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. High performance thin layer chromatography
. Infrared

. Capacity factor
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: Limit of detection

. Limit of quantification

: Methyl paraben

: Monothioglycerol

: Octadecyl silane

: Paracetamol
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: Quality control

. Research and devel opment
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TLC : Thin layer chromatography
USP . United states pharmacopeia
uv . Ultraviolet

VIT.E : Vitamin E acetate






l.1.
l.2.
[.3.

1.3.1.
1.3.2.
1.3.3.

.4
1.5

[.5.1.
1.5.2.
1.5.3.

l.6.
[.7.

Contents

PART |

GENERAL INTRODUCTION

Relationship between good quality management, quality
assurance, good manufacturing practice and quality
(010 11 o)
Quality ASSUraNCE ......cveieiieeeee e e e e e,

Quality Control .

Research and Devel opment Sectlon (R& D) ...............
Good Quality Management Cycle................cooeeeeeet.

Drug Stability and Stability Indication....................
Purposes of stability testing............ccooviiinnenne,

StADIlitY SIUBIES. .+ e v,

Accelerated Stability Studies............

Routs of Drug Instability in Dosage Forms................

Analysis of Multicomponent Mixtures.

PART 11
AIM OF WORK

Page

© © 00 0N Ul W WM



-1.1.
-1.1.1
11-1.1.2
[1-1.2.

1-1.2.1
[11-1.2.2

11-1.2.2.1.
[11-1.2.2.2.
[11-1.2.2.3.
[11-1.2.2.4.

[11-1.2.2.5

[11-1.2.2.6
[11-1.2.2.7

PART 111

SOLVED ANALYTICAL DIFFICULTIES

SECTION 111-1

STABILITY STUDIES ON PROMETHAZINE

HYDROCHLORIDE IN SYRUP DOSAGE FORM

Literature review of drugs under investigation.......
Promethazine Hydrochloride (PROM).....................
Sodium Benzoate (S.BENZ).........ccooiiiiiiiiean

Selective HPLC-Quantification of Promethazine
Hydrochloride and Sodium Benzoate in Presence of
Promethazine Hydrochloride Oxidative Degradation

INErOAUCTION ..o e e e e e e e e
Experimental...... ..o,
INSEFUMENES. .. .o e e e e e e e e e e e e

Preparation of the oxidative degradation products of
promethazine hydrochloride............................. L.
Standard Stock SolUtionS..........ccovviviiiiiiieean,

Preparation of laboratory prepared mixtures of
promethazine hydrochloride and sodium benzoate.......

13
13
16

21
21

22
22
22
22
23

23
24

24



[11-1.2.2.8

1-1.2.3.
11-1.2.3.1
[11-1.2.3.2

11-1.2.3.3

[11-1.2.3.4

[11-1.2.4.

11-1.2.4.1.
[11-1.2.4.2.
[11-1.2.4.3.

[11-1.2.5.
1-1.3.

11-1.3.1
[11-1.3.2.

11-1.3.2.1.
11-1.3.2.2.
11-1.3.2.3.
[11-1.3.2.4.

[11-1.3.3.

11-1.3.3.2.
[11-1.3.3.3.
[11-1.3.3.4.

Preparation of |aboratory prepared mixtures of
promethazine hydrochloride and its oxidative
degradation products in presence of sodium

Procedures .......cooovv i
Construction of calibrationgraphs.........................
Analysis of laboratory prepared mixtures of
promethazine hydrochloride and sodium benzoate ......

Analysis of laboratory prepared mixtures of
promethazine hydrochloride and its oxidative
degradation products in presence of sodium
benzoate..........c.cov i

Determination of promethazine hydrochloride and

sodium benzoate in their pharmaceutical preparation

(EXPECEYI® SYIUP)....covveeee e
Results and DiSCUSSION. ........ovviiiiieie e

Method Optimization.............cooviiiiiiiiiiiiiieee,
System Suitability and Final Assay Conditions..........
Validation Parameters..........ccovveveieciecne i e e
CoNCIUSION. ...

