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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Ascent Pharmaceuticals, Inc.
Attention: Robert W. Mendes, Ph.D.
9 Linnell Circla

Billerica, MA 0182

Dear Sir:

Raeference is mada to your new drug application dated

June 16, 1993, submitted pursuai.t tc section 505&?)(2) of the
Federal Food, Drug, and Cosmetic Act for Primsol™ (Trimethoprim
Hydrachloride Oral 801ution), equivalent to 25 mg Trimothopril

3 N
ted labeling. * ‘Accordi
application is aj orov .d. The drug can be expacted to have
same therapeu*tic effect as that of the reference listed drug
product relied upor by the Agency for the basis of safety ird
effectiveness.

Under 21 CFR 314.70, certain changes in the conditions deacribca'
ir this application require an approved supplemental application
before thc change may be made. .

- - v ; ; A i YO < - o s T ok " Sy
initial advertisino or promotional campaigns. Please submit all
proposed materials in draft or mock-up form, not final print,
Submit both copies together with a copy of the proposed or ¥

printed )abeling to the Division of Drug Marketing, Advertising,

and Communications (HFD-240). Please do not use Form FDA-2253a. o
(Transmittal of Advertisements and Promctional Labeling for D¥Fugs
for Human Use) for this initial submission.




Pace 2

We call your attention to 21 CFR 314.81(b) (3) which requires that
materials 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.

Sincerely yours,

,,// Y/ ﬁ_)/jé

Roqer 1. Wllllams, M.D.
Associate Director for Science’
and Mcdical Affairs
Center for Drug Evaluation and Research

NDA 74-374

NDA 74-374/Division File
Field copy
HFD-600/Reading File

HFD~82 T OQ g{/ﬂ#m/ 5/'2 ‘7’/45/
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HFD-629/Schaefer/5-17-95
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HFD-617/Phillips/5-22-95 3.0 3/531% L

HFD-629/Schwartz /5-17-95 ¢°~ 24l s ¥§iﬁ7

HFD-613/AMWeikel/CS0/5-16-95 - v‘\f“
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USUAL ADULT DOSAGE:
. 100 mg (20 ml) every {2 hours or |
- 200 mg (40 mi) every 24 hours. |

.

NDC 59439 477-02 .

Primsol™

S()luti()n ; ' 3 Store between 15-25°C (59°-77'F) . .
*» . :

.
(trimethroprir
hydrochloride
oral solution)
timethoprim, 25 mglsﬁﬂ

el

NDC 59439-477 02

a

Primsol”
Solution

. (trimethoprim
hydrochloride
oral solution)
trimethoprim, 25 mg/5 m{

400 mi (13.5fl 02)

Ascent

!
|
W ‘ ]‘
i

400 mL (13.5fl 02)

Ascent’




NDC 59439-477-02

(AL

Primsol

-Solution USUAL ADULT DOSAGE:
. 100 mg (20 mb) every 12 hours

(trimethoprim

hydrochloride

oral solution)
tmethoprim, 25 mg/s ml

or 200 mg (40 ml) every 24 hours.

400 mi (1351 0z}

RN SR

Ascent



Ascent

Pharmaceutlcals, Inc.

Primsol™ Solution

(trimethoprim hydrochloride oral solution)

Dye-frec, alcohol-free, flavored solution,
25 mg trimethoprim per 5 mL

DESCRIPTICH

Prrmsol (tnmethopnm hydrochloride oral solution) 1s a solution of
the synthetic antibactenat trimethoprim in water propared with the
aid of hydrochloric acid. Each § mi. for orat administration
contains tnmothoprm hydrochloride equivalent to 25 mq
tiimathoprim and the imactive ingredients bubble guin flavor.
maethylparaben. propylparaben. propylene glycol, saccharin
sodium, sucrose, water and hydrochionc acid to adjust pHto a
range of 3.0- 5.0 Trimethopnm s 2 4-diamino-5-(3.4.5-
tnmethoxybenzvh pynmidine. Tnmethopnm is a white 1o cieam-
colored, odorlass, bitter compound with a molecutar formula ot
C, H, N0, and a molecular weight of 290 32 and the following

