunshine, and good luck to get iVIVC,, and even if you get it today it may not exist 

63 Ctttr. for Drug Evaluation & Research, Guidance for Industry, Dissolution testing of immedi :itc release solid 
oral dosage forrns at p.'7. (August 1997). 

64 I d. At ll . 7. 
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toTZ7orrow if you change the f6rrnulation a : bit . That is why the farnovs words of [Dr.] Ajaz 

,[Hussain . Deputy Director, Office «f Fhartzlaceutical Science (at [tic time of the rueeting)] is that 
IWIV£' is fonnulation spccific."s5 

For Vancocin capsules, an T"v'IVC has not been established. It has been suggested that local (i .e ., 

intral«n7it7a1) concentrations of vancornycin must be in excess of the minicnum inhibitory 

concentration ("M.Ie") (I-8 p g/~mL) for C dijjicile:bb Oral administration of standard doses of 

Vartcocin capsules results in sufiicient conceatrations to be effective against these bacteria ., as 

evidenced by the (:ecal recovery of 3,100±400 pgr`g wet weight of vanconnvcin in patients who 

were successfully treated for ps:eudornembranous colitis.''' Of importance,: however, there are no 

validated c«rrclatiuris between; the foregoing MI:C and fecal recovery wiice.ritrations with 

concentrations achieved' at the site of action, eMofiveness, and safety of Vancocin capsules-

FDA has determined that it is not feasible to use fecal recovery of drugs as an approach to 

evaluate hinequivalettce ̀;8 In the absence of such a. relationship or any otlier validated TVIVC, a, 

trial with clinical eMdpnint~ must: be the method of determining bloequivalence . 

Of note, there have been difficulties associated with applying in Wtrzy dissolution testing to drugs 

used to treat 6I-related disorders. A_ well documented - example of tiYi8 in FDA's background . 

document presented at the FDA ACPS meeting in 'October 2004 included the following data, 

which provided an example ofcomparative dissolution for several mesalamine formulations in 

different media (Figure 4):6y 

5 Transcript of FDA Pharmaceutical Science Advisory Committee, at, May 3, 2005, available at 
<<f:e~ ~ «F~ :c~ . ~~=c~E~rcn~ de7rt~~E,, .a~ ~1~rtraroscri t,`~C~0S-4I3i'Tl aecesscd June 14, 2006 . 

° Lucas, R..A ., et a] . 1987 . Disposition of vaneoinycin in healthy volunteers from oral solution and seini-golid 
nv3trix capsules . .I Cfirr Phar»z 7her 12 :27-31 . 

' 'tedesco, P., et al . 1978 . Oral vanroFnycin fnr alnibratiC-assoeiated psettdomembranoiis colitis . Lancet 2:2"(-
5. 
OCi[7 letter to MinYz Levin (OGD #(}5-14f1()), N7arch .7, 2006 . _ 

r'9 IVf . W, Rudolph, S . Klein, T. E_ Seekert, H . Petereit, and J, B . tlressman . r1 mew S-aminosalievlic acid tnulti- 
unit dosage fiotmi for the therapy of ulcerative colitis . Eur.! Plrrrrrn-Biophurm. 2001 NiaY;S t (3 ): l 83- 190. 

21 



Figure 4. Comparative In Vitro Dissolution Profiles of Various Mesalalmine 
Formulations . 

, 

w 

.1J 

0 
o w +x ISO ~.a 300 3W 

tinelmin) 

t12. `.l 'yiw:wauu Ji>wl0.bm JAUh1a in ~Gyc . r~p~c~wd ax nr.w t Sll. 
ci" i S:J<~!a!l ̀ . t-t ~..N' . IQ) AnaaAGio ', L ) itw-`~ : :,F_wtr~ 
gE~ !'i iUl .ip,"14"q. . - 

9 

b 

Y 
Y 

a a1 i7J 78o YID too Na 

iim! (min) 

pit . i . t:'anpmaua~ Ji.aolwi"o Fw,filr: iu plnisdw 3~eRn "di i .= . 
t~M'."fuA:n: mt.a~ '. 5(l . tl"i tid~~t:V f.~` :f ~-1 Clarnwi' ".IC" irSP:R("IIi171' . 

, 
e� .! 

a ~. 
20 ~ 

G . FO L24 110 240 33q 

time (minJ 

C.'nnipuAna dovVu~uw ~wa4 :t~a ni 1du "+Jdwe twfq, Idl [I H . 
r.rxv-tx.- Sl~ C65-.-l'.~CsAco"dii-' 
f " I11711as1' .f~.11Nti7Jgcl~ f$ i:~Ultilcll1. 

100 

00 

9 

Y 

zo 

0 
a so 120 Isa 240 

LImC ; 71-j 

F7y!. S. (:nrr.~rr.~M." .16xilulicm ~xtdiL": in phumatc 6ulTrt pH ?< . 
c.y+rcvk J:n mr.m ' " SD. f(e) S:dWdl1': t:iwvutt: (G+~ A~:cn]aio ~ : 
~~ ~ Pcn~xa'':7 _.y F.,uk:wi!" FS ?aLt 

Importantly, as opposed to demonstrating the ability of this approach to establish the 

bioequivalence of different mesalamine formulations, the foregoing data suggest these 

formulations are biolNsquivalent even though they appear to have comparative clinical safety 

and efficacy . Dr. Robert C,ionberger (an FDA official) conlirmed in a presentation that clinical 

studies have not demonstrated significant differences between existing mesalamine 

fotTnulatians.'° Dr . Gordon Amidon (a Professor at the University of Michigan) commented that 

it was a surprise to development scientists that the mesalamine products dissolved at different 

rates at pH 6.8, and that he did ''not think they would be bioequivalent in the gastrointestinal 

'° SandUom WJ. Rational Selectim or oral S-aminvsalicylate formulations and prodrugs for the treatment of 
ulcerative colitis . Ayr-] C:crstr"nerrterol. 2002 nec;97(12);2939; Hanauer et al . An Oral preparation of 
Mcsalamine as Long-term Maintenance Tlierapy far Ulcerative Colitis, A Randomized Placebo Controlled 
Trial. .4nn !nt h"led. 199G;124:204-211 . 
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tract even if they were bioeqUdvalent in vivo."'1 Dr. Amiaon explained that the products have 
similar dissolution profiles at pH 7.8 "because they all dissolve rapidly above the pH of the 
enteric coating[,] . . . but at the critical pl-i where dissolution is occurring, they would be 
ditferent ."72 In addition, the OGD had originally recommended pharmacokinetie studies for 
orally administered rnesal:ainine, b«t after consultation with the new drug review division 
appears to have abandoned this approach . Subsequently, OGD is still attempting to formulate 
the best approach to establish biacquivalencc for this orally administered, locally-acting product. 

Additionally, the experience with propanthalinc bromide, a drug that aiT'c;cts GI motility and acid 

secretion, found that even though in vitro testing showed gencric versions to be bioequivalent, 
subsequent in vivo testing demonstrated this not to be the case . As outlined in the Center for 
Drug Evaluation and Resmu'c}i's Office of Compliance Annual Report for 199fi,7: °`A well-
controlled in vivo bioequivalence study submitted to OGD by the holder of the approved NDA 

for Pro-Banthine revealed that an approved generic version of the drug, which i-net the in Wire) 
determination of bioeyuivalencc, did not meet the agency's in vivo biocquiva .lencc criteria . . . . 
0CiD examined the study and, in 1995, requested an inspection of the NDA holder's 
manufacturing facilities and the clinical study records of the contract laboratory, The audits 

conducted by the division verified the .results of the study . The generic tablets did not perform 

within required limits . . . ." 

Although the study proved neither bioequivalence nor bioINequivalence, it did raise significant 
concerns regarding the agency's original decision to classify the tablets as lacking actual or 
potential 6ioequivalerice problems, and to waive an in viva bivequivalence study to support the 
approval of generic versions . As a result, pending and new An DAs for this drug require 
perfonnance of an in vivo bioequivalence study rather than in vitro studies alone." 

With respect to in vitro dissolution testing and binding assays, FDA's background documcnt 
stated that "for GI acting drugs we should focus more attention on dissolution testing for 
demonstrating biaequivalencc," but noted that "[t]he main concern is, of course, how well in 

'1 Transcript of 14D:1 Pharmaceutical Science Advisory Committee, at 2$H (Oct. 2U, 2t}U4)avai(able at 
http:ilwww.fda .gav/ohtmsldocketslaciU4i'trlnscriptsi20O4-407&T2.pdf. 

11 Id . 
7' Food and Drug Administration, Center for Drug Fvniuation and Research . Annual report, 1996, pp. S 14-5 
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vitro dissolution reflects in vivo dissalution .'''4 Although *Dr. Amiclon suggested that 

comparative dissolution testing at different pH could demonstrate that test and reference products 

are targeting the same region of the GI tract, he acknowledged that establishing the connection 

between in vitro dissolution methodology and the in vivn dissolution process is "where there is a 

big gap in our knowledge today, not just for GI drugs, for al l drugs."7' For example, Dr . Amidon 

commented that it is an "open question" as to whether this type of testing could be done using 

normal dissolution apparatus, and generally noted that "we are not lhcrc yet" on a dissolution 

testing approach,76 

The concept of biuretevant media and appropriate testing conditions was raised in the broad 

context of better simulation and underst.a.nding of the in vivo conditions of the normal GI tract . 

