ENTER FOR DR ALUATION A EARCH

Approval Package for:
Application 74404
T A 1 hl i 1
50mg/25mg and 100mg/25mg
eneri me Atenol rthalidone T 25m
and 100mg/25mg

Sponsor Martec Pharmaceuticals,Inc. =~




CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION 74404

CONTENTS
Included Pending Not Not
Completion Prepared Required
Approval Letter X
Tenative Approval Letter
Approvable Letter
Final Printed Labeling X
Medical Review(s)
Chemistry Review(s) X
EA/FONSI

Pharmacology Review(s)
Statistical Review(s)
Microbiology Review(s)
Clinical Pharmacology
Biopharmaceutics Review(s)
Bioequivalence Review(s)
Administrative Document(s)
Correspondence

sltalle




TER F TI RESEAR

ion mber

APPROVAL LETTER




ANDA 74-404
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Martec Pharmaceuticals, Inc.
Attention: Paul T. Sudhakar
1800 N. Topping Ave.

P.0O. Box 33510

Kansas City, MO 64120-3510

Dear Sir:

This is in reference to your abbreviated new drug application
dated September 3, 1993, submitted pursuant to Section 505(j) of
the Federal Food, Drug, and Cosmetic Act, for Atenolol and
Chlorthalidone Tablets, 50 mg/25 mg and 100 mg/25 mg.

Reference is also made to your amendments dated April 3,
September 14, November 1, and November 9, 1995; and March 24,
1997; and March 19, and April 6, 1998.

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 Atenolol and Chlorthalidone Tablets,

50 mg/25 mg and 100 mg/25 mg, to be biocequivalent and, therefore,
therapeutically equivalent to the listed drug (Tenoretic®
Tablets, 50 mg/25 mg and 100 mg/25 mg, respectively, of Zeneca
Pharmaceuticals). 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
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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,

Douglads L. Spot
Director

S/ %
Office of Generic Drugs

Center for Drug Evaluation and Research
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PRECAUTIONS

Genaral: Alenolol and chlorthalidons tablets may aggravate peripheral
arterial circulatory disorders.

Elecirolyte and Fiuld Balancs Status: Periodic determination of ssrym
slectrolyles to detact possible ol i should be

of atenolol was inthe

fothal

genetics test{Chiness hamster) or Ames test (S. typhimurium)
Fertility of male or fsmale rals (ovaluatad at dose levels as high as 200
mg/kg/day or 100 times the maximum recommended human dose ") was

by atenolol admini

At appropriale intervats.

Patients should bs observed for clinical signs of Huid or elecirolyts
imb, [ ia, by ic afkalosis, and hypokalemia.
Serum snd unne inations are ly i when
Ihe patient s vomiting excessivaly or receiving parenteral fiyids. Warning
signs or of fuid and b i includs dryness of
the mouth, thirst, lethargy, d: ., Testh muscle
Ppaing or cramps, muscular fatigue. hypotension, oliguria, tachycardia, and
astrointastinal disturbances such as nausea and vomiting.

M of levels is pri ially in ekdlerly
patients, those recerving digitabis preparations lor cardiac failure, patients
whose dietary intake of potassium is abnormaily low. or those suffering
from gastrointestinal complaints.

Hy may develop, wlly with brisk diuresis, when savers
cirrhosis is prasent, or during concomitant use of carticosteroids or ACTH.

Infarterance with adequats oral slectrolyle intake will aiso coniribute to
hypokalemia. Hypokalemu can sensitize of oxaggerate the responss of 1he
heant 1o the toxic effects of digitalis (8.9, increased vaniricular Irritabikity).
Hypokalemia may be avoided or treated by use of potassium supplements

0 loods with a high polassium content.
Any chloride daficit during thiazide herapy Is generally mild and usual-
ly doss nol require specific axcopt undar inary circum-

stances (as in bver disease of renal disease). Ditutional hyponatrsmia may
occur in sdematous palients in hot waather: appropriate thenapy is water

Aatmal Tesicology: Six month oral administration sludies were con-
ducted in rats and dogs using atenolol and chlorthatidone dosages up to

12.5 mg/kg/day (atenolol and 10725 ly - approxi-
malely 5 times the i i ive dose"),
There were no i or ities resulting trom
dosing either compound alons or logather other than minor changes in
heart rate, blood pressure, and urine chemistry, which were attributed to
the known pharmacolagic properties of atenolo! and/or chiorthalidons.

Chronic-siudies of atenolol performed in animals have revealad the
occurrence of vacuolation of epithelial cells of Brunner's glands in the duo-

denum of both mals and femals doQs at al tested dose lovols 7:;8. a

), in vivo cylo-

15 mg/kg/day or 7.5 times the

dose°) and i inck of atrial

31300 mg but not 150 mg atenoloVkg/day {150 and 7
ity dose* i

*Based on the maximum dose of 100 mo/day in 2 50 kg patient
Pregaancy: Toralogenic Etfacts, Pregnancy Category D: Ses WARNINGS

- Pregnancy and Felal injury.

Norsing Mothers: Atenolol is axcreted in human breast milk at a ration
o 15 10 6.8 when compared o the concentration in plasma. Caution
Should be exercised when atenciol is administered lo a hursing woman.
Ciinically significant bradycardia has besn reported in breast fed infants.
Promature infants, of infants with impaired renal function, may be more

likoly 1o develop adverse sttects.

Pediatric Use: Satly and sftectiveness in pediatric patients have not

rather than adm of 33k axcep! in rare Inslances when
1he by n e . In actual sait depleti i been
raplacement is the therapy of choice.
Drug Alenolol and chv may the action ADVERSE REACTIONS:

of other antihypertensive agents ussd concomitantly. Patisnts treated with
atenoiol and plusa deplator (e.9., pine)
should be closaly observed fos svidance of hypolension andor marked
bradycardia which may produce vertigo, syncope, of postusal hypolension.

Calcium channel blockers May also have an additive effsct when given
with atenolol and chiorthalidons. (300 WARNINGS).

_ Thiazides may decrease arterial Te3pOnsivaness o norepinephring. This
dininution is not suthcient to Ppreciuds the therapeutic affectiveness of nor-
Wpinaghrine. Thiazndes may increase the responsivaness to tubocurarine.
Lithium penerally should not be Qiven with diuretics becauss they
reduce its renal clearance -i add 3 high risk of lithium toxicity. Read cir-
culars for hthium preparations belore use of such preparations with
atenolol and chiorihalidons.

Bata biockers may the redound hy which can fol-
low the withdrawal of cloniding. If two drugs are coadministared, ths deta
blocksr should be withdrawn several days belfore gradual withdrawal of
cloniding. If replacing cloniding by bela-blocker therapy. the intraduction of
beta blockers shouid ba delayed for sevaral days after cloniding agminis-
Iration has stopped.

