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Discussion on the application of in vitro dissolution
test method for oral solid dosage forms

LI Yan', WU Henggian', WANG Zhengping'*?,
YAN Qiulin', HAN Jun'**

(1. Institute of BioPharmaceutical Research, Liaocheng University, Liaocheng 252059, China;
2. Advanced Technology of Biotechnology Co. Ltd. , Liaocheng 252059, China)

Abstract Dissolution testing of oral solid dosage forms represents a critical component in pharmaceutical
development and quality control. The selection of an appropriate dissolution method to accurately charac-
terize drug release behavior is essential for ensuring the consistency of drug product quality and clinical ef-
ficacy. In recent years, dissolution methodologies have undergone continuous refinement, with selection
criteria increasingly prioritizing biological relevance to better simulate the in vivo environment. To com-
prehensively investigate the characteristics of diverse dissolution testing approaches, this paper analyzes
the features of methods for oral solid dosage forms based on the working principles and hydrodynamic
characteristics of dissolution apparatuses. Building upon this foundation, the study focuses on factors in-

fluencing dissolution outcomes and the assessment of dissolution curve similarity. Furthermore, it system-
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atically examines the application of dissolution testing methods and elucidates the principles underlying in
vitro-in vivo correlation (IVIVC).,
Keywords dissolution testing; oral solid dosage forms; dissolution curve; similarity evaluation; hydrody-

namic characteristics
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Tab. 1 Dissolution test methods included in the latest edition of pharmacopoeia of various countries
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/IR (small vessel) +
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5% (paddle over disk) + + +
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442 B2 (reciprocating holder) + +
P % (diffusion celD +
WERE F % Y (chewing apparatus) +

B2 AR % (paddle over extraction cell) T+
L1 Rikmikik

ARV o 1 I T A 790 e P 0 ) X072 o 7 % [ 24y v A WA 0, 3 P 79 T 2 6 [
PRI ST 5k A 1 A5 R AR AT B o B 5% IR P 3 B PR R P . LA O DT B 3 o 4 e
PEE HBERE A ZGYITEIR A B FE R, TR 25 M7 AR 18 Jil vh B g e . SRR R Ay 32
2 SR T HAR 1R B SR AN [R] B 77 A= AN ) B AR B0 ) 2 PR T AR ) ) 2 R P S i o AT S i B S
B B2 R B R T A b S SR A 0 AR S R R 2 R 0 A g OB T 2
W 245 [ 5 TR 2 W v e 2 A P LB 2R 08t A BT PR V2 vh R AR 30 ) 2 R AR IR R . THE R A3
J12#(Computational Fluid Dynamics, CFD) BE AL 7 RN T8 7 20 B 1 A 3l 7, A48 W08 L 1R 1 43 A F
T AR S . CFD FREHAZS S I L 5 1 PN AN ) DX I o8 A0 7 A 2 S o T 0 AU B el 6 8 T 0 v
oo RS DU SRR o A, S R A S B SR R 3 - 35 22 S T e S S5O AT B A1 BT 19 790 11
HAREHR, FORT TR ML 7 AR P A -5 5 A X FL R/ INAT O LT 1 B R B8 T 2 A L Nl ™ A
SESRFUR MG B X — R TR AR T S KA . AR 2k T2 R R L R
JE  FEEYIE I ARVE S AT REME O, i oL 2 I 455 CFD RYBHY, RS XT3 IEIE Ak
(B A A A TSRO, S5 SRR 2t IRy X A% R o o Rl RN 25 0K ) A A
YRR IO HE 56 A T At JX B GR [Ny n] BEAFAE T EIL AT AR

R TR 2T R VR R AR 0 M AR AL 42 vy
BT REAT B T RV AR N B AR Sl T . SR
PR P RE 2 AR O ik i IX 43 I3 el 1
Jfe7s s n] DU i Ao AR LT 25 4 L DL s 2
Py RORL A o3 A . AN BRAEZE R FHAE ¥t AR R BB S
PIRIF R B P BBk I X 20 5 th 77 1 ARREETEE
%j“ o S TR ] B A HHBR G 2 M1 37 Fig. 1 Schematic diagram of different dissolution cups
DX O3S T MR A2 SRS RN Z ) B R AT O T 4 T 0 S SR L SR I AR S —
TETE H PR P TIVEE I 1T A ) 2 8 o SR RIS 4 T A BB A 245 s T AP A0 R T DX I AT B 24 ) A )
B4, Hiroyuki Yoshida 55 \M* BFSEIER] , QU4 tH AR A4k PR R G 25 Ak BB 88053 HUBURL ) 58




