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QUALITY ASSESSMENT

Quality Review Data Sheet

1. RELATED/SUPPORTING DOCUMENTS

A. DMFs:
DMF Item Date Review
4 Type Holder Referenced Status Complricd Comments
LG Type I e Rosuvastatin adequate 4/5/15/16 by S. Bain/D.
calcinm Christner

B. Other Documents: none

C. CONSULTS: none

Executive Summary

I. Recommendations and Conclusion on Approvability

The recommendation from the Office of Pharmaceutical Quality (including the Overall Manufacturing
Inspection Recommendation) is for APPROVAL.

II. Summary of Quality Assessments
A. Product Overview

This is a 505(b)(1) application but not for an New Molecular Entity. The active ingredient has
several approved NDAs. The original submission in 08/28/2015 received a complete response for
deficiencies found in the facilities inspection. These deficiencies are summarized below:

Summary of Complete Response issues from the complete response letter:

Sun Pharmaceutical Industries Limited, Halol-Baroda 389350, Gujarat, India, is the proposed
drug product manufacturer. This site was most recently inspected in September 2014. Numerous
cGMP deficiencies were identified and FDA issued a warning letter on 12/17/2015. To date, the
deficiencies have not been resolved.

Action letter language:

“During a recent inspection of Sun Pharmaceutical Industries Limited, Halol-Baroda 389350,
Gujarat, India, our field investigator conveyved deficiencies to the representative of the facility.
Satisfactory resolution of these deficiencies is required before this application may be approved.”
In the resubmitted NDA, updates for this facility include a GMP inspection completed 3/9/2018
classified VAI and a Pre-Approval Inspection (PAI) completed 6/23/2016 classified VAL The
facilities reviewer found the firms used in the manufacturing process and quality testing to be
acceptable and recommended approval based on the updated information on 10/9/2018.



QUALITY ASSESSMENT

TN P28 Dot Do onm s RESEAADH

Proposed Indication(s) including | Rosuvastatin is approved for the treatment of primary
Intended Patient Population hyperlipidemia and mixed dyslipidemia as an adjunct to
diet to reduce elevated total-C, LDL-C, ApoB, nonHDL-
C, and TG levels and increased HDL-C.

Duration of Treatment chronic
Maximum Daily Dose 40 mg
Alternative Methods of not applicable
Administration

The labeling review was completed with no major changes. The applicant accepted all proposed
changes from the clinical team. Refer to the overall quality summary # 1 for further discussion of
the labeling.

B. Quality Assessment Overview
There are minimal changes to the drug substance, drug product, dosage form or route
of administration in the resubmitted application. A brief description of the drug
substance and drug product are summarized below along with the evaluation of a risk
assessment for elemental impurities provided by applicant. See also Review 1 overall
quality assessment:

Drug Substance
Chemical Name or IUPAC Name/Structure:

Rosuvastatin calcium

(3R, 5S)-7-[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]
pyrimidin-5-yl]-3,5-dihydroxy-6(E)-heptenoic acid calcium salt (2:1)
Molecular formula: C44H54F2N6012S2+Ca

Molecular weight: 1001.14 (salt)/963.08 (base)

NS COgr &2+
|

008"

N

Rosuvastatin calcium is an off-white to light yellow colored powder. It is insoluble in
water and soluble in N N-dimethyl formamide, acetone, and acetonitrile.

Dirug Product

The drug product comprises hard gelatin capsules filled with rosuvastatin calcium
granules. The active pharmaceutical ingredient, rosuvastatin calcium is already
commercially available in a daily 5, 10, 20 and 40 mg tablet formulation approved in
2003 under NDA % The capsule dosage form is designed with the advantage of


http:salt)/963.08
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being administered by sprinkling the capsule contents on a spoonful of soft food such as
apple sauce for patients who have difficulty in swallowing.

product is a gelatin capsule containing the immediate-release drug granules, for oral
administration as a whole capsule or as sprinkles on apple sauce, or for administration
via nasogastric tubing as an aqueous suspension. The proposed dosage strengths are 5,
10, 20, and 40 mg rosuvastatin free-acid. The different strengths differ by the amount of
granules per capsule and the capsule shell size. The ®% size is stated to be S
microns to meet FDA’s guidelines on this type of dosage form.

*» Rosuvastatin capsules 5 mg are hard gelatin capsule, Size “3” pink cap/off white body,
imprinted axially with “984” on cap and body in black ink filled with yellow colored
granules.

* Rosuvastatin capsules 10 mg are hard gelatin capsule, Size “3” purple cap/off white
body, imprinted axially with “985” on cap and body in black ink filled with yellow
colored granules.

*» Rosuvastatin capsules 20 mg are hard gelatin capsule, Size “1” blue cap/off white body,
imprinted axially with “986” on cap and body in black ink filled with yellow colored
granules.

« Rosuvastatin capsules 40 mg are hard gelatin capsule, Size “Oel” green cap/white body,
immprinted axially with “987” on cap and body in black ink filled with yellow colored
granules.

Excipients are microcrystalline cellulose, crospovidone, mannitol, magnesium oxide,
ferric oxide, sodium citrate, hypromellose, polyethylene clycol, and silicon dioxide.
Components of the gelatin capsule include titantum dioxide, gelatin, water, and sodium
lauryl sulfate. Additionally following colorants are used in capsules: FD & C Red 40 (5
mg), FD & C Blue 1 (5 mg, 10 mg, 20 mg), D & C Red 28 (5 mg, 10 mg), FD & C Red
3 (20 mg), and FD & C Green 3 (40 mg). The imprinting black ink contains shellac, butyl
alcohol, propylene glycol, strong ammonia solution, black iron oxide and potassium
hydroxide. Gelatin is e
are included in the NDA.

Manufacturing Process:

. . (b))
The product manufacturing process consists of

(b} (4)

Container Closure
HDPE bottles with child resistant O Josures.

Expiration Date & Storage Conditions:

24 months at room temperature for all three commercial container closure systems. The
primary stability batches and the commercial product have the same formulation (with
the exception of the capsule printing) and comparable container closure systems. The
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primary stability batches were manufactured at the commercial site using a commercial-
comparable process, ®% and one of the batches was the 40 mg batch
JKN2312 used in the pivotal BE studies 14128 and 14129.

In addition, the applicant has also updated Section 3.2.P.2 to include a risk assessment
for elemental impurities per ICH Q3D. As per the risk assessment report, levels of all
potential elements in drug product are well below the controlled threshold o

hence no further control of elemental impurities in the drug product 1s
acceptable.

C. Special Product Quality Labeling Recommendations (NDA only)
Not applicable

D. Final Risk Assessment (see Attachment)

Application Technical Lead Name and Date:

Christopher Galliford, 12/17/2018

Digitally signed by Christopher
Galliford -5

C h r i Sto p h e r DN: c=US, o=U.S5. Government,

ou=HHS, ou=FDA, ou=People,
G I I f d S 0.9.2342.19200300.100.1.1=20017
a I 0 r 08703, cn=Christopher Galliford -S

Date: 2018.12.18 09:42:12 -05'00"
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Attachment
From Initial Risk Identification Review Assessment
PUPRI Factors that O Risk o Lifecycle
Aeon | canimpactthe | TRINE | itigation | fUESE | Considerations!
CQA COA Ranking b Comisnts
Drug Formulation H none
content/Assay Process
Contamer closure
Impurities/ Formulation H none
degradants Process
Countainser closure
Appearance Formulation H none
Process
Container closure
Dimg release rate | Formulation H reference the
Process phanmaceutical
development for any
change in formulation or
process
Content Process H evaluate any change m the
umiformiry specific process steps
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Recommendation:

Complete Response
(including the Facility Review/Manufacturing Inspection Recommendation)

NDA 208647
Review #1
Review Date (see page 6)

Drug Name/Dosage Form | Rosuvastatin capsule
Strength 5. 10, 20, and 40 mg free-acid
Route of Administration oral
Rx/OTC Dispensed Rx
Applicant Sun Pharma
SUBMISSION(S) REVIEWED DOCUMENT DATE
0000 8/28/15
0006 11/27/15
0013 /5/16
0014 3/2/16
0015 4/22/16
Quality Review Team
DISCIPLINE REVIEWER DIVISION/OFFICE
Application Technical Lead Suong Tran New Drug Products /ONDP
Regulatory Business Process Anika Lalmansingh Regulatory Business Process
Manager Management [/OPRO
Drug Substance Sam Bain New Drug APT/ONDP
Drug Product Christopher Galliford New Drug Products T/ONDP
Biopharmaceutics Peng Duan Biopharmaceutics/ONDP
Process Haitao Li Process Assessment II/OPF
Microbiology Haitao Li Process Assessment IT/OPF
Facility Donald Lech Inspectional Assessment/OPF




1. RELATED/SUPPORTING DOCUMENTS:

Quality Review Data Sheet

A. DMFs:
DMF # TYPE HOLDER ITEM REFERENCED STATUS" | DATE REVIEW COMMENTS
COMPLETED
Rosuvastatin calcium adequat | 4/15/16 by S. Bain/D.
e Christner

For the following Type Il DMFs:

Adequate information provided in the NDA (by C. Galliford/D. Christodoulou).

Bottle (180 cc) |

Hard

shells (size “37) pink/off
‘white

Hard gelatin capsule

shells (size “3") purple/off
white

Hard gelatin
white

capsule
shells (size “1") blue/off

shells (size “0EL")
green/white

B. Other Documents: none

2. CONSULTS: none
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Executive Summary

I. Recommendation
The recommendation from the Office of Pharmaceutical Quality (including the

manufacturing inspection recommendation) is for a Complete Response (see
1ssues below).

Labeling comments will be finalized during the multi-disciplinary OND-managed
labeling review.

A. Recommendation and Conclusion on Approvability

1. Summary of Complete Response issues: Sun Pharmaceutical Industries
Limited, Halol-Baroda 389350, Gujarat, India, 1s the proposed drug
product manufacturer. This site was most recently inspected in September
2014. Numerous ¢cGMP deficiencies were identified and FDA issued a
warning letter on 12/17/2015. To date, the deficiencies have not been
resolved.

2. Action letter language: “During a recent inspection of Sun Pharmaceutical
Industries Limited, Halol-Baroda 389350, Gujarat. India. our field
investigator conveved deficiencies to the representative of the facility.
Satisfactory resolution of these deficiencies is required before this
application mav be approved.”

B. Recommendation on Post-Marketing Commitments, Agreements, and/or
Risk Management Steps- not applicable

II. Summary of Quality Assessment
This is a 505(b)(2) application for a new dosage form of rosuvastatin (oral capsule),
that relies on FDA'’s findings of safety and efficacy for NDA 21366 Crestor
(rosuvastatin calcium) Tablets.

A. Drug Substance

The chemical name for rosuvastatin calcium is bis[(E)-7-[4-(4-fluorophenyl)-6-
1sopropyl-2-[methyl(methylsulfonyl)amino| pyrimidin-5-y1]-(3R,5S)-3.5-
dihydroxyhept-6-enoic acid] calcium salt with the following structural formula:
- : -

OH OH
NN il

H,C\NJLNf
1,00s”

J2

The molecular formula for rosuvastatin caleium is (C;H7FIN306S),.Ca and the
molecular weight is 1,001.14. Rosuvastatin calcium 1s off-white to light yellow
amorphous powder that is slightly soluble in water and methanol, and insoluble in

3


http:1,001.14
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ethanol. Rosuvastatin calcium is a hydrophilic compound with a partition
coefficient (octanol/water) of 0.13 at pH of 7.

DMF| @ is referenced for all CMC information on the drug substance. The
DMF was found adequate to support this NDA on 4/15/2016 by ONDP/DNDAPI
(E. Englund/D. Christner).

B. Drug Product

The product is a gelatin capsule contaming the immediate-release drug granules,
for oral administration as a whole capsule or as sprinkles on apple sauce, or for
administration via nasogastric tubing as an aqueous suspension. The proposed
dosage strengths are 5, 10, 20, and 40 mg rosuvastatin free-acid. The different
strengths differ by the amount of granules per capsule and the capsule shell size.
The| @ size is stated to be ®® microns to meet FDA’s guidelines on this
type of dosage form.

e Rosuvastatin capsules 5 mg are hard gelatin capsule, Size “3” pink cap/off
white body, imprinted axially with “984” on cap and body in black ink
filled with yellow colored granules.

e Rosuvastatin capsules 10 mg are hard gelatin capsule, Size “3” purple
cap/off white body, imprinted axially with “985” on cap and body in black
ink filled with yellow colored granules.

e Rosuvastatin capsules 20 mg are hard gelatin capsule, Size “1” blue
cap/off white body, imprinted axially with “986” on cap and body in black
ink filled with yellow colored granules.

e Rosuvastatin capsules 40 mg are hard gelatin capsule, Size “0Oel” green
cap/white body, imprinted axially with “987” on cap and body in black ink
filled with yellow colored granules.

Excipients are microcrystalline cellulose, crospovidone, mannitol, magnesium
oxide, ferric oxide, sodium citrate, hypromellose, polyethylene glycol, and silicon
dioxide. Components of the gelatin capsule include titanium dioxide, gelatin,
water, and sodium lauryl sulfate. Additionally following colorants are used in
capsules: FD & C Red 40 (5 mg), FD & C Blue 1 (5mg, 10 mg, 20mg), D & C
Red 28 (5 mg, 10 mg), FD & C Red 3 (20 mg), and FD & C Green 3 (40 mg). The
imprinting black ink contains shellac, butyl alcohol, propylene glycol, strong

ammonia solution, black iron oxide and potassium hydroxide.
®) )

(b) (4)
(D) (4)

The product manufacturing process consists of
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The diug product specification includes attributes standard for the dosage form.
Water content has a stability limit of fﬂ;% due to igis

Limits on degradants meet the applicable ICH identification and qualification

threshold for the maximum daily dose of ?4’; me. with the exception of -

Container Closure systems: 30-count and 90-count HDPE bottles with desiccant
and child-resistant closures, and foil blisters

Expiration Date & Storage Conditions: 24 months at room temperature for all
three commercial container closure systems.

The primary stability batches and the commercial product have the same
formulation (with the exception of the capsule printing) and comparable container
closure systems. The primary stability batches were manufactured at the
commercial site using a commercial-comparable process, at

and one of the batches was the 40 mg batch JKN2312 used in the pivotal BE
studies 14128 and 14129.

