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APPENDICES

APPENDIX A

PXRD diffractograms of amorphous clopidogrel 2nd batch prepared by spray drying

method (a) and freeze drying method (b) compare to clopidogrel RM (c)
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APPENDIX B

Aexo

DSC thermograms of initially prepared spray dried (a) and freeze dried clopidogrel (b)

(2nd batch)
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APPENDIX c

P C 2
S a m p le s  ( S c o r e )

RM
4053.

•  *

•  *  
•

SP (Day 0) - A \
FZ (Day 0)

•>©
N o o
2  -2009 
Q-

-2106

o I
-1186

PC1 (98%)

PCA of initial samples prepared by spray drying and freeze drying compare to 

clopidogrel RM obtained by Multibase program (2nd batch)



0 8 f r£ 6  เ 2 £ 9

III IIIIIIIII m il

Linearity and Range

S td - C lo p id o g e r l

C o n e , ( m g / m l ) A r e a

0 .0 2 5 9 5 2 7 7 5 3

0 .0 2 5 0 .0 2 5 3 5 4 8 0 4 3

0 .0 2 5 0 4 9 8 8 5 7

0 .0 4 9 4 1 0 4 2 9 9 2

0 .0 5 0 0 .0 5 3 6 1 1 2 9 3 6 2

0 .0 5 2 2 1 0 9 0 9 7 2

0 .0 7 7 2 1 6 2 2 4 9 6

0 .0 7 5 0 .0 8 1 6 1 7 3 0 0 3 7

0 .0 7 6 4 1 6 0 7 1 9 3

0 .1 0 4 4 2 1 2 4 7 8 3

0 .1 0 0 0 .1 1 2 0 2 3 0 7 2 3 0

0 .1 0 2 0 2 0 8 1 5 7 1

0 .1 2 6 4 2 5 5 3 0 2 5

0 .1 2 5 0 .1 3 1 2 2 6 3 8 3 9 4

0 .1 3 7 2 2 7 6 2 4 7 7

0 .1 5 1 2 3 0 7 5 9 7 6

0 .1 5 0 0 .1 5 9 1 3 2 6 9 9 4 2

0 .1 6 2 8 3 2 7 2 7 4 6

0 .1 7 8 8 3 5 8 0 4 8 1

0 .1 7 5 0 .1 6 9 6 3 4 1 2 4 3 7

0 .1 7 2 4 3 5 0 9 7 9 5

4000000 -T-
♦  Series 1

0.0000 0.0500 0.1000 0.1500 0.2000

Regression equation: y = (19,988,234.7771)x + 43702.2095

R2 =  0 .9 9 9 1

ON-pN

T h e  c o r re la t io n  c o e ff ic ie n t:

H
P

LC
 V

A
LID

A
T

IO
N
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Accuracy

Sample solution No. Weight (mg)

Cone. Add 

(mg/ml) Area

Cone, found 

(mg/ml)

%

Recovery

1 3.98 0.07960 1646570 0.08019 100.74

80% of the test concentration 2 4.13 0.08260 1675031 0.08161 98.81

3 3.88 0.07760 1619781 0.07885 101.61

1 5.15 0.10300 2118533 0.10380 100.78

100% of the test concentration 2 5.12 0.10240 2128358 0.10429 101.85

3 5.01 0.10020 2080935 0.10192 101.72

1 5.96 0.11920 2457759 0.12077 101.32

120% of the test concentration 2 6.08 0.12160 2463165 0.12104 99.54

3 6.11 0.12220 2533967 0.12459 101.95

Average %Recovery = 100.92%
Mean 100.92

Specification:

Average %Recovery between 98 and 102%



08 f r£61 -3£9

lillllllllllUllllll

Precision (Related substances)

Std-Ctopidogret Related Cpd A Std-C lopidogrel Related Cpd B1 & B2 Std-C lopidogrel Std-C lopidogrel Related Cpd c

Injection No. te(mins) Area (rs) Injection No.
tR

(mins)
Area (rs) t R(mins) Area (rs) Injection No. t R(mins) Area (rs) Injection No. t R(mins) Area (rs)

1 3.875 58088 1 8.000 46710 10.983 45261 1 9.917 10579 1 17.150 78043

2 3.867 59816 2 8.075 45292 11.167 48920 2 9.900 11097 2 17.158 78011

3 3.867 58158 3 8.142 43288 11.250 48901 3 9.892 11173 3 17.208 77500

4 3.858 58531 4 8.125 46026 11.200 49522 4 9.892 11324 4 17.208 77436

5 3.867 58735 5 8.125 43634 11.275 49071 5 9.900 11479 5 17.258 77751

6 3.858 58735 6 8.158 43693 11.317 49560 6 9.917 11695 6 17.092 77679

Average 3.865 58677.2 Average 8.104 44773.8 11.199 48539.2 Average 9.903 11224.5 Average 17.179 77736.7