To date, little if any inf'ormation of the appropriate conditions far Simulation of the GI system in 

a patient receiving Vancacin capsules for CDAD has been made available by OGD or in the 

published literature . Current discussions between OCTD and the ACPS continue to focus on the 

need fur better simulation of in vivn conditions and questions regarding the sufficiency and 

appropriateness of the current limited set of in vitro testing conditions. Nonetheless, the (}CiD 

inexplicably has reached a determination that these same in vitro testing conditions are 

appropriate and yufrcient to establish bioequivalence for genedc copies of Vaslcocin capsules 

while apparently also failing to consider the impact of the pathaphysiologic changes associated 

with the GI tract of patients who would be receiving the drug . The often extreme deviations 

from nornsal GI physiological conditions (discussed more fully below) found in these patients 

represents a discreet set of conditions that need to be identified and considered prior to the 

development of an appropriate and specific testing apparatus, the physical environment, and the 

relevant values far media composition, volume, and pH. 

Numerous variables and uncertainties exist with OCiD's proposed in vitro n-tothodology . 

Importantly, this method has been developed to predict product performance in patients with 

normal GI physiology . Extrapolation of these conditions by OGD to those present in patients 

'" Food 8c Drug Admin., Background Information for Advisory CoFnmittce for Pharmaceutical Science: 
Sioequivalencc Testing 01' Locally Acting Gastrointestinal Drugs (Oct. 2i), 2004) availahle ca 
http:liwww.fda.gov; olirmsidocketsittcl(l4ibriefing/2Ufi4-4t3?&b l .htin. 

's Transcript of FDA Pharmaceutical Science Advisory Cornrnitlee, at 282 (Oct . 20, 2()04) available of 
http:li-,vww.fcia.gavlohrms.~dt>cketslacl04ltrnnscripE.si2Qtki-4t1^KT2 .pJt : 

76 Id . at 296, 300. 
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with CDAD or Stupkylocnccr.rs aurects enterocolitis has nut been validated and no IV1VC exist; 

Application of these principles by OGD is scietititically unsupportable and pu~.y patients with . 

these potentially lifc-threatening diseases at unwarranted risk . 

4.2 .2 Pathological Changes and Variability in Gastrointestinal Motility Associated 
with CDAD Negate the Assumptions of Normal and Predictable G1 
Physiology Upon Which the BCS Rational for a Waiver of In Vivo 
13ioeqaiivakncc is Based 

The normal physiologic movement of a drug within the UI tract depends on whether the 

alimentary canal contains recently digested food or is in the fasted or interdigestive state . 

Anatomically, an orally administered drug rapidly reacbes the stocnacli . Eventually, the stornach 

enaptics its contents into the small intestine . A number of factor's aL'Icct gastric emptying time, 

including the volume ingested, the presence of a meat and the specific type of meal, osmotic 

pressure, the physical state of the gastric contents, concomitant disease states or administered 

drugs, body position, emotional state, and exercise. In healthy subjects in a fasted state the 

gastric half emptying time for liquids is approximately 15 to 3{?-minutes. ~~` Once emptied, 

normal peristaltic movetnents mix the contents of the duodenurn, bringing drug particles into 

intimate contact with (lie intestinal rnucosal cells. 

CL7AD and SEC: are both infections or the GI tract . They cause a spectrum of disease that 

includes diarrhea, ranging from mild to profuse with numerous (> b stools/ day) liquid stools . In 

more severe cases, paradoxically, there may be no GI motility (ileus) and an absence of diarrhea. 

As a result., GI physiology and motility is profoundly abnannal.'k GI motility can range from 

hypermotility (associated with profuse diarrhea) to GI luminal stasis or ileus, with pooling of 

intestinal contents . The conseqpenccs are that the location or in vivn dissolution of a solid 

dosing form is highly variable in patients with CDAD or SEC and may take place anywherc 

along the GI tract under a wide range of DcFminal conditions that involve exposure to a wide range 

of pH's ; fluid volume and abnormal intestinal contents . Importantly, in those with hypermatility; 

the drug may have a very brief residence time in the CI tract which may not allow for dissolution 

to occur in the stomach or even further down in the GI tract. Indeed, partially disintegrated solid 

77 Tetdman M et al . Gastric emptying of solid radiopxque markers: studies in hcallhy snh.ject5 and diabetic 
patients . Gastr«cnteroiogy . 19$4;87(4);K95-942 . 

'~ Thielman NM and Wilson KN. Antibiotic-Associated Colitis . In : Mande!) G. Bennett J, Do1ir R, eds. Prfncipfac 
nndf'ractfre nf 1nftrrioras Diseases., Hlsevier, Philadelphia, G'h ed . Ch 92 pp . )1 J 1-26 . 
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dosage forms, including Vancocin capsules, have been identified in the stool of patients with 

C:DAD.7) The presence of more severe ciiscase with ilc:us does not equate to the controlled 

conditions and perturbation of the fluid environment in an in vitro dissolution test . Under these 
highly variable pathophysialogic conditions Vancoc;in capsules cannot be assumed to undergo 

dissolution in the stontacti. Therefore one of the critical elements for having confidence in 

waiving in vivn bioec~uivalence that a rapidly dissolving forrnulation behaves as an oral solution 

in the stomach is certainly not applicable to the patient population suffering from these diseases . 

Indeed, the location of dissolution of a solid dosing form is likely to he highly variable, therefore 
no single set of in vitro conditions are likely to be predictive of the in vivo dissolution 

environment in a patient with CUAT? or SEC, . As a result, and as more fully described below, 

dissolution testing of generic versions of Vancocin capsules cannot be used to confirm the rate 

and extent to which the generic product beeurnc.s available at the. site of action.80 

4.2.3 The In Vitro Media Recommended for Dissolution Testing Does Not 
Adequately Simulate That of the Gastrointestinal Contents of Patients ~ith 
CAAU 

The use of binrelevaut media to conduct c{isso(ution testing is based upon assumptions developed 

to predict product performance in patients with normal GI tract physiology. The contents of the 

G1 tract in patients with CDAD are highly abnormal and differ significantly from the simple, 

hufTcrcd fluid suggested for use by OC'~D in its guidance for in vitro dissolution testing . 9.1 The 

relevance of these solutions for predicting in vivo performance of a solid dosing form in a normal 

GI tract is often questioned; further, to extrapolate findings from studies performed under these 

in vitro conditions to patients with CDAI7 is not scientifically valid. The GI contents of patients 

with, CDAD include many components not present in those with normal GI tract physiology and 

consist of zxudates, protein, inflanunatory mediators, cellular debris, blood, and other biologic 

components 82 that are very difficult if not 1tI1pOS51l)Le to simulate in an in vitro medium. The 

influence of any of these factors on the availability of vanconnycin at the site ofaction will not be 

79 See, e.g. , Vancocin pulvules. Annual Report submitted to the FDA. May 1987, pp. 149, 2t)1). 
R° USC 351 (jx8)(H)(i) ; 2J C.F.R . 324.1(e). 
R' C.'tr. for L)nig Evaluation & Research, Guidance for Tnditstry, Waiver of in Vivo Biaava'tlabi lity and 

Biacquivrilencc Studios for lmmcdiatc-Rclmsc Solid Oral Dosage Forms BaSCd on a BiopharmaceuCics 
Classification System (Aug. 2QO(l) . 

"' Thielnaan NM. Antibiotic-Associated Colitis. In : htandeil G, Bennett J, Dolin K, ecis. Principles and Practice 
of Infectious Diseases. 5`h ed . Ch 84 pp . I 111-2fi. 
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predicted by the proposed in vitro testing . These sez-ivu5 limitations of in vitro dissolution testing 

clearly indicate that the altered Gl physiology ofpafients with CDAD has not been considered by 

the OCiD and that these conditions are clearly outside o(' the scope of the in vitro model which 

was clevelvpvtJ to be predictive for rapidly dissolving, highly pcnnc:able, systemically absorbed 

drugs in subjects with a n.onnal GI tract . 

These concerns are consistent with rernarks delivered by Dr. Yu at the May 2006 AAmerican 

Association of Pharmaceutical Scientists (AAPS) Workshop cm dissolution testing where he 

commented that the in vivo environment is very conzplicated and that there were questions 

regarding variability in pH and the concept o1' the 900 mL vessel used for in vitro dissolution 

testing . 83 He also expressed the need for use of biorelevent media to provide a inore consistent 

and better correlate to in vivv conditions. One would expect that if the OGD is uncertain about 

the appropriateness of the current in vitro dissolution testing paradigm for BCS drugs, they 

would have a heightened awareness when. considering a potential waiver of in viuo 

hioequivalence testing for a unique class of drugs such as locally acting GI autimicrobials 

including Vancocin capsules . 

4.2.4 The Intra-Castric pH of the Patient Population with CDAD is Higher Than 
Healthy Subjects and Vancocin Capsules Are Not Rapidly Dissolving Under 
These Conditions. Vancocin Capsules Cannot Be Considered Eligible for 
Consideration of a Waiver of in Vivo BioequivaletECe . 

The pH levels of 1 .2, 4.5, and 6 .$ selected for dissolution testing were chosen as representative 

of the gastric and small bowel pH of an individual with normal 01 physiology, under the 

assumption that a drug is highly permeable and therefore absorbed in the upper 01 tract. The 

fasting pH of the stomach in normal individuals is usually acidic but can range from 2 to 6.x4 In 

the immediate post-prandial period stomach pH is buffered by food and fluid intake, but in the 

healthy individual, the stomach pH may subsequently he as low as 1 .5 to 2.0 due to food 

mediated secretion of hydrochloric acid by the paricta.l cells of the stomach. Stomach acid 

secretion is stimulated by the release of gastrin and histamine. Gastrin release from Ci cells in 

the antxal rnucusa and the duodentim is regulated by stomach distention from food and the 

"' Yu LX . AAPS Dissolution Workshop. May 2006, slides 11,12;31 . 
"4 Feldrnan M at al. Fasting gastric pH and its relationship to true hyrpchlorhydria in humans . Dig, ms Sci. 

1991 ;36(7):866-69. 
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presence of peptides and amino acids . The duodenal ~~H is about 6 - 6.5 because of the active 

secretion ol'bicarbonate ions that neutralizes the acidic chynze emptied froin the normal stomach . 

