Priya Kant, Int. J. of Pharm. Sci., 2024, Vol 2, Issue 8, 3454-3477 |Research

INTERNATIONAL JOURNAL OF

PHARMACEUTICAL SCIENCES
[ISSN: 0975-4725; CODEN(USA):1JPS00]

Journal Homepage: https://www.ijpsjournal.com

Research Article

Process Validation of Extended-Release Bi-Layered Tablet Containing
Dapagliflozin, Sitagliptin & Metformin Hydrochloride

Priya Kant*, Rita Saini, Shivanand Patil

Department of Pharmacy, Shree Dev Bhoomi Institute of education sciences & Technology, Dehradun,

Uttarakhand, 248007

ARTICLE INFO

ABSTRACT

Received: 05 Aug 2024
Accepted: 09 Aug 2024
Published: 20 Aug 2024
Keywords:

Dapagliflozin, Sitagliptin,
Metformin hydrochloride,
and Process validation
DOI:
10.5281/zen0d0.13347395

The Purpose of research was to study process validation for Dapagliflozin 10 mg,
Sitagliptin 100 mg, and Metformin Hydrochloride 500 mg (Extended Release)
Bilayered Tablets. The critical process parameters were identified with the help of
process capability and evaluated by challenging its lower & upper release specifications.
Three initial process validation batches (I, 11, 111) of the same size, method, equipment
& validation criteria were taken. The critical parameters involved in sifting, dry mixing,
preparation, preparation of granulating agent, wet mixing, wet milling, drying, sizing,
lubrication, compression stage & coating were identified and evaluated as per validation
master plan. The process indicated that this process validation provides high degree of
assurance that manufacturing process produces a product meeting its predetermined
specification and quality attributes.

INTRODUCTION

quality standards. The FDA's process validation

Process validation as per USFDA

Process validation, as outlined by the United States
Food and Drug Administration (FDA), is a
systematic approach to ensuring the consistency
and reliability of manufacturing processes in
industries such as pharmaceuticals, medical
devices, and biotechnology. It is an integral part of
current Good Manufacturing Practices (cGMP)
regulations, aimed at safeguarding public health
by ensuring that products meet their intended

guidance emphasizes the need for manufacturers
to demonstrate control over critical aspects of
production that can affect product quality, safety,
and efficacy. This involves establishing
documented evidence that the manufacturing
process consistently produces products meeting
predetermined  specifications and  quality
attributes.

Process validation typically consists of three
stages:
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process design, process qualification, and
continued process verification. During process
design, manufacturers define the critical
parameters and variables of the production process
based on scientific principles and risk assessment.
Process qualification involves conducting
experiments and studies to confirm that the
process is capable of consistently producing
acceptable product quality. Continued process
verification entails ongoing monitoring and
assessment to ensure that the validated process
remains in a state of control throughout its
lifecycle. By adhering to FDA guidelines on
process validation, manufacturers can mitigate
risks associated with product variability,
contamination, and manufacturing errors, thereby
enhancing product quality, safety, and compliance
with regulatory requirements. (1)

WHO guideline define process validation

The World Health Organization (WHQO) provides
guidelines  for  process  validation in
pharmaceutical manufacturing to ensure that
products consistently meet quality standards.
According to WHO guidelines, process validation
is defined as:

"Documented evidence that the process,
operated within established parameters, can
perform effectively and reproducibly to
produce a medicinal product meeting its
predetermined specifications and quality
attributes.""(2)

This definition highlights several key aspects of
process validation:

1. Documented Evidence:

Process validation requires comprehensive
documentation to demonstrate that the
manufacturing process has been thoroughly
evaluated and validated.

2. Operated within Established Parameters:
The process must be conducted within
predetermined parameters, including critical
process parameters (CPPs) and operating ranges,
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which have been determined through scientific
evaluation and risk assessment.

3. Effective and Reproducible Performance:
The validated process should consistently
produce medicinal products that meet predefined
specifications and quality attributes. This ensures
that the process is capable of reliably
manufacturing products of the desired quality.

4. Meeting Predetermined Specifications:
Process validation aims to confirm that the
manufactured products meet their predetermined
quality standards, including specifications for
identity, strength, purity, and other quality
attributes. Overall, process validation according
to WHO guidelines is a systematic approach to
ensuring the reliability and consistency of
pharmaceutical manufacturing processes,
ultimately contributing to the production of safe,
effective, and high-quality medicinal products.
©)

Types of process validation: [4, 5]

Prospective Validation:

This type of validation occurs before commercial
production begins. It involves systematically
collecting and evaluating data to demonstrate that
a manufacturing process is capable of consistently
producing products meeting predetermined quality
specifications. Prospective validation typically
includes process design, qualification, and
verification activities.

Concurrent Validation:

Concurrent validation occurs during the early
stages of commercial production. It involves
monitoring and evaluating process performance
and product quality in real-time while production
is ongoing. This approach allows for immediate
identification and correction of any issues that may
arise during production.

Retrospective Validation:

Retrospective validation involves validating a
process based on historical data and manufacturing
records. This approach may be used when there is
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a long history of production data available, and
there is confidence that the process has
consistently met quality standards in the past.
However, it may not be suitable for new processes
or those with significant changes.

Revalidation:

Revalidation is the process of repeating validation
activities periodically or whenever significant
changes are made to the manufacturing process,
equipment, or critical parameters. Revalidation
ensures that the process remains in a state of
control and continues to produce products of the
desired quality after changes have been
implemented. Validation of Cleaning Procedures:
Cleaning validation is a critical aspect of
pharmaceutical manufacturing, especially for
equipment used in multi-product facilities. It
involves demonstrating that cleaning procedures
effectively remove residues of previous products,
cleaning agents, and microbial contaminants to
prevent cross-contamination and ensure product
quality and safety. Each type of process validation
plays a crucial role in confirming the reliability,
consistency, and compliance of manufacturing
processes with regulatory requirements and
quality standards. The selection of the appropriate
validation approach depends on factors such as the
stage of production, the complexity of the process,
and the specific regulatory requirements
applicable to the industry.

