|
GENERIC HEALTHCARE PRIVATE LIMITED L}

ANNEX-I Page 1 of 29

TITLE

Analytical Method Validation Protocol Layout

PROTOCOL

Title

Analytical Method Validation Protocol For test of Related substances of
Chlorphenamine Maleate, Phenylephrine Hydrochloride, Caffeine and

Paracetamol in Chlorphenamine Maleate, Phenylephrine Hydrochloride, Caffeine
and Paracetamol Tablets

Protocol No.

ST/AMVRP/23/005

N\

ANALYTICAL METHOD VALIDATION
THE TEST OF RELATED SUBSTANCES OF

PHENYLEPHRINE HYDROCHLORIDE,

PHENYLEPHRINE HYDROCHLORIDE,
CAFFEINE AND PARACETAMOL TABLETS

PROTOCOL
FOR

CHLORPHENAMINE MALEATE,

CAFFEINE AND PARACETAMOL
IN
CHLORPHENAMINE MALEATE,

(LITACOLD FLU)

Site Address: GENERIC HEALTHCARE PRIVATE LIMITED
Plot No.A-67 to 72, PIPDIC Electronic Park,
Thirubuvanai, Puducherry-605 107

Format No: ST/IQC/077




GENERIC HEALTHCARE PRIVATE LIMITED |

ANNEX-I

Page 2 of 29

TITLE Analytical Method Validation Protocol Layout
PROTOCOL
Title Analytical Method Validation Protocol For test of Related substances of
Chlorphenamine Maleate, Phenylephrine Hydrochloride, Caffeine and
Paracetamol in Chlorphenamine Maleate, Phenylephrine Hydrochloride, Caffeine
and Paracetamol Tablets
Protocol No. | ST/AMVRP/23/005
1.0 INDEX
SR.NO. |CONTENTS PAGE NO.
1.0 INDEX 2_3
2.0 PROTOCOL APPROVAL SHEET 4
3.0 OBJECTIVE 5
4.0 GENERAL INFORMATION METHODOLOGY, METHOD REFERENCE, 5
REASON FOR VALIDATION
5.0 DETAILS OF STANDARD, SAMPLES AND PLACEBO TO BE 6
USED
6.0 DETAILS OF INSTRUMENTS/EQUIPMENTS,COLUMN, SOLVENTS 7.8
AND CHEMICALS TO BE USED
7.0 DESCRIPTION OF ANALYTICAL METHOD 8—11
8.0 PARAMETERS TO BE VALIDATED 12
9.0 DETAILS OF VALIDATION PARAMETERS 13
9.1 |SYSTEM SUITABILITY 13
9.2 |SPECIFICITY (SELECTIVITY) 13
9.2.1 | Interference from blank and placebo 13-14
9.3 |INTERFERENCE FROM DEGRADANTS (forced
. 15-16
degradation)
9.3.1 | Acid degradation 15
9.3.2 | Alkali degradation 15
9.3.3 | Oxidative degradation 15-16
94 DETERMINATION OF LIMIT OF DETECTION AND LIMIT 16 — 18

OF QUANTITATION

Format No: ST/QC/077




GENERIC HEALTHCARE PRIVATE LIMITED

ANNEX-I Page 3 of 29
TITLE Analytical Method Validation Protocol Layout
PROTOCOL
Title Analytical Method Validation Protocol For test of Related substances of
Chlorphenamine Maleate, Phenylephrine Hydrochloride, Caffeine and
Paracetamol in Chlorphenamine Maleate, Phenylephrine Hydrochloride, Caffeine
and Paracetamol Tablets
Protocol No. | ST/AMVRP/23/005
1.0 INDEX
- SRINO. [CONTENTS | PAGE NO.
9.5 |PRECISION 18
9.5.1| System Precision 18
9.5.2 | Method Precision 19-20
9.5.3 | Intermediate Precision (Ruggedness) 20-21
9.6 |LOQ PRECISION STUDY AND OBSERVATION AT LOD 22
9.7 |LINEARITY AND RANGE 23 - 24
9.8 |STABILITY OF ANALYTICAL SOLUTION 25
9.9 |FILTER PAPER STUDY 26
9.10 |ROBUSTNESS 27-28
10.0 ABBREVIATION 28
11.0 REVISION HISTORY 29

Format No: ST/QC/077




h Y
ﬁ GENERIC HEALTHCARE PRIVATE LIMITED
ANNEX-I Page 4 of 29
TITLE Analytical Method Validation Protocol Layout
PROTOCOL
Title Analytical Method Validation Protocol For test of Related substances of

Chlorphenamine Maleate, Phenylephrine Hydrochloride, Caffeine and
Paracetamol in Chlorphenamine Maleate, Phenylephrine Hydrochloride, Caffeine
and Paracetamol Tablets

Protocol No. | ST/AMVRP/23/005

2.0 PROTOCOL APPROVAL SHEET

PREPARED BY

Name : ]{'_6 f}EW\/QI\]ﬁM
Designation : DU bvz,{d ngﬂg — [Q 7
Signature
3 =
Date : JA//D/ZDZﬁ
REVIEWED BY
Name : M- VITAYAKUMAR
Designation : GiM-QC
Signature - %‘»ﬁ/
Date : | okliol2023
APPROVED BY
Name : d N ARAN
Designation 3 ACH -Q A
Signature - &{'\/
Date : Ob| 10| 2099
Effective Date | :| 09 lio\o022

Format No: ST/QC/077




GENERIC HEALTHCARE PRIVATE LIMITED

ANNEX-I Page 5 of 29
TITLE Analytical Method Validation Protocol Layout
PROTOCOL
Title Analytical Method Validation Protocol For test of Related substances of

Chlorphenamine Maleate, Phenylephrine Hydrochloride, Caffeine and
Paracetamol in Chlorphenamine Maleate, Phenylephrine Hydrochloride, Caffeine
and Paracetamol Tablets

Protocol No. | ST/AMVRP/23/005

3.0 OBJECTIVE

To validate the method for test of Related substances of Chlorphenamine Maleate, Phenylephrine
Hydrochloride, Caffeine and Paracetamol in Chlorphenamine Maleate, Phenylephrine
Hydrochloride, Caffeine and Paracetamol tablets by HPLC.

4.0 GENERAL INFORMATION

REFERENCE . In-House

TYPE OF VALIDATION . Validation of non-pharmacopeial method

Related substances of Chlorphenamine Maleate,
Phenylephrine  Hydrochloride,  Caffeine  and

TEST TO BE VALIDATED . Paracetamol in Chlorphenamine Maleate,
Phenylephrine  Hydrochloride,  Caffeine  and
Paracetamol tablets

COMPOSITION . Each uncoated tablet contains:
Content Strength
Chlorphenamine Maleate BP 2mg
Phenylephrine Hydrochloride BP 5mg
Caffeine (Anhydrous) BP 30mg
Paracetamol BP 500mg
BATCH NO L G17230824
SPECIFICATION LIMIT - (i) Single maximum unknown impurity: NMT 0.20%
(i) Total impurities:0.50%
VALIDATION STUDY . QC-Laboratory, Safetab Life science, Puducherry
VALIDATION TEAM . 1. S.Elavarasan
2. S. Bhavyasri
3. C.Albin jose
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5.0 DETAILS OF STANDARD, SAMPLES AND PLACEBO TO BE USED

Mention the name and Batch No., Potency of the reference/working std., test samples /
placebo to be used during validation.