55 3 ZEIR A TR I AT SR AR A1 B2 3T 1 ) B PR 441

M R 25 ORLAE TS A BT P i 3 AT AT A9 Sl PE v R PRI B A A ) S B R T R A LA 1] o 24
Fr T AL ARLICRER S8 (TR T R o ) B A S5 4 R 3 o BT S 0 sl R 48 LY sl s K
L2 fEHEME%

TSR ARV H A Ry — P DL AL RO PR A o X e, DR HCRE A% S S MBS 25 W 7 1 W 1 b ) 3 28
R, Oz I TS R BN G R R  iA R RS AR AN AT ST . Sl LT PRGN S v R A
F18Y s 1) - 229 3 85 37 R 8 A A IR 52 FRT VA L e B AE AN R AR A2 O I AR sl 0 k. BFGE R T A S AT
HH R AR DR S g 2 0 TR B LR TC T A A R e L 1) 1 S AR e A R, AR L B AL A ) U
B2 I W BRI . SORMIE IR T SRR B R TV AR T LT R AEAE AR X8R, ) B 2 7 2 R [ X
Wz BRI By 22 ek . CFD BAUESE RAEM] et 42
BB AR R A TOURR IR 0 A AR P A rp 2y
32 AL 4 BT VT 3 o AEL R 22 B DX s sz 3 Y 5 D00
FEXFEARE™ . F ik o sh 25 S AR L 24 ) 770 R 5 i 2¢
DRAFTEA 0 Hh DX, i A 4% G 280k vh i DL i) 24 4 M A1
LG, DT BE LS 4 S W2 ) B AR I R AT R AR X A
MRE R R AA Bl ) 2 BB AR AL A2 ik SR B B sy B R AR
AR o

HHE FIP/AAPS $575 , 1558 12 1 1 2 B & F T 00 B TE: (1) AR (OB A B GOIEZ R (D HEREA 8
A5 ) OV L P FZ BRI, SO F 22y oy g T PR O)JE A (O ALIE S 840 g ISR
BT RRI 25 A SRR TR g o e e
WERIBLRDY V) - 29U HME LS S i i R DR o 21 Fig. 2 Schematic diagram of the reciprocating cylinder
RS TR T PP VAN B3 B LA Y S8R 52 o AT 2 3 ML dissolution device with auxiliary beads
F R L #2) , Uros Klancar 577k T — M E &0
TS A B ER A 5 Oy vk (B )P, Sl R E A TP A E N 1.1 g/em’ (Y EREER  ASHLLE K R i 5
Jo R T B i T AR g o i B BRAIUARRE AR 7 A 64 R 462 0 vl im0 7R R S AR Tkt DT o bR 245 4
PRI 3 B b DX 93 ) (R i R B b o A AR SR bE T Sk LR AR A R E LA KRR B A R s
HREIER M TR P A TR A . SR ORIk I T B G TR A OB R R S A 2R B A
o AR MR o A BB AR A AT ARSI ) ) o AEL TG IR IR I AR AN Ae] R ) E 8K, AL Z T FEfE A
fRT S T B R0 7 R RS 5 | AR 8 BRI ) . JF ELBE G 2 35 3 82 1 38 i, 107 07t B =22 3 K, 3 R W17
EAEASAUAE BRI 5 1o S L3
1.3 ik

T EAE Sy —Fh ek i 245 W3 B AG I 5 4
07 IR B 2 AL G IR A 500 e 2 Jie e TR
R FUE R R A 2 RN L, %07 RE AU 2
FEHEE RIS 2 TR A B B I sh S B, iF
FERI, P R 5 A T S T A O IS
"IN 2 B 2, R SR AR K NP s (@) RHUFEBIER 25 AP HCE T30 B (b) BB Tk
Tl , /NRE St R A 3 g 2 Ak T I S e P 2 K RCE T30 b s (O B BOEER , 25 7 T B T3k
SERAGZGIR R IS N R B3 AR AR
s Ly A B ESER s (T 3) 04 KT I Fig. 3 Different sampling methods of tablets in the sample tank
T EUCE M7 TR R A HE T 43 TR SE R R 1 mm R 5 mm AT L LA sE SR it m v ]
TMEE M. AR AR AR N 0. 5~1. 5 mm AYBEESER . I F CFD P4 B B R R~ X
B B UI R . A5 RERE B ERAY R B M 2 IR IR A5 2R . BN AR BR T Z TR A7 [R) B 1Y)
DRI B 2377 A RO JRy A 21 » S BRI 32 20 Y BT DIV ) BE R DATATSE e 25 W R, DRk 7R A ST AR



