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ANDA 75-284

JN 23 199

Sidmak Laboratories Inc.
Attention: Deborah L. Pakay

17 West Street

P.0. Box 371

East Hanover, New Jersey 07936

Dear Madam:

This is in reference to your abbreviated new drug application
dated December 23, 1997, submitted pursuant to Section 505(j) of
the Federal Food, Drug, and Cosmetic Act, for Ketorolac
Tromethamine Tablets USP, 10 mg.

Reference is also made to your amendments dated June 9 and
October 9, 1998; March 15, May 27 and May 28, 1999.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly, the
application is approved. The Division of Bioequivalence has
determined your Ketorolac Tromethamine Tablets USP, 10 mg to be
bioequivalent and, therefore, therapeutically equivalent to the
listed drug (Toradol® Tablets, 10 mg of Syntex Laboratories
Inc.). Your dissolution testing should be incorporated into the
stability and quality control program using the same method
proposed in your application.

Under 21 CFR 314.70, certain changes in the conditions described
in this abbreviated application require an approved supplemental
application before the change may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81 and 314.98. The
Office of Generic Drugs should be advised of any change in the
marketing status of this drug.

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in your
initial advertising 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 final



printed labeling to the Division of Drug Marketing, Advertising,
and Communications (HFD-40). Please do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labeling for Drugs
for Human Use) for this initial submission.

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-40) with a completed Form FD-2253 at the time

of their initial use.

Sincerely yours,

sl

Douglas L. Sporn

Director

Office of Generic Drugs

Center for Drug Evaluation and Research

APPEARS THIS WAY
ON ORIGINAL
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bleeding time of 6.4 minutes (3.2 to 11.4 min) compared to a mean of £.9 minutes (3.4 to 7.5 min) for heparin alone and
5.1 minutes (3.5 10 8.5 min) for piacebo. Afthough these resuits do not indicate a significant interaction between ketorolac
tromethamine and warfarin or heparin, the administration of ketorolac tromethamine to patients taking anticoagulants shouid
be done extremely cautiously and patients should be closety monitored (see 'WARNINGS and PRECAUTION:

Ketorolac tromethamine injection reduced the diuretic response to farosemide n normovolemic healthy subjects by
approximately 20% (mean sodium and unnary output decreased 17%).

C of ketorole tablets and id resulted in decreased clearance of ketorolac
and signiticant INCreases in K.:‘ndiac prasma ‘e (total AUC wcreased approximately 3-fold from 5.4 1o 17.8 meg/vmL) and
terminal half-hfe increased approximately 2-foid from 6.6 to 15.1 hours Therefore, concomitant use of ketorolac

i .

an

inhibition of renal fithium tlearance. leading to an increase in plasma ithium concentratian. has been reported with some
prostaglandin synthesis inhibiting drugs. The effect of ketorotac tromethamine on plasma fithium has not been studied. but
cases of increased Iithium piasma levels during ketorolac tromethamine therapy have been report

C of and some NSAIDs has been reported to reduce the clearance of methotrexate.
enhancing the toxicity of methotrexate. The effect of ketorolac tromethamine on methotrexate clearance has not been studied

In postmarketing experience. there have been reports of a possibie interaction between ketorolac tromethamine injection
and non-dapolarizing muscie relaxants that resulted in apnea The concurrent use of ketorolac tromethamine with muscle
relaxants has not been formatly studied.

Concomitant use of ACE inhibitors may increase the risk of renal impairment. particularly in volume depleted patients.

Sporadic cases of serzures have been reported during concomitant use of ketorolac tromethamine and antiepileptic drugs
(phenytoin sodium, carbamazepine).

Haflucinations have been reported when ketorolac tromethamine was used in patients taking psychoactive drugs (fluoxetine
HC!. thiothixene. alprazolam)

There 1s no evidence. in animal or human studies. that ketorolac tromethamine induces or inhibits hepatic enzymes capable
of metabolizing itself or other drugs ‘

¢ ] gt

of Fertility: An 18-month study in mice with aral doses of ketorolac
tromethamine at 2 mg/kg/day (0.9 times the human systemic exposure at the recommended 1M or 1V dose of 30 mg g.i.d..
based on area-under-the-plasma-concentration curve fAUC)). and a 24-month study in rats at 5 mg/kg/day (0.5 times the
human AUC), showed no evidence of tumorigeni

Ketorolat tromethamine was not mutagenic in the Ames test. unscheduled DNA synthesis and repair, and in forward
mutation assays. Ketorolac tromethamine did not cause chromosome breakage in the 1 vivo mouse micronucleus assay. At
1590 mcg/mL and at higher concentrations. ketorolac tromethamine increased the incidence of chromosomal aberrations in
Chunese hamster ovarian cells.

Impairment of fertility did not occur in male or female rats at oral doses of 9 mg/kg (0.9 times the human AUC) and
16 mg/kg (1.6 times the human AUC) of ketorolac tromethamine, respectively.

gnancy: Pregnancy Category C. Reproduction studies have been performed during organogenesis. using daily orat doses
of ketgrolac tromethamne at 3.6 mg/kg (0.37 times the human AUC) in rabbits and at 10 mg/kg (1.0 times the human AUC) in
rats. Results of these studies did not reveal evidence of teratogenicity to the fetus. Oral doses of ketorolac tromethamne at
1.5 mgikg (0.14 times the human AUC). administered after gestation day 17, caused dystocia and higher pup mortality in rats.
There are no adequate and well-controlled studies of ketorolac tromethamine in pregnant women Ketorolac tromethamine
should be used dunng pregnancy only if the potential benefit justifies the potential risk 1o the fetus.
Labor and Delivery: The use of ketorolac tromethamine is contraindicated in fabor and delivery because. through its
prostagiandin synthesis inhibitory effect. it may ‘adversely affect fetal circulation and inhibit uterine musculature, thus increas-
ing the nsk of uterine hemorrhage (see CONTRAINDICA! .
Lactation and Nursing: After a single administration of 10 mg of ketorolac tromethamine tablets to humans, the maximum
milk concentration observed was 7.3 ng/mL and the maximum milk-to-plasma ratio was 0.037. After one day of dosing
(g.i.6.). the maximum milk concentration was 7.9 ng/mL and the maximum milk-to-plasma ratio was 0.025. Because of the
possible adverse eftects of prostaglandin-inhibiting drugs on neonates. use in nursing mothers is CONTRAINDICATED.
Pediatric Use: Safety and efficacy in pediatric patients {less than 16 years of age) have not been established. Therefore, use
of ketorolac tromethamine i pediatric patients is not recommended
Use in the Eiderly (=65 years of age): Because ketorolac ‘tromethamine may be cleared more siowly by the elderty (see CLINICAL
PHARMACOLOGY) who are also more sensitive to the adverse effects of NSAIDs {see WARNINGS: Renal Eftacts), exira
caution and reduced dosages (see DO! AND ADMINISTRATION) must be used when treating the elderly with ketorolac
tromethamine. The incidences and severity of gastrointestinal complications increases with increasng dose of, and duration
of treatment with. ketorolac tromethamine.
ADVERSE REACTIONS: Acverse reaction rates increase with higher doses of ketoraiac tromethamine. Practitioners should be
alert for the severe compiications of treatment with ketorolac tromethamine. such as G.1. ulceration. bieeding and perforation.
postoperative bieeding. acute rena failure. anaphxlac\lc and anaphylactoid reactions. and tiver failure (see Boxed WARNING,
WARNINGS, PRECAUTIONS and DOSAGE AND ADMINISTRATION). These NSAID-related complications can be serious in
centan patients for whom Ketorofac tromethamine 1s indicated. especially when the drug is used inappropriately.

e 20verss re ed e repore efated 10 o

ie; edema (4%
Cardiovascular: typertension.
Dermatalogic: pruntus. rash.
(Gasirointestinal: nausea (12%). dyspepsia (12%). gastrointestinal pain (13%), diarrhea (7%), constipation, flatulence.
gastrointestina) fuliness, vomiting. stomatitis.
Hemic and Lymphatic: purpura.
Nervous System: headache (17%), drowsiness (6%), dizziness (7%), sweating.
Incidence 1% o less:

Body as 8 Whole: weight gain. fever. infections. asthenia.
Cardiovascuiar: paipitation, pallor, syncope.
Dermalologic: urticaria.
Gastrointestinal: Qastritis, rectal bleedng. eructation, anorexia. increased appetite.
Hamic and Lymphatic: epistaxis. anemia, eosinophilia.
Nervous System: tremors. abnormal dreams. hallucinations. euphoria. extrapyramidal symptoms. vertigo, paresthesia,
depression, NSomMia. Nervousness. excessive thirst, dry mouth, abnormal thinking, inability to concentrate. hyperkinesis. stupor.
Respiratory: dyspnea. puimonary edema, rhinitis. cough. .
pocm ‘Senses: abnormal taste, abnormal vision. blurred vision. tinnitus. hearing loss.
Urogenital: hermaturia. proteinuria, oliguria, unnary retention. polyuna, increased urinary frequency.

1 i) i

2 on below were reported in clinical trials as probabiy rela ketorolac tromethamin
Incidence VI" than 1%: [Percentage of incidence in parentheses for those events reported in 3% or more patients]:
2 Whol o).

ody as a Whole: hyp reactions such as reaction, laryngeal edema, tongue edema (see
Boxed WARNING. WARNINGS). myalgia
Cardiovascular: hypotension. flushing.
Dermatologic: Lyell's syndrome. Stevens-Johnson syndrome, extohative dermatitis, maculo-papular rash. urticaria.
Gastroiniestinal: peptc ulceration. GI hemorrhage. GI perforation (see Boxed WARNING. WARNINGS). meiena, acute
pancreatitis.
Hemic and Lymphatic: postoperative wound hemorrhage rarely requiring blood transfusion (see Boxed WARNING, WARNINGS
¢ PRECAUTIONS). thrombocytopenia, leukopenia.
jepatic: hepatitis. liver tailure, Cholestatic jaundice.
jarvous System: convulsions, psychasis, aseptic meningitis.
Respiratory: asthma. bronchospasm.
Urogenital: acute renal lailure (see Boxed WARNING, WARNINGS). flank pain with or without hematuria and/or azotemia,
nephritis, hyponatremia, hyperkalemia, hemolytic uremic srn rome.
OVERDOSAGE: In controtled overdosage. daily doses of 360 mg of ketorolac tromethamine injection given tor five days
{3 times the highest recommended dose). ‘caused abdominal pain and peplic uicers which healed after discontinuation of dosing.
Metabolic acidosis has been reported following intentional overdosage.

Dialysis does not sqnmcanny clear ketorolac tromethamine from the biood stream
DOSAGE AND ADMINISTRATION: THE COMBINED DURATION OF USE OF KETOROLAC TROMETHAMINE INJECTION AND
KETOROLAC TROMETHAMINE TABLETS IS NOT TO EXCEED FIVE (5) DAYS THE USE OF KETOROLAC TROMETHAMINE
TABLETS IS ONLY INDICATED AS CONTINUATION THERAPY TO KETOROLAC TROMETHAMINE INJECTION.

Ketorolac tromethamine injection may be used as a single. or multiple dose. on a regular or “prn” schedule for the manage-
ment of moderately severe, acute pain that requires analgesia at the opioid level. usually in a postoperative setting.
Hypovolemia shouid be carrected prior to the agministration of ketorolac tromethamine (see WARNINGS: Renal Eftects).
Patients should be switched 10 alternative analgesics as soon as possible, but ketorolac romethamine therapy is not to exceed

5 days.