Whila taking bsta blockers, palients with a history of anaphylactic reac-
tion to a varialy of allsigens may hava more severs reaction on repeated

hallenge, either acci , i ic or th ic. Such patients may
be unresponsive to the usual doses of epinephring used to treat the aller-
0ic reaction. ;)

Ortier Precavtions: In patients faceiving thiazides, sensitivity reactions
may occur with or without a history of altergy or bronchial asthma. The
possible exacerbation or activation'of Systemtic Jupus erythemalosus has
been reported. The antihypertensive effects of thiazides may be enhanced
in us Sm_gvuso.m-ea_‘ patient.

[ of Featillty: Two long-term
{maximum dosing duration of 18 or 24 months) rat siudies and one long-

* term (maximum dosing duration of 18 months) mouse study with atenolol,

sach employing dosa lavels as high as 300 mg/kg/day or 150 times the
i hyman ive dose*, did not indicate a

. Carcinogenic potential of alenolol, A third (24 month) rat study, employing

doses ol 500 and 1500 mp/kg/day (250 and 750 times the maximum rec-
ommended antihypertensive dosa®) resulted in increase incidences of
benign adrenal medullary tumors in males and females. mammary
libroadenomas in females. and anierior piluitary adsnomas and thyroid
parafollicular cell carcinomas in males. No dvidence of mutagenic polential

Atenoiol and chiorthalidons is

ion of hearts of male rats
S times the maximum

usually well tolerated in property selected
patisnts. Mowl adverss effects have been mild and transient The adverse
effacts obsarved for atanolot and chiorthalidone ars essentially the sama as
those sesn with the individuai components.

Atsnolol: The trequency estimales in the foliowing tabla ware derived
from controlied studkes in which adverse feactions were either voluntesred
By the patient (U.S. studies) or slicited, 0.9. by checkdist (foreign studiss).
The reported fraquency of slicited adverse stecis was highsr for both

During Pposimarkating experience, the followng have besn reported in
lemporal relationship to the use of the dug: elevated kver snzymas and/or
bilirubin, headachs, impolance, Peyronie's disease. postural hypotension

which may be with syncope, ash or
of psoriasis, . purpura, 2lopeci and th Yiope-
Ma and visual di Aenclof and chio: ks other beta

biockers, has been associated with the developmeni of antinuclear anh-
bodies (ANA) and lupus syndroms
Cht - andh

5 : . Gastrom
_.m_..:.u, anonoy, gastric .S.n._.g. VOmItng, Cramping, conslipation, Bun

dice P jaundice), . CNS. venigo. paras-
thesias, . Hi 01 Y . thrombo-
Cytopenia, aplastic anemia; Hy itivity: purpura, Y.
fash, urticaria, izng angutis | )

4

HEART BLOCK (SECOND QR THIRD DEGREE): Isoprotaranol o trans-:
venous caidiac pacemakgr,

CONGESTIVE HEART FAILURE: Digitaiize the patisnt and administer a
duredc. Glucagon has bean Teported to be usetul.

HYPOTENSION: \ such as d or
(levarterenol). Monitor blood pressure confinuously.

BRONCHOSPASM: A beta, Such s i or
and/or aminophylling.

HYPOGLYCEMIA: Intravenous glucose.

ELECTROLYTE DISTURBANCE: Monitor slectrolyte levsis and renal fung -
bon Institute fo maintain hydration and el y

Based on the saverity of Symptoms, management may require intensive
5upport care and faciiies for ueez.é_ ing cardiac and respiratory suppont.

o & o :

Lyell's syndroms (loxic spidermal necrolysis). MiscaNangous hypes -
glycomia, giycosuria, hyperuncama, musche $pasM, weskness. restiess.
ness. Clinical riais of atenolol and chiorthalidone conducted in the United
States (89 patienis isated with atsnolol and chiorthaiilone) revealed no
New Or unexpecled adverse effects.

Potsstisl Adverse Eftects: In addition, 3 varaty of adverse efects nol
observed in chmucal Inats wih atenolol but 1aporisd with other beta adren-
orgic blocking agents. should be considered potantial adverse eMtects of
alenolol. Nervous System; mental ¢y g o
cataionia, an acute o ch by foe
lims and place, short-rm memaory loss. emobonat labiity, slighty cioud-
ed um, ang i on neuropsychomeincs;
Cardiovascular: intensification of AV block (see CONTRAINDICATIONS);
G dlanal . ischemic cohis;
H 0ic: . Allergic: ash, fever com-
bined with aching and sore throat, Bryngospasm and respiratory dislinss,
Other: Raynaud's phenomenon. .

MISCELLANEOUS: Thars have basn reports of skm raghes andvor dry
Sy8% at30Cinted with e use of bota-adrensrgrc biocking drugs. The
raported incidence is small and. in mos! cases the symploms have cleared
when wat with D i of ihe drug should be con-
Sidered if any such reaction is not otherwise axplicably. Patents should be
closely monitored fotlowing cessation of therapy. (Ses DOSAGE AND
ADMINISTRATION).

™

us synd i with the beta blocker
practoiol has not been reported with atenoiol. Furthermors, & number of
patients who had [ i practolol reactions

were transterred 1o atenolol therapy with subsequent resolution or quaes-
cence of the isaction.
Clinical Laboratory Test Findings: n_s.s_w. important changes in san-

dard Laby y (..-. ranly with the
Total-Vaiunteesod of atenolol and chiorthakdans. The changss in lzboratory parametars were
Yoluntaered and Ebcited 7ol progiessive and usually were nol associalad with clinical manifesta-
(LS. Studies) (Foraion + US Shidias) tions. Tha most common changes wera increasss in uric acid and dacraas-
Alenolol  Placebo enolo!  Placebo 08 0 sarum potassiym
{n164)  (n+206) (n=399) (n=407) :
* * * % OVERDOSAGE
CARDIOVASCULAR No spscitic information is awailable with i8gard to overdosage to
Bradycardia 3 0 K] 0 atenolol and i in humans. T should be i
Cold Extremitios [} 05 12 5 and supportive and directed 1o the semovaj of 37y unabsorbed drug by
Postural Hypotension 2 1 4 1 induced emesis, or administration of activated charcoal. Alenalol can be
Leg Pain 0 05 3 1 removed from the ganeral ci ion by hy ysis. Further i
CENTRAL NERVOUS SYSTEM/ tion should b given 1o dehy . ol y and h
NEUROMUSCULAR by established procedures.
Dizziness 4 1 13 [] Menolol: Overdosage of atenolol has been reporied with patients sur-
Vertigo H 0s H 02 viving acute doses as high as 5 9. Ona death was reportad in a man who
Light-headedness 1 [} k] 07 may have taken as much as 10 ¢ acutely.
Tiredness 06 05 26 1 The predominant symploms reported foliowing atenclot overdose are
Fatigue 3 1 6 5 lethargy, disorder of respiratory drive, wheezing, sinus pause, and brady-
Lethargy 1 0 3 07 cardia. Additionally, common effects expected with overdosage of any
Drowsiness 06 0 2 05 beta-adrenergic blacking agent are co ive heart failure, hy X
Depressian 06 05 12 9 . and/or iy ia, Other ies should
Dreaming 0 0 3 1 be yed at the physi and may include:
GASTROINTESTINAL BRADYCARDIA: Atropine 1-2 mg intravenously. If there is no response
Diarrthea 2 0 3 2 lo vagal blockads, give i i Inn reh Y cases, a
Nausea 4 1 3 1 fransvenous cardiac pacemaker may be indicated Glucagon in 2 10 mg
RESPIRATORY (sae WARNINGS) inlravanous bolus has besn reported to be useful. If required, this may be
Wheeziness 0 0 3 3 repeated or followed by an intravenous infusion of glueagon 1-10 mgm
Dyspnea 06 1 6 4 ing on response.

overdose Include nauses,
weakness, duziness, and disturbancas of elaclrolyts batance.