This pH is optimum for cnryrnatic digestion of protein and peptide food . Other substances 

including the enzymes trypsiii, chymotrypsin., carbc>xypeptidase, amylase, and lipasc make up the 

remainder of the complex fluid medium found in the duodenum. The majority of small molecule 

drugs are absorbed in the jejunum, the area between the diiodenum and the ileum. The proximal 

ileum has a p.H of about 7, while the pH in the distal portion may he as high as 8. The colon is 

lined with mucin and has a pH that is usually between 5.5 (caecal region) and greater than 7.0 in 

the distal colon. 

The physiology and pH of the gastrointestinal tract of patients most susceptible to CDAD differs 

significantly from that of healthy individuals -upon whom the proposed in vitro environment for 

dissolution testing was based . First, the ma.jority of patients with (~DAD are greater than 65 

years of age.KS It is well documented that aging is associated with reduced acidity in the 

stomach, either as a result of reduced parietal cell volume or due to the increased incidence of 

atrophic gastritis (which occurs in 25°;0 of those older tban SD years).g6 A high proportion of 

elderly patients arc in loctcd with H. pylori, which is also a causatiec (actor in the development of 

antral ggastritis and hypochlorhydria .87 Many patients who develop CDA Dare receivin g a proton 

pump inhibitor (PPI), an identified risk-factor for C;D.4D,88 or other acid suppressing therapy 

such as an H 2 blockes- cir antacid . In addition, Ennst patients are anorexic and/or nauseated due to 

their illness with minimal food intake to stimulate any gastric acid secretion. Consequently there 

may be reduced secretion of gastric acid (hypochlorllydrza) or potentially no secretion of gastric 

acid (achinr}aydria) iii this lmpula.flon, particularly i« the fasted state, where pH may be 71 .0 or 

greater due to either underlying pathology or therapeutic intervention, or both causes . 

~' McUonald LC et at . increasing rates of Clostridium difficile infection among patients discharged from US 
short-stay hospitals, 199fi-2(H13 .Erner=Inf , ".cl Dis. 2006 ; 12(3):409-15 . 
Cicokas M, Haverback BJ . The aging gastrointcstunal tract. Am JSurg. 1969; 117(6) :881-92.; Hammerlein A et 
al . Pharanacokinetic changes in the elderly . Clinical ilnpficatiens. Clirr 1'harmac.vkhzet . ]99fi:35(1):49-fi4 . 

"' Majumdar APN and }3asson MD. Effect afaging on the gastrointestinal tact. Jn : Johnson LR, Barrett Kk:, 
tihisk)an FK, Merchant J L; Said HM, Wood JD, eds. Physiology uf the GustF'ninles!irtcrl Trat:l. 4`t' ed ., London. 
Bisevier; 2406, pp . 445-33 . 

~" Dial S ct al. Use of gastric acid-suppressive agents and the risk of community-acquired Clostridium d f~:cile-
assc3ciated diu,:ase . .MMA. 20(15 ;294:2984-95 . 
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The pH for dissolution testing recommended by 4GD is fixed at l _2, 4.5, and 6.8 . The choice of 

the low pH of 1 .2 represents an extreme that may be subphysiologic, but Perhaps acceptable for 

dissolution testing of drugs for which dissolution and subsequent absorption occur in an acidic 

stomach and upper small bowel of a. normal GI tract, respectively. However, the choice is 

inappropriate far a typical patient who suffers from CDAD, for whom the relevance of 

dissolution data at the lower pHs of 1 .2 and 4.5 is questionable; and even the choice of 6.8 iriay 

be sub-optinlal . 

Testing recommenelalions give no consideration to the possibility tbat dissolution occurs at pH 

values greater than 6.8, which is representative of the luminal pIl in the distal small bowel or 

colon . Dissolution may occur at these distal locations in patients with rapid GI transit, siich as 

those with CDAD and severe diarrhea, or at similarly high pH's in the stomach as described 

above secondary to h,ypochlarhydt'ia or I'PI use. 

In addition, the pH of the GI contents in patients who have developed ileus has not been studied. 

Tbe pH ranbe recommended For in vitro dissolution testing dOe5 DOL include the elevated pH 

likely to be present in many patients with CDAT7. Dissolution testing at a pH above 6.$ must be 

considered relevant to the clinical situation . This deficiency clearly identifies that OGD has not 

considered the pathQphysiology of the relevant disease state in attempting to extrapolate in vitro 

dissolution to in vivo product performance. 

4.2.5 FDA: Has Determined That In Viva Data Have Failed To Demonstrate That 
Oral Vancomycin Solution Is Bioequivalent to Vancocin Capsules 

The entire scientific premise to waive the requirement for in vitin bioequivalence testing is that if 

a drug is considered highly soluble and rapidly dissolving it will be in the form of a solution in 

the stomach before gastric emptying occurs . Because solutions are considered bioequ.ivalent, two 

similarly rapid dissolving formulations might be considered to be in the solution form in the 

stornach and bioequivalence can be inferred . As described more fully in Section 4.4.1, Vancocin 

capsules can not he considered ,rapidly dissolving, and therefore, it ca.nnot be assumed ffiat the 

API, vancamycin, is in solution in the stornach . 
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Although Vancocin capsules have been demonstrated to be very effective in the treatment of 

CD4D in randomized, controlled clinical tnials,~" Vancocin capsules have not been considered 

by the FDA to be biuequivaleut to the oral solution. Eli Lilly and Company conducted a clinical. 

pharmacology study comparing Vancacin capsules to the oral solution of Vancocin." The 

results of this study were submitted to the FDA and in July 1985, FDA determined that 

bioequivalence was not established between the oral solution and V~uicocin capsules .g1 Based on 

these data, FDA required Lilly to remove Ian g .tage from the product labeling, which stated "In 

comparative bioavailability of the PulVule (capsule) to the oral solution, there were no significant 

differences in serum ox fecal concentrations . " As such, the oral solution has not been deemed 

equivalent to the oral capsule formulation and such a relationship can not be used to infer 

bioequivalence between oral Vancocin capsules and any generic fannulation . 

4.2.6 Another Oral Glycopeptide Solution Has Not Been Shawn to be 
Iiiaequivalent to an Oral Solid Dosage Torm in Clinical Studies in CDAD 

Clinical data that also question the assumption that bioequivalence is likely to be observed far 

the oral solution and capsule forms of vancomycin come froirr the development experience of 

i:uicoplanin . Teicoplai3in is also a poorly-absorbed glycopcptidc antibiotic that is structurally 

similar l4 vancornycin and ha, been shown to have clinical activity in the treatment of CUAU 

when dosed as a solution at 100 mg BID for 10 days with a reported re~onse rate of > 90% .9'` 

However, a clinical study of oral teicaplanin in patients with C .̀DAD using a 50 mg capsule 

fonnulation of teiccsplanin dosed at 100 mg twice daily did not result in such favorable results 

~y Weni'sch G et al . Comparison of vancomycin, tcicnplanin. mctronidazolc, and tusidic acid for the treatment of 
Clostridium diffrcile-associated diarrhea . Clin lqfect Di.s. 199(;22:S13-8 ; Davidson D. A phase 2 study of the 
toxin binding polymer tolevarncr in patient-, with C. di .ficile associated diarrhea. European Society , of Clinical 
Microbiology and Infectious Diseases May 2004, Prague, Czech Republic, abstract#9Q2 : Pullman J et a3 . 
Ramoplanin vs . vane4ixkyein in the treatment of Clostridium ci~ficile diarrhea : a phase 2 study. 44`" Interseicncc 
Conference on Antimicrobial Agents and Chcmotherupy, 2004, Washington D.C. 

°° Lucas RA et al . Disposition of vancomycin in healthy volunteers from oral Solution and semi-solid matrix 
capsules. .] C.'!in 1'harm 1 her 1987; 12:27-3 J . 

`" Data on file . Virof'harma Incorporated . 
32 Weixisch C et al . Comparison of vancomycin, teicoplanin, mctiniiidsuole, and fusidic acid for the treatment of 

Cluslricliunr c~i/'Jic :tle~-associated diarrhea . C'lin Irrf~et 1)i,c. 1991i;2?:St3-8 ; De Lalla F et al . Prospective study of 
oral teicoplanin versus oral vancumyc.rin for therapy Uf ]JSGUCIUIIICITIbCiLT1UUS i:Ulil15 illld Clostridium difficile-
associated dian~hea .Ar3timicroh Agents Chemother 1992:36:1292-96 . 
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and reported a response rate of 70%. The trial was stopped early due to lower than expected 

efficacy of the capsule fonniulatian .93 

Although the number of patients studied was relatively small, the authors speculate that 
differences in the pharinacakinetics and dosing regimen betwcen the capsule and solution, as 

well as the contribution of rapid (iI transit times and f'requent loose stools, may have contribated 
to the lower response rate and higher relapse rate observed with the capsule compared to the oral 
solution formulation oricicoplanin . 

