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D evelopm ent of quantitative m odels for determ ination of sim vastatin
tablets using near infrared diffuse reflectance spectroscopy
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Abstract Objective To develop a near infrared d iffuse reflectance spectroscopym ethod for rap i detem nation of
smvastatin tab lets M ethods U sing clister analysis m ethod d iffuse reflectance spectra of 10 sanples per concentra
ton of 8 concentratbns of smulated sanples and 30 sanples of four specifications fran 7 m anufacturers were d v id-
ed into calbration and validation set The second derivative was selected as the preprocessing method and 11995.7
— 5446.3 an” 'was selected as he frequency range The quantitatve models were established by partil least
squares ( PLS) akorithm. Results 92 batches of smvastatin tablets sanples concentratbn ranges of 2. %% —
16. Y%, were used as calbration set The rootmean square errors of cwss valdation RMSECV was 0. 11Q and de
tem nation coefficients R> was 0. 9993. The rootm ean square error of predictbn RM SEP of 12 baiches samples n
valdation setwas 0. 137. The correlation valie betw een prediction and true of 12 true sanples was 0. 9981.A 1l the
re lative deviatons of the true value and N R prediction of 10 true sanples fran 8 manufacturerswere notmore han
2. 0% . And the results of content unifom ity test of 2 samples fran 2 manu facturers were accordant with HPLC re-
sults Conclision The estab lished NR m ehods can be applied not only to accurately and fast assay the various
specificatins sivastatin tablets of differentm anufacturers but also can be used 1o test the con tent unifom ity of a
manufacturers sample n process contwol
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Fig 1 NIRDRS of simvastatin tablets,raw material and excipients
1. ERAhIT H (simvastatin tablets) 2. %f4} ( excipients)
3. 5k} (raw material )
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Fig2 Cluster analysis of simvastatin tablets’ NIRDRS
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Tab 1 Selection of calibra tion m odels

( calibration ( regims of

( preprocessing) ( rank)
model) frequency) /an~ ! (RMSECV) (R?) ( RM SEP) (R?)
1 11995. 7~ 5446 3 (secand deriv ative) 8 0. 110 99 93 0. 137 9. 81
2 11995. 7~ 4597. 7 (secand deriv ative) 9 0. 113 99. 93 0. 143 0. 75
3 7502 2~ 5446.3 (secand deriv ative) 9 0. 161 99. 86 0. 153 0. 71
4 11995. 7~ 7498 3 (secand deriv ative) 8 0. 129 99. 91 0. 154 9. 71
6105~ 5446 3
5 6105~ 5446 3 (secand deriv ative) 8 0. 175 99. &3 0. 158 9. 69
6 11995. 7~ 7498 3 ( secand deriv ative) 8 0. 125 99. 91 0. 179 9. 60
6105~ 4597.7
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’ 2 2 Tab 2 Effect of snooth point on RM SCEV and RM SEP
2 2
snoothing
9 (Nay (TR
pont)  (RMSECV)  (R?)  (RMSEP) (R?)
1 9 0.110 99.93 Q 137 99 64
2 13 0.207 99.76 0 221 99.40
3 17 0. 166 99. 84 Q0 294 98 93

4 21 0.133 9990 Q 312 98 80
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Tab 3 The prediction results of validation
NIR (HPLC )
HPLC NR
9% 13 , NIR
(HPLC value)  (NR pred ictim) (relative
(Na ) ( difference)
Po, mg* mg~ ! Po, mg mg ! error) Mo
1 12 410 12 320 0.091 0.73 3 25 1
2 14242 13 950 0.288 2.02 , 5d ,
3 9,600 9768 ~0.168 - 175 s RSD 0. 6%
4 9 69 9 758 -0.0623 -0.64
5 9712 9543 0. 169 1. 74 3 3
6 9566 9 461 0. 105 1. 10 8
7 8 248 8190 0. 0581 0. 70
, HPLC R
8 4375 4480 -0.105 - 2.40
9 6 008 5972 0. 0355 0.59 4 N R HPLC
10 9531 9,555 ~0.23 - 0.2 9% t ,NR HPLC
11 9084 9132 - 0. 0487 -0.54
12 16 873 16 550 0.321 1.90 4
13 7. 456 7.621 - 0. 164 -2.20 Tab 4 Assay of samples of various specifications
1 7244 7210 0. 0345 0. 48 fran differentmanufacturers
15 6 401 6332 0. 0689 1.08
HPLC
16 9.220 9285 - 0.0653 -0.71 ( relative
(manu- (bawch  (specifi- (HPLC) (NR) (deviation) deviation)
17 2 - 0. 131 - 1L viat
825 8 38 0-13 ¥ facurer) Na ) cation) /mg Mo Mo Mo craton
18 8162 8102 0. 059 0.73 e
A N 1068 40 9. 62 966 -0.04 -0.42
3.2 B 0805201 10 8.54 855 - 0.01 -0.12
3.2.1 B 0611231 10 8. 60 8 63 -0.03 -0.35
6
[ ]: C 061201 5 4. 82 481 0.01 0.21
= Factor X Rank M C 080103 10 9.13 898 0.15 1. 64
, Rank ;M D 070601 20 9. 62 948 0. 14 1. 46
E 20080531 10 10 77 1059 0. 18 1. 67
Factor 2
F 20070201 10 7.26 7.23 0. 03 0. 41
G 20080102 20 9.20 914 0. 06 0. 65
( 0. 17) H 07080201 10 4.17 425 - 0.08 - 1.9
3.2.2 34
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Tab 5 Test of content uniform ity of
different m anu facturers
C(061201) B( 0805201)
(No ) HPLC NR HPLC NR
1 98 15 98 19 105. 93 106 59
2 96 71 97.02 102. 34 102 22
3 97. 31 97.66 101. 48 100 98
4 95 02 9529 102. 52 102 27
5 95 60 9536 102. 94 103 74
6 96 30 96 23 105. 27 105 43
7 98 27 97. 62 9. 41 97. 76
8 98 24 97.58 102. 77 103 53
94 78 9493 105. 04 105 28
10 99 27 99 45 102. 60 102 11
96 97 96 93 102. 93 102 9
( average)
N 1. 53 1. 45 2.16 254
A+ 1 808 4 56 452 5.09 553
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