Sample

To be mentioned in report

COA Attached

Plain Placebo

To be mentioned in report

Not appl-icable

Working standard

Chlorphenamine Maleate BP

To be mentioned in report

To be mentioned in report

Phenylephrine HCL BP

To be mentioned in report

To be mentioned in report

Caffeine BP

To be mentioned in report

To be mentioned in report

Paracetamol BP

To be mentioned in report

To be mentioned in report

API
Chlorphenamine Maleate BP

To be mentioned in report

To be mentioned in report

Phenylephrine HCL BP

To be mentioned in report

To be mentioned in report

Caffeine BP

To be mentioned in report

To be mentioned in report

Paracetamol BP

To be mentioned in report

To be mentioned in report
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6.0 DETAILS OF INSTRUMENTS/EQUIPMENTS, COLUMN, SOLVENTS AND CHEMICALS TO
BE USED:

INSTRUMENTS/EQUIPMENTS :

High performance liquid chromatograph with PDA detector
Make : Shimadzu, Model : LC-2050C 3D Prominence i
High performance liquid chromatograph with UV detector
Make : Shimadzu, Model : LC-2050C Prominence i

Analytical Balance:

Make : Sartorius, Model : Quintix-125D-10IN
pH:

Make: Eutech instruments, Model No: PC 700

Column:
Kromasil C8, 250 mm X 4.6 mm, 5um (or) equivalent

Solvents and chemicals with grade:
Chlorphenamine Maleate (Working standard)
Phenylephrine Hydrochloride (Working standard)
Caffeine Anhydrous (Working standard)

Paracetamol (Working standard)
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Methanol (HPLC grade)

Potassium Di-hydrogen orthophosphate
Orthophosphoric acid

Acetonitrile (HPLC grade)

Hydrochloric Acid (AR grade)
Sodium Hydroxide (AR grade)
Hydrogen Peroxide 30% (AR grade)
Plain placebo
7.0 DESCRIPTION OF ANALYTICAL METHOD

Chromatographic Conditions:

Column . Kromasil C8, 250 mm X 4.6 mm, 5uym (or) equivalent

Wave length . 220 nm

Column Temperature . 30°C

Flow Rate : 1.0 mL/min

Injection Volume : 20 pl

Run time .15 minutes for Standard solution 40 minutes for Blank, System

suitability solution, placebo solution and Sample solution

Retention time - About 3.5 minutes for Chlorphenamine maleate,
about 4.1 minutes for Phenylephrine Hydrochloride,
about 8.4 minutes for Paracetamol and
about 20.5 minutes for Caffeine
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Preparation of Buffer:

Weigh accurately about 6.8g of potassium Di-hydrogen orthophosphate in 1000 mL of Purified
water, sonicate to dissolve. Adjust pH 3.0+0.05 with Orthophosphoric acid. Filter through 0.45u
membrane filter.

Preparation of Mobile phase:

Prepare a degassed mixture of buffer and methanol in the ratio 85:15 v/v.
Preparation of Diluent:

Prepare a degassed mixture of water and methanol in the ratio 80:20 v/v.

Preparation of Placebo solution:

Weigh accurately and transfer about 55 mg of Plain Placebo into 100mL volumetric flask. Add 50
mL of diluent and sonicate for 10 minutes with intermittent shaking, cool and make up to volume
with diluent and mix. Further dilute 5 mL of above solution into 50 mL with diluent. Filter through
0.45u PVDF filter.

Preparation of Standard solution:

Weigh accurately and transfer about 60 mg of Paracetamol working standard into a 100 mL
volumetric flask. Add 50 mL of diluent and sonicate to dissolve. Make up to volume with diluent
and mix. Dilute 1 mL of this solution to 100 mL with diluent and mix. Further dilute to 5 mL of
above solution into 50 mL with diluent and mix. (Concentration: 0.0006 mg/ml)

Preparation of system suitability stock solution:

Weigh accurately and transfer about 180 mg of Caffeine working standard, 12 mg of
Chlorphenamine maleate working standard and 30 mg of Phenylephrine hydrochloride working
standard into a 100 mL volumetric flask. Add 50 mL of diluent and sonicate to dissolve. Make up to
volume with diluent and mix. (Concentration: Caffeine:1.8mg/ml, Chlorphenamine
maleate:0.12mg/ml, Phenylephrine Hcl:0.3mg/ml)
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Preparation of system suitability solution:

Weigh accurately and transfer about 30 mg of Paracetamol working standard into a 100 mL
volumetric flask. Add 1 mL of system suitability standard stock solution and 50 mL of diluent and
sonicate to dissolve. Make up to volume with diluent and mix. (Concentration:
Paracetamol:0.3mg/ml, Caffeine:0.018mg/ml, Chlorphenamine maleate:0.0012mg/ml)

Test preparation:

Weigh 20 tablets and calculate the average weight and make powder by using mortar and pestle.
Weigh and transfer sample powder equivalent to 300 mg of Paracetamol, into a 100 mL volumetric
flask. Add about 50 mL of diluent and sonicate for 10 minutes with intermittent shaking dilute up to
the volume with diluent and mix. Further dilute 10 mL of above solution into 100 mL with diluent.
Filter through 0.45u PVDF filter.

Inject 20uL of the above solution (blank, system suitability solution, standard, placebo and sample)
as per following sequence and measure the area due to any unknown impurity peak.

Injection sequence:

1 | Diluent (blank) 1
2 System suitability solution 1
3 Standard solution 5
4 Placebo Preparation 1
5 Test preparation 1
6 Bracketing standard 1
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Paracetamol in Chlorphenamine Maleate, Phenylephrine Hydrochloride, Caffeine

Calculation:

Single maximum unknown impurity:

ATl WS 1 5 100 100 P 100
= X X X X X x AW x X
AST 100 100 50 WT 10 100 500
Where,
AT _ Area of peak due to Single maximum unknown impurity in test
preparation.
AST = Average area of peak due to Paracetamol in standard preparation.
WS = Weight of Paracetamol working standard in mg.
WT = Weight of sample taken in mg.
AW = Average weight of tablet in mg.
P = Potency of Paracetamol working standard in % on as such basis.

Total impurities:

ATT WS 1 5 100 100 P 100
= X X X X X x AW x X
AST 100 100 50 WT 10 100 500
Where,
ATT = Area of peak due to Total impurities in test preparation.
AST = Average area of peak due to Paracetamol in standard preparation.
WS = Weight of Paracetamol working standard in mg.
WT = Weight of sample taken in mg.
AW = Average weight of tablet in mg.
P = Potency of Paracetamol working standard in % on as such basis.
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8.0 PARAMETERS TO BE VALIDATED:

Following parameters shall be selected for validation.

Sr. No.

VALIDATION PARAMETER

1

System suitability

2

Specificity (Selectivity)
i) Interference from blank and Placebo

Degradation

i) Acid degradation
ii) Alkali Degradation
iii) Oxidative Degradation

Determination of Limit of Detection and Limit of Quantitation

Precision
i ) System precision
ii) Method precision

iii) Intermediate Precision

LOQ Precision Study and Observation at LOD

Linearity and Range

Stability of analytical solution

0w | 0 | N | o

Filter paper study

10

Robustness

Note: More than one parameter may be performed at once with relevant sequence having
common system suitability with bracketing preparation.
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9.0 DETAILS OF VALIDATION PARAMETERS:
9.1 SYSTEM SUITABILITY:
Study design:

Sequence shall be in following provisional manner.

1 Blank (Diluent) 1

2 Standard preparation 5

Acceptance criteria:
i) % RSD area of Paracetamol peak in five replicate standard injections should not more than 5.0.

i) Theoretical plates for Paracetamol peak in five replicate standard injection should not less than
2000.

iii) Tailing factor for Paracetamol peak in six standard injection should not more than 2.0.

9.2 SPECIFICITY (SELECTIVITY)
9.2.1 Interference from blank and Placebo
Study design:

Sequence shall be in following provisional manner.
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Blank (Diluent) 1
2 System suitability solution 1
3 Standard Preparation B
4 Plain placebo 1
5 Phenylephrine HCL- Std 1
6 Chlorphenamine Maleate-Std 1
7 Paracetamol-Std 1
8 Caffeine- Std 1
9 Plain placebo + Phenylephrine HCL + Paracetamol + Caffeine + ’

Chlorphenamine std
10 | Test preparation 1

Note: Chromatograph the above samples into HPLC system equipped with diode array detector
and evaluate the peak purity for the analytes in standard preparation, Placebo preparation and

sample preparation and Impurity.