Ketorolac Tromethamine Tablets are indicated ONLY as continuation therapy to ketorolac tromethamine injection tor the
:nanagemem of moderately severe. acute pain that requires anaigesia at the opioid level. See also PRECAUTIONS: Information
or Patients.
Transition from Ketorolac Tromethamine Injection to Ketorolac Tromethamine Tablets: The recommended dose for ketorofac
tromethamine tablets is as follows:

Two (2) tablets as a first oral dose for patients who received 60 mg 1M single dose, 30 mp IV

jose or 30 mg muitiple dose ketorolac tromethamine injection followed by one (1} tablet of ketoroiac tromethamine

4

6 houl t iethamine tablet:
0 ne (1) tablet as a first oral dose

sing
rally ever

to exceed 40 mg/24 hr of ketorolac trom
req h b

P [s0 ily im
for patients who received 30 mg IM single dose 15 mg gie dose or 15 mg multiple dose ketorolac tromethamine
injection followed by one (1) tablet of ketorolac ‘tromethamine orally every 4 to 6 hours, not to exceed 40 mg/24 hr of
ketorolac tromethamine tablets, .
Shortening the recommended dosing intervals may result in increased frequency and severity of adverse reactions.
The maximum combined duration of use (parenieral and oral ketorolac iromathamine) is limited to 5 days.
HOW SUPPLIED: Ketorolac Tromethamine Tablets, USP:
10 mg - White. round. biconvex, unscored. film coated tablets, imprinted in black ink "SL" on one side and "608" on the other
side in bottles of 100, 500 and 1000.
Dispense ir a tight, light-resistant container as defined in the USP.
gmre gt controlled room temperature 15° - 30°C (59° - 86° F), protected from fight and excessive humidity.
x onl

Manufactured by:
SIDMAK LABORATORIES, INC.
East Hanover. NJ 07936
P08-0608 Rev. 6/98
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WARNING = —

serious adverse events.
GASTROINTESTINAL EFFECTS X
« Ketorolac tromethamine can cause peptic uicers, gas-

trointestinal bieeding. and/or perforation. Therefore.

Ketorolac tromethamine is CONTRAINDICATED in patents

with active peptic ulcer disease. in patients with recent

gastrointestinal bleeding or pertoration. and in patients

with a history of peptic ulcer disease of gastrointestinal

bieedinqs.

RENAL EFFECTS

« Ketorolac tromethamine is CONTRAINDICATED in
ients with advanced renal impairment and in patients at

risk for renal failure due to volume depletion (see

P08-0608
KETOROLAC
TROMETHAMINE
TABLETS, USP
Rev. 6/98

RISK OF BLEEDING
« Ketorolac tromethamine inhibits platelet function and is. theretore. CONTRAINDICATED in patients with suspected
or confirmed cerebrovascular bieeding, patients with hemorrhagic diathesis. incomplete hemostasis, and those at high
risk of bleeding (see WARNINGS and PRECAUTIONS).

i M analgesic before any major surgery, and is

* Ketorolac is CONT as

CONTRAINDICATED intra-operatively when hemostasis is critical because of the increased nsk of bieeding.

HYPERSENSITIVITY

« Hypersensitivity reactions, ranging from bronchospasm to anaphylactic shock, have occurred and appropriate

counteractive measures must be available when administering the first dose of ketorofac tromethamine injection (see

CONTRAINDICATIONS and WARNINGS). Ketorolac tromethamine is CONTRAINDICATED in patients with previousiy
) 10 ketorolac or allergic to aspirin or other nonsteroidal

Y AND NURSING
« The use of ketorolac tromethamine i labor and delivery is CONTRAINDICATED because it may adversely affect fetal
circulation and the uterus. i
« The use of ketorolac tromethamine is CONTRAINDICATED in nursing mothers because of the possible adverse
effects of prostaglandin-inhibiting drugs on neonates.
CONCOMITANT USE WITH NSAIDS .
« Ketoralac tromethamine is CONTRAINDICATED in patients currently receiving ASA or NSAIDs because of the
cumulative risk of inducing senous NSAID-refated side effects.
DOSAGE AND ADMINISTRATION
KETOROLAC TROMETHAMINE TABLETS
« Ketorolac tromethamine tablets are indicated only as continuation therapy to ketorolac tromethamine injection, and
the combined duration of use of ketorolac tromethamine injection and ketorolac tromethamine tablets is not to exceed
5 1Uwei days. because of the increased fisk of serious adverse events.
« The recommended total daily dose of ketorolac tromethamine tablets (maximum 40 mg) is_significantly fower than
for ketorola¢ tromethamine injection (maximum 120 mg) (see DOSAGE AND ADMINISTRATION and Transition from
Ketorolac Tromethamine Injection to Ketorolac Tromethamine Tablets).
SPECIAL POPULATIONS
« Dosage should be adjusted for patients 65 years or older. for patients under 50 kg (110.1bs) of body weight (see

ann-mﬂammamr; drugs (NSAIDS)
LABOR, DELIVE

DOSAGE AND ADMINISTRATION). and for patients with moderately elevated serum creatinine (see WARNINGS).

DESCRIPTION; Ketdrolac tromethamine is a member of the pyrrolo-pyrrole group of il y drugs
{NSAIDs). The hchenmlqname tor ketoro|a1c tromethamine is (£)-5-Benzoyl-2,3-dihydro- 1H-pyrrolizine-1-carboxylic acid,

compound with 2-ar and the structural formuta is:

- /\
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Ketorolac tromethamire 1S a racemic mixture of [-]S and |+]BLketorolac tromethamine. Ketorolac tromethamine may exist
in three crystat forms. AWforms are equally soluble 1n water. torolac tromethamine has a pKa of 3.5 and an n-octanol/water
partition coetficient of 0.28. The molecular weight of ketorolacdromethamine is 376.41

Each tablet for oral admjmstranion contains 10 mg ketorotac tromethamine. tn addition. each tablet contains the following
inactive ingredients: carnauba wax, hydroxypropyl methylcellulose, factose stearate.
celluiose, polyethylene glycel. potysorbate 80, synthetic black iron oxide and titanium dioxide
CLINICAL PHARMACOLOGY: P Kets sa y drug (NSAID)
Ketorolac tromethamine inhibits synthests of and may be a acting analgesic. The
biological activity of ketorolat tromethamine is associated with the S-form.  Ketorolac tromethamine possesses no sedative or
anxiolytic properties.

Pain relief was Statistically different after ketorolac tromethamine dosing from that of placebo at 172 hour (fhe tirst time
point at which it was measured) folowing the largest dos and by 1 nout following
the smallest recommended doses. The peak analgesic effect occurred within 2 to 3 hours and was not statisticatly significant-
ly difterent over the recommended dosage range ‘of ketorolac tromethamine. The greatest difference between large and small
doses of ketoralac tromethamine by either route was in the duration of analgesia
Pharmacokinetics: Ketorolac tromethamne 1s @ racemic mixture of {-}S- and {+JR-enantiomeric forms. with the S-form
having anaigesic activily.

parison of IV, IM and Oral instics: The of ketorolac following V. IM. and
oral doses of ketorolac tromethamine. are compared n Table 1. The extent of bivavailability following administration of the
oral and IM forms of ketorolac tromethamine was equal to that followng an IV bolus
Linear Kinstics: Foliowing adminisiration of single oral. M or 1V doses of ketorolac tromethamine, in the recommended
dosage ranges, the clearance of the racemate does nol change. This implies that the pharmacokinetics of ketarolac
\romethamine n humans. following single or multiple IM, IV, o recommended oral doses of ketorolac tromethamine, are
linear. At the higher recommended doses. \nere is a proportional increase in the concentrations of free and bound racemate
Binding and The ketorolac racemate has been shown ta be highly protein-bound (99%)
Nevertheless. even piasma concentrations as high as 10 mecg/mL will only occupy approximately 5% of the albumin binding
sites. Thus. the unbound fraction for each enantiomer will be constant over the therapeutic range. A decrease in serum
albumin, however, wili result in increased free drug concentrations

The mean apparent volume (Vp) of keteroiac tromethamine tollowing complete distribution was approximatety 13 kiters,
This parameter was determined from single-dose data. .

Metabolism: Ketorolac tromethamine i largely metabolized in the fiver. The metabolic products are hydroxylated and
conjugated forms of the parent drug. The products of metabofism. and some unchanged drug. are excreted in the urine.
Clearance and Excration: A single-dose study with 10 mg ketorolac (n=9) that the - it

is cleared approximately two times faster than the R-enantiomer, and that the clearance was independent of the route ot
administration. This means that the ratic of S/R plasma concentrations decreases ‘with time after each dose. There is littie or
N0 inversion of the R- to S- form n humans. The clearance of the racemate in ‘normal subjects. elderly individuals, and in
hepatically and renally impaired patients. is outlined in Table 2.

The half-life of the ketorolac E was 2.5 hours (SD ¢ 0.4) compared with 5 hours
gSD é‘ 7} tor the R-enantiomer. In other studics. the half-life for the racemate has been reported to lie within the range of

10 6 hours.

Ketorolac as an IV bolus. every 6 hours. for § days. to healthy subjects (n=13),
showed no significant difference in Cynax 0 Day 1 and Day 5. Trough levels averaged 0.29 mcg/ml (S0 = .13) on Day 1 and
0.55 mcg/mL (3D + 0.23) on Day 6. Steady-state was approached after the fourth dose.

"Accumulation of ketorolac tromethamine has not been studied in special populations (elderly patients, renal failure patients.
or hepatic disease patients).
FEftect of Food: Oral administration of ketorolac tromethamine after a hi h fat meal resufted in decreased peak and delayed

-t0-peak of ketorolac by about 1 hour. Antacids dtd not affect the extent of absorption.
Kinetics in Special Populations: Eiderly Patients. Based on single-dose data only, the half-life of the ketorolac tromethamine
racemale increased from 5 to 7 hours in the elderly (65 to 78 years) compared with young healthy volunteers (24 to 35 years)
ssee Table 2). There was fittle dilterence in the Cpay for the two groups (elderly, 2.52 mcg/mL £ 0.7, young, 2.99 meg/mb ¢
.03) (see PRECAUTIONS: Use in the Elderly).

1

Ketorolac fromethamine tablsts, a nonsteroidal anti- | 7y’

Inflammatory drug (NSAID), is indicated for the short- | >

term (up to 5 days) managemaent of moderstely ~

mwnlm thal requires anaigesi .

1t is NOT indicated foc minor or chronic aaimul conditions. . e

Ketorolac iromethamine is a potent NSAID analgesic, m ‘s
and tts administration carries many risks. The resulting .
RSAID-related adverse ovents can be serious in certain

patients for whom keteroiac tromethaming is indicated, | ™\J .
especially whan the drug is used lnanpr_owlllely,

increasing the dose of ketorolac tromethamine beyond

the label recommendstions will not provide better etti- | - >

cacy but will result in increasing the isk of developing | = -3 .



Renally Impaired Patients; Based on single-dose data only. the mean haM-iife"of ketorolac tromethamine in renally impaired
patients is between & and 19 hours, and is dependent on the extent of the impairment. There is poor correlation between
Creatinine clearance and total ketoroiac tromethamine clearance in the elderly and populations with renal impairment (r=0.5).

In patients with renal disease, the AUC.., of each enantiomer increased by approximatety 100% compared with heatthy volun-
teers. The volume of distribution doubles for the S-enantiomer and increases by 1/5th for the R-enantiomer. The increase in
volume of distribution of ketorolac tromethamine impiies an increase in unbound fraction.

The AUG,, ratio of the ketor¢ ée tramsthamine exantiomers in heafthy subjects and patients remained similar, indicating
there was N0 selective excretion of either enantiot.er in patients compared 1o healthy subjects (see WARNINGS: Renal

)
Hepatic Effects: There was no significant difterence in estimates of half-life. AUC,. and Cmax. in 7 patients with liver disease
compared to heatthy volunteers (see PRECAUTIONS: Hepatic Effects).

