
 
These records are from CDER’s historical file of information 
previously disclosed under the Freedom of Information Act (FOIA) 
for this drug approval and are being posted as is.  They have not 
been previously posted on Drugs@FDA because of the quality 
(e.g., readability) of some of the records. The documents were 
redacted before amendments to FOIA required that the volume of 
redacted information be identified and/or the FOIA exemption be 
cited.  These are the best available copies.   
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NJA 74-374 

Ascent Pharmaceuticalr, Inc. 
Attention: Robert w. Mendes, Ph.D. 
9 Lin;1ell Circl3 
Billerica, MA 01821 

Dear Sir: 

JUN 2 3 1995 

R4ferenoe is mad~ to your new drug application dated 
4.Tune 16, 1993, 11ubmitted purauat.t tc, aAotion 505~b) (2) of the 
Federal Food, Druq, and cosmetic Act for Primsol (Trimetbopria 
Hydrochloride Oral Solution), equivalent to 25 •CJ Trimethopria~' 
par 5 llL. ~"'"" 

··-concJ.~' .. ....,..-i_.~"' .... "' 
raco-entltilr-m=t.tte ""'' 
applicatiorl is a1 .,>rC\" id. The drug can be exp.acted to have th• 
same therapau~ic effect as that of the reference listed drug 
product :rel.led upon by the Agency for the basis of safety 1r.d 
•ff ect i vc..ne11a • 

Under 21 CFR 314.70, certain changes in the conditions described 
ir. this appllc.:ation require an approved supplemental application 
before the cl1anqe may be aade ~ .• --~ 

Poat-.._~~RiW.,I~¥¥.tiDg reqi1iz:eaenta for thi• •~lication 
set fo~.1"~1~ao-a1. Tb• Offic.~-----to..,.-"""'v.. 
.ahould bo c•dviaed or~ any 'change in the marketinCit~tua of :r.\ 
drug. 

---~ :~~! :;"-~ : ,_ 

·-'";---~ 

initial a~vertiainq or promotional campaiqns. Please submit all 
proposed .. tei:ials in draft or mock-up farm, not ~~~l pr".m;..-e:.•'"'...:-. ;~;:,;_ . 
Submit botJr·copiea t'19•th•r with a copy ot the ~- or~.-,x~J&tlf~.,.,,1 
printed l:.belinq to the Division of Drug Marketing, Advertising, 
and Comaunications (HFD-240). Ple1Lae do not use Fora FDA-·aa~. 
(Transmittal of Advertisements and Promo~ional Labeling for Df:tiil• 
for Human Use) for this initial submission. 



We call your attention to 21 CFR 314.Sl(b) (3) which requires that 
ma~erials for any subsequent advertising or promotional campaign 
be submitted to our Division of Drug Marketing, Advertising, and 
Communications (HFD-240) with a completed Form FDA-2253 at the 
time of their initial use . 

CC: 

.. 

NOA 74-374 
NOA 74-374/Division 
Field Copy 
HFD-600/Reading File 
HFD-82 

Sin,~erely yours, 

1W_ffipj)__ t ;,;> J q ~ 
Roger IH Williams, M. D. / /::J/ /'J 
Associate Director for Scien~e ' 

and Medical Affairs 
Center for Drug Evaluation and Res~arch 

File 

Endorsements: 
ci n lp;v r; /2 ·tl1 ~ 

f J _ Jc.f vtt£1" 
HFD-629/Schaefer/5-17-95 . 
HFD-617 /Hoppcs/ 5-18-95 , ·' "(V-. '>hi,/1) 
HFD-617 /Phillips/ 5-22-95 :j,~ ~ /~~\,') \c L'._ 
HFD-G29/Schwartz.'5-17-95 ,p/ 1/1'1/~, \. 'r\\\J 
HFD-613 / AMWeikel/CS0/ 5-16-9~> ~)\ )-
X: \wpf ile\majors\ weikel \ 74374. AP \\_ j ~ 

F'/T by MM 5-22-95 --A.~.__, ~. G._ f;·..., ---,f .c - ,,---
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Ascent· 
Pharmaceutlcals, Inc. 

Primsol™ Solution 
(trimethoprim hydrGChloride oral solution) 
Dye.f>De, alcohol-free. flavored solution, 
25 mg tnmethoµrim per :i ml 

OESCRIPTICr.! 
Prunsol (tnmethoprirn hydrochloride oral ;;olut1on) 1s a sol1,;t1011 of 
the synthetic antibacterial trimethoprim 1n water propwed w1111 the 
aid of hydrochloric acid. Each 5 ml. for oral administratton 
contains tnmcthopri!T' hydrochloride eqwvatent to 25 mo 
tnmethoprim and the macuvo 1ngred1ents bubble gu:n flavor. 
mott1ylparaben. propylpa1aben. propylene glycol, sacchar .n 
~odium. suc1ose. water and hydrochlonc acid to adjust pH to a 
nnge of 3 O - 5 (I Trimethop11m 1s 2.4-d1am1no-5-(3.4.5-
t11rnett1oxybenzv11 µynm1dme. lnmethopnm 1s a white to ueam 
colored. odorloss. b1t1er compound wilt\ a molecular formula of 
C)-1,.N,O, and a molecular weight of 290 32 arnj ttin fpllow1n9 
structural formula 

N NH, 

()) 
CH, 

0 
NH ; 

CH,0 Oett.i .-. ' 

OCH, 

CLINICAL PHARMACOLOGY 
Trime:h0prim ic; rapidly ab!;ortwd following oral adm1n1strat1on It 
exists in the blood as unbound, p1cte1n-bound and metdbOhLed 
torms. Ten to twenty percent of tnmethopnm is metat>ohzod, 
prima•ily 111 the liver, the remainder is excreted unchanged 1n tho 
•Jnne. The pnncipaf metabolites of tnmethopnm are the 1- and 3-
oxides and the 3'· <md 4'-hydroxy derivative:; The free form 1s 
considered to be thP. therapeutically active fomi. Approximately 
14°10 ol tnrnethopnm 1s bound to pla2ma protein~. 