18 4 K
structural formula

CLINICAL PHARMACOLOGY

Trimethoprim is rapidly absorbed following oral admimstration it
exists in the blood as unbound, pretein-bound and metabolized
torms. Ten (o twenty percent of tnimethoprim is metabolized,
primarily in the Yiver, the remainder is excreted unchanged in the
unne. The pnncipal metabolites of trimethopnm are the 1- and 3-
oxides and the 3'- and 4'-hydroay derivativez. The free formis
considered to be the therapeutically active form. Approximately
44% of tntnethopnim 1s bound to plazma proteins,

Mean peak plasma concentrations of approximately 1 meg/mL
ocur i to 4 hours after oral admunistration of a single 100 mg
dose. A single 200 mg dose will result in plasma concentrations
approximately twice as high. The mean half-life of trimethoprim is
approximataly 9 hours. However, patients with severely impaired
renal function exhibit an increase in the half-life of tnmethoprim,
which reguiras eithe: dosage regimen adjustment or not using the
drug in such patients (see DOSAGE AND ADMINISTRATION
section). During a 13-week study of tnmethopnm tablets
administered at a dosage of 50 mg g i.d., the mean minimum
steady-state concentration of the drug was 1.1 mcg/mL. Steady-
state concentrations were achievec within two to three days of
chronic aaministration and were maintained throughotut the
expenimeal period.

Excretion of timethopnm s pnmarnly by the kidneys through
glomerutar filtration and tubular secretion. Urine concentrations of
trimethoprim are considerably higher than are the concentrations
in the blood. After a single oral dose of 100 mg, unne concentra-
tions of trimethoprim ranged from 30 to 160 mcg/mL during the 0-
to 4-hour period and declired to approximately 18 to 91 meg/mL
during the 8- to 24-hour per.od. A 200 mg single ural dose will
result in tnmethoprim urir.e concentrations approximately twice as
high. Atter oral administration, 50% to 60% of trimethoprim is
excreted in the urine within 24 hours, approximately 80% of this
being unmetabolized trimethoprim.

Since normal vaginal and fecal flora are the source of most
pathogens causing urinary tract infections, it is relevant to
consider the distnbution of trimethoprim into these sites. Concen-
trations of tnmethoprim in vaginal secretions are consistently
greater than those found simultaneously in the serum, being
typically 1.6 times the concentrations of simultaneously obtained
serum samples. Sufficient trimethoprim is excreted in the feces to
markedly reduce or eliminate trimsthoprim-susceptible organisms

from the tecal flora. The dorminant non-Enterobacteriaceae tecal
organisms, Bacteroides spp. and Lactobacilius spp., are not
suscaptible to trimethnprim concentrations obtained with the
recommended dosage

Tnmethoprim aiso passes the placental barrier and is excreted in
breast milk

Microbiology. Pnmsol blocks the production of

tetrahydrofulic acid irom dihydrofolic acid by binding to and
reversibly nhitiing the required enzyme, dihydrofolate reductase.
Thus binding 1S very much stronger for the bactenal enzyme than
for the corresponding mammahan enzyme. Thus, Primsof
sefectively intederes with bactenal biosynthesis of nucleic acids
and proteins,

in vitro senal dilution tests have shown that the spectrum of
antibactenal activity of Prnimsol inciudes the common urinary tract
pathogens with the exception of Pseudomonas aeruginosa

Representative Minimum Intubitory Concentrations for
2 Fymetnopnm-Susceptible Organisms
N Al

PR

e 3
Bacteria Trimethoprim MIC — mcg/mL (Range)
£'scherichia col 005 - 15
Proterus mirabilis as - 15
Klebswela rneumaoniae 05 - 5
& nterobacter species 05 - 5
Staphylococcs species
015 - 5