Acceptance criteria:

1) No significant interference from blank, placebo peak with analyte.

2) Peak purity should not be less than 0.950 according to Lab solution software.
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9.3 INTERFERENCE FROM DEGRADANTS (FORCED DEGRADATION)
Study design:

To evaluate the interference from degradants, carry out a forced degradation study by stressing
the test preparation under the following maximum stress conditions.

Exposure to 5N HCL and heat on water bath 80°C
for 60 minutes.

Acid degradation

Exposure to 5N NaOH and heat on water bath
80°C for 60 minutes.

Exposure to 30% H202 and heat on water bath
80°C for 60 minutes.

Alkali degradation

Oxidative degradation

Sequence shall be in following provisional manner.

For chemical forced degradation:

Blank (Diluent)

Standard preparation

Plain Placebo preparation

Sample preparation (As such)

Blank (Diluent)

Sample preparation (Acid degradation)
Blank (Diluent)

Sample preparation (Alkali degradation)
Blank (Diluent)

Sample preparation (Oxidative degradation)

Ol N|oOoh~h | OIN|-—=

A | A A QA AR =S -0 -

X
o
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Chromatograph the samples of chemical forced degradation into HPLC system equipped with
diode array detector and evaluate the peak purity for the analytes in stressed samples and the
degradation profiles under each stressed condition.

Acceptance Criteria:
1) There should not be any interference due to degradants with analyte in stressed samples.

2) The desired degradation should be 10-30% in acid, alkali and Oxidation degradation, (if
possible).

3) If about 10% to 30% degradation is not achieved by applying above stressed condition, same
shall be documented and reported.

4) Peak purity of analyte and each impurity peak (above LOQ to 0.1% level of test concentration
whichever is higher) should be pass. (Peak purity should not be less than 0.950 according to Lab
solution.

9.4 DETERMINATION OF LIMIT OF DETECTION AND LIMIT OF QUANTITATION:
Study design:
To determine the limit of detection and limit of quantitation, analyze an appropriate number of

diluted solutions of actives. Prepare the linearity solutions from lowest possible concentration to
that of specification limit level concentration.
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1 Blank (Diluent) 1
2 Level-1 (10%) 2
3 Blank (Diluent) 1
4 Level-2 (50%) 2
5 Blank (Diluent) 1
6 Level-3 (75%) 2
7 Blank (Diluent) 1
8 Level-4 (100%) | 2
9 Blank (Diluent) 1
10 Level-5 (125%) 2
11 Blank (Diluent) 1
12 Level-6 (150%) 2

Plot a graph of concentration (at X-axis) versus peak area of analytes (at Y-axis). Measure the
residual standard deviation of response and slope through regression technique. From the linearity
data, calculate the limit of detection and quantitation, using the following formula.

3.30 100
Limit of detection = -------=----- and  Limit of quantitation = ----------
S S
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Where,

o = Residual standard deviation of response
S = Slope of calibration curve.

Note:
» Based on above results if LOD and LOQ are found below 0.02% and 0.04% respectively,
report the LOD value as 0.02% and LOQ value as 0.04% (and consider them for further
experiments i.e. LOQ precision, Observation at LOD, and linearity)

» Based on above results if LOD and LOQ are found more than 0.02% and 0.04%
respectively, report the LOD and LOQ value.

9.5 PRECISION:
9.5.1 System precision:
Study design:

Sequence shall be in following provisional manner.

1 Blank (Diluent) 1

2 Standard preparation 5

Acceptance criteria:

i) % RSD of area of Paracetamol peak in Five replicate standard injections should not be more
than 5.0%.
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9.5.2 Method Precision:

Purpose:

To establish the repeatability of test results obtained by the analytical method.

Study design:

To demonstrate the method precision, analyze six sample preparations as per the methodology

representing a single batch and determine the assay for the same. Evaluate the method precision
by computing the percentage and relative standard deviation of the assay results.

1 Blank (Diluent) 1
2 Standard preparation 5
3 Plain placebo preparation 1
4 Sample preparation-1 1
5 Sample preparation-2 1
6 Sample preparation-3 1
7 Sample preparation-4 1
8 Sample preparation-5 1
9 Sample preparation-6 1
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Acceptance criteria:

1) % RSD for impurities from LOQ to 0.1% in six preparations should be not more than 20.

2) % RSD for impurities above 0.1% in six preparations should be not more than 15.

3) % RSD for total impurities in six preparations should be not more than 10.

9.5.3 Intermediate Precision (Ruggedness):

Purpose:

To demonstrate the reproducibility of test results obtained by the analytical method for the
variability of instrument, column (different lot no) analyst and day.

Analyze six sample preparations as per the methodology representing a single batch and
determine the assay for the same. Evaluate the intermediate precision by computing the
percentage and relative standard deviation of the assay results.
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1 Blank (Diluent) | 1
2 Standard preparation 5
o Plain placebo 1
4 Sample preparation-1 1
5 Sample preparation-2 1
6 Sample preparation-3 1
Fd Sample preparation-4 1
8 Sample preparation-5 1
9 Sample preparation-6 1
10 Bracketing standard 1

Acceptance criteria:

1) % RSD for impurities between LOQ to 0.1% in six preparations should not be more than 20.
2) % RSD for impurity above 0.1% in six preparations should not be more than 15.

3) % RSD for total impurities in six preparations should not be more than 10.

4) Cumulative % RSD of total impurities of method precision and intermediate precision should not
be more than 10.
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9.6 LOQ PRECISION STUDY AND OBSERVATION AT LOD:
Study Design:

Demonstrate the verification of LOD and Precision of LOQ study by establishing LOD and LOQ
level concentration. Verify LOD level and evaluate the precision at LOQ concentration by
computing % RSD of area observed in LOQ Preparation.

Note:

Based on LOD & LOQ determination results if LOD and LOQ are found below 0.02% and 0.04%
respectively, consider the LOD value as 0.02% and LOQ value as 0.04%. If LOD and LOQ are
found more than 0.02% and 0.04% respectively, then report the document.

Sequence shall be in following provisional manner.

Blank (Diluent)
2 Standard Preparation 2
3 LOD Verification standard 5
4 LOQ Precision standard 5
< Bracketing standard 1

Acceptance criteria:

1) To conclude the LOD verification, the peak at LOD level should be visually detected in all five
replicates.

i) To conclude the LOQ precision, % RSD for peak area of LOQ level should be not more than 10.
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9.7 LINEARITY AND RANGE:
Study design:

Demonstrate the linearity and range of analytical method over the range of 10% to 150% of
specification level concentration. Prepare linearity solutions by spiking known active to placebo.

Linearity stock solution, linearity level, expected concentration, linearity stock dilution and
calculated concentration are tabulated below.

30.91 5 1 1 1 7.73ppm
~ solution | 200 100 1 1 1 (con. ppm)
Lin level E’(‘Sp‘;‘q’;‘c L{;‘OISI%";;‘ Dil to (ml) C"?chfr?)”c
10% 0.060 2 250 0.062
50% 0.30 2 50 0.31
75% 0.45 3 50 0.46
100% 0.60 4 50 0.62
125% 0.75 5 50 0.77
150% 0.90 6 50 0.93

Plot a graph of concentration (at X-axis) versus average peak area of analyte (at Y-axis). Evaluate
the squared correlation coefficient (r?), correlation coefficient |, residual sum of square, slope and
Y-Intercept.

