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ANDA 75-629

| MAY 9 2000

Mallinckrodt, Inc.
Attention: Marianne Robb
675 McDonnell Boulevard
P.O. Box 5840 .

St. Louis, MO 63134-0840

Dear Madam:

This is in reference to your abbreviated new drug application
dated April 30, 1999, submitted pursuant to Section 505(j) of the

Federal Food, Drug, and Cosmetic Act (Act), for Methylin™ ER
Tablets (Methylphenidate Hydrochloride Extended-release Tablets
USP), 10 mg and 20 mg. o '
Reference is also made to your amendments dated July 2,

August 30, October 29, and November 17, 1999; and February 14,
and April 14, 2000. -

Towmeromyt

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 Methylin ER Tablets, 20 mg (Methylphenidate
Hydrochloride Extended-release Tablets USP, 20 mg) to be
biocequivalent, and therefore therapeutically equivalent, to the
listed drug (Ritalin SR Tablets, 20 mg, of Novartis
Pharmaceuticals Corp.). The drug product, Methylin ER Tablets,
10 mg (Methylphenidate Hydrochloride Extended-release Tablets
USP, 10 mg) can be expected to have the same therapeutic effect
as that of the listed drug product upon which the Agency relied
as the basis of safety and effectiveness. Your dissolution
testing should be incorporated into the stability and quality
control program using the same method proposed in your
application.

Under section 506A of the Act, 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.
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We request that you submit, in duplicate, any proposed
advertising or promotional copy that 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.

t -~

Sincerely yours,

bl

Gary Buehler E;lﬁ IGU—'
Acting Director '

Office of Generic Drugs
Center for Drug Evaluation and Research

) wnwerappwt
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FINAL PRINTED LABELING

METHYLIN™ ER (METHYLPHENIDATE HYDROCHLORIDE
EXTENDED-RELEASE TABLETS, USP) 20 mg
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FINAL PRINTED LABELING

METHYLIN™ ER (METHYLPHENIDATE HYDROCHLORIDE
EXTENDED-RELEASE TABLETS, USP) 10 mg
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- SPECIMEN

Methylin™ methyiphenidate HCI tablets, USP (5 mg, 10 mg, and 20 mg) ]
Methylin™ ER methyiphenidate HCI extended-release tablets, USP (10 mg and 20 mg) @
Rx Only

DESCRIPTION
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* PRECAUTIONS
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Each Methylin™ (methyiphenidate HC) Lablet, USP) 5 mq is svailable 23 a round, white unscored tablet debossed with 5 on one side and 3 bamed "M~ on the cther side. .-
Botties of 100..... ..NDC 0406-1121-01 ) i
Botties of 1000.... ..NDC 0406-1121-10

Each Meshylin™ {methylphenidate HC! tablet, USP) 10 mg is avadtable a3 a round, white scared tablet debossed with 10 on one side of the tablet and 3 M on the cther side.
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Food and Drug Administration
Center for Drug Evaluation and Research
= . Office of Generic Drugs
Abbreviated New Drug Application Review

CHEMISTRY REVIEW NO. 2

ANDA # 75-629

NAME AND ADDRESS OF APPLICANT
Mallinckrodt, Inc.

Attn:- Marianne Robb

675 McDonnell blvd.

PO Box 5840

St. Louis, MO 63134-0840

BASIS OF SUBMISSION , :
Reference Listed drug product: Ritalin-SR® by Novartis (Formerly
Ciba-Geigy), approved in NDA #18-029. "

According to patent certification, there are no active patents’or
periods of exclusivity in effect for the listed drug product. £

The proposed drug product contains the same active ingredients.and
has same strength, dosages form, route of administration,
indications and usage as the listed drug.

*The firm submitted an amendment for the new 10 mg strength. The
basis for this amendment for the 10 mg strength of Methylin™ ER
(Methylphenidate Hydrochloride Extended-release Tablets, USP 10 mg)
is Ritalin-SR® (NDA 18-029) as established by the Citizen Petition,
Docket No. 92P-0400/CP1, which may be found on page 13 of the
amendment to ANDA 75-629 as submitted on July 30, 1999. Ritalin- -SR®
owned by Novartis (formerly Ciba-Geigy Corporation, Pharmaceuticals
Division). ' :

SUPPLEMENT (s)
N/A

PROPRIETARY NAME
Methylin™

NONPROPRIETARY NAME
Methylphenidate Hydrochloride Extended-release Tablets, USP

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




ANDA 75-629

10.

12.

13.
14.

15.

AMENDMENTS AND OTHER DATES:

FIRM -

Original.submission (20 mg strength): 4-30-99
Amendment (Biocequivalence): 7-2-99

Amendment (10 mg strength): 7-30-99

Amendment (Chemistry): 9-7-99

Amendment (Chemistry-subject of this review): 10-29-99
Amendment (Labeling): 11-17-99

"Amendment (Labeling): 2-14-00

FDA
Acknowledgement: 5-17-99
Labeling, not acceptable: 11-9-99

. Bioequivalence, acceptable 20 mg strength: 7-14-99

Bioequivalence, acceptable 10 mg strength: 9-29-99.
Chemistry, not acceptable: 10-7-99 -
Labeling, not acceptable: 1-24-00

PHARMACOLOGICAL CATEGORY 11. Rx or QOTC
For ADS and narcolepsy Rx

L rymrey vyt

RELATED IND/NDA/DMF (s)

DOSAGE FORM . _
Solid Oral- Tablet

POTENCY
10 and 20 mg

CHEMICAL NAME AND STRUCTURE

Methylphenidate hydrochloride is methyl a-phenyl-2-.
piperidineacetate hydrochloride, and its structural formula is

\":—_> e

[298-59-9]

Page 2



ANDA 75-629 ' Page 3

16. RECORDS AND REPORTS
N/A -

17. COMMENTS
Bioequivalence acceptable for 10 mg (9/29/99) and 20 mg
strengths (7/14/99).
Labeling is pending.
EER is acceptable (11/4/99).
" DMF is acceptable (10/6/98).

18. CONCLUSIONS AND RECOMMENDATIONS

Approvable
19. REVIEWER: DATE COMPLETED:
Karen A. Bernard, Ph.D. (review #1) (9-23-99)

Ruth M. Ganunis, Ph.D. (review #2) 7 (XMhwo 4-4-00 qﬁJUU

s rgemrer st
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Mallinckrodt, Inc.

Attn: Marianne Robb

675 McDonnell blvd.

PO Box 5840

St. Louis, MO 63134-0840

BASIS OF SUBMISSION
Reference Listed drug product: Ritalin-SR® by Novartis (Formerly

Ciba-Geigy), approved in NDA #18-029.

According to patent certification, there are no active patents or
periods of exclusivity in effect for the listed drug product.

The proposed drug product contains the same active ingredientgband
has same strength, dosages form, route of administration, - §
indications and usage as the listed drug. -

*The firm submitted an amendment for the new 10 mg strength. The
basis for this amendment for the 10 mg strength of Methylin™ ER
(Methylphenidate Hydrochloride Extended-release Tablets, USP 10 mg)
is Ritalin-SR® (NDA 18-029) as established by the Citizen Petition,
Docket No. 92P-0400/CPl, which may be found on page 13 of the
amendment to ANDA 75-629 as submitted on July 30, 1999. Ritalin-SR®
owned by Novartis (formerly Ciba-Geigy Corporation, Pharmaceuticals
Division).

SUPPLEMENT (3)
N/A

PROPRIETARY NAME
Methylin™

NONPROPRIETARY NAME
Methylphenidate Hydrochloride Extended-release Tablets, USP
SUPPLEMENT (g) PROVIDE(s) FOR:

N/A



10.

12.

13.

14.

15,

le.

17.

AMENDMENTS, AND OTHER DATES:
Original‘submission: 4-30-99
Acknowledgement: 5-17-99
Amendment: (new strength):7-30-99
Amendment: 9-7-99

PHARMACOLOGICAL CATEGORY 11. Rx or OTC
For ADS and narcolepsy Rx
RELATED IND/NDA/DMF (s)
S
1 3
'
.star 1
DOSAGE FORM

Solid Oral- Tablet

POTENCY
10 and 20 mg

CHEMICAL NAME AND STRUCTURE
Listed in labeling insert.

RECORDS AND REPORTS

N/A

COMMENTS - i

This application contains chemistry deficiencies.

Bioequivalence ig pending for the 10 mg strength. The 20 mg strength
was found acceptable on 7/14/99 by Sikta Pradhan.



18.

19.

Labeliné is;pending.
EER is pending.

CQNCLHSIQNS_AND_BEQQMMENDAIIQNS
The application is unapprovable. Major amendment.

REVIEWER: DATE COMPLETED:
Karen A. Bernard, Ph.D. 9-23-99

'y wmpst
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Methylphenidate Hydrochloride Mallinckrodt Inc.

10 mg ER Tablet_- St. Louis, MO
ANDA # 75-629+4EVA) Submission Date:
Reviewer: Sikta Pradhan July 30, 1999

V:\firmsam\Mallinckrodt\ltrs&rev7 5629SDA.799.doc

Review of a Bioequivalence Study and Dissolution Data

I. BACKGROUND:

'Methylphenidate Hydrochloride is a mild central nervous system stimulant.

The firm had previously (submission dated April 30,1999) conducted thrge
acceptable bioequivalence studies (a single-dose fasting study, a single-dose fed study, -
and a multiple-dose study) comparing its Methylphenidate Hydrochloride 20-mg
tablets, to Ritalin-SR®, 20-mg tablets of Novartis (formerly CIBA Pharmaceuticals
Co.). T

Currently no RLD for 10 mg strength of Methylphenidate Hydrochloride ER tablet is
available in the market. In this amendment the firm submitted results of a single-
dose fasting bioequivalence study conducted on its 10-mg ER Methylphenidate
Hydrochloride tablets to the Agency for approval of the test product.

The basis for this amendment for the 10 mg strength of Methylphenidate
Hydrochloride ER tablets has been established by the Citizen Petition, Docket No.
92P-0400/CPI (copy of the Citizen Petition and the letter approving the petition is
attached).

II. OBJECTIVE:
1. To comparé the relative bioavailability of Mallinckrodt's Methylphenidate
HCl, 10-mg ER tablets to the reference product, Novartis' Ritalin-SR* 20-mg

tablets under fasting conditions.

2. Review of the dissolution data for the 10mg strength of the test and 20-mg
strength of the reference products.



II1. SINGLI_E DOSE STUDY UNDER FASTING CONDITIONS
(Study Number: 98355)

Study Facilitv Information:

Clinical Facility: =~ Gateway Medical Research, St. Charles, MO.
Clinic Director:

Principal Investigator: Irwin Plisco, MD.
Clinical Study Dates: May 8 - 16, 1999

Analvtical Facility: =~ ~
Project Director: =~ °
Analytical Director: . “h.D.

Analytical Study Dates: June 9, 1999 to July 8, 1999

The Duration of Maximum Storage Time: About two months
Sponsor: Mallipckrodt Inc‘._

3

Study Design: Single dose, randomized, two-period, two-treatment, two-sequefice
crossover study under fasting conditions. E
Subject Selection

Subjects selected for the study met the following acceptance criteria:

1. Age range: 18 to 45 years.

2. Healthy as determined by physical examination, medical history, and clinical
laboratory diagnostic tests: blood chemistry, hematology, urinalysis and HIV.

3. Absence of any exclusion criteria determined during physical or laboratory
evaluations.

4. Body weight within 15% of their ideal body **weight according to Table of
"Desirable Weights of Adults”, Metropolitan Life Insurance Company, 1983.

Thirty-two (32) volunteers met all eligibility requirements and were successfully
selected for the study.

Subject Restrictions:

1. No antacids- no alcohol-, grapefruit- or xanthine-containing beverages and
foods for the 24 hours before dosing and throughout the period of sample
collection.

2. No medication (including over-the-counter products) for the 7 days preceding
the study.

3. Water intake was prohibited from one hour pre-dose until one hour post-dose.

2




4. Subjécts_,_;re_mained ambulatory or seated upright and were prohibited from
smoking. No strenuous activity was permitted at any time during the housing
period.

Treatments: -

A 2 x 10 mg Methylphenidate HCI tablet (test product) of Mallinckrodt, Lot
#MHSC9921, Lot size 252,700 tablets, Potency 98.2%

B. 1 x 20 mg Ritalin-SR® tablet (Novartis), Lot #1T233346, Exp: September, 1999,
Potency 98.8%

Dose Administration:

A single oral dose of 20 mg, (test product or reference product) was administered
with 240 mL of water following a 10 hour fast. '

- ‘ : i
Drug Washout Period:  One week : g
Special Procedures: Blood pressure and pulse measurements were obtained ~

within 60 minutes pre-dose, and within 30 minutes post-
dose, and also at 2, 4, 6 hours post dose.
Housing Evening prior to each drug administration until 36 hours

after dosing

Meal and Food Restrictions:

All volunteers fasted for 10 hours prior to and 2 hours after drug administration. No
fluid except that given with drug administration was allowed from 1 hour prior to
dose administration until 2 hours after dosing. Standard meal was served at 4 hour
post-dose. No caffeine-containing food or beverages were served during the first 24
hours.

Blood Samples Coliection:

Blood samples were collected in vacutainers containing EDTA (anticoagulant) at the
following times: O (pre-dose), 20 and 40 minutes, and 1, 1.5, 2, 2.5, 3, 4, 5, 6,7,8,
10, 12, 14, 16, and 24 hours post-dose (18 samples). The plasma samples were
separated and stored frozen at -20°C + 5°C until analysis.