PROCESS VALIDATION APPROCH: (6,7, 8,
9, 10)

General consideration:

Process validation is a critical aspect of ensuring
the quality and reliability of manufacturing
processes, regardless of whether a therapeutic item
is produced using an enhanced or standard method.
Before a product is introduced to the market, its
manufacturing process must undergo approval. In
certain exceptional cases, concurrent approval
may be granted. The validation process should
confirm the suitability of the control strategy for
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both the process design and the quality of the final
product. This includes covering every strength
produced and every manufacturing facility used
for producing the marketed product. In situations
where variations exist in strengths, batch sizes, or
pack sizes, a bracketing strategy may be suitable.
However, it is crucial that validation includes all
recommended locations. For each product, process
validation data demonstrating the suitability of the
manufacturing process at each manufacturing
location should be generated. These data should be
retained at the manufacturing site and be readily
accessible for examination if not specified in the
dossier. Validation should be conducted in
compliance with Good Manufacturing Practice
(GMP) guidelines. Process validation can be
executed in a conventional manner, regardless of
the chosen development strategy. However, if an
improved development method has been utilized
or if substantial product and process knowledge
have been gained from historical data and
manufacturing experience, continuous process
verification may also be implemented. It may be
necessary to combine continuous process
verification with traditional process validation.
Continuous process verification, commonly
facilitated by in-line, on-line, or at-line monitoring
techniques, provides additional information and
knowledge about the process. This information
can be invaluable in making process changes and
improvements.

Process validation approach for product:
Process validation is a systematic approach aimed
at gathering and analyzing data to scientifically
demonstrate the capability of a manufacturing
process to consistently produce high-quality
products. This comprehensive evaluation spans
from the initial process design phase through to
commercial production. The process validation
activities encompass three key stages, as outlined
below:

Stage 1 — Process Design:
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During this initial stage, the commercial
manufacturing process is meticulously defined.
This process design is informed by knowledge
acquired through developmental and scale-up
activities. The aim is to establish a robust
manufacturing process that ensures product
quality and consistency.

Stage 2 — Process Qualification:

In this stage, the process design undergoes
rigorous evaluation to ascertain its capability for
reproducible commercial manufacturing. Various
parameters and variables are assessed to ensure
that the process consistently meets predetermined
quality standards and specifications. The goal is to
confirm that the manufacturing process is capable
of consistently producing products of the desired
quality.

Stage 3 — Continued Process Verification:

This stage involves ongoing monitoring and
assessment during routine production to ensure
that the validated process remains in a state of
control. Through continuous monitoring and
analysis, assurance is gained that the process
continues to produce products meeting the
required quality standards. Any deviations or
discrepancies are promptly addressed to maintain
process integrity and product quality.

Drug Profile

Dapagliflozin:

Dapagliflozin is an s-odium-glucose cotransporter
2 (SGLT2) inhibitor, and it was the first SLGT2
inhibitor to be approved. Suggested for the
treatment of type 2 diabetes. Dapagliflozin
improves glycemic management in adults when
paired with diet and exercise because it causes
glycosuria, which is the inhibition of glucose
reabsorption in the proximal tubule of the nephron.
Studies have looked into dapagliflozin as a stand-
alone medication or in combination with other oral
hypoglycemic medications like insulin. (11)
Structure-

Chemical Formula-

C21H25CIO6

Metformin Hydrochloride:

Metformin is a biguanideantihyperglycemic
medication that is prescribed as first-line treatment
for type Il diabetes.Since metformin reduces blood
glucose levels in people with type Il diabetes
without producing hypoglycemia, it is regarded as
an antihyperglycemic medication. It is frequently
referred to as a "insulin sensitizer" since it lowers
insulin resistance and lowers plasma fasting
insulin levels in a way that is clinically
meaningful. This medication also has the well-
known benefit of mild weight loss, which makes it
a good option for obese people with type Il
diabetes (12)

Structure-

NH NH

)‘l\ J’I\ /CH3

H,oN N N
H CH, -HCI

Chemical Formula-
C4H12CIN5
Sitagliptin:

Sitagliptin is an oral dipeptidyl peptidase-4 (DPP-
4) inhibitor intended to help individuals with type
2 diabetes mellitus improve their glycemic control.
It is taken in conjunction with diet and exercise.
This drug improves blood sugar regulation by
increasing insulin in response to glucose and
decreasing glucagon. (13)

Structure-
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Ffi o Colour Yellow Oxide Of Iron
i - ,\r,/-HJN__:\,N e Dibasic calcium Phosphate Anhydrous
e e
- Ji_/;[ O e PVPK 30
LI e Isopropyl Alcohol
Chemical Formula- e Colloidal Silicon Dioxide
C16H15F6N50 e Croscarmellose sodium
MATERIAL AND METHODS e Magnesium Stearate
Material e Metformin hydrochloride
o DapagliflozinPropanediol monohydrate ed. to  § nMethocel k100 M
Dapagliflozin e Polyvinyl Pyrrolidone k-90
e Sitagliptin Phosphate Monohydrate eq. to e Methocel K4 M
Sitagliptin

e H.P.M.C.(E5)

e Microcrystalline Cellulose « Methylene Dichloride

PRODUCT DESCRIPTION
Table 1

Dapagliflozin 10 mg, Sitagliptin 100 mg and Metformin Hydrochloride 500 mg
(Extended Release) Tablets

Generic Name Dapagliflozin and Metformin Tablets

Each film coated Bilayered contains:

DapagliflozinPropanediol Monohydrate

Equivalent to Dapagliflozin -------------=--=-=-o-em-—- 10 mg
Sitagliptin Phosphate Monohydrate IP

Equivalent to Sitagliptin----------=--=====-mmmmmmmeme- 100 mg
Metformin Hydrochloride IP------------ 500 mg

(As Extended Release)

Colour: Yellow oxide of Iron.

Average weight 1000 mg

Shelf Life 24 Month

Dosage form Oral solid dosage form

Dapagliflozin: Sodium-glucose co-transporter 2 (SGLT2) inhibitors
Therapeutic category | Sitagliptin: Diabetes Mellitus, Type 2

Metformin: Anti diabetes

Storage condition Store below 30°C. Protect from light and moisture.

Product Name

Label claim
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Process Flow Diagram for the Manufacturing Process
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Figure 1 Manufacturing flow diagram
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Packing flow chart
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Figure 2 Packing flow diagram

Methodology (14)

Blending

Blending granules with other materials is crucial
to ensure a uniform distribution of Dapagliflozin,
Sitagliptin and Metformin Hydrochloride. This
process is followed by mixing the blend to
improve flow and prevent adhesion. The mixing
speed and time are vital factors, with constant
speed maintained to determine the appropriate
mixing time. Insufficient blending leads to non-
uniform drug distribution and poor flow, while
excessive blending can cause de-mixing and
increased disintegration time. Proper blending is
verified by assessing drug content uniformity at
specified time intervals. Additionally, tests such as
water content, bulk density, sieve analysis,
compressibility index, content uniformity and
RSD, angle of repose, and assay are conducted on
final samples to gather comprehensive
information.

Compression

In this step, the blended material is transformed
into tablets according to set specifications. Key
variables include the speed of the machine, tablet

(//=\'J?

'
Vw =
\{\\71

R(éb/
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thickness, and hopper level. Regular checks are
conducted to establish and maintain these
variables. Parameters such as machine speed,
tablet thickness, and hopper level are monitored at
regular intervals to ensure adherence to
specifications and consistent tablet quality.