Vancoinycirs and teicoplanin are glycopepticie antimicrobial agents . This class of antibiotics is 

made up of large molecular weight compounds, each a complex mixture of biological ly-derived 

peptides . Based on the clinical o-verience with boa, compounds, it cannot be assumed that 

glycopeptidcs behave like small molecules and there is no data supporting the comparability of 

an oral solution to a solid dosage form, especially in those with hypermotility associated with 

diarrhea and CDAD. The clinical evidence suggests that for this class of antibiotics there needs 

to be a greater understanding of the key factors that impact in vivr) performance prior to the 

development of recommendations for T.72 vitro dissolution testing capable of discriminating 

between formulations at pdfhUpYly5iUlUg1C&lly relevant conditions. Absent this understanding, 

the application of a waiver of in vivo bioequivalcnce testing for Va,ticocin capsules is not 

scicntificalty justifiable and creates unacceptable and unnecessary risk for patients, 

43 In Vitro Dissolution Testing and Its Potential as a ,Surrogate for In Vivo 
Product Performance 

4.3.1 Overview of Dissolution Testing 

Dissolution is the. process by which a solid drug substance becomes dissolved in a solvent. 
Solubility is the mass of solute that dissolves in a specific mass or volume of solvent at a given 

temperature. Solubility is a static property, whereas dissolution is a dynamic property. In 

biologic systems, drug dissolution in an aqueous medium is an important prior condition for 

systemic absorption. The rate at which drugs with poor solubility dissolve from an intact or 

~3 Wislrom J et a1 . Treatment of Clostridium d ffrcile associated diarrhea and colitis with an oral preparution of 
leicoplanin : A dose finding study. Scan .! Infeci Di,s. 1994;2G:309-ib. 
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disintegrated solid dosage iEarm ;inthe gastrointestinal tract tat~en controls the rate oCsy :; l c : r n i 
cabsai-ption of the drucy , 

Dissolution. testing 1-u .~ e%jolved 'to be an important quality assurance method used to evaluate lot-

to-lot variability in the manufacturing proeess of 4olid dosage lartlls . In vitro dissolution testing 

standards, are published by the Uiuteri States Pharmacopoeia (USP) and /or may be dictated by 

the FDA where there is no published USP n1_elhucl : This testing .is required for all US FDA-

approved solid dosage f°ortn products and other selected dasagie . fotnis and is used to (1) assess 

117e lot-to-lot quality of a drug product; (2) guide development of new, formulations ; and (3) 

ensure continuing product quality and performance after certain changes ., Such as changes in, thc 

formulation, the manufacturing process . the site of rnanufacture, and the scale-tip of the 

manufacturing process . In vitro dissolution data are generally obtained from batches that have 

been used in pivotal clinical and/'or bioavai?ahility studies and ti-cam other human studies 

conducted during product development . 

4.3.2 The N'ariabitity Associated with Dissolution Testing Complicates 
Extrapolation To In Vivo Product Performance 

Although in i4tro dissolution testing2ias been utilized as aquality control too] to assess lot-to-lot 

variability, it is Important to identify that this inethodalagy has many variables that can affect the 

data generated . At least six major parame, ters of USP Apparatus 1 or 2 aceds to be calibrated 

before each use . In the U.S., a calibration tablet is used to aid in quality cotitrc}I of the device as 

well . Using the basket method,, the range for passing for the calibration tablet is currently set at 

51 - 81°id.~~ At the May 2005 ACPS meeting Dr . Lucibda Buhse (Director of Pharmaceutical 

Analysis, FDA) stated that "It does have quite a bit of variability associated with it and some 

stability issues so they would like to see if they can. find something e1se . . . . We have an internal 

~calibration tablet that we use now that we characterized ourselves in our lab that .has lower 

variabilitv. We stopped using this one (the USp calibration tablet) probably the end of last 

year. "Q'i Tn addition, inter-laboratory variability is also quite large . Dr . Buhse sununarized the 

variability associated with dissolution testing at the May 2005 ACPS as follows- "For dissolution 

4 Transcript of FDA Pharmaceutical Science Advisory Commitcee:, tit p . $6, May 3, 2005, cnwilrzhle at 
Iitt~__ ~y; ~~ u .t~fa .~o~rr''~}1~rr ~ .i tc ~.et4,'ur'f)` tT.in~cri~siS;2fJ(~5-~ 1 .37T1p dt; atcessea June 14, 2006 . 

5 I3uhse C. FDA AhArmaecuticHl Sciences Advisory Committee meeting, May 3, 2005 at p, 77 . available cYt 
k~tt-,: ~r~~ h,fct : .eovJ'~s~~ril~ :~ cicrckets,`;z ~ t15 : sficie:*?2 Ct(3S-~ t3iS1 Buhse fi tes :;fi-attie .htrai>access'ed Sl?S'2tK}6 . 
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the variability inherei~fi to the test in ethac3 can be quite large, especially if you don't understand 
how all the different parameters can af'fect your produc t .,,16 

The ACPS Chair, Arthur Kibbe. Ph.D., noted that, a ciissoiution testing approach could present 
prdblenis if "tA~~o products that have slightly different excipient compositions who appear, in a 
dissolution apparatus, fu dissolve equivalently ; but that arcn't presenting the 5ante attlount of 
drug to the surface of the membrane for one reason or anothcr."`''7 Similarly, ACP, S member 
Kenneth Morris, MD, stated that "LtJhere is still a lot Of Wark to do in tern1s of dissolution 
'testing . As [Dr. Atnidari]: said, redesigning the dissolution test is no [decd] for the faint hearted . 
l .mean that is something that is going to really take some serious scientific and engineering 
work,�9a Likewise, A;jaz Hussairl, P}i .D., Deputy Director, Office of Phat-cxlaceutical Science (at' 
tile tirtIc Of ttte Meeting), suggested in his concluding remarks that the use of dissolution testing 
presents known challenges.49 

Importantly, examples of when dissolution testing has not been predictive of in viva performance 
have been reported both in (fie literature and' by ttto: FDA. These include zncsa.ia:tnine, 
3ebeitdazole; and propwitheline bromicie .i0° The variability a.ssociatcd with the in : vitro 

dissolution testing methodology fizrthcr carnplicatcs the attempt to .associate in vitro and in vivo : 
performance and produces an unacceptable level of risk and uncertainty if it be used us a ' 
substitute for a clinical detenlziiaation of bioequivalenc,e for any generic copy of Vancociia 
capsules . 

46 Buhse C . FDA Pbarmaccuticul Sciences Advisory Committee meeting, May 3, 2005 at p . 77 . available at ̀ 
2005-4137S! buhse fles~t" ~ri)c,, httn, accessed 5/25/2006 . 

`~~ Transcript of FDA Pharmaceutical Sciences Advisory Committee, at 297 (Oct . 2(}, 2004) available. at 
http:l~,www.fda.gav/ohrms6aockctsi'sc1041transcripts /20t14-4 (k7KT 2.pdi: R Id. at 333. 
Id . at 348-349. 

-o° SwariePozl et al . L'ur .l f'itcrr-rn Biopfrarrrt. 20(}3;55:345-9; Sandborn WJ . Rational Selection or oral 5-
aminosalieylate formulations and prodrugs for the treatment of ulcerative colitis . ,4m JGcrsrr-oenterol. 2~1?2 
lllec;9,"0 2):2939 ; Hanauer et al . An Oral Preparation of Mesalamine as Long-term Maintenance Th¬rapyfor 
Ulcerative Colitis, A Randomized Placebo Controlled Trial . 1tnm Int 1t1ed. 1996;124.?tJ4~2I 1 ; Tood and Drug 
Administration, Center for Drug Evaluation and Research. Annual report, 1996, pp.I 14-5 ;. 
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4.4 The Guidance For Waivers of In Vivo Iiinequivalcnce Testing Addresses 
Immediate Release, Orally Administered Drug Products That Are 
Systemically Absorbed . Vancocin Capsules are Poorly Absorbed and 
Locally-Acting in the Gl Tract. No Specific BE Guidance For Locally-Acting 
GT Drugs Is Currently .Available From The FDA, 

An approach to waiving the requirement far an in vivo demonstration of the bioequi-valence of 

immediate release solid oral dosage form products has been the subiecl of a long, open, data- 

driven debate, including FDA ACPS TT1CCl1I1g:i in 2004 and 2005. Based on the BCS originally 

proposed by Amidon et al in lt)9S,"1 the St;S categorizes drug products based on solubility and 

permeability as follows : 

Class I: iIigh solubility and high permeability 

Class II : Low solubility and high pertneahility 

{. .'.lass ll[ ; High solubility and low permeability 

Class IV : Low solubility and low permeability 

The waiver of in vivo bioequ.ivalcnce testing guidance provides recommendations for sponsors of 

investigaCianal .new drug applications (JNDs), new drug applications (N-DAs), ANDAs, and 

supplements to these applications who wish ¬o reque:,t a waiver of in vivrl bioavailability (i3A) 

and/or biQequivalcnce (BE) studies for inzmcdiatc rclcaw (IR) solid oral dosage forms . This 

guidance explains when biUwaivers can be requested far IR solid oral dosage forms based on the 

BCS. The approach outlined in this guidance can be used to justify biowaivers for highly soh4ble 

and highly permeable drug substances (i.e ., Class 1) in IR solid oral dosage forms that exhibit 

rapid in vitro dissolution using the recommended test methods (21 t.'.FR 320.22(e)} . 

The three major criteria for consideration of a biawauver as stated in the guidance are as follows: 

(1) Solubility: 4 drug substance is considered highly soluble when the highest dose strength is 

soluble in 254 mL or less of aqueous media over the pH range of 1-7.5 ; (2) Permeability : In the 

absence of evidence suggesting instability i11 the gastrointestinal tract, a drug substance is 

'°' Amidon G ct al . A theoretical basis for a biopiiarsnaceutic drug classification : The correlation of in vitro drug 
product dissolution and in vivo bioavailability. Pharmaceutical Rc;seurcti . 1995 ; I12(3) :413-20; Yu LX et al . 
Bionharmaceutics Classification System: The scientific basis for biowaiver extensions ., Pharmaceutical 
Rc uurcla . 2402;19(7):921-25. 
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considered to be ktghlypermeable when the extent of absorption in humans is determined to be 

901:1, or more oi an administered dose based nn a wass balance detcrtnination or in comparison to 
an intravenous reference dose ; and (3) Dissolution: An iR drug product is considered rapidly 

dissolving when no less than 85% of the labeled amount of the drug substance dissolves within 

3{} minutes, using US. Pharmcrcopeicr (USF') Apparatus t al l0(} rpm (or Apparatus 11 al 50 rpm) 

in a volume of 900 mL or less in each of the following media : (1) 0.1 N IiCI or Simulated 

Gastric Fluid TJSP without enzymes; (2) a pH 4.5 buffer ; and (3) a pH 6.8 buffer or Simulated 
Intestinal Fluid USP without enzymes. 