3



Assav Metﬁodology

Plasma samples were analyzed for intact methylphenidate using a

pv—— -~ =

-

The pre-study and during study assay validations for methylphenidate are presented

in Tables 1 & 2 below:

Table 1.Pre-Study Assay Validation

temperature

Parameter Quality Standard Curve Samples
Control
Samples
QC or Std. Curve Conc. 0.75,10.0, |0.25,0.5, 1.0, 2.0, 5.0, 10.0, 25.0
(ng/mL) 20.0, 50.0 : L
Inter-day Precision (% CV) |17.6,3.9, |11.3,89,10.8,9.1,35,2.6,3.4 5
i " 146,19
Absolute Deviation (% 9.2,6.2, 0.80, 1.5, 2.1, 0.28, 1.3, 0.57, 0.36 T_
Actual) 8.1,9.4 Ct
Intra-day Precision (% CV) [21.9,1.5, {1) NA,7.8,14.4,4.7,5.5,3.6,2.6
23,19 2) 5.8,62,10.0,0.29,095,1.1,3.0
3) NA,49,11.4,17.2,2.6,2.3,5.5
Absolute Deviation 13.8,89, |1) 1.6,1.5,0.93,0.33,0.27,0.57,0.27
(% Actual) 11.7,94 |2) 5.7,4.8, 2.5, 1.3, 3.5,0.07,0.40
3) 13.0, 10.8,4.6,0.83,0.13, 2.3,0.93
Linearity (Range of R 0.9983 to 0.9995
values)
Linear Range (ng/mL) 0.25 ng/mL to 25.0 ng/mL
Sensitivity/LOQ (ng/mL) 0.250 ng/mL
Stability in Plasma:
a) Long-term Frozen 10 months
b) Bench-top at room 6.5 hours

c) Freeze/Thaw

Stable at least three cycles

d) Extract Stability

Stable at room temperature for 24 hours dunng
extraction

Specificity

Specific; no interference from endogenous compounds
noted in serum blanks or pre-dose subject serum
samples.




Table 2. During study Assay Validation for Fasting Study #98355

Parameter - QC Samples Standard Curve Samples
QC or Std.-Curve Conc. 0.75, 10.0, 0.25,0.5,1.0,2.0,5.0, 10.0, 25.0
(ng/mL) 20.0
Inter day Precision (% CV) 12.3, 10.1, 10.8,10.3,7.5,6.0,6.0,4.2,5.9
9.9
Absolute Deviation (% Actual) | 0.81, 0.41, 3.7,25,15,7.8,1.7,4.4,0.30
2.2
Linearity (Range of R values) 0.9922 t0 0.9997
Linear Range (ng/mL) 0.25t025.0
Sensitivity/LOQ (ng/mL) 0.25
Results:
" 3
Thirty-two (32) volunteers were selected for the study and all 32 volunteers 4
completed the study. The pharmacokinetic and statistical analyses (using SAS-GLN_E

—

procedure for analysis of variance) were conducted on data obtained from all 32
subjects. During this study six adverse events in six subjects (2 events due test
product and 2 for reference products) were reported. However, there was no serious
adverse event or any event, which required terminating any subject from the study.
No non-zero pre-dose plasma value was observed. The mean plasma concentration
versus time data for the test and reference products are summarized in the following
table:

Table 3. Arithmetic Mean (N=32) Plasma Concentration (ng/mL) versus Time

TIME ' TEST REFERENCE
(HR) TREATMENT A TREATMENT B
Mean ' SD Mean SD

0 0 - 0 -
0.33 0.0088 0.0495 0.0388 0.1318
0.67 0.8114 0.4914 0.7484 0.8455
1 2.1749 1.1721 1.8541 0.9708
1.5 3.2675 1.2234 2.9466 1.1171
2 4.0019 . 1.2714 3.9241 1.4213
2.5 4.4188 1.3721 4.4281 1.7432
3 4.6959 1.4053 4.5384 1.5421
4 5.1513 1.7896 4.8097 1.6968
5 . 5.6775 1.6769 5.7119 1.7775




6 _ 4.6384 1.4075 4.9422 1.7168
7 3.8069 1.3133 4.0894 1.4024
8 34966 1.1290 3.5022 1.3298
10 2.0713 0.7864 2.4263 0.9179
12 1.3516 0.6008 1.5828 0.6340
14 0.9262 0.4328 1.0349 0.5101
16 0.5669 0.3727 0.6730 0.3901
24 0.0571 0.1612 0.0570 0.1591

Table 4: Pharmacokinetic Parameter Summary (Means of Untransformed Data)

Parameter Test Formulation Reference Formulation Ratio

Mean (SD) Mean (SD) (A/B)

AUCinf 47.46 (15.94) 49.61 (17.57) 0.96
(ng-hr/mL)

AUCt 44.79 (15.17) 46.76 (17.07) . 0.96
(ng-hr/mL)

Cmax (ng/mL) 5.83 (1.69) - 5.84 (1.85) .1.00
Kel (1/hr) 0.2133 (0.0484) 0.2134 (0.0408) 1.00
T1/2 (hr) 3.4240.82) 3.37 (0.68) 1.01

Tmax (hr) 4.66 (0.90) 4.89 (0.97) 0.95
N =32

T wwereppt

The summary of 90% confidence intervals limits, least squares mean (LSM) ratios
and intra-subject variabilities for the critical pharmacokinetic parameters are
presented below.

Table 5: Summary of 90% Confidence Limits and Variability
_ Ln(AUCinf) Ln(AUCt) Ln(Cmax)
90% CI (%) 93.2 -99.0 93.4 - 99.5 96.8 - 104.6
LSM Ratio 96.1 96.4 100.6
(Test/Ref) %
Intra-subject CV (%) 7.14 7.36 9.10

As seen in the above summary table, the 90% confidence intervals for all parameters
are within 80 to 125%.

V1. Product Formulation:

The composition of the test formulation is presented in Table 6.



Table 6. Compositions of Mallinckrodt’s (Methylin™ ER) Methylphenidate HCI

Extended-release-10 mg and 20 mg Tablets

Ingredients -,

Amounts (mg)/Tablet

Amounts (mg)/Tablet

Methylphenidate -

10.000

20.000

Hydroxypropyl Methylcellulose

Magnesium Stearate :
Microcrystalline Cellulose .
. 01)
Purified Water

Talc

Total

VIIL. In Vitro Dissolution Testing Results:

The firm has conducted dissolution testing using the USP dissolution method for
Methylphenidate Hydrochloride ER tablets (USP 23, supplement 5, pg. 3423) as

presented below:

The USP method:

Medium: Water, 50
Apparatus: Paddle
RPM: 50
Specifications:

0 mL

The dissolution data are presented in Table 7.

LI

1 wrer qppst

Table 7. In Vitro Dissolution Testing

Dose Strength: 10 mg

Drug (Generic Name): Methylphenidate hydrochloride
Dosage Form: Extended Release Tablet

I.  Conditions for Dissolution Testing:

Apparatus: Paddle
Speed: 50 rpm
No. Units 12




Medium.. == Water

Volume: -~ 500 ml

Sampling Fime: 1, 2, 3.5, 5 and 7 hours

Reference Preduct: Ritalin-SR® 20 mg tablets (Ciba-Geigy Corp.)
II. Results of In Vitro Dissolution Testing:

Time Test Reference (Ritalin-SR®)
(hr) Lot # SC9921 Lot # 1T233346
Mean | .....Range__ CV% Mean Range V%

| 41.82% 7.06% 41.84% 1.67%
2 59.62% 5.74% 58.28% 4 1.97%

15 76.02% 5.46% 74.32% —1.73%
5 86.71% 3.99% 84.88% 1.41%
Z 93.60% Sl o o 2.85% 94.33% . o 1.73%

The dissolution data are acceptable. ‘The dissolution data of 10-mg and 20-mg.
‘tablets of the test product are comparable.

Comments: .: <

l. The results of the single-dose bioequivalence study conducted under fasting
conditions demonstrated that at 20 mg dose, the test product,
Methylphenidate Hydrochloride Extended-release 10 mg Tablet manufactured
by Mallinckrodt Inc. has similar bioavailability as the reference listed drug,
Ritalin-SR® 20 mg Tablet.

3
¢
£
|4

2. The dissolution data indicate that Mallinckrodt’s Methylphenidate
Hydrochloride Extended-release Tablets, 10 mg (Methylin™ ER) and the RLD,
Ritalin-SR® 20 mg Tablets had comparable dissolution profiles and both met
the USP dissolution specifications.

3. The firm had previously conducted three acceptable bioequivalence studies, a
single-doe fasting study, a single-dose fed study, and a multiple-dose study,
comparing-its Methylphenidate Hydrochloride 20-mg ER tablets, to Ritalin-
SRR, 20-mg tablets of Novartis (formerly CIBA Pharmaceuticals Co.).

Recommendations:

1. The single dose bioequivalence study under fasting conditions conducted on the
test product, Mallinckrodt's Methylphenidate Hydrochloride ER Tablet, 10 mg,
lot # MHSC99921, comparing it to the reference product, Ritalin-SR® Tablet, 20

8



mg, lot # 1T233346 of Novartis, has been found acceptable by the Division of
Bioequivalence:-- The study demonstrated that at 20 mg dose, Methylphenidate
Hydrochloride= Extended-release Tablet, 10 mg (Methylin™ ER), lot #
MHSC9921 manufactured by Mallinckrodt Inc. has similar bioavailability as the
reference.listed drug, Ritalin-SR® 20 mg Tablet.

2. The in vitro dissolution testing conducted by Mallinckrodt Inc. on its
Methylphenidate Hydrochloride ER Tablet, 10 mg, lot # MHSC9921 and
Ritalin-SR® Tablet, 20 mg, lot # 1T233346 of Novartis, using USP dissolution
method, is acceptable. The dissolution testing should be incorporated into the
firm's manufacturing controls and stability program. The dissolution should meet
the following specifications:

| yowoer vt

3. The amendment is acceptable.

A7 bl

Sikta Pradhan, Ph.D.
Division of Bioequivalence
Review Branch 1

/
RD INITIALED YCHUANG é/ § ?7‘ 2
FT INITIALED YCHUANG (/A-{- = (a7
Concur: %‘dﬂh Da(e;? -w

Dale P. Conner, Pharm.D.
Director, Division of Bioequivalence
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Methylphénid_atg Hydrochloride Mallinckrodt Inc.

20 mg ER Tablet--- St. Louis, MO
ANDA # 75-629TEVA) Submission Date:
Reviewer: Sikta Pradhan April 30, 1999

V:Mfirmsam\Mallinckrodt\trs&rev\75629s3d.499.doc July 2,1999

Review of Three Bioequivalence Studies and Dissolution Data

I. BACKGROUND:

- ¥
Methylphenidate Hydrochloride is a mild central nervous system stimulant.
mode of action in man is not completely understood, but methylphenidafe
presumably activates the brain stem arousal system and cortex to produce its
stimulant effect. Methylphenidate hydrochloride appears to be well absorbed from
the GI tract and effects persist for 3-6 hours after oral administration of conventional
tablets and about 8 hours after oral administration of extended-release tablets.

The firm has conducted three bioequivalence studies, a single-doe fasting study, a
single-dose fed study, and a multiple-dose study, comparing its Methylphenidate
Hydrochloride 20-mg ER tablets, to Ritalin-SR®, 20-mg tablets of Novartis (formerly
CIBA Pharmaceuticals Co.). The firm submitted these study data (as an electronic
submission) to the Agency for approval of its test product.

RLD: Ritalin-SR*®, 20-mg tablets

II. OBJECTIVE:

1. To compare the relative bioavailability of Mallinckrodt's Methylphenidate
HCI, 20-mg ER tablets to the reference product, Novartis' Ritalin-SR* 20 mg

tablets under fasting, fed and multiple dosing conditions.

2. Review of the dissolution data for the 20mg strength of the test and reference
products.



[II. SINGLE DOSE STUDY UNDER FASTING CONDITIONS
(Study Number: 98260)

Study Facilitv Infarmation:

Clinical Facility:  Gateway Medical Research, St. Charles, MO.
Principal Investigator: Irwin Plisco, MD.
Clinical Studv Dates: November 14 - 22, 1998

Analvtical Facility:

Project Director:
Analvtical Studv Dates: 11-30-98 to 12-16-98

The Duration of Maximum Storage Time: About one month
Sponsor: Mallinckrodt Inc.

-

Study Design: Single dose, randomized, two-period, two-treatment, two-sequence

crossover study'under fastiig conditions. ¥
3

Subject Selection . E

Subijects selected for the study met the following acceptance criteria:

1. Age range: 18 to 45 years.

2. Healthy as determined by physical examination, medical history, and clinical
laboratory diagnostic tests: blood chemistry, hematology, urinalysis and HIV.

3. Absence of any exclusion criteria determined during physical or laboratory
evaluations.

4. Body weight within 10% of their ideal body weight according to Table of
"Desirable Weights of Adults", Metropolitan Life Insurance Company, 1983.

Thirty-two (32) volunteers met all eligibility requirements and were successfully
selected for the study.

Subject Restrictions:

1. No antacids- no alcohol-, grapefruit- or xanthine-containing beverages and
foods for the 24 hours before dosing and throughout the period of sample
collection.