A. Description

Weight variation (group and individual)
Hardness

Thickness

Friability

Disintegration time

Dissolution time

Content uniformity

Microbial Limit Test

. Assay

Coating
The coating step involves applying a polymer film
to the tablet surface, a critical process for tablet
appearance and quality. Several variables such as
pan RPM, Inlet and Exhaust temperatures, spray
rate, gun distance, and air pressure significantly
influence the coating process.

a. Pan RPM:

IOTMOUOw

— -
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Maintaining the specified RPM ensures even
distribution of the coating solution on tablets.
Deviations from this limit can lead to uneven
coating distribution.

b. Inlet/Exhaust temperature:

Proper temperature control is crucial for adequate
drying of the coating. If temperatures stray from
the specified range, issues like tablet twining,
sticking, rough surfaces, or film cracking may
occur.

c. Spray rate:

The spray rate directly affects coating uniformity.
Improper spray rates can result in uneven coatings
across the tablet surface.

d. Gun to bed distance:

Maintaining an adequate distance between the
spray gun and the tablet bed is essential. Incorrect
distances can cause rough surfaces or over-
wetting during coating.

e. Air pressure:

Both main and atomization compressed air
pressures must be sufficient. Inadequate pressure
levels can lead to issues such as peeling or rough
surfaces on the tablets.

SAMPLING PLAIN

Finished

Finished product parameters play a crucial role in
process validation, ensuring the quality and
consistency of the final product. These parameters
are thoroughly evaluated to confirm that the
manufacturing process consistently produces
tablets that meet predetermined specifications and
regulatory requirements. Key finished product
parameters in process validation typically include:
1. Appearance

2. Weight Variation

. Hardness

. Thickness

. Friability

. Disintegration Time

. Dissolution Time

. Content Uniformity

9. Impurities

1.0 Assay

11. Microbial limit test

12. Residual solvent

13. Related substance

0o ~NOo OB~ Ww

Table 2
Iir' Processw_\g step and Sampling location No. of sample Tests
0. sampling time
Sampling plan for Dapagliflozin & Sitagliptin Layer:
Upper Layer: U1 & U2
. Middle Layer: M .
10 After d_r)f[mg alt every Lower Layer: L1 & L2 Samplln_gtperfolrm gach LOD
interva Rational: To challenge the in interva
Process and LOD %
Upper Layer: U1, U2 & U3
.. Middle Layer: M1, M2, M3 & 3 X sampling
20 Pre-LubncI(;ltlon (Part- M4 (3 X 10 = 30 sample) Blend
' (12 minutes) Lower Layer: L1, L2 & L3 X = average weight of uniformity
Rational: To challenge the in tablets
Process and Blend uniformity.
Upper Layer: U1, U2 & U3
. Middle Layer: M1, M2, M3 & 3 X sampling
20 B'Leu”ti'iggt?gtner M4 (3 X 10 = 30 sample) Blend
' (3 minutes) Lo_wer Layer: L1, L2 & L3 X = average weight of uniformity
Rational: To challenge the in tablets
Process and Blend uniformity.
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Description,
. Assay,
. Composite sample . Partical)éize
Rational: To challenge the in 1 | o
Process x 3 sample Tap densn_y,
' Bulk density
& LOD
Sampling plan for Metformin Hydrochloride:
Upper Layer: U1 & U2
. Middle Layer: M .
40 After d_rymg at every Lower Layer: L1 & L2 Samplln_g perform each LOD
interval - ) . interval
Rational: To challenge the in
Process and LOD %
Upper Layer: U1, U2 & U3
) L _ | Middle Layer: M1, M2, M3 & 3 X sampling
50 Pre L”b“clz;‘t'on (Part M4 (3 X 10 = 30 sample) Blend
' (12 minutes) Lower Layer: L1, L2 & L3 X = average weight of uniformity
Rational: To challenge the in tablets
Process and Blend uniformity.
Upper Layer: U1, U2 & U3
Middle Layer: M1, M2, M3 & .
M4 3 X sampling Blend
: (3 X 10 = 30 sample) . i
Lower Layer: L1, L2 & L3 _ . uniformity
. . . X = average weight of
. Rational: To challenge the in
Blending after : . tablets
L9 Process and Blend uniformity.
6.0 Lubrication Descrintion
(5 minutes) Assgy ’
Composite sample Partical s’ize
Rational: To challenge the in 1 x 3 Sample Tap density’
Process. Bulk density
& LOD
Low speed 1 Sample D;Lscxlszgsn
Medium speed 1 Sample Dgfg\'szzsn
High speed 1 Sample D;filszgsn
. Description
Low hardnefsésr(/: eCompactlon 1 Sample &
Dissolution
. . Description
7.0 Compression High hardnizsr(/:eCompactlon 1 Sample &
Dissolution
Composite sample after .
completion of batch :?gnilgtaelr
Rational: 1 Sample pAssa &’
To ensure the physical and Dissolﬁtion
chemical parameters
Composite sample:
Rational:
To ensure the microbial 1 Sample MLT
parameters
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Physical
parameter,
Composite sample: Assay,
Rational: 1 sample Related
To ensure the physical and P substance,
. chemical parameters. Residual
8.0 Coating solvent &
Dissolution
Composite sample:
Rational:
To ensure the microbial 1 Sample MLT
parameters
Physical
parameter,
Composite sample: Assay,
Rational: 1 sample Related
To ensure the physical and P substance,
- chemical parameters. Residual
9.0 Finish solvent &
Dissolution
Composite sample:
Rational:
To ensure the microbial 1 Sample MLT
parameters
High tempseprg;lére and low Description,
Rational: To ensure the 1 Sample {F\!Sesl?[lef
Physical and chemical
substance
parameters
High temperature and medium Description,
speed Assay &
10.0 Blister challenge Rational: To ensure the 1 Sample Re|a¥ed
Physical and chemical
substance
parameters
High temperature and High Description,
speed Assay &
Rational: To ensure the 1 Sample Y
. ; Related
Physical and chemical
substance
parameters

RESULT AND DISCUSSION

LOD- First Batch: |

For Dapagliflozin & Sitagliptin Layer:
Table 3

Observation

Time of drying Target LOD Limit: 2.0 % - 3.0 %

Location: Ul U2 M L1 L2

After 04 minutes | 355% [3.23% | 3.46% | 3.41% 3.40 %

After 02 minutes | 246% [233% | 250% | 2.52% 2.39 %
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For Metformin Hydrochloride Layer:

