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Study on in — line monitoring of water content in

domperidone tablets particles by near infrared spectroscopy

WANG Xiao — liang, NIU Long — qing, ZHANG Bing — hua ™

(Shaanxi Institute for Food and Drug Control, Xi’ an 710065, China)

Abstract Objective:To establish a quantitative model to in — line in situ determination of the water content of
domperidone tablets particles in fluidized bed granulation drying process. Methods: Using micro near infrared
spectrometer, in — line collected near infrared ( NIR) spectrum of domperidone tablets particles in granulation
drying process, took sample at different drying time to acquire sample in different level of water content. The
pretreatment method of first derivative( FD) , multiplicative scatter correction ( MSC) and Savitzky — Golay smoot-
hing were selected. The modeling band was 1 100 = 1 600 nm, model was established by partial least square
(PLS) method, and validation was executed including accuracy, precision, specificity, linearity and range,
robustness. Results: The root mean square error of cross validation( RMSECV ) was 0. 079 7, the coefficient of
determination( R*) was 0. 994 5 the root mean square error of prediction( RMSEP) was 0.092 3, the R* was
0.986 0. All validation results met predefined criteria. Conclusion: It is feasible for using micro NIR spectrometer

to in — line measure the water content of domperidone tablets particles which provides an experimental basis for the
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in — line application of process analysis technology in pharmaceutical industry.

Keywords : domperidone tablets; particle; water content; near infrared spectroscopy; process analysis
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Fig. 1 NIR spectra of domperidone tablets particles during granulation drying

L ]

X 6 o0 o o * o . .
= °
E 5] . ° . e ® o o ° . °
E 44 e ® .. R S I
B e ® hd e o © ° o o ° o ° ,
= e ® o ° ° ° °
5’ 37 .o ® o % ° “ % % .o .. ° .o ° .'
L
& 24
&
¥ 14

0 T T T T T T T ,

0 10 20 30 40 50 60 70 80

FE- it 4 %7 (sample No.)

B2 &R BNERKIESENHE
Fig. 2 The water content distribution of domperidone tablets

particles

i, 42— B 5 (FD) (20U E (MSC) K& = 51
S AL B 1R 2L B 3 AT, B E
R oK g3 & B 0BG, 78 K B9 A A5 4R Bl il
(1350 ~1 450 nm) b AT W s 23 38 fin , A5
B LA 5 e X3

SRS [ 1) 3 B e 7 i 21 AR AR, AR A
EEBAIR) RMSECV | gt 58 2 % ( coefficient of deter-
mination , R* ) K 3 P -FHIU (i K PFA AL R4 14 390300 3k
P KR fidtE . RMSECV /), R g2 F 1, F o
W PE S R f e By, sk 1 . 1 de 4 R B

FEEE 1100 ~1 600 nm,,

2.3.3 JGIEWALTE AN [R] Y AL B 5 i 5 e A R
R VR MR P M o 38 BROAS [] A 990 4cb 34 32 7
SE AR, MU A5  RMSECV  R® % 3 1N 7 $U(i
AT o TS AR RMSECV /)N, R? 42 30
T1, T A SR A B, TR LR 2, SER I
LRI B P, = RPN 22 J0 B RE 1Y T
AP TT o — B S AL B 5 vk AT DA R B
S BN  UCEE R T, AR E S, &
MR 5 - 3 b BRJZ I BRI 7S R IR O ik 2
TC RIS R IE AT LA R T B A b el 1 HCS T Ok 190
TR o HERRE i 1Y B A6 T LA OGS I an &l 1
NGB R = RO N 22 ST EIUR A IE T Ab
PSR OGS an il 4 BroR, A3 48 0 Ak B 2
J5 AR T R MRS T SR TR MR L, B T
JERERHIE o

2.3.4 HYBmLSE KRN kR B ST
R B OCE AP, WU N Rk Rt b
i T £LA G 1 5 B RESE A, S U
T R TR AS R AR g b F50I0 AR AL 5 AR, 2R A
THROEFES 2 AT RE L B A A, o S 30
RUASREVERf Hb TU A 1A o LA Unscrambler /1 RM-
SEC Jyd&bn , M58 1 750, ARG &1 5 e iRt
5503,

RO S



- 1926 - Y S T Z E ChinJ Pharm Anal 2024, 44(11) JPA

G023 — FE (K531 6.3%) [high concentration(water content:6.3%)]
— IRJE (K4 4.4%) [medium concentration(water content:4.4%)]
e AGHSE (K532 2.7%) [low concentration(water content:2.7%)]
0.01
~ 0
-0.01
'0,02 T T T T T T T T T
908.1 982.4 1069.2 11559 1242.6 13293 1416.0 1502.8 1589.5 1676.2

A/nm
3 ZEIMABRNAREKDIREER—MSE 3 SFiF +MSC HEME

Fig. 3 First derivative 3 — point smoothing + MSC for different water content samples of domperidone tablets particles
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Tab.1 Modeling results of using different NIR wavelength ranges for water content test in domperidone tablets particles

