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m Types of Chiral Stationary Phases (CSPs) for HPLC
Polysaccharide-CSPs
- Coated CSPs
- immobilised CSPs

m Case study:
Oxaliplatin Chiral HPLC method
Lamivudine Chiral HPLC method
Clopidogrel Bisulphate Chiral HPLC method




*‘ Chiral Impurity Methods — Introduction

e Chiral HPLC
e Chiral HPCE
e Chiral SFC
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Types of CSPs and their loading capacities

Type CSPs Loading capacity
(mg solute / g CSP)
Pirkle type (Brush type) 1-50

11 Polysaccharide derivatives 5-150
11 Macrocyclic type
Cyclodextrins 0.1-5
Glycopeptides 0.1-5

Chiral Crown ether

0.1-5

Ligand exchange

0.1-1

Protein type

0.1-0.2

Drug discovery today, volume 10, Number 8, April 2005 é
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Which type of CSP ?
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1995-2003 : Tetrahedron Asymmetry
2005 . J. Am. Chem. Soc.
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Coated polysaccharide-derived CSPs
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olmi— Immobilised polysaccharide-derived CSPs
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Immobilised onto silica gel
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» Case study-2:

Lamivudine, Anti retroviral drug

» Case study-3:

Clopidogrel Bisulphate, Anti platelet drug
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i i Oxaliplatin

Flow Rate: 0.3 mL/min; Injection Volume:20 pL
Detection : 254 nm by UV; Temp: 40° C Rsis NLT 1.5
Concentration: 0.6 mg/mL )

Limat: 0.1%

DADT A Sig=25 A Ref=c DADT A, Sig=254 4 Ref=0ff (09028\02090034 D)

ity-D

13526 - Oxaliplatin

_l,.ﬂ-ﬁ".'T'.??:‘: - Impurity
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R o Q)-:'r. CHEMICAL BORRITTRES, LD

Flow Rate: 1.0 mL/min; Injection Volume:20 pL
Detection : 254 nm by UV; Temp: 40° C
Concentration: 0.6 mg/mL

Oxaliplatin

LOQ: 0.03%

DADT A, Sig=254 4 Ref= DADT A Sig=254 4 Ref=0ff (02028'02000010.0)

1

}, 9.700 - Impurity-D
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e Oxaliplatin

Detectlon 254 nm by UV Temp 40° C
Concentration: 0.6 mg/mL

Injection no: 1

Injection no: 100
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Lamivudine

Flow Rate: 1.0 mL/min; Conc: 0.25 mg / mL; Inj Vol: 10nL
Detection : 270 nm by UV; Temperature: 25°C Rsi1s NLT 1.5

Impurity limit: 0.3%

| E

N B
8.00

L B S B B
10.00 12.00

cfl 0.014-
- _
H BRIES

o010+

Lamivudine - 10.36

0.0084

0.006-

O——=tamivudine Enantiomer - 11.323

0.004+

0.002+

0.000————"—

|

|

|
A

|

I T o T B L T T o s e B B o e B s ey B B B e B e B B LA B A e e S e
0.00 200 4.00 6.00 800 1000 1200 1400 1600 1800 20.00 2200 2400 26.00 2300 30.00
Minutes



( @) Chiral Impurity Methods — Case Study 2

DAICEL CHIRAL TECHNOLOGIES
(INDIA) PRIVATE LIMITED

il Lamivudine

Flow Rate: 0.5 mL/min; Conc: 0.25 mg/mL; Inj Vol: 10pLL
Detection : 270 nm by UV; Temperature: 25 ° C; Diluent : MP

Rs >3.0
LOQ: 0.1%

Lamiwvudine-snantiomerT 722




( @) Chiral Impurity Methods — Case Study 2

DAICEL CHIRAL TECHNOLOGIES
(INDIA) PRIVATE LIMITED

il Lamivudine

Flow Rate: 0.5 mL/min
Detection : 270 nm by UV; Temperature: 25 ° C

Injection no: 200

Injection no: 1
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Clopidogrel bisulphate

Flow Rate: 1.0 mL/min; Conc: 0.5 mg/mL
Detection : 220 nm by UV

* Method objective:

1. Clopidogrel bisulphate related substances quantification including chiral
impurity

2. Clopidogrel bisuphate assay determination
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Clopidogrel and its related compounds

0 OCH
O OH 3
\I/

Imp-B

Imp-A
mp Limit: 0.3%

Limit: 0.2%

Imp-C
Limit: 1.0%
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Clopidogrel bisulphate

Impurity BL/7.076
Impurity B2/8.518
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Clopidogrel bisulphate

= L_

45 T -
-

- |—
- ]

=14 = o
c ] £=3 r
3 jar) -

= | = =

= E Lol B —

s - i =2 o ==
= 2 = =
= ]

—_ - — ==
01030 = = — =
o = =
= - =
= = = e
m = [==] e
e, T 5 =
= E o = = =
= ] =] = =
- b (= = o |
= ) 3
+ = = o
- o =
o0 Pl E g B
-1 = —
B 3 8
— o - (i)
I o - -
- - o o
= = =
=1 = =
- o o
005 - = |
- fu h A

H
=
2




__«€_  Chiral Impurity Methods - Case Study 3

(INDIA) PRIVATE LIMITED

Clopidogrel bisulphate
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Sl Clopidogrel bisulphate
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B emonenrs Clopidogrel bisulphate

Detection : 220 nm by UV; Temperature: 25 ° C

| Injection no: 200

Injection no: 1

.
—
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Clopidogrel bisulphate
Chromatographic Characteristics

Compound peak

Imp A - 3907

Imp Bl . 11520
Imp C & 11554
Imp B2 2. 11063

Clopidogrel 3.6 10235

Note: Column memory effects may influence the elution of Imp A,
hence recommended to dedicate the column for this application.
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A— Conclusions

« Perhaps, the chiral impurity methods described in Pharmacopeia for
Oxaliplatin, Lamivudine & Clopidogrel bisulphate are utilising the
columns, which are not so durable and hence results into high

analytical cost.

« It would be beneficial to adapt new generation chiral column
chemistry available today to develop an efficient & cost effective
chiral impurity methods.
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