{coagulase-negative}

The recommended quantiiative disc susceplibtity method ' 2 may
be used for estimating the susceptibildy of bacteria to Primsal
With this procedure, reports from the laboratory giving resulls
using the L meg tnmethopnm disc should be interpreted according
to the following criteria: Organisms producing zones of 16 mim ¢r
greater are classified as susceptible, whereas those producing
zones of 11 to 15 mm are classified as having mtermediate
susceptibility. A roport from the laboratory of “*Susceptible to
timethoprim” or “Intermediate susceptibility to trimethopnm”
indicates that the infection is likely to respond when, as in
uncomplicated urinary tract infections, effective therapy 1s
dependent upon the urine concentration of trimethopnum. Organ-
1sms producing zones of 10 mm or less are reported as resistait,
indicating that other therapy should be setected.

Dilution methods for determining susceptibility are also used, and
resuits are reported as the minimum drug concentration inhibiting
microbial growth (MIC).2 If the MIC is 8 mcg per mt or less, the
microorganism is considered “susceptible”. If the MIC is 16 mcg
per mi or greater, the nicroorganism is considered "resistant”.

INDICATIONS AND USAGE

For the treatment of initial episodes of uncomplicated urinary tract
infections due to susceptible strains of the following organisms:
Escherichia coli, Proteus mirabilis, Klebsiella pneumoniae.
Enterobacter species and coagulasa-negative Slaphylococcus
species, including S. saprophyticus.

Cultures and susceptibility tests should be performed to determine
the susceptibility of the bactena tc trimethoprim. Therapy may be
intiatec prior to obtaining the resuits of these tests.

CONTRAINDICATIONS

Primsol is contraindicated in individuals hypersensitive to
timethoprim and in those with documented megaloblastic anemia
due to folate geficiency



WARNINGS

Experience with trimethoprim alone is limited, but it has been
reported rarely to inturfere with hematopoiesis, especially when
adnministered in large doses and/or for prelonged periods.

The presence of clinical signs such as sore throat, fever, palior or
purpura may he eary indications of sericus binod disorders

PRECAUTIONS

General Tnmethopnm shoild be given with cautinon to patients
with possible folate deficiency. Folates may be admustared
concormitantly without interfering with the antibacteral action of
trimethoprim. Trimethoprim shouid also be given with cantion to
patients with impaired renal or hepatic function, If any clinical
signs of a blood disorder are noted in a patient receiving
tnmethopnm, a compiate blood count should be obtained and the
drug discontinued f a significant reduction in the count of any
tormed blood element is found

Drug Interactions: Pnmsol may inhibit the hepatic metabohsm of
phenytoin. Tnmethoprm, given at a common clinical dosage,
increased the phenytoin half-life by 51% and decreased the
phenytoini metabolic clearance (ate by 30%. When administening
these drugs concurrently, one should be alert for possible
excessive phenytoin efiact.

Crug/l aboratory Test Interactions: Trimethopnm caninterfere with
a serum methotrexate assay as determined by the competitive
binding prutein techiique (CBPA) when a bactenal dihvdrofolate
reduciase s ueed as the binding protein. No interference occurs,
however, if inethotrexate s measured by a radiornmunnassay
{FRIA)

The presence of trimethoprim may also interfere with the Jatfe
alkaline picrate reaction assay for creatinine resulting in overesti-
matons of about 10% 1n the range of normal values.

Carcinogeneasis. Mutagenesis. Impairment of Fertility

Carcinogenesis: Long-term studies in animals to evaluate
carcinogenic potential have not been conducted with tnimethopaim

Mutagenesis: Trimethopnm was demonstrated to be non-
mutagenic in the Ames assay. No chromosomal damage was
observed in human leukocytes cultured in vitro with tnmethoprm,
the concentration used exceeded blood levels following therapy
with Primsol.

impairment of Fertility’ No adverse effects on fertility or general
reproductive perfarmance were observed i tats given
temethopnim in oral dosages as high as 70 mg/kg/day for males
and 14 mg/kg/day for females.

Pregnancy:

Teratogenic Effects: Pregnar.cy Category C. Trimethoprim has
been shown to be teratogenic in the rat when given in deses 40
times the human dose. In some rabbit studies, the overall
increase infetal loss (dead and resorbed and malformed concep-
tuses) was associated with doses 6 times the human therapeutic
dose.