TG 5 T B b BETy % RMSECV/ o %
(model No. ) (wavelength range) /nm (pre - processing method ) % (factor)
1 1100 ~1 600 FD + MSC +3 571 (3 point smoothing) 0.079 7 0.994 5 3
2 1354 ~ 1453 0.127 4 0.986 0 2
3 1137 ~1 174 & 1357 ~1 422 0.119 3 0.987 7 2
4 960 ~1 131 0.1953 0.967 0 3

1 (note) ; FD Sh—Fr- 550, MSC “h Z ICHUFAL IE (FD means first derivative, MSC means multiplicative scatter correction )

R2 ZEIER A BRI mRAKS N ERRA E ARG EERER

Tab.2 Modeling results of using different pre — processing method for water content test in domperidone tablets particles

KR G5 AL By % ik B RMSECV/ R R %4
(model No. ) (pre — processing method ) (wavelength range) /nm % (factors)
1 FD + MSC + = 45 F-1 (3 point smoothing) 1 100 ~1 600 0.079 7 0.994 5 3
2 TeGHETFAL TR (no pre — processing) 0.126 7 0.986 1 4
3 FD + = /57 (3 point smoothing) 0.117 7 0.988 1 3
4 FD + 34845 1F (baseline) +3 455718 (3 point smoothing) 0.080 7 0.994 4 4

1 (note) : FD h— 580, MSC i Z ICHUFAL IE (FD means first derivative, MSC means multiplicative scatter correction )
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Fig.4 NIR spectra of water content of domperidone tablets particles after pretreatment
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Fig.5 Water content test RMSEC of PLS factors for domperidone

tablets particles
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Fig. 6 The quantitative analysis water content model overview of domperidone tablets particles
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Tab.4 Model validation on accuracy

T[] [EIE ke LTI AR KZ%E IEVES [ i A< R 3
(drying time ) /min ('sample No. ) (NIR prediction) /% ('water reference ) /% (recovery) /% (limit of recovery)/%

15 1 6.29 6.21 101. 1 92.0~105.0

2 6.27 6.07 103.3 92.0~105.0

3 6.45 6.36 101. 4 92.0~105.0

4 6.37 6.33 100. 6 92.0~105.0

5 6. 40 6.31 101. 4 92.0~105.0

x 6. 36 6.26 101.6 92.0~105.0

20 1 5.33 5.19 102.7 92.0~105.0

2 5.24 5.30 98.9 92.0~105.0

3 5.41 5.28 102.5 92.0~105.0

4 5.38 5.26 102.3 92.0~105.0

5 5.38 5.34 100. 8 92.0~105.0

x 5.35 5.27 101.5 92.0~105.0

25 1 4.54 4.43 102.5 92.0~105.0

2 4.51 4.43 101. 8 92.0 ~105.0

3 4.59 4.44 103. 4 92.0~105.0

4 4.61 4. 47 103. 1 92.0~105.0

5 4. 60 4.54 101.3 92.0~105.0

x 4.57 4.46 102.5 92.0~105.0

30 1 3.92 3.80 103.2 92.0~105.0

2 3.89 3.78 102.9 92.0~105.0

3 3.97 3.89 102. 1 92.0~105.0

4 3.95 3.84 102.9 92.0~105.0

5 3.96 3.82 103.7 92.0~105.0

x 3.94 3.83 102.9 92.0 ~105.0

5% (end) 1 2.80 2.74 102. 2 92.0~105.0

2 2.83 2.75 102.9 92.0~105.0

3 2.79 2.78 100. 4 92.0~105.0

4 2.75 2.76 99.6 92.0~105.0

5 2.76 2.73 101. 1 92.0~105.0

x 2.79 2.75 101.5 92.0~105.0

x5 RHEEEULERLCE
Tab.5 Summary of system repeatability
T4 ] ELLAMNIIE (NIR prediction) /% SEH(E RSD
(drying time ) /min 1 2 3 4 5 6 7 8 9 10 (average)/% /%
15 6.47 6. 44 6.42 6.43 6. 44 6. 46 6. 44 6.4 6.42 6. 44 6. 44 0.31
25 4.61 4.58 4.59 4.61 4.58 4.59 4.59 4.58 4.58 4.55 4.59 0.37
2& 15 (end) 2.82 2.8 2.8 2.79 2.8 2.78 2.8 2.78  2.78 2.77 2.79 0.53
WA R RETEAE . I, AETERL R SEALTI R PR R

;ARG AR R AR S T 3 3Wig
PR EN I BAE DL Z R 25 S O ARERL, BEARL 301 7RSI RAE NS 25 (E A I 1 T8 T 00
AN O 22 KL 45 (RMSECV 2y 0. 078% ) o NI, Bk ULLLANETE S A AR TE RS U5 ik, i e
WBRLHEL LB LR, Zia LR, Ird SR BERAROBT B R SR L LL A6 TS i B 2 %
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Fig. 8 Loading plot for different water content sample of domperidone tablets particles
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