DOSAGE AND ADMINISTRATION

DOSAGE MUST BE INDIVIDUALIZED (SEE INDICATIONS
AND USAGE) Chiotthalidons is usually given at a dose of 25 mg daily;
B¢ usual initial dose of atenalol is 50 mg daity. Theslore, Ihe inibal use
should be one atenolol and chiorthalidons S0mQ/25 mg 1ablel given once
3 day It an optimal response is nol achievad, the dosage should be
incraased o one atenolol and chiorthandons 100 my/25 mg tablet given
once a day

Whan nacessary, anather antiypertensive agent may be added Qradual-
y Beginning with S0% of the usual recommendsd starting dose 10 svod an
xcassive 13l in blood pressurs.

Sinca alenclo! is sxcreted via the kidneys, dosage should be adjusied in
€438 of Severa impairment of renal function. No sipnifi
of atenolol occurs until creatini falis below 35 mUmint .73 m?
(normal range 15 100-150 mUmin/1.73 m?); tharstore, the foflowing max-
imum dosages are recommended for palisnts with renal impairment.

Creatining Atenolot
Cloarance , Elimination Maximum
1535 16-27 50 mg daity
<15 »27 50 mg svery other day
HOW SUPPLIED

Alenolol and chiorthalidone tabiels, USP are supplied as white lim coat-
od tadists, £ach 50 mp/25 mg Lablel is whits, round, bisected, embossed
with “M" and 450 and is available in bottes of 100 {NDC 52555-450-10)
and bottias of 1000 (NOC 52555-450-10).

Each 100 mg/25 mg tablet is while, round, unscored, smbossed with
“M” and 451 and is available in bottles of 100 (NDC 52555-451-01) ana
bottes of 1000 (NDC §2555-451-10).

The Lablets should be protacted from heat, hghl, and moisturs ang
$tored at controlled room temparature, 15-30°C {59-86°F).

13 Onyy. ‘
Manufactursd by:
Morckis GmbH
Blaubsuren, Germany
For:

Martec Pharmaceulical, Inc.
Kansas City, M0 64120

Revised March 1998 Printedmihe U S A
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CHEMIST'S REVIEW NO. 6
-9+ 75-404

NAME AND ADDRESS OF APPLICANT

Martec Pharmaceuticals, Inc.
1800 N. Topping Ave.

P.O. Box 33510
Kansas City, MO 64120-3510

LEGAL BASIS FOR ANDA SUBMISSION

Tenoretic Tablets- ICI Pharma

Tenoretic® Tablets, 50 mg/25 mg, 100 mg/25 mg

Zeneca Pharmaceuticals Group

A Business Unit of Zeneca, Inc.

P.O. Box 751

Wilmington, Delaware 19897

Patent #3934032 for Tenoretic® 100 and 50 expired 1/20/93,

and no exclusivities are shown in the current Approved Drug
Products (1992).

SUPPLEMENT (s) : N/A

PROPRIETARY NAME 7. NONPROPRIETARY NAME
N/A Atenclol/Chlorthalidone
SUPPLEMENT (s) PROVIDE(s) FOR: N/A

AMENDMENTS AND OTHER DATES:

Firm:

9-3-93: Original submission
11-9-93: Acceptable filing
4-3-95: Amendment

6-16-96: Amendment

7-18-97: Amendment

12-8-97: Fax amendment

4-6-98: Amendment (Subject of this review)

FDA:

10-20-93: Refuse filing




10.

12.

13.

14.

15.

3-11-94: 1st NA letter
9-13-96: 2nd NA letter
2-18-97: 3rd NA letter
12-8-97: 4th telephone
3-2-98: 5th NA letter

NA letter

PHARMACOLOGICAL CATEGORY 11. Rx or OTC

antihypertensive agent

RELATED IND/NDA/DMF (s)

DOSAGE FORM
Tablet

POTENCY

Rx

50 mg/25 mg (scored) and 100 mg/25 mg (scored)

CHEMICAL, NAME AND STRUCTURE

Atenolol:

CH
3

CH :
3\ 72\
CHNHCH CHOH) CH O VCH C NH
/ 2 2 2

\—/ 2
0

Molecular Formula: C,,H,,N,0,

Molecular Weight: 266.

1. Benzeneacetamide,
amino] -propoxyl] -;

34

4-(2-hydroxy-3-[(l-methylethyl)




16.

17.

3

2. 2- [p- [2-Hydroxy-3- (isopropylamino) propoxy] phenyl]
acetamide.

A white or almost white powder, odorless or almost odorless.
Sparingly soluble in water, soluble in absolute ethanol,
practically insoluble in ether. Melting point 152 - 155°C.

Chlorthalidone:

OH
SO NH
2 2

Molecular Formula: C,,H,;,CIN,0,S

Molecular Weight: 338.76

1. Benzene-sulfonamide, 2-chloro-5-(2,3-dihydro-1-hydroxy-
3-0xo0-1H-isoindol-yl) -;

2. 2-Chloro-5- (1-hydroxy-3-oxo-1l-isoindolinyl)
benzenesul fonamide.

A white or creamy-white, crystalline powder, odorless or
almost odorless. Practically insoluble in water (12 mg/100
mL at 20°C, 27 mg/100 mL at 37°C), slightly soluble in
ethanol (96%), soluble in 25 parts methanol. It dissolves
in solutions of alkali hydroxides. Melting point about
220°C with decomposition. :

RECORDS AND REPORTS: N/A

COMMENTS

The following comments address the issue of setting a
dissolution specification, for your Atenolol/
Chlorthalidone Tablets U.S.P., different from that
found in United States Pharmacopeia 23.

1. On evaluation of your abbreviated application and




4

review of formulation data, various dissolution
profiles, and your discussion of the specific
effects of your chosen formulation, we agree that
the components of this formulation affect
solubility to such an extent that current U.S.P.
dissolution requirements cannot be met. We also
note that your bioequivalence study demonstrates
your product and the reference listed drug to be
equivalent.

A: OK (See response as follows: Firm intend to meet the
compendial monograph by submitting a petition to the USP
immediately after the FDA approval is granted requesting
revision of the current USP monograph to include their
dissolution method).