M;cari peak plasma cnncentrat1ons of approximately 1 mcgiml 
oc ;ur ·1 to 4 hours af1er oral adm1rnslralion of a single 100 mg 
dose. A single 200 mg dose will result 1n plasma concentrations 
approximately twice as high The mean half-life of trimethoprim is 
apprmdll'at'31y 9 hours However. patients with severely impaired 
renal function exhibit an increase tn the half-life of tnmethoprirn. 
which reowres eilhe.- dosaiJe regimen ad1ustment or not using the 
:lrug in such patients (see DOSAGE l\ND ADMINISTRATION 
section). During a 13-week st..idy of trimethoprim tablets 
ac!m1nistered at a dosage of 50 mg q id . the mean minimum 
steady-<;tate concentration ot the drug was 1 1 mcg/mL. Steady­
slate concentrations v.ere achieved wittiin two to three days of 
chronic aam1nistration and were maintained throughout the 
experimental penod 

Excretion of trimethoprirn 1s pnmanly by the kidneys through 
glomeru:ar filt1ation and tubular secretion. Urine concentrations of 
tnmethopriM are considerably higher than are the concentrations 
in the blood. Alter a single oral dose of 100 mg, unne concentra­
tions of tnmethopnm ranged from 30 to 160 mcg/mL during the O­
to 4 -hour period and declired to approximately 18 to 91 mcg/mL 
during the 8- to 24-hour per.ad A 200 mg stngle ural dose will 
:esutt in tnmethopnm unr.e concentrations approximately twice as 
high. Alter oral adrnir11strat1on, 50% to 60% of trimothopnm is 
excreted in the urine within 24 hours, approximately 80% ::if this 
being ..inmetabofized trirnethop1im. 

Smee normal vaginal and fecal flora are the source of mos: 
pathogens causing urinary trnct infections, 11 is relevant to 
consider the distnbut1on of trimethoprim into these sites. Concen­
trations of tnmethoprim in vaginal secretions are consistently 
greater than !'lose !ound simultaMously in the serum, being 
typically 1.6 times tho concentrations ol simultaneo1Jsly obtained 
serum samples. Sufficient trimethopnm 1s excreted in the feces to 
markedly reduce or eliminate lrimethoprim-susceptible organisms 

from tile fesal flora. The dorrnnar1t no11-En/tuobacter1aceae fecal 
Ofganisms. Bacteroides spp. and Lactobacil/us spp., are not 
susceptible to tmneth'lpnm .~oncentraltons obtained with the 
recommPnded dos;ige 

Tnmethoprim also passes lhe placental barrier and 1s excreted 1n 
breast mil~ 

Microb1ology. Primsol blocks the production of 
totra~.ydrofulic acid i~om d1hydrololic acid by binding to a'ld 
re11ers1blf 111h1b1t1ng thn required enzyme, d1hydrofolJto reductasc. 
lt11s binding 1s very much stronger for the bactenal enzyme than 
lor the corresponding mammalian enzyme Thus, Primsol 
selectively •nterierns 11v1t~1 ri«ctirnal b1osynthes1s of nucleic acids 
and protein<;. 

In vitro serial dilution tests have shown that the spectrum of 
anlibacterial act1v1ty of Pnmsol 1r1cludos the common urinary tract 
pathogens Vvlth the exception of Pseudomonas aeruginosa 

Repr~ontat1ve Minimum lnh1b1tu1y Concentrat1or1s for 
. <': f11rnetnopnm-Suscep1tble Organisms 

---~. -~---~· -~~------------- -

- ~ •. I 

Bacteria frimothoprim MIC - rncg/rnL (Range) 

f'sc/Je11c/11a coli 0.05 1 5 
Protr•us m11ab1/1s 0 ~) 1 5 

Klt?bs1el!a rneumamae 0.'J 5 
Entorobacl€r species 05 5 
Staphylococc1Js species 
(coagulase-negat1ve) 0.15 5 

Tho ~P.c0mmendeo quant1[at1ve disc suscepltb1l1ty method ' 'may 
be used for est11nilting the suscept1b1l.ty of bacten<1 to Prtms;:il 
With this procedure, reports from tile labo1at01y giving results 
usmg the !J mcg tnmethoprim disc stiould be interpreted accort11ng 
to the followtng criteria: Organisms producmg Lones of 16 mm er 
greater <-1re classified as susceptible, whemas those producing 
zones of 11 to 15 P1m are classified as havmg intermediate 
susceptibility A roport from the laboratory of "Susseptible to 
tnmethopriM" or "lntem1ed1ate susceptibility to trirnethopnm" 
tndicates that the 1nfection is likely to respond when. as 1n 
uncomplicated urinary tract infections. effective therapy rs 
dep6r>C:ent upon the unne concentration ol tr1methop11rn. Organ­
isms productng zone~ of 10 mm or less ar13 reported as res1sta;1t, 
1:id1cat1ng that other therapy should be selected 

Dilution methods for deterrntning suscept1b1hty are also used, and 
results are reparted as the minimum drug concentration mh1b1ttng 
microbial growth (MIC).3 11 the MIC is 8 mcg per mL or less, the 
microorganism 1s considered "susceptible". If the. MIC is 16 mcg 
per ml or greater, the microorganism 1s considered "resistant". 