{b) (4)

C. Summary of Drug Product Intended Use

Proprietary Name none
Non Proprietary Name of the Drug Product rosuvastatin capsule
Non Proprietary Name of the Drug Substance rosuvastatin calcium
Proposed Indication(s) [not finalized by GRMP goal; see CDTL’s memo —
Division of Metabolism and Endocrinology
Products
Duration of Treatment chronic
Maximum Daily Dose 40 mg
Alternative Methods of Administration Adequate compatibility studies are provided for the
use of drug granules as sprinkles on apple sauce and
as an aqueous suspension for the nasogastric
administration.

D. Biopharmaceutics Considerations

The 40 mg batch JKIN2312 used in the pivotal BE studies 14128 and 14129 and
the commercial product have the same formulation (with the exception of the
capsule printing). The different strengths of 5 mg, 10 mg, 20 mg, and 40 mg are
composition-proportional and their dissolution profiles are sufficiently similar.
Therefore, the biowaiver request for the lower strengths 5 mg, 10 mg, and 20 mg
1s acceptable provided that the BA/BE results are found acceptable for the 40 mg
strength and Crestor, the listed drug relied upon; reference is made to the Clinical
Pharmacology review for details and conclusion.




Adequate dissolution data are provided in support of the use of drug granules as
sprinkles on apple sauce (within 60 minutes at room temperature) and as an
aqueous suspension for the nasogastric administration (within 90 mmutes at room
temperature, dispersed in water, and using

tubing). Adequate data have been provided i in support of the dissolution test
method and acceptance.

E. Novel Approaches: not applicable
F. Any Special Product Quality Labeling Recommendations: not applicable
G. Life Cycle Knowledge Information (see Attachment)

OVERALL ASSESSMENT AND SIGNATURE:
EXECUTIVE SUMMARY
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ASSESSMENT OF THE BIOPHARMACUETICS

1. Are the m-vitro dissolution test and acceptance criteria adequate for assuring quality
control and consistent bioavailability of the drug product?

The proposed rosuvastatin capsules are an immediate release product in 5, 10, 20, and 40 mg
strengths, which are (Table 1). It is a hard gelatin capsule filled
with drug-containin , designed to facilitate dosing n patients with swallowing problem. It

may be swallowed intact or the content can be sprinkled onto a soft food. It can also be
administrated via a nasogastric tube.

Table 1. Rosuvastatin Capsules Composition

mg/capiule
Ingredient Function fmg 10 mg 20 meg 40 mg
: Capsule Capsule Capsule Capsule

Capsule Shell Description - 3" ninkioff | *3° off | *1" blusloff size ‘0 EI
MHI_“ mwl_“ hite®® geen/ white**
"Not present in finsl formmlation ) ) ) )

** Smg - Axially imprinted with *0847 on cap and body in black ink
I0me - Axially imprinted with ‘985 on cap and body in black ink
20mgz - Axially imprinted with 986" on cap and body in black izk
40mg - Axially imprinted with *987" on cap and body in black ink



The proposed dissolution method is shown in Table 2, which is the same recommended by the
Agency.

Table 2. Proposed dissolution method for rosuvastatin capsules

Dissolution Medium | pH 6.6, 0.05M sodum citrate buffer

Volume 900 mL

Apparatus USP Apparatus II (Paddle)

Speed 50 rpm

Sampling Times 5,10.15,20_30. 45 minutes

Not less (Q) of label claim in 20 mum

For release at S1. no individual unit is less of label claim
n 20 nunutes.

Emkascasz.mgofl;pnﬂsiseqmltom than

of label claim and no individual unit 1s less than of label
im in 20 minutes. =
For release at S3. average of 24 units 1s equal to or
of label claim and not more units are less of
Iabel claim and no unit 1s less than of label claim m 20
minutes.
Detection Mﬂ.m

Source: - 8.2, Specification 0012570 Rev. 9.0

Proposed specification







40 mg in pH 6.6, 0.05 M Citrate Buffer (QC Method) (Error bar represents Min and
Max release at each time point)

(b) (4)

As Figure 6 shows, the dissolution profiles of different strengths of rosuvastatin capsules
are similar, and drug release in all of the strengths is higher than @% and reaches plateau
after time point of 20 min. and met the accentance criterion ( o o
Therefore, setting Q

as % 1 20 min seems reasonable.

Figure 7 shows the batch analysis of drug release at 20 min for batches of rosuvastatin 5
mg (# JKN2372, JKN2373 and JKN 2374), 10 mg (# JKN 2369, JKN2370, and
JKN2371), 20 mg (# JKN2313, JKN2314, and JKN2315), and 40 mg(# JKN2310,
JKN2311, and JKN 2312). Samples from these batches have been placed on stability test
at room temperature 25°C/60% RH up to 36 months or at intermediate condition
30°C/65% RH up to 12 months or at accelerated condition 40°C/75% RH up to 6 months.

Figure 7. Drug release at 20 min for each strength of rosuvastatin capsules ( Mean,




Min, and Max from three batches of each strength; redline represents proposed

2 : = (®)
dissolution acceptance criterion Q= 4 %)
(o) (4)

As Figure 7 shows, the units tested for all strengths met the proposed dissolution
acceptance criterion Q= (5% in 20 min. Furthermore, no significant difference was found
for the drug release during stability test across all strengths.

Overall, the proposed dissolution acceptance criterion Q= @ % in 20 min is acceptable.
1.7. Dissolution analytical method validation

The analytical method for dissolution is following the HPLC. The summary for the
dissolution method is shown in Table 4.

Table 4. chromatographic (High Performance Liquid Chromatograph (HPLC))

conditions for dissolution method




Buffer

Transter about 8.19 g of Citric acid anhydrous accurately weighed to a 1000 mL volumetric
flask. dissolve in about 900 mL of water. adjust with 25 %o Ammonia solution 10 a pH 2.50
Mobile Phase + 0.05, dilute with water to volume. Mix and filter through 0.45u filter.

Mobile Phase

Add graduate measured 700 mL Buffer. 200 mL Acetonitrile and 100 mL Tetrahydrofuran.
Mix well and degas o avoid air bubbls formation.

Column L1.4.6 x 50 mm. 3.51: Waters Synunetry C18, 50 x 4.6mm. 3.5u
Detector UV at 248
Flow Rate 1.0 mL per minute
Sample Cooler e
temperature
Colnmn Oven 2500
Temperature
Injection Volume 50 uL
hepcktiom B i Water: Acetonitrile (20: 80, %v/v)
port )
Run fime Abour 20 min
Retention time Rosuvastatin : About 8.5 nun
The relative standard deviation for five replicate injections of standard preparation of
System Suitability Rosuvastatin should be not more than o. the failing factor should be not less than g;

and not more than| i and plate counts should be not less than
(4)

The dissolution method has been validated for specificity, precision, accuracy, linearity,
stability of analytical solution and robustness according to validation report #
CAL/AMVR/15/0174. The validation report is acceptable. Table 5 shows the summary
for the validation report of dissolution analytical method.

Table 5. Validation Summary

Rosuvastatin peak is well separated from any peak due to Blank.
Placebo and any other peaks.
With out pepsin:
0.055 ng/ml to 66.245 ng/ml (1% to 1200% of target concentration)
Correlation coefficient (r) = 1.0000
With pepsin:
0.055 pg/ml to 66.245 ng/ml (1% to 1200% of target concentration)
Correlation coetficient (1) = 1.0000
2.255 pg/ml to 66.245 pg/ml (40.047% to 1192.315% of sample
concentration)

System The %RSD of area of Rosuvastatin peak from five replicate injections of
precision Standard preparation is 0.08 %,
After 30 minutes. %RSD of % dissolved of Rosuvastatin from six
Sample aliquet from same vessel is 0.00 %,

Specificity

Linearity

Range

After 30 minutes., Mean of % dissolved of Rosuvastatin from six
Samples preparation from different vessel is 106%.

Method

precision bkt o5

After 30 mimires. %RSD of % dissolved of Rosuvastatin from six
Sample aliquot from same vessel 1s 0.81%.

After 30 mmmtes, Mean of % dissolved of Rosuvastatin from six
Samples preparation from different vessel is 104%,




Intermediate
Precision

After 30 numutes, %RSD of % dissolved of Rosuvastatin from six
Sample aliquots from same vessel 18 0.00 %

After 30 mimues, mean of %dissolved of Rosuvastain from six Sample
preparations from different vessels 15 103 %,

Difference in Mean value of diug 1elease of Rosuvastatin from six
individual wessels after 30 minutes between Intermediate Precision
103 % and Method Preciston 106 % = -3%.

With pepsin:
After 30 munutes, %RSD of % dissolved of Rosuvastatin from six
Sample aliquots from same vessel 1s 0.00 %,

After 30 mimues, mean of %edissolved of Rosuvasiatin from six Sample
preparations from different vessels is 104 %.

Difference in Mean value of drug release of Rosuvastatin from six
individual wvessels after 30 minutes between Intermediate Precision
104 %% and Method Precision 104 % = 0%.

Accuracy

Rosuvastatin (Without pepsin)

% Recovery

% RSD

40%

U8.5-98.8

0.15

100%

100.3-100.4

0.06

1200%

99.6-99.8

0.12

Accuracy

Rosuvastatin

With pepsin)

% Recovery

% RSD

40%

99.7-99.9

0.10

100%

99.5-99.7

0.10

1200%

99.7-99.8

0.06

Standard preparation: 37 hrs. at 10°C temperanire.
Sample preparation; 36 hos, at 10°C emperature,
Sample preparation (With pepsin): 32 hrs. at 10°C temperamire.
Acceptance Criteria:
%sRSD of area of Rosuvastatin. peak from five replicate injections of
o SR - (b,
Standard preparation: NMT )"

Solution
stability

ST )
The tailing factor should not be less than :4;nud not more than E:;for
Rosuvastatin peak. ) 4)
Plate counts should not be less than for Rosuvastatin peak

Robustugss Following variations in chromatographic parameters comply with above

mentioned acceptance criferia.

Flow rate: = 0.2 mL/min
Column oven temperature: = 2°C
Wavelength: £ 2 nm
Concentration of Acetonitrile: = 5% v/v (absolute)
pH of Buffer : = 0.2 unit

The original dissolution method was developed and validated in Sun Pharmaceuticals
Advanced Research Company in Mumbai. Later, it was transferred to Sun
Pharmaceuticals Industries Limited in Halol. An analytical method transfer report for
dissolution was submitted to support this technology transfer, and was acceptable.

2. In-use study of rosuvastatin capsules 40 mg in apple sauce

The Applicant conducted a study of sprinkling rosuvastatin Smg and 40 mg capsules in
applesauce, which was to support instructions that the drug product may be sprinkled
onto soft food before ingestion. The capsule was opened, and then the  ®* was
sprinkled on apple sauce and kept at room temperature for 10, 30, and 60 min.




The pH measurement was carried on three in-use applesauce samples of both 5 mg and
40 mg strengths of capsules, and the pH of applesauce; ' “mixtures was increased
slightly (~30%) after 60 min at room temperature (Table 4).

Table 4. The pH values of in-use l'osuvastaﬁltlm al mm/applesauce samples
Rosuvastatin applesauce mixture
Sr. No. Applesauce JKN2372 (5 mg) JKN2312 (40 mg)
at 0 minute | after 60 minutes at 0 minute after 60 minutes
1 3.32 341 3.58 3.85 1.74
2 3.33 RES 3.62 3.80 4.70
3 331 343 3.60 3.82 4.72
Mean 3.32 343 3.60 382 4.72
Testing date 10-Jul-2015
LNB ref' SL1537-22

1 o
Lab notebook reference

Figure 6 shows the dissolution profiles of intact capsule (control) and ~ ®* sprinkled
onto applesauce for 10 min, 30 min, and 60 min for 5 mg and 40 mg rosuvastatin
capsules.

Figure 6 A. Comparative mean dissolution profiles of intact Rosuvastatin capsules, 5

(b) (4)

mg and rosuvastatin /applesauce mixture at various storage periods
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Figure 6B. Comparative mean dissolution profiles of intact Rosuvastatin capsules,




(b) (4)

40 mg and rosuvastatin applesauce mixture at various storage periods

b - Dissolution of JKN2312,40 mg

100 4 B y SRR -‘- s

80 1
el | uautgapsu]c{cmnmh

o .
60 4 .'.’ =udfele n applesauce for 10 min
3 aofime n applesauce for 30 min

’ '] ~ .
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y
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o Dissolved of Rosuvastatin
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Dissolution profiling time points (minutes)

Therefore, the dissolution profiles of both 5 mg and 40 mg capsule strengths sprinkled
onto applesauce after various times were similar and not changed much. Mean %
dissolved of rosuvastatin from >/ applesauce mixture were comparable to that from
intact capsules for all storage periods (10, 30, and 60 min), and the difference between
them was less than 5% at 20, 30, and 45 min (slightly higher than 5% at 10 min).

The Applicant also evaluated the stability of drug substance (assay of rosuvastatin from
rosuvastatin capsules in control and on one tablespoon of applesauce stored for 60 min).
The mean assay value on rosuvastatin from both 5 mg and 40 mg capsule strengths of at
60 min with applesauce was similar (the difference was less than 5%) as the assay value
obtained from ®“/applesauce mixture from control sample.

The Applicant also conducted in-use related substances study on applesauce.
Rosuvastatin was stable while sprinkled onto applesauce and remained for 60 min, and
the results (% w/w impurities) of in-use applesauce samples were within specification
and comparable to that of control samples.

Overall, the results of in-use-study of rosuvastatin on applesauce are acceptable, and the
time of 60 min is suitable for the consumption of rosuvastatin - /applesauce mixture
after sprinkling @9 on applesauce.

3. In vitro nasogastric tube study of rosuvastatin capsules 5 mg, 10 mg, 20 mg, and
40 mg

In the proposed labeling, the Applicant states:
“For patients who have a nasogastric tube in place, Rosuvastatin Capsules can be

OB emptied into a 60-mL syringe and mixed with 40 mL of
(b} (4)

opened and the intaci
water. Replace the plunger and shake the syringe vigorously. The in Rosuvastatin
Capsules may start dissolving which is acceptable. Attach the syringe to a nasogastric

tube (=16-French) and deliver the contents of the syringe through the nasogastric tube




into the stomach. After administering the  ®%, the nasogastric tube should be flushed

with additional water. USE IN OTHER LIQUIDS B IS
THEREFORE NOT RECOMMENDED .

To supportt the proposed labeling claim, the Applicant conducted an in vitro nasogastric
(NG) tube study with rosuvastatin 5 mg and 40 mg capsules. The @ of one capsule
were emptied into a 60-mL catheter tipped syringe, and then were suspended into 40 mL
water. The syringe containing the suspended O was kept at room temperature for
various time periods 15, 30, 45, 60, and 90 min, and the suspended/dispersed P9 were
passed through a NG tube (16- French, @9 and analyzed for

dissolution, assay, and particle size.