2. No medication (including over-the-counter products) for the 7 days preceding
the study.

3. Water intake was prohibited from one hour pre-dose until one hour post-dose.




4. Sub)ects remained ambulatory or seated upright and were prohibited from
smoking. No strenuous activity was permitted at any time during the housing

period. 7

Treatments:

A. 1 x 20 mg Methylphenidate HCI tablet (test product) of Mallinckrodt, Lot
#MHSC9851, Lot size ablets, Potency 96.0%

B. 1 x 20 Ritalin-SR® tablet (Novartis), Lot #1T233345,Exp: November, 1999,
Potency 99.0%

Dose Administration:
A single oral dose of 20 mg, (test product or reference product) was administered
with 240 mL of water following a 10 hour fast.

Drug Washout Period: One week

- 3
Special Procedures: Blood pressure and pulse measurements were obtained g‘
within 60 minutes pre-dose, and within 30 minutes post-§
dose, and also at 2,4, 6 post dose hours. -
Housing Evening prior to each drug administration until 36 hours
after dosing

Meal and Food Restrictions:

All volunteers fasted for 10 hours prior to and 2 hours after drug administration. No
fluid except that given with drug administration was allowed from 1 hour prior to
dose administration until 2 hours after dosing. Standard meal was served at 4 hour
post-dose. No caffeine-containing food or beverages were served during the first 24
hours.

Blood Samples Collection

Blood samples were collected in vacutainers containing EDTA (anticoagulant) at the
following times: O (pre-dose), 20 and 40 minutes, and 1, 1.5, 2, 2.5, 3, 4, 5, 6, 7, 8,
10, 12, 14, 16, and 24 hours post-dose (18 samples). The plasma samples were
separated and stored frozen at -20°C + 5°C until analysis.

Assay Methodology
Plasma samples were analyzed for intact methylphenidate using a

- ;s . PR
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The pre-study ;hd-during study assay validations for methylphenidate are presented

in Tables 1 & 2 bélow:

Table 1.Pre-Study Assay Validation

temperature

Parameter Quality Standard Curve Samples
Control
Samples
QC or Std. Curve Conc. 0.75,10.0, [ 0.25,0.5,1.0, 2.0,5.0,10.0,25.0
(ng/mL) 20.0, 50.0
Inter-day Precision (% CV) |17.6,3.9, |11.3,89,10.8,9.1,35,2.6,3.4
4.6,1.9
Absolute Deviation (% 9.2,6.2, 0.80, 1.5, 2.1,0.28, 1.3, 0.57, 0.36
Actual) 8.1,9.4 ' :
Intra-day Precision (% CV) | 219,15, |1) NA,7.8,144,47,5.5,3.6,2.6
23,19 2) 5.8,6.2,10.0,0.29,095,1.1,3.0
) - 3) NA, 4.9,11.4,17.2,26,23,55 B
Absolute Deviation 138,89, |1) 1.6, 1.5,093,033,027,057, 028 |
(% Actual) 11.7,9.4 |2) 5.7,4.8,2.5,1.3,3.5,0.07,0.40"
3) 13.0,10.8,4.6,0.83,0.13,2.3,0.93
Linearity (Range of R 0.9983 to 0.9995
values)
Linear Range (ng/mL) 0.25 ng/mL to 25.0 ng/mL
Sensitivity/LOQ (-g/mL) 0.250 ng/mL
Stability in Plasma:
a) Long-term Frozen 10 months
b) Bench-top at room 6.5 hours

c) Freeze/Thaw

Stable at least three cycles

d) Extract Stability

Stable at room temperature for 24 hours during

extraction

Specificity

Specific; no interference from endogenous compounds
noted in serum blanks or pre-dose subject serum

samples.




Table 2. During study Assay Validation for Fasting Study #98260

Parameter =  _-- QC Samples Standard Curve Samples

QC or Std. Curve Conc. 0.75, 10.0, 0.25,0.5,1.0, 2.0, 5.0, 10.0, 25.0
(ng/mL) - 20.0

Inter dav Precision (% CV) 6.4,4.7,103 [9.7,8.6,4.5,64,3.0,4.6,3.3
Absolute Deviation (% Actual) | 7.1,4.3,2.5 22,59,13,2.6,2.1,0.24,0.06

Linearity (Range of R values) 0.9986 to 0.9999

Linear Range (ng/mL) 0.25t025.0
Sensitivity/LOQ (ng/mL) 0.25
Results:

' Thirty-two (32) volunteers were selected for the study and 31 volunteers completed
the study. Subject#19 completed only the first period of the study. The
pharmacokinetic and statistical analyses (using SAS-GLM procedure for analysis of
variance) were ‘conducted on data obtained from 31 subjects. During this study,
there was no serious adverse event or any event, which required terminating any
subject from the study. No non-zero pre-dose plasma value was observed. The me
plasma concentration versus time data for the test and reference products are
summarized in the following table:

¥
E
14

Table 3. Arithmetic Mean Plasma Concentration (ng/mL) versus Time

TIME TEST REFERENCE RATIO
(HR) ' TREATMENT A TREATMENT B (A/B)
N Mean SD N Mean SD

0.33 31 0.0479 0.1334 32 0.0095 0.0536 5.0421
0.67 31 - 0.8074 0.6314 32 0.9133 0.6030 0.8840
1 31 1.9373 1.1761. 32 2.2732 1.2664 0.8522
1.5 31 3.3700 1.7691 32 3.6228 1.9784 0.9302
2 31 4.2403 2.0672 32 4.3750 22117 0.9692
2.5 31 5.0358 2.7250 32 5.0066 2.7877 1.0058
3 31 " | 5.2532 2.8207 32 5.1922 2.6963 1.0117
4 31 5.7384 3.5698 32 5.6944 3.1958 1.0077
5 31 6.3400 3.7021 32 6.9228 2.8518 0.9158
6 31 5.5761 3.4673 32 . 5.8541 3.2044 0.9525
7 31 4.7710 3.3926 32 5.0803 2.9477 0.9391
8 31 3.9971 2.8859 32 | 42519 2.6829 0.9401
10 31 2.7706 2.4505 32 3.0216 2.1195 0.9169
12 31 2.0773 2.2746 32 2.0615 1.7531 1.0077
14 31 1.4893 1.8080 32 1.5673 1.4912 0.9502
16 31 1.1551 1.5038 32 1.0342 1.1125 1.1169
24 31 0.3489 0.8040 32 0.2427 0.5348 1.4376




Table 4: Pharmaeokinetic Parameter Summary (Means of Untransformed Data)

Parameter N .| Test Formulation N Reference Formulation Ratio

- Mean (SD) Mean (SD) (A/B)

AUCinf 31 63.32 (55.41) 32 63.09 (43.48) 1.00
(ng-hr/mLj

AUCt 31 58.14 (47.59) 32 59.28 (39.81) 0.98
(ng-hr/mL)

Cmax (ng/mL) | 31 6.51 (3.66) 32 7.06 (3.09) 0.92
Kel (1/hr) 31 0.17 (0.043) 32 0.19 (0.040) 0.89
T1/2 (hr) 31 4.28 (1.21) 32 3.77 (091) 1.14
Tmax (hr) 31 4,65 (0.97) 32 4.67 (0.81) 1.00

The summary of 90% confidence intervals limits, least squares mean (LSM) ratios,
inter-subject variability, and intra-subject variability for the critical pharmacokinetic
parameters is presented below.

3
Table 5: Summary of 90% Confidence Limits and Variability g’
In(AUCinf) | Ln(AUCY) Ln(Cmax) | F
90% CI (%) 90.7-98.3 89.3-96.8 82.9-94.5
LSM Ratio 94.4 93.0 88.5
(Test/Ref) % '
Intra-subject CV (%) 9.42 9.38 15.2
Inter-subject CV (%) 70.9 70.3 52.2

As seen in the above summary table, the 90% confidence intervals for all parameters
are within 80 to 125%. These results indicate that the Test and Reference
formulations are bioequivalent.

IV. BIOEQUIVALENCE STUDY UNDER NON-FASTING CONDITION
(Study #98259)
Study Information: As mentioned in the fasting study.

Study Design: . Single-dose, three-way crossover design
Subject Selection

Subjects selected for the study met the selection and restriction criteria mentioned in
the fasting study.

Clinical Study Dates: 11-8-98 to 11-23-98

Analytical Study Dates: 12-28-98 to 2-1-99

The Duration of Maximum Storage Time: Little less than two months
6




Treatments:

A. 1 x 20 mg methylphenidate tablet (test product) of Mallinckrodt, Lot
#MHSC9835]1, after an overnight fast

B. 1 x 20 mg methylphenidate tablet (test product) of Mallinckrodt, Lot
#MHSC9851, thirty minutes after initiation of a high fat breakfast preceded by

an overnight fast.

C. 1 x 20 mg Ritalin-SR® tablet (reference product), Lot #IT233345, thirty
minutes after initiation of a high fat breakfast preceded by an overnight fast.

Dose Administration:

A single oral dose of 20mg (methylphenidate, test or reference) tablet was
administered with 240 mL of water.

Drug Washout Period: =~ One week between doses
Meal and Fluid Restrictions:

)
For treatments A, subjects fasted for 10 hours before drug administration. g
t

For treatments B and C, subjects received a standard high fat breakfast 30 minutés
before dosing.

In all treatments, water was given ad lib after 2 hour of dosing. All volunteers fasted
for 4 hours after drug administration. Standard meal was served during the in-house
confinement period. No caffeine-containing food or beverages were served during the
study. All subjects were confined from 12 hours pre-dose to 36 hours post-dose.

Blood Samples Collection Similar as mentioned in the fasting study.

Assay Methodology:  Same as discussed in the fasting study

The pre-study assay validations have been presented in Table 1 before.
The during study assay validations have been presented in Table 6 below:

Table 6. Assay Validation for Food Effects Study #98259

Parameter : QC Samples Standard Curve Samples

QC or Std. Curve Conc. (ng/mL) | 0.75, 10.0, 20.0 |{0.25,0.5, 1.0, 2.0, 5.0, 10.0, 25.0
Inter-day Precision (% CV) 5.8,5.3,15.6 8.4,9.7, 10.6, 6.6, 3.8,4.7, 4.0
Absolute Deviation (% Actual) 1.7,0.09,048 [0.29,7.1,1.1,4.3,1.4,2.1,0.44

Linearity (Range of R values) 0.9977 to 0.9998

Linear Range (ng/mL) 0.25t0 25.0

Sensitivity/LOQ (ng/mL) 0.25



Results:

Of the 24 healthy; adult subjects enrolled in the study, all 24 successfully completed
all three phases of the study. Ten adverse events (6 events due to test and 4 events
due to reference products) were reported in 8 subjects. One of the events was judged
likely to be drug related, 6 were judged to be unrelated to study medications, and 3
had an inaccessible relationship. Five of the events were of mild severity and required
no intervention, while 5 events were considered of moderate severity and one
required intervention. Nine adverse events resolved prior to dismissal from the
clinical study site (i.e. exit exam) and one was resolved on follow-up. The mean
plasma concentrations versus time data for the test and reference products have been
summarized below:

‘Table 7. Arithmetic Mean Plasma Concentration (ng/mL) versus Time

TIME FED TEST FED REFERENCE FASTING TEST | RATIO | RATIO

(HR) (A) (B) (C) A/B A/C
N | Mean STD N | Mean STD N | Mean STD ;

0 24 { 0.0000 { 0.0000 | 24 | 0.0000 | 0.0000 | 24 | 0.0000 | 0.0000 { 0.0000 (ﬁOO

0.33 24 ] 0.0843 | 0.1832 | 24 | 0.0000 | 0.0000 { 24 | 0.0468 | 0.1326 | 0.0000 | 1.8013

0.67 24 | 1.1192 | 1.0264 | 24 | 0.6625 | 0.4746 | 24 | 0.8717 | 0.5096 | 1.6894 | 1.2839

I 24 1 19599 | 1.2955 | 24 | 1.8315 | 0.9407 | 24 | 1.8870 | 0.7605 { 1.0701 1.0386
1.5 24 |1 3.0830 | 1.3444 | 24 | 2.8883 | 1.2358 | 24 | 2.6163 | 0.7097 | 1.0674 | 1.1784
2 24 )1 3.8304 | 1.2111 | 24 | 3.8333 | 1.3421 | 24 | 3.2479 | 0.7184 | 0.9992 1.1793
2.5 24 | 4.6842 | 1.4355 | 24 | 4.5754-| 1.3895 | 24 | 3.7900 | 0.8730 | 1.0238 1.2359
3 24 | 5.1183 | 1.3984 | 24 | 4.9754 | 1.4799 | 24 | 3.9954 | 0.8144 | 1.0287 | 1.2810
4 24 | 54367 | 1.4589 | 24 | 5.5321 | 1.0681 | 24 | 4.1813 | 0.7055 | 0.9828 | 1.3002
S 24 | 5.6675 | 1.5702 | 24 | 6.2988 | 1.2897 | 24 | 4.3300 | 0.7014 | 0.8998 1.3089
6 | 24 | 4.6033 | 1.3877 | 24 | 5.3225 | 1.1278 | 24 | 3.6767 | 0.6391 | 0.8649 | 1.2520
7 24 | 3.8888 1 0.8807 | 24 | 4.4513 | 0.8872 | 24 | 3.2238 | 0.7888 | 0.8736 | 1.2063
8 24 132142 | 0.8864 | 24 | 3.6917 | 0.7585 | 24 | 2.6513 | 0.5776 | 0.8707 | 1.2123

10 24 | 2.2600 | 0.5705 | 24 | 2.5725 | 0.6781 | 24 | 1.7967 | 0.4719 | 0.8785 | 1.2579

12 24 [ 1.5653 | 0.5130 | 24 | 1.5179 ] 0.3262 | 24 | 1.2345 [ 0.4311 [ 1.0312 | 1.2680

14 24 | 1.1372 | 0.3978 | 24 | 0.9861 | 0.2650 | 24 | 0.9594 | 0.3477 | 1.1532 | 1.1853

16 24 | 0.7670 | 0.3026 | 24 | 0.6273 | 0.2408 | 24 | 0.6319 | 0.2637 | 1.2227 | 1.2138

24 24 1 0.1111 | 0.1640 | 24 | 0.0309 | 0.1049 | 24 -) 0.0789 | 0.1260 | 3.5955 | 1.4081

The pharmacokinetic parameters for each formulation, calculated from the
untransformed data, have been presented in Table 10 below:



Table 8: Pharmacokinetic Parameter Summary

PK [ N FEDTEST | N FED N FASTING | RATIO | RATIO
PARAMETE L TREATMENT REFERENCE TEST | B/C B/A
R B (SD) TREATMENT TREATMENT
T C (SD) A (SD)
AUCinf -| 24 S1.12 24 51.29 24 41.19 1.00 1.24
(ng-hr/mL) (9.69) (8.10) (7.71) (1.20) | (1.26)
AUCt 24 47.44 24 48.55 24 37.96 0.98 1.25
(ng-hr/mL) (9.70) (7.35) (6.94) (1.32) | (1.40)
Cmax 24 6.21 24 6.64 24 4.59 0.94 1.35
(ng/mL) (1.27) (1.19) (0.79) (1.07) | (1.61)
Kel 24 0.17 24 0.23 24 0.17 0.74 1.00
(1/hr) (0.06) (0.05) (0.05) (1.20) | (1.20)
T1/2 24 4.44 24 3.21 24 4.38 1.38 1.01
(hr) (1.45) (1.00) (1.30) (1.45) | (1.12)
Tmax 24 4.15 24 4.38 24 4.17 0.95 1.00
(hr) (1.21) (1.09) (0.95) (1.11) (1.27)

Results indicated that food increases both AUC and Cmax (similar results were also

observed in other methylphenidate-ANDAs submitted to the agency).