INDICATIONS AND USAGE 
For the treatment of miti1;1I episodes of uncomplicated unnary tract 
1nfect1ons due to susceptible strains of the following orgarnsms · 
Eschenchia coli, Proteus mlfabilis, Klebs1ella pneumoniae. 
Enterobacter species and coagulase-negative Staphylococcus 
species. mcfud1ng S. saprophyticus. 

Cultures and susceptib1hty tests should be performed to determme 
the suscepttb1hty of the bacteria tc trirnethoprim. Therapy may be 
1n11taie0 prior to obta1111ng the results of these tests. 

CONTRAINDICATIONS 
Primsol is contraindicate1j in individuals hypersensitive to 
trimethoprirn and in those with documented megaloblasllc anemia 
due to folate def1c1ency 



WARNINGS 
Experience with trimethopr;m alone 1s limited, but it has been 
reported rarely to mti:rferc with hematopo1es1s, especially when 
.idm1nisterod m large doses and/or for prolonged periods 

The presence of clinical signs such HS sore throat. fever, pallor or 
purpwa rrn1y hP earty md1cat1ons of serious l:'i<1od disorders 

PRECAUTIONS 
lleneral lrnneti1oprirn shrnild he given w1tt1 c;wt1·)n to patients 
w1t11 poss1blo lol..ito r101ic1oncy Fol.itos may hi> fl<in11r11slerecJ 
concorrnt;rntly w1tt1011i 1nterfr;r111g with Ille a11t1bacter•al action ol 
tr1rrmthopnm Tnmmhnprirn should al<;o be given with caut1011 tu 
patients with impaired renal or hepatic function. If any clinical 
signs of a blood disorder are noted in a patient receiving 
trimethopnm, a complete blood count should be obtained and the 
drug <11scontinued 1f a s1gnif1cant reduction m the count of any 
former! bloofj element is found 

/Jrug /11teract1o'ls. Primsol may 1nh1b1t tt1c, hepatic metabolism of 
plw11ytoi11. Tnmethoprim, given at a common clinical dosage. 
increased the phenytoin half-life b1 51 % and decreased tho 
phenytoi· 1 metabolic clearancP , ate by 30"1 •. When adm1rnstecing 
these drugs concurrently, o:,e should be aler. for possible 
o:<coss1ve phenytoin efhct. 

D'ug!La/Joratory Ti.ls( lntu.c.;ct1ons Tr1metl1opr1ni can mterferu w1tt1 
a snrum mett,0trexatr Lissay as determ11wd tiy thP. compet1t1vo 
binding prute1n tec11111que (CBPA) when a bacterial d1hydrofolate 
rc:duciase 1s ucad a:, the b1nd1ng p1ote1n No interference occurs. 
however. 111nethotrexate 1s rneasured by a rad101'11mtmoassay 
(fllA) 

T!1c presence of tnmethoprun may also interfere w1tt1 tt1P .J;iffP 
alkaline p1crC1te rflact1on assay for creallnine resulting m overest1-
ma11ons of about 10% 1n th1: range of normdl vnlues. 

Carrn1ogenesis. Mutagenesrs lrnpwrment ol Fc11111tv 

C<1rc1nogcnesis Long-term stud•es ;ri ilf11millS to evaluate 
carcmog<:!nic potenual have not tieen conducted with tnfl1ethop•1m 

Mutagenes1s Tmnethopnm was demonstmted to be non­
rnutagenic 1n the Ames assay. No chromosomal damHgi> was 
observed 1n human leukocytes cultured m vitro w1t11 tnmettiopr1m. 
tlm concentration 11"..ed excePded blood l.avels following ther<1py 
with P:1mso1. 

Impairment of fertility No al1vcrsc effects on fert1l1ty or general 
ri;prm1uct1v1! perhmi;mce werP ubs•~lvl'rJ 111 ri1('.; given 
!n1lflthopnm in oral dosages as high as 70 mg/kg/day for males 
and 14 mg/kg/day for ffolmales. 

Pregnancy 

Teratogt'lnic Effects Pregnar.cy Category C Tnmethopnm has 
bcPn shown to be teratogenic in the rat when g1v'3n in dcses 40 
times the human dose. In some rabbit studies. the overall 
incro;ise in fetal loss (aead and resorbed and malformed concep­
tuses) was associated with doses 6 times the human therapeutic 
dose. 