- Table3 <
Incidence of Clinically Serious G.I. Bleeding as Related to Age, Total Daily Doss. and
Histery of G.1. Pertoration. Ulcer, Biseding PUB) atter up to 5 Days of Treatment with
Ketorolac Tromethamine injection

A. Patients without History of PUB

Age of Patients | _Total nm!g Doss of Keler'at Tromsthw ne injection
<60 mg. > 601030 mg | > 90 te120 mg. > 120 mg
- {<65 years ot age - —o4. | 04. 1 0.9 1 16%
> 65 years of age 2% | 28% 1 22% i 7.7%

B. Patients with History of PUB.

TABLE 1
Table of i Average P (Mean ¢ 30) Ags of Patients. Total Daily Dose of Ketoralac Tromethamine Injection

Following Oral, and Doses of Ketorolac 60 mg > 60 to 90 my > 9010120 my > 120 my

Pharmacokinetic orall Intramuscular® Intravenous Bolus¥ < 65 years of age 2.1% 1 4.6 7.8% 15 4%

> 65 years of age 7% | 37% | 28% 1 25.0%

(Units} 10 mg 15 mg I 30mg l 60 mg 15mg 0 mg
Bromvatabitty (exent o0 INDICATIONS AND USAGE: Ketorolac tromethamine is indicated for the short-term (< 5 days) management of moderately
- — sevare, acute pain that requires analgesia at the opioid tevel. usually in a postoperative setting. Theragy should atways be miiated
Tmax' (Min) 44:34 307" 44£29 a2t | 1140777 ) 29218 with kﬂovolacz ‘romethamine injection. and ketorolac trometnamine tablets are to be used only as continuation cgmmem‘ n'
[Cra (Meg/mi) i1 55 | T B X X necessary. Gombined use of ketorolac tromethamine injection and ketorolac tromethamine tablets is not to exceed 5 days of
Cma” (mcg/mlLy O87+022 [ 114203 2:0 4552 247051 * use because of the potential of increasing the frequency and seventy of aoverse reactions associated with the recommended
[single dose] Ll doses. .ﬁ“ vg‘mmcs. PRECAUTIONS, nom:mem Amug;mmnh;nu ADVERSE nm:n' ONS) ;%"’"'s shouid be
mcg/m TO05:026 | 1562044 | 3112087 7| 6. switched 1o alternative analgesics as soon as possible. but ketorolac tromethamine therapy is not lo exceed 5 days.

s’:‘:q'y el * * : * NTRAINDICATIONS (sea ais0 Baxed WARNING): Ketorolac tromethamine is CONTRAINDICATED in patients with active pegtic
[ e q.1.d.) uicer disease, in patients with recent gastrointestinal bieeding or pertoration. and m patients with a history of peptic uicer

Crnin? (Meg/mL)
[steady state q.i.d.}

029:007 | 0472013 | 0.8320.26"" A 0611021 104035

Cavg' (meg/mL) 0532020 094:029 - | 1882053" NA 7092030 | 2172059
[steady state g.1.d.}
VB (LK) 01750039 021020044

% Dose metabolized = <50 9% Dose excreted in feces = 6

% Dose excreted in urine = 91 % Plasma protein binding = 99

tDerived from PO pharmacokinetic studies in 77 normal fasted volunteers

*Derived from IM pharmacokinetic studies 1n 54 normal volunteers

4Derived from [V pharmacokinetic studies in 24 normal volunteers

t1Not applicable because 60 mg is only recommended as a single-dose

++Mean vale was simulated from observed plasma concentration data and standard deviation was simulated from percent
coefficient of variation for observed Crmax and Tmax data. .
1Time-to-peak plasma concentration 4Average plasma concentration

2peak plasma concentration Svolume of Distribution

3Trough piasma concentration

TABLE 2
The Infiuence of Age. Liver and Kidney Function, on the Clearance and Terminal Halt-Lite
of Ketorolac Tromethamine (IM! and Oral2)

Total Clsarance lin LAVKgR Terminai Half-Life lin hours]
Types of Subjects ™ ORAL i~ ORAL
Mean (range) Mean (ranf
Normal Subjects 0023 0.025 X
IM (n=54) mean age=32. range=18-60 (0.010-0.046) (0.013-0.050) {359.2) (2.49.0)
Oral (n=77) mean age=32. range=20-60
Healthy Elderly Subjects 0019 0024 70 61
1M (n=13). Oral (n=12) (0.013-0.034) (0.018-0.034) (47-86) (4.3-76)
mean age=72, range=65-76
Patients with Hepatic Dysfunction 0.029 0.033 54 45
IM and Oral (n=7) (0.013-0.066) (0.019-0.051) (2.2:69) (1676)
mean age=51. range=43-64
Patients with Renal impairment ©0015 0.016 103 108
IM (n=25). Oral (n=9} (0.005-0.043) (0.007-0.052) (59192 (3.4018.9)
serum creatinine=1.8-5.0 mg/dL.
mean age (IM)=54. range =35-7
Renal Dialysis Patients 0.016 136
IM and Oral (n=9). (0.003-003 | (80-39.1) | e -
mean age=40. range =27-63

1Estimated from 30 mg single [M doses of ketorolac tromethamine

2Estimated from 10 mg single oral doses of ketorolac tromethamine

3iters/hour/kilogram

IV Administration:  In normal subjects (n=37). the total clearance of 30 mg IV administered ketorolac tromethamine
was 0.030 (0.017-0.051) Unvkg. The terminal haif-life was 5.6 (4.0-7.9) hours.

Clinical Studies: The analgesic efficacy of and oral etorolac wa!
investigated in two postoperative pain madels: general surgery (orthopedic. gynecologic and abdominal) and oral surgery
{removal of impacted third molars). The studies were double-blind, singie- and multiple-dose. paralle trial designs. in patients
with moderate to severe pain at baseline. Ketorolac tromethamine injection was compared as follows: IM to meperidine o
morphing administered intramuscularly. and [V 1o morphine administered either directly IV or through a PCA {Patent-
Controlied Anaigesia) pump.

Short-Term Use (up to 5 days) Studies: In the i of during the first hour. the onset of
analgesic action was similar for ketorolac tromethamine and the narcotics, but the duration of analgesia was longer with
ketorofac than with the opioid idine or morphine.

In a mutti-dose, postoperative (general surgery) ‘double-bling triat of ketorolac tromethamine-IM 30 mg versus morphine &
and 12 mg IM, each drug given on an "as needed” basis for up to 5 days, the overail analgesic effect of ketorolac
tromethamine-IM 30 mg was between that of morphine & and 12 mg. The majority of patients treated with either ketorolac
tromethamine of marphine were dosed for up to 3 days: a ‘small percentage of patients recewved 5 days of dosing.

In chinical settings where perioperative morphine was aliowed. ketorolac tromethamine-IV 30 mg, given once Or twice as
needed, provided analgesia comparabie to morphine 4'mg IV once or twice as needed.

There was relatively limited experience with 5 consecutive days, of ketorolac tromethamine-1V use in controlled cinical tri-
als, as most patients were given the drug for 3 days or less. The adverse events seen with IV-administered ketorolac
{romethamine were similar o those observed with IM-administered ketorotac tromethamine, as would be expected based on
the similar pharmacokinetics and bioeguivalence (AUC. clearance, plasma half-life) of 1V and IM routes of ketorolac
tromethamine administration.

disease or gastrointestinal bleedmp

Ketorotac tromethamine is CO! RAINDICATED in patients with advanced renat impairment. of in patients at risk for renal failure
due to volume depletion (see WARNINGS for correction of volume depigtion)

Ketorolac tromethamine is CONTRAINDICATED in fabor and delivery because. through its prostaglandin synthesis inhibitory
effect. it may aftect fetal circulation and inhibit uterine musculature, thus increasing 1he risk of uterine hemorrhage.
The use of ketarolac tromethamine is CONTRAINDICATED in nursing mothers because of the possible adverse effects of
prostaglandin-inhibiting drugs on neonates.

Ketorolac tromethamine is CONTRAINDICATED n patients with previously demonstrated h%nersensmva to ketoroiac
trometharmine, or allergic manifestations 10 aspirin or other nonsteroidal anti-inflammatory drugs (NSAIDs)

Ketorotac tromethamine is CONTRAINDICATED as vmgnylamu: analgesic before any major surgery. and is CONTS RAINDICATED
intraoperatively when hemastasis is critical because of the increased nsk of bleeding

Ketoroiac tromethamine inhibits platelet function and is. therefore, CONTRAINDICATED in patients with suspected or
confirmed cerebrovascular bleeding. diathesis. and those at high risk of bleeding (see
WARNINGS and PRECAUTIONS).

Ketorolac tromethamine is CONTRAINDICATED in patients currently receiving ASA or NSAIDs because of the cumulative
risks of inducing serious NSAID related adverse events.

“The concomitant use of ketorolac tromethamuine and probenecid is CONTRAINDICATED.

WARNINGS (see aiso Boxed WARNING): The combined use of ketorolac tromethamine injection and ketorolac tromethamine
1ablets is not to exceed 5 days. The most serious risks associated with ketorolac tromethamine are:
Gastrointestinal Uicerations. Blseding and Lo is in patients with previously
documented peptic uicers and/or G.| bleeding. Serious gastrointestinai toxicity. such as bleeding. uiceration, and perforation.
can OCCur at any time, with or without warning symptoms, in patients treated with ketorolac tromethamine. Studies to date
with NSAIDs have nof identified any Subset of patients riot at risk of developing peptic ulceration and bieeding. Elderty or
debilitated patients seem 10 tolerate uiceration of bieeding less well than other individuals. and most spontaneous reports of
fatal G! events are in this population. Postmarketing expernence with ketorolac

suq_gss!s that there may be a greater risk of icerat bieeding and per in the eiderly.

e Incidence and severity of gastrointeshnal complications increases with 1ncreasing dose of, and duration of treatment
with, ketorolac in in-hospital surveillance study. comparing parenteral
Ketorolac tromethamine to parenteral opioids. higher rates of clinically serious 6.1 bieeding were seen in patients <65 Jears
of age who received an average total daily dose of more than '90 mg of ketorolac tromethamine injection per day {see CLINICAL
PHARMACOLOGY: Postmarketing Surveiliance Study).

The same study showed that elderly (> 65 years of age). and debilitated patients are more susceptible to gastromtestinal
complications. A history of peptic uicer disease was revealed as anather risk factor that increases the possibility of developing
serious gastrointestinal complications during ketorolac tromethamine therapy (see Tables 3A and B).
impaired lion: ‘tromeihamine should be used with caution in patients with impairad renal function, or
a history of kidney disease becauss it is & potent inhibitor of prostagiandin synihesis. Renal toxicity with ketorolac
tromethamine has been seen in patients with conditions leading to a reduction in blood votume and/or renal blood tlow. where
renal prostaglandins have a supportive role in the maintenance of renal perfusion. In these patients, administration of ketorolac
tromethamine may cause a dose-dependent reduction in renal prostaglandin formation and may precipitate acute renal failure.
Patients at greatest risk of this reaction are those with impaired renal function, dehydration, heart failure. liver dystunction,
those taking diuretics and the elderly. Discontinuation of ketorolac tromethamine therapy is usually followed by recovery to the
pretreatment state.

Renal Effects: Ketorolac tromethamine and its metabolites are eliminated primarily by the kidneys. which, in patients with
reduced creatinine ciearance. wil result in diminished ciearance of the drug (see CLIMICAL PHARMACOLOGY). Theretore.
kelorolac tromethamine should be used with caution in patients with impaired renal function (see DOSAGE AND ADMINISTRATION

and such patients shoutd be followed closely. With the use of ketorolac tromethamine. there have been reports of acute renal
failure. nephritis and nephrotic syndrome.

Because patients with underlying renal insufficiency are at ncreased risk of developing acute renal failure, the risks and
benefits should be assessed gncv tosglvlnq ketorolac tromethamine 10 these patienis. Ketoralac tromethamine i
CONTRAINDICATED IN PAI WITH SERUM CREATININE CONCENTRATIONS INDICATING ADVANCED RENAL IMPAIRMENT

CONTRAINDICATIONS).

/2 should be cazrected Defor trestment with keforolac frgmethamine /s initisted.

Fluld Retention and Edemas Fluid retention. edema, retention of aCl, oliguria. elevations of serum urea nitrogen and
creatining have been reporteft in clinical trials with ketorolac \rometiamine. Therelore. ketorolac tromethamine should be used

age; Because prostagfandins play an important role in hemostasis. and NSAIDS affect platetet aggregation as well. use
of ketorolac tromethamine i patients who have coagufation disorders should be undertaken very Cautiously. and those
patients should be carefully monitored. Patients on therapeutic doses of anticoaguiants (e.g.. heparin or dicumarol derivatives)
have an increased fisk of bleeding complications if given ketorolac tromethamine concurrently; therefore, physicians should
administer such concomitant therapy only extremely cautiously. The concurrent use of ketorolac tromethamine and prophylactic
low-dose heparin (2500 - 5000 units G12h). warlann and dextrans have not been studied extensively, but may also be assaciated
with an increased nsk of bleeding. Until data trom such studies are ‘available, physicians should carefully weigh the ‘benefits
against the risks, and use such concomitant therapy In these patients only extremely cautiously. In patients who receive anti-
coagulants for any reason. there is an increased risk of intramuscular hematoma formation from administered ketorolac

Druy Patients receiving therapy that atfects hemostasis should be mon-

itored closely.
In experience. and other signs of wound bieeding have been reported in association
with the periaperative use of ketoroiac tromethamine injection. Therefore, perioperative use of ketorolac tromethamine should
be avoided and postoperative use be undertaken with caution ‘when hemostasis is critical {see WARNINGS and PRE ).
Anaphylactoid Reactions: Anaphylactoid reactions may occur in patients without a known previous exposure or hypersensitivity
10 aspinn. ketorolac tromethamine. of other NSAIDs. or in individuals with a history of angioedema. bronchospastic reactivity
{e.g.. asthma), and nasal polyps. Anaphylactoid reactions. fike anaphylaxis. may have a fatal outcome.
PRECAUTIONS: Generat: Hepatic Etfects: Ketorolac tromethamine should be used with caution in patients with impaired
hepatic function. or a history of liver disease Treatment with ketorolac tromethamine may cause elevations of liver enzymes.
and in patients with pre-existing hver dvsfunction it may lead to the development of a more severe hepatic reaction. The
administration of ketorolac tromethamine should be discontinued in patients in whom an abnormal liver test has occurred as 3

result of ketorolac tromethamine therapy.
Hematologic Effects: Ketorolac inhibits platelet agg? ion and may protong bleeding time; therefore, it is
asa and caution should be used when hemostasis is critical. Unlike aspirin. the

inhibition of platelet function by ketorofac tromethamine disappears within 24 to 48 hours after the drug is discontinued
Ketorolac tromethamine does not appear 10 affect plateiet count. prothrombin time (PT) or partial thromboplastin time (PTT).
in controtied chrical studies. where ketorolac Wa or
the incidence of clinically significant postoperative bleeding was 0.4% tor ketoroiac tromethamine compared to 0.2% in the
control groups receiving narcotic analgesics
Information for Patients: Ketarolac tromethamine is a potent NSAID and may cause serious Side etfects such as gastrointestinal
bleeding or kidney faiture. which may result in hospitalization and even fatal outcome.

