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HE  RARER/D TR (PLS) 454 N T Z M4 (ANN) B LM Norvase (2595 5 ) 25 (I Z0 41 (NTR) 8 )%
FPtRE, SEEET X A RO o AR R A S AR BN N . BT T IR AR PLS-ANN BERL ) 43 53
W T RN KU, SO X AR E 27 s 00 B g5 5 a2 mm. DL HPLC ¥ f0 e 45 SRR
TR R S S e T T A AR X R 22 RE <3. 5% , %73 T Norvasce 24 i SEFR A 7= Hi i i s il
XA /DT, AT LML, T sNg S JEmEIRE BT Norvase 25 5

HESES 0657 XERIRIREG A XEHS 0251-0790(2007)05-0847-04

Bifi 5 3 2151 ( Near infrared, NIR) 63 St LR R AR 0 & i, NIR S8 il 25 Tolk b i e v
SE R R T BRI ST, ALHE DTGP 0 B [ R 24 70 B AR SRR SR AE DA P AR A B Bt
PRI 2 W s 8 JEORL R P2 S B DR 4 2 T NIR S ik FH T 0 2 26 0 v A sk 2 4ok B ) Sk 22
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Norvase (451 5 ) &AL 7 S KIRTT S LR 259, HAT RO o0& R R 2 S b F-, A4~ Rl v
) R TE 4.869 ~5. 142 mg Z ], MR 2SR &, 38 8 R S 0RO (37 (HPLC) Kl HIZ iR
AR, BRER B, TR, TR ML RV RN RE. R NIR S b, ol Sesl et
B ARREIRE R M, BN T BT A ALIA AR R 2R T R 2R A W R
FEZG i NIR YGiBRiR 228K, AN T LML (ANN) Bkt —A B AR LS T H, T DR i
Mri 2219 NIR Y63 %, /)y 7 ( Partial least squares, PLS) ¥ i) 12 M55, A LIXE NIR
HREHEATACREMAT . A SR AT PLS 5, ¥E#8 NIR YGIBM AR K, Bl ANN B0 NIR J6i, R
FH PLS-ANN JRAS: 10 10 24 fh p 2R R R & S 1 & i 118 T AJZ S S BRI B2 2 5 B
XP o RIS R A, LB T NIR DG 80 B — B S E50R — B 2 40 NIR 63 £icds 43 i & 57 1)
PLS-ANN A 700 S F1 0 5 5 (0 5%, FFLA HPLC B 52 (EVE S br , BFIE T 4% SCH7 1 (A v
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1.1 RXFEMNE

FABRER AL (0 HTal) 3 KA 80 AMit5 Norvase 24 il B K W B il 25 A RS "I AL, Hod oA sudisr
IR R 28 AT 1) B iR FH HPLC 00 .

H A B UV-3100 UL A1) W3 2098 Y EE T, B ISR-3100 FHA3ER.
1.2 XEFHE

¥ Norvasc 25 5 UFE ISR-3100 FRAFBRAE A N, HBR IR BUB K 8 E , - Fammen, (3R 6 ;
VRSB 42 5 12 nm, NIR YERERY I BTG E S 1100 ~2500 nm, % 1 nm 303 1 MROGEM, &4
FESEHE 2 Ik, BULEME, RIFSE) 80 > Norvase 24 (1) NIR JGi.
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1.3 HIELERRME

FRAREAY NIR JEiEAEA 1401 DOERE(E, 5 NIR SE3E O B ] PLS-ANN A AL AT 40 2.
PLS # A4~ & [E Thero Nicolet 23 F] TQ Analyst 6. 1.1 HFHFEF, ANN #f4: K H Matlab 6. 5 ( Mathworks,
Inc. , USA) PRy, HEH M AAT .

2 RS

2.1 HPLC &5 47 Norvase A R R BB IS FHIRE

K HPLC £ 7087 1 80 Mt Norvase 25 1 H A R A5 IR 24 S H-F- Y 7% 1 (4. 869 ~5. 142 mg) , LU
AESR NIR SGiE7E I Norvase 25 7 W EERT IS5 (8, o2 WIS A5 S S A= F0E. K 80 Mit5 25
REMLSY A 3 4l YIZHREE (Train set) 7 62 NFESL, Wit 4E (Monitoring set) 7 8 MR, Higx 10 MEESLE
TR 4E (Test set).
2.2 Norvasc 25 /5 #J NIR i