Enhancement of Promethazine Hydrochloride Stability
INSyrup Dosage FOrm.......coooviii i e
INtroduCtion........c.co i

Experimantal............ccooiiii i,
INSIIUMENTS. .. ..,
Chemicalsand Materials.............ovvvviiiiiiienenn .
Experimental Conditions............ccooovviiiiiiiennnn.
Optimization of The Formula..............c.cooeiiiinnnn.
Results and DiSCUSSION......c.vvveii e e e e e e e
Effect of caramel color.............cooooiiiiii i,
Effect of senega extract and tincturesquill.................
Effect of addition of different antoxidants to the

FOrMUIAL .. .o e e e e

25
25

25

25

26

26
27

27
28
28
30

43
43

45
45
45
46
46
48
48
49

49



11-1.3.4

DETERMINATION OF BETAMETHASONE-17 VALERATE,

CONCIUSION. ..ot e e e e e

SECTION 11-2

SIMULTANEOQOUS STABILITY-INDICATING

CLIOQUINOL, METHYL AND PROPYL PARABENSBY

11-2.1.
11-2.1.1.

111-2.1.2.
111-2.1.3.
111-2.1.4.
111.2.2.

111.2.2.1.
111-2.2.2.

111-2.2.2.1.
111-2.2.2.2.
111-2.2.2.3.
111-2.2.2.4.
111-2.2.2.5.

111-2.2.2.6.

111-2.2.2.7.
111-2.2.2.7.

L1QUID CHROMATOGRAPHY

Literature review of drugs under investigation....... .
Betamethasone valerate (BETA) ....oovvvivii i,
Clioguinol (CLIO)...c.i it it

Methyl paraben (MPB).........coovi i,
Propyl paraben (PPB).........ccoooiiiiiiiiee e,

Simultaneous Stability Indicating Determination of
Betamethasone-17 Valerate, Clioquinol, Methyl and Propyl
Parabens by L|qU|d Chromatography ...........................

Introduction..

Experimental..........coooiiiii

Instruments ..

Preparation of degradation products of betamethasone-17
valerate and clioquinol.............cooiiiiiiii

Standard Stock SOIULIONS ...

Working standard solutions.........................coeneee

Preparation of |aboratory prepared mixtures of
betamethasone-17 valerate, clioquinol, MPB and PPB

59
59

62
66
66

69
69

70
70
70
71
71

72

73

74

75



111-2.2.2.8.

111-2.2.3.

111-2.2.3.1.
111-2.2.3.2.

111-2.2.3.3.

111-2.2.3.4.

111-2.2.3.5.

111-2.2.3.6.

111-2.2.3.7.

111-2.2.3.

111-2.2.4.1.
111-2.2.4.2.
111-2.2.4.3.

111-2.2.5.

Preparation of laboratory prepared mixtures of
betamethasone-17 valerate, its thermal degradation
products, clioguinol, its photo-degradation products, MPB
ANA PPB ...

Procedures ..ot

Construction of calibration graphs.............................

Analysis of |aboratory prepared mixtures of
betamethasone-17 valerate, clioquinol, MPB and PPB.....
Analysis of laboratory prepared mixtures of
betamethasone-17 valerate, its thermal degradation
products, clioquinal, its photo-degradation products, MPB
ANAPPB.......oi
Determination of betamethasone-17 valerate, clioquinal,
MPB and PPB in their pharmaceutical preparation (Betaval
Nondv == 11) IEURTTETR TR
Determination of betamethasone-17 valerate and clioquinol
in their pharmaceutical preparation (Betaval -C® ointment).
Determination of betamethasone-17 valerate and clioquinol
in their pharmaceutical preparation (Quadriderm® cream)...
Determination of betamethasone-17 valerate and clioquinol
in their pharmaceutical preparation (Betnovate -C® cream).
Results ANd DiSCUSSION.......cuvieiii v
Method Optimization.............cooeiii i i
System Suitability and Final Assay Conditions...............
Validation Parameters..........covvveiiiiiiiiie e e e e,

(@00) 016 18150 P

75
75

75

76

76

77

77

77



11-3.1.
11-3.1.1.
111-3.1.2.
111-3.1.3.
11-3.2.