Note:

Preparation of linearity solutions of active shall be done on specification limit.
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Sequence shall be in following provisional

1 Blank (ient)

2 Level-1 (10%) 2
3 Blank (Diluent) 1
4 Level-2 (50%) 2
5 Blank (Diluent) 1
6 Level-3 (75%) 2
7 Blank (Diluent) 1
8 Level-4 (100%) 2
9 Blank (Diluent) 1
10 Level-5 (125%) 2
11 Blank (Diluent) 1
12 Level-6 (150%) 2

Acceptance criteria:

1) To conclude the linearity, the squared correlation coefficient (r?) should not be less than 0.995.

2) To conclude the range, %RSD for of area at 10%, 50%, 75%, 100% and 150% levels should be
not more than 2.0.
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9.8 STABILITY OF ANALYTICAL SOLUTION:

Study design:

Prepare sample and standard solution as per the methodology and store at room temperature.
Chromatograph these solution at regular intervals for 48 hours by using same solvent. Calculate
the % difference of analyte peak area for sample preparations with that of initial. The study may be
stopped if 2 consecutive failure of standard solution and sample solution.

Sequence shall be in following provisional

Blank (Diluent) 1
2 Standard preparation (Initial) 5
3 Placebo Preparation 1
4 Sample preparation (Initial) 1
o Standard preparation (Interval) 1
6 Sample preparation (Interval) 1

Acceptance criteria:

The sample and standard preparation shall be considered stable for the final period till which the
area difference between initial and next periodic interval should not be more than +10%.
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9.9 FILTER PAPER STUDY:
Study design:

The filter paper study of the analytical method shall perform by filtering test solution through
specified filter against that of unfiltered (centrifuge).

Sequence shall be in following provisional manner.

1 Blank (Diluent) 1
2 Standard preparation 5
2 Plain placebo preparation 1
3 Sample preparation —Unfiltered (Centrifuge) 1
4 Sample preparation —Filter Set 1 (0.45u PVDF Filter) 1
9 Sample preparation —Filter Set 2 (0.45u PVDF Filter) 1
6 Sample preparation —Filter Set 3 (0.45u PVDF Filter) 1
7 Sample preparation —Filter Set 1 (0.45u Nylon Filter) 1
8 Sample preparation —Filter Set 2 (0.45u Nylon Filter) 1
9 Sample preparation —Filter Set 3(0.45u Nylon Filter) 1

Acceptance criteria:
i) For impurities between 0.05-0.1%: % difference should + 20 against that unfiltered.

i) For Total impurities >0.1%: % difference should +15 against that unfiltered.
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9.10 ROBUSTNESS:

Study design:

The robustness of the analytical method can be established by demonstrating its reliability against
deliberate changes in chromatographic conditions.

Sequence shall be in following provisional manner.

As such

1 Blank (Diluent) 1

2 Standard preparation 9
3 Sample Preparation 1

According to each variable

1 Blank (Diluent) 1
2 Standard preparation 5
3 Sample Preparation 1

Following variable shall be done according to deliberate changes in chromatographic parameters.

a) Flow rate change by +10% (i.e 0.90ml/min and 1.1ml/min)
b) Wavelength change by + 3nm (i.e

217nm to 223nm)

c) Column oven Temperature change by + 5.0 (i.e. 25°C and 35°C)

.~
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Acceptance criteria:

i) % RSD for impurities between LOQ-0.1% should be not more than 20%.

i) % RSD for impurities above 0.1% should be not more than 15%.

10.0 ABBREVATION:

mg
No
COA
ml

0/0

ID
LOD
LOQ
API
HPLC
B.NO
WS.NO
mm
pm
min
°C

nm
RSD

i.e.

Milligram

Number

Certificate of analysis

Milliliter

Percentage

Identification

Limit of detection

Limit of quantitation

Active pharmaceutical ingredient
High performance liquid chromatography
Batch number

Working standard number
Millimeter

Micrometer

Minutes

Degree centigrade

Nanometer

Relative standard deviation

That is
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11.0 REVISION HISTORY:

ST/AMVRP/23/005 pa\ip\oo 2.3 New Protocol prepared.
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3.0 OBJECTIVE

To validate the method for test of assay of Chlorphenamine Maleate, Phenylephrine
Hydrochloride, Caffeine and Paracetamol in Chlorphenamine Maleate, Phenylephrine
Hydrochloride, Caffeine and Paracetamol tablets by HPLC.

4.0 GENERAL INFORMATION

REFERENCE : In-House
TYPE OF VALIDATION . Validation of non-pharmacopeial method
TEST TO BE VALIDATED . Assay of Chlorphenamine Maleate, Phenylephrine
Hydrochloride, Caffeine and Paracetamol in
Chlorphenamine Maleate, Phenylephrine
Hydrochloride, Caffeine and Paracetamol tablets
COMPOSITION . Each uncoated tablet contains:
Content Strength
Chlorphenamine Maleate BP 2mg
Phenylephrine Hydrochloride BP 5mg
Caffeine (Anhydrous) BP 30mg
Paracetamol BP 500mg
BATCHNO T G17230824
SPECIFICATION LIMIT ©90.0% to 110.0% of the labeled claim
VALIDATION STUDY : Sfétzcart])grrrayt%rgé?énenc Healthcare Private Limited,
VALIDATION TEAM . 1. M.Bavyasri
2. S.Suganthi
3. C.Albin jose

Format No: ST/QC/077




GENERIC HEALTHCARE PRIVATE LIMITED

ANNEX-II Page 6 of 60

TITLE Analytical Method Validation Report Layout

REPORT

Title Analytical Method Validation Report For test of Assay of Chlorphenamine Maleate,

Phenylephrine Hydrochloride, Caffeine and Paracetamol in Chlorphenamine
Maleate, Phenylephrine Hydrochloride, Caffeine and Paracetamol Tablets.

Report No. ST/AMVAR/23/005

5.0 DETAILS OF STANDARD,SAMPLES AND PLACEBO TO BE USED.

Mention the name and Batch No., Potency of the reference/working std., Impurities
standard, test samples/placebo to be used during validation.

Sample G17230824 Not Applicable
Plain Placebo Not Applicable Not Applicable
Working standard | 99 7%
W.S.No: ST/WS/22/039 (As such basi
Chlorphenamine Maleate BP uch basis)
. _ 99.8%
Phenylephrine HCL BP W.S.No: 2-WS15IC (As such basis)
, _ 99.7%
Caffeine BP W.S.No: STAWS/22/038 (As such basis)
. 99.9%
Paracetamol BP W.S.No: STAWWS/23/012 (As such basis)
o ~ AR .No:MSP/2223/QCG/QCR/00994 100.29%
Chlorphenamine Maleate BP AN (As such basis)
Phenylephrine HCL BP AR.No:MSP/2223/QCG/QCR/01040 S
T (As such basis)
. ) 99.77%
Caffeine BP AR.No:MSP/2223/QCG/QCR/00973 (As such basis)
_ 99.94%
Paracetamol BP AR.No:MSP/2223/QCG/QCR/01049

(As such basis)
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6.0 DETAILS OF INSTRUMENTS/EQUIPMENTS, COLUMN, SOLVENTS AND CHEMICALS TO
BE USED :

INSTRUMENTS/EQUIPMENTS :

High performance liquid chromatograph with PDA detector
Make : Shimadzu, Model : LC-2050C 3D Prominence i
High performance liquid chromatograph with UV detector

Make : Shimadzu, Model : LC-2050C Prominence i

Analytical Balance:
Make : Sartorius, Model : Quintix-125D-10IN
pH:

Make: Eutech instruments, Model No: PC 700

COLUMN :

Inertsil ODS-3V, 250 mm X 4.6 mm, 5pm

SOLVENTS AND CHEMICALS WITH GRADE :
Chlorphenamine Maleate (Working standard)
Phenylephrine Hydrochloride (Working standard)
Caffeine (Anhydrous) (Working standard)

Paracetamol (Working standard)
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Potassium Dihydrogen orthophosphate (AR grade)
Orthophosphoric acid (AR grade)

Purified Water (Milli-Q water (or) equivalent)
Methanol (HPLC grade)

Acetonitrile (HPLC grade)

Hydrochloric acid (AR grade)

Sodium Hydroxide (AR grade)

Hydrogen Peroxide (AR grade)

Plain placebo

7.0 DESCRIPTION OF ANALYTICAL METHOD

Chromatographic Conditions:

Column . Inertsil ODS-3V, 250 mm X 4.6 mm, Sum

Wave length . 220 nm

'?g#g]er:ature A

Flow Rate : 1.2 mL/min

Injection Volume . 20 uL

Run time : 30.01 Minutes

Retention time . About 4.6 minutes for Phenylephrine Hydrochloride, about 10.5

minutes for Paracetamol, about 12.7 minutes for Caffeine and
about 14.8 minutes for Chlorphenamine maleate,
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Preparation of Buffer:

Weigh accurately about 6.8 g of potassium Di-hydrogen orthophosphate in 1000 mL of milli-Q
water, sonicate to dissolve. Adjust pH to 3.0+0.05 with Orthophosphoric acid. Filter through 0.45u

membrane filter.

