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Abstract: Objective Based on near-infrared spectroscopy (NIRS) technology, a dual-algorithm coupling strategy combining moving
block standard deviation (MBSD) and moving F-test was proposed to accurately determine the end point of the mixing process in
pharmaceutical manufacturing. Methods A low-dose (1 - 19) model drug system was used as the research object. Online spectral
data collection during the mixing process was conducted using NIRS technology, and the consistency of the collected data was ensured
through a gravity induction trigger mode. The original spectra were preprocessed with SG convolution smoothing, SNV transformation,
and first-order derivative, and the key parameters were optimized. The MBSD method was used to monitor the spectral fluctuation
trend, and the moving F-test was used to conduct variance homogeneity statistical analysis. A dynamic collaborative determination
model based on the dual-algorithm coupling was constructed, and three constraint conditions, namely trend stability, statistical stability,
and duration, were set to achieve precise and automated determination of the mixing end point. At the same time, offline sampling
verification was performed using high-performance liquid chromatography (HPLC), and the homogeneity of the mixture was evaluated
in accordance with relevant technical guidelines. Results The optimal parameters for SG convolution smoothing were determined to

be a window size of eleven and a second-order polynomial, and the optimal window size for the MBSD method was fifteen. The dual-
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algorithm coupling strategy effectively avoided the “pseudo-uniformity”” misjudgment problem of a single algorithm. The collaborative

determination end points of the six batches of model drugs were concentrated at 14 to 15 minutes. The HPLC detection results at this

time point showed that the RSD of the mass fraction of all batches of samples was < 5%, and the mass fraction of each sample was

within £10.0% of the mean. The online determination results were highly consistent with the offline verification results. Conclusion

The dual-algorithm collaborative determination strategy of MBSD and moving F-test can achieve second-level response and non-

destructive real-time monitoring of the pharmaceutical mixing process, with high sensitivity and strong robustness. It effectively

improves the accuracy of the determination of the mixing end point and can meet the development needs of real-time release testing in

the pharmaceutical industry, providing a reliable technical method for online quality monitoring of the drug mixing process.

Key words: near-infrared spectroscopy; mixing homogeneity; moving block standard deviation; moving F-test; endpoint

determination; process analytical technology
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6] — 52 2% AL, ASEIHE VR MBSD 0E % 36
R (1.81X1074~5.13X 104, i B 54Kk 52 [ E 1)
EAE R SIhRHE, KM DUIE B SEBRAE 7= iR Pk S
T2 5. MBSD {EAEfHLR B HE—8hE, BT
TR AR A —— e AR B, T
R IRTHANFIFREN B . 476 2.3 R
., MBSD 5#3) F 57 A @5 - EA Tk
PE: AT ARG R AR BN, MRS E%@@
JEEETHRITRLR, ey 22 7% .

HRE T R XUE IAEH L], BERERS IE A — ﬁ&l
Nk 7 BB AL B3 B R A, R PR 1A e
[#] 7 BRAEL T 51 R HFE PR AS [ R, AR BN A TR
Gt R R AL AT R FE AR I A S E AR

e )

/tr. = gg,‘ﬁ#'JEHTIEﬂ 5(-]' tt

Table 2 Comparison of mixing endpoint determination times

L5 MBSD # s/min 3 F K3 % si/min P [F) A5 2% £ /min
250311 9.7. 12.0. 147 7.0. 135 14.7
250317 10.0. 145 3.0. 14.0 145
250328 5.0. 135 7.0, 144 14.4
250405 6.0. 11.0. 15.0 135 15.0
250415 40. 7.0, 143 133 14.3
250422 141 14.0 14.1
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& 3 MBSD fREFIERT B B3 N EE
Table 3 Endpoint detection times and corresponding
values determined by MBSD model

s I 5E i 8] /min

MBSD {1/(X 10

250311 9.7, 12.0. 147 3.33, 3.32, 343
250317  10.0. 145 4.28. 4.17
250328 5.0, 135 2.98. 3.29
250405 6.0, 11.0. 15.0 5.13. 4.11. 3.66
250415 4.0, 7.0, 143 5.09. 3.88. 3.98
250422 141 1.81

2.6 XCHMEERESENESENEL

2.6.1 (it K Ultimate XB-Cs (250 mm X
4.6 mm, 5pum) @ik, AFURE 1.0 mL-min,
FEIEL 30 °C, WBIAHANHEE D /K (90 1 10D, HiFfE
10 pL, Rl 257 nm.