111-3.2.1.
111-3.2.2.

111-3.2.2.1.
111-3.2.2.2.
111-3.2.2.3.
111-3.2.2.4.
111-3.2.2.5.

111-3.2.2.6.
111-3.2.2.7.

111-3.2.2.8.

111-3.2.3.

111-3.2.3.1.
111-3.2.3.2.

111-3.2.3.3.

111-3.2.3.4.

SECTION 111-3

SIMULTANEOUS STABILITY-INDICATING
DETERMINATION OF

CLIOQUINOL ,PREDNISOLONE, AND VITAMIN E

ACETATE BY LI1QUID CHROMATOGRAPHY

Literature review of drugs under investigation ........ 110
Cloguinol (CLIO) ... et e 110
Prednisolone (PRED)........c.oiiiiiii e 110
Vitamin E acetate [al pha Tocopherol Acetate] (VIT.E)...... 116
Simultaneous  stability-indicating  determination  of
clioquinol, prednisolone and vitamin E acetate by liquid
chromatography..........cooo i 120
INErOdUCEION. ... e 120
Experimental ..., 121
INSIrUMENtS ... 121
Chromatographic Conditions ................ccccviviiiiiien e 121
Chemicalsand Reagents...............cooviiiiiiin e e e, 122
SAMPIES. ..o 122
Preparation of degradation products of clioquinol and
PredniSolONE. .. ... ..t 123
Standard Stock Solutions..........c.coviiiii i 124
Preparation of laboratory prepared mixtures of clioquinoal,
prednisolone and vitamin E acetate..................ccoeeee. 125
Preparation of laboratory prepared mixtures of clioquinoal,
its photo-degradation products, prednisolone, its thermal
degradation product and vitamin E acetate.................... 125
ProCEdUIES. ..o 125
Construction of calibration graphs...................co i 125
Analysis of laboratory prepared mixtures of clioquinol, 126
prednisolone and vitamin E acetate........................
Analysis of laboratory prepared mixtures of clioquinol, its
photodegradation products, prednisolone, its thermal
degradation products and vitamin E acetate............... 126

Determination of clioquinol, prednisolone and vitamin E

Vi



111-3.2.4.

111-3.2.4.1.
111-3.2.4.2.
111-3.2.4.3.

111-3.2.5.

acetate in their pharmaceutical preparation (Adcoform®

OINEMENT) ... e e e e e 127
Results and DiSCUSSION..........ovvviiiie e eeeiena 127
Method optimization. .. ..........vevveiiiiie e 128
System Suitability and Final Assay Conditions............. 129
Validation Parameters..........ccvviiiiiiiiin i, 130
CONCIUSION. .. .o e e e e e eaas 132

SECTION 111-4

STABILITY STUDIES ON BIPERIDEN HYDROCHL ORIDE

111-4.1.
11-4.1.1.

111-4.2.

111-4.2.1.
111-4.2.2.

111-4.2.2.1.
111-4.2.2.2.
111-4.2.2.3.
111-4.2.2.4.
111-4.2.2.5.

111-4.2.2.6.

Literature review of drugs under investigation ........ 150
Biperiden hydrochloride (BIPER) ........ .cc.ocvivvinnnn... 150

Stability-Indicating HPLC Determination of Biperiden
Hydrochloride in Presence of its Oxidative And Acid

Degradation Products.............c.cooiiiiiiciiicicc e 152
INErOdUCHION ...e e e e e e, 152
Experimental ..., 152
INSIIUMENTS ... e 152
Chromatographic conditions ............cccovviiiiiiii i, 153
Chemicals And ReagentS ..........cccooeiiiiii i, 153
SAMPIES ... 153
Preparation of the degradatlon products of biperiden

hydrochloride .. e e 104
Standard Stock Sol utlons ........................................... 155

Vil



111-4.2.2.7.

111-4.2.3.
111-4.2.3.1.
111-4.2.3.2.