Physicians. when prescnibing ketorolac tromethamine, should inform their patients of the potential risks of ketorolac

Clinical Studles with Concomitant Use of Opioids: Chinical studies in have that
Ketorolac tromethamine mjection. when used in ‘combination with opioids, significantly reduced opioid consumption. This
combination may be useful in the subpoputation of patients especially prone to opioid-related complications. Ketorolac
tromethamine and narcotics should not be administered in the same %ynnqz,

In a postoperative study. where all patients recewed morphine by a PCA device, patients treated with ketorolac tromethamine-
IV as tixed intermittent boluses (e.g.. 30 mg initial dose followed by 15 mg q3h). required significantly less morphine (26%)
than the placebo group. Analgesia was ;ugnilmamly superior, at various postdosing pain assessment times, in the patients
receiving ketorofac tromethamine-1V plus A morphine as compared to patients receiving PCA-administered morphine alone.

treatment (see Boxed WARNING, WARNINGS, PRECAUTIONS and ADVERSE REACTIONS sections)

patients not 1o give ketorolac tromethamine tablets to other tamily members and to discard any unused drug. Remember
that the total duration of ketarolac tromethamine therapy is not to exceed 5 (five) days.

Dmg Interactions: Ketorolac is highly bound fo human pfasma protein (mean 89 2%).

The i vitro binding of warfarin to plasma proteins is only slightly reduced by ketorolac tromethamine (99.5% control versus
99.3%) when ketorolac plasma cancentrations reach 5 to 10 mco/mL. Ketorolac does not alter digoxin protein binding. In
vitro studies indicate that, at therapeutic concentrations of salicylate (300 mcg/mt), the binding of ketorolac was reduced
¥um approximately 99.2% to(97,5%. representing a potential two-fold increase in unbound ketorolac plasma fevels.

of

Postmarketing Surveillance Study: A iarge postmarketing observational, non-rancomized study, involving
10.000 patients receiving ketorolac tromethamine, demonstrated that the risk of clinically serious gastrointestinat (G.1.) bleeding
was dose-dependent (see Table 3A and 38). This was particularty true in elderly patients who received an average daily dose

greater than 60 mg/day of ketorolac 1romethamine (Table 3A).
2

digoxin. warlarin, ibuprolen. naproxen, piroxicam, scataminophen, pheaytoin and
did not alter ketorolac protein binding.

In a study involving 12 volunteers, ketorolac tablets were with a single-0 25 mg

warfarin, causing no significant changes in pharmacokinetics or pharmacodynamics of warfarin. In another study, ketorolac

tromethamine injection was given with two doses of 5000 U of heparinto 11 healthy volunteers, resulting in a mean tempiate

3
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10.

11.

12.

Office of Generic Drugs

Chemistry, Manufacturing and Controls Review

CHEMIST'S REVIEW NO: No. 1

ANDA: 75-284 [Ketorolac Tromethamine Tablets USP, 10 mg]

NAME AND ADDRES F APPLICANT:
Sidmak Laboratories, Inc.

Attention: Jai © U. Mehta
17 West Street, P.0. Box 371, AP%%A!&TG%SA{JAY

East Hanover, NJ 07936
Hlaeliollelibiadlin il

LEGAL BASIS for ANDA SUBMISSION:
Patent expired and no protected exclusivity exists.

Toradol®, 10 mg (Syntex Labs) [Patent expired May 16, 1997]

SUPPLEMENT (s) : N/A

PROPRIETARY NAME: N/A

NONPROPRIETARY NAME:Ketorolac Tromethamine Tablets USP,10 mg

SUPPLEMENT (s) PROVIDE(s) FOR: N/A

AMENDMENTS AND OTHER DATES:

Sidmak:

12/23/97 Submission of ANDA (received on 12/24/97)

01/26/98 Re: submission of documents with original signature
-

EDA:

02/03/98 Acknowledgment letter.

PHARMACOLOGICAL CATEGORY: Nonsteroidal anti-inflammatory.

HOW DISPENSED: RxX

RELATED IND A/D

See Item 37 for a complete list of DMFs.
Innovator: Toradol®, 10 mg (Syntex Labs)

OGD has approved the following ANDAs for Ketorolac
Tromethamine Tablets USP, 10 mg as of this review:

ANDA # Applicant Approval Date  Chemist
74-955 Chelsea 09/19/97 J. Smith
74-790 Roxane 06/26/97 J. Smith
74-761 Mylan 05/16/97 M. Maust
74-754 Teva 05/16/97 J. Smith



13. DOSAGE FORM: Oral Tablets
14. Strength: 10 mg

15. CHEMICAL NAMES AND STRUCTURE:
(+)-5-Benzoyl-2,3~-dihydro-1H-
pyrrolizine-l-carboxylic acid,
compound with 2-amino-2- (hydroxy-
methyl)-1,3-propanediol (1:1)
M.W.=376.41 CAS [74103-07-4]

16. RECORDS AND REPORTS: N/A

17. OMME

\

18. ONCLUSIONS AND R ENDATION
Not approvable (MAJOR AMENDMENT)

19. REVIEWER: DATE COMPLETED:
Shing H. Liu, Ph.D. 04/30/98

Revised 05/11/98

CO,H
* H,N—C (CHCH)3

'- /S/’ OS/ﬂ]qg
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10.

11.

12.

13.

14.

15.

16.

17.

Office of Generic Drugs
Chemistry, Manufacturing and Controls Review

CHEMIST'S REVIEW NO: No. 2
ANDA: 75-284 [Ketorolac Tromethamine Tablets USP, 10 mg]

NAME AND ADDRESS OF APPLICANT:

Sidmak Laboratories, Inc.

Attention: Jairaj U. Mehta

17 West Street, P.O. Box 371, East Hanover, NJ 07936

LEGAL BASIS for ANDA SUBMISSION: See CR #1

PROPRIETARY NAME: N/A
NONPROPRIETARY NAME:Ketorolac Tromethamine Tablets USP,10 mg
SUPPLEMENT (s) PROVIDE(s) FOR: N/A

TS (0] :
Sidmak: .
12/23/9 Submission of ANDA (received on 12/24/97)
01/26/98 Re: submission of documents with original signature
08/14/98 *Response to NA (MAJOR)
EDA:
02/03/98 Acknowledgment letter
05/27/98 NA (MAJOR) (faxed on 05/29/98) (based on CR #1)
PHARMACOLOGICAL CATEGORY: Nonsteroidal anti-inflammatory.
HOW DISPENSED: RX

RELATED IND/NDA/DMF(s): See CR #1
DOSAGE FORM: Oral Tablets
Strength: 10 mg

] :
(+)-5-Benzoyl-2,3-dihydro-1H-
pyrrolizine-l-carboxylic acid,
compound with 2-amino-2-(hydroxy-
methyl) -1, 3-propanediol (1:1) 0
C1sH,3NO; . CoHy; NO3
M.W.=376.41 CAS:[74103-07-4]

PN CO,H
N . HzN—C(G‘Izw)3

RECORDS AND REPORTS: N/A




18.

19.

(0) :
Not approvable (MINOR AMENDMENT due to DMF deficiency).
REVIEWER: DATE COMPLETED:
Shing H. Liu, Ph.D. 12/10/98
APPEARS THIS WAY

ON ORIGINAL
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10.

11.

12.

13.

14.

15.

- Office of Generic Drugs
Chemistry, Manufacturing and Controls Review

CHEMISTS: REVIEW NO: No. 3 -

ANDA: 75-284 [Ketoroclac Tromethamine Tablets USP, 10 mg]

NAME AND ADDRESS OF APPLICANT:

Sidmak Laboratories, Inc.

Attention:

Jairaj U. Mehta

17 West Street, P.O. Box 371, East Hanover, NJ 07936

LEGAL BASIS for ANDA SUBMISSION: See CR #1

SUPPLEMENT (g) : N/A

PROPRIETARY NAME: N/A

NONPROPRIETARY NAME:Ketorolac Tromethamine Tablets USP,10 mg

SUPPLEMENT (s) PROVIDE(s) FOR: N/A

AMENDMENTS AND OTHER DATES:

Sidmak:

12/23/97
01/26/98
08/14/98
03/15/99
05/28/99

FDA:

02/03/98
05/27/98
02/02/99
05/14/99

Submission of ANDA (received on 12/24/97)
Re: submission of documents with original signature
Response to NA (MAJOR)

*Response to NA (MINOR)

*Telephone Amendment

Acknowledgment letter _ }

NA (MAJOR) (faxed on 05/29/98) (based on CR #1)
NA (MINOR) (faxed on 02/02/99) (based on CR #2)
Requested Telephone amendment

PHARMACOLOGICAL CATEGORY: Nonsteroidal anti-inflammatory.

HOW DISPENSED: Rx

RELATED IND/NDA/DMF(s): See CR #1

DOSAGE FORM: Oral Tablets

Strength: 10 mg

CHEMICAL NAMES AND STRUCTURE:
(+)~-5-Benzoyl-2,3-dihydro-1H-

pyrrolizine-
compound with 2-amino-2- (hydroxy-

, . \
l-carboxylic acid, [ CO,H
N L4 HzN‘- [od (0-120H)3

methyl)-1,3-propanediol (1:1) Y
C15H13NO3 . C4H11N03(

M.W.=376.41

CAS:[74103-07-4]



18.

19.

Approvable.

REVIEWER:
Shing H. Liu,

Ph.D.

05/28/99

APPEARS THIS WAY
ON ORIGINAL
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CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER:
75-284

BIOEQUIVALENCE REVIEW(S)




%

BIOEQUIVALENCY COMMENTS TO BE PROVIDED TO THE APPLICANT
ANDA: 75-284 APPLICANT: Sidmak Laboratories’
DRUG PRODUCT: Ketorolac tromethamine 10 mg tablet

The Division of Biocequivalence has completed its review and has no
further questions at this time. - :

The dissolution testing will need to be incorporated into your
stability and quality control programs as specified in U.S.P. 23,
Suppl. 5. '

Please note that the biocequivalency comments provided in this
communication are preliminary. These comments are subject to
revision after review of the entire application, upon consideration
of the chemistry, manufacturing and controls, microkiology,
labeling, or other scientific or regulatory issues. Please be
advised that these reviews may result in the need for additional
biocequivalency information and/or studies, or may result in a
conclusion that the proposed formulation is not approvable.

Sincerely yours,

S Y

Dale P. Conner, Pharm.D. :
Director Division of Bioequivalence

Office of Generic Drugs o
Center for Drug Evaluation and Research



Ketorolac tromethamine
10 mg tablet -
NDA #75-284
Reviewer: J. Lee
75284SA.098

Review of a Study Amendment

Sidmak Laboratories, Inc.
East Hanover, New Jersey
Submission date:

June 9, 1998

October 9, 1998

This submission responds to the deficiencies in the review of the bio-studies in the original

submission (sub. 12/23/97).

Fasted and fed studies:

1. Global means (at each concentration), percent CV, etc. were not calculated for quality
control sample data. The sponsor was requested to tabulate and submit such data.