The summary of 90% confidence intervals limits, least square mean (LSM) ratios,

3
¢
E
£

~ inter-subject variability, and intra-subject variability for the critical pharmacokinetic-
parameters are presented in Table 9 below.

Table 9: Confidence Limits (90%) and Variability for Test Fed and Reference Fed

Ln(AUCinf) Ln(AUCt) Ln(Cmax)
90% CI (%) |95.4to0 103.3 92.7 10 101.3 87.9 to 99.0
LSM Ratio 99.8 99.2 96.3
(Test/Ref) %
Intra-subject 8.06 8.96 11.97
CV (%)
Inter-subject 26.6 27.4 25.5
CV (%)

As seen in Table 9-above the LSM Ratios for the AUCt, AUCinf, and Cmax are

within 80% to 120%. These results indicate that the Test and Reference
formulations are bioequivalent.




V. MULTiIiL_E DOSE BIOEQUIVALENCE STUDY
Study #98258

Obijective: Studyr-‘ to evaluate the bioavailability of the test preparation of
Methylphenidate sustained release 20 mg tablet in comparison with Ritalin-SR* as
reference preparation under steady state conditions in 32 healthy male volunteers.
Study Investigators and Contract Laboratory: Identical to fasting study.

Clinical Study Dates: 11-02-98 to 11-19-98

Analytical (assay) Dates: 12-11-98 to 01-13-99

The Duration of Maximum Storage Time: Less than 10 weeks

Study Design: An open, multiple-dose, randomized, two-way crossover design with
32 healthy maté non-smoking subjects.

| cwmrer v !

Subject Selection Criteria: Similar to the previous studies.

Subject Restrictions: Similar to the previous studies.

Drug Treatments :

1. Test Product A : Methylphenidate 20mg tablet (Mallinckrodt), Lot #MHSC9851,
one 20-mg tablet every 8 hours on days 1-3, and one tablet on 4™ day after over
night fast.

2. Reference Product B : Ritalin-SR® Tablet, 20mg (Novartis), Lot #1T233345, one
20-mg tablet every 8 hours on days 1-3, and one tablet on 4™ day after over night
fast.

Therefore, during each period subjects were administered one tablet every 8 hours for
a total of ten doses.

Washout Period: 10 days

During each period of the study, 10 mL blood samples were collected at the following
intervals: prior to the first dose (baseline), within 30 minutes prior to doses 2 to 10
(trough levels). Blood samples (10 mL each) were also collected at the following
times: after the tenth (last) dose: 20 and 40 minutes, and 1, 1.5, 2, 2.5, 3,4, 5, 6, 7,
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and 8 hours post-dose. The samples were collected into pre-chilled Vacutainer tubes
containing EDTA-anticoagulant. The blood samples were centrifuged at 4°C, and the
plasma samples wére kept frozen at ~20°C untill analysis.

Assay Methodology: Same as that mentioned in the fasting study.
The during-study assay validations for Methylphenidate have been presented below:

Table 11. Assay Validation for Multi-Dose (Steady State) Study #98258

Parameter Quality Standard Curve Samples

Control

Samples
QC or Std. Curve Conc. 0.75, 10.0, 0.25,0.5, 1.0, 2.0, 5.0, 10.0,
(ng/mL) 20.0 25.0
Inter-day Precision (% CV) 9.5,94,10.1 [103,10.6,9.7,5.1,5.1, 2.8,

3.8 L

Absolute Deviation (% . 1.6,0.15,2.4 |0.04,0.33,0.03,0.71, 1.0, |
Actual) 0.24, 0.03
Linearity (Range of R values) | 0.9979 to0 0.9997 1
Linear Range (ng/mL) 0.25 to 25.0 :
Sensitivity/LOQ (ng/mL) 0.25

Results of the Multi-Dose Study:

Of the 32 subjects who began the study, all 32 completed both periods. Seventy-three
(73) adverse events (29 events due to test product, 41 events due to reference
products, and 3 at pre-dose) were reported by 22 of the volunteers during the study.
Fifty-two of the events were judged likely to be drug related, 18 were judged to be
unrelated to study medications, and 3 had an unassessable relationship. Sixty-seven
of the events were of mild severity and required no intervention, and 5 of the events
were considered of moderate severity and none required intervention. One of the
adverse events was considered severe and required intervention. Sixty-eight adverse
events resolved prior to dismissal from the clinical study site (i.e. exit exam) and the
other 5 were resolved on follow-up Based on the dose (20 mg) and the dosing interval
(q8hr), the number of adverse events is not regarded as unusual for this drug.

The mean plasma concentration versus time data for the test and reference products
are summarized in Table 12:
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Table 12. Arithmetic Mean Plasma Concentrations (ng/mL) versus Time '

TIME ~ |[..-  TEST REFERENCE RATIO
= TREATMENT A TREATMENT B (A/B)
(DAY) | (HR) | N Mean STD N Mean STD
1 0 32 0.00 0.00 32 0.00 0.00 0.00
7.5 32 2.99 1.06 32 3.24 1.24 0.92
15.5 32 4.20 2.00 32 4.17 1.66 1.01
2 0 32 5.02 2.63 32 4.90 2.17 1.02
7.5 32 4.01 1.58 32 4.07 1.38 0.99
. 15.5 32 4.55 2.19 32 4.50 2.05 1.01
3 0 32 5.04 2.17 32 5.00 2.29 1.01
7.5 32 | 4.20 1.81 32 4.43 1.84 0.95
15.5 32 4.18 1.95 32 4.13 1.72 1.01
4 0 32 | 451 1.85 32 4.69 2.10 0.96
: 0.33 32 4.16 1.70 32 4.16 1.90 1.00
0.67 32 4.72 1.86 32 4.72 1.86 |. 1.00
1 1 32 5.51 2.07 32 5.78 1.94 0.95
1.5 | 32 6.42 2.40 32 6.61 2.30 0.97 3
2 32 | 658 | 225 | 32 | 685 | 261 | 096 4
2.5 32 6.85 2.68 32 7.15 2.85 096 |- €
3 32 6.78 2.67 32 7.03 2.94 0.96 -
4 32 6.43 2.33 32 6.84 2.52 0.94
5 32 6.47 2.71 32 6.77 | 2.35 0.96
6 32 5.34 2.35 32 5.59 2.01 0.96
7 32 4.46 2.11 32 4.47 1.57 1.00
8 32 3.74 1.69 32 3.86 1.44 0.97

Statistical Analysis: Standard non-compartmental pharmacokinetic techniques were
applied to the analysis of the plasma level data for the study. The pre-dose samples
for the first dosing on each day were assigned nominal sampling times of zero. The
pre-dose samples from the second and third dosing intervals on each day (days 1 to
3) were assigned nominal sampling times of 7.5 hours and 15.5 hours to more closely
correspond to the actual draw times.

Achievement of Steady-State:

Statistical procedures were applied to the data from days 2-4 to examine whether
steady-state had been achieved by the tenth dose: An analysis of variance was
performed, using the thrée “zero-time” plasma concentration values (obtained early in
the momning of days 2-4). The results of the ANOVA on the "zero-time" trough data
(page 4871) demonstrated no significant effect of time, drug (i.e. Treatment A versus
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Treatment B) or drug* time interaction (p>0.4544 for all tests). This indicated that
steady-state drug concentrations had been achieved.

The arithmetic mean and standard deviation pharmacokinetic parameters for each
formulation, calculated from the untransformed data, are presented in Table below.

Table 13: Arithmetic Means of Pharmacokinetic Parameters

Parameter Test Formulation Reference Formulation Ratio
Mean (SD) Mean (SD) (A/B)
AUC, . 45.58 47.31 0.96
(ng-hr/mL) (17.56) (16.96) (1.04)
Cmax 7.43 7.74 0.96
(ng/mL) (2.96) (2.89) (1.02)
Cmin 3.74 3.86 '
(ng/mL) (1.69) (1.44)
Tmax 295 3.16 0.93
(hr) t1.15) (1.32) (0.87) 3
FLUX1%(%) 64.74 65.65 i
ELUX2°(%) 98.66 100.52 Tk

AUCm =AUC72-som.

Cav = AUC,, /8 = 5.70 for Test
Cav = AUUC,.. /8 = 5.91 for Reference

a FLUXI=(Cmax-Cmin)*100/( AUC,.. /8)

b FLUX2=(Cmax-Cmin)*100/Cmin=_Swing (%)
FLUXI1 and FLUX2 are the Arithmetic Means of all subjects’ fluxl and flux2, respectively.

The summary of 90% confidence interval limits, least square mean (LSM) ratios,
inter-subject variability, and intra-subject variability for the critical pharmacokinetic
parameters is presented in Table 14 below.

ce Limits and Variability

Table 14: Summary of 90% Confiden

Ln(AUCx) Ln(Cmax)

90% CI (%) 93.4-98.5 92.1-99.3
LSM Ratio (Test/Ref) % | 95.9 95.6
Intra-subject CV (%) 6.17 8.83
Inter-subject CV (%) 52.9 531

13



V1. Product Formulation:

The compositioriaf the test formulation is presented in Table 15 below.

Table 15. Composmon of Mallinckrodt’s Methylin™ ER (Methylphenidate HCl
Extended-release Tablets, USP (20 mg)

Ingredients Amounts (mg) /Tablet
Methylphenidate 20.000
Hydroxypropyl Methylcellulose

Mag;n.es’ium Stearate
Microcrystalline Cellulose

‘ Purified Water
Talc
Total

| ~yonger wpardl

VII. In Vitro Dissolution Testing Results:

The firm has conducted dissolution testing using the USP dissolution method for
Methylphenidate Hydrochloride ER tablets (USP 23, supplement 5, pg. 3423) as
presented below:

The USP method:

Media: Water, 500 mL
Apparatus: Paddle
RPM: 50
Specifications:

The dissolution data are presented in Table 16.
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Table 16. In Vitro Dissolution Testing

Drug (Generic Name): Methylphenidate hydrochloride
Dosage Form: ~ . Extended Release Tablet
Dose Strength: - 20 mg

I. Conditions for Dissolution Testing:

Apparatus: Paddle
Speed: 50 rpm
No. Units 12

Medium: Water
Volume: 500 ml

Sampling Time: 1, 2, 3.5, 5 and 7 hours
Reference Product: Ritalin-SR® 20 mg tablets (Ciba-Geigy Corp.)

II- Results of In Vitro Dissolution Testing:
| Time Test Reference (Ritalin-SR¥)
1Th__n,L Lot Z2MHSC9851 ot # 11233345 .
Mean. Range C\% | Mean Tange CV% | «

1 37.67% 5.07% 40.92% ; 207%] ¥
2 53.79% 4.36% 57.13% 2.28% | P
35 | 70.23% 4.00%__ | 73.64% 1.74% E
3 81.33% 3.99% 84.28% 1.97% | *
7 9055% | .. ... . _]2.80% 93.11% _ » 1.96% |

The dissolution data are acceptable.

Comments:

1.

The steady-state drug concentrations were achieved by the tenth dose, as the

results of the ANOVA on the “zero-time” trough data demonstrated no

significant effect of time, drug (i.e. Treatment A versus Treatment B) or
drug*time interaction (p > 0.4544 for all tests).

The results of the single-dose bioequivalence studies conducted under fasting
and fed conditions, and the multiple-dose study conducted under the steady-
state conditions, demonstrated that Methylphenidate Hydrochloride
Extended-release Tablets, 20 mg (Methylin™ ER) manufactured by
Mallinckrodt Inc. are bioequivalent to the reference listed drug, Ritalin-SR®
20 mg Tablets.