It is noteworthy that the most appropriate dciiniiion for rapid dissolution for low permeability 

drugs has been in question. Work conducted by OGD investigators identified that the current 

rapid release criterion (i .i ., >RS°l'v dissolved in less than 3() minutes in 0 . IN HCl, pH 4.5, and pff 

6.8 buffers} may ensure the bioequivalence of solid dosage farms containing highly soluble and 

highly permeable drugs, but not highly soluble and poorly permeable drugs. These investigators 

recommend for products that have poor permeability (such as Vancocin capsules), the 

appropriate in vitro release requirements should be that 90% dissolution occurs in 30 Minutes.'°Z 

IF a drug product possesses a11 three of these criteria, FDA postulates that systemic 

biaavailataitity of a dntg will riot be limited by dissolution and performance in an iri vitro 

dissolution test may be predictive of absorption and .pharmacokinetic performance in a healthy 

subject . For 33CS Class I drugs, the rate limiting step for drug absorption is likely to be gastric 

emptying. In the healthy individual, following an overnight fast, the gastric nuid half-emptying 

time (the time taken for half the fluid content of tile stomach to pass into the duodenum) is 

estimated to be LS - 30 minutes. 103 Consequently it is assumed that a solid dosage form that is 

rapidly dissolving would be expected to be mostly dissolved by the time it leaves the stomach 

and can be considered likely to have the phanna.cokinelic perfornfmice of a solution and 

therefore bioequivalence can be inferred . 

°~2 Yu LX et al . 1n11uence of drug release properties of conventional solid dosage forms on die systemic exposure 
of highly ,olublc drugs. AQf'.S Pharnr ,Sci. 2001 ;3(3 .) :E24 . 

luz C:ntr . for Drug Evaluation &, Research, Guidance for Industry, Dissolution testing of immediate release solid 
oral dosage Forms at p. 3, (A72gUSt I997)} Minami il, McCallum IZ'1V. The physiology and pathophysiofagy of 
gastric cmptying in humans. GGab'UGf2LC7'UlnV. 1 .9$4 ;${i({);1592-610. 
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4.4.1 Vancocin Capsules Are Nat Rapidly Dissolving as Asserted by the OGD and 
the Application of a Waiver of In Vivo Bioequivatcnce Testing Is Therefore 
Not Applicable 

As noted above, the scientific basis for extending a waiver of in vivo bioequivalencc sludies and 

acceptance of in vitro dissolution testing as a. means to determine biocquivalence is that some 

drugs (B(:'S Class I} are highly soluble, highly permeable, and rapidly dissolving . It is clear frarn 

correspondence to third parties that OGD considers Vancocin capsules to be rapidly dissolving 

and therefore potentially eligible for consideration of a biowaivcr. 

ViroFharma Incorporated has conducted studies to evaluate the release characteristics al' 

vaylcoinycin from Vancocin capsules . The appropriate USPmethods (those recommended by the 

OGD to potential ANDA applicants) have been used to evaluate dissolution of Vancocin 

capsules across a pathophysiologic pH range, including those specified in the OGD Ictter . Data 

from the 250 mg dosage strength are presented in Table l . 

Table 1 . Dissolution of 250 mg Vancocin Capsules Performed Using the USP 
Apparatus i ; 100 rpm. 

pH Time (minutes) Mean % Dissolved 

(Range) 

---- 
Relative Standard 

Deviation ("/o) 

.2 30 89.6 (81 .2 -94.2} 4.4 ' 

4.5 30 66.0 (59.7 -77.3) 6.5 

6 .8 30 

. . . . 

67.6 (60.7 - 78 .4) 4.1 

8 .0 30 77.9 (67.4 - 86.9) 5.5 

Based on these studies, 254 mg Vai3cUCin capsules arc not 85% dissolved within 30 minutes 

across the pH range relevant to patients with CDtLD and therefore do not meet the UGD's 

definition of a rapidly dissolving, immediate release solid dosage form . Preliminary analysis of 

the lower strength 125 mg capsules across a similar pH range indicate that dissolution occurs 

more rapidly compared to the 250 mg capsules . The mean percentage dissolution of the 125 mg 

capsules at 30 minutes is greater than 85°,rv, however due to the variability of the data, the range 

and relative standard deviation traverse this value; and the data. are therefore inconclusive . Work 

is ongoing to further characterize the dissolution profile of both the 125 mg and 250 mg 

capsules, including the relationship to time following product manufacture. 
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Given the results for the 125 m2 and 250 mg capsule dissolution, including the variability of the 

data, one can not consider Vancacin capsules rapidly dissolving. As Such they should not be 

considered for a waiver of in vlvo biocquivale»ce studies, as they are neither rapidly dissolving 

nor highly permeable . 

It is important to consider that the BCS model was developed as a way to approach oratly 

administered drugs that are well absorbed systemically. I11 fact, the original academic paper on 

which the waiver guidance is based explicitly states that the IiCS does not apply to locally-acting 

drugs such as Vancocin capsules : 

"Drug dissolution is a prerequisite to drug absorption and clinical response for almost all 

drugs given orally . Exceptions to this general requirement such as "Gi" drugs, e.g V , 

resins, ant.idiarrhea.ls, a.dsorbanLs, some laxatives, etc . are not considered in this 
report.-A04 

Accumulated experience with dissolution testing of BCS class I drugs and in vivo correlation 

with pharmacokinetic per('ormance arc supportive of this umcept in many cases . This model, 

however, was not intended to be extrapolated to drugs products that are not rapidly dissolving ; 

poorly absorbed and locally acting in the GI tract such as Vancacin capsules. Even for BCS 

Class I drugs, a waiver of the requirement for in vivo binequivalence testing for certain pending 

ANDAs, has to the best ofour knowledge, seldom if ever, been granted . 

4.4.2 Vancornycin Cannot Be Considered Highly Soluble in the GZ Luminal 
Environment of Patients with CDAD. Classification of Vancocin Capsules 
Solubility Should Not Be Conducted Using 250 mL. 

Vancamvcin is highly soluble at law pH. but solubility is pH dependent. As pH increases there is 

a reduction in solubility from approximately 10 mgIrnL at pH of 6.8 to 2 inglixiL at pH of $.0 

(Figure 5) . These pH levels arc physiologically relevant 1:~r the gastrointestinal tract of patient-, 

with CDAD, as described above in Section 4.2 . 

J'" Amidon G et al . h theoretical basis for a biophurmuceufic drug classification: The correlation of in vitro drug 
product dissolution and in vivo bio<tvailabiHty . Piznrmc.r.eurir..nl Rea~crr~:h . 1995;12(3):41i-2U. 
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Figure S- Solubility of Vancomycin Hydrochloride As Determined By The Shake flask 
Method at 37°C. 

From the perspective of the I3t;S criteria a drug~ substance is considered highly soluble when the 

highest dose strength is soluble in 25(l xnt ., or less of aqueous media aver the pH range of 1-7.5 . 

The v04r11le estimate of' 250 mL is .derived frarn typical BE study protocols that prescribe 

administration ; of a drug product to fasting human volunteers with a glass (about $ ounces) of ; 

water . 

This definition of high solubility is not relevant in the context: of patients with C:I3AU. Many 

patients complain of severe abdoin .izlal pain, nausea, varni(ing* and a decreased desire for oral 

nous fluids and will only take intake .")s Many of these patients are dehydrated, requiring intrave 

enough liquid orally to swallow the capsule. Consequently the volume of gastric fluid present to 

dissolve Vancocin capsules may be ,significantly less than 250 miL3 even as low as the nonnal 

residual fasting volume of 20 to 30 mL. Administration of a .250 mg capsule (or two 250 mg 

capsules to achieve a cona~-nonly prescribed close cat 500 trig) into such a low volume may greatly 

exceed the solubility of vancomycin; particularly in the presence of elevated intra-gastric pH 

observed in many patients with C`,1311U . Solubility may ` also be an issue throughout the rest of 

the GI tract where pH ranges up tcs 8 .0 are present, particularly in the terminal ileum and colon. 

105 Thielinat NM. .A:ntibiotic-Asscciated Colitis In : IVCandel1 Cr, Bennett J, Dolin R, eds. Fttncij~les oi:d Prczetice of 
Islfec'tious Diseases ., S`r` edition . Ch 94 pp . 111 1-21i,. 
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Vanco.mycin is a large, complex, biologically-derived antibiotic peptide and its behavior in the 

61 tract of patients with CDAD is not welt characterized . Extrapolation of in vitro performame 

of a solid dosing form to an in vivn pathological state is inherently difficult and several 

noteworthy examples oi' altered drug availability associated with decreased oral liquid intake 

resulting in dccreased drug product solubility have been reported in the literature, ,is shown in 

Figure 6.106 

Figure 6 . Mean Plasma or Serum Concentrations in Healthy, Fasting Volunteers 
Receiving Single Oral Doses of Aspirin, Erythromycin Stcarate, Amoxiciliin, 
and Theophyllini With Large and Small Accompanying Volumes of Water. 
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Moreover, and in addition to the dissolution data presented by ViroPharma Incorporated in 

Section 4.4.1, these findings further question the assertion that Vancocin capsules are highly 

soluble under pathophysialagic conditions . 