The proposed QC dissolution method was applied for NG tube dissolution study. Figure 7
shows the comparative dissolution profiles of intact capsules and e dispersion kept
at RT for various periods in a catheter-tipped syringe and passed through a 16-French NG
tube.

Figure 7A. Comparative mean dissolution profiles of intact Rosuvastatin capsules, 5
mg and rosuvastatin g dispersion incubated at RT for various storage periods
in a catheter-tipped syringe and passed through a 16-French NG tube
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Figure 7B. Comparative mean dissolution profiles of intact Rosuvastatin capsules,




(b) (4)

40 mg and rosuvastatin dispersion incubated at RT for various storage

periods in a cathetertipped syringe and passed through a 16-French NG tube
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As Figure 7 shows, mean % dissolved of rosuvastatin from % dispersion were
comparable to that from intact capsules for up to 90 min and the difference between them
was less than 5% at specification time points ( 20, 30, and 45 min; slightly higher at 10
min). Both ®@ type of tubes (16-French) were suitable for
nasogastric administration of rosuvastatin =~ " dispersed in water.

In the study of NG tube assay, mean assay value of rosuvastatin obtained from control
samples (without NG tube/syringe) was no different as that from samples passed through
NG tube/syringe (the difference was less than 5%) for both 5 mg and 40 mg strengths.
Furthermore, the mean assay values of samples prepared from in vitro NG tube study lied
between ®®o4 for both 5 mg and 40 mg strengths, which met the acceptance
criteria for assay.

In sedimentation study, af the end of 90 min, mean sedimentation depth was 1 mL for 5
mg and 4 mL for 40 mg # wdispersion. There was no difference in mean
sedimentation depth for 5 mg strength from 0 to 90 min. However, for 40 mg strength,
mean sedimentation depth was increased from 1 mL at 0 min to 4 mL at 90 min. The
composition of 40 mg capsule is proportional to the composition of 5 mg capsules;
therefore, the difference between 5 mg and 40 mg strengths in sedimentation study might
be due to the larger number of % present in the 40 mg strength.

(b) (4)

The Applicant also evaluated particle size distribution of rosuvastatin dispersions

of 5 mg and 40 mg strength (Table 8).

(b) {4)

Table 8A. Mean Particle size distribution of Rosuvastatin dispersion of




JKN2372, 5 mg

Mean particle size of rosuvastatin S miispﬂ‘sed in water (jm)
Stor i b) {4y
e EE e piar) Passed through only syringe Passed through NG tube
(minutes)
D10 D50 D90 D10 D50 | D90
(b) (4)

0

L5

30

15

60

90

(b) (4)

Table 8B. Mean Particle size distribution of Rosuvastatin
JKN2312, 40 mg

dispersion of

Mean particle size of rosuvastatin ) (4)lispersed in water (pum)
Sn](i.:lgl::ul:::}md Passed through only syringe Passed through & w\"G tube
D10 D50 D90 D10 D50 DY0

i B

15

30

45

60

90
For 5 mg strength, there is @ in the particle size for rosuvastatin N
dispersion across all time points up to 90 min, whether pass through syringe or o
NG tube. However, for 40 mg strength, the particle size for rosuvastatin e dispersion
was @@ than that for 5 mg strength. i

(o) (4) ©w  O® Applicantm{

For the samples of 40 mg strength passed through only syringe, i

observed for 90 minutes storage period compared to other storage periods, while the

(b} (4) () (4)

particle size at different storage period in those passed through

NG tube.

Overall:

1. The NG tube dissolution data showed complete dissolution (recovery) of rosuvastatin

@@ of Rosuvastatin capsules. Smg and 40 mg, were dispersed in 40 mL of water

when
in a 60- mL catheter tipped syringe, incubated till 90 minutes at room temperature, and

passed through a 16-French P9 NG tube.




: : 5 By
2. Mean % dissolved of rosuvastatin from rosuvastatin

dispersion are comparable
to that from intact capsules for all storage periods studied (15, 30, 60, and 90 minutes).
3. Both ®@type of NG tubes (16-French) are suitable for
nasogastric administration of Rosuvastatin " dispersed in water

4. Biowaiver request

Evaluation: Acceptable

Per the 21 CFR 320.22 (d)(2), a biowaiver may be granted if the drug product meets one
of the following criteria:

1. The bioavailability of the drug product has been measured;

2. Both drug products meet an appropriate in vitro test approved by FDA: and
3. The applicant submits evidence showing that both drug products are

(b (4) . . = ] 5 ¢ :
in their active and inactive ingredients.

(b) (4)

Similarly, per the requirements in Guidance for Industry: Dissolution festing of
immediate release solid oral dosage forms: for multiple strengths of IR products with
linear kinetics, the bioequivalence study may be performed at the highest strength and
waivers of in vivo studies may be granted on lower strengths, based on an adequate
dissolution test, provided the lower strengths are )
The approval of additional strengths requires the similarity in dissolution profile
comparisons between the strength employed in the bioequivalence study and additional
strengths seeking biowaiver.

() (4)
4.1
Table 9. Qualitative and quantitative formulae of Rosuvastatin Capsules, 5 mg, 10
mg, 20 mg and 40 mg

—— ——————1

Sr. | Item Qty Qty Qty Qty
No. mg/Capsule mg/Capsule mg/Capsule mg/Capsule
(5 mg) (10 mg) (20 mg) (40 mg)

1 Rosuvastatin Calcium 5.1975 10.395 20.79 41.58
2 Myerocrystalline e

Cellulose
3 Crospovidone
4 Mannitol
5 Magnesium Oxide
6 Ferric Oxide
7 Sodium Citrate

(b) (4)
8 PEG 4000
g Silicon dioxide
Average fill weight of the
capsule

Table 9 shows the composition of different strengths of proposed rosuvastatin capsules.

As evident from Table 9, rosuvastatin capsule 5mg, 10 mg, 20 mg, and 40 mg are




() (4)

4.2 BA of rosuvastatin capsules 40 mg relative to the reference drug Crestor Tablets
(NDA 021366) 40 mg

The Applicant conducted two clinical bioavailability studies to compare the proposed 40
mg capsules to reference drug 40 mg tablets at fasting and fed conditions:

e Study PKD 14 128, A randomized, open label, three treatment, three period, six
sequence, single dose, crossover relative bioavailability study in healthy adult males

under fasting conditions

o Study PKD 14 129, A randomized, open label, three treatment, three period, six
sequence, single dose, crossover relative bioavailability study in healthy adult males

under fed conditions

Table 10 shows the PK parameters for rosuvastatin capsules 40 mg (Test) and reference
drug rosuvastatin tablets 40 mg under fasting (Table 10A) and fed conditions (Table
10B).

Table 10A: Mean (% CV) Pharmacokinetic Parameter Values and Ratio of
Geometric Least-Square Mean Values of SPARC Ltd.’s Rosuvastatin Capsules, 40
mg, Intact (Test A) and Crestor” Tablets, 40 mg (Reference C) in Healthy Subjects
Administered under Fasting Conditions (n = 41, Subject & tmExcluded)

Least Squares Geometric Means (% (T\"E) Least Square Means Intra
Parameter (Units) Rosuvastatin Capsules, Crestor™ Tablets, Ratio Test/Reference’ Subject
40 mg Intact 40 mg (90% (.'l)1 CV (%)
Cuax (Ng/ML) 4151 (51.1) 4247 (39.7) 97.75 (89.67 — 106.55) | 23.36
AUCp, (ng-hr/mL) 318.59 (53.3) 341.10 (55.4) 93.40 (87.14 - 100.11) 18.72
AUC,.,, (ng'hr/ml) 32958 (52.4) 353.87(55.3) 93.14 (86.83 — 99.90) 18.92
T e (L1)° 233 (0.33 - 4.67) 233 (0.33 — 3.00) o i
T o (hr) 10.88 (44.7) 10.37 (62.2) = =
Ko (hr')’ 0.077 (47.9) 0.080 (39.2) -- --

Source: PKI» 14 128 Report. Table 4A and 4B

' Ratio of Least Square Means: calculated according to the formula: e
*90% Geometric Confidence Interval using Ln-transformed data
*Excluding data for subject Eg‘;[_om].ier)

*Median values (range) are presented for T .,

*Arithmetic mean values presentad (n=43)

(LSM Treatment {B) — LSM Treatment (A1) 100

Table 10B: Least Square Geometric Mean (% CV) Pharmacokinetic Parameter
Values and Ratio of Geometric Least-Square Means Values of SPARC Ltd.’s
Rosuvastatin Capsules, 40 mg, Intact and Crestor” (Rosuvastatin Calcium) Tablets,
40 mg in Healthy Subjects and Administered under Fed Conditions (n=45)




Least Squares Geometric Means (% (‘\’4) Least Square Means Intra

Parameter (Units) Rosuvastatin Capsules, Crestor™ Tablets, Ratio® Test/Reference Subject
40 mg Intact 40 mg (90% CT)~ CV (%)
Coee (Ug/mL)’ 23.58 (45.8) 2123 (43.9) L11.09 (10258 120.31) | 22.75
AUC,, (nghrmD)’ 202.70 (49.3) [89.80 (55.6) | 106.80 (100.01—_114.04) | 18.67
AUCo (og T/mL) 213.33 (47.9) 20040 (53.5) | 106.46 (100.10—113.22) | 17.50
T e (1)’ 5.67 (2.67 — 6.00) 4.67 (0.33 5.67) ~ ~
Ty ()’ 10.29 (28.1) 10.07 35.0) - -
Ko (lr')? 0.072 (26.6) 0.077 (32.6) = s

Source: PKD 14 129 Report. Table 14.2-1A and Table 14.2-1B: Appendix 16.1.9.1

! Ratio of Least Square Means: calculated according to the formula; e (-5 Trestmeat (8) - LSM Treatmeat (4)) . 100
_: Lu-transformed data

Median values (range)are presented for T .

* Arithmetic mean values presented

The 40 mg strength of the proposed rosuvastatin capsules meets the BE criteria compared
to the 40 mg strength of reference drug under both fasting and fed conditions. The review
and acceptance of the clinical studies PKD 14 128 and PKD 14 129 would be
conducted and determined by the clinical pharmacology reviewer.

4.3 PK linearity of proposed rosuvastatin capsules over the dose range of 5 mg to 80
mg

As Table 11 and Figure 8 show, the PK of rosuvastatin in the proposed capsule
formulation has been shown to be linear over the dose range of 5 mg to 80 mg.

Table 11. Ponled PK Data Analysis of Dose Proportionality across Clinical Trials in

(D) (4)
Crestor
Parameter (Units) Geometric Mean (CV %)
5 mg" 10 me” 20 mg" 40 mg"° 80 mg*
n 1 34 121 75 176
C e (1g/mal) 3.12(42.2) [ 4.79(56.7) | 11.0(71.8) 17.5 (69.2) 51.5(66.2)
AUCq (ngrhrml) [ 25.0 (25.5) | 38.7(60.7) | 994 (62.9) | 167 (56.6) 399 (53.6)
AUC (ngshr/mL) NC NC 132 (51.7)F | 212(40.17 | 421 (48.9)
T gy (Br) 5.0 5.0 4.5 4.5 35
Ty (hr) — NC NC 16.4 (2537 [ 203 (40.27)" [ 174 (2897’
Source: Crestor " Tlinical Pharmacology and Biopharmaceurics Review, Table IX

NC=not calculable

*Median value presented
*Tral 1

®Trials 1, 12. and 47

“Trals 1. 2,3, 19, 47, and 49
Trials 1, 2. 10, 15, 20, and 47

'N=68

N=46

IN=147

1S:Jmple:‘s collected to 96 hours post-dose (LLOQ = unknown).
Fo5CV = (SD/Mean) « 100 caleulated independently by SPARC Ltd.

Figure 8. PK linearity of rosuvastatin capsules over the dose range from 5 mg to 80
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4.4 Dissolution profiles comparison of different strengths of proposed rosuvastatin

capsules

The Applicant conducted dissolution profiles comparison of different strengths of
proposed rosuvastatin capsules 5 mg, 10 mg, 20 mg, and 40 mg in both QC medium pH
6.6 0.05 M citrate buffer as well as multiple pH media including pH 1.2, 4.5, and 6.8.

Table 12 and Figure 9 show the comparative dissolution of proposed rosuvastatin
capsules 5 mg, 10 mg, 20 mg, and 40 mg in QC medium of pH 6.6 citrate buffer. As
Table 12 shows, the drug release already reaches more than 8% after 10 min in each
strength of proposed drug product. The {2 calculations for 5 mg, 10mg, and 20 mg, with
40 mg as the reference were 66.0, 51.2, and 55.0, respectively. Therefore, the dissolution
profiles of different strengths of rosuvastatin capsules are similar.

Table 12. Comparative Dissolution of SPARC Litd.’s Rosuvastatin Capsules, 5 mg,
10 mg, 20 mg, and 40 mg in pH 6.6 0.05 M Citrate Buffer (QC Medium)

Snnreas

Time (min) Mean Dissolution (%0)
Strength 40 mg Smg 10 mg 10 mg
Batch £ SPAR_C Ltd. SPAR_C Lid. SPARC Litd. SPAR_(.‘ Ltd.
JKN2312 JEKN2374 JEKN2371 JEKN2315
5 74 66 20 87
10 95 o4 98 99
15 08 27 09 929
20 o8 08 09 100
30 o0 00 09 100
45 o8 99 09 100
Similarity factor (f2) - 5
(velative to 40 m & o o

BTN Tanle 37




Figure 9. Comparative Dissolution of SPARC Ltd.’s Rosuvastatin Capsules, 5 mg,
10 mg, 20 mg, and 40 mg in pH 6.6 0.5 M Citrate Buffer over Time
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Table 13 and Figure 10 show the comparative dissolution of proposed rosuvastatin
capsules 5 mg, 10 mg, 20 mg, and 40 mg in pH 1.2 buffer.