While there are r.0 large well-controlled studies on the use of
trimethoprim in pregnant women, Brumfitt and Pursell.*in a
retrospective study, reported the outcome of 186 pregnancies
during which the mother receivec either placebo or trimethoprim in
combination with stfamethoxazoice  The incidence of congenital
abnormalities was 4.5% (3 of 66) in those who received placebo
and 3.3% (4 of 120) in those receiving trimethoprim plus
sulfamethoxazole. There were no abnormalities inthe 10 children
whose mothers received the drug during the first trimester. Ina
scparate survey, Brumfitt and Purseli also found no congenital
abncrmalities in 35 children whosc inothers had received
timethoprim plus sulfamethoxazole at the time of conception or
shortly thereafter.

Bezause tnmethoprim may interfere with folic acid metabolism,
Pnmsol should be used during pregnancy onwy if the potantial
benefit justifies the potential risk to the fetus.

Nonteratogenic Effects: The oral administration of trimethoprim »
rats at a dose of 70 mg/kg/day commencing with the last third of
gestation and continuing through parturition and lactation caused
no delsterious effects on gestation or pup growth and survival

Nursing Mothers: Trimethopnim s excreted in human mitk_
Because trimethoprim may interfere with folic acid metavotism,
caution should be exercised when Primsol is administered to a
nursing woman

Pediatric Use  The safety of timethoprim in infants under two
months of age has not been demonstrated The etfectiveness of
tnmethoprim has not been established in pediatnic patients under
12 years of age

ADVERSE REACTIONS

The adverse eftects encountered mast often with tnmethoprim
were rash and pruntus. Other adverse effects reported involved
the gastrointestinal and hematopoietic systems.

Dermatologic reactions: Rash, pruritus and exfoliative dermatitis.
Atthe recommended dosage regimens of 100 mg b.i.d., or 200 mg
q d., each for 10 days, the incidence of rash is 2.9% tc £.7%_ In
clinical studies which employed high doses of tnmethoprim, an
elevated incidence of rash was noted. These rashes wére
maculopapular, mortilliform, pruritic and generally mild to
minderate, appearing 7 to 14 days after the intiation of therapy.

Gastromtestnal reactions Epigastnic distress, naused. vormiting
and glossitis

fiematologic reactions  Thiombocytopema, leukopenta,
neutropenta. megaloblastic anemia and methemoglobinemia

Miscellaneous reactions: Fever, elevation of serum transaminase
and bilirubin, and increases in BUN and serum creatinine levels

OVERDOSAGE

Acute Sigrs of acute overdosage with tnmethopnm may appeat
tollowing ingestion of 1 gram or more of the drug ana include
nausea, vomiting, dizziness, headaches, mental depression,
confusion and bone marrow depression (see CHRONIC
OVERDOSAGE)

Treatment consists of gastric lavage and general supportive
measures  Acidification of the urine will increase renal elirmination
ol tnmethoprim. Peritoneal dialysis 15 not effective and
hemodialysis only moderately effective in eliminating the drug

Chroric: Use of tnmethopnim at fign doses and/or for extended
perioas of time may cause bone marrow depression mentiested as
thrombocytopenia, leukoperia and/or megaloblastic anemia . If
signs of bone marrow depression occur, trimethoprtn should be
discontinued and the patient should be given leucovonn, 310 6 mg
intramuscularly daily for three days. or as required to restore
normatl hematopoiesis

DOSAGE AND ADMINISTRATICN

The usual oral adult dosage is 100 mg (20 mL) every 12 hours or
200 mg (40 mL) every 24 hours, each for 10 days. The use of
trimethopnm i patients with a creatinine clearance of fess thain 15
mbL/min is not recommended. For patierds with a creatinine
clearance of 15 to 30 ml/rmun, the dose should be 50 mg (10 ml)
every 12 hours

The eflectivenoss of timethoprim has not been estabhished in
pediatric patients under 12 years of age.