442 SRR 272741 CHARBL 7 RO

FE R R 5 2 ), TR B B R R SV O B SR A,
L4 TEWH CVE o

A= AH SR AR AR AR Sy 245 B P R i B T L Sl S ALI AR R g BB A ST A 4
¥4 5 H SALRE (9 S S B A HG pH B AR A5 L B W T I 20 45, DT BEORS 1 1 sz e 245 ) £ Ak
WIAT R I, Marcela Staniszewska 55 A& 11 PhysioCell 3 8% i R S8, AT A BT 09 I & L RLEE
pH B RIS B WU FEATR I AT 4L A R EE o e 3 AR B B BR A R BB S 25 K R G
B A SCRBEAUL AR P IR A B0y ) 2 R L S I PPA A 20 Ty R AR R i AR 52 . JThinuk Rahman-
Yildir 25 NP7BF K 007 A e v AR , R Th A BT e DR - PR o AR P 0 R AR AR Bl ) S R AE L AT
RERE A RIDTAG SR 20 2 st 25 ) BB AT O » M 25 ko 4446 747 13285, Szabina Kadar % K™/
BB 5 SR T BB Ty ARG A A T — R s ARl R RIR A H 5T e B
PR ST FROAALE 5 L0 IR T %) 3 U 0 B R A T o o S M 1 245 0 1 D500 R B4t T o ELA R P A A M R 3T
Wk,

2 B AR DA

SEMAA AL R IR R AR L , FZEATAGN =28 A MU G L 25 AL R DL Rl T2 HR
VARG TH IR DRI A AU PR R 5 B PR B AT 5 24 IR, A 0 5 S 8505 0 5 25 W RE PR AR DR B
A B A RAL I B L IR SR N B A e T A i AR AN AT R, R S R A B
TR TR A B UL L Z2ARER DA ORI 45 R 50 S 2 5t 1) T et R
2.1 B ALbEPERE

£ 2025 JRCHP FE 24 800 Je« 2593 R ASCH LA B0 SE 4 S S0 ) e ) BRI T IR HE E (LA 22 R BRI AN
MU AR o L rf S 0 o T T s O TR A 45 AR I 0 8 L i ()38 B ) RO IR 45 s S 8.
FEFRE L Y H T I AR R Y U R A LA G IE , P2 SRS A 24 B R s T I ) A o v
SREC L BRI BUAT R X T EL AR v AT FRGA L DRI 2 R SR I e T LR AT R S L LR
G 45 SR AR E AR A . BEAh . F S HURE R G A i AN T B2 R o s AT ik = 52
—FRIE . 1% 2R G0 EURE AR X S 4 e 300 A Hh 25 SR v M B B 3R T X A Sh IR R BT BRI
HRASCAG AR SR AT R A o RIS, M3 HR A A P e S B0 oAb B B R B (R ARAR R RS2 B s
FHH BRAUAR AES | 38 5 25 B bR i 1 BE R A T3S R i M RR B0 E 38 v s A 7y 5 X S ik 4%
MRE R G HIRRIASY
2.2 ik

MR A 257002 3 25 T 2R TV 2K J50R} 2438 5 28 B 450 22 B /K W 1, S SO o B A= 0 ) PR RE AR
ZGIAL 2T AR B O, P I 22 Fh SR A6 3 250 AR = 25 A R B AR 5 ) AR B AT R TP A
AT A0 53T 45 BBER 73— B ST TR 45 4 RO B ) 2 % X S A A S T 24 1 145 3 S8 7 VA BB A5 A R0
2GR R N IR T AR B A, 254 0 22 f R B G 0 L Ak B AR R o
TR M T RR R TS S B 258, JCRE TR 2 B R e T 43 i ) 24 Wl EL A s i e i E rh RE A
i DRI R A TR S (AR AT A R0 1) A R T X4 240 1 R 22 R TR I B A (] B Y 2
PIAEGS R A AE YR PR b AT Re e B Wl 2 2 S, oK ol ot 8 2 A2 T 2 B 2 TR () S o L S e 25 ) 1 9T
BT 2 R B RARE PRS2 BN 2 R (R A P SN ERBE B IRIRE K4 pH (H 22 RN REA S 25
U9 MBS L T ACAE 25 0 1 3 J AR DRI 7 25 0 2 AR R e 45 B R X BB L LU
B IR 25 RS PR RN T8
2.3 HlH LEBEAR

30 T2 BRSPS A 1T REE AL 2l AR 25 9 4 B I o 59 245 ) LA R i 43 A ok s i HLS AT R
WIS AL T2 RGN 25 S B , 0T LA R ME VA 1 25 ) POV Ak 22 [ AL, e300 T2 Jr i » 2540
555 A R Ak ) L 2R R 5 A R 2 T 2 DA G BB AR RN g R AR 3 o 1 R R i F T