While there are r.o largr> woll-contmlled studies on the use of 
tnmethoprim in pregnant women, Brumfitt and Pursell," in a 
retrospect:ve study, reportctJ the outcome of 186 pregnancies 
during which the mother receiver' either placebo or trimethopnm 1n 
combination with sulfamethox111olc· The incidence of congerntal 
abnormalities was 4.5% (3 of 66) 111 those who received placebo 
and 3.3% (4 of 120) 1r1 those rece1v"•g !rimethopnm plus 
sulfamethoxazole. There were no abnormalities m the 10 chli':lren 
whose mothers received th& drug during the first trimester. In a 
:;cp;uate survey, \3rumf1tt and Pursell also found no conger11t<1I 
abnc·rmalilies in 35 children whose ;11others had received 
trimethoprim plus sulfarnethoxazole at the lime of conception or 
shortly thereafter. 

Because trimethoprim may interfere with fohc acid metabohsrn, 
Pnmsol should be used during pregnancy on.y if the pot"nt1al 
benefit justifies the potential risk to the fetus. 

Nonteratogenic Effects: The oral administration of trimethoprim 1:> 
rats at a dose of 70 mg/kg/day commencing with the last third of 
gestation and continuing through partur•tion and lactation caused 
no deleterious effects on gestation or pup groW!h and survival 

Nursing Mothers: 1 nmethopnm .s excreted in human milk. 
Because trimethoprim may interfere with lolic acid metaJolism, 
caution should be exercised when Primsol is administered to a 
nursing woman 

Ped1;itr1c Use The safety of tnmethopnm 1r1 infants under two 
months of agn has not heen demonstratf'Jd The etfertiveness of 
l111nethoprirn h;is not boon ostabhshed in por!1atnc p<lllents under 
1 .: yea, s of age 

ADVERSE REACTIONS 
I lio a<Jvcrse ettocts encountered most often w1tl1 tnmethopnm 
were rash and prunt11s Other adverse effects reported involved 
the gastrointestinal and hematopo1etic systems. 

Oermatolog1c reactions Rash, pruritus and exfohative dermatitis. 
At the recomrnondod dosage regimens of 100 mg b i ,1., or 200 mg 
q 11, each for 10 days, the incidence of rash 1s 2.9c" !c 6. ?%. !n 
clinical studies which employed high doses of tnmetho~ir1m, an 
elevated incidence of rash was noted. These rashes were 
rnacutopapular. mort.1lhform, prurit1c and genLJrally mild to 
mnder;ite. appearing 7 to 14 days alter the tr11!1allon of ttiernpy. 

l]dst10111f,;s1111a/ reac:trons Ep1gw;;tric distress. ndusf'a. vnmn1ng 
.md gloss1t1s 

/ /<'matoh)g~: 1r•act1ons Tllr()nibocytopen1a. leukoper11<J, 
fl"lltropenia. rnegaloblast1c anerrn;; and rnethemoglob1nm111a 

M1scella11eous reactions rover. elevation of serum transnm1nase 
and b11irub1n. and increases 1t1 BUN nnd serum creat1rnne levels 

OVERDOSAGE 
J\.:uw S1grs of acute overdosage w1tl1 tr1met11opnm :11<1y apµ.-.;11 
following 1ngest1011 of 1 gram or more of the drug ilWl ir1clude 
nausea. vom1t1ng, 0111111oss. hear1,1clles. montal liepr.~ssic·n. 
conlus1011 an·1 bone marrow lleiJre~s1on (~ee Cf iHDNIC 
OVE'ROOSAGE) 

l reatment consists of gastric lavage and general suppor11VP. 
measures Ac1d1!1callon of tnc unno w1ll 1r1crease ren;1I elirnmat1011 
of tnrnethoprirn Per1tone<1l d1<1lys1s 1s not effective awl 
tiemodialys1s only moderately effective 1n eliminating the drug 

C/lromc Use of trimethopnm at t-11gn do.ms and/or for extonderl 
pi:r1oos of tune may cause b0c:9 marrow depression rm'n1lested as 
tlirombocytopern;i, leukopf,111,1 and/or meg<1loblast1c anemia If 
signs of bone marrow depression occur. tnmethopr1in sllould Ile 
d1~;contlflued and the patient should be given lflt.covonn, 3 to 6 mg 
1ntrarnuscularly datly for three days. or i.lS required to restore 
norm;il hpmatoprnr>s1s 

DOSAGE AND ADMINISTRATION 
The usual oral adult dosage is 100 mg (?O ml) P.vory 1? hours or 
200 mg (40 rnL) every ?4 hours, each for 10 days. The use of 
tnmcthoprim 1n patients with a creatinine clearance of less than 1 5 
mUm1n 1,; not mLommend~d For patter.ts with a creat1nine 
clearance of 15 to 30 mUm1n, the dose should be 50 mg ( i O ml) 
m ery 12 hours 

The effect1'.'oncss at tnmethoprim has not benn estilt':1shod 1n 
pediatric patients under 12 years of age 

HOW SUPPLIED 
Pnmsn' (tnrnethopnm hydrochloride oral solut:on). dye-frea. 
alcohol-free, bubble gum 11,;vored, contaminy tnmethoprim 
hyc -chlomle equ1vdlent to 25 mg of trimeihoprim in each 5 rnL 
tJott..; of 400 mL (13 511 oz) NDC 594~9-477-02. Store betweun 
15°-25'·C (59 77''F). Dispense in tight, light-resistant glass nr 
PET plast:c contamers as defined 1n US? D1sµense with onclr1sed 
dose cup. Uo not dispense 1f tarnper-evidert neck seal 1s bro!1en 
prior to 1n.t1al use. 