Welling PG . Drug bioavailability and its clinical significance . in : Bridges KW; Chasseaud U, ed.s. Progress in 
Drug Metabolism. Vol. 4. Lanc3on, Wiley; 1980, chap 3. 
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5 .0 l3IQEQUiVAL.EINCE REQUIREMENTS FUR LOCALLY-
ACTING DRUGS AND PRECEDENT FOR APPROVAL OF 
LOCALLY-ACTING GI DRUGS ARE NOT CONSISTENT 
WITH (JGD'S PROPOSAL FOR V.4.NCUCIN CAPSULES 

S.I Statute and Regulation Requires A Sr.ientifically Reasonable And Adequate 
Demonstration of Bioequivalence 

The Drug Price Competition and Patent f'crni Restoration Act of 1984 ("Hatch-«'axman Act") 
amended the Federal Food, Drug and Cosmetic Act ("FFDC.A") to permit the approval and 
marketing of generic drugs by relying in certain circumstances upon the relevant safety and 
effectiveness data developed by the pioneer drug company. 107 To receive Vproval of an ANDA., 

a sponsor znust establish that its generic product is phar7naceutically equivalent (e.g ., same active 
ingredient, dosage form, route of ad-ministration) and hzoequiveleni to a RLD. Together, the 

pharmaceutical equivalence and biocquivalence requirements axe meant to ensure that the 
generic aI:)plieant adequately demonstrates tbat it is appropriate to rely on the data developed by 

the innovator company for the RLU ."' 

A generic drug i5 considered to be bicrequivalent lo a RLD if "#,he rate and extent or absorption of 

the drug do not show a significant di f ierence from the rate and extent of absorption of the listed 

drug when administered at the same molar dose of the therapeutic ingredient -under similar 

experimental conditions in either ¬i single dose or multiple doses."'1° _A primary objective of 

establishing bioequivaleiice is to assure interchangealsility between pioneer and generic 

formulations. Accordingly, a finding or biocquivalcncc for a gcncric drug proclaims that such a 

drug will produce an effect in patients' equivalent to that produced by the listed drug upon which 

the ANL7A relies . FDA has stated that biaequivalence correlates to both clinical safety and 

Pub . L. No. 98-417 (codified a# 21 I_t.S,C'._ § 355(j)} . The House Report canccming the Hatch-WVaxman 
amendments to the FFD(,A emphasizes that generic copies of drugs may only be approved if the generic is the 
same as the pioneer drug, or so similar that FDA has determined that the differences do not require safety and 
effccti'veness testing. H.R. Rep. No . 98-857, pt. 1, at i4-15 (14$4). 
21 U.S.C . y 3S5(j)(2)(A) . 5ez g1§2 21 C.F.R. § 314.94(a)' 7}, FDA requires that ANllAs contain completed 
bioequivalence studies, and nat,just biaequiva ¬ence study protocols . Abbreviated New Drug Application 
Regulations, 57 Fed . Reg. 17951, 17959 (Apr. 28, 1992), 

1U~3 Letler Eiom Jar1zt Woodcock, ti1.p� Director, Conler for Drug Evaluation and Res~arch lu Douglas L. Sporn, 
Director, Office of Generic Drugs (May 5, 1997) (Approvability of a Synthetic Generic Version of Premaxin). 
21 U.S.C . y 355(j}(8)(B)te). See also , 21 C.F.R . 320.1(e) (A drug sh<11i be consiciored to be bioeqvivalent to u 
listed dttig if the ral.e and extent to which its active ingredient or active moiety becomes available at the sit.e of 
drug action is not significantly dift'crcnt than that of the listed drug, when administered at the same molar dose 
of therapeutic moiety under similar conditions) . 
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clinical efficacy, and views "bioequivaJ .ent" drugs as possessing the same et#icacy. - '' FDA 
must use reasonable and scientifically supported criteria to reacll a finding of bioequivaletice, 
and must impose a specific Uioequivalence requirement on all generic di-ugs.'J,3 Importantly, 
"FDA concedes that die burden of showing bioequivalence may sometimes be comparable to, or 
perhaps even greater than, the -pioneer's burden of showing bioavailability.""a 

The statutory burden for establishing the pharmaceutical equivalence and bioeqitivalence of a 
generic product, such that they may be considered interchangeable, lies exclusively with the 
ANDA spansor.l 1' Neither a pioneer drug company nor the public has any responsibility to 
demonstrate lac.k of equivalence, and FDA has no authority to shift the burden of proving 
equivalence to anyone other than the ANllA sponsor.' I`' 

5.2 FDA's ACPS Consider Comparative Clinical Trials to be the Only Adequate 
Approach to Demonstrate Biaequ3valence For Locally-Acting Drugs 

Compared to the regulatory an(:] FDA guidance recoinuneiida.tioris for pharrr3acokinetii ; 
biocquivalcnec studies, there is relatively little information about the bioec3uival .enc:e 
requirements for locally-acting drugs. Accordingly, and in recognition of the challenging 
bioequivalence issues presented by locally-acting drugs, FDA's ACPS has considered 
appropriate scientific approaches several times over the last few years . 

At the Committee's March 12, 2(}03 meeting, Dcna Hixon, .Ni.D ., Associate Director for Medical 
Affairs in the OGD, made a presentation titled "Clinical Endpoint Bioequivalence Studies for 
Locally Acting Drugs" that clearly articulated the Agency's position on the biocquivalcncc 
requirements for locally-acting drugs. Of iriterest, Dr. Eiixon identified oral vancomycin far 
pseudomembranaus colitis as a locally-acting GI drug, but her slides atid comments did not 
otherwise focus on Vancocin capsules. 

Response to Petition of Marian Merrell Dow, Inc., Docket .No. 93P-0450 (Sept. 12, 1995). 
1" Scherine GoM. v. Food and Drug Administration , Sl F.3d 390, 393 (3ci Cir. 1995). Additionally, former FDA 

Commissioner Jane E . Hc.nme}",1VE.D, has stated that if PllA declares a generic drug 1.o be therapeutically 
equivalent to an innovator dru;;, the two products nnust provide the same intended clinical effect . F~enney, 
ftcvicK of Generic IIioequivalcrtco Studies, JA W. 19?~y;2H2(Z1) :1995, 11' Scherin,g Corporation v . Sullivan , 782 T, Sugp . 645,651 (D.ll.C . 1992). tt4 Abbreviated New Drug Application Regulations, 57 Fed. Reg. 1795(}, 17975 (Apr. 28, 19J2). 

"' Id . ("The burden of showing that a new product is biaavaifable or bioequivalent rests \vith the applicant") . 
21 U.S.C . § 3S5(j}(2)(AXix)~ 
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Dr. Hixo.n stated that pha.rmacokinelic studies are not adequate to establish the bioequivalence uf 
local ly-acting drugs, and most locally-acting drugs require clinical endpoint studies to 
demonstrate bioequivalence,ll' More specifically, Dr . Hix.vn explained that FDA typically 
requires the following type of clinical endpoint study to demonstrate the bioequivalence of 
locally-acting drugs: 

Three-arm comparative trial of the generic product versus reference listed drug ("RLll") 
versus placebo; 

" Treatment of an approved indication for the RLD in a patient population according to the 
labeled dosing ; 

" Trial design and endpoints similar to a New Drug Application ('-NDA"); 

" Bath the generic product and RLD must be statistically superior to placebo (p<0.05) in 
order to assure that the study is sensitive enough to show a difference between the 
products ; 

" Clinical endpoints must nteet i .lie established bi~.~eqi}ivalence limits (i.e ., studies with 
dichotomous endpoints need to fall within plus or minus 20 percent in terms of the 
difference between the test product and RLD, and studies with variable endpoints must 
fa1.l between 8{} and 125 percent [9Q percent confidence interval]) ; 

May require several hundred patients ; 

" Study duration may be several weeks depending on approved RLD labeling; and 

" Some products require multiple studies .l l8 

~7 llenn R. Hixon; l4t .ll ., Associate Director of Medical Affairs, Office of Generic Drugs, Clinical Fndpoint 
Bioequivdlence Studies for Locally Acting Drugs (Mar, 12, 2003) available, at 
tittp:l!~vNvw .fcla.gov,lohrmsldocket-,iacl(l3lglidesJ3926til .htrn; Tcanscripl of FDA PFimn;ic;eui .ical Science 
Advisory Committee, at 189-205 (Mar . 12, 20(}3) available at 
http:/!www .fda .gnv/nhrms/docketsiac103itranscriptv392GT1 .pdf. 
Transcript of FDA Pharmaccuiical Science Advisory Committee, at 189-205 (Mar. 12, 20(33) available a1 
http:i;Iwww.fda.gov/ohrmsldockctsiacl03ltranscripis139`6'T l .pdf: 
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Apart from these general parameters, Dr. Hixon clarified that FDA does not have a specific 
required study design, and that one of the primary challenges is to~ make sure that the patient 

population and endpoints are appropriate.Dr. Hi xon acknowledged that these c1mllenges are 
sif nificant when the Agency is considering the first generic product, as the Agency will 
endeavor t« review the scientific research arid labeling for the RI .D, and nCtT3 generally will 
consult tivith the review division to W-rive at a joint decision about the appropriateness of a 
proposed study design .' 20 

Consequently, while the AC'PS had a comprehensive discussion about and explored 
technological options far assessing the bioequivalence of locally-acting GI drugs at it% October 
2004 meeting, the ACPS did not recommend deviating from Dr. Hixon's 2003 clinical study 
recommendations . In fact, the ACPS expressed reservations about alternative approaches such 
as dissolution testing, and fully acknowledged that extensive scientific and engineering work 
must be completed before a dissolution testing approach can truly be evaluated. FDA's 
background document for this iztceting acknowledged that. "[flor drugs WbOSC Site Of action is tile 
Cri tract, determination of biocquivalcncc is more complicated as local drug concentrations 
cannot be measured directly . ,121 

5.3 FDA Guidance on Bioequivafence Requirements far Locally-Acting Drugs 
Fully Supports the Use of Comparative Clinical Trials to DemonstrHt.e the 
Biaequivatence of Such Generic Products 