55 3 ZEIR A TR I AT SR AR A1 B2 3T 1 ) B PR 443

E S A A OGS B BB ) ey 49 i A58 ) B 7k D/ N IR A AR, 396 DA LG 2 T AR S MTI 2 T 245 ) 1) 37 )
Ao BRI SO AT DA KAC B S v T A 32 B0 D R P AN [) o (ot P 3 o D/ N OB A L 1D e 3 T AR
M s H Bl g (B 2 A A Jo P BT B A BE S MR/ . i A R AR B AN (L BE S 18 K 25 W) AL
(¥ LR TR B RS AR T 25 I RO 2 SO o i 1 245 0 ) I 5 A IR A% o e e
PR BEAR A RIS 5 e BEIRAS T A 2515 el el T TR 5+ I A8 e R P 22 25 0 1) R Tl
e R HAE IR RTEE Y L o T 6 43 IR 14 2 AR B 2 L 2 A LR R € B R 4
AR P A, AN, Katarina Sokae 55 A58 1o i FHIER A LI e B o 280 14 5 45 00 ] 5 11 1 140 43
T SRR TRV JE MK . A A Y T LA (] s e st R 2 » O 42 7 50 K A A
RGNS RS )7 T 2R T FTAER OCHE T 2 S 80, R 98 A4 7= T2 R, T8 R 05 538 s 1
A 0 R A= A B 52
3 it i ik
E BLRR I A T ik A B TR SR AT AN [R50 AN [ AR P A U B A R 22 5 L 38 AR DT AR
e T 2% . YT H AT 2P0 750k E 2 A £ MR f) 2257795 JE T bootstrap
RAERY [ J71%% s AR TR A RO S ORI RMRBE T vk o AR D7 45 BBk 38 T AR [R) 26 B Y
BRI LEB H B o LA 233006025 750 00 D B 07 PR ) B SRy R PR AT
3.1 f, WP ik f, 251 1%
S o ARRLER TV R R i T VP T A G T ) B AR B P ) D 3 132 IO 10 I T A o 550 o 2 42
R R RELR 7 UKL L I 25 BT Y I ZRARLLE A . 12207 8 LS L il 790 00 0 il i 700 P A [T o 21
TRV TR AT AR o DT B 245 5 P R — e, O R A=
f2=50xlog{[14 (/m> 23" (R, —TH)>*]"" x100} , (D
St gt b R P CRE A EC R, T, 490 H 00 A R0 ¢ AT 21 P B o
JE o 3 AR IPERE O b L A5 1 2B B o, AP T8 . 2P 2k il 2 BRI 25 AR
T 1020, H o ARUAE 540 T 50 2 100 B DTAIT , BV HADE W 70) EA ¥ 0 A At . AR A0t 2 1 I 3T 3t 51
VLR LR T U ) A SR B — AN T 0 45 SR AR b o (s 2 (RSD) AR T 2026, 7ERLIS
IR AT R T 1000, L Al OR A RARABAR G, A £, AL T3k B R el HT B3 R
W97 3 ABMTTVEATIAFAE B2 R BRI T RE 2 52 WA 1 235 SRAT LR (9 40 5 o DT TG A 280 S AR 1N A ) 25 5%
Mo Ho— P 1 D5 TR TR0 Hh It 2R P X B L TCTE AR B U F] v R A5 SR 22 e . MR HH &5
AESEMERICIR T RS2 R 2% 2R AR, S BOC T AR 2 o 0 L v st 2 A (R 5 0
T R R R R AR AR MRAR O . AR SRR R TR A 5 P e R v A SR R P 22 Ui ol 2 e A
S G A BOE PRI B - 5 A A S EOR S R, AT, S BOPADNIR R £
BALPES = LA RSDH Ol 10 Y04E s th i 2 22 5 (0 FUE A = B0 S0, 7E29 s ik it
L LR 25 TEAN R 25 PR PR A HH AR DA i A2 ) 2 0 R i ) R
[ ZE5 PR A P AR e 2 1 2 S R T A FAR UM T A
Fio={[22" IR, =T []/[ 23" R.]}x 100, (2)
AP RHIEUE S o AR T RARTR] , S5 T 0 2505 Hh it e RBUA B2 25 (AT AR E R E . IR
LR Tk IR R BRTEALE ) AR R FAE . 25 ) (EAR T 0 2= 15 AYIX I, 2 W P50 1A o 1 4%
Rk H ) BN AR BIAE I ZBARL. E T ) (R0 2 50 W SR CRL A2 L 5 0 1 Y A
S ESZAO  HS f o (EAFERSRARSCIE NI /) B SEBRR A 2500 £, AN S %
3.2 bootstrap-f, %
bootstrap- /', 1% A I B GH AoF SR [ S il 1) SKE s 328 £ by 2 530 R AT 2 e ke, E M AR AT £, fH
(1 90 %6 BAF X IR AE Rl o 3 4od A DX TR F A A Ak o FT LA SRR 23 M TE WISt 45 SR 22 ) i 22 520 FEiZ ik
AR X RME S T 50 I SRS 2k A ARE . FEIALSE ) AR 5125 A SE 1 J5 125, bootstrap-