2.6.2 HEHASMER IR S BURS WAL 08¢, K
HRRE, B 250mL BT, 0 0.4%E A AN TR
50 mL GRS, FIKMBIFERBZIE, 85, K
EEI SmL, B 100mL £+, I 0.4%SE A
WK 10 mL, H/KWRIFE R EZZIE, #AUE.
2.6.3 NI SVE TR A BUORE T 2 A Ty o I
i 200mg, FEEME, B 250 mL 2+, I 0.4%
AR 100 mL WS, FKFRRBREZE,
B2, F%EN SmL, B 100mL £+, I 0.4%
LAAENAT 10mL, F/KFRBRZEZIE, FHANE,
2,64 LMERRFEL K BN LR R
FRIA, F 0.4%S B BN R e, TC BT Bk
FE N 320 164 8+ 4. 2 ug-mL! 1 ZR 51N %
W, DUREIRE QO RS, W (V) A9
b, PAELM TR Y=28.192 X+1.604 2, R*=
0.999 2, ZMEVEHE 2~32 ug'mL'.

2,65 LEMEFELRE HUHFEET 0.4% S AN
WAE R PIPERE VA, 53 8 pg-mL! Xf LBk a5
Ty %o} BRI VRO B R VA, 4% “2.6.17 TR 7V
HEATIE . R 6. R ARN N 2B I myiE
e, TlEitk Rt

2.6.6 IEEEEE HUREREN S ug-mL ! [FX 4,
T R FE T ) T A, $222.6.1 7 TR 7 vEEREI 52
MFFXT 2. s MU T AR 1) RSD N 0.46% (n=6),
ELNE LR R TR

2.6.7 FaEMEHEE  BUG CBEEIE LR A TR
ST 0. 24 4. 64 12, 24 h BERERRI, ST 2
Pt LW I THI AR RSD N 0.33%, R B AR

. jk X 2 B L

/L Xt L BRI

0 5 10 15 20
t/min

6 FAMHR ). #ike B) M ZEEEHXRE (O
I HPLC
Fig. 6 HPLC chromatograms of negative sample (A), test

sample (B), and paracetamol reference standard (C)

24 h WAENE R IF .
2,68 HEEVEEZR PATHIR 6 X LB ATt
BRI, AT C M2 M ot =40 400 RSD A
0.82%, FHTTIEERME R,
2.6.9 NFEREIGERFZL  FEEN OS2 RXT
BRI AW 2 mL, B 5 2 SN B EE S
XTRE SRV, B SR REATINE, THEAS IR R R
105.37%, RSD 4 0.71%, R ZITIEAENE RIT,
AT FH 05 X LB S
27 B#RITSEHREENT

e R 25 0 B R 2022 4E 1 H RAIN
CAR 24 11 T3] 4 1) 50 T A5 240 20 B A e s 1) B B o 1
SJEWFICHEARIR RN GRAT)) 29, TR E &N
EHL 11 AMRRPEAL S TR RS, Bk b
BRI CHURE 5 1~5) B fah 2 X 3k (HUFRE A 6~
10) KR CBURES 11D, BUREA B s 1K L
7o NEEARBURE S Al ACHE I AR op R R Z 5
W, SEAG A% Bk TR SR U A S e . R
FH HPLC 2058 FF i P OB M 0 & &, THo
FrEREM RSD (n=10), #5FTAKEM A AT
PIME+10.0% (Zaxt) JEFEA, H 11 AFES R RSD
H<5%, WHEYEHEBRERE; % RSD>
5.0%, THE—30 00 e ol R S 4% R — BREE A

PRI AT AR B AT 25 B b, BRF TR
BEEPRBE A SN, HONTERIR AL A E L R
PR IR . B2k HPLC Kl 4 B Tk [H) T R
REVRA SIS0 “ AR, AR TR e A i S
FPV 2 AT 22 (2 R A 7%, W0 F TS I AE
LT FR A 2 S Z], KRN A RS R B2
FHRI SRR . SENE SR ILE 7 fi% 4,

TE USR5 i [R) 4 o 48 i [R 14~15 min
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Fig. 7 Schematic of sampling positions

& 4 15 min IEBELSEHNIUITE
Table 4 Results of off-line content uniformity analysis for

samples taken at 15 min

R RS A Y EUAE%

= RSD/%

250311 3.34 97.25~109.14
250317 4.52 92.27~105.54
250328 1.80 97.57~102.61
250405 2.65 96.61~104.59
250415 3.78 92.90~105.34
250422 3.11 95.04~105.08