QC Controls - fasted
QC Value Mean
g 32.1
(n=31)
306

(n=47)

N 4988
(n=48) ,

U 7601
(n=48)

QC Controls - fed -

QC Value Mean

34.7

(n=43)

e 282
(n=53)

SRPUUBPRSE S 4981
(n=53)
e 7549
(n=53)

%W CV
10.1
6.2
5.1

59

6.4
54

53

2. The sponsor was asked to provide regression statistics for each subject in the calculation



6.

7.

of AUC,,. The time points used in the regression were also asked to be supplied.

= The speasor has complied with the request. .

No raw data was provided in the study reports except for those contained in the submitted
chromatograms. The laboratory was asked to submit all raw data (peak height data for
drug and IS, retention times, etc) for the analytical runs including those for the clinical
samples, quality control samples, calibration standards and reassayed samples.

= The sponsor has supplied the missing raw data.

The sponsor was requested to provide a table of mean drug levels with respect to
treatment and sampling time.

= The requested information was submitted (see attachments).

The sponsor was asked to explain the meaning/relevance of the data on pages 115-6
(fasted) and pages 82-3 (fed) of the statistical section.

= The information was explained as a summary of the statistical analysis in table format,
the values of which were used in generating the final statistical results.

The internal standard used in the assays was identified as warfarin (USP).

The information on the data diskettes were reformatted to be readable and resubmitted.

Fed study only:

8.

It was noted that a number of subjects reached C,,,, at the first sampling time interval.
The sponsor was asked to delete those C,,,, values and recompute the affected C,,,,
averages and statistics. The sponsor did so and the revised information is presented
below. [Note that 1st C,,, occurrences involved only values in the fasted portion of the -

study]

Original C,, Revised C,,,

Trt A 1327.29 ng/ml (n=17) 1284.17 ng/ml (n=12)
fed/fasted 0.60 0.62

The summary of statistical analysis [Table 4, Test (fed) vs Ref (fed)] contained PK values
which did not correspond to the values generated by the SAS output for LS mean values.

The sponsor was asked to explain this discrepancy and to revise and resubmit Table 4.

= The discrepancy was satisfactorily explained and the table revised.



Comment:

1. All deficiencies have been satisfactorily addressed.

Recommendation:

1. The bioequivalence studies (fasted & fed) conducted by #——————u__ | for
Sidmak Laboratories, Inc. on ketorolac tromethamine 10 mg tablet are acceptable.
Sidmak’s ketorolac tromethamine 10 mg tablet is deemed bioequivalent to Torado]® 10
mg tablet manufactured by Roche Laboratories.

2. The in-vitro dissolution testing data is also acceptable. The dissolution testing should be
incorporated into the firm's manufacturing controls and stability program. The
dissolution testing should be conducted in 600 ml of water @ 37°C using USP XXIII
apparatus II (paddle) at 50 rpm. The test product should meet the following specification:

Not less than — , of the labeled amount of the drug in the tablet
is dissolved in 45 minutes.

3. All bioequivalence requirements have been met.

NS
°f S/ 10/22/78
J. Lee
Division of Bioequivalence
Review Branch II

| &
RD INITIALED SNERURKAR /‘/E%I Y o[25] 12 -

FT INITIALED SNERURKAR i

Concur< ) .,[%l Jate: _/ U//Z 7// 95)

Dale Conner, Pharm. D.
Director, Division of Bioequivalence

JLee/;l/10-22-98

cc: NDA #75-284 (original, duplicate), HFD-630, HFD-655 (Lee, Patnaik), Drug File,
Division File
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Pharmcokinetic Summary (fasted)

Trt A (test)

Variable N Mean  Std Dev cv T/R

TMAX 32 0.6209  0.3481 56.1

CMAX 32 1425.76  344.50 242 0.98

AUCT 32 5195.81 1229.7 237 0.98
AUCINF 32 554473 1251.53 226 0.99

KE 32 0.132 0.056 42.0

HL 32 6.289 2.810 447

LCMAX 32 7.232 0.260 3.6

LAUCT 32 8.531 0.222 2.6

LAUCINF 32 8.597 0.216 2.5
Trt B (ref)

Variable N Mean Std Dev cv

TMAX 32 0.8294  0.5790 69.8
CMAX 32 1452.29  293.57 20.2
AUCT 32 5319.15 1466.6 27.6
AUCINF 32 5625.97 1510.91 26.9

KE 32 01357 0053 388

HL 32 6.041 2826 4638

LCMAX 32 7260  0.208 2.9

LAUCT 32 8.545  0.264 3.1

LAUCINF 32 8603  0.257 3.0
APPEARS THIS way

ON GRIGINAL
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Pharmacokinetic Summary (fed)

Trt A (test-fasted)

Variable N Mean  Std Dev cv B/A
TMAX 17 0.4559 0.1590 34.87
CMAX 17 1284.17  345.52 26.03 0.62
AUCT 17 4861.25 1048.25  21.56 0.93
AUCINF 17 5081.76 1128.58 22.21 0.95
KE 17 0.145 0.08 57.72
HL 17 5.791 2.25 38.82
LCMAX 17 7.159 0.26- 3.70
LAUCT 17 8.466 0.22 2.65
LAUCINF 17 8.509 0.23 2.68

Trt B (test-fed)

Variable N Mean Std Dev cv B/C
TMAX 17 1.4812 0.596 40.27
CMAX 17 795.65 214.10 26.91 0.95
AUCT 17 45446 1004.28 22.10 1.07
AUCINF 17 4832.1 1116.09 23.10 1.07
KE 17 0.133 0.059 44.58
HL 17 6.689 4.633 69.26
LCMAX 17 6.647 0.258 3.89
LAUCT 17 8.398 0.225 2.67
LAUCINF 17 8.457 0.236 2.79

Trt C (ref-fed)

Variable N Mean  Std Dev cv
TMAX 17 1849 0777 42.02
CMAX 17 836.56 257.45  30.77
AUCT 17 424014 924.88  21.81
AUCINF 17 449819 1050 23.34
KE 17 0.150 0.061 40.63
HL 17 5.445 2.485 4563
LCMAX 17 6.693 0.266 3.97
LAUCT 17 8.331 0.210 2.53

LAUCINF 17 8.388 0.220 263
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BIOEQUIVALENCY - ACCEPTABLE

5. STUDY AMENDMENT (STA)6/9/98 Strengths: 10 mg
Outcome: AC

5. STUDY AMENDMENT (STA)10/5/98 Strengths: 10 mg
Outcome: AC

OUTCOME DECISIONS:
AC - Acceptable NC - No Action

WINBIO COMMENTS :
Deficiencies are satisfactory. Bio-studies now acceptable.
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Ketorolac tromethamine Sidmak Laboratories, Inc.

10 mg tablet East Hanover, New Jersey
NDA #75-284 Submission date:
Reviewer: J. Lee December 23, 1997

75284SD.D97 -

Review of Fasting and Fed in-vivo Bioavailability Studies
and Dissolution Testing Data '

Objective:

To determine the relative bioavailability of 10 mg ketorolac tromethamine tablets after
administration of single doses to healthy male subjects under both fasted and fed conditions.

Fasting Study

Study Design:

The clinical study (#P97-308) was conducted at ™ -—
under the supervision of

Thirty-two male volunteers between the ages of 18-45 years and within 10% of ideal body
weight for his height and frame were enrolled in the study.

~ All selected volunteers were in good health as determined by a medical history, physical
examination and clinical laboratory tests [hematology, serum chemistry and urinalysis].

Those with any of the following conditions were excluded:
History or presence of:

- clinically significant cardiovascular, respiratory, renal, gastrointestinal, immunologic,
hematologic, endocrine or neurologic disorders; or psychiatric disease

- alcohol or drug abuse

- positive hepatitis B surface antigen screen or a reactive HIV antibody screen
- allergic response to ketorolac tromethamine or related drugs

- use of tobacco products |

Rx and OTC medications were not allowed within 14 and 7 days, respectively, of the first drug



administration. There was to be no alcohol or caffeine consumption at least 48 hours prior to
drug administration.

The study was designed as a randomized, two-way crossover study with a 7 day washout period
between dosings. Teeatments consisted of a single 20 mg (2 x 10 mg) dose of the following:

A. Ketorolac tromethamine
10 mg tablet, batch #96-006T
Sidmak Laboratories, Inc.
Mnfg. date: May, 1996

B. Toradol®
10 mg tablet, batch #B2484
Roche Laboratories [mnfg’d by Syntex Puerto Rico for Roche Laboratories]

expiry date: May, 1999

Thirty-two subjects were dosed according to the following regimen:

Period I Period II —
11/01/97 : 11/08/97 T
sequence | A B
sequence II B A

sequence I - subj. # 2, 4, 8, 10, 11, 16, 17, 20, 22, 23, 25, 26, 27, 28, 30, 31
sequence II - subj. #1, 3, 5,6,7,9, 12, 13, 14, 15, 18, 19, 21, 24, 29, 32

All subjects completed the study.

After an overnight fast, subjects were given a 20 mg dose (2 x 10 mg) of ketorolac tromethamine
with 240 ml of water. Fasting continued for 4 hours post-dose. Blood samples (10 ml) were

s e e e

N | samplmg dev1at10ns are noted on page 20
of the chmcal report Most dev1at10ns were w1thm a couple of minutes of the scheduled
sarnphng time and are deemed 1n51gmﬁcant S -

PR B R e -
e e e T T 50 S0 s 5 87 Sy . et S S

Twelve subjects reported experiencing a total of 16 adverse events, only one of which
(abdominal pain, subj. #31, ref.) was judged to have been probably related to the study
medication. None were considered serious. The adverse events summary is attached.

There were a number of deviations from protocol reported, centering around self-medication with
OTC products. The clinical investigators judged that the self-medications should not
compromise the outcome or validity of the study.
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Data Analysis:

Plasma data was analyzed by an analysis of variance procedure (SAS, version 6.12) to determine
statistically significant (p<0.05) differences between treatments, sequence of dosing, subjects
within sequence andsperiods for the pharmacokinetic parameters. All thirty-two subjects
completed the crossover; thirty-two datasets were analyzed.

Results:

No statistically significant differences were found in any of the pharmacokinetic indices, neither
on the original nor on the In-transformed scale. No sequence effects were observed either. There
was a <2.8% difference between the test and reference formulations for plasma levels of
ketorolac in AUC,,,AUC,sand C_,,. The 90% shortest confidence intervals for ketorolac, using
least squares means, are presented below:

90% CI

AUC,, (n=32) [93.6; 101.8]

original scale AUC, (n=32) [94.2; 102.9] —
Crax (0=32) [89.5; 106.8] -
AUC,, (n=32) [94.5; 102.9]

In-transformed AUC, s (n=32) [95.3; 103.9]

scale Chax (n=32) [88.5; 106.7]
Fed Study
Study Design:

The clinical and analytical facilities for this study were the same as that employed in the fasting
study. The inclusion and exclusion criteria for subject selection were also the same.

The study (#P97-309) was a randomized, three treatment, three period, six sequence crossover.
Treatments consisted of the same two batches of test and reference products (used in the fasting
study). A seven day washout period separated the dosings. ’

Eighteen subjects were dosed according to the following regimen:

09/28/97 10/05/97 10/12/97

sequence | A
sequence II A
sequence III B
sequence IV B

Or» Ow
>Owo



sequence V C A B
B

sequence VI C A
sequence [ - subj #9, 10, 16 sequence II - subj #3, 4, 14
sequence IIL- subj #1, 17, 18 sequence IV - subj #2, 13, 15°
sequence V - subj #5, 6, 11 sequence VI - subj #7, 8, 12

Treatment A: 2 x 10 mg ketorolac tromethamine tablet (Sidmak) following an overnight fast
Treatment B: 2 x 10 mg ketorolac tromethamine tablet (Sidmak) following a standard breakfast’
Treatment C: 2 x 10 mg Toradol® tablet (Roche) following a standard breakfast”

*standard breakfast: 1 buttered English muffin
1 fried egg
1 slice of American cheese
1 slice of Canadian bacon
1 serving of hash brown potatoes
6 fl oz of orange juice
8 fl oz of whole milk

Of the 18 subjects enrolled in the study, one (subject #15) withdrew from the study before the
second period dosing for personal reasons. Seventeen subjects completed all phases of the study.