444 SRR 272741 CHARBL 7 RO

fo AT ARSI T Gib22 W, I E B S22 L. 5E50 F AR R 27 RIS
FHF 75 B0 Bl sk (i RSD ) BUIE Y . KT bootstrap- £, B MM AR R AR EABESE T % H %
ZEFH/NT 10 %03 —HEHEN . PRtk JREZINETESE T EAA Frdscdt B AR TE— & B R BR
3.3 BIRUKEE i ik

MHTHFICH , 456 25 P PRAL 2E Rt S L3 g, TR PR 2 M S8l A U BB R RO R
TR0 th 4k . 5 P THER I 1 R 5 IR G R R A4S Weibull 4345 R 980 ) 241 R  —
Gz SR logistic A 2Rk [T ARAEDY L i URBCER S R 22 5 AR ¢ Kk . &2
At A X A) s 2278 By 22 40 IR AR 7 iR s PEAG I Hh e AU . Fatma Kir SR AR /£,
AU A f) 25, RBUBE G 3R FRR RAEIE /R i 558 8 7 A i ih e Z I AE e 22 5. itk —
FRFE X 2T AR A Higuchi, Weibull, Hopfenberg. Korsmeyer-Peppas. logistic.— 2k 3} 77 25455 Al 4¢
Z RGO X PR ZEL I RN RSN AT - T IR MU A . 36T 5 2200 Wik WA I S 80— Stk b 4T
GEitA VPN T RS TR IR L 2L R U T AR Bl g 2 NI 7 1 i 5 T 20060 G e 50 24 W s L
il B A TR
4 IR Y s K )
4.1 it 25— SvEeE o b il K61 5 By

FEL i 285 — B VA b AL GE A I 7 vk T R R DX A 0 AN A2 o X LATREAS T i) 55107 il 0 2 ) S
PEIGOL . I PL A 5, AT BT & B0V 2 i i s 2 £k, AT SERS E b PP 25 W i, i n BT A
AR Hme I R 7 1 TR R TE 235 50 1/ min HBYEE AT R 5 IR R AR L AHAE A SRl e vh 25 ) 7E AR
HIIRIEEMR BE (C L O R R B MR . 20 Hr &30, 3 Fh 22 S5 08 140 i il 700 -5 s bt o 350 %) Ak T 28 AN
[l R AR 2 30 v/ min B, f5 I 25 5 IR 24 i (i A7 R 3 T W el 2 S e ol ol ) 24 1 A s
TPl e 2T AT 5 IR RR R — 3, X — 200 58 3 BT, 7 05 1 25 9 e s F v, AR i 1 03X
ZRAEXT THERR AL 259 B i B DA77 1 25 5 I 2407 Ak — B R A GBI
4.2 N TRRACH T % v i v i v

N TR RECADAE SR Gl HLas 2 2 503 14D LA S A B 25 X3 77 2 (PBPRO BRI 45 T AL
REAE - 5 1 0 & 550 Hh A AR R 3803 R MR P o 91 o A X 1 24 0 AR 3 IR ) e i v 3
B TR 250 J5 A Tl 4 T 20 Hh 7 i S AR B G BRI T v EL A R4 F0I BE 7 1 o1 o A
A PR 038 1 2 BAUAE 73 /K7 RIS b W 3R 5 W O TN 6 Y R 21 248 25 T PR B B R g HPM-
CAS FERNIGEIR R IR Eudragit) il B W RH B A HUA R AT . 5 RR W], DL HPMCAS Ry BEali b Ty
E Eudragit 477 (A s S M, SHGE I SC 025 - — 3. feJm . RSNE th 2 il o PBPK #EA4 A L Tl
DU AR 3 B AR 8 NAR 254K 80 7 2 42, s AR N AMHOCE . 3X— S B B o8 T L IEFE R 724
YR AL T 2R AR ST A S A A ISR Ay %) S0 L £ 2 25 R B S R AL