Gradient Program:

0.01 100 0
6.0 100 0
7.0 70 30
9.0 70 30
10.0 45 55
25.0 45 55
27.0 100 0
30.01 100 0

Preparation of Mobile phase-A:

Prepare a degassed mixture of buffer and acetonitrile in the ratio 95:5 v/v.

Preparation of Mobile phase-B:

100% Methanol

Preparation of Diluent:

Prepare a degassed mixture of Buffer and methanol in the ratio 50:50 v/v.
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Preparation of Standard stock solution:

Weigh accurately and transfer about 32 mg of Chlorphenamine maleate working standard, 80 mg
of Phenylephrine Hydrochloride working standard and 24 mg of Caffeine working standard into a
200 mL volumetric flask. Add 120 mL of diluent and sonicate to dissolve and make up to volume
with diluent and mix (mcg/ml).(Concentration For Chlorphenamine maleate:0.16mg/ml,
Phenylephrine Hydrochloride:0.4mg/ml, Caffeine:0.005mg/ml)

Preparation of Standard solution:

Weigh accurately and transfer about 20 mg of Paracetamol working standard into a 200 mL
volumetric flask. Add 120 mL of diluent and sonicate to dissolve and add 10 mL of standard stock
solution (Chlorphenamine, Phenylephrine and Caffeine) and make up to volume with diluent and
mix  (mcg/ml). Concentration: (For Paracetamol:0.1mg/ml)  (For  Chlorphenamine
maleate:0.008mg/ml, Phenylephrine Hydrochloride:0.02mg/ml, Caffeine:0.06mg/ml)

Test preparation:

Preparation of Sample Solution-A: (For Chlorphenamine maleate and Phenylephrine
Hydrochloride)

Weigh accurately 20 tablets and make powder by using morter and pestle. Weigh and transfer
sample powder equivalent to 500 mg of Paracetamol, into a 250 mL volumetric flask. Add about
170 mL of diluent and sonicate for 30 minutes with intermittent shaking. Make up to the volume
with diluent and mix and Centrifuge this solution at 3000rpm for 10minutes.

Preparation of Sample Solution-B:(For Paracetamol and Caffeine)

Further dilute 5 mL of above solution to 100 mL with diluent and mix.

Procedure:

Inject the solutions as mentioned below and measure the responses of the peaks due to
Paracetamol, Phenylephrine, Chlorphenamine maleate, Caffeine.
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Title

Injection sequence:

1 Diluent (blank) 1
2 Standard preparation 5
3 Sample solution-A 2
4 Sample solution B 2
8 Bracketing standard 1
System suitability:
Theoretical plate count : NLT 2000 for Paracetamol, Phenylephrine Hydrochloride,
Chlorphenamine maleate, Caffeine peak.
Tailing factor . NMT 2.0 for Paracetamol, Phenylephrine Hydrochloride,
Chlorphenamine maleate, Caffeine peak.
Relative standard : NMT 2.0% for five replicate injections of Paracetamol,
deviation Phenylephrine  Hydrochloride, = Chlorphenamine  maleate,

Caffeine peak.

Calculations:

Calculate the assay of Chlorphenamine maleate in mg/tablet as follows:

AT WS 10 250 P

= X X X X x AW
AS 200 200 WT 100
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Where,
AT = Average area of peak due to Chlorphenamine maleate in Sample solution A.
AS = Average area of peak due to Chlorphenamine maleate in standard preparation.
WS = Weight of Chlorphenamine maleate working standard in mg.

WT = Weight of sample taken in mg.
AW = Average weight of tablet in mg.

P = Potency of Chlorphenamine maleate working standard in % on as such basis.

Calculate the assay of Chlorphenamine maleate in % as follows:
mg/tablet

— R ——— x 100
LC

LC = Label claim of Chlorphenamine maleate in mg/tablet.
Calculate the assay of Phenylephrine Hydrochloride in mg/tablet as follows:
AT WS 10 250 P

= ¥ X X X x AW
AS 200 200 WT 100

Where,
AT = Average area of peak due to Phenylephrine Hydrochloride in Sample solution A.
AS = Average area of peak due to Phenylephrine Hydrochloride in standard
preparation.
WS = Weight of Phenylephrine Hydrochloride working standard in mg.

WT = Weight of sample taken in mg.
AW Average weight of tablet in mg.

P = Potency of Phenylephrine Hydrochloride working standard in % on as such basis.
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Calculate the assay of Phenylephrine Hydrochloride in % as follows:

mg/tablet
I — x 100
LC

LC = Label claim of Phenylephrine Hydrochloride in mg/tablet.

Calculate the assay of Caffeine in mg/tablet as follows:

AT WS 10 250 100 P
= X X X X X x AW
AS 200 200 WT 5 100

Where,

AT = Average area of peak due to Caffeine in Sample solution B.
AS = Average area of peak due to Caffeine in standard preparation.
WS = Weight of Caffeine working standard in mg.

WT =  Weight of sample taken in mg.

AW = Average weight of tablet in mg.

P = Potency of Caffeine working standard in % on as such basis.

Calculate the assay of Caffeine in % as follows:

mg/tablet
= e ——— X 100
LC

LC = Label claim of Caffeine in mg/tablet.

Format No: ST/IQC/077




GENERIC HEALTHCARE PRIVATE LIMITED

-

ANNEX-II Page 14 of 60

TITLE Analytical Method Validation Report Layout

REPORT

Title Analytical Method Validation Report For test of Assay of Chlorphenamine Maleate,

Phenylephrine Hydrochloride, Caffeine and Paracetamol in Chlorphenamine
Maleate, Phenylephrine Hydrochloride, Caffeine and Paracetamol Tablets.

Report No. ST/AMVAR/23/005

Calculate the assay of Paracetamol in mg/tablet as follows:

AT WS 250 100 P
= X X X X x AW
AS 200 WT 5 100

Where,
AT = Average area of peak due to Paracetamol in Sample solution B.
AS = Average area of peak due to Paracetamol in standard preparation.
WS = Weight of Paracetamol working standard in mg.
WT =  Weight of sample taken in mg.
AW = Average weight of tablet in mg.
P = Potency of Paracetamol working standard in % on as such basis.

Calculate the assay of Paracetamol in % as follows:
mg/tablet
= e x 100
LC

LC = Label claim of Paracetamol in mg/tablet.
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8. VALIDATED PARAMETERS :

Following parameters shall be selected for validation.
Sr. No. | VALIDATION PARAMETER

1 System suitability

2 Specificity (Selectivity)
i) Interference from blank and placebo

3 Linearity and Range

4 Interference from Degradation (Forced Degradation)
i) Acid degradation

ii) Alkali Degradation

iii) Oxidative Degradation

Accuracy

Precision
i ) System precision
i) Method precision

iii) Intermediate Precision

Stability of analytical solution

Filter paper study

9 Robustness

i) Flow rate change

i) Wavelength change

iii) Oven temperature change

Note: More than one parameter may be performed at once with relevant sequence having
common system suitability with bracketing preparation.
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9.0 VALIDATION RESULTS:
9.1 SYSTEM SUITABILITY:
Study Design:

Five replicates injection of standard preparation are injected into HPLC and following system
suitability parameters are evaluated.