The dissolution data indicate that Mallinckrodt’s Methylphenidate
Hydrochloride Extended-release Tablets, 20 mg (Methylin™ ER) and the RLD,
Ritalin-SR® 20 mg Tablets had comparable dissolution profiles and both met
the USP dissolution specifications.
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Recommendations:

1. The single dose bioequivalence studies (under fasting and fed conditions) and the
multiple dose study (under fasting condition), conducted on the test product,
Mallinckrodt's Methylphenidate Hydrochloride ER Tablet, 20 mg, lot #
MHSC9851, comparing it to the reference product, Ritalin-SR® Tablet, 20 mg,
lot # 1T233345 of Novartis, have been found acceptable by the Division of
Bioequivalence. These studies demonstrated that Methylphenidate Hydrochloride
Extended-release Tablets, 20 mg (Methylin™ ER), lot # MHSC9851
manufactured by Mallinckrodt Inc. are bioequivalent to the reference listed drug,

Ritalin-SR® 20 mg Tablets.

2. The in vitro dissolution testing conducted by Mallinckrodt Inc. on its
Methylphenidate Hydrochloride ER Tablet, 20 mg, lot # MHSC9851 and
Ritalin-SR® Tablet, 20 mg, lot # 1T233345 of Novartis, using USP dissolution
method, is acceptable. The dissolution testing should be incorporated into the
firm's manufacturing controls and stablhty program. The dissolution should mégpet

the following specifications: ‘ g

"k

Sikta Pradhan, Ph.D.
Division of Bioequivalence
Review Branch |

RD INITIALED YCHUANG / 4 .
N &/ 9
o 77

FT INITIALED YCHUANG
Date:-z//.?.,-f/.??

Dale P. Conner, Pharm.D.
Director, Division of Bioequivalence
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ANDA APPROVAL SUMMARY
ANDA: 75-629
DRUG PRODUCT: Methylphenidate Hydrochloride Extended-release Tablets, USP
FIRM: Mallinckrodt, Inc
DOSAGE FORM: Tablets STRENGTH: 10 and 20 mg

CGMP STATEMENT/EIR UPDATE STATUS: Signed cGMP certification is provided
on pages 1728-9, Vol. 3.4. Acceptable EER dated 11/4/99.

BIO STUDY: 20 mg strength acceptable, 7/14/99 (vol. 2.1).
10 mg strength acceptable, 9/29/99 (vol. 3.1).

METHOD VALIDATION - (DESCRIPTION OF DOSAGE FORM SAME AS FIRM'S):

The drug substance and drug product are both USP. The firm is using the
USP testing methods with the following exceptions: The firm has develgped
their own nethod for Assay and Related Substances for the bulk drug
substance, and their own method for Identification, Assay, Related
Compounds, Blend Uniformity, Uniformity of Dosage Units, and Dissolttion
for the finished drug product. -

STABILITY - (ARE CONTAINERS USED IN STUDY IDENTICAL TO THOSE IN
CONTAINER SECTION?): Accelerated and room temperature stability data

support the proposed 24 month expiration date. Containers used in the
stability studies were identical to those described in the container
section.

LABELING: Acceptable 4/20/00. -
STERILIZATION VALIDATION (IF APPLICABLE): Not-applicable

SIZE OF BIO BATCH (FIRM'S SOURCE OF NDS OK?): The exhibit batches used

for stability and bio-studies were manufactured with bulk drug substance

from Mallinckrodt. The size of the 20 mg exhibit batch #MHSC1-9851 was
ablets. The size of the 10 mg exhibit batch #MHSC-9921 was
tablets.

SIZE OF STABILITY BATCHES - (IF DIFFERENT FROM BIO BATCH, WERE THEY
MANUFACTURED VIA THE SAME PROCESS?): see above.

PROPOSED PRODUCTION BATCH - (MANUFACTURING PROCESS THE SAME AS
BIO/STABILITY?): The proposed production batch size for the 10 mg

strength is tablets, and for the 20 mg strength is
tablets. The manufacturing process described in the master production
record is the same as that described in the exhibit batch record.

CHEMIST: Ruth Ganunis | .<ywwwo DATE: 4/4/00 #lauloo
SUPERV : i : oo
UPERVISOR: Richard Adams R<-& DATE: 4/5/00 ¢ps/



CC:

Endorsements: (Final with Dates)
HFD-652/ S Pradhan _#p
HFD-650/Y. Huang (; (n 7/3]«; 9
HFD-617/E.Hu < 3,14/99

HFD-650/ D. Conner T 7//}/?9

VAFIRMSAM\ Mallinckrodt \LTRS&REV\7562953D.499

[T AR R4

Printed in‘ﬁnal on 6/24/99

BIOEQUIVALENCY - Submission date: 4/30/99

1. Fasting Study (STF) o« Strength: 20 mg
Outcome: AC

2. Fed Study (STP) | Strength: 20 mg
Outcome: AC

3.  Multiple Dose Study (STM) o Strength: 20 mg
Outcome: AC

4. MultipteDose Siudy Amendment (STA) ol Submission date: 7/02/99
Outcome: AC

Outcome Decisions: AC - Acceptable
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REVIEW OF PROFESSIONAL LABELING
DIVISION OF LABELING AND PROGRAM SUPPORT

ANDA Number: 75-629 - Dates of Submission:  July 30, 1999
Y August 30, 1999
Applicant's Name: Mallinckrodt Inc. November 17, 1999

Established Name: Methylin ER (Methylphenidate Hydrochioride Extended-release Tablets, USP)
10 mg and 20 mg

Labeling Deficiencies
1. CONTAINER

The dark blue background on the principal display panel makes it difficuit to see the established
name. Please improve the contrast and clarity.

2. INSERT
a. CLINICAL PHARMACOLOGY
i. Revise the second sentence of the fourth paragraph to read, *...of the '
extended release tablet compared to the inmediate release tabiet,

...excretion of methylphenidate major metaboite...”

ii. Replace “ER" with 'éxtended release” in the last two sentences of the
fourth paragraph.

AT

iii. Replace “receive” with “received” in the first sentence of the last
paragraph.

b. ADVERSE REACTIONS
Repiace “abdominal” with "abnormal” in the fifth sentence of the first paragraph.
c. HOW SUPPLIED

Add “(see USP)" after the storage temperature statement for the immediate
release tablets.

Please revise your labels and labeling, as instructed above, and submit twelve final printed copies of the
container labels and package insert labeling.

Prior to approval, it may be necessary to further revise your labeling subsequent to approved changes for
the reference listed drug. We suggest that you routinely monitor the following website for any approved
changes -

hitp://www.fda.govicder/ogd/ridabeling_review_branch.html

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

pleors ey ”
CQ«L&Q’/QMM Q’/

‘RobertL. West, M.S., F“h
Director V
Division of Labeling and Program Support
Office of Generic Drugs
Center for Drug Evaluation and Research




Z.

BIOEQUIVALENCY COMMENTS TO BE PROVIDED TO THE APPLICANT

ANDA: 75-629 APPLICANT: Mallinckrodt Inc.

DRUG PRODUCT: Methylphenidate Hydrochloride Extended-release Tablets
20 mg

The Division of Bioequivalence 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 USP 23.

Please note that the bioequivalency 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, £
microbiology, labeling, or other scientific or regulatory issues. Please be advised thag
these reviews may result in the need for additional bioequivalency information and/or
studies, or may result in a conclusion that the proposed formulation is not
approvable.

Sincerely yours,

Dale P. Conner, Pharm. D.

Director

Division of Bioequivalence

Office of Generic Drugs

Center for Drug Evaluation and Research
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REVIEW OF PROFESSIONAL LABELING
DIVISION OF LABELING AND PROGRAM SUPPORT

ANDA Number: 75-629 - Dates of Submission:  July 30, 1999
- August 30, 1999
Applicant's Name: Mallinckrodt inc. November 17, 1999

Established Name: Methylin ER (Methylphenidate Hydrochioride Extended-release Tablets, USP)
10 mg and 20 mg

Labeling Deficiencies
1. CONTAINER

The dark blue background on the principal display panel makes it difficult to see the established
name. Please improve the contrast and clarity.

2. INSERT
a. CLINICAL PHARMACOLOGY
i Revise the second sentence of the fourth paragraph to read, *...of the °
extended release tablet compared to the immediate release tablet,

...excretion of methylphenidate major metabolite...”

ii. Replace “ER" with “extended release” in the last two sentences of the
fourth paragraph.

el

iii. Replace “receive” with “received” in the first sentence of the last
paragraph.

b. ADVERSE REACTIONS
Replace “abdominal” with “abnormal” in the fifth sentence of the first paragraph.
c. HOW SUPPLIED

Add “(see USP)" after the storage temperature statement for the immediate
release tablets.

Please revise your labels and labeling, as instructed above, and submit twelve final printed copies of the
container labels and package insert labeling.

Prior to approval, it may be necessary to further revise your labeling subsequent to approved changeé for
the reference listed drug. We suggest that you routinely monitor the following website for any approved
changes —

hitp/mwww.fda.gov/cder/ogd/ridNabeling_review_branch_htmi

To facilitate review of your next submission, and in accordance with 21 CFR 314.94(a)(8)(v), please provide
a side-by-gide comparison of your proposed labeling wvth your last submission with all differences
annotated and explained.

Robert L. West, M.S., R.Ph.

Director

Division of Labeling and Program Support
Office of Generic Drugs

Center for Drug Evaluation ahd Research



Labatirvg| continued) Yes [ Y LA

Dues RLD make special differentiation for this labe/? (Le., Pediatric e Aduit; Orsd " W, 9 that might be i rd
for tha NDA)

- }
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De arvy of the i or i Tar tive reuts of administration?
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sthere s i DESCRIFTION and the compesition statement?

Has the term “other ingrediants” bean veed te pretect & trade secret? ¥ se, is cisim supperted?
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" Faihare te B9t gelatin, agents, (4 = DESCRIPTION? b

Falhare te Bt dyes in imprinting inks 7 {Calering agents o.g., ren oxides need net be feted)

wmcm:uuumqu [ d

) 4
Do cantainer recomsmendations fall to mest or sxceed USP/NDA reconmandutions? ¥ se, are the and is the diferance 1
accoptable?

Dees USP have labeling recommandations? ¥ any, dees ANDA meet them?

Is the preduct Sgit sensilive? I se, is NOA andier ANDA in 3 Agit resistant centainer?

Falhwre of DESCRIPTION te mest USP and Schbilty ¥ v, USP should be uvesd, NHewewer, snly include selvents appesring
In wnevater nbeling. .
losuse: {C , y valuss: ineert to study. List Cnan, Tmax, T 1/2 and dale study sccaptable)

neert labeling references & feed sfiect or 3 ne-sffect? ¥ se, wae & food study dene?

Nas CLINCAL PHARMACOLOGY beun medFied? I 3o, brisfly dutall where/mivy.

Patent/Exchusivity lssuse?: FTR: Chech the Orangs Seed editien or for of the iatest Patent or Exclusivity. List expiration
date for ofl patents, exciveivities, sic. or ¥ nens, pivese stala.

FOR THE RECORD:

1. MODEL LABELING - Ritalin - SR: Novartis Pharmaceuticals Corporation; revised 9/97, and
approved February 20, 1998 (18-029/S-022), FPL dated May 14, 1998, found acceptabie on
October 26, 1998.

2. INACTIVE INGREDIENTS
Consistent with the inactive ingredients listed on page 1850 in the firm’s amendment dated July 30,
1999 for the 10 mg extended-release tablet and on page 5178 of the April 30, 1999, submission.

3. PATENTS/EXCLUSIVITIES
No patents and exclusivities listed. Paragraph |l cited. Firm is correct.

4. STORAGE TEMPERATURE RECOMMENDATIONS COMPARISON
e NDA: Do not store above 86°F (30°C). Protect from moisture.
« ANDA: Store at controlled room temperature 15° to 30°C(59° to 86°F).

5. DISPENSING STATEMENT COMPARISON
+ NDA: Dispense in a tight, light-resistant container as defined in USP.
e ANDA: Dispense in a tight, light-resistant container with a child-resistant closure.



6. PACKAGE CONFIGURATIO
e NDA: 100's :
e ANDA: 100's

7. CONTAINER/CLOSURE
e Container: HDPE
e Closure: CRG

8. FINISHED DOSAGE FORM
e NDA: Not scored.
+ ANDA: Not scored. Descriptions of the tablets are consistent with the application. See page
2490 of the amendment dated July 30, 1999, for the 10 mg extended release tablets and page
6144 of the original submission dated April 30, 1999 for the 20 mg extended release tablets.

Date of Review. November 2, 1999 Dates of Submission:  July 30, 1999
August 30, 1999
November 17, 1999

,"'L- Date: -/-v ..

Primary Reviewer: Koung Lee

Team Leader: Charlie Hoppes Date:

cc:



* . " *he package size, strength(s), and date of submission for approval):

= unted Labels and Labeling?

,e Insert Labeling:
- post-approval:
T /AL
sroval based upon a petition? NO
2 RLD on the 356(h) form: Ritalin SR
.nber: 18-029
ug Name: Ritalin SR
fFirm: Novartis Pharmaceuticals Corporation
2 of Approval of NDA Insert and supplement #: 2/20/98, S-022 (FPL acceptable 10/26/98)
As this been verified by the MIS system for the NDA? YES
Nas this approval based upon an OGD labeling guidance? NO
Basis of Approval for the Container Labels: Side by Side
Basis of Approval for the Carton Labeling: Not Applicable
/ Other Comments:

7 Combined insert labeling with ANDA 40-300. Firm is currently using the tradename “Methylin" for l
the immediate release tablets however, it should be noted that the tradename was not approved.
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REVIEW OF PROFESSIONAL LABELING
DIVISION OF LABELING AND PROGRAM SUPPORT
LABELING REVIEW BRANCH

ANDA Number: 75629° - Date of Submission:  April 30, 1999

Applicant's Name: Mallinckrodt Inc.