Q: 2. The U.S.P. proposal and implementation of these
requirements were after submission of your
application. However, the Office position is that
products described in a U.S.P. monograph are in
fact official articles under the law, and should
comply fully with the provisions of that
monograph. In general, this could be
accomplished through reformulation of your
product, or through petition by you to the U.S.P.
to change the current monograph dissolution
specifications. Reformulation, depending on its
extent, might require additional biocequivalence
determination.

A: OK (Firm states in container Labeling "Product does not meet
USP requirements for dissolution").

Status:

a. EER status: Acceptable 4/20/98
EER was requested by L. Tang and T. Ames 8-28-95 and
found not satisfactory on 9-11-95. Updated and
proapproval EER was requested on 1-3-97 and found
acceptable on 1-23-97, and requested by T Ames again on
April 14, 1998. Acceptable 4/20/98

b. Method Validation status: Satisfactory

Methods validation is not required since active

ingredients and drug product are monographs in USP 23
Supplement 4 now.




18.

19.

5

c. Bio-review status: Satisfactory, however, does not meet
USP requirements.

Satisfactory reviewed per Sikta Pradhan on 10-20-97.
d. Labeling review status: Satisfactory

Satisfactory per A. Vezza on 4-8-98.

e. Satisfactory
The was found acceptable by L. Tang on
January 3, 1997 and was found satisfactory by

Lucia Tang on 1/3/97.
CONCLUSIONS AND RECOMMENDATIONS
These application is considered as approval.

REVTEWER: DATE COMPLETED:

Lucia C. Tang 4-14-98
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ANDA 74-404

0CT 21 jog7

Martec Pharmaceuticals, Inc.
Attention: Paul.Sudhaker

1800 N. Topping Ave.

P.O. Box 33510

Kansas City, MO 64120-3510
ll“llll"llll“lllII"lllll“llll'llll""lllllllll

Dear Sir:

Reference is made to your abbreviated new drug application submitted pursuant to Section 505 (j)
of the Federal Food, Drug and Cosmetic Act for Atenolol and Chlorthalidone Tablets, 50 mg/25
mg and 100 mg/25 mg.

1.

The Division of Bioequivalence has completed its review and has no further questions at
this time.

The dissolution testing should be incorporated into your manufacturing controls and stability
program. The dissolution testing should be conducted in 900 mL of 0.1 N HCl at 37 °C
using USP XXIII apparatus II (paddle) at 50 rpm. The test product should meet the
following Specifications:

NLT (Q) of the labeled amount of atenolol and of
chlorthalidone in the tablet is dissolved in 45 minutes.

As the test product does not meet the current USP dissolution specification, you should
submit a petition to the USP for modification of the current monograph for this product.

N




Please note that the bioequivalency comments expressed in this letter are preliminary. The above
bioequivalency comments may be revised after review of the entire application, upon consideration
of the chemistry, manufacturing and controls, microbiology, labeling or other scientific or regulatory
issues. A revised determination may require additional information and/or studies, or may conclude
that the proposed formulation is not approvable.

Sincerely yours,

A -
Rabindra N. P Ph.D.
Acting Director,
Division of Bioequivalence
Office of Generic Drugs

Center for Drug Evaluation and Research
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/AtenolollChlorthalidone Martec Pharmaceutical, Inc.
/ 50 mg/25 mg, 100 mg/25 mg Tablets Kansas City, MO

ANDA #74-404 Submission Date:

Reviewer: Sikta Pradhan, Ph.D. March 24, 1997

WP #74404AD.397

mww‘”mn. - S and Waiver B

INTRODUCTION:

Atenolol/chlorthalidone is an orally administered antihypertensive combination drug product. .
Martec Pharmacal, Inc. previously conducted an in vivo bioequivalence study and in yitro
dissolution testing on its test product, Atenolol/ Chlorthalidone 100mg/25mg tablets (lot
#0599A1) versus the listed reference product, Tenoretic 100® (Atenolol/Chlorthalidone
100mg/25mg) of Zeneca Pharmaceuticals. The bioequivalence study was found to be incomplete
by the Division of Bioequivalence due to the fact that the in_vitro dissolution testing conducted on
the test and reference products was not acceptable.

Since the test product failed to satisfy the in vitro specifications for dissolution as specified in
USP 23, the firm wanted to submit a petition to the USP to modify the monograph for this |
product, and as a part of this process, the i ing i i

Agency in order to obtain the Agency’s endorsement on the proposed method:

1. The firm’s proposed dissolution testing for Atenolol/Chlorthalidone 50mg/25mg and
100mg/25mg tablets in 900 mL of 0.1N HC] at 37 *C using USP XXIII apparatus IT,
(paddle) at SO rpm.

Specifications: Not less thar Q) of the labeled amount of atenolol and
of chiorthalidone in the tablet is dissolved in 45 minutes.

2. The results (see Attachment #1) of “Class-C” dissolution (multiple media) at muitiple time
points 10 minute intervals for 60 minute duration to generate dissolution profile for each-
medium, as specified in the SUPAC-IR guidance.

3. An explanation as to why the test product is not able to satisfy the USP dissolution
specifications.
)] The firm has stated that the test product is an immediate-release film
coated tablet whereas the reference listed product (Tenoretic 50 and 100
mg tablets) is an immediate-release uncoated tablet.




(i)  Test product, in addition to other inactive ingredients, contains Magnesium
carbonate as the major filling agent. However, the reference listed drug
product contains microcrystalline cellulose as the major filling agent.

The firm has further stated that at neutral and higher pH conditions

magnesium carbonate exhibits poor solubility in aqueous media, but it o
exhibits rapid and higher solubility in acidic media. Due to the bulkiness of -
magnesium carbonate, this difference in solution characteristics appearsto’.

be exaggerated at lower paddle speed (50 rpm) in the dissolution test. -~ -~
Hence the solubility characteristics and bulkiness of the magnesium .=
carbonate is responsible for the difference in dissolution profile at various::

pH conditions (see attached CASE-C dissolution testing data).

Formulations:

The compositions of Atenolol/Chlorthalidone 50mg/25mg and 100mg/25mg tablets are presented-
in Table 1 (attached). The formulation of the Atenolol/Chlorthalidone 50mg/25mg tablet is
proportionally similar to the 100mg/25mg strength of the test product which underwent
bioequivalence testing.

’

Dissolution Testing:

Table 2. In Vitro Dissolution Tesg’ I

Drug: Atenolol/Chiorthalidone Tablets
Dose Strengths: 100 mg/25 mg and 50 mg/25 mg
ANDA No.: 74-404

Firm: Martec Pharmaceuticai. Inc.

I. Conditions for Dissolution Testing:

'USP XXIII Paddle; RPM: 50
No. Units Tested: 12
Medium: 0.1N HCl at 37°C; Volume: 900 mL

Specifications: NLT Q) of the labeled amount of atenolol anc f chlorthalidone in the tablet is
dissolved in 45 minutes.