HOW SUPPLIED

Primsn' (tnmethoprim hydrochioride oral solution), dye-frea,
alcohol-free, bubble gum flavored, containing trimethoprim

hyc ~chloride equivalent to 25 mg of trimeihoprim in each 5 miL.
hott. 20t 400 mbL (13.5 floz). NDC 59433-477-02. Store between
15°-254C (5% 77°F). Dispense intight, light-resistant glass or
PET plasic contamners as defined in US2. Dispense with enclosed
dose cup. Vo not dispense (f tamper-evident neck seal s broken
prior to intial use.

Caution Federal faw prohibits dispensing without prescription.

REFERENCES
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CHEMISTRY REVIEW NO 5

ANDA

74-374

NAME AND ADDRESS OF APPLICANT

Ascent Pharmaceuticals,
Attention:

Inc.

Robert W. Mendes

9 Lirnell Circle

Billerica,

MA 01821

LEGAL BAGIS FOR SUBMISSION

The most similar listedﬂgrug is trimethoprim oral tablets,
100 and 200 mg (Trimpex' ', Roche), NDA 17-952. The reference

listed drug

is not entitled to a period of marketing

exclusivity.

The ANDA is being reviewed under Section 505(p) (2) of the

FD&C Act.
SUPPLEMENT (s) N/A
PROPRIETARY NAME Primsol™ oOral Solution

In the original submission,

the proprietary name was

Primstat'™ Syrup.

NONPROPRIETARY NAME

Trimethoprim Hydrochloride

N/A

06/16/93
11/12/93
12/23/93
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.

Methods validation was requested from FDA
laboratory (WEAC).

Third NA letter.

Methods validation report was sent from WEAC to
review chemist.

Minor amendment.

Fourth NA letter.

Minor amendment.



10.

12.

13.

15.

PHARMACOLQGICAL CATEGORY
Synthetic antibacterial for
treatment of uncomplicated
urinary tract infections in
12 years of age and older.

RELATED IND/NDA/DME(s)

DOSAGE FORM
Oral S/.lution

CEEMICAL NAME AND STRUCTURE

11. Rx Qr OTC

the RX

patients

14 .PQTENCY
25 mg of trimethoprim per 5 mL

11N Ty

Trimethoprim USSP
C..H . N,O.; M.W. = 290.32
N - NH,
~ - -~
\g}Ix
N
- ™ NH
. N 2
| ‘
//)\\\ fi}A\\\
CH,O T OCH,
OCH3
2,4-Pyrimidirediamine, 5-[(2,4,5-trimethoxyphenyl)methyl]-;

2,4-Dianinc-%-(3,4,5-trimeth
CAS-738-70-5

oxybenzyl)pyrimidine.



16. RECORDS AND REPORTS N/A
17.  COMMENTS

The following Poirt has not been completed for ANDA 74-374,
as of 4/21/95:

33. Establishment Inspection
le. CONCLUSIONS AND RECOMMENDATIONS

The Office of Compliance has i1ssued an UNACCEPTABLE status

for the manufacturer of the drug
substance . Otherwise, ANDA 74-374
CAN BE APPROVED.

19. REVIEWER: DATE COMPLETED:
Eugene [. Schaefer, Ph.D. 4/21/95

Endorsed by P.Schwartz, Ph.D. 4/24/95
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Trimethoprim (Primstat) Ascent Pharmaceuticals, Ina.
Smg/ml Syrup Billerica, MA
ANDA # 74-374 ~ Submission Dataea:
Reviewer: Man M. Kochhar June 16, 1953
A.743748.693
REVIEW OF A BIOEQUIVALENCE STUDY

The purpose of this study was tc determine the relative
bicequivalency of the oral solution to the reference prcduct
Trimpex (100 mg trimethoprim tablet, Roche), in fasting heaithy
adult male volunteers. The protocol was designed lor a two-way
croggover, single dose bhiocegquivalence study.