After an overnight fast, subjects on treatment A were dosed. Those on treatment B or C were
served a standard breakfast 30 minutes before dosing. Fasting continued for 4 hours post dose.
Blood was drawn in vacutainers (containing EDTA) at 15, 30, 45, 60, 70, 80, 90, 100 and 110
minutes; and at 2, 3, 4, 6, 8, 10, 12, 16, 24 and 36 hours.

Deviations from the blood sampling schedule are noted on page 19 of the clinical report. They
are deemed insignificant.

There were a total of 19 adverse events reported in 6 of 18 subjects, only several of which were
possibly were judged possibly related to the study drug. None were considered serious.

Analytical:
The analytical method and validation was the same as that used in the fasting study.

The standard curve summary for this fed study showed a coefficient of determination (r) of
>0.98504. The coefficient of variation for the standards ranged from 2.9% (at 10,000 ng/ml;
n=18) to 11.2% (at 20 ng/ml; n=18). There were two rejected standard curve value in all the

runs.

The precision of the assay was monitored by the quality control samples that were run in
triplicate with each group of samples. This data was not summarized.



All stability and recovery data are the same as reported in the fasting study review.

Zero hour samples showed no quantifiable interference at the retention time of the drug peak.

Data Analysis and Results:

Means, standard deviations and CV%s were calculated for AUC,,, AUC;,s, Cpaer tmawo Kel, t,, and
concentrations at each sampling time point (see attached tables). Areas under the curve showed
7% difference for T/R (fed) and a 5% difference in C,,, ratios. There was no food effect
observed for T(fed)/T(fasted) in AUCs, but there was a decrease (40%) in C,,,, and a one hour
delay in T,,,. These effects of food (after high fat meal) were also noted in the labeling for
Toradol®.

In-vitro Dissolution:

The sponsor has conducted dissolution testing with test/reference bio-lots used in this study,
using the current USP dissolution method. The resultant summaries are attached.

Content Uniformity: —

The assay for content uniformity for 10 dosage units of the Sidmak product was 98.5% of label
claim; range = 96.0% - 101.1% (1.6% CV); for Toradol, the C.U. was 99.1% of label claim -
range = 97.7 - 100.8 (0.88% CV).

Batch Size:

The batch size for the bio-batch of Sidmak’s 10 mg ketorolac tromethamine was —— dosage
units.

Comment:
Fasted and fed studies:

1.  Global means (at each concentration), percent CV, etc. were not calculated for quality
control sample data. The sponsor should tabulate and submit such data.

2. The sponsor should provide regression statistics for each subject in the calculation of
AUC, . The time points used in the regression should also be supplied.

3. No raw data was provided in the study reports except for those contained in the submitted
chromatograms. The laboratory should submit all raw data (peak height data for drug and
IS, retention times, etc) for the analytical runs including those for the clinical samples,
quality control samples, calibration standards and reassayed samples. The raw data
should be organized with respect to the samples in each run.



4. The sponsor is requested to provide a table of mean drug levels with respect to treatment
and sampling time. The percent CV at each sampling time should be included.

5. The sponsor should explain the meaning/relevance of the data on pages 115-6 (fasted)
and pages 82+3 (fed) of the statistical section.

6. The sponsor should identify the internal standard used in the assays.

7. The information on the data diskettes included with the application do not reflect the
same values that are contained in the accompanying printouts [there are also missing
(###) values). The sponsor should resubmit the information in the data diskettes.
Discrete data should be space delimited. All information in the diskettes should be
arranged sequentially in a flat ascii text format.

Fed study only:

8. It is noted that subjects #3 (per I, trt A), #2 (per III, trt A), #7 (per III, trt A), #12 (per III,
trt A) and #13 (per II1, trt A) reached C,,, at the first sampling time interval. The sponsor
should delete those C,,, values and recompute the affected C,,,, averages and statistics. -

-

9. The summary of statistical analysis [Table 4, Test (fed) vs Ref (fed)] contain PK values -
which do not correspond to the values generated by the SAS output for LS mean values.
The sponsor should explain this discrepancy.

The sponsor is requested to revise and resubmit Table 4 to include data in the fasted leg
of the study. :

Recommendation:

1. The bioequivalence studies conducted by for Sidmak Laboratories,
Inc. on ketorolac tromethamine 10 mg tablet is incomplete per comments #1-9.

Comments #1-9 should be forwarded to the sponsor.

c +/9/28

J. L&“
Division of Bioequivalence
Review Branch II

RD INITIALED SNERURKAR /‘fé l a4 [ 13]9g
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Concur: I l _ Date: 4, / 2 7// 9(

I’

Dale Conner, Pharm. D.
Director, Division of Bioequivalence

JLee/j1/04-09-98

cc: NDA #75-284 (original, duplicate), HFD-630, HFD-655 (Lee, Patnaik), Drug File,
Division File
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USP XXIII. Apparatus _II __ Basket

Paddle _x _rpm _50

Medium:___water Volume:___ 600 ml

Number of Tabs/Caps Tested:_12

Reference Drug:_Toradol® 10 mg tablet

Assay Methodology:
Results
Time Test Product Reference Product
(min)
Lot #_96-0061 Lot #_B2484
Mean % Range (CV) Mean % Range (CV)
Dissolved Dissolved
s 89 e (6.6) _88 ~— (17;
30 94 — 5.0 _97 a— (6.(5)
45 L__ D — (40 _99 L — (4.3)
- () ()
S () ()
- () ()
Lot#_____ Lot #
S | () ()
I () ()
- () ()
- () ()
N () ()
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| Sidmak Laboratories, Inc, CLINICAL SUMMARY: 12-19-97
P Carlson/Dahl

Sixteen adverse events were reported in twelve of thirty-two subjects dosed over the course of
the study. The adverse events are summarized in the following table (detailed information in

Attachment 6): (’1{: el )
- Qa

Event Subject Event Relauonship Study
No. No. [nit. _ to Studv Drug Drug
01 31 MLB Abdomuinal Pain (Stomach ache) 1 B
02 12 MDF  Bump on Arm (Left Arm Antecubital 4 ' B
Space)
03 04 YGT Coughing (Cough) 4 -
04 10 KIT Dizziness (Dizziness) 4 A
05 16 JRJ Headache 4 A
06 18 DJH Headache 4 B
07 22 MGH Headache 3 A
08 24 SMO Headache 4 B
09 24 SMO Headache 4 B
10 10 KIT Nausea 4 A
11 23 MAC Pharyngitis (Scratchy Throat) 4 A
12 20 AJM  Pharvngitis (Sore Throat) 4 A E
13 28 MZO Purpura (Hematoma Right Arm 4 B -
Antecubital Space)
14 17 BSD Rhinitis (Stuffv Nose) 4 A
13 28 MZO Rigors (Shivers) 3 B
16 18 DJH Sore Arm (Right Arm Antecubital 4 B
Space)
Legend: Relationship to Study Drug: 1 = Probable: 2 = Possible: 3 = Remote: 4 = Unrelated
Study Drug: A = Ketorolac Tromethamine Tablets [Sidmak Laboratories, Inc.]
B = Toradol® Tablets (Syntex Puerto Rico. Inc., Mfd. for Roche Laborataries. Inc.]
Claritication: The general description in parenthesis 1s at the request of the ~——""""t0 avoid the occasional

misieading terminology of WHO.

Of the sixteen reported adverse events, one was probably related to study drug. In the opinion of
the investigators, the other fifteen adverse events were unrelated to study drug. None of the
adverse events were considered serious or resulted in terminating any subject from study
participation.

Overall, the clinical laboratory measurements (see Clinical Laboratory Evaluations in Attachment
7) were generally unremarkable over the course of the study. All screening clinical laboratory
samples and requested repeat samples were collected and the results interpreted prior to Period I
dose administration.

CLINICAL - Page 22
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Sidmak . iries, Inc. CLINICAL SUMMARY: 12-19-97
M
A Carlson/Dahl
The follo bjects reported concurrent problems and medication usage over the course of the
study [T% iems are cross-referenced as adverse events on page 21.]:
Event st Subject Problem Medication Average  Study
No. Init. Daily Day(s)
_ Dose
01 RIK Threw Back Out  Ibuprofen (200 mg) 6 tabs 13
02 RJK Threw Back Out Ibuprofen (200 mg) 2 tabs 14
03 IMZ Runny Nose, Complete Allergy 2 tabs 11
Headache, Sore  Relief (Diphenydramine
Throat Hvdrochloride 25 mg)
In the opini  fthe clinicai investigators, the reported medications should not compromise the
outcome or dity of the study, and continued participation was allowed.

Nineteen adve: - events were reported in six of eighteen subjects dosed over the course of the

study. The adv- rse events are summarized in the following table (detailed information in

Attachment 6):
(§4) :
Event Subject Event Relationship Study
No. No. Init. to Studv Drug Drug
01 15 SMC  Asthema (Weak) 4 B
02 02 RJK Back Pain (Threw Back Out) 4 C
03 15 SMC  Depersonalization (Feels Funny) 4 B
04 08 IMZ Diarrhea 2 B
03 15 SMC Dizziness (Dizzy) 4 B
06 07 JMF Headache 2 A
07 08 IMZ Headache 4 B
08 15 SMC  Headache 4 B
09 15 SMC  Nausea (Queasy Stomach) 4 B
10 15 SMC . Pallor (Pale) 4 B
11 15 SMC Parestheisa (Ice Cold Arms) 4 B
12 15 SMC Paresthesia (Ice Cold Hands) 4 B
13 08 JMZ  Pharyngitis (Sore Throat) 4 B
14 12 DKT  Pharyngitis (Sore Throat) 4 B
15 10 DAN  Rash (Rash Right Arm) 2 B
16 08 IMZ Rhinitis (Runny Nose) 4 B
17 12 DKT  Rhinitis (Runny Nose) 4 B
18 07 JMF Sprained Right Ankle 4 B
19 15 SMC Tremor (Shakv) 4 B

Legend: Relationship to Study Drug:

Study Drug:

Claritication:

1 = Probable; 2 = Possible; 3 = Remote; 4 = Unrelated

A (fasting ) = Ketorolac Tromethamine Tablets [Sidmak Laboratories, Inc. ]
= Ketorolac Tromethamine Tablets [Sidmak Laboratories, Inc.]
= Toradol® Tablets [Syntex Puerto Rico, Inc., Mfd. for Roche Laboratories, Inc.]

B (fed)
C (fed)
The general description in parenthesis is at the request of the

misleading terminology of WHO. -

CLINICAL - Page 21

to avoid the occasional
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BIOEQUIVALENCY DEFICIENCIES TO BE PROVIDED TO THE APPLICANT
ANDA:75-284 APPLICANT: Sidmak Laboratories, Inc.
DRUG PRODUCT: Ketorolac tromethamine 10 mg tablet

The Division of Bioequivalence has completed its review of your
submission(s) acknowledged on the cover sheet. The following
deficiencies have been identified.

Fasted and fed studies:

1. Global means (at each concentration), percent CV, etc. were not calculated for quality
control sample data. Please tabulate and submit such data.

2. Please provide regression statistics for each subject in the calculation of AUC,,.. The
time points used in the regression should also be supplied.

3. No raw data was provided in the study reports except for those contained in the submitted....
chromatograms. Submit all raw data (peak height data for drug and IS, retention times, -
etc) for the analytical runs including those for the clinical samples, quality control ;
samples, calibration standards and reassayed samples. The raw data should be organized
with respect to the samples in each run. '

4. Please provide a table of mean drug levels with respect to treatment and sampling time.
The percent CV at each sampling time should be included.

5. Explain the meaning/relevance of the data on pages 115-6 (fasted) and pages 82-3 (fed)
of the statistical section.

6. Identify the internal standard used in the assays.

7. The information on the data diskettes included with the application do not reflect the
same values that are contained in the accompanying printouts [there are also missing
(###) values). Please resubmit the information in the data diskettes. Discrete data should
be space delimited. All information in the diskettes should be arranged sequentially in a
flat ascii text format.

kY only:

8. It is noted that subjects #3 (per I, trt A), #2 (per III, trt A), #7 (per 111, trt A), #12 (per III,
trt A) and #13 (per III, trt A) reached C,,,, at the first sampling time interval. Please
delete those C,,, values and recompute the affected C,,, averages and statistics.

9. The summary of statistical analysis [Table 4, Test (fed) vs Ref (fed)] contain PK values



which do not correspond to the values generated by the SAS output for LS mean values.
Please explain this discrepancy.

Please revise and resubmit Table 4 to include data in the fasted leg of the study.