5 &4ik

ARSI 58 11 M A1 50] R AR S 1 Bt v JR T T T S i s 45 SR %) TR 3R s s ith e A DL PR T
i OB . R AR DB 8 45 M S BOAAR 20 A AN 245, T BEHE o 0] A LS 08 Hh e . T
SRR S M ST T PR R — e O A AR A v BE PR SR A T A T SR ) T B B A 2 )
S SIFENEOR ARG B A YA DCIE B B A A TRGH A TR | BE A% RS A U100 15 M 1 52 J R B L) Je A=
PSR SNSRI UER P 52 B s HUAPE BB L 25 W BRAR R L TR T 25 BOR 55 2 i KL R (1 B[R] 52
M, T 255 7 AR T R AR . RSN PR R, £ AR f 2R AT o4
P T G A BR . bootstrap-f, 75| A bootstrap ZUCRHEFA, T IEN 45 R G5
SCo ITAER RN ) ) B RURE O LAY R A L MR A Y, 455 2R Gei T o i 7 vk S 1 VPN RGP
FEHEAE . AR AW 2R S ANLEOR 55 222 B TR BE 58 SCRlG A SR Sl i R R R S 3 i K%



55 3 ZEIR A TR I AT SR AR A1 B2 3T 1 ) B PR 445

BB, A S O SIS M I L AT TR BE 27 S SR, LA R Bl g 2 U A HOR T et B B AR A S 5 e
PEAS T 2 Iy 1 BTN AR T (AP 0 D R RIS At AR 30 g 207 i L U R MR S SRR AE L %) 7
A pH 5 E A Sl A S ] PR AR ) S AR A | 48 v 0 1 24 45 ST 24 o i — EOrE I A A Rl
SERATE RIS TRATT R 07 ik SO PR R OB AT S AT T (8 E ik e S it Tk A 25 itk 5
Jo i ) U T 0 P SR DR AR T 2442 4 A Bl 12 2477 Ml v o R B AL IR A ) I S A

%z % X W

[1] NEUPANE A, BASTAKOTI M, TAMANG S, et al. Review of drug recalls and quality of pharmaceutical products in Nepal[ J]. BM]J
Open, 2022, 12(7): e053479.

[2] KHULUZA F, KIGERA S, HEIDE L. Low prevalence of substandard and falsified antimalarial and antibiotic medicines in public and
faith-based health facilities of southern Malawi[J]. The American Journal of Tropical Medicine and Hygiene, 2017, 96(5): 1124-1135.

[3] DICKINSON P A, LEEW W, STOTT P W, et al. Clinical relevance of dissolution testing in quality by design[]J]. The AAPS Journal,
2008, 10(2): 380-390.

(4] SREBERD, Jetfs, FLEEE, A5, SRS PR R SRR i B E AT ST ). b TR, 2020, 34(6): 18-21, 33.

(5] JHWS, WA, FRE, & G5 HE R R i @ s Fs A R IEN L)]. 259507 243K . 2023, 43(2): 280-288.

(6] BRME, whilEde, =uf. 5. HPLCENESRMTE e TR L] hEZ SR, 2023, 24(5): 503-507.

[7] LU Z, FASSIHI R. Mechanistic approach to understanding the influence of USP apparatus I and II on dissolution kinetics of tablets with
different operating release mechanisms[J]. AAPS PharmSciTech, 2017, 18(2): 462-472.

[8] D’ARCY DM, CORRIGAN O I, HEALY A M. Evaluation of hydrodynamics in the basket dissolution apparatus using computational
fluid dynamics—Dissolution rate implications[J]. European Journal of Pharmaceutical Sciences, 2006, 27(2/3): 259-267.

[9] MARTINEZ A F, SINHA K, NERE N, et al. Characterization of the hydrodynamics in the USP basket apparatus using computational
fluid dynamics[]J]. Journal of Pharmaceutical Sciences, 2020, 109(3): 1231-1241.

[10] SIRASITTHICHOKE C, PATEL S, REUTER K G, et al. Computational determination of hydrodynamics in the USP dissolution tes-
ting apparatus 1 (rotating basket)[J]. Chemical Engineering Science, 2023, 280(2): 118946,

[11] BAI G, ARMENANTE P M, PLANK R V, et al. Hydrodynamic investigation of USP dissolution test apparatus II[J]. Journal of Phar-
maceutical Sciencess 2007, 96(9): 2327-2349.

[12] MIRZA T, JOSHI Y, LIU QJ, et al. Evaluation of dissolution hydrodynamics in the USP, peak™ and flat-bottom vessels using differ-
ent solubility drugs[]J]. Dissolution Technologies, 2005, 1(1): 11-16.

[13] 6%, FIET. ki AR AsE . CN210604597ULP]. 2020-05-22.