(A b, SACRUERLIR NSRS AT Lo, A5
Gi—1E 15 min BATHUE, FFITREELZ HPLC &=
ST SRR, FrA LR S RSD ¥
AT 5% (1.80%~4.52%), HFTA R—FER &=
T EABIITEEARIE ) £ 10% 75 P (B 8), FF& 1k
245 11 I 3] A 1) VR 5 350 50 S8 R v 42 7 i LA S50 S
HAFARTR RN GRAT)) FrifE. B2k HPLC 5
e R GG LA E IR G4 R mEYE, Bk
T AT ) MBSD-#43)) F A SAR & SFEHE 71 5
BrVR G It R St W b B T S U

4 {12 250311 + 5 250405

88 iS5 250317 * {5 250415

6 = {5 250328 F #i12 250422

e
=

8.2
8.0 d
78
76

FREAHU(X10% mg-g™?)

74

72 >

E8 ATRH#AHERRESBMESER
Fig. 8 Determination results of mass fraction of samples

from different batches

3 g

AR FSEH ) MBSD-#3)) F 5 0UH LA
FWG, TEZJYNIR A 2 mi I TP R B B2 1) T AR
PEo B3 FRSARIE™E M St =B Ent, (HH
X VR A R R e R s L RE S SR ol B AR 14
RIEAZ, ZreE “HAs7 GA, itk 250328,
250317 43 IAE 7. 3 min BT HL 0 F 20 5E K E 1)
& L; MBSD v 8 B R AE S 1S 9 B0 5 SR A
WSS, ENXRTIRI RS | R AR B B N U,
Gy 2 A “EELZ 7, Wtk 250405 7E 6,
11, 15 min, PAKAEIR 250415 ££ 4. 7 min i35 H
W2 R AR SIS S . ZHRE 5 RNE
IGUEALHI: MBSD ¥E R HER HEIR A 5 FA A7 E I
e S e B, ¥ FREE N G =
U ETE T 2R B B IEAR R R e, Ha ARt
I 5] 24 SR I R I B AL BT, A ARG T “ D350
I 5 0 ik R R ) RS, KRR T T VRS 28 05
FlE E . LAY anHkX 250328 1, MBSD {H
R TR /K E A 13.5 min, HRURIE T#3)
F R ESE 5 ik 250405 1, F3h F &%
A% e 40 0 B D0 7 MBSD V4K 22 W43 5 v]
RETIR IR H

ANFHEK MBSD 2% st (R 48 XHE A7/ A 5B 25 5
(1.81X104~5.13X10%), XK [E & HEES %
YIRS T2 T2 CRiE i K& &,
AR B /R L 2R SRR 65 1
RO, SERRIEFTERZ IR . DR, AHFFERH “Hadh
FIFE G IRAE” B PhR EE E A sh L AR T
LI FER . IBEARY MBSD EE K ETHHIIE,
KREZR 5 J= BB ARk SR Ak R RB R 77 3R M0RL s 4R
X B & N RS RS 2 A R R ARG, 1M
FREE IV L B, R A0 G 4 LG 2R R T I 5
R ARIE L s B AT

ARHIF TR B8 2% HPLC A8 i 157 A v 02 T m]
P2 IS IRIGUE 77, AR AR A SR “ B
7. RELmETERARENRE 11 MUENK
R REURE, FEPE RS A HE 45 T 5 0 1) SRE PR RSD
TRVRIT RIS VAN, B KRR BE AR 1 BURE S5 71 A
B AR IR ZE %A REARAS 4
BHE RS A . AR ORETRAL
RRSHERE, RITER B0 e & G Rk — D 4
KIRARE, X “HRE” RETFR ARG HLE. i
FRAT VI C % & RVR A I AR “ A5 5] T 13
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S)-nl eI VR A SR, Harierh CKIR
A I ) B K AE K 2 30~35 min, AKLELE) W &3
RAFHEES . BELt, AWT7HE XU AR
B RIS R &Y R EIR AR S AR E
SRR RE . 8 ra 0 S Sk R, S
Yiklor 2 FHmAT SR A, 8 2RI MBSD {4
ERE P& R B IS sk T, RN 2 F A
B0 J7 S MRS AR, BRI 77 ZE 3K
F AT, RIRREE AT VR i A AU (1 25 T
55 . Jashnl B fE & S e KIR AR, I
ZEA 2 P IURESRAIE, ST R IREIR S 1 ) HAIE
e RATS, ZENHREARRTRR. &
[FVE B 308 MR NI R R IGAE, RIS 5] N 248
kIR AR S 1 38 B AEIRAS E SR, BT
G SR AT IR