Table 4

Time of drying Observation
Target LOD Limit: 3.0 % -4.0%

Location: ur | u2 | M L1 | L2
LOT-I
After 05 minutes | 4.21% | 436% |4.18% |4.49% | 455%
After 04 minutes | 3.26 % | 3.42% |3.24% |3.28% | 3.36%
LOT-II
After 05 minutes | 498% | 483% |495% |4.92% | 497 %
After 04 minutes | 4.10% | 426% |4.27% |4.39% | 4.22%
After 02 minutes | 3.19% | 3.24% |3.11% |3.34% |3.16%
LOT-III
After 05 minutes | 498% | 483% |495% |4.92% | 497 %
After 04 minutes | 4.10% | 426% |427% |4.39% |4.22%

Second Batch: 11

For Dapagliflozin &Sitagliptin Layer:

Table 5

Observation

Table 6

Table 7

Table 8

Time of drying Target LOD Limit: 2.0 % - 3.0 %
Location: Ul U2 M L1 L2
After 02 minutes | 3.86% | 3.95% | 3.90% | 3.92% | 3.89 %
After 02 minutes | 3.26 % | 3.29% | 343% |3.39% | 3.33%
After 02 minutes | 2.26 % | 2.21% | 250% | 2.61% | 2.54 %
For Metformin Hydrochloride Layer: (LOT-I)
Time of drying Observation
Target LOD Limit: 3.0% - 4.0 %
Location: Ul U2 M L1 L2
After 05 minutes | 495% | 4.81% | 4.86% | 4.90% | 4.88 %
After 04 minutes | 432% | 424% | 416% | 4.25% | 4.30%
After 02 minutes | 3.22% | 3.39% | 3.41% | 3.25% | 3.36 %
For Metformin Hydrochloride Layer: (LOT-II)
Time of drying Obsgr\{atlon
Target LOD Limit: 3.0 % -4.0%
Location: Ul U2 M L1 L2
After 05 minutes | 4.93% | 4.95% 482% | 487% | 491 %
After 03 minutes | 4.16% | 4.09% 463% | 4.22% | 4.18%
After 02 minutes | 3.59% | 3.27% 3.35% | 340% | 3.31%
For Metformin Hydrochloride Layer: (LOT-I111)
Time of drying Obs_er\_/ation
Target LOD Limit: 3.0 % - 4.0 %
Location: Ul U2 M L1 L2
After 05 minutes | 4.87% | 485% | 490% | 4.76% | 4.80 %
After 03 minutes | 4.21% | 441% | 409% |431% | 435%
After 02 minutes | 3.25% | 3.27% | 3.35% |[340% | 3.31%
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Third Batch: 111
For Dapagliflozin & Sitagliptin Layer:
Table 9
Time of drying Obsgr\_/atlon
Target LOD Limit: 2.0 % - 3.0 %
Location: Ul U2 M L1 L2
After 05 minutes 2.68 % 2.74 % 255% | 2.61% | 2.66%
For Metformin Hydrochloride Layer: (LOT-I)
Table 10
Time of drying Obsgr\_/ation
Target LOD Limit: 3.0 % - 4.0 %
Location: Ul U2 M L1 L2

After 05 minutes 4.23 % 4.37 % 4.33% 4.43 % 4.37%

After 10 minutes 3.70% 3.64 % 3.67% 3.62 % 3.55%
For Metformin Hydrochloride Layer: (LOT-I1I)
Table 11

Time of drying Obsgr\_/ation

Target LOD Limit: 3.0 % -4.0%
Location: Ul U2 M L1 L2
After 05 minutes 4.64 % 457 % 4.60 % 4.63 % 4.55 %
After 05 minutes 3.59 % 3.27 % 3.35% 3.40 % 3.31 %

For Metformin Hydrochloride Layer: (LOT-I11)
Table 12

Observation
Target LOD Limit: 3.0 % - 4.0 %

Time of drying

Location: ul u2 M L1 L2
After 05 minutes 4.95 % 4.87 % 4,94 % 471 % 4.85 %
After 05 minutes 3.25% 3.27% 3.35% 3.40 % 3.31%

CRITICAL QUALITY ATTRIBUTES OF LUBRICATED BLEND (CQA):
Test results for blend uniformity: After 12 Minutes at 12 RPM
For Dapagliflozin & Sitagliptin Layer:

Table 13
ST Samp_llng Observation (pre-lubricated blend )
No. | location
Batch No. I 1 11
Dapagliflozin | Sitagliptin | Dapagliflozin | Sitagliptin | Dapagliflozin | Sitagliptin

1 Ul 101.02 % 98.47 % 97.88 % 97.17 % 97.99 % 97.77 %
2 U2 101.87 % 98.15 % 102.46 % 99.46 % 97.49 % 97.54 %
3 U3 100.43 % 97.69 % 102.44 % 98.96 % 98.44 % 98.00 %
4 M1 101.24 % 98.00 % 100.67 % 98.23 % 99.69 % 97.67 %
5 M2 101.32 % 97.77 % 99.55 % 97.97 % 97.15% 97.45 %
6 M3 101.91 % 98.20 % 101.64 % 98.54 % 96.91 % 97.51 %
7 N 100.58 % 97.89 % 95.01 % 96.30 % 96.99 % 97.28 %
8 L1 99.18 % 96.82 % 104.24 % 99.06 % 96.76 % 96.66 %
9 L2 100.27 % 97.46 % 98.68 % 97.28 % 96.02 % 97.02 %
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10 | L3 99.92 % 96.94 % 101.40% 98.71 % 97.50 % 97.46 %
Average content 0 0 0 o 0 0

(90— 110 %) 100.77% 97.74% 100.40% 98.17% 97.49% 97.44%

RSD % 0.86 % 0.55% 2.67% 101% 1.05% 0.39%

For Pre Lubricated blend of Metformin Hydrochloride Layer: After 15 Minutes at 12 RPM
Table 14

,32' Sampling location Observation (pre-lubricated blend )
Batch No. I I 1"l
1 Ul 98.78 % 98.93 % 102.00 %
2 U2 96.67 % 94.41 % 102.84 %
3 U3 99.93 % 94.18 % 99.61 %
4 M1 99.59 % 95.56 % 99.14 %
5 M2 96.39 % 94.72 % 99.54 %
6 M3 98.86 % 97.69 % 102.09 %
7 N 97.98 % 95.27 % 102.63 %
8 L1 97.34 % 95.62 % 102.70 %
9 L2 96.75 % 95.32 % 100.32 %
10 L3 97.55 % 95.35 % 100.54 %
Average content (90 — 110 %) 97.98% 95.71% 101.14%
RSD % 1.28 % 1.55 % 1.44 %

Lubricated blend Test results for blend uniformity: After 3 Minutes at 12 RPM
For Dapagliflozin & Sitagliptin Layer:

Table 15
I\?r. Samp_llng Observation (Lubricated blend )
0. | location
Batch No. | ] i
Dapagliflozin | Sitagliptin | Dapagliflozin | Sitagliptin | Dapagliflozin | Sitagliptin