Caution Federal law prohibits dispensing without prescnptun. 

REFERENCES 
'Ba~r AW, KtrtJy WMM Stwn1!. JC Turck M Antibiuhc SuM:ephbthty Te5l!n<4 by 
Standa1dl1e.J ~111g1e Oi:.;.11. Method. Am J Clm Patho: 45 493 496. 1966 
; Approved S~dndJrd ASM 2 Performance Stai ldetrd!> for Ant1rn.crnbutl 01s" ~us.cepliblhty 
le~t. National Committed for Chrnc..al l 11bur11tory Standards. 771 ~ast l an-_aster Ave:iue. 
Villanova. µennsytva11a 19085 
'[m .. sson HM Shems JC Ant1b1ouc Seni11t1_1nty Testing Hepon of an lrtemahonal 
Colluboratove ~ludy. Acta Patf>OI MicroDICI 3ca/l0 161 (&uppl 2171 1 ·00 1971 
tArumhtt W, Purs.nll H l nm~1h1,pnmiSullarrM"ftilua11)~ m tflo Treatme lt of Bactenuna in 

Women J lnlecr V.s l28 (suppl) Sl\57 S663. 1973 
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l. CHEMISTRY REVIEW NO 5 

2. ANDA 74-374 

3. NAME AND ADDRESS OF APPLI~ 

Ascent Pharmaceuticals, Inc. 
Attention: Robert W. Mendes 
9 Linnell Circle 
Billerica, MA 01821 

4. LEGAL BASIS FOR SUBt:SSION 

5. 

6. 

The most similar listed drug is trimethoprirn oral tablets, 
100 and 200 mg (Trimpex~, Roche), NOA 17-952. The reference 
listed drug is IlQ.t. entitled to a period of marketing 
exclusivity. 

The ANDA is being reviewed under Section 505(b) (2) of the 
FD&C Act. 

SUPPI.EMENT ( s) N/A 

PROPRIETARY NAME Primsol™ Oral Solution 

In the original submission, the proprietary name was 
Primstat:~: Syrup. 

7. NONPROPRIETARY NAME Trimethoprim Hydrochloride 

8. SUPPLEMENT(sl £EOVIDE(s) FOR: N/A 

9. AMENDMENTS AND OTHER DA~Es: 

06/16/93 
11/12/93 
l~/23/93 
11/10/94 
12/02/94 
01/17/95 

01/30/95 
02/28/95 

03/08/85 
04/06/95 
04/12/95 

Original ANDA. 
First NA letter. 
Response to NA letter. 
Second NA letter. 
Minor amendment. 
Method~ validation was requested from FDA 
laboratory (WEAC) . 
Third NA letter. 
Methods validation rAport was sent from WEAC to 
review chemist. 
Minor amendment. 
Fourth NA letter. 
Minor amendment. 

1 



10. PHAEMACOI10GICAL C]\TEGORY 11. Rx or QT.C 
synthetic antibacterial for the Rx 
t~eatment at uncomplicated 
urinary tract infections in patients 
12 years of age and older. 

12 • REiiATED T ND I Nl.J.A I DMf ( s) 

14.POTENCY 

2 

13. DOSAGE EQ.RM 
oral S1 lution 25 mg of trimethoprim per 5 mL 

1'5. CHEMICAL UAME AND STRUCTURE 

Tr· inlet f-10µ rim IJ ~3 P 
__ S: H. -~~.'...L M • w:. = ~<?__. J 2 --~ 

/ N~ ,,.. NH.,1· 

I/ I' ·1 
...---: N I 

I 
I 
! 
! 
I 

2,4-Pyrimid~rediamine, 5-((3,4,5-trimethoxyphenyl)methyl]-; 
2, 4-Dlanino-5 - ( 3, 4, 5·-trimethoxybenzyl) pyrimidine. 
CAS-738-70-5 



16. RECORDS ANQ REPORTS N/A 

17. COMMENTS 

The following Poir't:. has not been completed for ANDA 74-374, 
as of 4/21/95: 

33. Establishment Inspection 

18. CONCIAfSIONS AND RECOMMENQATIONS 

The Office of compliance has issued an UNACCEPTABLE status 
for the rnapufacturer of the drug 
substance . Otherwise, ANDA 74-374 
CAN BE APPROVED. 

19. REVIEWER: PATE COMPLETF,;Q: 

Eugene L. Schaefer, Ph.D. 4/21/95 

Endorsed by P.Schwartz, Ph.D. 4/24/95 

J 
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Trimethoprim (Primat.at) 
~mq/aL Syrup 
ANDA # 74-374 
Reviewer: Man M. Kochhar 
A.74374$.693 

DEC 2 7 19Q1 

Aacent Pharmaceutical•, Inc. 
:Billerica, MA 
Suhmiaaion Date: 
June 16, 1993 

RIYJ:IW QtP ~QIOOIVALINC!i STtZI)Y 

The purpose of this study was to determine the relati·.·e 
bioequivalency of the oral solution to the reference prcciuct 
Trimpex (100 mg trimethoprim tablet, Roche), in fasting h~«~chy 
adult ~Rle volunteers. The protocol was designed ~or a two-way 
crossover, single dose bioequivalence study. 