Table 13. Comparative dissolution profile of Rosuvastatin Capsules, 5 mg, 10 mg, 20
mg and 40 mg in pH 1.2 medium as dissolution medium

Time in minutes | JKN2312, 40 mg J"\ff’;" 20 | JKN2371, 10 mg | JKN2374, 5 mg
0 0 0 0 0
3 i3 1 IS 3
10 &7 &8 66 57
5 77 78 75 9
20 84 85 81 76
30 89 50 87 24
e 93 53 29 T
Similarity factor (fs) 93 79 s A

Figure 10. Comparative dissolution profile of Rosuvastatin Capsules, 5 mg, 10 mg,
20 mg and 40 mg in pH 1.2 Medium as dissolution medium

Comparative dissolution profile of Rosuvastatin Capsules, 5 mg, 10 mg,

20 mg and 40 mg in pH 1.2 Buffer as dissolution medium
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Based on f2 calculations and comparative dissolution profiles shown in Figure 10, the

dissolution profiles of different strengths of rosuvastatin capsules are similar in pH 1.2
buffer. The reviewer’s 2 calculations are slightly different as the {2 values shown in
Table 13, which are 92.5, 83.4, and 51.1 (with dissolution of 40 mg strength as the
reference). However, the conclusion 1s consistent.

Table 14 and Figure 11 show the comparative dissolution of proposed rosuvastatin

capsules 5 mg, 10 mg, 20 mg. and 40 mg n pH 4.5 buffer.
Table 14. Comparative Dissolution of SPARC Ltd.’s Rosuvastatin Capsules, 5 mg,
10 mg, 20 mg, and 4{_} mg i1_1 ;_I_f.[__‘_‘.is_gl_l_ﬂ‘el'

Source:

Time (min) Mean Dissolution (%0)
Strength 40 mg Smg 10 mg 20 mg
Batch # SPAR_(‘ Ltd. SPARC Ltd.| SPARC Ltd| SPARC Ltd
JRKIN2312 JEIN2374 JEN2371 JKN2315

5 60 42 64 70

10 86 B4 90 92

15 93 94 96 97

20 04 97 97 08

30 96 99 98 99

45 95 99 o8 el

Similarity factor (72) relative o 40 m 55 74 62

14.0, Table 3:4

Figure 11. Comparative Dissolution of SPARC Ltd.’s Rosuvastatin Capsules, 5 mg,
10 mg, 20 mg, and 40 mg in pH 4.5 Buffer over Time
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Similarly as the comparative dissolution conducted in QC medium, the drug release in all
strength of rosuvastatin capsules reaches more than % within 10 min (the release at 10
min for 5 mg strength is slightly less, which is 3;%). The {2 calculations for 5 mg, 10mg,
and 20 mg, with 40 mg as the reference were 51.7, 70.8, and 57.2, respectively.
Therefore, the dissolution profiles of different strengths of rosuvastatin capsules are
similar.




As evidenced from Table 15 and Figure 12, which show the comparative dissolution of
proposed rosuvastatin capsules 5 mg, 10 mg, 20 mg, and 40 mg in pH 6.8 buffer. The £2
calculations for 5 mg, 10mg, and 20 mg, with 40 mg as the reference were 46.8, 79.4, and
94.0, respectively. The dissolution profile of the 5 mg strength is marginally different as
that of the 40 mg strength, which is majorly due to the difference at 5 min time point.
Since for biowaiver request for immediate release formulation, the dissolution similarity
for different strengths is only requested for dissolution conducted in QC medium.
Therefore, this difference in pH 6.8 buffer will not be a concern.

Table 15. Comparative dissolution profile of Rosuvastatin Capsules, 5 mg, 10 mg, 20 mg
and 40 mg in pH 6.8 Buffer as dissolution medium

Time it | pvsags 40 mg | TKN2315, 20 mg | JKN2371, 10 mg | JKN2374, 5 g
minutes

0 0 0 0 0

5 50 80 83 &0

10 o8 99 100 97

s 100 101 102 101

20 101 101 102 101

30 101 101 102 102

45 100 101 102 102

Similarity factor (fy) 9% 83 54

Figurel2. Comparative dissolution profile of Rosuvastatin Capsules, 5 mg, 10 mg,
20 mg and 40 mg in pH 6.8 Buffer as dissolution medium
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Overall, the compositions of different strengths of rosuvastatin capsules 5 mg, 10 mg, 20
mg, and 40 mg are composition proportional; the dissolution profiles of all strengths of
proposed drug product are similar in QC dissolution medium; and the PK of rosuvastatin
1s linear. Therefore, with bioequivalence of 40 mg strength of proposed drug product with
the 40 mg reference drug product, the biowaiver request for the lower strengths 5 mg, 10
mg, and 20 mg are acceptable, pending on the acceptance of BA studies PKD 14 128
and PKD 14 129 by Office of Clinical Pharmacology.




2. Are the changes in the formulation, manufacturing process, manufacturing sites during
the development appropriately bridged to the commercial product?

Reviewer’s Assessment:

During the formulation development, various @9 formulations were developed to

match the dissolution profiles of the innovator, and met BE with reference drug in the
pivotal BE study, and meet stability requirement. The 40 mg of final formulation (to be
market formulation) (JKIN2312) has been applied in the clinical BA/BE studies
PKD 14 128 and PKD 14 129 and compared with the reference drug product. The
same batch was also used in the in vitro comparative dissolution study with the reference
drug, 40 mg rosuvastatin tablets, as well as other strengths of proposed rosuvastatin
capsules 5 mg, 10 mg, and 20 mg. The pivotal /exhibit batches of the proposed drug
products have a batch size of O kg, which is within (g fold difference, compared to
the batch size of ®® 1o in the intended commercial batches. Based on SUPAC-IR,
for a batch size difference within @ fold, re gular dissolution test with QC method is
sufficient.

As shown in the following table for the dissolution test of one scale up batch (batch size
®® kg) of 40 mg rosuvastatin capsules in QC dissolution method and compared to the
reference drug 40 mg rosuvastatin tablet, the dissolution profiles are similar.

Time (minutes) JKM5105F \ Crestor® 40 mg Tablets (113386)
Cumulative Rosuvastatin released (%)
10 93 88
20 97 93
30 98 95
45 98 97

Therefore, there is no concern on formulation bridging.

OVERALL ASSESSMENT AND SIGNATURES: BIOPHARMACUETICS

Reviewer’s Assessment and Signature:

1. The dissolution method and the dissolution acceptance criterion of Q= e % in 20
min are acceptable.




Dissolution Medium

pH 6.6, 0.05M sodmum citrate buffer

Volume

900 mI.

Apparatus

USP Apparatus II (Paddle)

Speed

50 rpm

Sampling Times

5,10, 15, 20, 30, 45 nunutes

Proposed specification

Not less % (Q) of label claim in 20 mun
For release at S1_ no individual unit 1s less s of label claim
n 20 nunutes.
For release at S2, average of 12 units is equal to or than
% of label claim and no individual unit is less than of label
im 1n 20 minutes_
For release at S3. average of 24 units 1s equal to or g
of label claim and not more 2 uits are less than_
I claim and no unit 1s less than /(4% of label claim in 20

munutes.

HPLC, at] am

8.2, Specification 0012570 Rev. 9.0




Attachment

From Initial Risk Identification

Review Assessment

Attribute/ cf:‘i;’;:;?ge Initial Risk
CQA COA Ranking
Drug Formulation H
content/Assay Process
Container closure
Impurities/ Formulation H
degradants Process
Container closure
Appearance Formulation H
Process
Container closure
Drug release rate | Formulation H
Process
Content Process H
uniformity

Risk
Mitigation
Annroachm

) (4)

. . Lifecycle
Final Risk L oHye
. Considerations/
Evaluation
Comments
L none
L none
I none
L reference the
pharmaceutical
development for any
change in formulation or
process
L evaluate any change in the

specific process steps




OVERALL ASSESSMENT AND SIGNATURE:
Application Technical L.ead Signature:
I concur with the reviewers’ conclusions; see the Executive Summary.

Digitally signed by Suong T Tran
s

Suong [, s om0s coermment
cn=Suong T Tran S,

I r n - 092342 19200300 100 1 1=1300
a 101829

Date: 2016 05 18 14:49:27 04'00'

Suong (Su) Tran, PhD
[See digital signature and date in the Executive Summary]
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	II. 
	II. 
	II. 
	Summary of Quality Assessments 

	A. 
	A. 
	Product Overview 


	This is a 505(b)(l) application but not for an New Molecular Entity. The active ingredient has several approved NDAs. The original submission in 08/28/2015 received a complete response for deficiencies found in the facilities inspection. These deficiencies are summarized below: 
	Summary ofComplete Response ;ssues from the complete response letter: Sun Pharmaceutkal Industries Limited, Halol-Baroda 389350, Gujarat, Ind;a, is the proposed drug product manufacturer. This sUe was most recent~y ;nspected in September 2014. Numerous cGMP d<?ficiencies were identtfied andFDA issued a warn;ng letter on 1211712015. To date, the deficiencies have not been resolved. 
	Action letter language: "During a recent inspection ofSun Pharmaceut;cal Industries Limited, Halol-Baroda 389350, Gujarat, India, our.field investigator conveyed d<?ficiencies to the representat;ve ofthefacUity. Satisfactory resolutfon ofthese deficiencies ;s requ;red before this application may be approved. " 
	In the resubmitted NDA, updates for thisfacUity include a GMP ;nspectfon completed 31912018 .classified VA!, and a Pre-Approval Inspectfon (PAI) completed 612312016 classified VA!. The .facUities rev;ewerfound the.firms used in the manufacturing process and qua/Uy testing to be .acceptable and recommended approval based on the updated informatfon on 101912018. .
	~~=====
	*i~-=-~~~~Q~UA_L_ITY~A_s_s_Es_s_M_E_N_T~~~-----Lfjj@~~.
	~
	Proposed Indication(s) including Intended Patient Population Duration of Treatment 
	Proposed Indication(s) including Intended Patient Population Duration of Treatment 
	Proposed Indication(s) including Intended Patient Population Duration of Treatment 
	Rosuvastatin is approved for the treatment of primaiy hyperlipidemia and mixed dyslipidemia as an adjunct to diet to reduce elevated total-C, LDL-C, ApoB, nonHDL-C, and TG levels and increased HDL-C. chronic 

	Maximum Daily Dose 
	Maximum Daily Dose 
	40 mg 

	Alternative Methods of Administration 
	Alternative Methods of Administration 
	not applicable 


	The labeling review was completed with no major changes. The applicant accepted all proposed changes from the clinical team. Refer to the overall quality summa1y # 1 for fmi her discussion of the labeling. 
	B. Quality Assessment Overview There are minimal changes to the diug substance, diug product, dosage f 01m or route of administration in the resubmitted application. A brief description of the diug substance and diug product are summarized below along with the evaluation of a risk assessment for elemental impurUies prov;ded by applicant. See also Rev;ew 1 overall qua/Uy assessment: 
	Drug Substance 
	Chemical Name or IUPAC Name/Stmcture: 
	Rosuvastatin calcium 
	(3R, 5S)-7-f 4-( 4-fluorophenyl)-6-isopropyl-2-f methyl(methylsulfonyl)amino l .pyrimidin-5-yl]-3,5-dihydi·oxy-6(E)-heptenoic acid calcium salt (2:1) .Molecular fo1mula: C44H54F2N6012S2•Ca .Molecular weight: 1001.14 (salt)/963.08 (base) .
	(3R, 5S)-7-f 4-( 4-fluorophenyl)-6-isopropyl-2-f methyl(methylsulfonyl)amino l .pyrimidin-5-yl]-3,5-dihydi·oxy-6(E)-heptenoic acid calcium salt (2:1) .Molecular fo1mula: C44H54F2N6012S2•Ca .Molecular weight: 1001.14 (salt)/963.08 (base) .
	Figure

	Rosuvastatin calcium is an off-white to light yellow colored powder. It is insoluble in water and soluble in N,N-dimethyl fo1mamide, acetone, and acetonitrile. 
	Dru!( Product 
	The diug product comprises hard gelatin capsules filled with rosuvastatin calcium granules. The active pha1maceutical ingredient, rosuvastatin calcium is akeady commercially available in a daily 5, 10, 20 and 40 mg tablet fo1mulation approved in 
	=i11)l'IJ
	2003 under NDA . The capsule dosage f01m is designed with the advantage of 
	~~====-~
	*il?=-=-~~~~Q~UA_L_ITY~A_s_s_Es_s_M_E_N_T~~~-----L£ilifr~ .
	being administered by sprinkling the capsule contents on a spoonful ofsoft food such as apple sauce for patients who have difficulty in swallowing. product is a gelatin capsule containing the immediate-release drng granules, for oral administration as a whole capsule or as sprinkles on apple sauce, or for administration via nasogastric tubing as an aqueous suspension. The proposed dosage strengths are 5, 10, 20, and 40 mg rosuvastatin free-acid. The different strengths differ by the amount of granules per c
	4
	4

	• 
	• 
	• 
	Rosuvastatin capsules 5 mg are hard gelatin capsule, Size "3" pink cap/offwhite body, imprinted axially with "984" on cap and body in black ink filled with yellow colored granules. 

	• 
	• 
	Rosuvastatin capsules 10 mg are hard gelatin capsule, Size "3" purple cap/off white body, imprinted axially with "985" on cap and body in black ink filled with yellow colored granules. 

	• 
	• 
	Rosuvastatin capsules 20 mg are hard gelatin capsule, Size "1" blue cap/off white body, imprinted axially with "986" on cap and body in black ink filled with yellow colored granules. 

	• 
	• 
	Rosuvastatin capsules 40 mg are hard gelatin capsule, Size "Oel" green cap/white body, imprinted axially with "987" on cap and body in black ink filled with yellow colored granules. 


	Excipients are inicroc1ystalline cellulose, crospovidone, mannitol, magnesium oxide, fenic oxide, sodium citrate, hypromellose, polyethylene glycol, and silicon dioxide. Components of the gelatin capsule include titanium dioxide, gelatin, water, and sodium lamyl sulfate. Additionally following colorants are used in capsules: FD & C Red 40 (5 mg), FD & C Blue 1 (5 mg, 10 mg, 20 mg), D & C Red 28 (5 mg, 10 mg), FD & C Red 3 (20 mg), and FD & C Green 3 ( 40 mg). The imprinting black ink contains shellac, butyl
	alcohol, propylene glycol hydroxide. Gelatin is 
	alcohol, propylene glycol hydroxide. Gelatin is 
	alcohol, propylene glycol hydroxide. Gelatin is 
	stron 
	ammonia solution 
	black iron oxide and potassium <bJ<41 

	are included in the NDA. 
	are included in the NDA. 