AR FAAFAE— RN (1) AR FALALE
— WL B IR A WA A NI, MREARFY)
BHUEME CRifEa A, Koy, Bk, Bk 5
AN I 6 # BOR P 2% 1 R Bk — 2B 36 IE H 3 M 5 T
TR (2) TERMMER A B Sk, Rl H
D AR TR AR AR EE, (R A S A S
PR SZ PR, Ak nldE 2 33/ 2 iS5 A BTk
1715 Bt G RIS mAEN: Q) HiEEiR5%
FORPEAE TREBOK AT f8 52 T o AR R, fe4kn]
SRR HIE N R RS S HIE M IR IE SR,
DR TR FE I N AR M S TR AT
FAtE . RS 7t AT AR J5 TH odt: OTEL AT
LR TP RIAL, R8-S5t
KA, I FREN ST @5 A2k
[F) 25 M 0 5 2 B4 S R R, 8 o 2 ) S5 ol
MHEEE J7; OFF K HIEN & IR S5 TR IE R AL
IES, BR T S B U M e, $27t
TR R et S5 sy 1 o 385 Rk, HE3h MBSD-
T3l F R0 45 SRS T ) 25 VR & 7R R M 45 rh 1) AR
AN RS T R

g5 b, ABEFATSHE R 2 YR A R A
e D SEIS AR E (9 108, $RH T IR MR
MBSD 583 F 36 0 AR A RS, IFTIN
“fahHFa (MBSD ‘F&) -GiitfaE (F R -Hrsk
T Z00” B PN FIZ SR, FRAS T e il “ 0
ST RAET ARE,  SEIL T 2GR A AR R e B
SR s, BRI T & AR S
E M, WO PAT. RTRT $RAEATSERAR S 3.

MBFR AR FAREEA TR

SE

[1]

[2]

(3]

(4]

(5]

(6]

[’

MIEM, tolih, 150K, 5. hRAN A SELHE
JFERTSE (1], T 22508, 2017, 42(6): 1089-1094.
Lin Z Z, Yang C, Xu B, et al. Online endpoint detection
algorithm for blending process of Chinese materia medica
[J]. China J Chin Mater Med, 2017, 42(6): 1089-1094.
sROCHE, EUUR, BOEME, & h A HEE SRR
P ZL AN B 2 Ah ] WA GRELE LR s [3]. 434 ik
23R, 2024, 43(5): 746-754.

Zhang W T, Wang K J, Lu Y M, et al. Near infrared and
ultraviolet-visible dual-spectrum online monitor-ing of the
extraction process of Chinese medicine Dracocephalum
tanguticum maxim [J]. J Instrum Anal, 2024, 43(5): 746-
754.

B, IRVK, TRAETE, . AU RIRG I REL S
BORBIFCRERE [7]. 255548, 2016, 51(2): 91-95.
Xue Z, Xu B, Zhang Z Q, et al. Research progress of on-
line monitoring technology for drug powder blending
process [J]. Chin Pharm J, 2016, 51(2): 91-95.

RIEFE, FhAhee, TR, 5. AN GISTE P24 M &
POR POk R P RS ()], Th AP EE A,
2019, 34(6): 2584-2588.

Ying Z X, Du W F, Jiang K L, et al. Application of near-
infrared spectroscopy in rapid quality control of Chinese
material Medica and decoction pieces [J]. China J Tradit
Chin Med Pharm, 2019, 34(6): 2584-2588.

REMEET, oKis, w0, S5 oh 2l 2 AR TR Ty
RS MR (7). PEFZRE, 2023, 48(1):
22-29.

Xiong H S, Zhang Q, Zhang S N, et al. Methodology and
application of process analytical technology (PAT) for
traditional Chinese medicine manufacturing: A review [J].
China J Chin Mater Med, 2023, 48(1): 22-29.

RN, WK, AL, S P2 iR s B A
J& [7]. ThEZ4, 2017, 48(12): 2557-2563.

She Y M, Hu Y H, Han LY, et al. Research progress on
quality control of Chinese materia medica [J]. Chin Tradit
Herb Drugs, 2017, 48(12): 2557-2563.