255153 80 M5 Norvase 245 7 Y NIR Yei 8], &1 1 S BEHLZEHCR I b 3 A~ NIR Yok, wl bl
Norvasc 24 i B NIR Yt B S , JoiE H P
WA AT 2 T RS A T OCIE AR AT, A RS I
S BERHR B T
2.3 PLS BEEERFERKEE

TEARSLEGH, BEAFERL I NIR Y65 A 1401 4
W CREMEE S, FH ANN 35X NIR i a4 7 g Afr B 0.00
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TN P45 is 47 B B fa) KK, 223 i B o IR ey, Fig.1 NIR spectra of 3 batches Norvasc in tablets
WHAEOLT, ANN BERUEOR BRI A RO LA DL A, A5 AT 24 B XF NIR Y9 1401 4>
WO FE A FEA TR T e i, 38 R ] 0 Bl g ) B — 8 s s D IOG B, SRR 5 1 A 3R
B RS, TR PLS ¥ T LI NIR SGIESEAT 2 0G0 A B 9 RF i, B FRIR Y NIR SGiB I [
S AR R4, Wb TR R

Thero Nicolet 22 F] TQ Analyst 6. 1. 1 H1() PLS #40] DLSEEIE A e £5, M 505, i miE#E NIR J6
TR LY 2248 ~2300 nm, BEIEFEINIA 53 MK B EERE, RIS AT (802 53.
2.4 ANN REBEZFFITFMIRE

ANN BEBUBE ] = 2 m Ay 2, B0 1 ANMAJE 1 AREEAN DMl 2. R4 hm AR R
FEARRAFESEL, 2 LNGREEREATEA [ A R WO B AR M AR, T8 ek A2 B0E 119
AT A (A TR BT sSR0SI R A IR BE (R ) . 0 268 s J2 am H 1 A 000 ) ok S 45 2R
H1 T Norvase 25 )1 AT AR R Z A1 1 AR08, BT LA ANN 28t 2 e 1 35 S (A
MEIT).

£ ANN FERU 28 1 2 2] b R vhr, 5 S AU ZRER 62 AN FEAS I IR BE B 500 S B & it
(Z%1MH) , RIFTEZSEL. Net train param, Epoch =0 ~2000, Goal =0, Show =50, Time =inf, Tr =0. 5.
R A% 386 RSO T4 R — 2 1 2% 2T LU [ 2l 819 2 45 J2 22 [R] ) e e A A7 2R A, ARl D90 286 1) S B
HE 5 40 G (A L Ak B — 5 NS B2 SR (RN T 308 Y B R SUVFIRZEMH)

ANN B (R T30 BE 3 R H R 4 AR AR B AR X AR IR 22 RSE( % ) | RIS

RSE(%) = [ (e, -en ] x100

K, n WIS REIFEARL, AR 8, o WML @ DA A RO I 5 8, ¢ 85 i A
FEAS A RN T S5 & A
2.5 NIR iR E—MNZH SEIEE N ANN KBS HEE
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No. 5 B H 3%, PLS-ANN F%-NIR ik dE a8 3R Norvase 25 4 2R 2 89 2% 547 849

2300 nm P4, JII NIR SEREH0— B . B S808000 (53 AN K5 MK ) 48 1AL ANN B, 55U
NIR DGl 7 ANN BRSEATXF H. )30 W 8 MRERL IR BE L, 52 % (AL, 13T 3
FIOGIE B AR FRIEDR 22 RSE(% ) , ARSHULE 1.

Table 1 Selection of the vary ANN model parameters

No. Referenced concent Conventional spectra First-derivative spectra Second-derivative spectra
by HPLC/mg Calculated value/mg RE(% ) Calculated value/mg RE(% ) Calculated value/mg  RE(% )
1 5.077 4.983 -1.851 5.506 10.488 4.938 -10.319
4 5.080 4.981 -1.949 4.818 -3.276 4.476 -7.099
15 5.055 5.031 -0.467 5.323 5.796 4.990 -6.254
18 5.010 5.172 3.228 4.919 -4.8% 5.116 4.015
40 4.982 4.962 -0.397 5.216 5.107 5.036 -3.453
47 5.003 4.983 -0.396 5.085 2.043 4.642 -8.710
61 4.997 5.076 1.585 5.442 7.204 5.134 -5.667
78 4.970 4.947 -0.467 5.273 6.59%4 5.031 -4.589