1) Theoretical plate for Chlorphenamine Maleate, Phenylephrine Hydrochloride, Caffeine and
Paracetamol peaks.

2) Tailing Factor for Chlorphenamine Maleate, Phenylephrine Hydrochloride, Caffeine and
Paracetamol peaks.

3) % RSD of area of five replicate standard injections

Results are tabulated in Table 1.

Table 1: System suitability

Theoretical |\, 15900 8068 138502 90799 113797
Plates
Tailing Factor | NMT 2.0 1.09 1.21 1.03 1.07
% RSD NMT 2.0 0.319 0.078 0.624 0.873

Result and Conclusion:

The System suitability test result are well within the acceptance criteria and the study concludes
the suitability of analytical system for the analysis.
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9.2 SPECIFICITY (SELECTIVITY )

9.2.1 Interference from Blank and Placebo

Study Design:

Blank, standard, placebo and placebo spiked with analyte and sample are analyzed as per the
method to examine the interference of blank and placebo with Chlorphenamine Maleate,

Phenylephrine Hydrochloride, Caffeine and Paracetamol peaks.

Peak purity of the analyte peak and the representative chromatograms of blank, standard,
placebo, placebo spiked with analyte and sample are attached.

Results are tabulated in Table 2.
Acceptance criteria:
1) There should not be any interference due to blank, placebo peak with analyte.

2) Peak purity index should not be less than 0.995 accordingly to lab solution software.
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Table 2: Specificity

1 Blank Blank peak Not applicable | Not applicable
Phenylephrine 4.33 1.000
Paracetamol 10.28 1.000
2 Standard preparation
Caffeine 12.36 1.000
Chlorphenamine 14.38 1.000
3 Plain placebo Placebo peaks Not applicable | Not applicable
Placebo + .
4 Phenylephrine- Std Phenylephrine 4.32 1.000
Placebo +
7 sl Bid Paracetamol 10.29 1.000
g | Placebo * Caffeine- Caffeine 12.37 1,000
Std
Placebo + :
7 Chlorphenamine- Std Chlorphenamine 14.37 1.000
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Phenylephrine 4.33 1.000
Plain placebo +
Phenylephrine + Paracetamol 10.31 1.000
8 Paracetamol +
Caffeine + Caffeine 12.40 1.000
Chlorphenamine std
Chlorphenamine 14.36 1.000
Phenylephrine 4.31 1.000
9 Test preparation -A
Chlorphenamine 14.36 1.000
Paracetamol 10.29 1.000
10 Test preparation -B
Caffeine 12.37 1.000

Results and Conclusion:

From the Blank and Placebo peaks are not interfere with Principal peak in test preparation and
Peak purity passes within specified limits. Hence method is selective and specific.
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9.3 LINEARITY AND RANGE:

Study Summary:

Analytical solutions for Chlorphenamine Maleate, Phenylephrine Hydrochloride, Caffeine and
Paracetamol Working standard are prepared over the range of 10% to 150% concentration with
respect to target concentration (i.e. 10%, 50%, 75%, 100%, 125% and 150%). Replicate injections
of these solutions are injected and checked for Linearity and Range.

The results are tabulated in Table 3A, 3B, 3C and 3D for Linearity and Table 4 for Range.
Acceptance criteria:

1) The squared correlation coefficient should not be less than 0.999.

2) To conclude the range % RSD for peak areas of linearity levels 10%, 50%, 75%, 100%, 125%
and 150% should not be more than 2.0.
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Table 3A: Linearity Table for Chlorphenamine Maleate

10% 0.813 20912
50% 4.067 112188
75% 6.101 169419
100% 8.134 230098
125% 10.168 285569
150% 12.201 347234
Slope 28612

CcC 0.999

Sgaured R 0.9998

Intercept 3586.6
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Fig.1 : Liner Graph for Chlorphenamine Maleate

(" 400000 5

350000 ' y=28612x-3586.6 S 80347234
R*=0.9998

Table 3B: Linearity Table for Phenylephrine Hydrochloride

10% 2.003 36881
50% 10.014 166464
75% 15.021 246810
100% 20.028 383872
125% 25.035 410487
150% 30.042 494764
Slope 16334

cC 0.999

Sqgaured R 0.9999

Intercept 3486.9
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Fig.2 : Liner Graph for Phenylephrine Hydrochloride
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Table 3C: Linearity Table for Caffeine

A 494764

10% 0.603 28918
50% 3.013 150598
75% 4.520 225497
100% 6.026 306167
125% 1533 378469
150% 9.039 453291
Slope 50423

CcC 0.999

Sgaured R 0.9999

Intercept 1115.4
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Fig.3 : Liner Graph for Caffeine
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Table 3D: Linearity Table for Paracetamol

10% 10.019 332561
50% 50.096 1548465
75% 75.144 2280728
100% 100.192 3064001
125% 125.240 3762282
150% 150.288 4491482

Slope 29670

CC 0.999

Sqgaured R 0.9998

Intercept 53118
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Fig.4: Liner Graph for Paracetamol

y =29670x+ 53118 £ 4491482
4000000 - : R*=0.9998"

Table:4 Range for Chlorphenamine Maleate, Phenylephrine Hydrochloride, Caffeine and
Paracetamol

10% 1.301 0.130 0.451 0.067
50% 0.135 0.415 0.179 0.048
75% 0.122 0.891 0.152 0.115
100% 0.234 0.111 0.132 0.015
125% 0.290 0.351 0.160 0.115
150% 0.381 0.249 0.107 0.071
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Result and Conclusion:

Squared correlation coefficient and Range, %RSD of areas at 10%, 50%, 75%, 100%, 125 &
150% levels within limits.

9.4 INTERFERENCE FROM DEGRADANTS (Forced degradation)

In order to prove specificity of method, further degradation is carried out and peak purity of
Chlorphenamine Maleate, Phenylephrine Hydrochloride, Caffeine and Paracetamol peak are
monitored.

9.4.1 Acid Degradation:
Sample solution A:

Take not less than 20 tablets and make powder by using morter and pestle. Weigh and transfer
sample powder equivalent to 500 mg of Paracetamol, into a 250 mL volumetric flask. Add about
170 mL of diluent and sonicate for 30 minutes with intermittent shaking cool. Add 5ml 5N
Hydrochloric acid and heat on water bath at 80°C for 30minutes. Cool and neutralized with 5ml of
5N Sodium hydroxide and dilute to volume with diluent and mix. Centrifuge this solution at
3000RPM for 10 minutes.

Sample solution B:

Further dilute 5 mL of above solution to 100 mL with diluent and mix. Filter through 0.45u nylon
filter.

9.4.2 Alkali degradation:
Sample solution A:

Take not less than 20 tablets and make powder by using morter and pestle. Weigh and transfer
sample powder equivalent to 500 mg of Paracetamol, into a 250 mL volumetric flask. Add about
170 mL of diluent and sonicate for 30 minutes with intermittent shaking cool. Add 5ml 5N Sodium
hydroxide and heat on water bath at 80°C for 30minutes.
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Cool and neutralized with 5ml of 5N Hydrochloric acid and dilute to volume with diluent and mix.
Centrifuge this solution at 3000RPM for 10 minutes.