1 Ul 100.26 % 97.78 % 102.25 % 99.35 % 97.12 % 97.91 %
2 U2 100.76 % 98.34 % 103.63 % 100.09 % 98.67 % 98.19 %
3 U3 101.85 % 98.52 % 101.73 % 99.41 % 99.17 % 98.81 %
4 M1 100.19 % 97.59 % 104.45 % 100.09 % 97.32 % 97.07 %
5 M2 100.84 % 97.97 % 104.57 % 100.15 % 97.71 % 97.70 %
6 M3 101.87 % 98.28 % 100.07 % 97.57 % 97.69 % 97.68 %
7 N 99.63 % 97.41 % 104.84 % 100.90 % 98.16 % 98.10 %
8 L1 99.33 % 97.24 % 101.81 % 98.78 % 97.26 % 97.58 %
9 L2 98.62 % 96.92 % 101.85 % 99.35 % 97.85 % 97.68 %
10 L3 99.75 % 97.27 % 101.06 % 99.42 % 97.50 % 97.42 %
Av(ggageﬁ%“g;)m 100.31% 97.73% | 102.63% | 99.51% 97.85 % 97.81 %
RSD % 1.05 % 0.55 % 1.60 % 0.91% 0.67 % 0.49 %
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For Pre Lubricated blend of Metformin Hydrochloride Layer: After 5 Minutes at 12 RPM

Sr.No. | Sampling location Observation (pre-lubricated blend )
Batch No. [ 1 i

1 Ul 94.68 % 96.33 % 100.72 %

2 U2 94.96 % 95.41 % 106.34 %

3 U3 97.74 % 100.33 % 100.95 %

4 M1 95.93 % 99.63 % 100.66 %

5 M2 98.23 % 97.68 % 98.68 %

6 M3 96.52 % 99.04 % 101.65 %

7 N 97.41 % 98.27 % 102.62 %

8 L1 96.09 % 100.61 % 102.20 %

9 L2 98.04 % 94.35 % 102.85 %

10 L3 95.10 % 95.75 % 100.18 %

Average content (90 — 110 %) 96.47 % 97.74 % 101.69 %
RSD % 1.38% 2.25% 2.02%

Test results for composite sample of Lubricated blend:

For Dapagliflozin & Sitagliptin Layer:

Table 17
Test Specification Observation (Lubricated blend )
Batch No. I 1 11
Description To be record Yellowish Yellow granular | Light Yellow granular
granular Powder powder powder
Assay of
Dapagliflozin 90 % — 110 % 99.49% 98.43 % 9%25'%9%"9
33.333mg/g + 10 % '
Assay of
Sitagliptin 90 % — 110 % 97.14% 98.24 % gggfi/mg
333.333 mg/g + 10 % 207
. . 16.74% 14.66 % 14.14 %
Particle S'Z;'e‘;ﬂ’ 60& 100 | 14 pe record 29.59% 35.75 % 32.77 %
40.24% 52.97 % 51.21 %
Tap density To be record 0.714 g/ml 0.667 g/ml 0.769 g/ml
Bulk density To be record 0.556 g/ml 0.556 g/ml 0.625 g/ml
LOD % 2.0%-3.0% 2.15 % 2.09 % 3.26 %
Microbial Limit Test:
Total aergsllj%{mcroblal 1000 cfu/g 20 cfulg 20 cfulg 20 cfulg
Total combined yeast / 100 cfulg Nil Nil Nil
molds count
Escherichia coli Should be Absent Absent Absent
absent
Salmonella enterica Should be Absent Absent Absent
absent
Pseudomonas aeruginosa Should be Absent Absent Absent
absent
Staphylococcus aureus Should be Absent Absent Absent
absent
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For Metformin Hydrochloride Layer:

Table 18
Test Specification Observation (Lubricated blend )
Batch No. [ 1 11
Description To be record A White White granular Off White granular
coloured powder powder powder
Assay of Metformin 740.741mg/g 0 0 0
Hydrochloride (90 % - 110 %) 96.97 % 99.11 % 104.61 %
. o 10.02 % 12.32 % 24.74 %
Particle size: 10,60 & 100 |~ 1 pe recorg 25.62 % 31.12 % 41.00 %
44.07 % 48.65 % 60.00 %
Tap density To be record 0.667 g/ml 0.625 g/ml 0.714 g/ml
Bulk density To be record 0.526 g/ml 0.526 g/ml 0.556 g/ml
LOD % 20%-3.0% 3.20% 2.22 % 3.68 %
- A White White granular Off White granular
Description To be record
coloured powder powder powder
Microbial Limit Test:
Total aerobic microbia 1000 cfulg 10 cfulg 20 cfulg 20 cfulg
Total combined yeast / 100 cfulg Nil Nil Nil
molds count
_ . Should be
Escherichia coli absent Absent Absent Absent
Salmonella enterica Should be Absent Absent Absent
absent
Pseudomonas aeruginosa SZ%L;L(:] ,P € Absent Absent Absent
Staphylococcus aureus Should be Absent Absent Absent
absent

CRITICAL PROCESS PARAMETER (CPP) AND CRITICAL QUALITY ATTRIBUTES
(CQA) AT COMPRESSION STAGE:
Critical quality attributes of Low speed: 12 RPM

Table 19
Test Specification Batch No.: 1 | Batch No: Il | Batch No.: 111
One side light yellow to
yellow colored and another
- side white to off white . . .
Description colored, elongated, biconvex, Complies Complies Complies
uncoated tablets plain on
both sides.
Da aASI‘f%ZOI'; o 10 mg + 10 % 10.11 mg 9.90 mg 10.15 mg
it 9.0 mg to 11.0 mg 101.10 % 99.02 % 101.52 %
N 100.44
Assay of Sitagliptin 100 mg =10 % mg 100.08 mg 99.75 mg
0, 0
per Tablet 90.0 mg to 110.0 mg 100.44 % 100.08 % 99.75 %
Assay of Metformin 500 mg + 10 % 493'49 509.05 mg 502.50 mg
Hydrochloride 450 mg to 550 mg 99.70 g/o 101.81 % 100.50 %
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Critical quality attributes of Medium speed: 14 RPM
Table 20