	Manufacturing Process: 
	Manufacturing Process: 


	(b)(4J
	The product manufacturing process consists of 
	(b) 4! 
	Container Closure 
	(b)(41
	HDPE bottles with child resistant closures. 
	Expiration Date & Storage Conditions: 
	24 months at room temperature for all three commercial container closure systems. The prima1y stability batches and the commercial product have the same foimulation (with the exception of the capsule printing) and comparable container closure systems. The 
	~~=====*i~-=-~~~~Q~UA_L_ITY~A_s_s_Es_s_M_E_N_T~~~-----Lfjj@~~.~
	primary stability batches were manufactured at the commercial site using a commercial­
	!bll, and one of the batches was the 40 mg batch 
	comparable process, 
	41 

	JKN2312 used in the pivotal BE studies 14128 and 14129. 
	In addition, the applicant has also updated Section 3.2.P.2 to include a risk assessment 
	for elemental impurities per ICH Q3D. As per the risk assessment repo1t, levels of aH 
	!blll 
	potential elements in dmg product are well below the controlled threshold 
	4

	hence no fmther control ofelemental impurities in the diug product is acceptable. 
	C. Special Product Quality Labeling Recommendations (NDA only) Not applicable 
	D. Final Risk Assessment (see Attachment) 
	Application Technical LeadName andDate: Christopher Galliford, 1211712018 
	Digitally signed by Christopher Galliford-s 
	Chr
	.lstopher 

	DN: C=US, O=U.S. Government, OU=HHS, OU=FDA, OU=People, 
	·iford _
	·iford _
	o.9.2342.19200300.100.1.1=20017 
	Ga 11 5 
	08703, cn=Christopher Galliford ·S Date: 09:42:12 -05'00' 
	2018.12.18 

	QUALITY ASSESSMENT .
	Attaclunent 
	From Initial Risk Identification 
	-
	Factors that
	Figure

	Attiibute/ 
	Initial Risk 
	can impact tbc
	CQA 
	Ranking
	COA 
	Fonnula1iou 
	H
	Drng 
	conmul Assay 
	Process .Container clos111e .lmpunties/ .
	Fonuulatiou 
	JI 
	degradnms 
	Process .Coutai11cr closure .Appearn nce .
	Fonnula1io11 
	H 
	Process .Comaiuer closure .Orng release rnle .
	Fommla1ion 
	1-1 Process 
	Co11le111 
	H
	Process 
	1111ifon11i1y 
	Re\iew Assessment 
	-
	Lifecycle 
	Lifecycle 
	~al Risk 
	Risk 


	l\ilitiga tioo Consid<'rntions/ 
	val nation 
	Annroach 
	Comments 
	(b)(4 L 
	none 
	L 
	uone 
	none
	L 
	reference 1he phamiaceutical c\e\·elop111eu1 for any change i11 fo11n11l:11ion or process 
	I. 
	ernhrnte any change in 1he ~jf~p!2_C<!SS S_!!i>.,L 
	L 
	7 Page(s) has been Withheld in Full as b4 (CCI/TS) immediately following this page 
	Figure
	Recommendation: 
	Complete Response 
	(including the Facility Review/Manufacturing Inspection Recommendation) 
	NDA 208647 .Review #1 .Review Date (see page 6) .
	Dru2 Name/Dosa2e Form Stren2th Route of Administration Rx/OTC Disoensed Annlicant 
	Dru2 Name/Dosa2e Form Stren2th Route of Administration Rx/OTC Disoensed Annlicant 
	Dru2 Name/Dosa2e Form Stren2th Route of Administration Rx/OTC Disoensed Annlicant 
	Rosuvastatin capsule 5, 10, 20, and 40 mg free-acid oral Rx Sun Pharma 


	SUBM ISSION(S) REVIEWED 0000 0006 0013 0014 0015 
	SUBM ISSION(S) REVIEWED 0000 0006 0013 0014 0015 
	SUBM ISSION(S) REVIEWED 0000 0006 0013 0014 0015 
	DOCUMENT DATE 8/28/15 11127/15 2/5/16 3/2/16 4/22/16 


	Quality Review T earn 
	DISCIPLINE Aoolication Technical Lead Regulatory Business Process Manager Drng Substance Drng Product Biopharmaceutics Process Microbiology Facility 
	DISCIPLINE Aoolication Technical Lead Regulatory Business Process Manager Drng Substance Drng Product Biopharmaceutics Process Microbiology Facility 
	DISCIPLINE Aoolication Technical Lead Regulatory Business Process Manager Drng Substance Drng Product Biopharmaceutics Process Microbiology Facility 
	REVIEWER Suong Tran Anika Lalmansingh Sam Bain Christopher Galliford PengDuan Haitao Li Haitao Li Donald Lech 
	DIVISION/OFFICE New Drng Products I/ONDP Regulato1y Business Process Management I/OPRO New Drng API/ONDP New Drng Products II/ONDP Biophannaceutics/ONDP Process Assessment II/OPF Process Assessment II/OPF Inspectional Assessment/O PF 
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	QUALITY REVIEW EXECUTIVE SUMMARY .
	Figure
	Quality Review Data Sheet 
	1. RELATED/SUPPORTING DOCUMENTS: 
	A. DMFs: 
	D
	D
	D
	MF# 
	TYPE 
	HOLDER 
	ITEM REFERENCED 
	STATUS1 
	DATE REVIEW COMPLETED 
	COMMENTS 

	I 
	I 
	(b)(4 j 
	II 
	r )(4l 
	I 
	Rosuvastatin calcium 
	adequat e 
	4/ 15/ 16 
	by S. Bain/ D. Christner 


	For the following Type Ill DMFs: .Adequate information provided in the NDA (by C. Galliford/ D. Christodoulou). .
	o• o• 
	-
	,_Dt~crintion I Sunnlit~ 
	Typt 

	D~n:.fi(tih4I 
	Bottle (30 cc) 
	Bottles (75 cc, 120 cc) 
	Bottle (60 cc) 
	Bottle (180 c.c) 
	Bottle (180 c.c) 

	Caps 
	Closure Liner 
	(b)(4 
	~sc1intion 
	Supplier I Dill# J
	T'-oe 
	Hard gelatin capsule shells 
	Hard gelatin capsule shells 
	Hard gelatin capsule shells 
	Hard gelatin capsule shells (size "3") pink/off 
	(b)(4 ' 

	TR
	white 

	TR
	Hard gelatin capsule shells (size ''3") purple/off 

	TR
	white 

	TR
	Hard gelatin capsule shells (size ''l') blue/off 

	TR
	white 

	TR
	Hard gelatin capsule 

	TR
	shells (size "OEL") 

	TR
	iu-een/white 
	-


	B. Other Documents: none 
	2. CONSUL TS: none 
	2 
	Figure
	QUALITY REVIEW EXECUTIVE SUMMARY .
	Figure
	Executive Summary 
	I. .Recommendation .The recommendation from the Office ofPhaimaceutical Quality (including the .manufacturing inspection recommendation) is for a Complete Response (see .issues below). .
	Labeling comments will be finalized during the multi-disciplina1y OND-managed labeling review. 
	A. .Recommendation and Conclusion on Approvability 
	1. .
	1. .
	1. .
	Summa1y ofComplete Response issues: Sun Phaimaceutical fudustries Limited, Halol-Baroda 389350, Gujai·at, fudia, is the proposed drng product manufacturer. This site was most recently inspected in September 2014. Numerous cGMP deficiencies were identified and FDA issued a waining letter on 12/17/2015. To date, the deficiencies have not been resolved. 

	2. .
	2. .
	Action letter language: "During a recent inspection ofSun Phaimaceutical fudustries Limited, Halol-Baroda 389350, Gujai·at fudia, our field investigator conveyed deficiencies to the representative ofthe facilitv. Satisfacto1y resolution of these deficiencies is required before this application may be approved." 


	B. .Recommendation on Post-Marketing Commitments, Agreements, and/or Risk Management Steps-not applicable 
	II. .Summary ofQuality Assessment This is a 505(b)(2) application for a new dosage foim ofrosuvastatin (oral capsule), that relies on FDA's findings ofsafety and efficacy for NDA 21366 Crestor (rosuvastatin calcium) Tablets. 
	A. .Drug Substance 
	The chemical name for rosuvastatin calcium is bis[(E)-7-[4-( 4-fluorophenyl)-6­isopropyl-2-[ methyl(methylsulfonyl)amino] pyrimidin-5-yl]-(3R,5S)-3 ,5­dihydroxyhept-6-enoic acid] calcium salt with the following strnctural foimula: 
	F 
	coo· 
	Figure

	eaz+ 
	2 
	The moleculai· foimula for rosuvastatin calcium is and the moleculai· in calcium is off-white to light yellow amo1phous powder that is slightly soluble in water and methanol, and insoluble in 
	(C22H21FN306S)2.Ca 
	weight is 1,001.14. Rosuvastat

	3 .
	Figure
	QUALITY REVIEW EXECUTIVE SUMMARY .
	Figure
	ethanol. Rosuvastatin calcium is a hydrophilic compound with a partition .coefficient (octanol/water) of0.13 at pH of 7. .
	DMF (bll-4j is referenced for all CMC info1mation on the drng substance. The DMF was found adequate to suppo1i this NDA on 4/15/2016 by ONDP/DNDAPI 
	(E. Englund/D. Christner). 
	B. .Drug Product 
	The product is a gelatin capsule containing the immediate-release drng granules, for oral administration as a whole capsule or as sprinkles on apple sauce, or for administration via nasogastric tubing as an aqueous suspension. The proposed dosage strengths are 5, 10, 20, and 40 mg rosuvastatin free-acid. The different stren~sdiffer by the amoun{ of grru;ules per capsule and the capsule shell size. 
	The >1! size is stated to be <bHJ microns to meet FDA's guidelines on this 
	4
	4

	type of dosage f01m. 
	• .
	• .
	• .
	Rosuvastatin capsules 5 mg are hard gelatin capsule, Size "3" pink cap/off white body, imprinted axially with "984" on cap and body in black ink filled with yellow colored granules. 

	• .
	• .
	Rosuvastatin capsules 10 mg are hard gelatin capsule, Size "3" pmple cap/off white body, imprinted axially with "985" on cap and body in black ink filled with yellow colored granules. 

	• .
	• .
	Rosuvastatin capsules 20 mg are hard gelatin capsule, Size " 1" blue cap/off white body, imprinted axially with "986" on cap and body in black ink filled with yellow colored granules. 

	• .
	• .
	Rosuvastatin capsules 40 mg are hard gelatin capsule, Size "Oel" green cap/white body, imprinted axially with "987" on cap and body in black ink filled with yellow colored granules. 


	Excipients are microcrystalline cellulose, crospovidone, mannitol, magnesium oxide, feITic oxide, sodium citrate, hypromellose, polyethylene glycol, and silicon dioxide. Components of the gelatin capsule include titanium dioxide, gelatin, water, and sodium lamyl sulfate. Additionally following colorants are used in capsules: FD & C Red 40 (5 mg), FD & C Blue 1 (5 mg, 10 mg, 20 mg), D & C Red 28 (5 mg, 10 mg), FD & C Red 3 (20 mg), and FD & C Green 3 (40 mg). The imprinting black ink contains shellac, butyl 
	(6)(4f 
	(b)l4J 
	The product manufactming process consists of 
	(6)14) 
	4 .
	Figure
	QUALITY REVIEW EXECUTIVE SUMMARY .
	Figure
	The drng product specification includes attributes standard for the dosage f01m. 
	64
	Water content has a stabilit limit of i:l% due to <>< f 
	Limits on degradants meet the applicable ICH identification and qualification threshold for the maximum dail dose o1 ~j__mg_, with the exce tion of . 
	(b)\4 ' 
	Container Closure systems: 30-count and 90-count HDPE bottles with desiccant and child-resistant closures, and foil blisters 
	Expiration Date & Storage Conditions: 24 months at room temperature for all three commercial container closure systems. 
	The primary stability batches and the commercial product have the same foimulation (with the exception ofthe capsule printing) and comparable container closure systems. The primaiy stability batches were manufactured at the (b,,:f and one ofthe batches was the 40 mg batch JKN2312 used in the pivotal BE studies 14128 and 14129. 
	commercial site using a commercial-comparable process, at 

	C. Summary of Drug Product Intended Use 
	Proprietary Name 
	Proprietary Name 
	Proprietary Name 
	none 

	Non Proprietary Name of the Drn2 Product 
	Non Proprietary Name of the Drn2 Product 
	rosuvastatin capsule 

	Non Prop1ietary Name of the Dru2 Substance 
	Non Prop1ietary Name of the Dru2 Substance 
	rosuvastatin calcium 

	Proposed Indication(s) 
	Proposed Indication(s) 
	[not finalized by GRMP goal; see CDTL's memo ­Division ofMetabolism and Endocrinology Products 

	Duration of Treatment 
	Duration of Treatment 
	chronic 

	Maximum Daily Dose 
	Maximum Daily Dose 
	40 mg 

	Altem ative Methods ofAdministration 
	Altem ative Methods ofAdministration 
	Adequate compatibility studies are provided for the use ofdrug granules as sprinkles on apple sauce and as an aqueous suspension for the nasogastric administration. 