Trimeth~prim is a synthetic antibacterial availdble as l\J mg 
tablets (Roche) . Trimethoprim is rapidly absor~ed and has been 
shown to be roughly 90 to 100% tioavailable following oral 
administration. Peak ~l&ama concentrations are expected between l 
to 4 hours with a half-life of 8 to 10 hours. 

This application is based on a ANDA-Suitability Petition filed in 
accordance with the provisions of S6ction SOS(j) (2) (C) and 21 CFR 
314. 93 (b) . The petith1n was f. Ued on December 21, 1992 and wa• 
approved on May 20, 1993. 

Ia-Jiyo StucSyt 

The objective of this study waa to determine the relative 
bioequivalency of the oral solution to the referen~e product 
Trimpex (100 mg trimethoprim table~, Roche) 

The study w~s conducted by 
under the supervision of 

STtlPY Dlilmf.1. 

The study was designed as a randomized, two-way crossover, single 
dose bioequivalence study in 21 healthy volunteers under fasting 
conditicns. 

Subjects; 

The study employed twenty-one (21) healthy male volunteers 
between 19 and 45 years of age ~nd within ±15~ of the ideal body 
weight for their height and body frame ( Metropolitan Insurance 
Company Bulletin, 1983). Volunteers without history of asthma, 
nasal polyps, or serious cardiovascular, hepatic, renal, 
hematopoietic, peptic ulcer or gastrointestinal disease, alcohol 
or drug abuse \1ere employed. 

Good health was ascertained from medical history, phyaical 



examination and routine laboratory tests (blood chemistry, 
hematology, urinalysis, etc.). Tne volunteers were not allowed to 
take any pres~=iption m~dication~ and/or OTC preparations for at 
least 72 hours prior to the start and until the end of the study 
The volunteers should vc non smokers. The volunteers ware no~ 
allowed to drink .'.coholic beverages or caffeine-containing 
prcjucts for 48 hcurs prior to dosing and until study LJmpletion. 

The subjects were housed in the live-in facility from 12 hours 
before until 48 hours a:ter the drug administratior2. 

Methods; 

The products and dosage employed in this study were , .s follows: 

A: Regimet• A: l x 20 mL oral syrup (trimethoprim, test drug, 
Asceut), lot # 3EX01A2 with 250 mL of water. 

Batc:h Size: Expi1·ation date: 6-1-94, 
Content Uniformity: 98.lt 

b. Regimen B: One 100 mg tablet of Trimplex (trimethoprim, Roche) 
lot # 0433 with 250 mL of water. Expi%"/ date: 11-94 

Content Uniformity: 98.7' 

The subjects fasted for e hoin:s prior to and 4 hours after th• 
drug administration. W&ter ad lib was allowed except within 2 
hours of drug administration. 

Ten (10) mL of venous blood were drawn in vacutainers with 
Heparin at o, o.s, l, 1.5, 2, 3, 4, 6, 8, 12, 24, 36, and 48 
hours. The plasma wa• separated and promptly frozen for analysis. 

Urine was collected pre-dose, and from 0-4, 4-8, 8-12, 12-24, and 
24-48 hours post-dose. Samr~es were analyzed for trimethoprim 
concentrations. 

!flllmJT PQJ;op1 7 DAYS 

Plasma trimethoprim was measured by a specific HPLC method 
developed by 

MMY JAL7p•T+Olf 

l. Linearity: Trimethoprim 0.1 to 4 mcg/mL 

2. Sensitivity: O.l mcg/mL. Any sample below this 
concentration was reported as zero. 

3. Spe~·ificity~ Blank plasma sar.tple frOfl\ the subjects in the 
study indicated no intacf~rence with trimethoprim 



and/or internal standard. 

4. Accu:cacy & P~ecision 

I"'lterday ( N•36) 

Actual (mcg/mL) 0.150 0.8 3.0 
Observed (mcg/mLl 0.1~1 0.848 3.28 
Accuracy \- 94. 0 106.0 :o9.33 
CV % 7.2 4.1 3.9 

Intraday (N::6) 

Actual (mcg/mL) 0.150 0.8 1.0 
Observed (mcg/mL) 0.133 0. 83'.) 3.25 
Accuracy % 88.67 104.88 :08.33 
CV t 6.1 2.4 1. 4 

5. The assay was validated by analyzing three single scandard 
curve sets with three sets of high (4.0 mcg/mL), medium ( o.s 
mcg/mL) and low (O.l mcg/mL) QC samples for a total of thre~ 
daya. The standard curve concentration• ranged from o.os to 4.0 
mcg/mL. The ~•••Y was documented to be reproducible. For 
standard•, the intra-day precision waa llt or better f.or each of 
th• three days, ~~d the inter-day precision waa 9t or better. The 
mean accuracy was within the range of 89t to 109t 

6. The recovery of trimethoprim and internal standard were 
calculated by direct comparison of peak height of extracted 
standards to un~xtract~i test solutions prepared in an 
interference free matrix at the same concentrat:ions. T~1e mean 
recovery was 65.2\. 