SD - 623.16 SD - 1432.50 - 1631.76 SD - 382.52 SD - 252.60

%RSD - 1.06 %RSD - 3.20 - 3.36 %RSD - 3.41 %RSD - 0.32

Item /  Com pound
Related

A

Related

B1

Related

B2
Clopidogrel

Related

c
Retention tim e (tR) (mins) 3.865 8.104 11.199 9.903 17.179

Relative retention time (RRT) 0.39 0.82 1.13 1.00 1.73

Resolution (Rs) between B1 and clopidogrel: NLT 2.5 2.61

Relative standard deviation (RSD) : NMT 15% for each peak 1.06 3.20 3.36 3.41 0.32

S p e c if ic a t io n  (U S P  35) 

S y s te m  s u ita b il ity  s o lu tio n ::

T h e  re la t iv e  re te n tio n  t im e s  a re  a b o u t  0 .5  fo r  c lo p id o g r e l re la te d  c p d  A , 0 .8  a n d  1 .2  fo r  th e  tw o  e n a n t io m e rs  o f  c lo p id o g r e l  re la te d  c p d  ธ ,  1 .0  fo r  c lo p id o g r e l 

a n d  2.0 fo r  c lo p id o g re l re la te d  c p d  c
T h e  re s o lu tio n  (R) b e tw e e n  c lo p id o g r e l  a n d  th e  f irs t  e n a n t io m e r  o f  c lo p id o g r e l  re la te d  c p d  ธ  is  g re a te r  th a n  2 .5

S ta n d a rd  s o lu tio n :

T h e  re la tiv e  s ta n d a rd  d e v ia tio n  (R S D ) fo r  re p lic a te  in je c tio n s  is n o t m o re  th a n  1 5 %  fo r  e a c h  p e a k

O'O'
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Precision (Assay)

S t d - C lo p id o g r e l

In je c t io n

No.

Ï r

(m in s )
A re a  (rs)

1 8 .8 1 9 2 4 0 8 5 3 3

2 8 .8 01 2 4 2 9 9 6 4

3 8 .8 0 3 2 4 2 8 3 5 8

4 8 .7 8 9 2 4 3 0 9 3 5

5 8 .7 8 4 2 4 4 1 9 0 2

6 8 .7 6 4 2 4 3 0 5 4 9

A v e ra g e 8 .7 9 3 2 4 2 8 3 7 3 .5

SD - 1 0 8 6 7 .2 9

%RSD - 0 .4 5

S t d - C lo p id o g r e l  R e la te d  C p d  B1 &  B2 S t d - C lo p id o g r e t

In je c t io n

N o .

{ r

(m in s )
A re a  (rs) t R(m in s ) A re a  (r5) In je c t io n  N o.

tR

(m in s )
A re a  (r5)

1 6 .9 1 7 2 8 4 2 4 9 .0 4 2 2 9 5 8 8 1 8 .0 0 0 1 1 2 87

2 6 .9 1 7 2 8 4 5 0 9 .0 2 5 2 9 7 1 1 2 7 .9 9 2 1 1 5 1 4

3 6 .9 0 0 2 8 4 8 6 9 .0 0 8 2 9 5 7 4 3 8 .0 0 0 1 1 2 18

4 6 .8 8 3 2 8 5 9 9 9 .0 0 0 2 8 9 9 5 4 7 .9 9 2 1 0 9 0 7

5 6 .8 9 2 2 8 3 1 0 8 .9 9 2 2 9 4 3 4 5 7 .9 9 2 1 1 3 3 0

6 6 .8 8 3 2 8 5 9 1 9 .0 0 8 2 9 4 9 1 6 7 .9 7 5 1 1 1 6 2

A v e ra g e 6 .8 9 9 2 8 4 7 6 .7 9 .0 1 3 2 9 4 6 5 .5 A v e ra g e 7 .9 9 2 1 1 2 3 6 .3