BACKGROUND :

Trimeth-oprim is a gynthetic antibacterial available as 170 mg
tablets (Roche). Trimethoprim is rapidly absorved and has been
shown to be rougnly 90 to 100% tiocavailable following oral
administration. Peak plasma concentrations are expected between 1
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 Sectien 505(3j) (2) (C) and 21 CFR
314.93 (b). The petition was filed on December 21, 1992 and was
approved on May 20, 19%3.

In-Vivo study:

The objective of this study was to determine the relative
bioequivalency of the oral solution to the reference product
Trimpex (100 mg trimethoprim table%, Rcche)

The =gtudy was conducted by
under the supervision of

STUDY DESIGN:

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

Subi .

The study employed twenty-one (21) healthy male volunteers
between 19 and 45 years of age and 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 vere employed.

Good health was ascertained from medical history, physical



examination and routine laboratory tests (blood chemistry,
hematology, urinalysis, etc.). The volunteers were not allowed to
take any prescription medications and/or OTC preparations for at
least 72 hours prior to the start and until the end of the study
The volunteers should be non smokers. The volunteers ware noc
allowed to drink r«coholic beverages or caffeine-contzining
prcducts for 48 hcurs prior to dosing and until study completion.

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

Methods;
The products and dosage employed in this study were ..8 follows:

A: Regimen A: 1 x 20 mL oral syrup (trimethoprim, test drug,
Asgceut), lot # 3EX01A2 with 250 mL of water.

Batch Size: . Expiration date: 6-1-94,
Content Uniformity: 98.1% -

b. Regimen B: One 100 mg tablet of Trimplex (trimethoprim, Roche)
lot # 0433 with 250 mL of water. Expiry date: 11-94
Content Uniformity: 98.7%

The subjects fasted for 8 howrs prior to and 4 hours after tha
drug administration. Water ad lib was allowed except within 2
hours of drug administration.

Ten (10) mL of venous blood were drawn in Vacutainers with

Heparin at 0, 0.5, 1, 1.5, 2, 3, 4, 6, 8, 12, 24, 36, and 48
hours. The plasma was 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. Samrliss were analyzed for trimethoprim
concentrations.,

WASHOUT PERIOD: 7 DAYS
ANALYTICAL METHODOLOGY:

Plasma trimethoprim was measured by a specific HPLC method
developed by

AJSAX VALIDATION

1. Linearity: Trimethoprim 0.1 to 4 mcg/mL

2. Sensitivity: 0.1 mcg/mL. Any sample below this
concentration was reported as zero.

3. Specrificity: Blank plasma sample from the subjects in the
study indicated no intecference with trimethoprim



and/or internal cstandard.

4. Accuracy & Precision

Interday ( N=36)

Actual {mcg/mL) 0.150 0.8 3.0

Observed (mcg/mL) 0.141 0.848 3.28
Accuracy % 94.0 106.0 209.33
CV % 7.2 4.1 3.9

Intraday iN=6)

Actual (mcg/mL) 0,150 0.8 3.0

Observed (mecg/mL) 0.133 0.8393 3.25
Accuracy % 88.67 104 .88 108.33
cV % 6.1 2.4 1.4

5. The assay was validated by analyzing three single standard
curve sets with three sets of high (4.0 mcg/mL), medium ( 0.5
mceg/mL) and low (0.1 mcg/mL) QC samples for a total of three
days. The standard curve concentrations ranged from 0.05 to 4.0
mcg/mL. The assay was documented to be reproducible. For
standaxrds, the intra-day precision was 11% or better for each of
the three days, 21nd the inter-day precision was 9% or better. The
mean accuracy was within the range of 89% to 109%

6. The recovery of trimethoprim and internal standard were
calculated by direct comparison of peak height of extracted
standards to unaxtractei test solutions prepared in an
interference free matrix at the same concentrations. Tle mean
recovery was 65.2%.