7. The stability of tr:'..mtlt·.1oprim ac three different concentrations 
in plaama was evaluated over three freeze-thaw cycles. The three 
sets of controls included high (3.0 mcg/mL), medium ( o.e mcg/,nL) 
and low ( o. 15 .!lcg/mL) . '.,hese s3.mples were subjected to three 
freeze and thaw cycles before analyzing. The results show that 
the mean change for trimethoprim was +l.l4t, +1.04\ 1 and -0.96t. 
The samples were stable for at least 4 weeks at -20~:. The in 
process stability was performed at 3 different concentrations 
(O.lS mcg/mL, 0.8 mcg/mL and 3.0 mcg/mL). These samplee were 
prepared and allow.!d to sit ne:ct to HPT"C for 24 h-::>ur• at room 
temperature prior to analysis. Tl•~ results s~ow that trimethoprim 
wa• stable during the maximum time required fo: sample processing 
at room tempera~ure. 

DAU. J.Bl11JS+S I 

Individual analysis of variance CANOVA with factors including 



drug, phase, and sequence l were car.cieci ot:t to compare plasma 
levelEI at each sampling time, AUC ro-t), .".t!C (inf.), Cmax, Tmax, 
tl/2 and Kel. All ANOVA.s were performed wit:h .SAS General L:'...near 
Models Procedures (GLl"l) . 90% conf i.dence intca!'vals (two one-s~.ded 
t-test) were calculat~d for trime noprim pharmacokinetic 
parameters. 

All of the 21 subjects enrolled in the study completed the 
crossover. The plasma samples from 21 subj~cts were assayed for 
trimethoprim as per protocol. The study was completed with no 
major protocol violations. The results of the study comparing the 
bioavailability of trimeth1:>prim are given in Table 1, and 2. The 
mea~ plasma trimethoprim ~oncentrations are given in Figure 1 and 
2. 

0 
0.5 
l. 0 
1. 5 
2.0 
3.0 
4.0 
6.0 
8.0 

12.0 
24.0 
36.0 
48.0 

lle&ll (<:n)Pl•- Conam:aeratiOJl of Triaethopria ( N•21 ) 

Aaeent•• Tr.iaathopria (Priaatat) 
Lot I 3001.A.2 
'911Jg/raL 

0 t - ) 
0.83 (32.5) 
0. 94 ( 17. 0) 
0.95 (13.7) 
0.92 (13.0) 
0.87 (14.9) 
0.81 (14.8) 
0.66 (16.7) 
0.59 (11.6) 
0.42 (16.7) 
0.17 (35.3) 
0. OS ( 100 ) 
0.01 (200 ) 

lloah•'• Trimpex 
Lot • 0.\\33 
mag/aL 

0 ( 
0 41 
0.83 
0.90 
0.92 
0.91 
0.85 
0.69 
0.63 
0.44 
0.18 
0.05 
0.01 

- ) 
(65.8) 
(26.5) 
(20.0) 
(17.4) 
\16. 6) 
(17.6) 
(l!i.9) 
(17.5) 
(20.5) 
(33. 3) 
(100 ' 
(200 ) 

wd-



Ithl1 2 

A Summary o~ Pharmacokinetic Paramat•r• for 21 a\lbject• 
'ntnmTHOPRIM 

Parameter• 

At7Co-t 
mcg.hr/mL 

AtJC~nt 
mcg.hr/mL 

c-. 
mcg/mL 

-r_ 
(hours) 

X.1 
l/hr 

t11:a 
hours 

La AVC0.t 

mcg.hr/mL 

Ll1 A.UC:1nt 
mcg.hr/mL 

Ln c_. 
mcg/mL 

A•cent•s 
Trimathoprim 
Mean (t:n) 

12.67 (22.2) 

13.99 (20.6) 

1. 02 (15.7) 

l.19 (53.8) 

0.0799(18.0) 

8.94 (17.3) 

2.52 

2.61 

0.011 

Rocha'• % 90, Con:Eid-.c• 
Triapex Dif l In.~•rval 
Mean {<:n) ... 

12.97 P2.8 ) 2.31 94 i 101 

14.17 (22.1) 1. 98 95; 101 

0.97 ( 13. 4) 5.15 101; 110 

1. 83 (32. 8) 34.97 

0.0809(18.0) 1.24 

8.82 (17.4) 1.36 

2.54 94; 102 

2.63 95; 102 

-0.040 101; 110 

The trimethoprim AUC0 _c and AUC tnt produced by Ascent's 
formulation were 2. 3t lower and l. 98\' lower respectively tha:i t. .l.e 
values for the reference drug. The c__ for the test drug wa~ 
5.lSt higher than reference product. T.,.. was 35\' lower for the 
teat drug. ANOVA performed on the plasma trimethoprim 
concentration data at each of the twel.~ sampling times detected 
no statistically significant differences between the two 
formulati~ns except at o.s hour. The 90% confidence intervals for 
untransformed parameters were 94 to 101 for AUCO-t, 95 to 101 for 
AUCinf, and 101 to 110 for cmax. The 90% confidence intervals for 
ln AUCO-t waa 94 to 102, for ln AUCinf was 95 to 102 and for 
lnemax was 101 to 110. 

The re•ulta of the study comparing the amount• of trimethoprim 



excreted in the urine are pr.esente~ in Table 3 and 4. The urine 
trimethoprim concentrations are given in Figure 3 and 4. 