R, B, REA, & ELIMGES & A FZ
B8 77 0 T e B SR UL R v % SRR B A 2R M
W [1]. EZG, 2017, 48(16): 3317-3321.

Du C Z, Zhao A B, Wu Z S, et al. Online control of
chlorogenic acid in Lonicerae Japonicae Flos by near
infrared spectroscopy combined with different variable
selections [J]. Chin Tradit Herb Drugs, 2017, 48(16):
3317-3321.



FAOEFEIH 2026 F48

’Z;if’*’«if-'iﬂﬁ ER Drug Evaluation Research

Vol. 49 No. 4 April 2026 = 1281 -

(8]

(9]

[10]

[11]

[12]

[13]

[14]

Ve, REL, BHIC, S PIRHERANA [F SO B
(R B EC 77 UKL BT B S E 4 NIR AT % [7].
Rz, 2014, 39(19): 3753-3756.

LiY, Wu Z S, Shi X Y, et al. Research on quality
parameters of Scutellariae Radix (formula particles) using
on-line NIR in pilot with different extraction process [J].
China J Chin Mater Med, 2014, 39(19): 3753-3756.
WEE, BRERE, BT, & D4/06EE S0
B PR E B AL AR R (1], Ot
5618504, 2024, 44(10): 2981-2987.

Xie Y Y, Chen Z H, Hou X L, et al. A new method for
determination of eburicoic acid in Fomes officinalis Ames
by NIR combined with PLS [J]. Spectrosc Spectr Anal,
2024, 44(10): 2981-2987.

PHE, RITNI, VG, 5. TN R
ML A AR f2 3 RS AR S & EPUENE ()]
2 [ 2 [ 24, 2024, 35(4): 898-901.

Peng L, Wu W G, Fan Y Y, et al. Identification of
Chrysanthemum varieties and rapid determination of three
quality markers based on near-infrared spectroscopy [J].
Lishizhen Med Mater Med Res, 2024, 35(4): 898-901.
KR, BEE, EAR, & ELIGIERES
/N AL TN A S PR SR ()] ke
IS —Ak22 0, 2024, 60(6): 606-611.

Zhang Z K, Yan C H, Yue C E, et al. Prediction of methanol
content in biodiesel by near infrared spectroscopy
combined with partial least square method [J]. Phys Test
Chem Anal Part B Chem Anal, 2024, 60(6): 606-611.
XKF, M, SR, & RTIEAIMGIERARK S
HRAE 7= b % 0] 55 T R 2K A 2y TR T 58 (7], th 2y,
2025, 56(16): 5959-5969.

Liu C Q, Hao N, Miao P Q, et al. Origin identification and
phenolic acid compositions prediction of Lonicerae
Japonicae Flos based on near-infrared spectroscopy
technique [J]. Chin Tradit Herb Drugs, 2025, 56(16): 5959-
5969.

EE, kEE, B, % BT ERM ST
WERARTE P AU S (0], R REZY, 2025, 56(15):
5668-5677.

Wang Y, Zhang Z W, Yang L, et al. Application analysis of
near infrared spectroscopy technology in traditional
Chinese medicine based on patent perspective [J]. Chin
Tradit Herb Drugs, 2025, 56(15): 5668-5677.

WIS, IR, REME, & TSN A T
BRERA [)]. Jeil 506, 2025, 45(7): 1827-
1833.

Hu S W, Huang L X, Yu L H, et al. Intelligent recognition

of pure milk based on near infrared spectroscopy [J].

[18]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

Spectrosc Spectr Anal, 2025, 45(7): 1827-1833.

TS, B, KRR LA E L I 2% 5L
A v BORLK 7 & B IIWETT [J]. 290 i 2k 38, 2024,
44(11): 1923-1931.

Wang X L, Niu L Q, Zhang B H. Study on in-line
monitoring of water content in domperidone tablets
particles by near infrared spectroscopy [J]. Chin J Pharm
Anal, 2024, 44(11): 1923-1931.

Besseling R, Damen M, Tran T, et al. An efficient,
maintenance free and approved method for spectroscopic
control and monitoring of blend uniformity: The moving
F-test [J]. ] Pharm Biomed Anal, 2015, 114: 471-481.
i, 1K, TREM, & BTBIE FRREnhe
T 77 UKL VR & 3 S JE AL LD A 4y AR 5 [J]. R e g
ki, 2016, 41(19): 3557-3562.