Established Name: Methylphenidate Hydrochloride Extended-release Tablets, USP

Labeling Deficiencies:

1. GENERAL

a. Your proposed proprietary names “Methylin® and “Methylin ER" have been forwarded to
the Office of Post-Marketing Drug Risk Assessment (OPDRA) for review and comment.
We defer final comment on your proposed proprietary name pending notification of

OPDRA's findings. .
b. Add “(see USP)” after the storage temperature statement.
2. CONTAINER
a. See comments 1.4, and 1.b.
b. - _Increase the prominence of “Rx only”.
3 INSERT |
a. GENERAL

See comments 1.a. and 1.b. -
b. DESCRIPTION

i Revise the first sentence of the first paragraph to read “of 5 mg, 10 mg, and 20
mg and as extended release tablets of 10 mg and 20 mg”.

ii. Revise ﬁe third sentence of the third paragraph to read “Each...tablet, for oral
administration, contains 10 mg or 20 mg in an extended release formulation.

iil. Revise the fourth sentence of the third paragraph to read “In addition, each
extended-release tablet contains the following inactive ingredients:”

c. CLINICAL PHARMACOLOGY
i Add “%" after "49” and "85" in the second sentence of the third paragraph.
ii. Add the following as the last paragraph.
In a clinical study involving adult subjects who receive extended-release tablets,
plasma concentrations of methylphenidate’s major metabolite appeared to be
greater in females than in males. No gender differences were observed for
methylphenidate plasma concentration in the same subjects.
d. " WARNINGS

Relocate the first sentence of the third paragraph to the end of the second paragraph.



e. PRECAUTIONS (Carcinogenesis, Mutagenesis, lmpaim\er.\t of Fertiﬁty)
_ Revise the second paragra__ph to read “Methyiphenidate did not cause any increases in”
f  HOWSUPPLIED
i. Relocate the parenthesis such that the part that is trademarked is within it.

. The description of your Methylphenidate Hydrochloride Tablet USP, 10 mg is
inconsistent with the tablet description in your approved labeling for ANDA 40-
300. Please revise and/or comment.

Please revise your [abels and labeling, as instructed above, and submit 4 draft copies of the container
labels and package insert labeling.

Prior to approval, it may be necessary to further revise your labeling subsequent to approved changes for
the reference listed drug. We suggest that you routinely monitor the following website for-any approved
changes -

http:/iwww.fda.gov/cder/ogd/rid/labeling_review_branch.html

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 your last submission with all differenced
annotated and explained.

Robert L. West, M.S., R.Ph.

Director

Division of Labeling and Program Support
Office of Generic Drugs

Center for Drug Evaluation and Research



APPROVAL SUMMARY (List the package size, strength(s), and date of submission for approval):

Do you have 12 Final Printed Labels and Labeling?

®

s Container Labels:-

e Professional Package Insert Labeling:

* Revisions needed ppst-approval:

BASIS OF APPROVAL.:

o Was this approval based upon a petition? NO

¢ What is the RLD on the 356(h) form: Ritalin SR

e NDA Number: 18-029

s NDA Drug Name: Ritalin SR

e NDA Firm: Novartis Pharmaceuticals Corporation
« Date of Approval of NDA Insert and supplement #: 2/20/98, $-022 (FPL acceptable 10/26/98)
* Has this been verified by the MIS system for the NDA? YES .

e Was this approval based upon an OGD labeling guidance? NO

s Basis of Approval for the Container Labels: Side by Side

» Basis of Approval for the Carton Labeling: Not Applicable

Other Comments:

Combined insert labeling with ANDA 40-300. Firm Is currently using the tradename “Methylin" for
the immediate retease tablets however, it should be noted that the tradename was not approved.-'

REVIEW OF PROFESSIONAL LABELING CHECX LIST

Oierent nasne than on acceptancs te fMiie leiter?

0 this product & USP Num? I se, UBP supploment in which verification was assured. USP 23

Is this name different than that used in the Orange Seek?

% Aot USP, has the product name been prepased in the PP?

€mer Provession Analysie

Hes the firm propossd 8 proprictasy name? If yes, compiat this subsection.

Do you flsd the name objectionabls ? uumlnﬂ'l.l.. [ , of loska il anether name? USAN stem present?
Profiz or Suif present?

mnmmmnummmc-mﬂ lnmmmw ¥ the name was unaccaptable,
hos the firm been notfiad?

Puckaging

18 thie & new packaging tonfigunaiien, nevar Seen apgeoved by an ANDA or NDAT ¥ yeu, dascribe i FTR.

s this pechage sise mismatched with !he resswisnanded dosage? ¥ yun, the Polsen Prevention Ast mey requine 8 CAC.

Dees the pachage prepossd have any salety and/er reguitttry concemne?

lnmwhmmmhmﬁnmcmunnmt

Conflict botween the DOSAGE AND ADMINISTRATION and INDICATIONS and the

s e andier ol the by he insent

1a the celer of the commines (La. the caler of the cap of a o cap 1 4

individual cartens required? issues fer FTRC b Light sensitive product which might require canening? iust the
nsant he

MMUQ*"’M

Labeling

15 the nasme of 1he drug yncisar jn print or laching (n preminence? (Name sheuld be the Mest prosainent nfermation on the label).

Heo appiicant falied 1o cloarty ¢iffe o v

s the corperstn ioge larger than /3 lnbot? (Ne ~ 500 ABHP guidelines)

»




Labeling{continusd} Yoo " Ne

Does RLD make special differantiation for this labei? (La., Pedisiric strength ve Adult; Orad va Sumtan thet might be
in red for the NDA)
- X
19 the Manuta » or falealy labeis snd I “Joimly s
needed? - " i

Faiture 10 describe s0iid oval deenge fornm identifying Mmarkings in HOW SUPPLIED?

Has the firm falied te sdequately support spenpetibiiity or stability claims which sppesr in the insert labeling? Notws: Chemist should confirmm the dats
has been adequately supporied.

* ] i of RLD and appiicant {page #) in the FTR

aom-umumuw:nmmmnm

Maa the fevn failed 10 describe the scoving in the HOW SUPPLIED section? ’ X
Insctive ingredients: (FTR: List page § in application whers inactives are Hetad) * *
= .

Dosa the product contain sicohoi? ¥ 3o, has the of the been

Dou'!ynﬂ'. oiffer in for this reuts of sdwministration ? *
Any offects from {ka., benzyl alcohel in neenates)? x
s there & n OESCRIPTION and the compasition stalement? X

Has e 9rm “other ingredients™ been uaad 10 protect 3 trade secret? If g0, is claim supported?

Failura te lint the coloring agents i the itlon Aats 0.9., Op:

Failure 10 st gelatin, sgents, for n DESCRIPTION? o

Failure ts ot dyes in imprinting inks? (Coloring agants s.g., iren oxides need not be Heted)

USP lesuse: (FTR: List USPINDAMNDA dk geie

De container recommendations fail te mest or sxcesd USP/NDA ¥ 20, are the and is the differencs
acceptabie?

Doss USP have labeling rocommendstions? i any, dees ANDA mest them?

s the product iight sunsitive? If se, is NOA and/er ANDA in & Nght resistant container?

FM‘O‘?WIMWW“M ¥ 5o, USP should be ussd. However, only inciude solvante

B tosues: ¥ veluse: inesr! 10 study, List Cmax, Tmax, T 1/2 and date study scceptable)

Insert labeling refersnces a food effect o 8 ao-effect? if 98, was a food study dene?

Mag CUNICAL PHARMACOLOGY besn modified? ¥ sa, briefly dutail whare/wivy. -

PutenvExciusivity lssuse?: FTR: Check the Orange Seok editien of cumuictive suppiement for verification of the istest Patent or Exclusivity. List
eapirstion date for alf patents, extiusivities, siC. or ¥ RORe, plsans state,

FOR THE RECORD:

1. MODEL LABELING - Ritalin - SR: Novartis Pharmaceuticals Corporation; revised 9/97, and
approved February 20, 1998 (18-029/S-022), FPL dated May 14, 1998, found acceptable on
October 26, 1998.

2. INACTIVE INGREDIENTS

Consistent with the inactive ingredients listed on page 1650 in the firm's amendment dated July
30, 1999 for the 10 mg extended-release tablet and on page 5178 of the April 30, 1999,
submission.

3. PATENTS/EXCLUSIVITIES
No patents and exclusivities listed. Paragraph Il cited. Firm is correct.
4. STORAGE TEMPERATURE RECOMMENDATIONS COMPARISON
e NDA: Do not store above 86°F (30°C). Protect from moisture.
e ANDA: Store at controlied room temperature 15° to 30°C(59° to 86°F).

5. DISPENSING STATEMENT COMPARISON
o NDA: Dispense in a tight, light-resistant container as defined in USP.



o ANDA: Dispense in a tight, light-resistant container with a child-resistant closure.”

6. PACKAGE CONFIGURATION
e NDA 100's
o ANDA: 100's.

7. CONTAINER/CLOSURE
e Container: HDPE
e Closure: CRC

8. FINISHED DOSAGE FORM
e NDA: Not scored.
o ANDA: Not scored. Descriptions of the tablets are consistent with the application. See page
2490 of the amendment dated July 30, 1999, for the 10 mg extended release tablets and page
6144 of the original submission dated April 30, 1999 for the 20 mg extended release tablets.

Date of Review: November 2, 1999 Date of Submission: April 30, 1999, for the 20 mg

July 30, 1999, for the 10 mg
Primary Reviewer: Koung Lee (LA Date: W[ °\/¢L“\
. A \
Team Leader: Charlie Hoppes{ \ /'\ J P Date: - ‘
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%LLINCKRODT

Mallinckrodt Inc. 675 McDonnell Boulevard  314.654.2000
PO Box 5840 www.mallinckrodt.com
St. Louis MO 63134

TELEPHONE AMENDMENT TO A PENDING APPLICATION
FINAL PRINTED LABELING

April 14,2000 NDA ORIG AMENDMENT

r N
Office of Generic Drugs N / /‘\"T'
Center for Drug Evaluation and Research ' !

Food and Drug Administration

Attention: Document Control Room

Metro Park North II <

7500 Standish Place, Room 150

Rockville, Maryland 20855-2773

LR,

RE: ANDA 75-629: Methylin™ ER (methylphenidate HC1
extended-release tablets, USP 10 mg and 20 mg)

Dear Sir or Madam:

The following information is provided in response to the telephone request from Charles
Hoppes of the Agency in reference to ANDA 75-629 as filed on Apnl 30, 1999 and
amended July 30, 1999, September 7, 1999, November 17, 1999, and February 14, 2000.
Pursuant to Section 505(j) of the Food Drug and Cosmetic Act, Mallinckrodt Inc.
submitted ANDA 75-629 seeking approval to market Methylin™ ER (methylphenidate HCI
extended-release tablets, USP 10 mg and 20 mg). Methylin™ ER (methylphenidate HCI
extended-release tablets, USP) are a Schedule II prescription drug indicated for the
treatment of narcolepsy and Attention Deficit Disorders (previously known as Minimal
Brain Dysfunction in Children). .

Methylin™ ER (methylphenidate HCI extended-release tablets, USP 10 mg and 20 mg) will
be manufactured, processed, packaged, labeled, and tested for release and stability at the
Hobart, New York facilities. The packaged product will be held and distributed by
Mallinckrodt Inc. at Mallinckrodt & Second Streets in St. Louis, Missouri. TS
s al
Twelve copies of the package insert as final printed labeling are provided in ax(ar‘cﬁwal-n.g

copy (in blue folder). r:z ‘;'7 2600
i



WALLINCKRO DT

Mallinckrodt Inc. 675 McDonnel! Boulevard  Phone: 314.654.2000
PO Box 5840 www.mallinckrodt.com
St. Louis MO 63134

MAJOR AMENDMENT TO A PENDING APPLICATION
LABELING RESPONSE

November 17, 1999

Office of Generic Drugs "
Center for Drug Evaluation and Research et : :
Food and Drug Administration '

Attention: Document Control Room

Metro Park North I1

7500 Standish Place, Room 50

Rockville, Maryland 20855-2773

AT

RE: ANDA 75-629: Methylin™ ER (Methylphenidate Hydrochloride
Extended-release Tablets, USP 10 mg and 20 mg)

Dear Sir or Madam:

The following information is provided in response to the November 9, 1999 facsimile letter from
the Agency in reference to ANDA 75-629 as filed on April 30, 1999 and amended July 30, 1999
and September 7, 1999. Pursuant to Section 505(j) of the Food Drug and Cosmetic Act,
Mallinckrodt Inc. submitted ANDA 75-629 seeking approval to market Methylin™ ER
(Methylphenidate Hydrochloride Extended-release Tablets, USP 10 mg and 20 mg). Methylin™ ER
(Methylphenidate Hydrochloride Extended-release Tablets, USP) are a Schedule II prescription drug
indicated for the treatment of narcolepsy and Attention Deficit Disorders (previously known as
Minimal Brain Dysfunction in Children).