While there is relatively little specific FDA 9 gttidance concerning the bioetlttivalence 
requirements for locally-acting GI drugs, the guidance that is available recommends the use of 
comparative clinical trials . FDA's guidance on bivavailability and bioequivalence studies for 
orally-administered drug products states that, for orally administered drugs that produce their 
effects by local action in the gastrointestinal tract: 

documentation of bioequivalence for ANDAs ,., can be achieved using BE studies with 
clinical eflicac;y and safety endpoints and/or suitably designed and validated in vitro 

t9 Transcript of FDA Pliannaceutical Science Advisory Committee, at 189-205 (;vlar . 12, 2003) availcr.hle tit 
http :Jiwww, fcia .govlohrins/dockets/acl43hranscripts/3926'J' l ,pdf. ru td. at 198. 
Food & Drug Admin., Background Intormation i'<)r Advisory Committee for Pharnlaceutical Science; 
Rioequivaience Testing of 1,ocally Acting {iastxaintestinil Drugs (Oct . 20, 2004) owrrlahle at 
http :liwww . fda.govi oh.rmsldockets/act{}4/brieting12004-4078b t .htrn . 
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studies, if the latter studies are either reflective of important clinical effects or are more 
sensitive to changes in product peri'ortnance compared lo a clinical study . To ensure 
comparable saficty, additional studies with and without food may help to understand the 
degree of systemic exposure that occurs following administration of a drug product 
intended for local action in the gastrointestinal tract . t`2 

This guidance states that "[iln samc instances, it may be uscU to admit patients into BE studies 
far whom a drug is intended,"123 as opposed to a study in healthy subJects 

h1 the 1990s, the Agency required significant clinical studies w cstablis.h the bioequivalence of 
generic versions of sucral fate, which is a locally-acting GI drug used to treat ulcers . Sucraifate, 
which is not absorbed by the G] tract, adheres to damaged ulcer tissue and protects against acid 
and enzymes so healing can occur . The approval summary for Teva's ANDA for sucralfatc (70-
848), reveals that FDA required the following clinical study to establish bioequivalence : 

" Multicenter, double-blind, placebo-controlled, randomized, parallel design clinical study 
comparing generic sucralfate, the RLD (C.arlfate) ; and placebo ill the txcatment of 
duodenal ulcer disease; 

Enrollment of over 230 patients to ensure 75 patients in each treatment group (273 
patients were randomized in the study, with 241 evaluated with respect to the primary 
efficacy endpoint) ; 

" Inclusion criteria included patients with an active duodenal ulcer of at least {}.3 em in 
diameter and not exceeding 0.5 cm, as diagnosed by endoscopy, 

" Primary efficacy parameter was the percent of patients whose duodenal ulcers have 
healed at four, weeks, with a positive response requiring endoscopic evidence of 
completed healing; 

" C:tr. for Drug Evaluation & Research, Guidance i'ar Industry, BA and BE Studies for Orally Administered Drug 
Products - Genera} Considerations, at 20 (Mar . 2f}03) . 

' Id . at 8. 
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Secondary efficacy parameters including average weekly frequency and intensity of day 

and night pain and the amount of antacids taken during the study; and 

" Safety evaluation of serum aluminum (measured at baseline, two weeks, and 

tenninatiUri) .iz4 

FDA also required RatioPharm to conduct a clinical study to establish the bioequivalence of' its 

generic sucralfate (ANDA 74-415) . While the RatioPhaim approval summary does not include 

details about the clinical study, the Agency's bioequivalence and division review summaries 

reveal that the company conducted a clinical study comparing its generic product 1.0 the RLD 

(Carafate), and that these products were coinpared. in terms of the treatment of active duodenal 

ulcers . ti25 it is also known that QGD was originally approached with an in viirv testing protocol 

for sucralfate which was dismissed by the agency as inadequate to establish bioequiva.lence . 

6.0 COMPARATIVE CLINICAL TRIALS ARE NECESSARY TO 
ESTABLISH THE BICtEQ~C .;.;IVALFNCE OF GENERIC 
VERSIONS OF VANCOCIN CAPSULES 

The FFDCA requires that a generic drug be biaequivalent to an RLB, and that FDA use. 

reasonable and scientifically-supported criteria to make bioequivalencc determinations . 

Accordingly, iii recognition of the fact that phanna.cakinctic and pharmacodynatnic approaches 

generally are inadequate to establish the Uioequivalence of locally-acting drugs, FDA's 

regulations state that comparative clinical studies are an accurate approach to establish the 

bioequivalence o# dosage forms intended to deliver the active moiety locally, including oral 

dosage forms not intended to be absorbed . 126 Relatedly, FDA's regulations require the .Agency 

to consider specific i4ctors that may reveal bioINequivalent generic drugs, including active drugs 

that arc poorly absorbed (less than 50% compared to intravenous dose) or absorbed from a 

localized site in the gastrointestinal tract.' 

Available FDA guidance and Agency prunouncerzzezxts before the AC:PS also strongly support 

the use of comparative clinical studies to establish the bioequivalcnee to locally-acting drugs. 

'`'' ANL)A 7(3-848, Study Summary of Comparative Clinical Trial Conducted by Riocratt (Jan. 24, t9<)6) . 
1`5 ANDA 74-451, Rcview of In VitrU (Disintegration) Data (Oct. 2t), t993). 
1-e 21 C.F.R § 324.24(b)(4). 
,2' 21 C.' .F .R. § 32033(f) . 
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Consistent with 1T1UxC specific, Agency guidance, such as that provided for biocquivalcncc studies 

of topical and vaginal antifungal drugs, the Agency's position is that phannacokinetic studies are 

not adequate to establish the bioequivaleiace of locally-acting drugs, and most necessitate the 

conduct of rigorous clinical endpoint studies.While the Committee and FDA havc begun to 

explore other biaeyuivalence approaches for such products, such as dissolution testing, FDA has 

also acknowledged that these approaches are imprecise and, thus far, have been unusable, 

Moreover, FDA anti its experts have agreed that significant scientific and engineering work niust 
be completed before. these approaches can even be evaluated, and any in vitro approach 

ultimately would need to be correlated to and validated against a clinical standard. In the 
meantime, FDA has consistently required that the bioe.~uivalcnce of locally-acting nun solution 

drugs be established on the basis of comparative clinical studies, such as the rigorous clinical 
s s tudies required -for the approval of generic versions of sucralfate, lreiinoin, topical antifungals 
and ammonium lactate. At the October 2404 Committee meeting, Jurgen Veniiz, M.D., Ph.D ., 

the only physician cm the C',ommitlce, offered the following perspective : 

"I was _just going to speak and for being a farmer clinician, in favor of clinical studies. I 
merui everybody here is mentioning a true statement . They are not very sensitive to 

('Urnulation effects, but on the other hand, they are the ultimate rtlcvant test . I mean. thcy 

make what we are doing clinically relevant." ")9 

As es(ablished in this paper, the safety and effectiveness of Vanc;ocin capsules in treating 

anti biotic-associated pseudoinembranous colitis caused by G. difficil.e and enterocolitis caused by 

S. Q2lYF:115' (including rnethicillin-resistant strains) depends on adequate vancornycin 

concentrations at the site of action in the small ancfifor large intestinal ITIILCOS2, where these 

pathogens reside and cause disease . 130 Moreover, not only are VancoUin capsules poorly 

absorbed, but systemic, concentrations of vancamyciii are not correlated to the clinical efficacy of 

'21~ 17ena R. Hixon, Tvt.D ., Associate Director of Medical Affairs, Office of Generic Drugs, Clinical F:ndpqint 
Bioeyuivaleizce Studies for Locally Acting Drugs (Mar. 12, 2003) avuilable al 
htfp:l/uww.fid:~,govla}irms;dpcket.%,`aclU3islides13y26s1 .htm; Transcript of FDA Pharmaceutical Science 
Advisory Committee, at 1$9-205 (Mar. 12, 2003) iruailable crr 
http:llwww.fda .govtolirmsldockets!acl0_"+ftranscripts13y26"t' l .p3f: 

149 Transcript of FDA Phanraceutical Sciencc Advisory Committee, at 335-337 (Oct . 20, 20(A) available at 
littrs :lluww.fda .bovlohrmsldocketslac1041transcripts/2004-4018T2.pdf: 

"° Lucas RA et. al . Disposition of vanc:amycin in hcxtthy volunteers from oral solution and semi-solid matrix 
capsules . J Clirt I'harm They% 19f37;12:27-31 . 'Fedesco Vet al . Oral vancomycin for antibiotic-associatcc 
p5eudnmembranoux colitis. Lancet . 1978;2:226-fi . 
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Vaalcocin capsules ('or treating these conditions.' ' 1 More importantly, systemic concentrations of 
vanccnmyc;in may produce adverse reactions, such as seen with intravenous vancornycin ; 
including ncphrotoxicity and fltqtcyxicity .13z Because of the potential i'or serious advcrse events 
associated with sysCenaic absorption, the impact of formulation differences on the comparative 
raw and extent ofab:,urption are essenlial to assure the generic formulation is not absorbed to a 
greater extent than that o fthe innovator product. 