Reference Drug: Tenoretic 100/25 mg and 50/25 Tablets

Assay Methodology:




II. _Resuits of In Vitro Dissolution Testing: o i

Sampling Test Product: Atenolol /Chlorthalidone Reference Product: Tenoretic

Times QC92070 Lot #0599A1 (Bio batch) QC91758 Lot DA181

(Hour) Strength 100 /25 mg Tablet Strength 100 /25 mg Tablet. -~ -
ATENOLOL / Tablet ATENOLOL / Tablet — 1l
Submission Date: March 24, 1997 o Submission Date: November 1, 1995

November 9, 1995 s A

Mean Range %CV Mean Range >
% %

15 94.30 22

30 97.03 1.3 99.3

45 96.98 1.3

60 96.81 12 103.5

120 96.94 1.1

Sampling CHLORTHALIDONE / Tablet CHLORTHALIDONE / Tablet -

Times

(Hour)

15 58.14 4.7

30 88.53 1.9 94.0 92

45 96.33 1.5

60 98.34 1.4 100.2 3.58

120 101.1 12

T




TI. Resuits of In Vitro Dissolution Testing:

Sampling Test Product: Atenolol /Chlorthalidone Reference Product: Tm

Times QC920689 Lot #0596B1 Strength 50 /25 mg Tabiet

Hour) Strength 50 /25 mg Tablet ATENOLOL / Tablet
ATENOLOL / Tablet
Submission Date: March 24, 1997
Mean Range %CV Mean Range -
% Y%

15 88.5 5.8

30 100.2 1.5

45 100.9 1.5

60 100.5 1.5

120 1.4
100.7

Sampling CHLORTHALIDONE / Tablet CHLORTHALIDONE / Tablet

Times

(Hour)

15 43.4 84

30 84.5 3.5

45 98.6 2.2

60 103.2 1.8

120 1058 1.7

The firm has currently conducted dissolution testing only on its test product (two different

strengths). However, as an Agency requirement, the comp

arative dissolution testing should

always be conducted on the test and reference products. Since the dissolution data previously
submitted (dated September 3, 1993; November 1, 1995 and November 9, 1995) by the firm,
indicate that the dissolution of the reference product in both water and 0.1N HCl is faster than




that of the test product, the dissolution data currently submitted for the test product are found to
be acceptable. e

(14 22l

Multi-point dissolution profiles performed in water, 0.1N HCL, and buffer media at 4.5, 6.5, and:.

7.5 are attached herewith. There are five separate profiles for each strength of the test product.. . - .
It is evident frof these profiles that at neutral and higher pH conditions the test product exhibite =~ .~
poor solubility in aqueous media, but it exhibits rapid and higher solubility in acidic media. ... — g

1. The explanations (solubility characteristics and bulkiness of magnesium carbonate)
provided by the firm for the in vitro dissolution deficiency (not able to satisfy the USP
specifications) of its test product is acceptable. The presence of magnesium carbonate- -
brings about immediate dissolution of the test product in the acidic environment of the-
stomach producing no significant difference in the in vivo bioequivalence study.

2. The firm’s proposed dissolution testing method for Atenolol/Chlorthalidone 50mg/25mg.
and 100mg/25mg tablets in 900 mL of 0.1N HCl at 37 °C using USP XXIII apparatus:
II (paddle) at 50 rpm (Specifications: NLT (Q) of the labeled amount of atenolol -
an_ . _._ of chlorthalidone in the tablet is dissolved in 45 minutes) is justifiable.

3. Hence, the firm should be encouraged to submit a petition to the USP to modify the |
monograph for this product.

RECOMMENDATIONS:

1. The in vivo bioequivalence study conducted by Martec Pharmaceutical, Inc. on its test .
product, Atenolol/Chlorthalidone 100mg/25mg tablets (lot #0599A1) versus the listed
reference product, Tenoretic 100® (Atenolol/Chiorthalidone 100mg/25mg) of Zeneca
Pharmaceuticals has been found acceptable by the Division of Bioequivalence.

2. The in vitro dissolution testing conducted by Martec Pharmaceutical, Inc. on its test
product, Atenolol/Chlorthalidone 100mg/25mg tablets (lot #0599A1) versus the listed..
reference product, Tenoretic 100* (Atenolol/Chlorthalidone 100mg/25mg) of Zeneca
Pharmaceuticals has been found acceptable by the Division of Bioequivalence.

3. The dissolution testing should be incorporated into the firm’s manufacturing controls and
stability program. The dissolution testing should be conducted in 900 mL of 0.1N HCl at

5




37 °C using USP XXIII apparatus II (paddle) at 50 rpm. The test product should:
meet the following Specifications:

NLT Q) of the labeled amount of atenolol and of
chlorthalidone in the tablet is dissolved in 45 minutes).

4. As the test product does not meet the current USP dissolution specification, the firm:
should be encouraged to submit a petition to the USP for modification of the current
monograph for this product.

5. The comparative compositions of the test product, Atenolol/Chlorthalidone 1 ‘~ T

,,,,,,

and Atenolol/Chlorthalidone 50mg/25mg tablets are proportional. The in vitro dissolution: -

testing conducted by Martec Pharmaceutical, Inc. on its test product, Atenolol /
Chlorthalidone 50mg/25mg tablets is also acceptable. Therefore, the waiver of invivo -
bioequivalence study on Atenolol/Chlorthalidone 50mg/25mg tablets has been granted.

e
ocrs -
Sikta Pradhan, Ph. D.

Division of Bioequivalence
Review Branch I

RD INITIALED YCHUANG >/1s /77

FT INITIALED YCHUANG _
9% )

N
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Concur; -t-\p-—-= - Date:—-l—-l—l—-}—
Nicholas Fleischer, Ph. D.
Director, Division of Bioequivalence
cc. ANDA # 74-404 (original, duplicate), HFD-650 (Director), HFD-652 (Huang, Pradhan),
Drug File, Division File.
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TORMULATION SUMMARY B
MPONENTS TOSAGE QUANTITY TER TABRLET
Zagredient Quality Standard  _100 mg/2S g SO NG/2S mF

Atenolocl T BP 88 100.00 =3 50.00 m3
Clorthalidone - BP 88 25.00 =3 25.00 3

Macmesiun Carbonate USP XXII
Corn Starch NF XVII
Sodium lLauryl Sulfats NF VI
Gelatin NF XVII
Marmesium Stearate NF XVII
urified Water DAB 9
T el Core

Percenc ACtive

coating:
Fharmacoat §06 (HEMC)
Titanium Dicxide
~lycerin
rified Water
Zetone

SLLE
1" RHA

coatd

i

Total Weight(Film Coated et 451.25 g 228.25 3

50/25 g 100/25 x3
Bicbatch size

Tinal production
marxet batch size:

100554
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Atenolol/Chlorthalidone 100/25 mg Tablets
900 mi Media @ 50 rpm