Sample solution B:

Further dilute 5 mL of above solution to 100 mL with diluent and mix.
9.4.3 Oxidative Degradation:
Sample solution A:

Take not less than 20 tablets and make powder by using morter and pestle. Weigh and transfer
sample powder equivalent to 500 mg of Paracetamol, into a 250 mL volumetric flask. Add about
170 mL of diluent and sonicate for 30 minutes with intermittent shaking cool. Add 5ml of 30%
Hydrogen peroxide solution and heat on water bath at 80°C for 30minutes Cool and dilute to
volume with diluent and mix. Centrifuge this solution at 3000RPM for 10 minutes.

Sample solution B:

Further dilute 5 mL of above solution to 100 mL with diluent and mix.

Acceptance criteria:
i) There should not be any interference due to degradants with analyte in stressed sample.
ii) The desired degradation should be 10-30% in acid, alkali and oxidation degration, (if possible).

iii) If about 10% to 30% degradation is not achieved by applying above stressed condition. Same
shall be documented and reported.

iv) Peak purity should not be less than 0.995 according to Lab solution software.
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Table 5: Peak purity (Chemical degradation)

enylephrine 98.1
Hcl '
Paracetamol 96.6
L (I\?:t?c?cljelfrsesig?:n) Nopeak | Nojpeak
Caffeine 100.1
Chlorphenamine 97.6
Fhenylephiing 98.6 -0.50 1.000
Hcl
. . Paracetamol 101.2 -4.59 1.000
2 Acid degradation
Caffeine 100.5 -0.41 1.000
Chlorphenamine 92.1 552 1.000
FhenyIepnEnes 96.8 126 0.995
Hcl
) ) Paracetamol 100.8 -4.16 1.000
3 Alkali degradation
Caffeine 90.1 9.96 1.000
Chlorphenamine 90.4 FES 1.000
FHeTgEphine 98.1 0.01 1.000
Hcl
L ) Paracetamol 97.1 -0.46 1.000
4 Oxidative Degradation
Caffeine 97.7 2.36 1.000
Chlorphenamine 90.7 6.92 1.000
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Result and Conclusion:

There is No any interference due to degradants with analyte in stressed samples and Peak purity
was passes According to Lab solution software.

9.5 ACCURACY (RECOVERY)
Study Design:

Known quantity of Chlorphenamine Maleate, Phenylephrine Hydrochloride, Caffeine and
Paracetamol working standard are spiked with placebo at three different levels (at level of 50%,
100% and 150% of targeted concentration).

Prepared the recovery samples in triplicate for each level and inject only one injection for each
sample. The samples are analyzed as per the proposed method. The results are tabulated in
Table 6A, 6B, 6C and 6D for Chlorphenamine Maleate, Phenylephrine Hydrochloride, Caffeine and
Paracetamol respectively to demonstrate the accuracy of the method.

The mean % recovery at each level for Chlorphenamine Maleate, Phenylephrine Hydrochloride,
Caffeine and Paracetamol should be 98.0 to 102.0.
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50%

98.28

98.74

w | N

99.32

Table 6A: Accuracy for Chlorphenamine Maleate

98.8

0.527

100%

-_—

98.15

98.39

w | N

98.54

98.4

0.200

150%

-_—

98.19

99.20

98.57

98.7

0.516

50%

101.42

100.88

w N

100.78

Table 6B: Accuracy for Phenylephrine Hydrochloride

101.0

0.339

100%

-—

101.24

101.31

w N

101.51

101.4

0.136

150%

99.41

99.14

99.33

99.3

0.141
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Table 6C: Accuracy for Caffeine

1 98.97

50% 2 98.96 98.9 0.063
3 98.86
1 101.33

100% 2 101.04 101.2 0.144
3 101.18
1 101.28

150% 2 101.48 101.3 0.214
3 101.05

Table 6D: Accuracy for Paracetamol

1 101.89

50% 2 101.87 101.9 0.015
3 101.89
1 99.67

100% 2 100.01 99.7 0.250
3 99.53
1 98.12

150% 2 98.09 98.2 0.150
3 98.36
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Result and Conclusion:

All the results are well within the acceptance criteria and results indicate that the method is
accurate and precise.

9.6 PRECISION:

9.6.1 SYSTEM PRECISION

Study design:

Five replicate injections of standard preparation are injected into the HPLC system. The area
response for Chlorphenamine Maleate, Phenylephrine Hydrochloride, Caffeine and Paracetamol
Peaks along with % RSD are tabulated in Table 7.

Acceptance criteria:

% RSD of area of analyte peak in five replicate standard injections should not be more than 2.0.
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Table 6: System precision

1 338920 3173550 317580 237498
2 340085 3177313 3156350 233089
3 340014 3178557 312863 234491
4 339287 3177668 313629 233129
5 337425 3180343 313177 232350
Mean 339146 3177486 314520 234111
% RSD 0.319 0.078 1.030 1.070

Results and Conclusion:

The results are well within the acceptance criteria and the % RSD observed for the replicate
injections indicates the system precision of HPLC system used.
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9.6.2 Method Precision:

Study Design:

Six Assay preparations of sample are analyzed as per the method. The Assay of Chlorphenamine
Maleate, Phenylephrine Hydrochloride, Caffeine and Paracetamol is calculated. The results are
tabulated in Table 8.

Acceptance criteria:

% RSD for Assay of six sample preparations should not be more than 2.0.

Table 8: Method precision

97.6 97.5 101.2 97.8

2 98.0 95.0 99.2 97.4

3 98.8 97.7 101.3 97.2

4 99.3 97.0 100.3 98.4

5 97.6 96.1 99.3 97.7

6 G2 96.3 99.6 g97.2
Mean 98.1 96.6 100.1 97.6
% RSD 0.840 1.070 0.912 0.491

Results and Conclusion:

The results are well within the acceptance criteria and the % RSD observed for assay values
indicates the precision of the analytical method.
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9.6.3 Intermediate Precision (Ruggedness):

Study summary:

Six Assay preparations of sample are analyzed as per the method by different analyst using
different instrument and different column on different day.

The assay of Chlorphenamine Maleate, Phenylephrine Hydrochloride, Caffeine and Paracetamol
is calculated. The results are tabulated in Table 9 and cumulative results are tabulated in Table 10.

Acceptance criteria:

1) % RSD for Assay of six sample preparations should not be more than 2.0.

2) Cumulative % RSD for Assay of twelve sample preparations (of method and intermediate
precision) should not be more than 2.0.

Table 9: Intermediate precision

1 100.5 98.9 99.8 94.3
2 101.9 90.6 101.1 98.4
3 99.5 98.2 99.2 87.2
4 101.0 98.7 99.6 96.1
5 102.1 98.9 100.3 956.7
6 89.2 98.6 99.3 97.4
Mean 100.7 98.8 99.88 96.52
% RSD 1.193 0.468 0.715 1.505
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The Cumulative results of Method Precision and Intermediate Precision are tabulated in Table 9.

Table 10: Cumulative % RSD

98.0 95.0 99.2 97.4
Method 98.8 97.7 101.3 97.2
FIEOiERH 99.3 97.0 100.3 98.4
97.6 96.1 99.3 97.7

97.2 96.3 99.6 97.2

100.5 98.9 99.8 94.3

101.9 99.6 1011 98.4

A 99.5 98.2 99.2 97.2
Precision 101.0 98.7 99.6 96.1
102.1 98.9 100.3 95.7

99.2 98.6 99.3 97 .4

Mean 99.4 97.7 100.0 97.1
% RSD 1,690 1.422 0.794 1.220
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Result and Conclusion:

The results are well within the acceptance criteria and the % RSD observed for drug release
indicates the precision of the method.

9.7 STABILITY OF ANALYTICAL SOLUTION:

Study design:

Sample solution:

Sample preparation are prepared as per the proposed method and injected into the system initially
and at various time intervals and data tabulated in Table 11A, 11B, 11C and 11D.