	D. Biopharmaceutics Considerations 
	The 40 mg batch JKN2312 used in the pivotal BE studies 14128 and 14129 and the commercial product have the same foimulation (with the exception ofthe capsule printing). The different strengths of5 mg, 10 mg, 20 mg, and 40 mg are composition-propo1iional and their dissolution profiles ai·e sufficiently similar. Therefore, the biowaiver request for the lower strengths 5 mg, 10 mg, and 20 mg is acceptable provided that the BA/BE results ai·e found acceptable for the 40 mg strength and Crestor, the listed drng 
	5 .
	Figure
	QUALITY REVIEW EXECUTIVE SUMMARY .
	Figure
	Adequate dissolution data are provided in support ofthe use ofdrng granules as sprinkles on apple sauce (within 60 minutes at room temperature) and as an aqueous suspension for the nasogastric administration (within 90 lllinutes at room temperature, dispersed in water, and using (bl\j (16-French) tubing). Adequate data have been provided in suppo1i ofthe dissolution test method and acceptance. 
	4

	E. Novel Approaches: not applicable 
	F. Any Special Product Quality Labeling Recommendations: not applicable 
	G. Life Cycle Knowledge Information (see Attachment) 
	OVERALL ASSESSMENT AND SIGNATURE: EXECUTIVE SUMMARY 
	Application Technical Lead Signature: .I concur with the reviewers' conclusions . .
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	Map>.,.ium oxide U~P (bf<4\ •m~oxid• (b) <44C 
	ASSESSMENT OF THE BIOPHARMACUETICS 
	1. .Are the in-vitro dissolution test and acceptance criteria adequate for assming quality control and consistent bioavailability of the drng product? 
	The proposed rosuvastatin capsules are an immediate release product in 5, 10, 20, and 40 mg strengths, which are <1>m> (Table 1). It is a hard gelatin capsule filled with chug-containing 'u"~i, designed to facilitate dosing in patients with swallowing problem. It may be swallowed intact or the content can be sprinkled onto a soft food. It can also be administrated via a nasogastric tube. 
	Table 1. Rosuvastatin Capsules Composition 
	(b)(~,.-~-----------------
	Figure
	Hypromellose USP/Ph. Eur 
	(bf(4) 
	(b)(4f (b)(4) Capsule filling Hard r;•larin c•p<ul• <Mib (b)(4) Cap sule Sbell Des<ription EHG C•p:;ule size '3 ' pink/off l\illte** EHG EHG EHG~psuleCap<U!e <iz.e Capsule size ' 3' pwple/off ' I ' bluefoff >iz.e 'O El' white•• white •• green! white** 
	Table
	TR
	TH
	Figure


	bopropyl alcoltol USP/Ph. Ear: 
	bopropyl alcoltol USP/Ph. Ear: 

	Pwified water, USP 
	Pwified water, USP 


	(6)(4) \UI '~' 
	l_Silicon dioxide NF 

	No' present m final fmmulation 
	•• Smg -.Uially imprinted v.i lh ' 984' o"' cap and body in black iDk !Omg -A.xi.ally imprioled l\ith '9&5' OlHllp and body in black iDk 20mg -A.xi.ally imprioled \\ith ' 986' Oll Clip and body in black iDk 40mg -A.xi.ally imprioled l\ith ' 98 7' onapand body in black iDk 
	~nun-111ui.rinplcinm Nml~l•1'tJnJlnc:l1'r"!U;Urin...i..JJl..2fl.JrntL40 m,_ ,..t;n-c.ri.\~•l.".----------~' )l~,
	(b
	The proposed dissolution method is shown in Table 2, which is the same recommended by the Agency. Table 2. Proposed dissolution method for rosuvastatin capsules 
	Dissolution Medium 
	pH 6.6, 0.05M sodium citrate buffer .Yolume .
	900mL .Apparatus .
	USP Appararus II (Paddle) .Speed .
	50rpm 
	5, 10, 15, 20~30, 45 minutes Not less tha ~)%(Q) oflabel claim in 20 nlin}rte:~. For rel~eat SI, no individual unit is less thad mroflabel claim 
	tn 20 nunutcs. ~For release at S2, average of 12 units is equal to or gr ;oter than .J~fo o.f label ~lain1 and no individual unit is less than ~r. oflabel 
	Times 
	Samplin~ 

	Pl'oposed specification 
	claun10 20 nunutes. .For release atS3, a\·crage of 24 units is equal to or greateyt~:yi .
	1
	1
	­

	oflabel dain1 and not wore tli"&i2 units are less than (4(o of la 1 claim and no unit is less than (yo oflabel claim in 20 minutes. I J 
	i? 
	4

	Detection 
	Detection 
	HPLC, ad ;~Jwn

	-
	Source: 8.2, Specification 0012570 Rev. 9.0 
	Reviewer's Assessment: 
	1. Dissolution method 
	(b)(4J 
	3 Page(s) lias oeen Witliliela in Full as 54 (CCI/TS) immeaiately following tliis page 
	(b)(-41 
	-
	1.6 Dissolution acceptance criterion 
	The proposed dissolution acceptance criterion is Q= ::J% in 20 min. Figure 6 shows the 
	comparative dissolution profiles ofdifferent strengths ofproposed rosuvastatin capsules 
	5mg, 10 mg, 20 mg, and 40 mg with proposed dissolution method. 
	Fi2ure 6. Comparative dissolution of rosuvastatin capsules 5 m2, 10 m2, 20 m2, and 
	40 mg in pH 6.6, 0.05 M Citrate Buffer (QC Method) (Error bar represents Min and Max release at each time point) 
	(b)(4) 
	As Figure 6 shows, the dissolution profiles ofdifferent strengths ofrosuvastatin capsules are similar, and drng release in all of the strengths is higher than ::J% and reaches plateau 
	4
	after time ooint of20 min. and met the acceotance criterion< <bH > 
	(b)(4) . 
	Therefore, settmg Q 
	as (4)% in 20 min seems reasonable. 
	Figure 7 shows the batch analysis of chug release at 20 min for batches ofrosuvastatin 5 mg(# JKN2372, JKN2373 and JKN 2374), 10 mg(# JKN 2369, JKN2370, and JKN2371), 20 mg(# JKN2313, JKN2314, and JKN2315), and 40 mg(# JKN2310, JKN23 l l , and JKN 2312). Samples from these batches have been placed on stability test at room temperature 25°C/60% RH up to 36 months or at inte1mediate condition 30°C/65% RH up to 12 months or at accelerated condition 40°C/75% RH up to 6 months. 
	Fi ure 7. Dru release at 20 min for each stren th of rosuvastatin ca sules Mean, 
	Min, and Max from three batches ofeach strength; redline represents proposed dissolution acceptance criterion Q= 1%) 
	::

	(b)(4) 
	As Figme 7 shows, the units tested for all strengths met the proposed dissolution acceptance criterion Q= ::l% in 20 min. Fmthe1more, no significant difference was found for the dmg release dming stability test across all strengths. 
	Overall, the proposed dissolution acceptance criterion Q= 1%in 20 min is acceptable. 
	::

	1.7. Dissolution analytical method validation 
	The analytical method for dissolution is following the HPLC. The summa1y for the dissolution method is shown in Table 4. 
	Table 4. chromatographic (High Performance Liquid Chromatograph (HPLC)) conditions for dissolution method 
	~lobile Phase 
	~lobile Phase 
	~lobile Phase 
	Buffer Transfer about 8.19 g of Cin·ic acid anhydrous accurately weighed to a I 000 mL volumetric flask. di~solve in about 900 mL of water, adjust with 25 % Ammonia wlurion ro a pH 2.50 ± 0.05, dilute wirh water to voltune. Mix and filter tlu·oug,h 0 .45fLfilte.r. Mobile Phase Acid graduate measured i OO mL Buffer. 200 mL Acetouitrile ancl 100 mL Tetrahydrofuran. Mix well and deeas 10 a\·oid air bubble formation. 

	Column 
	Column 
	Li. 4.6 x 50 mm. 3.Su: Waters Svuuuetrv CJS. 50 x 4.6nun. 3.Su 

	Detector 
	Detector 
	UVat 248mn 

	Flow Rate 
	Flow Rate 
	1.0 mL per minute 

	Sample Cooler temneratur e 
	Sample Cooler temneratur e 
	JOOC 

	Column Oven TemoeraCure 
	Column Oven TemoeraCure 
	25°C 

	Iniection Volume 
	Iniection Volume 
	50 ~tL 

	lnj ection Rinse port 
	lnj ection Rinse port 
	Water: Acetonitrile (20: 80. o/ov/v) 

	Run time 
	Run time 
	About 20 min 

	Retention time 
	Retention time 
	Rosuvastatin : About 8.5 min 

	System Suitability 
	System Suitability 
	The relative standard deviation for five replicate inj ections of standard preparation of Rosuvastaril1 sho~)ldlf nor more than ~l:tt,, the tailing facro,honl~!be not less rhan[ffi and not more than i4land plate counts snould be not Jess than (bl ( ( I 


	.I I L 
	The dissolution method has been validated for specificity, precision, accmacy, linearity, stability of analytical solution and robustness according to validation repo1t # CAL/AMVR/15/0174. The validation repo1t is acceptable. Table 5 shows the summary for the validation repo1t of dissolution analytical method. 
	Table 5. Validation Summary 
	Specificity Linearity Range System 1irerision 
	Specificity Linearity Range System 1irerision 
	Specificity Linearity Range System 1irerision 
	Rosuvastatin peak is well ;eparated from any peak due to Blank. Placebo and anv other oeak5. With out pepsin: 0.055 ~tg/ml to 66.245 ~tg/ml (1% to 1200% of target concentration) Coffelation coefficient (r) =1.0000 With pepsin: 0.055 11glml to 66.245 11gl111l (1% to 1200% of target conce1m atio11) Coffelation coefficient (1) =1.0000 2.255 ~tg/ml to 66.245 11glml (40.047% to 1192.3 15% of sample concentration) Tue %RSD of area ofRo~mvastatin peak from five replicate injectiollS of Standard preparation is 0. 0

	TR
	After 30 milmtes. Mean of % dissolved of Rosuvastatin from SL'{ Samples preparation from different vessel is 106%. 

	Method precision 
	Method precision 
	With pepsin: After 30 minmes. %RSD of % dissolved of Rosuvastatin from six Sample aliquot from same vessel is 0 .8 l %. 

	TR
	After 30 minmes. Mean of % dissolved of Rosuvasiatin from six Samples preparaiion from differenl vessel is 104%. 


	I .
	After 30 minutes, o/oRSD of % dissolved of Rosuvastatin from six Sample aliquots from same vessel is 0.00 %. After 30 minutes. mean of o/odissolved of Rosuvastati.11from six Sample prepararious from different vessels is 103 %. Difference i.11 Mean value of drng release of Rosuvastati.11 from six individual vessels after 30 mi.Imtes between Intennediate Precision 103 % and Method Precision 106 % =-3%. Intenne<llate With pepsin: Precision After 30 mi.Imtes. o/oRSD of % dissolved of Rosuvasrati.11 from six Sam
	The original dissolution method was developed and validated in Sun Phaimaceuticals Advanced Research Company in Mumbai. Later, it was transfeITed to Sun Phaimaceuticals Industries Limited in Halol. An analytical method transfer report for dissolution was submitted to support this technology transfer, and was acceptable. 
	2. In-use study of rosuvastatin capsules 40 mg in apple sauce 
	The Applicant conducted a study of sprinkling rosuvastatin 5mg and 40 mg capsules in applesauce, which was to support instrnctions that the diug product may be sprinkled (bll> was sprinkled on apple sauce and kept at room temperature for 10, 30, and 60 min. 
	onto soft food before ingestion. The capsule was opened, and then the 
	4 

	The pH measurement was c~mied on three in-use applesauce samples ofboth 5 mg and 40 mg strengths ofcapsules, and the pH ofapplesauce1-n>nmixtures was increased slightly (~30%) after 60 min at room temperature (Table 4). 
	41

	Table 4. The pH values of in-use rosuvastatin Mll;applesauce samples 
	4

	Rosuvastatin 
	Rosuvastatin 
	Rosuvastatin 
	(b)(4) applesauce mixtul'e 

	S1-.No. 
	S1-.No. 
	Apple$auce JKN2372 (5 mg) JKN2312 (40 mg) 1--~~~~~~~~~-+~~~~~~~~~~--1 at 0 minute after 60 minutes :lt 0 minute after 60 minutes 

	TR
	3.32 
	3.41 
	3.58 
	3.85 
	4.74 

	2 
	2 
	3.33 
	3.44 
	3.62 
	3.80 
	4.70 

	3 
	3 
	3.3 J 
	3.43 
	3.60 
	3.82 
	4.72 

	Mean 
	Mean 
	3.32 
	3.43 
	3.60 
	3.82 
	4.72 


	T esting elate 
	IO·Jul·2015 
	LNB ref 
	SL1537·22 
	Lab notebook reference 
	1

	Figure 6 shows the dissolution profiles ofintact capsule (control) and <b> <l sprinkled onto applesauce for 10 min, 30 min, and 60 min for 5 mg and 40 mg rosuvastatin capsules. 
	4

	Figure 6A. Comparative mean dissolution profiles of intact Rosuvastatin capsules, 5 (b)(4J/ l . . . d
	mg and rosuvastatin app esauce nnxture at various storage peno s 
	120 Dissolution ofJKN2372, 5 mg c: 100 ·c " "' 80",. J 60 ..... " 1l 40 ~ 0 20 ··-<S>-·· lniacl capsule (control) (b)(4l . ··-&· tapplesauce for IO mu1 ···t.·· applesauce for 30 min ·--0-­applesauce for 60 min ~ 10 20 30 ~o 50 Dlssolullon 1>roDllug llrnt 1>olnts (m1num) 
	Figure 6B. Comparative mean dissolution profiles of intact Rosuvastatin capsules, 
	~ .... 0 1i > 
	~ .... 0 1i > 
	~ .... 0 1i > 
	60 40 
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	(b)(4)
	rapplesauce for I0 min rapplesauce for 30 minJ'applesauce for 60 min 
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	Q 
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	# 
	# 

	TR
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	(bJ<4I 
	i 
	40 mg and rosuvastatin applesauce mixture at various storage periods 
	Dl.ssolution ofJK.~2312,40 mg
	120 c 100 
	~ 
	so 
	i! 
	:l --~·c
	macLc~psulc (control) 
	Dlssolutlon 1>1·om1ng tlrnt points (minutes) 
	Therefore, the dissolution profiles ofboth 5 mg and 40 mg capsule sfl'engths sprinkled onto applesauce after various times were similar and not changed much. Mean % (bJ<r/applesauce mixture were comparable to that from intact capsules for all storage periods (10, 30, and 60 min), and the difference between them was less than 5% at 20, 30, and 45 min (slightly higher than 5% at 10 min). 
	dissolved ofrosuvastatin from 
	4

	The Applicant also evaluated the stability ofdmg substance (assay ofrosuvastatin from rosuvastatin capsules in control and on one tablespoon ofapplesauce stored for 60 min). The mean assay value on rosuvastatin from both 5 mg and 40 mg capsule strengths of at 60 min with applesauce was similar (the difference was less than 5%) as the assay value <bJ</applesauce mixture from control sample. 
	obtained from 
	41 

	The Applicant also conducted in-use related substances study on applesauce. Rosuvastatin was stable while sprinkled onto applesauce and remained for 60 min, and the results (% w/w impurities) ofin-use applesauce samples were within specification and comparable to that ofcontrol samples. 
	Overall, the results of in-use-study ofrosuvastatin on applesauce are acceptable, and the time of60 min is suitable for the consumption ofrosuvastatitJ (bJ < I/applesauce mixture 
	4 

	(b)(41 1
	fter spr inklon app esauce. a mg 
	. 