Methylin™ ER (Methylphenidate Hydrochloride Extended-release Tablets, USP 10 mg and 20 mg)
will be manufactured, processed, packaged, labeled, and tested for release and stability at the
Hobart, New York facilities. The packaged product will be held and distributed by Mallinckrodt
Inc. at Mallinckrodt & Second Streets in St. Louis, Missouri.

that both text and attachments bear consecutive numbering. If necessary, the pagjmatior
alphabetical sequencing following a number. ‘



Four copies of the draft labeling are provided in both an archival copy (in blue folder) and a
technical review copy (in red folder). In addition, to facilitate review and in accordance with 21
CFR 314.94(a)(8)(iv), a side-by-side comparison of the proposed labeling with that submitted in the
July 30, 1999 submission with all differences annotated and explained is provided.

Correspondence related to this proposal should be addressed to Marianne Robb, Mallinckrodt Inc.,
675 McDonnell Blvd., St. Louis, Missouri 63134. If there are any questions concerning this
information, please contact myself or Robert Lake, Ph.D. at (314) 654-6125.

Sincerely,

TNt eanaX 2t

Marianne Robb

Manager, Regulatory Affairs
(314) 654-6258

Fax (314) 654-6496

F <~
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BIOEQUIVALENCY COMMENTS TO BE PROVIDED TO THE APPLICANT

ANDA: 75-629 APPLICANT: Mallinckrodt Inc.

DRUG PRODUCT: Methylphenidate Hvdrochloride Extended-release Tablets
10 mg

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

The dissolution testing will need to be incorporated into vour stabilitv and qualitv
control programs as specified in USP 23.

Please note that the bioequivalency 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. g
microbiology, labeling, or other scientific or reculatorv issues. Please be advised thai
these reviews may result in the need for addluonal bloequnalenq/ information and/or
studies, or may result in a conclusion that the proposed formulation is not '
approvable.

Sincerely yours,

AL F Focnnt,

Dale P. Conner, Pharm. D.

Director

Division of Bioequivalence

Office of Generic Drugs

Center for Drug Evaluation and Research



muNCKRODT
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Mallinckrodt inc. 675 McDonnell Boulevard  Phone: 314.654.2000
PO Box 5840 www.mallinckrodt.com
St. Louis MO 63134

- MAJOR AMENDMENT TO A PENDING APPLICATION

October 29, 1999

Office of Generic Drugs N oL L o
Center for Drug Evaluation and Research S .

Food and Drug Administration o

Attention: Document Control Room

Metro Park North [I

7500 Standish Place, Room 150

Rockville, Maryland 20855-2773

RE: ANDA 75-629: Methylin_“' ER (Methylphenidate Hydrochloride
Extended-release Tablets, USP 10 mg and 20 mg)
CHEMISTRY, MANUFACTURING, AND CONTROL INFORMATION

BENT TR

p Dear Sir or Madam:

The following information is provided in response to the October 12, 1999 facsimile letter from the

. Agency in reference to ANDA 75-629 as filed on April 30, 1999 and amended July 30, 1999 and
September 7, 1999. Pursuant to Section 505(j) of the Food Drug and Cosmetic Act, Mallinckrodt
Inc. submitted ANDA 75-629 seeking approval to market Methylin™ ER (Methylphenidate
Hydrochloride Extended-release Tablets, USP 10 mg and 20 mg). Methylin™ ER
(Methylphenidate Hydrochloride Extended-release Tablets, USP) are a Schedule II prescription drug
indicated for the treatment of narcolepsy and Attention Deficit Disorders (previously known as
Minimal Brain Dysfunction in Children).

Methylin™ ER (Methylphenidate Hydrochloride Extended-release Tablets, USP 10 mg and 20 mg)
will be manufactured, processed, packaged, labeled, and tested for release and stability at the
Hobart, New York facilities. The packaged product will be held and distributed by Mallinckrodt
Inc. at Mallinckrodt & Second Streets in St. Louis, Missouri.

For ease of reference, the entire amendment is numbered sequentially in the bottom right corner so
that both text and attachments bear consecutive numbering. If necessary, the pagination uses
alphabetical sequencing following a number. Whenever the text references an attachment, a \
cross-reference will be provided to the section where the attachment can be found. If an
attachment is referred to more than once, it will only be included once in the submission.

L
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Three copies of the amendment are filed: an archival copy (in blue folder), a technical review

@ copy (in red folder), and field copies (in maroon folders). The technical review copy and the field
copies are identical to the archival copy and a certification attesting to this is provided in the Field

Copy Certification.
' Correspondence related to this proposal should be addressed to Marianne Robb, Mallinckrodt Inc.,

| 675 McDonnell Blvd., St. Louis, Missouri 63134. If there are any questions concerning this
information, please contact myself or Robert Lake, Ph.D. at (314) 654-6125.

Sincerely,

M@JJ—

Marianne Robb

Manager, Regulatory Affairs
(314) 654-6258

Fax (314) 654-6496

iy,

Y
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38.

Chemistry Comments to be Provided to the Applicant
ANDA: 75-629 APPLICANT: Mallinckrodt, Inc.

DRUG PRODUCT: Methylphenidate Hydrochloride Tablets Extended-Release
UspP, 10 and 20 mg

The deficiencies presented below represent MAJOR deficiencies.

Deficiencies:

1. We recommend that you lower your Single and Total Impurity
limits you have established for your Related Substance testing

of Methylphenidate Hydrochloride, USP to be more in line with
the actual data observed.

2. Your testing for Magnesium Stearate, NF does not appear to be
in full accordance with current compendia. See USP 23. Supp.
10. 7

3. We note that you have stated that the amount of Magnesium'

Stearate quantity for the ten granulations is calculated and
the amount of magnesium stearate needed for blending is
adjusted accordingly (approximate Please clarify
if you intend to make adjustments to your formulation provided
in the Components and Composition statement.

4. We also note that you are proposing a holding time on
the tablets stored in a bulk container. Please clarify how
this affects your expiration dating calculation for the
product. Itis recommended that computation of the expiration
dating period of the drug product should begin no later than
the time of quality control release of that batch, and the date
of release should generally not exceed 30 days from the
production date. We define the date of production as the date
that the first step of manufacture is performed which involves
the combining of an active ingredient, antioxidant, or
preservative, with other ingredients in the production of a
dosage form. Please provide assurance that your expiration
dating policy is in accordance with this recommendation.

5. Since this drug is less than ictive, we request that you
adopt the final blend homogeneity specification recommended by
the Office of Generic Drugs. A specification of
(mean) with an RSD is recommended. The use of a Stage
II testing criteria is unacceptable.



Although the USP 23 includes a large allowable impurities
specification for the single and total impurities for this
product, based on the data you have supplied for both exhibit
lots, you are requested to lower your impurities limits for the
drug product on release.

It is unclear why you express your Hardness specification in
Kg. Tablet hardness is generally expressed as a force per unit
area, such as in Kp.

We also believe that the stability data provided do not justify
the Related Substances limits you have established for
stability testing also. We recommend that you also lower these
limits to be more inline with the data you have provided. This

is especially true of the specification set for the Threo-a-
phenyl-2-piperidineacetic Acid Hydrochloride. . .

Althéhgh you ﬁropose to include a specification for Moist%&e on
stability, a limit of igh. We recommend
that thisg also be lowered. ~ T

Sincerely yours,

N o AP

, Florence S. Fang
<%* Director
Division of Chemistry II

Office of Generic Drugs
Center for Drug Evaluation and Research




BIOEQUIVALENCY COMMENTS TO BE PROVIDED TO THE APPLICANT

.ANDA: 75-629 APPLICANT: Mallinckrodt Inc.

DRUG PRODUCT: Methylphenidate Hydrochloride Extended-release Tablets
20 mg

The Division of Bioequivalence 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 USP 23.

Please note that the bioequivalency 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,
microbiology, labeling, or other scientific or regulatorv issues. Please be advised that
these reviews may result in the need for additional bicequivalency information and/or
studiez, or may result in a conclusion that the proposed formulation is not '
approvable.

i} T

Sincerely yours,

G

- Dale P. Conner, Pharm. D.
Director
Division of Bioequivalence
Office of Generic Drugs
Center for Drug Evaluation and Research

18



ALLINCKRODT

Mallinckrodt Inc. 675 McDonnell Blvd. Phone: (314) 654-2000
P.0. Box 5840 Fax: {314) 654-6496
- St. Louis, MO 63134

AMENDMENT TO A PENDING APPLICATION

September 7, 1999

| NDA ORIG AMENDMENT
Office of Generic Drugs

Center for Drug Evaluation and Research N /)+ -
Food and Drug Administration : '
Attention: Document Control Room

Metro Park Nprth II :

7500 Standish Place, Room 150

Rockville, Maryland 20855-2773

LT TR Y,

RE: ANDA 75-629: Methylin™ ER (Methylphenidate Hydrochloride
Extended-release Tablets, USP 10 mg and 20 mg)

Dear Madame or Sir:

Mallinckrodt Inc. hereby submits an amendment to the above referenced application under

21 C.F.R.§314.60(a). ANDA 75-629 is for Methylin™ ER (Methylphenidate Hydrochloride
Extended-release Tablets, USP), a Schedule II prescription drug indicated for the treatment of
narcolepsy and Attention Deficit Disorders (previously known as Minimal Brain Dysfunction
in Children). The purpose of this amendment is to provide updated documentation which
reflects the deletion of the term “tentative” for product specifications for tablet thickness,
hardness, and moisture. In addition, stability limits for tablet moisture have been established
and the limits for Total Related Substances have been reduced based on the data for the
exhibit lots. Methylin™ ER (Methylphenidate Hydrochloride Extended-release Tablets, USP
20 mg and 10 mg) will be manufactured, processed, packaged, labeled, and tested for release
and stability at Mallinckrodt Inc. in Hobart, New York. The packaged product will be held
and distributed by Mallinckrodt Inc. at Mallinckrodt & Second Streets in St. Louis, Missouri.

The archival (blue folders) and technical review copies of this amendment consists of one
volume. This also certifies that, per 21 C.F.R. §314.440(a)(4) and concurrently with ty’g —_—
filing of this amendment, true copies of the technical sections of the amendment were sent ta.
the local district offices. These “field copies” are contained in maroon folders.

AT ‘.‘ o
Vv -6'\‘

R=C'D
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For more detailed information on the organization of this amendment, please refer to the
“Executive Summary” which is included immediately following the Table of Contents.

Correspondence related to this submission should be addressed to Marianne Robb,
Mallinckrodt Inc., 675 McDonnell Blvd., St. Louis, Missouri 63134, If there are any
questions concerning this information, please contact myself or Robert Lake, Ph.D. at
(314) 654-6125.

Sincerely,

WZM«W
Marianne Robb

Manager, Regulatory Affairs
Phone: (314) 654-6258

Fax: (314) 654-6496

WEF G,
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BIOEQUIVALEN.CY COMMENTS TO BE PROVIDED TO THE APPLICANT

ANDA: 75-629 APPLICANT: Mallinckrodt Inc.

DRUG PRODUCT: Methylphenidate Hydrochloride Extended-release Tablets
10 mg

The Division of Bioequivalence 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 USP 23.

Please note that the bioequivalency 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, £
microbiology, labeling, or other scientific or regulatory issues. Please be advised thaf
these reviews may result in the need for additional bioequivalency information and/or
studies, or may result in a conclusion that the proposed formulation is not
approvable. -

Sincerely yours,

Dale P. COMCM

Director

Division of Bioequivalence

Office of Generic Drugs

Center for Drug Evaluation and Research



CC:

Endorsements: (Final with Dates)
HFD-652/ S Pradhan 3.

HFD-650/ Y. Huang ¢+t 87> /%9
HFD-617/ E. Hu 9729199

HFD-650/ D. Conner % 5 /2 7/? ?

VAFIRMSAM\ Mallinckrodt \LTRS&REV\75629SDA.799

Printed in final on 8/9/99

BIOEQUIVALENCY AMENDMENT

1. Fasting Study (STF) «1c

Outcome Decisions: AC - Acceptable -

11

e T

Submission date: 7/30/99

Strength: 10 mg
Outcome: AC
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MD Pharmaceutital Inec.
Attention: Eugenia Vajadaffy

3501 West Garry Ave.
sancta Ana, California 92704

Docket No. 92P-0400/CP1
Dear Madam:

This is in response to your petition filed on October 20, 1992, .
requesting permission to file an Abbreviated New Drug Application
(ANDA) for the following product: Methylphenidate Hydrochloride
Extended-release Tablets USP, 10 mg. The listed drug product to
which you refer in your petition is Methylphenidate Extended-
ralease Tablets USP, 20 mg, manufactured by MD Pharmaceutica

Inc. -

- He have revieved your petition under Sectiom 505(3j) (2) (C) ©f the
Federal Food, Drug, and Cosmetic Act (Act), and have determined
that it is approved. This letter represents the Agency's
deteraination that an ARDA may be submitted for the above-
referenced product.
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Your reguest involves a change in strength from that of the
listed drug product (i.e., from a 20 mg extended-release tabdlet
to a 10 mg extended-release tablet). The change you request from
is the type of change that is authorized under the Act.

Under Section S05(J) (2) (C) (i) of the Act the Agency must pprove
petitians seeking a stxrength which differs from the strength of
‘the listed drug product unless it finds that investigaticus muse
be conducted to show the safety and effectivenass of the
differing strength.

The Agency has Qetermined that a change in strength from a 20 mg
extended-release tablet to a 10 mg extended-release tablet. for
this specific product does not pose questions of safety or
effectiveness and cancludas, therefore, that investigatioas are
not fecessary in this instance. The basis for this deter ninatien
is that the proposed product will bave the same uses, doses, and
Toute of administration as the listed drug. The approved
labeling of the reference listed drug recommends that doses of
extended-release tabléets may be used in place of immediate~
raleasa tablets when the eight hour dose of extended-relezse
tablets corresponds to the titrated eight hour dose of tha
immediate-release tablets. The change in strength will allow
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smaller doses of extended-release tahlets to be administered,
thus facilitating dosage adjustment and reducing the dosing
interval for certain patients. In addition, if shovn to meet the
piocavailability requirements, the proposed product can be

ected to have the same therapeutic effect as the listed
reference drug product.