RSE(% ) 0.057 0.191 0.263

21 AT L, R AR NIR S8 8257 i ANN BERU RSE (% ) fe/)y, BN fE ) By, PR tse £
b NIR iS4l 4257 ANN A1,
2.6 BMANBET REAERE

BEASFER B NIR YGig e D KB N AT 53 DMOCEEEEYE , Wl 7e ANN WIZERY 5 A 2 3%
SE T S TR, T DASEREAS R A A AT B, DL Pl 45 PR O v 8 di . A Rs 2, 3, 5 M1 7 nm
WG EEA, BI85 AT S8 R 26, 17, 11 F 8 B, A3 BTl W4 4 v 8 /MR i iR B
520, GiitH RSE. fhE 2 v WL, AN [R) 4 A 0] BR800 (i AT AB80) Xl s 45 SR i S K
MET AT Bk 53 B, WEIAERR S A AR AR E IR 22 RSE% /)N, BT LATERE 53 7E 4 ANN A58 {4 e A4 40
AT A, BV 45 13 2 5 i A UG B B K, Zead PLS IRBHR R 5, 53 NI AW
EAS L HR IR 4.
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Fig.2 Effect of the number of input nodes on RSE Fig.3 Effect of the number of hidden nodes on RSE
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ANN 5 28 503 (1) B 55 J2 p 22 0 H (B3 J2 719 U880 Rt 45 SR A A RS ). 7 e A A K
BN, VERRRa s 2 5800 h 40, 50, 60, 70 F180, HE BBUIMREFF AL M, Flm Widas 45 b 8 MHE
VR EE 43 GE it H RSE. 1 3 7 Y 1A [A] B 35 J2 750 U BORt i 45 SR i 52 e, mT 0L, RSE & 7e 1y
FUBUS0 ANF f/IMEL, ITLABERE 50 1R A fedd ANN AERY A B 5 20 U8
2.8 X8 & Norvasc A4

FHABMACS BT T B B ANN B8 FiZ ANN 580 X5 i 56 45 19 10 > Norvase 24 & i JL B
NIR SCIEHEAT AR, 43 0 S0 L r (R AT OB A3 (R v B, A5 81 I 1) 2R i 2 e b i Tl 5 =B, 5
HPLC 09 E (E LL AR, TR A X222 RE (% ). W EL#¢ PLS-ANN TR & 501k (0 T 25 5%, sp gl
ANN A FEF 5 (ZE 1100 ~2500 nm 3 BB PVE 27 N0 AT S8, B 17 S 8E 8 50) , Siit RSE
R LFE 2. th#2 UL, PLS-ANN JR-ABHI R RSE b ANN BEHI/N | FRINZ5 B 0 fEf ; PLS-ANN R4
MR RE <3.5% . SEHG25 0], PLS-ANN FLAIX} Norvase 24 5 NIR 18 J5 5 96385 HL A 5 4 1 figt At
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Table 2 Analytical results of the samples in the prediction set

No. HPLC Referenced ANN PLS-ANNR
value/mg Calculated value/mg RE(% ) Calculated value/mg RE(% )
8 5.020 4.977 -0.865 5.061 0.813
10 5.105 5.315 4.114 4.950 -3.044
23 5.071 5.018 -1.043 5.158 1.724
27 5.112 5.005 -2.093 5.083 -0.575
34 4.977 4.975 -0.034 5.148 3.438
62 5.103 5.050 -1.039 5.105 0.039
63 4.990 4.913 -1.553 5.110 2.399
70 5.045 5.011 -0.674 5.007 -0.757
73 4.960 5.025 1.317 4.970 0.206
77 4.920 4.912 -0.165 4.997 1.563
RSE(% ) 0.0886 0.0688
5 % % W
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Nondestructive Quantitative Analysis of Norvasc in Medicine Tablets by
PLS-ANN Arithmetic Combined with NIR Spectroscopy
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3. Department of Chemistry, Tsinghua University, Beijing 100084, China;
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Abstract  Artificial neural network ( ANN) algorithm combined with partial least squares ( PLS) was used to
parse near infrared (NIR) reflectance spectra of Norvasc medicine in tablets. The nondestructive and quantita-
tive determination of the contents of amlodipine besylate, which is an effective component in the Norvasc tab-
lets, were accurately carried out. The best model of PLS-ANN was designed. The effect of the best wavelength
range, derivative NIR spectrum, input nodes and hidden nodes on the predicted results was discussed respec-
tively. Compared the results with those of HPLC, the relative errors( RE) of mlodipine besylate are less than
3.5% . The analytical results could be applied to the quality control of Norvasc medicines in practical manu-
facture.

Keywords Partial least squares; Artificial neural network ; Near infrared reflectance spectrum; Nondestruc-

tive and quantitative analysis; Norvasc in tablets (Ed. : K, G)