Yang C, Xu B, Zhang Z Q, et al. Near infrared analysis of
blending homogeneity of Chinese medicine formula
particles based on moving window F test method [J].
China J Chin Mater Med, 2016, 41(19): 3557-3562.

Gao L L, Zhong L, Wei Y H, et al. End-point determination
of the extraction processes for Stevia rebaudiana Bertoni
leaves by near-infrared spectroscopy [J]. Chemom Intell
Lab Syst, 2022, 230: 104668.

Sasi¢ S, Veriotti T, Kotecki T, et al. Comparing the
predictions by NIR spectroscopy based multivariate
models for distillation fractions of crude oils by F-test [J].
Spectrochim Acta A Mol Biomol Spectrosc, 2023, 286:
122023.

Vi, dKT, BRDR. Rz sh e R CR KL S B
[7]. {XEAXFR2EIR, 2020, 41(9): 1-11.

Rui X B, Zhang Y, Zeng Z M. Rotational motion energy
harvesting technology and its realization [J]. Chin J Sci
Instrum, 2020, 41(9): 1-11.

EF, By, AE FT =R E R 2 4 A
A AL ()] AGERACGR R, 2008, 29(2): 432-
435.

Wang J L, Jiang L, Liu H. Auto static calibration of multi-
axis force sensor based on triaxial accelerometer [J]. Chin
J Sci Instrum, 2008, 29(2): 432-435.

JEWE, R, AR, 5 B R ENS IR AR A
MR B AT [1]. ek 506k 44T, 2024,
44(11): 3149-3156.

Tang Y, Wu J, Xu J J, et al. Analysis of near-infrared
anharmonic vibration spectra of amino acids using density
functional theory [J]. Spectrosc Spectr Anal, 2024, 44(11):
3149-3156.

Rahman M A, Rashid M A, Ahmad M. Selecting the
optimal conditions of Savitzky-Golay filter for fNIRS



- 1282 -

FAOEF4H 2026 F4 8

%¥38at A, Drug Evaluation Research

Vol. 49 No. 4 April 2026

[24]

[25]

[26]

[27]

signal [J]. Biocybern Biomed Eng, 2019, 39(3): 624-637.

Jochemsen A, Alfredsen G, Martens H, et al. Exploring the
use of extended multiplicative scattering correction for
near infrared spectra of wood with fungal decay [J].
Chemom Intell Lab Syst, 2024, 252: 105187.

Yan Z P, Zhou F Y, Liang J, et al. Distinction and
quantification of Panax polysaccharide extracts via
attenuated total reflectance-Fourier transform infrared
spectroscopy with first-order derivative processing [J].
Spectrochim Acta A Mol Biomol Spectrosc, 2024, 313:
124124.

PRI SRR v A SO T I SR W) AN VATl ik
[D]. dbxt: JEARTHERZ R, 2014,

Liu Q. Analysis of the mixing process of traditional
Chinese medicine powder and study on the scale-up effect
in pilot testing [D]. Beijing: Beijing University of Chinese
Medicine, 2014.

Fonteyne M, Vercruysse J, De Leersnyder F, et al. Blend
uniformity evaluation during continuous mixing in a twin

screw granulator by in-line NIR using a moving F-test [J].

[28]

[29]

Anal Chim Acta, 2016, 935: 213-223.
TOIE . B 1) A b v A Hh 2 VR S A A E S K g
LA B AT AT (D] Jbnt: JERihBE 2R,
2020.
Huang X G. Research on intelligent detection of mixing
uniformity and moisture content in traditional Chinese
medicine manufacturing towards group standards using
near-infrared technology [D]. Beijing: Beijing University
of Chinese Medicine, 2020.
X2 R 2 . SR RAT A 24 R 4 o) 7
A 35 57 JBE R v s 5 o B A 38 5T JEE RIE A E R H 5 TR U
GRAAT)) M4 [EB/OL]. (2022-02-08) [2026-03-09]
https://amr.hainan.gov.cn/himpa/HICDME/zdyz/yp/2023
01/P020230113419148072938.pdf.
Center for Drug Evaluation, National Medical Products
Administration.  { Technical Guideline for the Study of
Blend Uniformity and In-Process Dosage Unit Uniformity
for Oral Solid Dosage Forms (Trial)} [EB/OL]. (2022-02-08)
[2026-03-09] https://amr.hainan.gov.cn/himpa/ HICDME/
zdyz/yp/202301/P020230113419148072938.pdf.

[riEsmiE 3]