The approval of this petition to allow an ANDA to be subnitted
for the above-referenced product does not mean that the Agency
has determined that and ANDA will be approved for the product.
The detexmination that an ANDA will be approved is not made until
the ANDA itself is submitted and reviewed by the Agency.

To permit review of your ANDA submission you must submit all
informatisn required under Section 50S(j) (2) (A) and (B) of the
aAct. To be approved, the product will, among otker things, be
required to meet current bicavailab;llty requirements under
Section 50S(3J) (2) (A) (iv) of the Act. We suggest that you contact
the Acting Director, Division of Bicaquivalence at (301) 295-83SS
to determine the specific regquirements for this product. During
the review of your application, the Agency may requzre the
subnis=zion of additional information.

The listed drug product to which you refer in your ANDA must b

* the one upon which you based this petition. In add;tzon, you :
should refer in your ANDA to the appropriate petition docket =
number cited above, and include a copy of this letter in the ANDA
subaission. ,

A copy of this letter approving your petition will be placed on
X ‘public display in the Dockets Management Branch, HFD-JOS - Park
3 ;" Building, 12420 Parklawvn Drive, Room 1-23, Rockvzlle. .,30357.

Sincerely yours,

B Roger Williams, M.D.
= Director
- Office of Generic Dzrug
Center for Drug Evaluation and Regearch

- -rﬁ HFD-1 (Chron. Fxle)
- HFD~650 (Fu)

k<A HFD-360

b . oy ’ HFD-224
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Corresporidence related to this proposal should be addressed to Marianne Robb, Mallinckrodt Inc.,
675 McDonnell Blvd., St. Louis, Missouri 63134. If there are any questions concerning this
information, please contact myself or James Baker, Ph.D. at (314) 654-5729

Sincerely,

Marianne Robb

Manager, Regulatory Affairs
(314) 654-6258

Fax (314) 654-6496
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Mallinckrodt Inc. 675 McDonneil Boulevard  Phone: 314-654-2000
P.0. Box 5840 www.mallinckrodt.com
U St. Louis, MO 63134

AMENDMENT TO A PENDING APPLICATION

FINAL PRINTED LABELING
| EAIC LI
:bmary 14, 2000 GR.G Aﬁ:{..‘ p .‘4n....' b
— N n

Xffice of Generic Drugs - N‘ =
Center for Drug Evaluation and Research
Food and Drug Administration
Attention: Document Control Room -
Metro Park North 11
7500 Standish Place, Room 50 :
Rockville, Maryland 20855-2773 7

RE: ANDA 75-629: Methylin™ ER (Methylphenidate Hydrochloride
Extended-release Tablets, USP 10 mg and 20 mg)

Dear Sir or Madam:

The following information is provided in response to the January 24, 2000 facsimile letter from the
Agency in reference to ANDA 75-629 as filed on April 30, 1999 and amended July 30, 1999,
September 7, 1999, and November 17, 1999. Pursuant to Section 505(j) of the Food Drug and
Cosmetic Act, Mallinckrodt Inc. submitted ANDA 75-629 seeking approval to market

Methylin™ ER (Methylphenidate Hydrochloride Extended-release Tablets, USP 10 mg and 20 mg).
Methylin™ ER (Methylphenidate Hydrochloride Extended-release Tablets, USP) are a Schedule II

prescription drug indicated for the treatment of narcolepsy and Attention Deficit Disorders
(previously known as Minimal Brain Dysfunction in Children).

Methylin™ ER (Methylphenidate Hydrochloride Extended-release Tablets, USP 10 mg and 20 mg)
will be manufactured, processed, packaged, labeled, and tested for release and stability at the
Hobart, New York facilities. The packaged product will be held and distributed by Mallinckrodt
Inc. at Mallinckrodt & Second Streets in St. Louis, Missouri.

Twelve copies of the final printed labeling are provided in an archival copy (in blue folder). In
addition, to facilitate review and in accordance with 21 CFR 314.94(a)(8)(iv), a side-by-side

with all differences annotated and explained is provided.




Correspondence related to this proposal should be addressed to Marianne Robb,
Mallinckrodt Inc.; 675 McDonnell Blvd., St. Louis, Missouri 63134. If there are any
questions concerning this information, please contact myself or James Baker, Ph.D. at
(314) 654-5729

Sincerely,

I Mo X2 At

Marianne Robb

Manager, Regulatory Affairs
(314) 654-6258

Fax (314) 654-6496
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MALLINCKRODT

Mailinckrodt inc. 675 McDonnell 8ivd. Phone: (314) 654-2000
P.0. Box 5840 Fax: (314) 654-6496
St. Louis, MO 63134

AMENDMENT TO A PENDING APPLICATION
Tuly 30, 1999

Office of Generic Drugs

Center for Drug Evaluation and Research
Food and Drug Administration
Attention: Document Control Room
Metro Park North II <

7500 Standish Place, Room 150
Rockville, Maryland 20855-2773

R A 2N

RE: ANDA 75-629: Methylin™ ER
(Methylphenidate Hydrochloride Extended-release Tablets, USP)

Dear Madame or Sir:

Mallinckrodt Inc. hereby submits an amendment to the above referenced application un 21
C.F.R.§314.60(a). ANDA 75-629 is for Methylin™ ER (Methylphenidate Hydrochloride
Extended-release Tablets, USP), a Schedule II prescription drug indicated for the treatment of
narcolepsy and Attention Deficit Disorders (previously known as Minimal Brain Dysfunction in
Children). This amendment provides for an additional strength, Methylin™ ER (Methylphenidate
Hydrochloride Extended-release Tablets, USP 10 mg), to be manufactured, processed, packaged,
labeled, and tested for release and stability at Mallinckrodt Inc. in Hobart, New York. The packaged
product will be held and distributed by Mallinckrodt Inc. at Mallinckrodt & Second Streets in St.
Louis, Missouri.

To support the filing of this amendment an exhibit/stability lot of Methylin™ ER (Methylphenidate
Hydrochloride Extended-release Tablets, USP 10 mg) was manufactured. Documentation is
provided for a classical two-way crossover bioequivalence study. In addition, a multi-point
dissolution profile study was performed in the application medium, comparing the proposed drug
product, Methylin™ ER (Methylphenidate Hydrochloride Extended-release Tablets, USP 10 mg), to
that of the reference listed drug, Ritalin-SR® (20 mg), manufactured by Novartis formerly CIBA
Pharmaceutical Company a Division of CIBA-Geigy Corporation.




The archival copy (blue folders) of this amendment consists of five volumes and the technical review
copy consists of three volumes (Sections I through V, and VII through XXI in red folders). A separate
copy of the bioequivalence section is being submitted in orange folders (Sections I through VII; three
volumes). This also certifies that, per 21 C.F.R. §314.440(a)(4) and concurrently with the filing of this
amendment, true copies of the technical sections of the amendment were sent to the local district
offices. These “field copies” are contained in maroon folders.

For more detailed information on the organization of this amendment, please refer to the “Executive
Summary” which is included immediately following the Table of Contents.

In addition, an electronic submission will arrive within 30 days of this paper application. In the event
review of the paper submission is initiated before the electronic submission is received and processed,
it is understood that the review will be completed using the hard copy only.

Correspondence related to this submission should be addressed to Marianne Robb, Mallinckrodt Inc.,
675 McDonneil Blvd., St. Louis, Missouri 63134. If there are any questions concerning this
information, please contact myself or Robert Lake, Ph.D. at (314) 654-6125.

Sincerely, . : .
- - 3
Marianne Robb

Manager, Regulatory Affairs
Phone: (314) 654-6258
Fax: (314) 654-6496
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ANDA 75-629

Mallinckrodt Inc.

Attention: Marianne Robb

675 McDonnell Blvd Y| T I
P.O. BOX 5840

St. Louis MO 63134-0840
Ill'lllll'lllll'llllIl'llll'llIIll'll'lI'I'lll'lllllllilll'lll

Dear Madam:

. We acknowledge the receipt of your abbreviated new drug

application submitted pursuant to Section 505(j) of the Federal

Food, Drug and Cosmetic Act.

NAME OF DRUG: MethQiphenidate Hydrochloride Extended-release
Tablets USP, 20 mg

RTE AR AL

DATE OF APPLICATION: April 30, 1999
DATE (RECEIVED) ACCEPTABLE FOR FILING: May 3, 1999

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

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

Should you have questions concerning this application contact:
Kassandra Sherrod

Project Manager
(301) 827-5849

Sincerely yours,

('1(‘Z!/£4AQ7'C% :Szzcjxi?géf '

Robert L. West, M.S., R.Ph.

Director,

Division of Labeling and Program Support

Office of Generic Drugs
Center for Drug Evaluation and Research
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. Matlinckrodt Inc.
Irproveng Healtheare and Chemnistry

.

675 McDonnett Boulevard
PO Box 5840
?;‘ St. Louis MO 63134

Phone: 314.654.2000

TELEPHONE AMENDMENT
July 2, 1999

NDA ORIG AMENDMENT
Office of Generic Drugs

Center for Drug Evaluation and Research / A
Food and Drug Administration

Attention: Document Control Room
Metro Park North II

7500 Standish Place, Room 150
Rockville, Maryland 20853-2773

£

RE: ANDA 75-629: Methylin™ ER 20 mg &
‘ (Methylphenidate Hydrochloride Extended-release Tablets, USP )

¥

Dcar Sir:

The following information is provided in response to a June 22, 1999 request from Elait;le. I-llxu
of the Agency for values or statistical anaysis for several pharmacokinetic parameters whic

are unique to multi-dose (steady state) studies. These include Cmin, Cav, Flux1, and F}uxZ
along with analysis of variance of the estimates.

Correspondence refated to this amendment should be addressed to Marianne Robb,
Mallinckrodt Inc. 675 McDonnell Blvd,, St. Louis, Missouri 63134. If there are any

questions concerning this information, please contact myself or Robert Lake, Ph.D. at (314)
654-6125.

Sincerely, :
Marianne Robb

Manager, Regulatory Affairs
(314) 654-6258

Fax (314) 654-6496
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Mallinckrodt Inc. 675 McDonnell Boulevard
PO Box 5840
St. Louis MO 63134

ORIGINAL APPLICATION

April 30, 1999
Office of Generic Drugs

Center for Drug Evaluation and Research
Food and Drug Administration
Attention: Document Control Room
Metro Park North II -

7500 Standish Place, Room™150
Rockville, Maryland 20855-2773

RE: Methylin™ ER

Dear Madame or Sir:

known as Minimal Brain Dysfunction in Children).

by Mallinckrodt Inc. at Mallinckrodt & Second Streets in St. Louis, Missouri.

(multi-dose).

' three-way crossover food effects study, and a two-way crossover fasting study 3 /

Phone: 314.654.2000
www.mallinckrodt.com

RIS A L 8

(Methylphenidate Hydrochloride Extended-release Tablets, USP 20 mg)

Pursuant to Section 505(j) of the Food, Drug, and Costnetic Act, Mallinckrodt Inc. hereby
submits an abbreviated new drug application (ANDA) seeking approval to market
Methylin™ ER (Methylphenidate Hydrochloride Extended-release Tablets, USP 20 mg).

Methylphenidate Hydrochloride Extended-release Tablets, USP are a Schedule II prescription
drug indicated for the treatment of narcolepsy and Attention Deficit Disorders (previously

Methylin™ ER (Methylphenidate Hydrochloride Extended-release Tablets, USP 20 mg) will

be m?xlufacnned, processed, packaged, labeled, and tested for release and stability at
Mallinckrodt Inc. in Hobart, New York. The packaged product will be held and distributed

To support the filing of this application an exhibit/stability lot of Methylin™ ER




In addition, a multi-point dissolution profile study was performed in the application medium,
comparing the proposed drug product, Methylin™ ER (Methylphenidate Hydrochloride
Extended-release Tablets, USP 20 mg), to that of the reference listed drug, Ritalin-SR®,

(20 mg,) manufactured by Novartis formerly CIBA Pharmaceutical Company a Division of
CIBA-Geigy Corporation:

The archival copy (blue folders) of this application consists of thirteen volumes and the

technical review copy consists of four volumes (Sections I through V, and VII through XXI

in red folders). A separate copy of the bioequivalence section is being submitted in orange
folders (Sections I through VII; ten volumes). This also certifies that, per 21 C.F.R.
§314.440(a)(4) and concurrently with the filing of the ANDA, true copies of the technical
sections of the ANDA were sent to the local district offices. These “field copies™ are
contained in maroon folders.

For more detailed information on the organization of this application, please refer to the
“Executive Summary” which is included immediately following the Table of Contents.

In addition, an electronic submission will arrive within 30 days of this paper application. In
the event review of the paper submission is initiated before the electronic submission is
received and processed, it is understood that the review will be completed using the hard
copy only.

Correspondence related to this submission should be addressed to Marianne Robb,
Mallinckrodt Inc., 675 McDonnell Blvd., St. Louis, Missouri 63134, If there are any
questions concerning this information, piease contact myself or Robert Lake, Ph.D. at
(314) 654-6125.

Sincerely,

Marianne Robb

Manager, Regulatory Affairs
Phone: (314) 654-6258
Fax:  (314) 654-6496
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