Summary of Diss. Profile for FDA letter on Sep. 6. 1996

Atenolol portion of Samples
QC#: 92070: Lot#: 0599A1. 100/25mg Tablets: 1000 count Bottles: ANDA/BIO batch |

Average % Dissolved of Atcnolol

C ing Time in Minutes T ~
Media 15 30 45 60 120 B
0.1 N HCl (pH ~ 1) 943 97.03 96.98 96.81 96.94 [ .
pH 4.5 Buffer 84.2 94.83 97.5 98.82 101.07 4’
pH 6.5 Buffer 84.5 94.93 96.74 96.92 98.95 -
pH 7.5 Buffer 80.35 39.97 91.19 91.66 93.72
water (pH ~ 5.9) 66.17 84.35 87.65 90.24 96.64
120
100
80
-~
g
K] i
g 60 -
o :
40 {
-
20 -
0
] 20 40 60 80 100 120 140

Time (Minutes)

——0.1 N HCI (pH ~ 1) —=—pH 4.5 Buffer —O—pt 6.5 Buffer _
—o—pH 7.5 Bufler —Oo—water (pH ~ 3.9) |

o : . L
File: Summan - Tab: 100-25 me Tabs (Atenolol) - Printed: 371397 /,5.9




Atenolol/Chlorthalidone100/25 mg Tablets
900 mi Media @ 50 rpm
Summary of Diss. Profile for FDA letter on Sep. 6. 1996

Chlorthalidone portion of Sampies
QC#: 92070; Lotww: 0599A1; 100/25mg Tablets: 1000 count Botiles: ANDA/BIO batch |

Average % Dissolved of Chlorthalidone _ B

B ing Time in Minutes 8 o
Media 15 30 45 60 120 - k-
0.1 N HCI (pH ~ 1) 58.14 88.53 96.33 9834 10106 [
pH 4.5 Buffer 49.12 73.32 82.86 87.6 9445 - F -
pH 6.5 Buffer 4.73 63.49 69.49 73.05 76.42
pH 7.5 Buffer 50.41 64.2 69.19 71.26 75.22 o
water (pH ~ 5.9) 51.31 64.98 72.68 76.78 84.05 ik
120
100 _ A— —
80
i
g
S
2 60
40
20
|
0
0 20 40 o0 S0 100 120 140
Time (Minutes) -
~—o—u.1 N HCl (pH ~ 1} —@—pH 4.5 Buffer —O—pH 6.3 Buffer
—0—pH 7.5 Bufler —O—water (pH ~ 5.9)
File: Summary - Tab: 100-23 mg Tabs (Chlorthalidone) - Printad: 371897 m’ ﬂ?
.l




Atenolol/Chlorthalidone 100 mg/25 mg Tablets o ne
900 mi 0.1 N HCI (pH~1.2) @ 50 rpm. USP Apparatus 11 e

Summary of Diss. Profile for FDA letter on Sep. 6. 1996 i .
QC#: 92070. Lot#: 0599A1: 1000 count Bottles;: ANDA/BIO baich | T
Averazc % Dissoived of Atenolol Averaze % Dissoived of Chlorthalidomes: . f*+
Sample # 15 | 30 | 45 | 60 [ 120 15 | 30 | 45 [ 60 [ e
1 — :
2
3
4
5
6
7 !
8
9
10
11
12
Average 94.30 97.03 96.98 96.81 96.94 58.14 88.53 96.33 98.34
SD 2.11 1.25 1.27 1.15 1.06 2.74 1.65 | 149 1.41
%RSD 2.24 1.29 | 131 1.19 1.09 4.71 1.86 1.55 143 |
Range-High 97.03 99.22 98.95 99.29 98.43 61.40 90.23 98.00 100.73 |
Range-Low 89.85 9461 9492 | 94384 94.80 52.53 84.46 93.18 95.96

t
1 120 = —— - ——— — - —.. - |
! l
|
100 — — — v — o
lo. )
- 80
2 i .
Z 60~ o=
a
X i
40 1
20
0 -
" 20 40 ) 8 L 120 140+ .

Time (min)

—~—e— Acnolol --©--C illc;ihali-doﬁ-c

File: Detailed Summuany - Tab: 100-25 mg Tabs in 0.1N HCI - Printad 3 1897
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Atenolol/Chlorthalidone 100 mg/25 mg Tablets
900 mL pH 4.5 Buffer (@. S0 rpm, USP Apparatus

Summary of Diss. Profile for FDA letter of Sep. 6. 1996
QC#: 92070 Lotz: 0399AL. 1000 count Bottles: ANDA/BIO tatch |

Average % Dissolved of Atenoiol Averazc % Dissolved of Chlorthalidone
Sample # 15 | 30 | 45 [ 60 | 120 15 | 30 | 45 | 60 | 120
! o
2 ) :
3
- L
3
6 N
7 i
8
L) !
10
1 I
12
Average 84.20 | 9483 | 97.50 | 98.82 | 101.07 | 49.12 | 73.32 | 82.86 | 87.60 | 94.45
SD 8.88 1.79 3.12 2.51 1.74 6.34 5.13 4.25 3.71 2.39
2 RSD 10.54 3.05 3.20 2.54 1.72 12.90 7.00 5.13 4.24 2.53
Range-High | 92.29 | 99.73 | 101.58 | 102.15 | 103.38 | 59.81 | 80.50 | 88.435 | 9258 | 9830
Range-Low | 6532 | 8162 | 8949 | 9292 | 98.07 | 5761 | 6153 | 73.72 | 7933 | 88.91

‘ —
120 3 === momm e - -
100 - _ -

| - T . o :
J /_—_—— ...... Qes-emommtT T :
80 T — Le) |
Z ! o
Z 60 5
a '*
N ; °©
40 -
RIS --
()
1 220 < 6 S0 o 20 140
Time (min)
—— Acnolol - - © - - Chlonthahidone
-
File: Detaded Sumimuan - T (00225 me Tabs in pH 4 5 Bufter - Prinad 3718/97 ( \ﬂJ




Atenoiol/Chlorthalidone 100 mg/23 mg

Tablets

900 mL pH 6.5 Buffer @ 50 rpm. USP Apparatus I]

Summary of Diss. Profile for FDA letter of Sep. 6. 1996
QC#: 92070 Lot#: 05399A1: 1000 count Botties: A\'D.—VB!O batch |

Averace % Dissoived of Atenoiol Averaze % Dissolved of Chlorthalidone
Sampie # 15 | 30 | 45 | 60 | 120 15 [ 30 | 45 [ 60 [ 120
1 L
2
3
4
5
6
5 v
8
9
10
i1
12
Average 84.50 94.93 96.74 96.92 98.95 44.73 63.49 69.49 73.05 76.42
SD 9.71 8.22 7.76 7.10 5.74 6.42 6.11 6.09 5.78 5.87
9% RSD 11.49 8.66 8.02 7.33 5.80 14.54 9.63 8.77 7.91 7.68
Range-High 92.50 98.43 100.36 100.68 102.18 50.40 68.36 74.60 77.95" 82.59
. Range-Low 56.43 68.91 7232 } 7463 81.08 27.71 | 46.64 | 3271 37.14 60.99
!
|
i 120 -‘————— - e - - -
| |
100 - " — — ®
_ W — 5
: o
Z 604 0"
= 1 -
Tod0 4
20
0 - -
e & 40 ol S o 120 140