+@l• 3 

Mean Urine Con...:entration of Trimethoprim (N•ll) 

Time 
(hour•> 

0 to 4 
4 to 8 
8 to 12 
12 to 24 
24 to 48 

Aacert' • Trimet:hc1prim (PriJutat) 
r.ot # 3D01A2 

mg (<:n) 

9.0 (42. 2) 
8.2 (34 .1) 
7.8 (26. 9) 

16.6 (23. 5) 
2.7 (40. 7) 

TaJalt t 

Roch•'• Trimpez 
Lot # 043'3 

mg <~:1 

9.6 (79.2) 
8.7 (33. 3) 
7.5 (28. OJ 

15.1 (26. 5) 
3.2 (34.4) 

Me&ll Urine Triaathopria s.tretion ht.• (N•21) 

0 
2 
6 

10 
18 
26 

Max. Rate 
Tm ax Rate 

uaent.•a Triaet.bopria (Pr' ~tat) 
.. /hr cen> 

0.0 
2.3 (39.1) 
2.1 (33.3} 
2.0 (25.0) 
l.4 (21.4) 
0.7 (42.9) 

2.6 (30.8) 
6.0 (73. 0) 

There were no significant differences in the 
test and reference drugs. 

Roch•'• Trimpex .. ,hr (<:n) 

o.o 
2.4 (79.2) 
2.2 (31.8) 
1.9 (26.3) 
l.3 (23.l) 
0.8 (37. 5) 

2.7 (66. 7) 
s.o (60. 8) 

excretion rate of 

There were no serious adverse effects which required dropping any 
subject from the study or required therapeutic medical 
intervention. 

On the basis c fasting in ~ bioavailabilit1 data it is 
determined thaL Ascent•s t~imethoprim syrup, 100 mg (25 mg/5 mL) 
is bioavailable to the extent of Roche's Trimpex tablets, 100 mg. 

C"'IUD l. 

1. Thia application is baaed on a ANDA-Suitability Petition filed 
in accordance with the prov1sions of # 505(j) (2) (C) of the Act 
and 21CPR 314. 93 (b) . The petition waa approved on May 20, J.993. 



2. The study was conducted in 21 healthy volunteers c·::>mpa.ring the 
plasma concentrations from Ascent's trirne~hopr1m syrup 25 mg/mL 
~o those of reference Trimpex tablets 100 mg manufactured by 
Roche. The trimethoprim AUC1 _t. AUC 1nt. and c,.,.x of the Ascent's 
formulation were 2.3% 'ower, l.98%, and 5.15% higher respectively 
than the corresponding Roche's reference values. ANOVA performed 
on the plasma t· 'methoprim concentration data detected no 
statistically significant differences between two formulations. 

3. lu1alysis of variance indicated no statistical significant 
treatment differences for AUC and Cmax for triMethoprim. The 
90\ confidence intervals were 93 to 102 for Ln AUCO-t, 95 to 102 
for Ln AUCinf and 101 to 110 for Ln Cmax. These parameters were 
well within the range acceptable to the Division of 
Bioequivalence. 

4. The urinary excretion rates detected no significant 
differences between test and reference products. 

5. The validation studies conducted by the sponsor for 
trimethoprim are acceptable to the Division of Bioequivalence. 

6. No serious adverse event or clinical abnormality was repo.t"ted 
by any subject. 

7. The in~ fasting bioequivalence study is acceptable. 

These results indicate that the test drug is bioavailable to the 
extent as reference product under fasting conditions. 

DQ:ICilllCJ1 None 

UCQIDl'!PIJ?ATIOHS: 

1. The fasting bioequivalence study conducted by Ascent on its 
Trimethoprim ( Primst.at) syrup, 2 5 mg/5 l'T1.L lot # 3EX01A28, 
comparing it to Trimpex Tablets 100 mg, lot # 0433 manufactured 
by Roche have been found acceptable by the Division of 
Bioequivalence. The study demonstrates that under fasting 
conditions the Ascent's Trimethoprim Syrup 25 mg/SmL is 
bioavailable to the extent of Td.mpex Tablets, 100 mg (Reference 
Product), manufactured by Roche. 

2. From the bioequivalence point of view, the firm has met the 
requirements for in ~ bioequivalence study, and therefore, the 
application is approvable. 

The firm should be informed of the recommendations. 



I 

!~LK,u-r-i~ 
Man M. Kochhar, Ph.D. 
Review Branch III 
Division of Bioequivalence 

~ I~IrIALLED RMHATRE 
FT INITIALLED RMHATRE 

\ 
Concur: _ l ''L-=->w~;£!t"· ..... 

Ribin .... a--N~.~P~a-e·r.-.a~i..-,~P~h·.~o. 
Aeting, Director 
Division of Bioequivalence 

Date : i~I .l f ) 1 J 

MMKochhar/mmk/!0-15-93; 11-24-93; A:74374 BIO 

, c.. /"f /11./~1·"' "I 
• f /...._./ 

cc: ANDA# 74-374 original, aF0-630, HFD-604 (Hare), HP'D-:30 
(JAllen), HFD-344 (CViswanathan), HFD-658 (Mhatre, Kochhar), Drug 
Fi!e, Oiviaion File. 
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Inqredi.1nt1 

Syrup, NF 
Propylene Glycol, USP 
Hydrochloric Acid, NF 
Trimethoprim, USP 
Bubble Gum FLsvc.lr 
Saccharin Sodium, USP 
Methylparaben, NF 
Propylparabcr., NF 
Purified water, USP 

•mmmt per 5 mt, 

2.925 g 
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