	3. In vitro nasogastric tube study of rosuvastatin capsules 5 mg, 10 mg, 20 mg, and 40mg 
	fu the proposed labeling, the Applicant states: 
	"For patients who have a nasogastric tu.be in place, Rosu.vastatin Capsules can be <bHl emptied into a 60-mL syringe and mixed with 40 mL of <b><> in Rosu.vastatin Capsules may start dissolving which is acceptable. Attach the syringe to a nasogastric tube P-16-French) and deliver the contents ofthe syringe through the nasogastric tube 
	"For patients who have a nasogastric tu.be in place, Rosu.vastatin Capsules can be <bHl emptied into a 60-mL syringe and mixed with 40 mL of <b><> in Rosu.vastatin Capsules may start dissolving which is acceptable. Attach the syringe to a nasogastric tube P-16-French) and deliver the contents ofthe syringe through the nasogastric tube 
	opened and the intac1 
	4 
	water. Replace the plunger and shake the syringe vigorously. The 
	4

	into the stomach. After administering the <bH, the nasogastric tube should beflushed (b)(-4) JS THEREFORE NOTRECOMMENDED". 
	41 
	with additional water. USE IN OTHER LIQUIDS 


	To suppo1t the proposed labeling claim, the Applicant conducted an in vitro nasogastric (bl\-4! of one capsule were emptied into a 60-mL catheter tipped syringe, and then were suspended into 40 mL 
	(NG) tube study with rosuvastatin 5 mg and 40 mg capsules. The 

	. . . h d d (bl\) k £
	4

	water. The synnge contammg t e suspen e was ept at room temperature or various time periods 15, 30, 45, 60, and 90 min, and the suspended/dispersed (bHl were passed through a NG tube (16-French, <bH, and analyzed for dissolution, assay, and particle size. 
	4 
	41 

	The proposed QC dissolution method was applied for NG tube dissolution study. Figure 7 . d' 1 . fil f . 1 d (b)(l d' . k
	4

	1 es o mtact capsu es an 1spers10n ept at RT for various periods in a catheter-tipped syringe and passed through a 16-French NG tube. 
	shows the comparative 1sso ut10n pro 

	Figure 7A. Comparative mean dissolution profiles of intact Rosuvastatin capsules, 5 mg and rosuvastatin (bHl dispersion incubated at RT for various storage periods in a catheter-tipped syringe and passed through a 16-French NG tube 
	4
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	Figure 7B. Comparative mean dissolution profiles of intact Rosuvastatin capsules, 
	(bHl dispersion incubated at RT for various storage periods in a cathetertipped syringe and passed through a 16-French NG tube 
	40 mg and rosuvastatin 
	4

	Dissolution ofJK~2312, 40 mg 
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	4
	As Figme 7 shows, mean % dissolved ofrosuvastatin from <b><l dispersion were comparable to that from intact capsules for up to 90 min and the difference between them was less than 5% at specification time points ( 20, 30, and 45 min; slightly higher at 10 
	4
	min). Both <b><l type oftubes (16-French) were suitable for 4
	nasogastric administration ofrosuvastatin <b><l dispersed in water. 
	fu the study ofNG tube assay, mean assay value ofrosuvastatin obtained from control samples (without NG tube/syringe) was no different as that from samples passed through NG tube/syringe (the difference was less than 5%) for both 5 mg and 40 mg strengths. Fmthennore, the mean assay values ofsamples prepared from in vitro NG tube study lied 
	00~ .
	between % for both 5 mg and 40 mg strengths, which met the acceptance criteria for assay. 
	4 
	Table SA. Mean Particle size distribution ofRosuvastatin <b><l dispersion of 
	be due to the larger number of 
	be due to the larger number of 
	be due to the larger number of 
	<b><
	l present in the 40 mg strength. 

	The Applicant also evaluated particle size distribution ofrosuvastatin 
	The Applicant also evaluated particle size distribution ofrosuvastatin 
	(bl < 41 
	dispersions 

	of 5 mg and 40 mg strength (Table 8). 
	of 5 mg and 40 mg strength (Table 8). 

	4 
	4 


	JKN2372, 5 mg 
	Mean particle size of rosnvastatin (b)(liispersecl in wate1· (run) 
	4

	Stora~e petiocl 
	Passed through onJ~· syringe Passed through (b)(NG tube 
	I 
	41

	(minutes) 
	DlO D50 D90 DlO D50 D90
	I I I I I 
	(b)(4) 
	0 
	15 
	30 45 60 90 
	30 45 60 90 
	30 45 60 90 
	I I I I 

	Table SB. Mean Particle size distribution of Rosuvastatin 
	Table SB. Mean Particle size distribution of Rosuvastatin 
	(b)(4 ) d" .tspers10n o f 

	JKN2312, 40 mg 
	JKN2312, 40 mg 


	Stor age pe1iod (minutes) 0 
	Stor age pe1iod (minutes) 0 
	Stor age pe1iod (minutes) 0 
	Me:m p:u·1kle size of rosuv:\stalln P11Ssed through only syringe DlO I D50 I D90 
	(b) (4)!lls1)el'Sed in water (11m) (b)(4) P nssed th1·ough SG tube DlO I D50 I D90 (b)(4 

	15 
	15 

	30 
	30 

	45 
	45 

	60 
	60 

	90 
	90 


	(bl\4) . h . 1 . £ . (I>)(")
	For 5 mg strength, there is mt e parbc e size or rosuvastatm ~ dispersion across all time points up to 90 min, whether pass through syringe or >1I 
	4

	(b)(4J d' .
	NG tube. However, for 40 mg strength, the paiticle size for rosuvastatin 1spers10n was >1I than that for 5 mg strength. <bl <l <bJ<> <DH<DHJ. The Applicant 
	4
	4
	4
	41 
	4

	(b)(41 
	(b)(4J 
	For the samples of 40 mg strength passed through only syringe, observed for 90 minutes storage period compai·ed to other storage periods, while the <bHl at different storage period in those passed through (bJ<l 
	paiticle size 
	4
	4

	NG tube. 
	Overall: 
	1. 
	1. 
	1. 
	The NG tube dissolution data showed complete dissolution (recovery) ofrosuvastatin when -n>nof Rosuvastatin capsules, 5mg and 40 mg, were dispersed in 40 mL of water in a 60-mL catheter tipped syringe, incubated till 90 minutes at room temperature, and <blll NG tube. 
	41 
	passed through a 16-French 
	4


	2. 
	2. 
	(b dispersion are comparable to that from intact capsules for all storage periods studied (15, 30, 60, and 90 minutes). 
	Mean% dissolved ofrosuvastatin from rosuvastatin 
	1141 


	3. 
	3. 
	Both ntype ofNG tubes (16-French) are suitable for 
	41



	4
	nasogastric administration of Rosuvastatin <b><l dispersed in water 
	4. Biowaiver request Evaluation: Acceptable Per the 21 CFR 320.22 (d)(2), a biowaiver may be granted ifthe diug product meets one of the following criteria: 
	1. 
	1. 
	1. 
	The bioavailability ofthe diug product has been measured; 

	2. 
	2. 
	Both di11g products meet an appropriate in vitro test approved by FDA; and 


	(b)(4J
	3. The applicant submits evidence showing that both di11g products are !b><l in their active and inactive ingredients. 
	4

	Similarly, per the requirements in Guidance for Industry: Dissolution testing of immediate release solid oral dosage forms: for multiple strengths ofIR products with linear kinetics, the bioequivalence study may be perfonned at the highest strength and waivers ofin vivo studies may be granted on lower strengths, based on an adequate 
	(b)l4)
	dissolution test, provided the lower strengths are The approval ofadditional strengths requires the similarity in dissolution profile comparisons between the strength employed in the bioequivalence study and additional strengths seeking biowaiver. 
	(b)(4) 
	4.1 Table 9. Qualitative and quantitative formulae of Rosuvastatin Capsules, 5 mg, 10 mg, 20 mg and 40 mg 
	Sr. Item No. 
	Sr. Item No. 
	Sr. Item No. 
	Qty mg/Capsule (5 mg) 
	Qty mg/Capsule (10 mg) 
	Qty mg/Capsule (20 mg) 
	Qty mg/Capsule (40 mg) 

	1 Rosuvastatin Calcium 
	1 Rosuvastatin Calcium 
	5.1975 
	10.395 
	20.79 
	41.58 

	2 Mycroc1ystalline Cellulose 3 Crospovidone 4 Mamutol 5 Magnesium Oxide 6 Fenic Oxide 7 r._Sodium Citr'Af>14~ 
	2 Mycroc1ystalline Cellulose 3 Crospovidone 4 Mamutol 5 Magnesium Oxide 6 Fenic Oxide 7 r._Sodium Citr'Af>14~ 
	(b)(4) 

	8 
	8 
	PEG4000 

	9 
	9 
	Silicon dioxide 

	Average fill weight ofthe capsule 
	Average fill weight ofthe capsule 


	Table 9 shows the composition ofdifferent strengths ofproposed rosuvastatin capsules. As evident from Table 9, rosuvastatin capsule 5mg, 10 mg, 20 mg, and 40 mg are 
	Ml41-' ----------------------­
	4.2 BA of rosuvastatin capsules 40 mg relative to the reference drug Crestor Tablets (NDA 021366) 40 mg The Applicant conducted two clinical bioavailability studies to compare the proposed 40 mg capsules to reference diug 40 mg tablets at fasting and fed conditions: 
	• Study PKD_14_128, A randomized, open label, three treatment, three period, six 
	sequence, single dose, crossover relative bioavailability study in healthy adult males under fasting conditions 
	• Study PKD 14 129, A randomized, open label, three treatment, three period, six sequence, single dose, crossover relative bioavailability study in healthy adult males under fed conditions Table 10 shows the PK parameters for rosuvastatin capsules 40 mg (Test) and reference 
	diug rosuvastatin tablets 40 mg under fasting (Table lOA) and fed conditions (Table lOB). 
	Table lOA: Mean (%CV) Pharmacokinetic Parameter Values and Ratio of Geometric Least-Square Mean Values of SPARC Ltd.'s Rosuvastatin Capsules, 40 mg, Intact (Test A) and Crestor®Tablets, 40 mg (Reference C) in Healthy Subjects 
	(b)(6) 
	Administered under Fasting Conditions (n = 41, Subjec! j~xcluded) 
	Parameter (Units) 
	Parameter (Units) 
	Parameter (Units) 
	Least SCJuares Geometric Means-' (o/o CV' ) 
	Least Square Means Ratio Test/Reference1 (90% CI)2 
	Intra Subject CV(%) 

	Rosuvastatin Capsules, 40 mg Intact 
	Rosuvastatin Capsules, 40 mg Intact 
	Crestor'"' Tablets, 40 mg 

	Cu,.x (ng/mL) 
	Cu,.x (ng/mL) 
	41.51 (51.1) 
	42.47 (59.7) 
	97.75 (89.67 -106.55) 
	23.36 

	AUCn.t (ng·br/mL) 
	AUCn.t (ng·br/mL) 
	318.59 (53.3) 
	341.10 (55.4) 
	93.40 (87.14 ­100.11) 
	18.72 

	AUCn.., (ng hr/mL) 
	AUCn.., (ng hr/mL) 
	329.58 (52.4) 
	353.87 (55.3) 
	93.14 (86.83 -99.90) 
	18.92 

	T nn"< (hr)° 
	T nn"< (hr)° 
	2.33 (0.33 ­4.67) 
	2.33 (0.33 -5.00) 
	-­
	-­

	T 112 (Ju/ 
	T 112 (Ju/ 
	10.88 (44.7) 
	10.37 (62.2) 
	-­
	-­

	K .1 (h( 1 ) 0 
	K .1 (h( 1 ) 0 
	0.077 (47.9) 
	0.080 (39.2) 
	-­
	-­


	Source: PKD _14_128 Report. Table 4A and 4B 
	Ratio ofLeast Square Means: calculated according to the fonnula: e (LsM rrca1rucnr(B)-LSMTrca1m<ot(A)) x JOO 
	1 

	90% Geometric Confidence Interval using Ln-trnnsfonned data 
	2 

	Excluding data for subject l~~(omlier) < 
	3

	Median values (range) al'e presented for T = 
	4 

	Arithmetic mean values presented (n=43) 
	5

	Table lOB: Least Square Geometric Mean (%CV) Pharmacokinetic Parameter Values and Ratio ofGeometric Least-Square Means Values of SPARC Ltd.'s Rosuvastatin Capsules, 40 mg, Intact and Crestor®(Rosuvastatin Calcium) Tablets, 40 mg in Healthy Subjects and Administered under Fed Conditions (n=45) 
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Least Squares Geometric Means (% CV) 
	4

	Least Square Means 
	Intra 
	Parameter (Units) 
	Rosuvastatln Capsules, 
	Crestor'g Tablets, 
	RatioTest/Reference 
	1 

	Subject 
	(90% Cl)
	2 

	CV (%) 
	40 nt!! Intact 
	40 lll!! 
	23.58 (48.8) 
	21.23 (43.9) 
	lll.09 (102.58 -120.31) 
	Cmax (ng/mL)' 
	22.75 
	AUC0_, (ug·hr/mL) ' 
	202.70 (49.3) 
	189.80 (55.6) 
	106.80 (100.01 -114.04) 
	18.67 
	AUClk<> (ng-lu/m.L) 
	2 13.33 (47.9) 
	200.40 (53.5) 
	106.46 () 
	100.10-113.22

	5.67 (2.67 -6.00) 
	4.67 (0.33 -5.67)
	Tmax (hr)' 
	10.29 (28. 1) 
	10.07 (35.0)
	T 112 (hr) 
	4 

	K.1 (lu.·-') • 
	0.072 (26.6) 
	0.077 (32.6) 
	Source: PKD _ 14_129 Report. Table 14.2-lA and Table 14.2-IB: Appendix 16.1.9. ! 
	1 Ratio of Least Square Means: calculated according to the fonnula: e (LSMTr<aclll<n•(B) -LsM rre:umou• <A)) x 100 
	Ln-transfonued data 
	2 

	Mediau values (range)are presented for T •= 
	3

	Ali thmetic mean values presented 
	4

	The 40 mg strength of the proposed rosuvastatin capsules meets the BE criteria compared to the 40 mg strength of reference dmg under both fasting and fed conditions. The review and acceptance of the clinical studies PKD _ 14_128 and PKD _14_129 would be conducted and detennined by the clinical phannacology reviewer. 
	4.3 PK linearity of proposed rosuvastatin capsules over the dose range of 5 mg to 80 mg As Table 11 and Figure 8 show, the PK of rosuvastatin in the proposed capsule fo1mulation has been shown to be linear over the dose range of 5 mg to 80 mg. 
	Table 11. Poo1fb~rKData Analysis of Dose Proportionality across Clinical Trials in Crestor® 
	4