111-4.2.3.3.

111.5.B.3.4.

111-4.2.4.
111-4.2.3.1.
111-4.2.4.2.
111-4.2.4.3.
111-4.2.5.

111-4.3.

111-4.3.1.
111-4.3.2.
111-4.3.2.1.
111-4.3.2.2.
111-4.3.2.3.
111-4.3.3.
111-4.3.4.
111-4.3.4.1.

111-4.3.4.2.

Preparation of |aboratory prepared mixtures of biperiden
hydrochloride and its oxidative and acid degradation
PrOTUCES. . . ... e e e e e e 155
ProCedUIES ... 156
Construction of calibrationgraph ..................oooiin 156
Analysis of laboratory prepared mixtures of biperide

hydrochloride and its oxidative and acid degradatic

PrOAUCES. .. ... e e 156
Determination of biperiden hydrochlorideinits 156
pharmaceutical preparation (Akinitone® tablets)........
Determination of biperiden hydrochloride in its
pharmaceutical preparation (Achtinone® tablets)....... 157
Results and DISCUSSION ......oovveiiee v 157
Method Optimization .............coeveiviiiiiiiiie e e 158
System Suitability And Final Assay Condition............. 159
Validation Parameters..........ccovvveiieiicie i e, 160
@0 1o 1115 1 o) 1 161
Kinetic Study of Oxidative and Acid Degradation of
Biperiden Hydrochloride.............cccooooi i, 182
INtroduCtioN. ... ..ot 182
EXperimental...... ..., 182
SAMPIES. .. e 182
Instruments and chromatographic conditions................... 182
Chemicalsand reagents..........co.ovviiiiiiii e e, 182
PrOCEAUIES. .. ...t e e e e e e 182
Resultsand DiSCUSSION........c..vvviriiiie e e e veiee e 183
Determination of rate and kinetic order of oxidative
degradation reaction............coiiiiiiiiiii i, 183
Determination of rate and kinetic order of acid degradation
1= o1 1 o 184

Vili



SECTION 111-5

SIMULTANEOUS HPL C-DETERMINATION OF

ANALGIN, CAFFEINE, DOMPERIDONE,

ERGOTAMINE TARTRATE AND PARACETAMOL IN

111-5.1.
[11-5.1.1.
111-5.1.2.

111.5.1.3.
111.5.1.4.

111-5.2.

111.5.2.1.

111-5.2.2.

111-5.2.2.1.
111-5.2.2.2.

111-5.2.2.3

111-5.2.2.4.

111-5.2.2.5

111-5.2.2.6.

111-5.2.3.

111-5.2.3.1.
111-5.2.3.2.

111-5.2.3.3.

111-5.2.3.4.

TWO MULTI-COMPONENT MIXTURES

Literature review of drugs under investigation ........
Analgin [Dipyrong]l (ANA).......cciiiiiiiiie i,
Caffeine (CAF) and paracetamol (PAR)...................

Domperidone (DOM)......covvviiiiiiiii e,
Ergotamine tartrate (ERG.TAR)..........coccovveviieeiiieeeninn.

Simultaneous HPLC-Determination of  Analgin,
Caffeine, Domperidone, Ergotamine Tartrate and
Paracetamol in Two Multi-Component Combinations.....
INtroduCtion ........ccoov i
Experimental ...
Instruments..............

Chromatographic Conditions ................ccovvvviieeieee,

Preparation of laboratory prepared mixtures of analgin,
caffeine, domperidone, ergotamine tartarate and
paracetamol. ..........ccooiii
Procedures .......o.vvviii e

Construction of calibration graphs.....................

Analysis of laboratory prepared mixtures of analgin,
caffeine, domperidone, ergotamine tartarate and
PAACELAMON ... ...ttt e e

Determination of analgine, caffeine and ergotamine

tartrate in their pharmaceutical preparation (Amigraine®

Determination of caffeine, ergotamine tartrate,
domperidone and paracetamol in their pharmaceutical

IX

188
188
192

199
204

207
207

207
207
208
208
208
209

210
210

210

211

211

212