Time (min)

—e— Atcnoiol - - © - - Chlorthahidone

File: Detmled Summuan - Tab: {00225 me Tabs in oH 6 3 Buffer - Princd: 7 1097
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Atenolol/Chlorthalidone 100 mg/25 mg Tablets
900 mL pH 7.5 Buffer @ 50 rpm, USP Apparatus II

Summary of Diss. Profile for FDA letter of Sep. 6. 1996
QC#: 92070. Lot#: 0599A1: 1000 count Bottles: ANDA/BIO batch |

Average % Dissolved of Atenolol Average % Dissolved of Chlorthalidone
Sample # 15 | 30 | 45 T 60 [ 120 1s | 30 | 45 | 60 | 120 I§
1 -
2
3 I o
" d
5 -
= . . -
> o
8
9
10
11 [ i
12 1
Average 80.35 89.97 91.19 91.66 93.72 50.41 64.20 69.19 71.26 78.22
SD 14.26 13.49 11.47 10.86 8.53 9.02 869 | 828 8.04 7.07
%4RSD 17.75 14.99 12.58 11.85 9.10 17.89 13.55 11.97 11.28 9.40
Range-High | 89.55 104.00 | 97.78 98.07 99.25 59.41 72.87 78.19 79.91 83.86
Range-Low 37.57 48.90 55.25 |-5761 67.14 24.69 38.81 45.35 438.15 55.69

120 7——-- - . o
é
100 o
80 — o
LSRR EEEE R o :
E e Oereannnnns
¢ 0--""
Z 60 -
[ . .
s | o
T 0
40 +
20 -
0 |
(¥ i 1) [R18} N0 [ 120 140
Time (min)
—e— Awenolol - - © - - Chlonthalidone
File: Detailed Summan - Tub' 100-23 mz Tabs in pH 7 5 Buffer - Frinted 318797 g /OA( A7
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AtenoloV/Chlorthalidone 100/25 mg Tablets
900 mi water (pH ~5.9) @ 50 rpm

Summary of Diss. Profile for FDA letter on Sep. 6. 1996
QC#: 92070, Lot#: 0599A1: 1000 count Bottles: ANDA/BIO batch |

Average % Dissolved of Atenolol Average % Dissoived of Chlorthalidoae
Sampie # 15 | 30 | 45 | 60 | 120 15 | 30 | 45 [ 60 T 120 |
1 —— ) t
2
3
3 -
— 8
6
= . ]
5 1
5 .
10 N
11 T nem .
12 T
Average 66.17 | 8435 | 87.65 | 90.24 | 96.64 | 5131 | 6498 | 7268 | 76.78 | 84.05
SD 2096 | 19.15 | 1544 | 1477 | 1073 | 1512 | 1497 | 1333 | 1230 | 10.40
% RSD 31.67 | 22.71 1762 | 1636 | 1111 | 2946 | 2304 | 1834 | 1603 | 12.37
Range-High | 92.85 | 103.98 | 10402 | 106.86 | 10899 | 69.84 | 8243 | 83.51 | 9295 | 98.10
Range-Low | 3498 | 35282 | 59.72 { 62.54 | 7486 | 2883 | 4494 | 51.36 | 5577 | 65.96

120

100 p—

; 80 /—'——_—.—‘-—‘—i ............ o

E / e
2 ..o
= e
Z o0 L
< o’
&
40
20 -
0
0 20 40 60 K0 fun 120 140
Time (min)
—&— Alenolol - - © - - Chlonthalidone
?
J
File: Detailed Summary - Tab: 100-235 myg Tabs in water pH ~5.9 - Prinead 2 1S 57 ’ M 7




Atenolol/Chlorthalidone 50/25 mg Tablets

900 mi Media @ 50 rpm
Summary of Diss. Profile for FDA letter on Sep. 6. 1996

Atenolol portion of Samples
QC#: 92068; Lot#: 0596B1: 1000 count Bottles: ANDA/BIO batch 1

Average % Dissolved of Atenolol

S Sampling Time in Minutes
Media 15 30 45 60 120
0.1 N HCI (pH ~ 1) 88.53 100.19 100.91 100.37 100.66:
pH 4.5 Buffer 69.06 91.57 95.87 99.42 101.45 .
pH 6.5 Buffer 72.78 95.38 99.03 101.08 103.18
pH 7.5 Buffer 68.92 94.99 99.71 100.57 103.68
water (pH ~ 5.9) 63.21 83.92 86.04 86.6 91.33
120
100
80
=
2
- o
2 60
o
40
20
0 2
0 20 40 6 8v 100 120 140
Time (Minutes)
——0.1 N HCl (pH ~ 1) —@—pH 4.5 Buffer —0—pH 6.5 Buffer
-—o—pH 7.5 Bufler —Oo—water (pH~ 5.9)
File: Summan - Tab; 50-25 mg Tabs (Atcnolol) - Printed: 3/18/97 ( /\)’H -
.
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Atenolol/Chlorthalidone 50/25 mg Tablets

900 mi Media @ S0 rpm

Summary of Diss. Profile for FDA letter on Sep. 6. 1996

Chlorthalidone portion of Sampies
QC#: 92068: Lot#: 0596Bl; 50/25mg Tablets: 1000 count Bottles: ANDA/BIO batch 1

Average % Dissolved of Chlorthalidone

Sampling Time in Minutes
Media 15 30 45 60 120
0.1 NHCl(pH~1) 43.39 84.52 98.59 103.16 105.8
pH 4.5 Buffer 36.22 61.69 71.13 76.94 87.79
pH 6.5 Buffer 26.35 47.85 55.03 58.11 64.04
pH 7.5 Buffer 28.36 48.81 55.11 37.72 62.37
water (pH ~ 5.9) 35.1 58.14 64.28 67.8 75.32
120
100 —
g i
g 60
Q. )
|
40
- d
|
20 - .
0 :
0 20 10 o0 30 1o 120 140

Time (Minutes)

—o—¢.1 N HCl (pH ~ |} ~#@—pH 4.5 Buffer
—O—water (pH ~ 3.9)

,—o~—pH 7.5 Buffer

—O—pH 6.5 Bufler

File: Summary - Tab: 50-23 mg Tabs (Chlorthalidone) - Printed: 2’1397




Atenolol/Chlorthalidone 50 mg/25 mg Tablets
900 mL 0.1 N HCl (pH~1.2) @ 50 rpm. USP Apparatus II