7.The stability of trimet.cprim at three different concentrations
in plasma was evaluated over three freeze-thaw cycles. The three
sets of controls included high (3.0 mcg/mL), medium ( 0.8 mcg/mL)
and low (0.15 amecg/mL). “hese samples were subjected to three
frceze and thaw cycles before analyzing. The results show that
the mean change for trimethoprim was +1.14%, +1.04%, and -0.96%.
The samples were stable for at least 4 weeks at -20°C. The in
process stability was performed at 3 different concentrations
{0.15 mcg/mL, 0.8 mcg/mL and 3.0 mcg/mL). These samples were
prepared and allowad to sit next to HPLC for 24 hours at room
temperature prior to analysis. Tu. regults show that trimethoprim
was stable during the maximum time required fo. sample processing
at room temperature.

RATA ANALXSIS:

Individual analysis of variance (ANOVA with factors including



drug, phase, and sequence) were carried out to compare plasma
levels at each sampling time, AUC (0-t), AUC {inf.), Cmax, Tmax,
£l/2 and Kel. All ANOVAs werc performad with SAS General Linear
Models Procedures (GLM). 90% confidence intervals (two one-sided
t-test) were calculatad for trime hoprim pharmacokinetic
parameters.

v [a), 4 &

All of the 21 subjects enrolled in the study completed the
crossover. The plasma samples from 21 subjects were assay=d for
trimethoprim as per protocol. The study was completed with no
major protocel violations. The results of the study comparing the
bicavailability of trimethoprim are given in Table 1, and 2. The
mean plasma trimethoprim concentrations are given in Figure 1 and
2.

IABLE 1
Mean (CVy)Plasma Concentraticn of Trimethoprim ( N=21 )

Time Ascent's Trimethoprin (Priumstat) Roche's Trimpex
(hours) Lot # 3EX01AZ Lot # 0433
meg/ml mog/mL
0 0 (- o (-)
0.5 0.83 (32.5) 0 41 (65.8)
1.0 0.%94 (17.0) 0.83 (26.5)
1.5 0.95 (13.7) 0.30 (20.0)
2.0 0.92 (13.0) 0.92 (17.4)
3.0 0.87 (14.9) 0.891 (16.6)
4.0 0.81 (14.8) 0.85 (17.6)
6.0 0.66 (16.7) 0.69 (15.89)
8.0 0.59 (13.6) 0.63 (17.5)
12.0 0.42 (16.7) 0.44 {(20.5)
24.0 0.17 ({35.3) 0.18 (33.3)
36.0 0.05 (100 ) 0.05 (100 °
48.0 0.01 (200 ) 0.01 (200 )



Table 2

A Summary of Pharmacokinetic Parameters for 21 subjects

TRIKETHOPRIM

Paramsters Ascent's Roche's % 90% Confidence

Trimesthoprim  Trimpex Dif2z In.erval

Mean (CV%) Mean (CV%)

-

AUC, ., 12.67 (22.2) 12.97 (22.8 ) 2.31 54; 101
mcg. hr/mL
AUC, ., 13.89 (20.6)  14.17 (22.1) 1.98 95; 101
mcg. hr/mL
Crax 1.02 (15.7) 0.97 (13.4) 5.15 101; 110
meg/mL
Troax 1.19 (53.8) 1.83 (32.8}) 34.97
(hours)
3 0.0799(18.0) 0.0809(18.0) 1.24
1/hr
. 8.94 (17.3) 8.82 (17.4) 1.36
hours
La AUC, . 2.52 2.54 94; 102
meg. hr/mL
Ln AUC,,, 2.61 2.63 95; 102
mcg.hr/mL
Ln C.. 0.011 -0.040 101; 110
mcg/mL

The trimethoprim AUC,, and AUC ., produced by Ascent's
formulation were 2.3% lower and 1.98% lower regspectively than tae
values for the reference drug. The C,, for the test drug wae
$.15% higher than reference product. T,, was 35% lower for the
test drug. ANOVA performed on the plasma trimethoprim
concentration data at each cf the twel.e sampling times detected
no statistically significant differences between the two
formulations except at 0.5 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
In AUCO-t was 94 to 102, for 1ln AUCiIinf was 95 to 102 and for
lnCmax was 101 to 110.

The results of the study comparing the amounts of trimethoprim



excreted in the urine are presentec in Table 3 and 4. The urine
trimethoprim concentrations are given in Figure 3 and 4.

