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Abstract

Objective: This study aims to establish a method that combines near-infrared spectroscopy with
multivariate statistical control to judge the mis-feeding errors in the mixed production process.
Methods: Using a near-infrared spectrometer to conduct spectral scanning during the mixing pro-
cess, pre-processing and band selection of the spectra are carried out, and an online monitoring
model for the mixing process is established by combining multivariate statistical process control
(MSPC). Results: The established similarity match value (SMV) model selected the wavelength range
0of 1304.54~1502.76 nm, adopted the second derivative spectral preprocessing method, and set the
judgment threshold at 0.9960. Using 40 normal batches for model building and 30 normal produc-
tion batches and 4 simulated mis-feeding batches (including drug omission and +5% dosing devia-
tion) for validation, the model correctly judged both normal and mis-feeding batches without false
negatives or false positives. Conclusion: The hybrid process mischarge judgment method developed
in this study is stable and reliable, and can enable rapid judgment of the state of the mixing process
in production.
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Z(SPE)54i i B NN R A 2748 B i BE4% il (MSPC) J7 i RE i 0 1 FR A HEAT S 3 A [12]-[15], Jeitk
FRACLRE B B U7 vE R T SR oy S5 SR W, AR DR ) ) s IR B R AP IIE FH [ 16]-[18]. TEZ) M A7
Fp St 3 FE 43 BT B2 R (Process Analytical Technology, PAT), fEAE7F= il F A Siie Wi S B i & Jdm e, SN
1T R A 19]-[21].

JRE RORCA P25 J7 617, AR R T H R S 6 7 B AT I FUIRE [22]-[25] . AHF TR
ETAERS . AE R R R E Rk =R 7G 2518 A FEM,  [FIRREERE S I NIR Y6itk, FIH
AHABLEE UG A4 (Similarity match value, SMV) i 1T &% K8 i 8] i i & 2= 37 3R AE, B K —FH T30
RE PR SR B RIH 7%

2. SCIOERSy
2.1. F{5IR7

PAT-U EZLAMEIHX(3EE VIAVI Solutions A ]), E## A NIR #R3k 25 HI O ACE THF
J& o JREBIRS) = BT VIR A HL)s GHL-600 = B UNE G HLOE IR, fKE: b= 30 Hz, A 100 s.
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TEHRE B E BE 7T o R BERE S I A O S50 = 76 24 w1 — R S R 24 PR R A U M R R 3 55
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FESIGAESE . A ABRLRBRE S “IRE IERE 5% H LR WR FRL2G (1 A 5 Bk o T 5 3k i (R s
PRekl i = AT & x (1 + 5%), MIELA=IRIEZ G TS BoRkE ) in b Bk ks 2 T
CEMRZ 58 R 40 J8 T80 ERRIE I, 1M 5% 10/ B2 BORHi 22 B 1 SOk shia Bl 8 T i ek
MRINE T, P A4 G B s A T 5 SR BN S i IR A e 0 5 R .

WA IESE 40 HLIEHRE SR A 58 BUG O Fr B REUT 4046 A T @ AR DL VTR, B REE R 30
HEIE & A Ptk S 6 HEBRLR BRI EIEE AR . 12 F MicroNIR™ Pro {4 1H 545 FF il I A ALLE T
FCAE(SMV), MRAERZIELE SMV 43 A ff E H 58 BE: DU IEER A 40 HLIEEFES SMV FlME 3 E 5
PRAEZE A, B “IIME-3 fbRdEZE AR NG R N IR, FER R R IESERE S SMV $58 TR
1B, HZHHE BRIMEN 0.9960. FIERNIA: EAFIAE R SMV K T4 T BE, WAy 5 EH HORHE b5
HEoRE R, HENIER; & SMV /NTERIE, MYCNREFREZE SRR, Hw BRSO ).
2.3, JELTOMRIGRESRM

TGRS A SRR TELIR A6, el RV 900~1700 nm; REFIE N TR AL NG
B RS R, SRR 1 s, B4MIE 6.7 ms, R 100 UK BRI 4L SR AE I K24 2~3 min,
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Figure 1. NIR online spectroscopy during the mixing and standing process
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Figure 2. SMV mis-feeding judgment model for the three Western medicine ingredients of Ganmaoling granules
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Figure 3. Abnormal batch model validation set prediction results
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Table 1. Model’s SMV classification results for validation set samples
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