	Parameter (Units) Geometric Mean (CV%) 5 Ill!!. 10 lll!!b 20 m2' 40 m2• 80 m2' 11 4 34 121 75 176 Cmax (nWmL) 3.12 (42.2) 4.79 (56.7) l l.O (7 1.8) 17.5 (69.2) 51.5 (66.2) AUC0-1 (ng;·hr/mL 25.0 (25.5) 38. 7 (60. 7) 99.4 (62.9) 167 (56.6) 399 (53.6) AUC (n!!,•lu/mL) NC NC 132 (51.7) 212 (40.1)" 42 1 (48.9)' Tmax (ilr) 5.0 5.0 4.5 4.5 3.5 T 112 (hr)"~CblW NC NC 16.4 (25.3°}' 20.3 (40.2°}' 17 .4 (28.9°}' 
	Somce: Cresto1'.1 Clinical Pbannacolog.y and Biopbannacentics Review. Table IX 
	NC=not calculable .'Medi.au value presented .'T1ial l .
	bTrials I. 12. and 47 .'T1ials I, 2. 3, 19. 47.and49 .dT1ials I. 2. 10. 15. 20. and 47 .'T1ials 11. 19, 47. 48. 49. 53. 57, and 58 .'N=68 .N=46 .3N=!47 .
	2

	•samples collected to 96 hours post-dose (LLOQ = unknown). .; %CV= (SD/Mean) x JOO: calculated independemly by SPARC Ltd. .
	Figure 8. PK linearity of rosuvastatin capsules over the dose range from 5 mg to 80 
	Figure 8. PK linearity of rosuvastatin capsules over the dose range from 5 mg to 80 
	mg 
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	fu sedimentation study, at the end of90 min, mean sedimentation depth was 1 mL for 5 mg and 4 mL for 40 mg (bl < dispersion. There was no difference in mean sedimentation depth for 5 mg strength from 0 to 90 min. However, for 40 mg strength, mean sedimentation depth was increased from 1 mL at 0 min to 4 mL at 90 min. The composition of40 mg capsule is proportional to the composition of5 mg capsules; therefore, the difference between 5 mg and 40 mg strengths in sedimentation study might 
	41
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	4.4 Dissolution profiles comparison of different strengths of proposed rosuvastatin capsules The Applicant conducted dissolution profiles comparison ofdifferent strengths of proposed rosuvastatin capsules 5 mg, 10 mg, 20 mg, and 40 mg in both QC medium pH 
	6.6 0.05 M citrate buffer as well as multiple pH media including pH 1.2, 4.5, and 6.8. 
	Table 12 and Figure 9 show the comparative dissolution ofproposed rosuvastatin capsules 5 mg, 10 mg, 20 mg, and 40 mg in QC medium ofpH 6.6 citrate buffer. As Table 12 shows, the drng release aheady reaches more than ~!%after 10 min in each strength ofproposed diug product. The f2 calculations for 5 mg, 1 Omg, and 20 mg, with 40 mg as the reference were 66.0, 51.2, and 55.0, respectively. Therefore, the dissolution profiles of different strengths ofrosuvastatin capsules are similar. 
	Table 12. Comparative Dissolution of SPARC Ltd.'s Rosuvastatin Capsules, 5 mg, dium) 
	10 mg, 20 mg, and 40 mg in pH 6.6 0.05 M Citrate Buffer (QC Me

	Time (min) 
	Time (min) 
	Time (min) 
	Mean Dissolutt
	on (o/o) 

	Stnngth 
	Stnngth 
	40 m~ 
	5 m~ 
	10 mg 
	20mg 

	Batch # 
	Batch # 
	SPARC Ltcl. JKN2312 
	SPARC Ltd. JK1"'1{2374 
	SPARC Ltd. JKN2371 
	SPARC Ltd. JKN2315 

	5 
	5 
	74 
	66 
	90 
	87 

	10 
	10 
	95 
	94 
	98 
	99 

	15 
	15 
	98 
	97 
	99 
	99 

	20 
	20 
	98 
	98 
	99 
	100 

	30 
	30 
	99 
	99 
	99 
	100 

	45 
	45 
	98 
	99 
	99 
	100 

	Similal'ity facto!' (f2) (relative to 40 m2) 
	Similal'ity facto!' (f2) (relative to 40 m2) 
	73 
	59 
	62 


	Figure
	Figure 9. Comparative Dissolution of SPARC Ltd.'s Rosuvastatin Capsules, 5 mg, 10 mg, 20 mg, and 40 mg in pH 6.6 0.5 M Citrate Buffer over Time 
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	Table 13 and Figure 10 show the comparative dissolution ofproposed rosuvastatin capsules 5 mg, 10 mg, 20 mg, and 40 mg in pH 1.2 buffer. Table 13. Comparative dissolution profile ofRosuvastatin Capsules, 5 mg, 10 mg, 20 mg and 40 mg in pH 1.2 medium as dissolution medium 
	JK.°'12315, 20 
	JK.°'12315, 20 
	JK.°'12315, 20 
	JK.°'12315, 20 
	JK.°'12315, 20 
	Time in minutes 

	JKN2312, 40 mg 

	JKN2371, 10 mg 

	JKN2374, 5 mg

	mg 
	0 
	0 
	0 

	0 
	0 
	0 

	0 .5 .
	45 
	45 
	45 
	44 

	45 

	31 .IO .
	57 .15 .
	67 
	68 
	68 
	66 

	77 
	78 
	75 
	69 
	20 
	84 
	76 .30 .
	85 
	81 
	87
	89 
	89 
	90 

	84 .45 .
	93 
	93 
	93 

	88 .Similatity factor (f2) .
	89 
	93 
	93 
	93 
	52

	79 

	Figure 10. Comparative dissolution profile ofRosuvastatin Capsules, 5 mg, 10 mg, 20 mg and 40 mg in pH 1.2 Medium as dissolution medium 
	Figure
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	Based on f2 calculations and comparative dissolution profiles shown in Figure 10, the .dissolution profiles ofdifferent strengths ofrosuvastatin capsules are similar in pH 1.2 .buffer. The reviewer's f2 calculations are slightly different as the f2 values shown in .Table 13, which are 92.5, 83.4, and 51.1 (with dissolution of40 mg strength as the .reference). However, the conclusion is consistent. .
	Table 14 and Figure 11 show the comparative dissolution ofproposed rosuvastatin .capsules 5 mg, 10 mg, 20 mg, and 40 mg in pH 4.5 buffer. .Table 14. Comparative Dissolution of SPARC Ltd.'s Rosuvastatin Capsules, 5 mg, .10 mg, 20 mg, and 40 mg in pH 4.5 Buffer .
	. -.·--·---­
	I
	Time (min) 
	Time (min) 
	Time (min) 
	\fean Dissolution (% ) 

	St1·en2th 
	St1·en2th 
	40In!! 
	Sm!! 
	lOm!! 
	20In!! 

	Batch 1'I 
	Batch 1'I 
	SPARC Ltll. J K1'2312 
	SPARC Ltd. J KN2374 
	SPARC Ltd. J K.'\'2371 
	SPARC Ltd JK.'\'2315 

	5 
	5 
	60 
	42 
	64 
	70 

	10 
	10 
	86 
	84 
	90 
	92 

	15 
	15 
	93 
	94 
	96 
	97 

	20 
	20 
	94 
	97 
	97 
	98 

	30 
	30 
	96 
	99 
	98 
	99 

	4 5 
	4 5 
	95 
	99 
	98 
	99 

	SimilarltL_fact or ((2) relati,•e to 40 m~ 
	SimilarltL_fact or ((2) relati,•e to 40 m~ 
	55 
	74 
	62 


	~· (b)(~L4.0, Table 3 4 
	4

	Figure 11. Comparative Dissolution of SPARC Ltd.'s Rosuvastatin Capsules, 5 mg, 10 mg, 20 mg, and 40 mg in pH 4.5 Buffer over Time 
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	Similarly as the comparative dissolution conducted in QC medium, the dmg release in all strength ofrosuvastatin capsules reaches more than :~l%within 10 min (the release at 10 min for 5 mg strength is slightly less, which is :~!%).The f2 calculations for 5 mg, lOmg, and 20 mg, with 40 mg as the reference were 51.7, 70.8, and 57.2, respectively. Therefore, the dissolution profiles of different strengths of rosuvastatin capsules are similar. 
	As evidenced from Table 15 and Figure 12, which show the comparative dissolution of .proposed rosuvastatin capsules 5 mg, 10 mg, 20 mg, and 40 mg in pH 6.8 buffer. The f2 .
	calculations for 5 mg, lOmg, and 20 mg, with 40 mg as the reference were 46.8, 79.4, and .94.0, respectively. The dissolution profile ofthe 5 mg strength is marginally different as .that ofthe 40 mg strength, which is majorly due to the difference at 5 min time point. .
	Since for biowaiver request for immediate release fo1mulation, the dissolution similarity .
	for different strengths is only requested for dissolution conducted in QC medium. .Therefore, this difference in pH 6.8 buffer will not be a concern. .Table 15. Comparative dissolution profile of Rosuvastatin Capsules, 5 mg, 10 mg, 20 mg .
	and 40 mg in pH 6.8 Buffer as dissolution medium .
	Time in minutes 
	Time in minutes 
	Time in minutes 
	JKN2312, 40 mg 
	~2315, 20mg 
	JKN2371, 10 mg 
	~2374, Smg 

	0 
	0 
	0 
	0 
	0 
	0 

	5 
	5 
	80 
	80 
	83 
	60 

	10 
	10 
	98 
	99 
	100 
	97 

	15 
	15 
	100 
	101 
	102 
	101 

	20 
	20 
	101 
	101 
	102 
	101 

	30 
	30 
	101 
	101 
	102 
	102 

	45 
	45 
	100 
	101 
	102 
	102 

	Slmilarl1y factor (f2) 
	Slmilarl1y factor (f2) 
	96 
	83 
	54 


	Figure12. Comparative dissolution profile of Rosuvastatin Capsules, 5 mg, 10 mg, 20 mg and 40 mg in pH 6.8 Buffer as dissolution medium 
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	Overall, the compositions ofdifferent strengths ofrosuvastatin capsules 5 mg, 10 mg, 20 mg, and 40 mg are composition propo1tional; the dissolution profiles ofall strengths of proposed diug product are similar in QC dissolution medium; and the PK ofrosuvastatin is linear. Therefore, with bioequivalence of40 mg strength ofproposed diug product with the 40 mg reference diug product, the biowaiver request for the lower strengths 5 mg, 10 mg, and 20 mg are acceptable, pending on the acceptance ofBA studies PKD_
	Overall, the compositions ofdifferent strengths ofrosuvastatin capsules 5 mg, 10 mg, 20 mg, and 40 mg are composition propo1tional; the dissolution profiles ofall strengths of proposed diug product are similar in QC dissolution medium; and the PK ofrosuvastatin is linear. Therefore, with bioequivalence of40 mg strength ofproposed diug product with the 40 mg reference diug product, the biowaiver request for the lower strengths 5 mg, 10 mg, and 20 mg are acceptable, pending on the acceptance ofBA studies PKD_
	2. Are the changes in the fo1mulation, manufacturing process, manufacturing sites during the development appropriately bridged to the commercial product? 

	Reviewer's Assessment: 
	During the fo1mulation development, various CbH-4! fo1mulations were developed to match the dissolution profiles ofthe innovator, and met BE with reference dmg in the pivotal BE study, and meet stability requirement. The 40 mg offinal fo1mulation (to be market fo1mulation) (JKN2312) has been applied in the clinical BA/BE studies PKD _14_128 and PKD_14_129 and compared with the reference dmg product. The same batch was also used in the in vitro comparative dissolution study with the reference diug, 40 mg ros
	products have a batch size of 
	4 
	41 

	As shown in the following table for the dissolution test ofone scale up batch (batch size <b>lI kg) of40 mg rosuvastatin capsules in QC dissolution method and compared to the reference di11g 40 mg rosuvastatin tablet, the dissolution profiles are similar. 
	4 

	Time (minutes) 
	Time (minutes) 
	Time (minutes) 
	JKM5105F 
	Crestor® 40 mg Tablets (113386) 

	TR
	Cumulative Rosuvastatin released (%) 

	10 
	10 
	93 
	88 

	20 
	20 
	97 
	93 

	30 
	30 
	98 
	95 

	45 
	45 
	98 
	97 


	Therefore, there is no concern on fo1mulation bridging. 
	OVERALL ASSESSMENT AND SIGNATURES: BIOPHARMACUETICS .
	Reviewer's Assessment and Signature: 
	1. The dissolution method and the dissolution acceptance criterion ofQ= m% in 20 min are acce table. 
	Dissolution l\Ieclium 
	pH 6.6, O.OSM sodium citrate buffer 
	\·olume 
	900 m.L 
	Apparatus 
	USP Apparatus II (Paddle) 
	SO rpm 
	Spet>d 
	~~~
	_"-T1s~~+-0~_~_~S_mm_~u_re_~~~~~~~~~~----i
	~S_a_m~pli~ng·_m_e_
	Figure

	S,~l_, 1s,20~,30,4-· s
	Not less tb.attJ~?v. (Q) oflabclclaim in 20 min "(b)· .For release atSI, no individual unit is Jess than (4Jfo oflabel claim .in 20 minutes. .Fof release at S2, a\·erage of 12 units is equal to or gr'(~fthan .
	!~!Yo oflabel clain1 and no individual unit is less th.an <4'-oflabel
	!~!Yo oflabel clain1 and no individual unit is less th.an <4'-oflabel
	Proposed specification 

	claimin 20 minutes. Fo.r release at S3, average of 24 units is equal to or greater 'tt,)n ~f/o oflabel clain1 and not more 16\2 units are less than (4JY. of 
	1

	label claim and no wilt is less than (4) 'o oflabel claim in 20 minutes. 
	(bf(4f 
	(bf(4f 
	HPLC, at nm 

	8.2. Specification 0012570Rev. 9.0 
	2. 
	2. 
	2. 
	The biowaiver request for the lower strengths 5 mg, 10 mg, and 20 mg are acceptable, pending on the acceptance ofBA/BE studies conducted with the higher strength 40 mg by Office ofClinical Pharmacology. 

	3. 
	3. 
	(bl\ on applesauce are acceptable, e time of60 min is suitable for the COJlSJllllDtion ofrosuvastatin 
	The results ofin-use-study of rosuvastatin 
	4 



	<b>i;t> I . fl . klin <b><> I
	4

	app esauce mIXture a ter spnn g nto app esauce. 
	4. The in vitro NG tube d. ution study was acceptable. The intact rosuvastatin <b><I d. · h d bl d. I t• ti II
	4

	capsuIes and rosuvastatin 1spers10n s owe compara e 1sso u ion or a storage periods up . Rosuvastatin could be completely eco e is~ersinj!:.capsule >ninto40 mL water and passing through NG tube. 
	Figure
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