[14] Z=Z0t, FIEF, RIE6z, 5 SRS S-SeBAFTIRT i 2 Mg AT oA 0. W2 (SRR » 2021, 34(1): 83-87.

(15 253k, SRAawg, FIEV, 45 2500 thiA g Rk i otk BASCRAI N LT ). B 2G Tl JGE 2024, 55(10): 1390-1398.

[16] YOSHIDA H, MORITA T, ABE Y, et al. Effects of apex size on dissolution profiles in the USP II paddle apparatus[J]. AAPS Pharm-
SciTech, 2023, 25(1): 9.

[17] TERASHIMA H, OZEKI T. The impact of sinkers on coning issues exhibited by tablets in USP2 dissolution apparatus[ ] ]. International
Journal of Pharmaceutics, 2024, 659: 124236.

[18] PERIVILLI S, PREVOST R, STIPPLER E. Velocity field visualization in USP dissolution apparatus 3 using particle image velocimetry
[J]. Pharmaceutical Research, 2017, 34(6): 1330-1337.

[19] PERIVILLI S, KAKHI M, STIPPLER E. Computational fluid dynamics simulation of hydrodynamics in USP apparatus 3—the influence
of dip rate[J]. Pharmaceutical Research, 2015, 32(4); 1304-1315.

[20] SIEWERT M, DRESSMAN J, BROWN C K, et al. FIP/AAPS guidelines to dissolution/in vitro release testing of novel/special dosage
forms[J]. AAPS PharmSciTech, 2003, 4(1): E7.

[21] KLANCAR U, MARKUN B, BAUMGARTNER S, et al. A novel beads-based dissolution method for the in vitro evaluation of extended
release HPMC matrix tablets and the correlation with the in vivo data[J]. AAPS PharmSciTech, 2013, 15(1): 267-277.

[22] HRIBAR M. JAKASANOVSKI O, TRONTELJ J. et al. Determining the pressure-generating capacity of the classical and alternative in
vitro dissolution methods using a wireless motility capsule[J]. Journal of Pharmaceutical Innovation, 2018, 13(3): 226-236.

[23] TAHA N F, EMARA L H. Discriminative power of the flow through cell dissolution tester in predicting the in vivo performance of pen-
toxifylline SR product under fed and fasting conditions[J]. AAPS PharmSciTech, 2024, 25(7): 243.

[24] WU Y, GHALY E S. Effect of hydrodynamic environment on tablet dissolution using flow-through dissolution apparatus[J]. Puerto Ri-
co Health Sciences Journal, 2006, 25(1): 75-83.

[257] YOSHIDA H, TERUYA K, ABE Y, et al. Effects of glass bead size on dissolution profiles in flow-through dissolution systems (USP 4)



446 SRR 272741 CHARBL 7 RO

[J]. AAPS PharmSciTech, 2024, 25(8): 251.

[26] STANISZEWSKA M, ROMANSKI M, DOBOSZ J, et al. PhysioCell—a novel, bio-relevant dissolution apparatus: hydrodynamic condi-
tions and factors influencing the dissolution dynamics[J]. AAPS PharmSciTech, 2023, 24(2): 65.

[27] RAHMAN-YILDIR J, WIEDEY R, BREITKREUTZ J. Comparative dissolution studies of 3D-printed inserts in a novel biopharmaceuti-
cal bladder model[ ] ]. International Journal of Pharmaceutics, 2022, 624 121984.

[28] HUZJAK T, JAKASANOVSKI O, BERGINC K, et al. Overcoming drug impurity challenges in amorphous solid dispersion with ration-
al development of biorelevant dissolution-permeation method[J]. European Journal of Pharmaceutical Sciences, 2024, 192: 106655.

[29] 258 VB4 M )m. 2P b AWM R IE 45 S 5 M) [EB/OL]. https://www. nmpa. gov. cn/xxgk/ ggtg/ypggte/ypategtg/
20160429160201240. html, 2016-04-29/[2025-03-10].

[30] i, X b, S, 4 EASNGE E EANUSEIRIER B EOIE L], T SR, 2024, 51(7): 125-129,

[31] #38bk, SLRT, JREir, 55, 2990a th EEAOHUME RERHERE B WF AR [0 . TH SR, 2021, 48(1): 8-9.

[32] Rz, mARAR, AVEG, 55, 25W¥ 0 R AR RN B 07 s X LE PSR LT ], 3 SINAEAR, 2023, 50(8): 91-94.

[33] BEWEA. H B HhORE T IR IEIE MO e BE A AT (). P, 2024(02) ¢ 124-128.