Table 11A: Stability of sample solution for Chlorphenamine Maleate

Initial 230023 Not applicable
7 226869 1.39
12 230754 -0.32
18 233578 -1.52
24 230953 -0.40
28 233223 -1.37
Mean 230900 -0.44

% RSD 1.054 Not applicable
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Table 11B: Stability of sample solution for Phenylephrine Hydrochloride

Initial 354216 Not applicable

7 348377 1.68
12 348543 1.63
18 ‘ 348636 1.60
24 348422 1.66
28 358593 1.22
Mean 351131 1.07
% RSD 1.229 Not applicable

Table 11C: Stability of sample solution for Caffeine

Initial 314935 Not applicable
7 315992 -0.33
12 314916 0.01
18 314123 0.26
24 313875 0.34
28 315260 -0.10
Mean 314850 0.03

% RSD 0.244 Not applicable
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Table 11D: Stability of sample solution for Paracetamol

Initial 3047697 Not applicable
7 3034014 0.45
12 3029142 0.61
18 3018256 0.98
24 3003799 1.46
28 3014673 1.10
Mean 3024597 0.92

% RSD 0.515 Not applicable

The sample solution shall be considered stable for the final period till which the area difference
between initial and next periodic interval should be not more than +2%.

Standard solution:

Standard preparation is prepared as per the proposed method and injected into the system initially
and at various time intervals and data tabulated in Table 12A, 12B, 12C and 12D.
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Table 12A: Stability of standard solution for Chlorphenamine Maleate
Initial 238375 Not applicable
7 234006 1.87
12 240038 -0.69
18 241429 -1.26
24 238050 0.14
28 2356223 1.34
Mean 237854 0.28
% RSD 1.183 Not applicable
Table 12B: Stability of standard solution for Phenylephrine Hydrochloride
Initial 358595 Not applicable
7 352669 1.68
12 352559 1.71
18 352631 1.69
24 354308 1.21
28 363684 -1.40
Mean 355741 0.98
% RSD 1.273 Not applicable
Format No: ST/QC/077
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Table 12C: Stability of standard solution for Caffeine

Initial 319933 - N alicable
7 323162 -1.00
12 322841 -0.90
18 322225 -0.71
24 322461 -0.78
28 321125 -0.37
Mean 321958 -0.75

% RSD 0.377 Not applicable

Table 12D: Stability of standard solution for Paracetamol

Initial 3164169 Not apphc
! 3120262 >
12 3125555 o
18 3116606 o3
“ 3113068 o4
- 3112988 s
Mean 3125441 1.49

% RSD 0.626 Not applicable
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Results and conclusions:

The Standard solution and Sample solution was stable upto 28 hours at room temperature.

9.8 FILTER PAPER STUDY:

Study design:

The filter paper study of analytical method is performed by filtering test solution through 0.45u
Nylon membrane and 0.45u PVDF filter against that of unfiltered (centrifuged) sample. The results
are tabulated in Table 13A, 13B, 13C and 13D

Table 13A: Filter paper study for Sample solution of Chlorphenamine Maleate

Urzf(i!teer:terﬁ‘usggj?le 235157 96.2 Not applicable
(0.45u E:}E)rnsrﬁgr;brane) 233133 95.4 0.87
(0.45p Zigﬁ)rrlsrigrznbrane) 233548 95.6 | 0.69
(0.45p l[ili::ﬁ)rnsn?gribrane) 233518 95.6 0.70
(0.45p EQ}gFSriZ:nbrane) 234249 95.9 0.39
(0.45p EQ}ErFSnewtc;rznbrane) 23522 95.6 0.66
(0.45u E%%rFSrite-r?;brane) 234015 95.8 0.49

Format No: ST/IQC/077
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Table 13B: Filter paper study for Sample solution of Phenylephrine Hydrochloride

Ur}@fgﬁﬂus;enag"e 368830 100.3 Not applicable
(0.45u [lilfyl;l?)rnsrﬁ’g;brane) 367812 100.1 0.28
(0.45p IIilg;(l(i‘)rnsrite_rznbrane) 370259 100.7 -0.39
(0.45¢ Eg:gnsrﬁgibrane) 367612 100.0 0.33
(0.45u Ei\ljngS:\te-:nbrane) 365516 99.4 0.91
(0.45u E:}eDrFSrig?nbrane) 365847 99.5 0.82
(0.45p EI\I}([a)rFSrite-gwbrane) 365314 99.4 0.96

Table 13C: Filter paper study for Sample solution of Caffeine

it ampl

U'}f(i;'t:,:ﬁﬁj;ergg”e 316163 100.6 Not applicable
(0.45p Z{:;I?)rnsn?gr;brane) 311923 99.2 1.36
(0.45u 'l:\lf:;ﬁ)rnsritefwbrane) 312412 99.4 1.20
(0.45u I;Sgrnsrﬁgr?\brane) 313536 99.7 0.84
(0.45u EQ;ErFSrigrlwbrane) 312293 99.3 1.24
(0.45p E:}ngsrigﬁﬂbrane) 312760 99.5 1.09
(0.451 EI\I}Eranemtéfnbrane) S12827 99.4 1.16

Format No: ST/QC/077
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Table 13D: Filter paper study for Sample solution of Paracetamol

“’}Qfgﬁﬁjg‘e’gg"e 3061269 100.7 Not applicable
(0.45y E{gﬁ)rnsniggﬁbrane) 3013628 99.2 1.57
(0.45u IIillglirnsne"ife_rznbrane) 3026447 99.6 1.15
(0.45p E{Sﬁ)rnsrﬁte-r?wbrane) 3026663 99.6 1.14
(0.45u El\l}eDrFSr?\te-:nbrane) 3019603 99.4 1.38
(0.45u IEI\I}eDrFSnquﬁwbrane) SlEH1 23 99.5 1.26
(0.45p El\ljeDrFSrite;ribrane) 3024479 99.5 1.22

Acceptance criteria:

The % difference on filter solution should not differ +2.0 against that of unfiltered.

Results and conclusions:

The % difference on filtered sample (0.45u Nylon and PVDF) membrane within limit against that of
unfiltered centrifuged sample. Hence both filter are suitable for filtration.

9.9 ROBUSTNESS:

Study Design:

Five replicate injections of standard preparation and duplicate injections of sample preparation are
injected varying different chromatographic conditions as per protocol. System suitability
parameters and mean assay difference with respect to assay value in method precision are
calculated. The results are tabulated in table 14A, 148, 14C and 14D Chlorphenamine Maleate,
Phenylephrine Hydrochloride, Caffeine and Paracetamol peaks respectively.
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Table 14A: Robustness of analytical method for Chlorphenamine Maleate

Low
wavelength 112789 1.12 1.728 96.5 1.10
(217nm)

High
wavelength 113811 1.10 0.109 98.5 -0.90
(223nm)

Low flow rate

(1 Amlminute) | 110598 1.08 0.180 97.1 0.50

97.6

High flow rate | 44776 1.10 0.971 98.3 -0.70

(1.3ml/minute)

Column oven
Low
Temperature
(35°C)
Column oven
High
Temperature
(45°C)

98771 1.07 0.341 96.4 1.20

123207 1.18 1.213 97.6 0.00

Format No: ST/QC/077
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Table 14B: Robustness of analytical method for Phenylephrine Hydrochloride

Low
wavelength 7071 1.08 0.537 98.7 -0.60
(217nm)

High
wavelength 6898 1.08 0.155 98.5 -0.40
(223nm)

Low flow rate

(1.1ml/minute) 7259 1.07 0.150 99.7 -1.60

98.1

High flow rate 6463 1.06 0.500 97.6 0.50

(1.3ml/minute)

Column oven
Low
Temperature
(35°C)
Column oven
High
Temperature
(45°C)

6401 1.09 0.025 98.5 -0.40

7177 1.08 0.453 98.6 -0.50

Format No: ST/QC/077
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Low

wavelength 81223 1.08 0.182 99.8 0.30
(217nm)

Table 14C: Robustness of analytical method for Caffeine

High

wavelength 81623 1.08 0.066 99.7 0.40
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