Test Specification Batch No.: | Batch No: |1 Batch No.: 111
One side light yellow to
yellow colored and another
- side white to off white . . .
Description colored, elongated, Complies Complies Complies
biconvex, uncoated tablets
plain on both sides.
Assay of 10 mg =+ 10 %
J 10.10 mg 9.85 mg o
Dapagliflozin | 9.0 mgto 11.0 mg 100.99 % 98.54 % 10.15mg 101.55 %
per Tablet
Assay of 100 mg * 10 %
LT 100.13 mg 99.87mg | 99.89 mg
S'“%';E}gt' per | 90.0 mg to 110.0 mg 100.13 % 99.87% | 99.89 %
Assay of 500 mg = 10 % 503.97
. 494.87 m 497.10 m
Metformin | 450 mg to 550 mg 98.97 %g mg 99 42 %A)
Hydrochloride ) 100.79 % '
Critical quality attributes of High speed: 16 RPM
Table 21
Test Specification Batch No.: | Batch No: Il Batch No.: 111
One side light yellow to
yellow colored and another
. side white to off white . . .
Description colored, elongated, Complies Complies Complies
biconvex, uncoated tablets
plain on both sides. .
DaAZS?%I?Zm 10 mg+ 10 % 10.21 mg 9.87 mg 10.28 mg
Pag 9.0 mg to 11.0 mg 102.07 % 98.37 % 102.82 %
per Tablet
Sit':slsiai’ir?f or 100 mg + 10 % 101.29 mg 99.61 mg 100.85 mg
Teblet 90.0 mg to 110.0 mg 101.29 % 99.61 % 100.85 %
@S’tsf%ﬁlfn 500 mg + 10 % 497.92mg | 495.48 mg 498.30 mg
. 450 mg to 550 mg 99.58 % 99.09 % 99.66 %
Hydrochloride
Critical quality attributes of Low Hardness:
Table 22
Test Specification Batch No.:I Batch No: |1 Batch No.: 111
One side light yellow to
yellow colored and another
. side white to off white . . .
Description colored, elongated, Complies Complies Complies
biconvex, uncoated tablets
plain on both sides.
Dissolution of NLT 70% (D) of the labeled
e, claim to be dissolved in 45 97.36 % 102.76 % 100.72 %
Dapagliflozin minutes
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Dissolution of NL'_I' 70% (D)_ of the Ia_beled
. claim to be dissolved in 45 98.63 % 104.86 % 100.67 %
Sitagliptin .
minutes
Dissolution of Metformin Hydrochloride:
1%hour 20.0 % —45.0% 35.00 % 34.88 % 33.55%
3"hour 40.0 % — 80.0 % 62.66 % 66.46 % 60.05 %
10" hour Not Less Than 75.0 % 99.37 % 99.06 % 98.22 %
Critical quality attributes of High hardness:
Table 23
Test Specification Batch No.: | Batch No: Il Batch No.: 111
One side light yellow to
yellow colored and another
Description side white to off V.Vh'te Complies Complies Complies
colored, elongated, biconvex,
uncoated tablets plain on
both sides.
Dissolution of NLT 70% (D) of the labeled
S claim to be dissolved in 45 96.83 % 99.63 % 98.31 %
Dapagliflozin .
minutes
Dissolution of NLT 70% (D) of the labeled
e claim to be dissolved in 45 97.87 % 103.10 % 99.94 %
Sitagliptin .
minutes
Dissolution of Metformin Hydrochloride:
1thour 20.0% —45.0% 35.05 % 32.92 % 33.40 %
3"hour 40.0 % —80.0 % 63.42 % 63.68 % 59.53 %
10" hour Not Less Than 75.0 % 99.58 % 98.99 % 97.72 %
Critical quality attributes result for Composite sample of after completion of Batch:
Table 24
Critical process Specification Observation
parameter steps Batch No.: | Batch No: |1 Batch No.: 111
One side light yellow to
yellow colored and another
L side white to off white . ) .
Description colored, elongated, biconvex. Complies Complies Complies
uncoated tablets plain on both
sides.
Weight of 20| 19.5009+2.0%
Tablets (19.110 g 19.890 g) 974.845 mg 19445.0 mg 19489.1 mg
Uniformity of | 975.00 mg = 5.0 % (926.25
weight of 20 | mg—1023.75 mg) 978.1 mg 970.7 mg 968.1 mg
Tablets
Thickness ?é?for?nn;wi—oé.zf?or?nnr;) 6.36 mm 6.22 mm 6.26 mm
Hardness NLT 10.0 kg/cm2 25.19 kp 28.78 kp 25.73 kp
Friability NMT 1.0 % 0.06% 0.08 % 0.0308 %
gzza(aléliflozin p?; 10mg+10% 10.01 mg 9.95 mg 9.74 mg
Tablet 9.0 mg to 11.0 mg 100.07% 99.54 % 97.38 %
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Critical process Specification Observation
parameter steps b Batch No.: | | Batch No: Il | Batch No.: 11
posay Ol 100mgx10% 99.15 mg 99.93 mg 97.59 mg
Tab?etp PET1 90.0 mg to 110.0 mg 99.15% 99.93 % 97.59 %
ey of | 500 mg+ 10 % 500.16 mg 499.17 mg 500.88 mg
. 450 mg to 550 mg 100.83% 99.83 % 100.18 %
Hydrochloride
Dissolution of NLT 70% (D) of the labeled
. claim to be dissolved in 45 100.98% 98.36 % 93.52 %
Dapagliflozin X
minutes
Dissolution of NLT 70% (D) of the labeled
e claim to be dissolved in 45 102.52% 97.20 % 95.43 %
Sitagliptin X
minutes
Dissolution of Metformin Hydrochloride:
1thour 20.0% —45.0% 36.18% 37.08 % 33.40 %
3"hour 40.0 % - 80.0 % 60.34% 61.80 % 58.99 %
10" hour Not Less Than 75.0 % 97.47 % 100.59 % 96.38 %
Microbial Limit Test:
Total aerobic
microbial count 1000 cfu/g 10 cfu/g 20 cfulg 20 cfu/g
Total combined
yeast / molds 100 cfu/g Nil Nil Nil
count
Escherichia coli Should be absent Absent Absent Absent
Salm_o nella Should be absent Absent Absent Absent
enterica
Pseud_omonas Should be absent Absent Absent Absent
aeruginosa
SS?ES!IOCOCCUS Should be absent Absent Absent Absent
Critical quality attributes test results of coating stage:
Table 25
Critical process Observation
parsilg?)iter Specification Batch No.: | Batch No: I Batch No.: 111
Light yellow colored on One side
_— & other side white elongated, . . .
Description biconvex, film coated bi-layered Complies Complies Complies
tablets, plain on both sides.
Weight of 20 20.000 g+ 2%
Tablets (19.600 g — 20.400 g) 20.1285¢ 20.0128 g 20.0139¢g
Uniformity of 1000 mg +5 %
weight of 20 (950 mg to 1050 mg) 1021.2 mg 977.5mg 993.1 mg
Tablets
. 6.40 mm £ 0.20 mm
Thickness (6.20 mm to 6.60 mm) 6.51 mm 6.31 mm 6.42 mm
Content 1.99.10 % 1. 100.65 % 1.94.88 %
uniformity of 85 % -115 % 2. 99.60 % 2.99.74 % 2.93.64 %
Dapagliflozin 3.99.29 % 3.98.29 % 3.94.87 %
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4.99.35% 4.97.78 % 4.96.86 %
5. 99.38 % 5.101.08 % 5.97.00 %
6.99.14 % 6.101.59 % 6.98.41 %
7.99.31 % 7.100.60 % 7.94.53 %
8.99.41 % 8.96.82 % 8.97.75%
9.99.62 % 9. 100.65 % 9.96.23 %
10. 99.47 % 10. 98.03 % 10. 98.28 %
RSD % 0.17% 1.66 % 1.75%
Da?;;?%lg‘;in 10 mg + 10 % 10.09 mg 9.83 mg 9.73 mg
9.0mgto 11.0 mg 100.92% 98.31 % 97.37 %
per Tablet
Sitﬁ;fia’ir?fper 100 mg + 10 % 98.44 mg 98.19 mg 97.13mg
Tablet 90.0 mg to 110.0 mg 98.44% 98.19 % 97.13 %
Assay of
Metformin 500 mg + 10 % 506.22 mg 501.16 mg 501.80 mg
Hydrochloride 450 mg to 550 mg 101.24 % 100.23 % 100.36 %
per Tablet
Dissolution of | NLT 70% (D) of the labeled claim
Dapagliflozin to be dis(so%ved in 45 minutes 97.50 % 98.96 % 97.91 %
Dissolution of | NLT 70% (D) of the labeled claim
Sitagliptin to be dis(so%ved in 45 minutes 101.75% 99.64% 98.44 %
Dissolution of Metformin Hydrochloride:
1%thour 20.0% —45.0% 33.25% 34.73% 33.84 %
3"“hour 40.0 % —80.0 % 66.86 % 61.08 % 59.82 %
10" hour Not Less Than 75.0 % 101.02 % 99.52 % 97.50 %
Related substance:
Single
maximum NMT 0.5 % Not detected 0.01 % 0.011 %
unknown
impurity
Total impurities NMT 2.0 % Not detected 0.01 % 0.017 %
Residual solvent:
'mgﬁl" NMT 5000 ppm NA 1467 PPM 792 ppm
'\D"iitﬁ%'ﬁgg NMT 600 ppm NA 23 PPM 22 ppm
CRITICAL QUALITY ATTRIBUTES OF FINISH PRODUCT (CQA):
Table 26
e Observation
Test Specification Batch No.: I | Batch No: II | Batch No.: III
Light yellow colored on One
side & other side white
Description elongated, biconvex, film coated Complies Complies Complies
bi-layered tablets, plain on both
sides.
The retention time of the
Identification of principal peak in the
Dapagliflozin by Chromatogram of the sample Complies Complies Complies
HPLC preparation corresponds to that
in the chromatogram of the
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standard preparation as obtained
in the Assay of Dapagliflozin.