Vancocin capsules arc a bioproblern drug due to their poor absorption from a localized site in the 

gastrointestinal tract . There is no available validated pharma.codytlami.c or in. vitpr) testing 

approach that has been correlated with the local action oz clinical safety and effectiveness of 
Vancocin capsules . Moreover, Vancaein capsules are ineligible for a waiver o!' in vivo 
bioequiWilcnce studies because they du not satisfy either the regulatory or guidance waiver 

criteria. As described in detail above, orally administered, locally-acting GI drugs are not one of 
the dosage forms for which biocquivaiencc may be considered self evident,133 and FDA has 

explicitly stated that the bioequivalence of oral dosage forms not intended to be absorbed are not 
: considered self-evident . 134 Vancocin capsules arc also not eligible ior a waiver of in vivn 

bioequivalence studies because they are neither systemically absorbed nor rapidly dissolving .'''13` 

"' Thompson CM Jr et al . Absorption ol' oral vancoTaaycin- possible associated toxicity. Intern JPc:d Nephrvl. 
1a83 ;4(1):1-4. MaEzkc OR et al_ Systemic absorption or oral va»comycin in patients with renal insufficiency 
and antibiotic-a5sociate.dcolitis . tlnzer,! Kid Dis. 19K7 ;9(5):422-5 . Armstrong CJ, Wilson TS, Systemic 
absorption of vancomycin, J C;tin Path . 1995 ;48(?):G89 . Bergeron 1..; Boucher FD . Possible red-nzan syndrome 
as .-wciatcd with systemic atnorption or oral vKncnTrtycin in a child with norrnal renal function . Ann 
Pharmucother. 1994;w8(5):581-4 . I-Iirara S et al . Elevated serum vancomyoin concentrations after oral 
administration in a henlodialysis patient with pseudomembranous colitis . Jap.l Clirr Fharmuwl Ther. 
2QQ3;34(3):ti7-90 . Iimuvmr DM et al . Systemic absorption of low-dose oral vancomycin . J Phur Practice 
ke.sear. 2CfU5;:35(3):222-3 . 13arclay 1', t:YConnell P. 'I'herapcutic serum levels aehicvzd with oral vancomycin. 
.4tcslrJ1lu.sp Phcrr. 1494 ;24:125 . Spirzer PG, Eliopeuliis GM. Systemic absorption of entcral vaneornycin in a 
patient with gscudomenibranons colitis . Am Intern Med. I9Kd:100:i33-4 . Tcdcsco F ctai . Oral vancomycin 
far antibiolic-associated pseudo-membranous colitis. Lancet. 1978 ;2:22G-22$ . Schaad UB et al . Clinical 
pharmacology and efficacy of vancomycin in pediatric patients-1 Pcd. 1980;96(l)-.1 19-26. Killian AD et al . 
Red man's, syndrome after oral vancomycin . Ann Intern JtAed. 1991 ;215(5):410-11 . 

'-'Z Levine UP . Vancomycin: A history, C'lin Infect Uis. 2t10b;42:55-12 . 
21 C.F.R . § 320.22(b) . 

''A Abbreviated -New Drug Application Regulations, 57 Fed. Reg. 17950, 17975 (11.pr. 28, 1942). 
Lucas RA et al . Di%jsositivn of vamurnycin in healthy volunteer., Prom oral solution and semi-solid rnatrix 
capsules . JC.lin f'harm Ther. 1987 ; 12 :27-31 . Dr . Anvdon commented at the October X9-2(), 2004 
Pharmaceutical Science Advisory Committee meeting that most locally GI have low permeability. 
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7.0 THE CLINICAL STUDY DESIGN F012 GENERIC VERSIONS 
OF VANCOCIN SHOULD BE CONSISTENT WITH 
REQUIREMENTS OF THE COMPARATIVE CLINICAL 
STUDY MODEL ADVANCED BY FDA'S DR. DENA HIXON 

The parameters of a clinical study to establish the bioequivalence of generic versions of 

Vancacin capsulea generally should mirror the study requirements articulated in 2003 at the 

ACPS by Dr. N:ixc7n for locally-acting GI drugs. 116 Given the life-threatening nature of the 

conditions Vancocin is used to treat, and in particular antibiotic-associated pseudomernbranous 

colitis caused by G diffic:ilc, careful attention must be given to the design of the comparative 

clinical trial used to establish the bioequival4nce of generic products. The clinical study design 

must assure that any differences between Vancocin and generic fonnulations do not result in 

decreased safety and effectiveness for patients with one of the most severe iot-ins of CDAD. The 

conduct of such a trial has been demonstrated to be feasible as evidenced by the ongoing clinical 

trial programs of tolcvamer, ram.oplanin, rifaximin, and PAR-101, compounds currently under 

evaluation in randomized, controlled clinical trials for the treatment o[CDAD. 

To assure that generic products have an equivalent safely profile, the clinical study must include 

an evaluation and quantification of the systemic absorption of vaneoniycin using standard in vivo 

pharrnacokinetic test methodology, to ensure that generic versions have a rate and extent of 

absorption of vatlcomycin that is no greater than that of Vancocin capsules . As noted, systeinic 

concentrations of vancozn.ycin present potential safety concerns including nephrotoxicity and 

ototoxicity, and the patient population is already complicated with severe CDAD and likely other 

serious conditions, (}f note, this proposal is consistent with the safety eNraluation of serum 

al ucninutn as measured in Teva's _generic sacral fate clinical study. t37 

1}° Dcna R. Hixon, M.D., Associate Director of Mc;ciical Affairs, Office oi'Generic Drugs; Clinical Endpoint 
Diocyuivalence Studies for Locally Acting Drugs (Mar . 12, 2003) aavailable at 
http:ilwww .fda.govlahrnis/dockctslacl(}3istidc,%i3926s1 .htm; Transcript ai'FDA Phatniaceutical Science 
Advisory Conunittee, at 189-205 (Mar. 12, 2003) availahle at 
http:ilwww . fda.go vlirhttnsidocketslacifl3ltranscripts1392G'1' l .pdt ; , 

"7 EiNUA 70-848, Study Summary of Comparative Clinical Trial Conducted by Biocraft (Jan . 24, 199G). 
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: 7 .1 Proposed Elements of a Clinical Study to Evaluate Generic Versions of 
Vancocin Capsules 

" The objective of the study is to compare the safety and efficacy of a gcneric capsLclc o(' 

vartcumycin hydrochloride tvilii that of Vancocin capsules in the treatment of Ooslridiwn 

difficile associated disease (CDAD). 

+ T11e study design should be a prospective, randomized, double-blind, niutti-center, 

conzparalive trial . 

" The patient population should he hospitalized adults patients with documented CDAl7 

who have not been treated fur MAD within the past 90-days. 

" The sample size estimate must consider a non-inferiority design, an anticipated response 

rate for the [tLU, adequate power, and an appropriate delta. 

" Methods should include 1) stratilicatiun of patients based on whether they Continue 

concomitant antibiotic therapy ; ?) Diagnosis of CDAD defined as patients with diarrhea 

( ..>_ 3 Ioosc stools per day} AND a positive T;IS toxin assay or a positive culture for C. 

dif,~cile ; 

" Endpoints and analysis should include : 

I ) Use of an intent-to-treat analysis ; 

2} The primary endpoint of clinical success defined as : 

a) Patient is alive; 

b) No complications develop (surgery, ICUadinission); 

c) Diarrhea resolves : 

ci} No relapse within 2-weeks of completion of therapy. 

49 



3) Secondary endpoints should incl-ade : 

a) Serial measurement of scrurn vancomycin concentration assessed at baseline, 

during therapy, and at the end of therapy ; 

trE Tiine to resolut.inn of SytlZ(}tC31nS 1S rere~rteci by the patient (as outlined in : 

"Draft Guidance for Industry : Patient-reported outcome measures : Use in 

medical product development to support labeling claims, Fcbruasy,20Q6) ; 

c) Relapse rate within 30-days of completion of therapy; 

d) Comparisori of efficacy based an orgarlisrn t,yping (toxinutype III versus 

others) . 

8.0 CONCLUSION 
This document raises serious concerns regarding the scientific validity, the clinical and patho- 

physiologic rationale and the potential health risks associated with an apparent decision by OGD 

to modify the position held prior to March of 2006 chat required a clinical demonstration of 

biocquivalence to approve a genetic version of the oral fc~~~mulation of'fhz antibiotic vancomycin 

(ti'ancocin capsules). 

(7GD has stated that. generic copies of Va.ticacin capsules may be approved based solely on a set 

of in vitro diSsol«tion data and without any clinical or pharniacokinetic data from humans. The 

proposed set of in vitro tests are those for consideration of waiving in vr.'vo testing for a wholly 

separate class of small molecule drugs (BCS Class I), that are both highly soluble and highly 

permeable in addition to being rapidly dissolving . To our knowledge, in vitro dissolution testing 

has not been used after 1984 as the sole method for approval of generic versions of these 

relatively simple and predictably behaving drugs, even when considering drugs used to treat non-

life-threatening or even self-limiting conditions . 

Based on the information provided in this document, Vanc;vein capsules cannot be considered 

rapidly dissolving, and the pharmaceutically active ingredient vancomycin is a large, complex, 

bioiagically-derived antibiotic peptide, that is poorly absorbed . The. scientific basis for 
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extrapolating in vitro test results to predict how generic forms of Vancocin capsules would 

perfornn therapeutically has not been validated arid ii is unknown whether clinically relevant 

differences in pcr(oy~mance can be discerned through in vitro testing . Further ., the impact o : E the 

proprietary Vancoein capsule forrnulation on delivery of vaneumycin to the site of infection is 

not fully characterized . ACcUrnulated experience and clinical data colifirms its effectiveness 

even. in the fiace of the current worsening epidemic of CDAD . 

Viro3'harcna Incorporated requests that the OGD reverse its proposal to waive in vivo studies to 

determine biacquivalence for Vancoein capsules and reinstate the requirement for clinical studies 

that evaluate both safety and efficacy . Since Vancocin capsules are used to treat life-threatening 

diseases, the risk associated with approving any gencric product without robust bioequivalen4e 

data places patients at unnecessary risk of treatment failure and potential syslemic toxicities . 

C~ 



The undersigned submits this supplement to the petition requesting that the Commissioner of 
Food and Drugs stay the effective. dale oI'the :Corc;guing;inatter . 

Respectfully submitted, 

, ; 
CAW Broom, NID 

Vice President . and Chief Scientific Officer: 
ViroPhqrnia Incorporated 
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