-

Sincerely yours,

— - N Pl

Dale P. Conner, Pharm.D.
Director Division of Bioequivalence

Office of Generic Drugs
Center for Drug Evaluation and Research

EPPEARS THIS WAY
0N ORIGINAL



CC: ANDA 75-284
ANDA DUPLICATE
DIVISION FILE
BIO DRUG FILE

FIELD COPY

Endorsements: 7 ‘
wrD-655/ . ree [ S/ - #/4/98 4\[3\0165
HFD-655/ SG Nerurkar /€

w
HFD-617/ Chamberlj /

HFD-650/ Conner 13/4,«/27/98’

Printed in draft on \ \
Printed in final on \ \
x:\new\firmsnz\Sidmak\ltrs&rev\75284SD.D97

BIOEQUIVALENCY - DEFICIENCIES

1. FASTING STUDY (STF) Strengths: _10 mg

Clinical: Outcome: IC
Analytical: —

2. FOOD STUDY (STP) Strengths: 10 mg
Clinical: —_— Outcome: IC
Analytical: = “——————————,
4 DISSQLUTION DATA (D XTI} Strength \O ﬁ - (: l
Outcome: C / < /

OUTCOME DECISIONS:
UN - Unacceptable (fatal flaw) IC - Incomplete

WINBIO COMMENTS :
Biostudies (fasted & fed) are incomplete due to analytical and

statistical deficiencies.



CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER:
75-284

ADMINISTRATIVE DOCUMENTS




APPROVAL SUMMARY

ANDA: 75-284

DRUG PRODUCT: Keﬁprolac Tromethamine Tablets USP, 10 mg
FIRM: Sidmak Laboratories, Inc. -

DOSAGE FORM: Oral Tablet

STRENGTH: 10 mg

cGMP STATEMENT/EIR UPDATE STATUS: EER.acceptable on 06/02/98

BIO STUDY: Acceptable (the bioequivalence reivew was signed off on 10/27/98). The
recommended dissolution specifications and conditions are as follows:

The dissolution testing should be conducted in 600 mL of water, using apparatus II
(paddles) at 50 rpm. The test product should meet the following specifications:

Not less than — of the labeled amount of the drug in the dosage form is
dissolved in 45 minutes.

This is the USP 23 monograph specification.
Method VALIDATION: Not required (the drug product is listed in USP).

STABILITY: Sidmak submitted three months accelerated (40°C/75% RH) stability data of
the executed ANDA batch packaged in 100s, 500s and 1000s in the proposed
container/closure system. Sidmak has completed the full term room temperature
_stability study. All reported data are within specifications as listed. A 24 month
expiration date is propcsed.

Sidmak’s proposed stability tests and specifications are as follows:
1. Dissolution (USP): 600 ml water, apparatus 2, 50 rpm for 45 minutes, NLT

— (Q) of the labeled amount of ketorolac tromethamine is dissolved in
45 minutes :

2. Assay (USP): 90.0-110.0% of the labeled amount
3. Related Compounds
' o NMT —
b - ____,__.———-'-———"——"‘—«-"—'rNMT — {.-

Total Impurities: NMT ~— 7
4, Description : White, round, biconvex, film coated tablets, imprinted "SL"

on one side and "608" on the other side in black ink.
5. —  NMT '~ —

LABELING: Labeling approval summary was signed off on 09/22/98.
STERILIZATION VALIDATION: (IF APPLICABLE): N/A

SIZE OF BIO Batch: '~ Tablets (Lot #96-006T). The source of the bulk drug

substance was ~— (Holder of DMF # w—— W . DMF # ——

was last reviewed on 05/14/99, and was found adequate.
SIZE OF STABILITY BATCHES: same as bio batch.

PROPOSED PRODUCTION BATCHES: -—— and < tablets

Review Chemist: -" - !&E- . DATE : 06'0' ,ﬁﬁ

Shing H.ALtu, Ph.D.

(Vs l 4
. ”
Team Leader: S IQ' DATE: é“714 ( 2
Vilaya} Wayeed, Ph.D.

CC: ANDA 75-284
Division File
V:\Firmsnz\sidmak\ltrs&rev\75284app.sum



RECORD OF TELEPHONE CONVERSATION

The Agency called Ms. Deborah Parkay
to inform her that the policy had
changed for ——— The
Sponsor was requested to send a
commitment to perform routine 0
testing on all batches.
The Sponsor was also asked to commit
to using the recommended mean
specification of ™ with an RSD
of not more than ~—~ The sample size
must be 1-3 times the unit dose.

Post-approval, the Sponsor can
discuss their process with the field
and may request some relief from this
commitment.

FDA participants:
Vilayat Sayeed-Chemistry Team Leader
Bonnie McNeal-Project Manager

Filename:
V:\FIRMSNZ\SIDMAK\TELECONS\75284.002.
doc

DATE

May 14, 1999

APPLICATION NUMBER
75-284

IND NUMBER

TELECON

INITIATED BY
_ APPLICANT/

X FDA

PRODUCT NAME
Ketorolac
Tromethamine

Tablets USP, 10mg

FIRM NAME
Sidmark
Laboratories,
Inc.

NAME AND TITLE OF
PERSON WITH WHOM
CONVERSATION WAS HELD
Deberah Pakay

TELEPHONE NUMBER
(973) 599-4353

SIGNATURE

Bonnie McNeal




201 515 Sibl
299 12:39PM SIDMAK REGULATORY AFFAIRS NO. 390 P.1/2

@Mmala

17 WEST STREET @ P.O. BOX 371 @ EAST HANOVER, NJ 07836 @ TELEPHONE: (973) 386-5566 @ (500) 922-0547

Fax Cover Sheet

DATE: May 28, 1999

TO: Ms. Bonnie McNeil, Office of Generic Drugs
FAX: 301-594-0180 ~ I%I
FROM: Debbie Pakay, Manager, Regulatory Affairs *
PHONE: (973) 599-4353 FAX: (973) 598-5721

RE: Telephone Amendment for ANDA No. 75-284
Ketorolac Tromethamine Tablets USP, 10 mg

Number of pages including cover sheet: 2 - -

MESSAGE:

As per my conversation with you today, | am faxing you a copy of the
commitment we are submitting today for the above mentioned ANDA.

Two hard copies of this commitment (telephone amendment) are being sent to
the Document Control Room via Federal Express Overnight. You should receive
them on Tuesday, 6/1/99.



REVIEW OF PROFESSIONAL LABELING
DIVISION OF LABELING AND PROGRAM SUPPORT
LABELING REVIEW BRANCH

ANDA Number: 75-284 Date of Submission: December 23, 1997
Applicant's Name: Sidmak Laboratories, Inc.

Established Name: Ketorolac Tromethamine Tablets UsP, 10 mg
Labeling Deficiencies:

1. GENERAL COMMENTS

a. Please note that your drug product is now the subject
of a USP monograph titled “Ketorolac Tromethamine
Tablets”. We encourage you to include “USP” in the
established name of your drug product. We refer you to-.
USP 23, supplement #1 for further guidance. , -
b. Revise to replace the ' - ——a
statement with “R only” on your labels and labeling.
See Section 126 of the FDA Modernization Act of 1997.

2. CONTAINER - 100's, 500's, & 1000's
a. See GENERAL COMMENTS.
b. Revise the storage requirement to read as follows:

Store at controlled room temperature 15° - 30°C (59° -
86°F), protected from light and excessive humidity.

c. ... ketorolac tromethamine injection. ([rather than
[ N

3. INSERT
a. GENERAL

i. See GENERAL COMMENTS.

ii. Replace ' : with
“ketorolac tromethamine tablet” throughout the
text.

iii. Replace ‘' _ -with



“ketorolac tromethamine injection” throughout the
text.

iv. Some of the information associated with ketorolac
tromethamine injection should be included in the
"package insert labeling)considering that the oral
~regimen is employed as a continuation therapy for
the parenteral administration of ketorolac
tromethamine.

v. In order to assist you in making these changes, we
have enclosed the latest approved insert labeling
from Mylan Pharmaceuticals Inc. (approved May 16,
1997) for guidance. In addition, we have the
following comments:

b. BOXED WARNING

The innovator utilizes bullets (®) preceding each
WARNINGS statement. We encourage you to utilize a
similar feature to draw attention to these important —
statements and render better readability to your label._

c. DESCRIPTION

i. We encourage the inclusion of the molecular
weight.

ii. Last sentence - Revise to read as follows:

In addition, each tablet contains the following
inactive ingredients: carnauba wax, ...

d. HOW SUPPLIED - Revise to read as follows:

i. ...,round, biconvex, unscored, film coated
tablets, imprinted in black ink “SL” on one side
and “608" on the other side in bottles ...

ii. Refer to comment (b) under CONTAINER.

Please revise your container labels and package insert
labeling, as instructed above, and submit final printed
container labels and insert labeling in draft, or in final
print if you prefer.




Please note that we reserve the right to request further
changes in your labels and/or labeling based upon changes in
the approved labeling of the listed drug or upon further
review of the application prior to approval.

To facilitate review of your next submission, and in
accordance with 21 CFR 314.94(a) (8) (iv), please provide a
side-by-side comparison of your proposed labeling with the
last submitted labeling with all differences annotated and

explained.
) e
/S/ /
y Phillips
ector

vision of Labeling and Program Support
Office of Generic Drugs
Center for Drug Evaluation and Research

Enclosure: A copy of the last approved package insert labeling
from Mylan Pharmaceutical Inc.

ARPEARS THIS WAY
P ORIGINAL




CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER:
75-284

CORRESPONDENCE




ANDA 76-346

APPEARS THIS WAY
ON ORIGINAL MAY 15 2002

PLIVA USA Inc.

U.S. Agent for: PLIVA Pharmaceutical Industry, Inc.
Attention: Damir Nevjestic

150 East 58" Street

16" Floor

New York, N.Y. 10155

Dear Sir:
We acknowledge the receipt of your abbreviated new drug
application submitted pursuant to Section 505(j) of the

Federal Food, Drug and Cosmetic Act.

Reference is made to our "Refuse to Receive" letter dated March
11, 2002 and your amendment dated March 26, 2002.

NAME OF DRUG: Torsemide Tablets, 5 mg, 10 mg and 20 mg

DATE OF APPLICATION: December 31, 2001

DATE (RECEIVED) ACCEPTABLE FOR FILING: March 27, 2002

You have filed a Paragraph IV patent certification, in accordance
with 21 CFR 314.94(a) (12) (1) (A) (4) and Section

505 (3) (2) (A) (vii) (IV) of the Act. Please be aware that you need
to comply with the notice reqguirements, as outlined below. In
order to facilitate review of this application, we suggest that
you follow the outlined procedures below:

CONTENTS OF THE NOTICE

You must cite section 505(j) (2) (B) (ii) of the Act in the notice

and should include, but not be limited to, the information as
described in 21 CFR 314.95(c).

SENDING THE NOTICE

In accordance with 21 CFR 314.95(a) :

° Send notice by U.S. registered or certified mail with
return receipt requested to each of the following:

1) Each owner of the patent or the representative
designated by the owner to receive the notice;



P

e

2) The holder of the approved application under
section 505 (b) of the Act for the listed drug
claimed by the patent and for which the applicant
is seeking approval.

3) An applicant may rely on another form of
documentation only if FDA has agreed to such
documentation in advance.

DOCUMENTATION OF NOTIFICATION/RECEIPT OF NOTICE

You must submit an amendment to this application with the
following:

L In accordance with 21 CFR 314.95(b), provide a
statement certifying that the notice has been provided
to each person identified under 314.95(a) and that
notice met the content requirements under 314.95(c) .

L In accordance with 21 CFR 314.95(e), provide
documentation of receipt of notice by providing a copy
of the return receipt or a letter acknowledging receipt
by each person provided the notice.

] A designation on the exterior of the envelope and above
the body of the cover letter should clearly state
"PATENT AMENDMENT". This améndment should be submitted
to your application as soon as documentation of receipt
by the patent owner and patent holder is received.

DOCUMENTATION OF LITIGATION/SETTLEMENT OUTCOME

You are requested to submit an amendment to this application that
is plainly marked on the cover sheet “PATENT AMENDMENT” with the

following:

L] If litigation occurs within the 45-day period as
provided for in section 505 (9) (4) (B) (1ii) of the Act,
we ask that you provide a copy of the pertinent
notification.

° Although 21 CFR 314.95(f) states that the FDA will
presume the notice to be complete and sufficient, we
ask that if you are not sued within the 45-day period,
that you provide a letter immediately after the 45 day
period elapses, stating that no legal action was taken
by each person provided notice.