Identification of

The retention time of the
principal peak in the
Chromatogram of the sample

Sitagliptin by preparation corresponds to that Complies Complies Complies
HPLC in the chromatogram of the
standard preparation as obtained
in the Assay of Sitagliptin.
Identification of h | ion sh
Metformin The sample preparation shows
. maxima at about 233 nm as in . . .
Hydrochloride (By A . Complies Complies Complies
UV-VIS ssay of Metf_ormm
Spectrophotometer) Hydrochloride.
. +50
Average weight 1000'0(1?1903506’ r(T?g)O'OO mg 1006.13 mg 992.9 mg 1001.1 mg
Min. =-1.30 Min. =-1.80
Uniformity of + 504 % % Min. =-2.42 %
weight - Max. =+1.45 | Max.=+1.33 | Max.=+2.42%
% %
Uniformity of Dapagliflozin- | Dapagliflozin- | Dapagliflozin-
content 85.00 to 115.00 % of average 99.37 % 99.52 % 96.25 %
Dapagliflozin content Sitagliptin- Sitagliptin- Sitagliptin-
Sitagliptin 100.48 % 101.57 % 96.63 %
Dissolution of NLT 70 % (D) of the labeled
D e claim to be dissolved in 45 97.50 % 98.96 % 97.91 %
apagliflozin .
minutes.
Dissolution of NLT 70 % (D) of the labeled
Sitaglioti claim to be dissolved in 45 101.75 % 99.64 % 98.44 %
itagliptin .
minutes.
Dissolution of Metformin Hydrochloride:
st
1 hour 20.0%-45.0% 33.25 % 34.73 % 33.84 %
3"hour 40.0 % —80.0 % 66.86 % 61.08 % 59.82 %
10" hour Not Less Than 75.0 % 101.02 % 100.20 % 97.50 %
Related substance:
Single maximum NMT 0.5 % Not Detected 0.006 % 0.006 %
unknown impurity
Total impurities NMT 2.0 % Not Detected 0.006 % 0.010 %
Residual Solvents:
Isopropyl alcohol NMT 5000 ppm 995 ppm 1467 ppm 792 ppm
Methylene chloride NMT 600 ppm 25 ppm 23 ppm 22 ppm
Assay:
Dap%ﬁ?}?lﬁzoi‘; oor 10 mg + 10 % 10.10 mg 10.44 mg 10.14 mg
Tablet 9.0mgto 11.0 mg 101.0 % 104.4 % 101.4 %
Assay of Sitagliptin 100 mg £ 10 % 100.14 mg 101.34 mg 100.34 mg
per Tablet 90.0 mg to 110.0 mg 100.14 % 101.34 % 100.34 %
Assay of
Metformin 500 mg + 10 % 506.22 mg 501.18 mg 499.04 mg
Hydrochloride per 450 mg to 550 mg 101.24 % 100.24 % 99.81 %
Tablet
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Microbial Limit Test:
Total aerobic
microbial count 1000 cfu/g 10 cfu/g 10 cfu/g 10 cfu/g
Total combined 100 cfulg Nil Nil Nil
yeast / molds count
Escherichia coli Should be absent / g Absent Absent Absent
Salmonella enterica Should be absent / g Absent Absent Absent
Pseudqmonas Should be absent / g Absent Absent Absent
aeruginosa
Stapghllrgﬁgccus Should be absent / g Absent Absent Absent