Summary of Diss. Profile for FDA letter of Sep. 6. 1996
QC#: 92068: Lot#: 0396B1: 1000 count Bottles: ANDABIO batch |

Average % Dissolved of Atenoiol Average % Dissoived of Chlorthalidone-
Sample # 1S [ 30 [ 45 [ e0 | 120 15 | 30 | 45 | 60 [ 120
1 -
2 L
2
4 }
3 i
: B
7
8
5 .
10 i
1. -
12 l i
Average 88.53 100.19 100.91 100.47 100.66 43.39 84.52 98.59 103.16 { 105.80
SD 5.11 1.47 1.57 1.49 1.38 3.66 3.00 2.22 1.86 1.84
% RSD 5.77 1.47 1.55 1.49 1.37 8.43 3.55 2.25 1.81 1.74
Range-High 97.06 102,99 104.15 | 102.66 | 102.63 47.76 8$8.85 101.01 104.93 | 10855
Range-Low 80.06 9791 98.46 98.35 98.25 36.98 79.98 94.64 99.33 101.92

120 4= - = e e
100 - ° - Qoo o

80 ©

60 4

% Dissolved

t

|

L

|
40 L o

3 20 40 0 S0 Do 120 140

Time (min)

—<— Atenolol - - o-- Chlonhahidons

File: Dotalad Summan - Tab: 50-23 me Tabs in o {N HCI - Printaz * 'x u” ,4';\-




Atenolol/Chlorthalidone S0 mg/25 mg Tablets
900 mL pH 4.5 Buffer @ 50 rpm, USP Apparatus Il
Summary of Diss. Profile for FDA letter on Sep. 6. 1996

QC#: 92068: Lot#: 0596B1. 1000 count Bottles: ANDA/BIO baich |
Average % bissolved of Atenolol Averiuce % Dissolved of Chlorthalidone
Sumple # 15 | 30 | 45 | 60 | 120 15 | 30 | 45 | 60 [ 120
1 —
2
3
4
5
6
7
8
9
10
11 i
12
Average 69.06 91.57 95.87 99.42 101.45 36.22 61.69 71.13 76.94 87.79
SD 5.7 4.18 413 2.54 1.20 545 647 | 631 5.92 464
%% RSD 8.27 4.57 4.31 2.55 1.19 15.04 10.48 8.87 7.70 5.29
Range-High 75.87 95.47 99.54 102.46 | 103.51 48.38 73.95 81.04 85.22 92.95
Range-1.0w 58.83 82.76 87.98 |- 94.62 99.92 29.20 49.40 58.26 64.72 78.41
!
{
120 P U GO Q IS P
100 * o
/ .......... o
- 804 / Y- EE A —
4 : Vo200
Z 60 or”
a ; -
== : ‘
40 + -
, fe)
20
0
¥ 20 40 61 SO ] 120 140
Time (min)
—5-; .;\lcholo-lm- - Bf'r‘C‘_hlc');ll'1uiidonxc
» 0 .
(\
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Atenolol/Chlorthalidone 50 mg/25 mg Tablets

900 mi pH 6.5 Buffer @ 50 rpm, USP Apparatus 11

Summary of Diss. Profile for FDA letter on Sep. 6. 1996
QC#: 92068: Lot#: 0396B1: 1000 count Bottles: ANDA/BIO batch |

Average % Dissolved of Atenoiol Averaze % Dissoived of Chlorthalidone
Sample # 15 | 30 | 45 60 120 15 30 | 45 [ 60 | 120
1
2
3
4
5
6 P
5
S
9
10
11
12
Average 7278 95.38 99.03 | 101.08 | 103.18 26.35 47.85 55.03 58.11 64.04
SD 5.02 2.40 2.17 2.07 2.11 2.12 3.42 3.66 4.00 4.05
Y%RSD 6.89 2.52 2.19 2.05 2.04 8.06 7.16 6.66 6.88 6.33
Range-High 78.31 98.69 102.03 | 103.19 106.25 29.02 52.90 62.31 65.13 | 71.46
Range-Low 60.53 91.48 95.19 .| -96.72 98.09 22.28 4191 47.64 50.67 56.87
| 120 . —_
|
' 100 e ®
- <
! S . o]
2 O t—— e ——————aes e nn et
I a | .08t °
o8 ; o-°
T '
! o )
20 -
0
0 20 30 60 81) ) 120 140
Time (min)
—_— .-\lcnolol_-; < - - Chlorthalidone -
o
Fal
File: Detatled Summan - Tab: 30-23 mg Tabs in pH 6 3 Buffer - Printad. 371897 /\/;;,-‘7




Atenolol/Chlorthalidone 50 mg/25 mg Tablets
900 mL pH 7.5 Buffer @ S0 rpm, USP Apparatus Il

Summary of Diss. Profile for FDA letter of Sep. 6. 1996
QC#: 92068: Lot#: 0596B1. 1000 count Bottles: ANDA/BIO batch |

Average % bissolvcd of Atenolol Averaze Y% Dissolved of Chlorthalidone
Sampie # 15 30 [ 45 | 60 [ 120 15 30 | 45 | 60 | 120
1 =TT - ' i '
> d
3 .
3 4
3 .
z b
= [ — -
S i
5 4
10 ]
11 T
12 ]
Average 68.92 94.99 99.71 | 100.57 | 103.68 28.36 48.81 §5.11 57.72 62.37
SD 8.21 3.09 1.91 1.28 1.28 3.84 3.79 +4.03 3.66 3.68
%RSD 11.91 3.25 1.92 1.28 1.23 13.55 7.77 7.32 6.34 5.90
Range-High 77.59 99.03 102.50 | 102.65 | 104.91 35.08 56.89 62.83 6480 | 68.90
Range-Low 52.68 88.55 97.83 |-798.99 101.28 22.72 43.17 47.90 50.33 54.24
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Atenolol/Chlorthalidone 50 mg/25 mg Tablets
900 mL water (pH ~5.9) @ 50 rpm. USP Apparatus II

Summary of Diss. Profile for FDA letter of Sep. 6. 1996
QC#: 92068: Lot#: 0596B1. 1000 count Bottles: ANDA/BIO baich |

Average % Dissolved of Atenoiol Averaze % Dissolved of Chlorthalidone
Sample # 15 30 | 45 [ 60 [ 120 15 | 30 | 45 | e | 120
T e m— '
:
3 L
3
5
= :
> i}
8
9
10
11 '
12
Average 63.21 83.92 86.04 86.60 91.33 35.10 58.14 64.28 67.80 75.32
SD 18.33 11.01 9.31 7.35 5.96 7.20 911 | 875 8.15 744
2% RSD 29.00 13.12 10.82 8.48 6.53 20.51 15.68 13.62 12.02 9.88
Range-High 85.60 94.59 96.25 93.37 97.87 42.57 68.15 75.18 78.46 | 84.72
Range-Low 29.35 54.47 62.18 }- 66.96 75.95 17.82 36.07 44.16 43.46 57.55
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