L You must submit a copy of a court order or judgement or
a settlement agreement between the parties, whichever
is applicable, or a licensing agreement between you and
the patent holder, or any other relevant information.
We ask that this information be submitted promptly to
the application.

If you have further questions you may contact Gregg Davis, Chief,
Regulatory Support Branch, at (301) 827-5862.

We will correspond with you further after we have had the
opportunity to review the application.

Please identify any communications concerning this application
with the ANDA number shown above.

Should you have questions concerning this application, contact:

Tim Ames
Project Manager
(301) 827-5848

, Sincglrely yours
APPEARS THIS WAY 4 /S/K\

ON ORIGINAL

v v
Wm PeéerJRickman
Acting Director
Division of Labeling and Program Support
Office of Generic Drugs
Center for Drug Evaluation and Research

cc: ANDA 76-346

DUP/Jacket

Division File ,

Field Copy

HFD-610/R.West AP%Efigi]:;ILS&YAY

HFD-610/P.Rickman SIS

HFD-92

HFD-615/M.Bennett

HFD-600/ 7:\ g

" A"’ﬂtz
Endorsement : HFD-615/GDavis, Chief, PSR 'S>/ [5/%\( date = |

HFD-615/SMiddleton, CSO 70, date C[§lc 2
Word File =/

V:/FIRMSNZ/PLIVA/LTRS&REV/76346.ACK
FT/ StM 5/15/02

ANDA Acknowledgment Letter!
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LABORATORIES, INC.

17 WEST STREET @ P.O. BOX 371 @ EAST HANOVER, NJ 07936 @ TELEPHONE: (973) 386-5566 @ (800) 922-0547

4 SRS R

r/ 3
May 28, 1999 ,f'}';k\.

Office of Generic Drugs, CDER, FDA
Document Control Room, Metro Park North II
7500 Standish Place, Room 150

Rockville, MD 20855-2773

Re:  Ketorolac Tromethamine Tablets USP, 10 mg, ANDA #75-284
Telephone Amendment to a Pending Application

Dear Sir/Madam:

Reference is made to the telephone conversation between the Office of Generic Drugs
(Ms. Bonnie McNeil and Dr. Sayeed Vilayat) and Sidmak Laboratories, Inc. (Ms. Debbie
Pakay) on May 14, 1999. During this conversation, Dr. Vilayat requested that Sidmak
incorporate — testing for routine production.

Sidmak I.aboratones, Inc. commits to perform ~“——————— testing on all
commercial production batches of this product. The specification of |
(for the mean) with an RSD of NMT — will be instituted. The unit dose sample will
be one to three times the unit dose size.

Should you have any questions or require any additional information, please do not
hesitate to contact either Mr. Roger Schwede at (973) 599-4352 or myself at (973) 599-
4353.

Sincerely,

Deborah L. Pakay
Manager, Regulatory Affairs

F:\worddata\andas\75284-6
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7 WEST STREET @ P.O.- BOX 371 @ EAST HANOVER, NJ 07936 @ TELEPHONE: (é73) 386-5566 @ (800) 922-0547

March 15, 1999

Office of Generic Drugs, CDER, FDA P
Document Control Room, Metro Park North II i e N@Mtﬂ\ﬂ
7500 Standish Place, Room 150 //’

e I

Rockville, MD 20855-2773

Re:  Ketorolac Tromethamine Tablets USP, 10 mg, ANDA #75-284
Amendment to a Pending Application

Dear Sir/Madam:

Reference is made to the minor amendment letter (copy attached) faxed to Sidmak
Laboratories, Inc. on February 2, 1999. This letter commented that — ————x
—— the holder of DMF #—— | has been notified of deficiencies in their drug master
file.

We have received a copy of the letter from . to the agency dated
March 5, 1999 (copy attached), which states that they have submitted the information
requested. In turn, we are submitting our response to this minor amendment.

Thank you for your time and attention with this matter. Should you have any questions
or require any additional information, please do not hesitate to contact either Mr. Roger
Schwede at (973) 599-4352 or myself at (973) 599-4353.

Sincerely,

bk Mféz@t[

Deborah L. Pakay o
Manager, Regulatory Affairs o~ A“"\' ':‘-::D

F:\worddata\andas\75284-5 s"" :\1 '& 0 ',’)




®
LABORATORIES, INC.

17 WEST STREET @ P.O. BOX 371 @ EAST HANOVER, NJ 07936 @ TELEPHONE: (973) 386-5566 @ (800) 922-0547

August 14, 1998 NDA CRIG AMENDHENT
o4 e Py im0 P
N-rC RECEIVED
Office of Generic Drugs, CDER, FDA AR 17 1998
Document Control Room, Metro Park North II o '
7500 Standish Place, Room 150 AR -~a
Rockville, MD 20855-2773 SERCSIU Do

Re: Ketorolac Tromethamine Tablets USP, 10 mg, ANDA #75-284
RESPONSE TO A MAJOR AMENDMENT

Dear Sir/Madam:

Reference is made to the Office of Generic Drugs letter dated 5/27/98, faxed to Sidmak
Laboratories on 5/29/98 (copy attached). This letter provided deficiencies pertaining to
the abbreviated new drug application submitted on 12/23/97.

The following represents Sidmak’s response to the agency’s comments. For your
convenience, the comment is copied as it appeared on the letter and has been italicized.
Sidmak’s response is printed underneath the comment for each item.

A. Deficiencies
1. Please be advised that Drug Master File (DMF) No. — for Ketorolac

Tromethamine was revzewed and was found deficient. The holder of the DMF,
————————— " has been notified of the deficiencies.

We have contacted the U.S. agent for - -
regarding the deficiencies in DMF No. —— It is our understanding that
~———— will submit their response by Sept. 15, 1998.

S SN F s e . ) : y Bt N
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6. Please add cautionary notes in Method FP-608-01 regarding protection of
sample solution and standard solution from light.

A cautionary note is included at the beginning of Method FP-608-03 (for the
finished product) and Method ST-608-02 (for stability) regarding the protection of
solutions from light.

C. Review of Professional Labeling

1. The general comments regarding the use of USP in the title of the product
and implementation of Section 126 of FDAMA have been included in our
labeling.

2. The comments regarding the container (100’s, 500’s and 1000’s) have

been implemented.

3. We have revised our insert labeling using the latest approved insert
labeling from Mylan Pharmaceuticals Inc. (approved May 16, 1997) for
guidance. We have also included your recommendations regarding the
boxed warning, description, how supplied and general comments.

Included with this amendment are twelve (12) copies of final printed container
labels and insert labeling which reflect the revisions mentioned above. To
facilitate review of our submission and in accordance with 21 CFR
314.94(a)(8)(iv), we are providing a side-by-side comparison of our proposed
labeling with the last submitted labeling. Please refer to Attachment 8.

Thank you for your time and attention with this matter. Should you have any questions
or require any additional information, please do not hesitate to contact either Ms.
Debbie Pakay or myself at (973) 515-4059.

Sincerely,

Jairaj U. Mehta
Vice President, Regulatory Affairs

JTUM/dp

F:\worddata\andas\75284-3
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-~

NEW CORRZC"

LRy

January 26, 1998 /\/

Office of Generic Drugs, CDER, FDA
Document Control Room, Metro Park North II
7500 Standish Place, Room 150

Rockville, MD 20855-2773

Re:  Ketorolac Tromethamine Tablets USP, 10 mg, ANDA #75-284
Amendment to an Original Application Submission -

Dear Sir/Madam:

This letter is in response to the telephone conversation between Lieutenant Denise Huie
and myself earlier today. During this conversation, Lieutenant Huie stated that she needed
another copy of the FDA 356h, Debarment Certification and Field Copy Letter with
original signatures.

Attached please find a copy of Sidmak’s FDA 356h, Debarment Certification and Field
Copy Letter with original signatures, for the abbreviated new drug application mentioned
above.

Should you have any questions, please do not hesitate to contact either Mr. J ai Mehta or
myself at (973) 515-4059. Thank you for your time and attention with this matter.

Sincerely,

MM&LKM%@?/

Deborah L. Pakay
Manager, Regulatory Affairs

Y RECEIVED
TN 27 1998

GENERIC DRUGS




ANDA 75-284

Sidmak Laboratories, Inc. . _
Attention: Jairaj U. Mehta
17 West Street, P.O. Box 371 FEB 3 1998

East Hanover, NJ 07936
I"lllllll"lIllll"Il"lllllIlI

Dear Sir:
: . -
We acknowledge the receipt of your abbreviated new drug
application submitted pursuant to Section 505(j) of the
Federal Food, Drug and Cosmetic Act.

Reference is also made to the telephone conversation dated
January 26, 1998 and your correspondence dated January 26,
1998. v

NAME OF DRUG: Ketorolac Tromethamine Tablets USP, 10 mg
DATE OF APPLICATION: December 23, 1997
DATE (RECEIVED) ACCEPTABLE FOR FILING: December 24, 1997

We will correspond with you further after we have had the
opportunity to review the application.

Please identify any communications concerning this application
with the ANDA number shown above.

Should you have questions concerning this application, contact:

James Wilson
Project Manager
(301) 827-5848

Sincerely yours,

PSRN
iy

Jerry Phillips
Director
Division of Labdling and Program Support
Office of Generic Drugs

Center for Drug Evaluation and Research
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December 23, 1997

Office of Generic Drugs, CDER/FDA
Document Control Room, Metro Park North II
7500 Standish Place, Room 150 ’
Rockville, MD 20855-2773

Re: Abbreviated New Drug Application
Ketorolac Tromethamine Tablets USP 10 mg

Dear Director, Office of Generic Drugs:

Sidmak Laboratories, Inc. submits today an original abbreviated new drug
application (“ANDA”) seeking approval to market Ketorolac Tromethamine
Tablets USP 10 mg that are bioequivalent to the reference listed drug, Toradol®
Tablets manufactured by Syntex/Roche Laboratories pursuant to NDA 19645.

This ANDA consists of the following:

Archival Copy (Blue Folders, 9 Volumes)
Technical Review Copy - CMC (Red Folders, 2 Volumes)
Technical Review Copy - Bioequivalence (Orange Folders, 7 Volumes)

Two additional copies of the analytical methods and method validation package
are included in the blue accopress binders. - -

For more detailed information on the organization of this ANDA, please refer
to the Table of Contents. As a preface we are including an executive summary
which briefly explains the development of this ANDA.

Sidmak Laboratories, Inc. certifies that the field copy (maroon folders,
volumes) of this application which has been forwarded to the New Jersey
District Office, is a true copy of the technical section (21 CFR 314.94(a)(9))
contained in the archival and review copies of this abbreviated application.

Please direct any written communications regarding this ANDA to my attention
at the above address. Should you have any questions regarding this submission
please do not hesitate to contact either Ms. Debbie Pakay or myself at (973)
515-4059. Thank you for your prompt handling of this submission. _

Respectfully submitted,

4 RECEIVED

hta .
e&M ent, Regulatory Affairs DEC . 4 1997

/D. Pakay GENERIC DRUGS
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December 23, 1997

Office of Generic Drugs, CDER/FDA :
Document Control Room, Metro Park North IT
7500 Standish Place, Room 150

Rockville, MD 20855-2773

Re: Abbreviated New Drug Application
Ketorolac Tromethamine Tablets USP 10 mg

Dear Sir/Madam:

Enclosed please find Sidmak’s Technical Review Copies (Orange Folders, 7
Volumes) which contain the bioavailability/bioequivalence part (Sections I -
VII) for this abbreviated new drug application.

The bioavailability/bioequivalence studies included in this submission are
entitled:

Relative Bioavailability Study of Ketorolac Tromethamine 10 mg Tablets Under
Fasting Conditions [A randomized, single-dose, two-way crossover design
involving 32 healthy male subjects under fasting conditions] 3 '
PRACS P97-308, 4 Volumes i :

A Limited Food Effects Study of Ketorolac Tromethamine 10 mg Tablets

[A randomized, single-dose, three-way crossover design involving 18 healthy
male subjects under non-fasting conditions (test and reference) and fasting
conditions (test product)] ~

PRACS P97-309, 3 Volumes

In this Technical Review Copy, we are also including a diskette for each study
which contains the concentration and parameter data for that study. The
information is found in the files labeled “conc.prn” and “pkparam.pm”. A
hard copy of this data is also attached.

Thank you for your time and attention to this application.
Sincerely,
A
Jairaj U. Mehta
Vice President, Regulatory Affairs
/D. Pakay