Mean Urine Con.entration of Trimethoprim (N=21)

Time Ascert's Trimethcprim (Primstat) Roche's Trimpex
(hours) T.ot # 3EX01A2 Lot # 0433
mg (CV%) mg (CV%)
0 to 4 9.0 (42.2) 9.6 (79.2)
4 to 8 8.2 (34.1) 8.7 (33.3)
8 to 12 7.8 (26.9) 7.5 (28.0)
12 to 24 16.6 (23.5) 15.1 (26.5)
24 to 48 2.7 (40.7) 3.2 (34.4)
Iable 4
Mean Urine Trimethoprim Excretion Rate (N=21)

Time Ascent's Trimethoprim (Pr stat) Roche's Trimpex
(Rours) ag/hr (CV%) ng/hr (CV%)
SR ——

0 0.0 0.0

2 2.3 (39.1) 2.4 (79.2)
6 2.1 (33.3) 2.2 (31.8)
10 2.0 (25.0) 1.3 (26.3)
18 1.4 (21.4) 1.3 (23.1)
26 0.7 (42.9) 0.8 (37.5)
Max. Rate 2.6 (30.8) 2.7 (66.7)
Tmax Rate 6.0 (73.0) 5.0 (60.8)

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

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

On the basis ¢ fasting in vivg bicavailability data it is
determined thacu Ascent's trimethoprim syrup, 100 mg (25 mg/S mL)
is bicavailable to the extent of Roche's Trimpex tablets, 100 mg.

1. This application is based on a ANDA-Suitability Petition filed
in accordance with the provisions of # 505(3j) (2) (C) of the Act
and 21CFR 314.93(b). The petition was approved on May 20, 1993.



2. The study was conducted in 21 healthy volunteers comparing the
plasma concentrations from Ascent's trimethoprim sSyrup 25 mg/mL
to those of reference Trimpex tablets 100 mg manufactured by
Roche. The trimethoprim AUC, ., AUC,,, and C,, of the Ascent's
formulation were 2.3% lower, 1.98%, 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. Analysis 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
Bicequivalence.

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 Bioequivalerce.

6. No serious adverse event or clinical abnormality was reported
by any subject.

7. The jp vivo fasting biocequivaleuce study is acceptable.

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

DEFICIENCY;: None
RECOMMENDATIONS ;

1. The fasting bicequivalence study conducted by Ascent on its
Trimethoprim (Primstat) syrup, 25 mg/5 mL lot # 3EX01AZ8,
comparing it to Trimpex Tablets 100 mg, lot # 0433 manufactured
by Roche have been found acceptable by the Division of
Bicequivalence. The study demonstrates that under fasting
conditions the Ascent's Trimethoprim Syrup 25 mg/5mL is
bicavailable to the extent of Trimpex Tablets, 100 mg (Reference
Product), manufactured by Roche.

2. From the biocequivalence point of view, the firm has met the
requirements for ipn viveo bicequivalence study, and therefore, the
application is approvable.

The firm should be informed of the recommendations.



b

BRI R o “Se

/

ﬂ;wa,AijiJCJ{z:ﬁ4//

Man M. Kochhar, Ph.D.
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cc: ANDA # 74-374 original, HFD-630, HFD-604 (Hare), HFD-.30
(JAllen), HFD-344 (CViswanathan), HFD-658 (Mhatre, Kochhar), Drug
File, Division File.
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MEAN @.0) OF ALL VOLUNTERS

O yrexmenT A
A meanent 8

TREAT A = 20 mL of trimethoprim oral schution

125 mg/S mL) Ascert

urine trimethoprin

TREAT B = 1 x 100 mq Trimpax(R) toblet (Roche)
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ingredients

Syrup, NF

Propylene Glyconl, USP
Hydrochloric Acid, NF
Trimethoprim, USP
Bubble Gum Flavor
Saccharin Sodium, USP
Methylparaben, NF
Propylparaben, NF
Purified water, USP

2.925% g
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