STATISTICAL EVOLUTION:
Table 27

Observation

Assay at Blend stage Assay at Finish stage
Stage

Dapa. Sita. Met. Dapa. Sita. Met.
First batch | 99.49 % 97.14% | 96.97 % 101.0% 100.14 % | 101.24 %
Second batch 11 98.43 % 98.24% | 99.11% 104.4% 101.34 % | 100.24 %
Third Batch i 96.58% | 96.97% | 104.61% | 101.4% 100.34 % | 99.81 %
Mean (M) 98.17 % 97.45% | 100.23% | 102.27 % | 100.61 % | 100.76%
Lower specification Limit (LSL) | 90 % 90 % 90 % 90 % 90 % 90 %
Upper specification Limit (USL) | 110 % 110 % 110 % 110 % 110 % 110 %
Standard Deviation (SD) ¢ 1.47 0.69 3.94 1.86 0.64 0.83
(RFf'Saé')"e standard - deviation |y 500 | 07106 | 393% | 182% | 0.64% | 082%
Cp=(USL-LSL)/6¢ 2.27 4.83 0.85 1.79 5.21 4.02
CpL=(Mean-LSL)/3 ¢ 1.85 3.60 0.87 2.20 5.53 4.32
CpU = (USL- Mean) /3 ¢ 2.69 6.06 0.83 1.39 4.90 3.71
Cpk = minimum (CpL, CpU)
Limit: NLT 1.33 1.85 3.60 0.83 1.39 4.90 3.71
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CONCLUSION

e After reviewing the all critical process
parameters and critical quality attributes
concluded that following point.
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material carried out as
procedure.

All raw material
procured from approved vendor.

Dapagliflozin & Sitagliptin Part:

per

approved

and packing material

All material sifting through 40 # & colour 100
# and sieve integrity check before & after use.
Dry mixing with API at impeller speed 75
RPM and chopper speed off for 10 minutes at

75 RPM carried out in RMG.
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Binder addition Time 5 minutes at Impeller
speed 75 RPM and Chopper speed OFF.

Wet granulation after binder addition for 8
minutes at impeller speed 140 RPM and
chopper speed 1440 RPM.

Additional quantity of Isopropyl alcohol 16
kg.

Ampere load of Impeller 25 - 30 Ampere and
Ampere load of chopper 6 — 10 ampere.

Un Load the wet granule with Milling the wet
granules 10.0 mm sieve size at Impeller speed
15 RPM, Chopper off and Co mill speed 700
— 800 RPM.

Semi Drying activity carried out in Flued Bed
Processor for 10 minutes at inlet temperature
50 - 60 °C, outlet Temperature 20 - 30 °C and
Bed Temperature 25 - 35 °C.

Drying activity carried out in FBP at inlet
temperature 50 - 60 °C, outlet Temperature 20
- 30 °C and Bed Temperature 30 - 50 °C for
NMT 6 Minutes successfully to achieved
desired LOD 2.0 - 3.0 % wi/w.

Final sizing with multi mill using 1.5 mm
screen integrity after sifted with Vibro sifter
using sieve size 24 # and check the integrity
before and after use.

Sifting the all Lubricant through 40#.
Blending (Pre-Lubrication) activity carried
out in blender for 12 minutes at 12 RPM.
Lubrication done for 3 minutes at 12 RPM,
after that sampling done at 10 locations for
blend Uniformity and one is composite
sample for assay and micro. All test results
observed well within specification limit.
Metformin Hydrochloride Part:

All material sifting through 30 #, 40 # and
sieve integrity check before & after use.

Dry mixing with API at impeller speed 75
RPM and chopper speed off for 10 minutes at
carried out in RMG.
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Binder addition Time 5 minutes at Impeller
speed 75 RPM and Chopper speed OFF.

Wet granulation after binder addition for 10 -
15 minutes at impeller speed 140 RPM and
chopper speed 1440 RPM.

Ampere load of Impeller 25 - 30 Ampere and
Ampere load of chopper 6 — 10 ampere.

Un Load the wet granule with Milling the wet
granules 10.0 mm sieve size at Impeller speed
15 RPM, Chopper off and Co mill speed 700
— 800 RPM.

Semi Drying activity carried out in Flued Bed
Processor for 10 minutes at inlet temperature
50 - 60 °C, outlet Temperature 20 - 30 °C and
Bed Temperature 25 - 35 °C.

Drying activity carried out in FBP at inlet
temperature 50 - 60 °C, outlet Temperature 20
- 30 °C and Bed Temperature 25 - 35 °C for
NMT 15 Minutes successfully to achieved
desired LOD 3.0 — 4.0 % w/w.

Final sizing with multi mill using 1.5 mm
screen integrity after sifted with Vibro sifter
using sieve size 18 # and check the integrity
before and after use.

Sifting the all Lubricant through 40#.
Blending (Pre-Lubrication) activity carried
out in blender for 15 minutes at 12 RPM.
Lubrication done for 5 minutes at 12 RPM,
after that sampling done at 10 locations for
blend Uniformity and one is composite
sample for assay and micro. All test results
observed well within specification limit.
Compression activity carried out after getting
the satisfactory composite test results of
blend. After that start the compression &
performed challenge test, speed challenge
test, Hardness challenge test, Hopper
challenge test and stage variation challenge
test successfully.

All Physical Parameter observed well with in
acceptance criteria, no any discrepancy
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observed at the time process performance
qualification.

e Compression machine speed 12 — 16 RPM.

e All challenge test results of assay comply with
90 % — 110 % at compression stage.

e Coating activity performed in coating pan
successfully, coating pan 0.5 — 6 RPM, Spray
rate 80 — 550 mL/minute/gun, Peristaltic
pump RPM 10 — 20, atomization pressure 2.0
— 4.0 kg/cm2, Inlet Temperature 50 — 60 °C,
outlet Temperature 30 - 40 °C, Bed
Temperature 30 — 45 °C, Distance of spray
gun 9 inch and weight gain NMT 3.0 %.

e Critical quality test results (Assay) observed
with Limit 90 % — 110 %.

e Primary packing activity done at Alu - Alu
Blister and challenge to be performed at slow
speed, medium speed and High speed on 190
+ 10 °C High Temperature. Leak test pass at
all speed challenge.

e Sealing Temperature complies with 190 + 10
°C.

e Blister Machine speed 15 — 40 cut per minutes
at 190 £ 10 °C.

e Secondary packing done as per approved
BPR.

e Finish product test results comply with
specification and assay complies with 90 % —
110 %.

Process validation activity has been complete

successfully. No incidence, no deviation, no
change control raised during validation activity.
All critical process parameter and critical quality
attributes test results observed satisfactory. On the
basis of conclusion and recommendation the
product Dapagliflozin 10 mg, Sitagliptin 100 mg
and Metformin Hydrochloride 500 mg Tablets is
validated successfully in facility. Process
validation activity of three initial process
validation batches (I, I, 1) of the same size,
method, equipment & validation criteria were
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taken and activity has been complete successfully.

All critical process parameter and critical quality

attributes test results observed satisfactory. On the

basis of analytical data the product Dapagliflozin,

Sitagliptin and Metformin Hydrochloride Tablets

is validated successfully.
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