[34] JHgele, B, BIAIAE. KRR R i BE D 52 D &k oA S5 514007 55 6 DL DR [T ], A2 308 (PR 3E30), 2022, 43(8): 91-94.

[35] HE Z X, YANG W G, YANG F F, et al. Innovative medicinal chemistry strategies for enhancing drug solubility[J]. European Journal
of Medicinal Chemistry, 2024, 279: 116842.

[36] JlutsE, mosepl. MUEE, %5, FHEMZ MBI H & RO HARSNE AT RAFIELT ] SR 2B 5E 5928k, 2023, 37(2): 68-71.

[37] R, A EMY B B AT R LI ], PRI, 2024, 41(2): 115-119.

[38] TkMIHR, SOk, THEE, 55, ANFIER 06 JFOREZS A AR BE 1B B M A B BT A 0 R L AR [T ], BE25 4R, 2022, 41(4) : 498-505.

[39] ZHAO Y Y, BAO Y, WANG ] K, et al. In situ focused beam reflectance measurement (FBRM), attenuated total reflectance Fourier
transform infrared (ATR-FTIR) and Raman characterization of the polymorphic transformation of carbamazepine[]]. Pharmaceutics,
2012, 4(1). 164-178.

[40] WARDHANA Y W, AISYAH E N, SOPYAN I, et al. In vitro solubility and release profile correlation with pKa value of efavirenz poly-
morphs[J]. Dissolution Technologies, 2021, 28(3): 14-22.

[41] Z=Rnt. hERAERABNE 2 56247 Bl i B AR R 5T (D], e . IIZRIBVE R, 2021,

[42] BF5, BEAIE, KA, . GURZGYIRINE MIE I Bk e (1], 2554, 2022, 41(11): 1615-1621.

[43] CSICSAK D, SZOLLATH R, KADAR S, et al. The effect of the particle size reduction on the biorelevant solubility and dissolution of
poorly soluble drugs with different acid-base character[J]. Pharmaceutics, 2023, 15(1): 278.

[44] PGS, doHs, FR3E, 4. 9IS RUARSOR MBS R BT ], R, 2020, 55(17): 1401-1408.

[45] KHAN K U, MINHAS M U, BADSHAH S F, et al. Overview of nanoparticulate strategies for solubility enhancement of poorly soluble
drugs[J]. Life Sciences, 2022, 291: 120301.

[46] SOKAC K, PRISELEC P, BARAC]J, et al. Investigating the effect of polyvinylpyrrolidone matrix on surface characteristics and dissolu-
tion rate of anticancer drug dasatinib[ J]. Journal of Applied Polymer Science, 2024, 141(27): e55610.

[47] WREI, BRAZED, wides®, A5 SEUFER AR e ST A B i AT o s 0], rhEBEZ k2R, 2025, 56(1): 66-72.

[487] SHAH V P, TSONG Y. SATHE P, et al. In wvitro dissolution profile comparison—statistics and analysis of the similarity factor, f2[J].
Pharmaceutical Research, 1998, 15(6) . 889-896.

[49] KGR, G5 O i E S50 i 5 s SR MNDEB/OL]. https: //www. nmpa. gov. cn/zhuanti/ypqxgg/ggzhclg/
20160318210001633. html, 2016-03-18/[2025-03-10].

[50] TOBYN M, FERREIRA A P, LIGHTFOOT J. et al. Multivariate analysis as a method to understand variability in a complex excipient.,
and its contribution to formulation performance[ J]. Pharmaceutical Development and Technology, 2018, 23(10); 1146-1155.

[51] RILEY T, CHRISTOPHER D, ARP ], et al. Challenges with developing in vitro dissolution tests for orally inhaled products (OIPs)
[J]. AAPS PharmSciTech, 2012, 13(3): 978-989.

[52] FELSENSTEIN J. Confidence limits on phylogenies: an approach using the bootstrap[J]. Evolution, 1985, 39(4): 783-791.

[53] NOCE L, GWAZA L, MANGAS-SANJUAN V, et al. Comparison of free software platforms for the calculation of the 90% confidence
interval of f, similarity factor by bootstrap analysis[J]. European Journal of Pharmaceutical Sciences, 2020, 146: 105259.

[54] COSTA P, SOUSA LOBO ] M. Modeling and comparison of dissolution profiles[ J]. European Journal of Pharmaceutical Sciences,
2001, 13(2): 123-133.

[55] KIR F, AL-SULAITI F K, SAHIN S. Evaluation of in vitro dissolution profiles of modified-release metoprolol succinate tablets crushed

using mortar and pestle technique[ J]. European Journal of Pharmaceutical Sciences, 2024, 194 106694.

TG X PRAR)

HERM  https://www.cnki.net