ร อ - 1 0 8 .9 8 - 2 4 9 .0 2 ร อ - 2 0 1 .3 8

% RSD - 0 .3 8 - 0 .8 5 % R SD - 1.79

I t e m  /  C o m p o u n d
R e la te d

B1

R e la te d

B2
C lo p id o g r e l

R e te n tio n  t im e  ( tR) (m in s ) 6 .8 9 9 9 .0 1 3 7 .9 9 2

R e la tiv e  r e te n t io n  t im e  (RRT) 0 .8 6 1 .13 1.00

R e s o lu t io n  (Rs) b e tw e e n  B1 a n d  c lo p id o g r e l:  N L T  2.5 2 .91

R e la tiv e  s ta n d a rd  d e v ia t io n  (RSD) : N M T  1 .0 % 0 .4 5

S p e c if ic a t io n  (U S P  3 5 )

S y s te m  s u ita b il ity  s o lu t io n ::

T h e  re la t iv e  re te n tio n  t im e s  a re  a b o u t  0 .8  a n d  1 .2  fo r  th e  tw o  e n a n t io m e rs  o f  c lo p id o g r e l re la te d  c p d  B a n d  1 .0  fo r  c lo p id o g re l 

T h e  re s o lu t io n  (R ) b e tw e e n  c lo p id o g r e l  a n d  th e  f irs t  e n a n t io m e r  o f  c lo p id o g r e l  re la te d  c p d  B is g re a te r  th a n  2 .5  

S ta n d a rd  p re p a ra tio n :

T h e  re la t iv e  s ta n d a rd  d e v ia tio n  (R S D ) fo r  r e p lic a te  in je c tio n s  d e te rm in e d  fro m  c lo p id o g re l b is u lfa te  is n o t m o re  th a n  1 .0 %
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APPENDIX E

S a m p le s  ( S c o re )

RM

FZ 3030

SP 3030 at -1036

p
CL

PCA of spray dried and freeze dried samples stored at 30°c 30%RH for 7 days 

compare to clopidogrel RM obtained by and Multibase program (2nd batch)
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APPENDIX F

S a m p le s  ( S c o r e )

RM

SP (40/75)

SP (Day 0)

SP (30/30)

SP (40/30) O
Q_

V
O» *

PC1 (97.9%)

PCA o f SP730/30» SP?40/30. Sp740/75 and RM (Figure 85) compare to  SP°

P C 2
S a m p le s  ( S c o r e )

RM
1643.

FZ (40/75)

jÿ ►

FZ (30/30)

FZ (Day 0) ?
__  -1413 -2731

FZ (40/30) CMO •  •

-650.

PC1 (98.2%)

PCA o f  FZ730/30, FZ740/30, FZ740/75 a n d  RM (F igure 86) c o m p a re  to  FZ°
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S a m p le s  ( S c o r e )

SP (30/30)

RM

SP (Day 0) 

FZ (30/30) 

FZ (Day 0) บ
Q_

PCA o f SP730/30. FZ730/30 and RM (Figure 97) compare to  SP° and FZ°
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APPENDIX G

Clopidogrel Related Compound A (Spray dried samples)

Descriptives

Datai

N Mean std. Deviation Std. Error 95% Confidence Interval for 

Mean

Minimum Maximum

Lower Bound Upper Bound

1 11 .174022 .0563400 .0169871 .136172 .211871 .0840 .2586

2 11 .346037 .2403325 .0724630 .184580 .507495 .1596 .9914

3 11 1.009422 .6961938 .2099103 .541712 1.477131 .2066 2.5136

Total 33 .509827 .5516242 .0960255 .314229 .705424 .0840 2.5136

Test o f Homogeneity o f Variances 

Datai

Levene Statistic d fl df2 Sig.

11.282 2 30 .000

ANOVA

Datai

Sum of Squares df Mean Square F Sig.

Between Groups 4.281 2 2.141 11.769 .000

Within Groups 5.456 30 .182

Total 9.737 32
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M ultip le  Comparisons 

Dependent Variable: Datai

(1) Group บ) Group Mean std. Error Sig. 95% Confidence Interval

Difference (l-J) Lower Bound Upper Bound

1
2 -.1720155 .0744274 .112 -.378930 .034898

3 -.8354003* .2105965 .007 -1.429788 -.241013

Dunnett T3
1 .1720155 .0744274 .112 -.034898 .378930

2
3 -.6633847* .2220658 .032 -1.270948 -.055822

1 .8354003* .2105965 .007 .241013 1.429788
3

2 .6633847* .2220658 .032 .055822 1.270948

* The mean difference is significant at the 0.05 level.

Conclusion (Clopidogrel Related Compound A obtained from  spray drying m ethod)

Storage at 30°c 30%RH and 40°c 75%RH have significant difference (p=0.007)

Storage at 40°c 30%RH and 40°c 75%RH have significant difference (p=0.032)

Storage at 30°c 30%RH and 40°c 30%RH have not significant difference

Clopidogrel Related Compound A (Freeze dried samples)

Descriptives

Datai

N Mean Std. Deviation Std. Error 95% Confidence Interval for 

Mean

Minimum Maximum

Lower Bound Upper Bound

1 11 .286479 .1428016 .0430563 .190543 .382414 .1234 .6592

2 11 .645650 .5481467 .1652724 .277400 1.013899 .2370 1.9509

3 11 1.097531 .6831655 .2059822 .638574 1.556487 .2370 2.3252

Total 33 .676553 .5997241 .1043986 .463900 .889206 .1234 2.3252
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Test o f Homogeneity o f Variances 

Datai

Levene Statistic d fl df2 Sig.

8.348 2 30 .001

ANOVA

Datai

Sum of Squares df Mean Square F Sig.

Between Groups 3.634 2 1.817 6.921 .003

Within Groups 7.876 30 .263

Total 11.509 32

Post Hoc Tests 

M ultip le  Comparisons 

Dependent Variable: Datai

(1) Group (J) Group Mean

Difference (l-J)

std. Error Sig. 95% Confidence Interval

Lower Bound Upper Bound

Dunnett T3

1
2 -.3591707 .1707888 .157 -.832292 .113951

3 -.8110517* .2104341 .008 -1.397981 -.224122

2
1 .3591707 .1707888 .157 -.113951 .832292

3 -.4518810 .2640902 .270 -1.139702 .235940

3
1 .8110517* .2104341 .008 .224122 1.397981

2 .4518810 .2640902 .270 -.235940 1.139702

* The mean difference is significant at the 0.05 level.

Conclusion (Clopidogrel Related Compound A obtained from  freeze drying m ethod)

Storage at 30°c 30%RH and 40°c 75%RH have significant difference (p=0.008)

Storage at 40°c 30%RH and 40°c 75%RH have not significant difference 

Storage at 30°c 30%RH and 40°c 30%RH have not significant difference
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Clopidogrel Related Com pound c (Spray dried samples)

Descriptives

Datai

N Mean Std. Deviation Std. Error 95% Confidence Interval for 

Mean

Minimum Maximum

Lower Bound Upper Bound

1 11 1.311741 .5353119 .1614026 .952114 1.671369 .7041 1.9419

2 11 1.295851 .5442203 .1640886 .930239 1.661463 .6675 1.9460

3 11 1.310109 .4625464 .1394630 .999366 1.620852 .7722 1.9254

Total 33 1.305900 .4990152 .0868674 1.128957 1.482843 .6675 1.9460

Test o f Homogeneity o f Variances 

Datai

Levene Statistic d fl df2 Sig.

1.276 2 30 .294

ANOVA

Datai

Sum of Squares df Mean Square F Sig.

Between Groups .002 2 .001 .003 .997

Within Groups 7.967 30 .266

Total 7.969 32

Conclusion (Clopidogrel Related Compound c obtained from  spray drying m ethod)

Storage at 30°c 30%RH and 40°c 75%RH have not significant difference

Storage at 40°c 30%RH and 40°c 75%RH have not significant difference

Storage at 30°c 30%RH and 40°c 30%RH have not significant difference
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Clopidogrel Related Compound c (Freeze dried samples)

Descriptives

Datai

N Mean std. Deviation Std. Error 95% Confidence Interval for 

Mean

Minimum Maximum

Lower Bound Upper Bound

1 11 1.296944 .5939246 .1790750 .897940 1.695948 .7107 2.2104

2 11 1.307939 .5796219 .1747626 .918543 1.697334 .6589 2.0857

3 11 1.317583 .5051140 .1522976 .978243 1.656923 .7737 2.0857

Total 33 1.307488 .5431628 .0945525 1.114891 1.500086 .6589 2.2104

Test o f Homogeneity o f Variances 

Datai

Levene Statistic d fl df2 Sig.

.815 2 30 .452

ANOVA

Datai

Sum of Squares df Mean Square F Sig.

Between Groups .002 2 .001 .004 .996

Within Groups 9.438 30 .315

Total 9.441 32

Conclusion (Clopidogrel Related Compound c obtained from  freeze drying m ethod)

Storage at 30°c 30%RH and 40°c 75%RH have not significant difference

Storage at 40°c 30%RH and 40°c 75%RH have not significant difference

Storage at 30°c 30%RH and 40°c 30%RH have not significant difference
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