HRBENEEMEESW AT ORI &EEREEN

RER, BARE, TN, 207 A, BB A deshpEgh kg hghzs, Jbat 102488)

BE. B LB ERAER Y, Kyron-T114 A H AR, F1 & L8 BERM IS Lo vh LI A F 2 41 7 69 RAFHek
KR, FE RRBINEE, NELHMIELEM, 2R RWERE RSN F b EAT NG R AEE @ d 426 b4
(SEM) | £ & 4285 # % (DSC) X & AT4 % (XRD) Feflf vt 20 S0 38 5% (FTIR) 2440 3 69 g o dh ik frdh e 2 AE, KA
HTFRABRA, F & LR EREM IR LSM IR BR  SARINE R RS AR TN, GR O HAF9ER D
BB NG H R A E N 43.04% , hp EAIE LGSR A % 5 F EFRM, LR DEBRHANER EEREMRENTY
i, R AR Fick 7808 £, WA S ROE R £ 225k pH B T IREBRA L0 AL TR, AP
Pk B, R KR AR BGRE TR, K ALER pHA S5 e pH 6.8 A LMARTHYMBEREER, BTV RRAE
HegrRit 3k, WIRA M AT O A EAIRRTHAEAREERTERVERE T OH N, 2R B RN L F &40, E
W BA RATFOIARRCR . S5 AR EBRIE LS W A T o B A BeR SOR ST, B35 B F s AE Kyron-T114 4] &
I AW A A TR EEREEAYEALTRPOEE , HREEL D IREDF A E, AP Bk R0 B3,
KERIR) : B BEAR B F SURA S ; Kyron-T114 ; 367k A4 7 ; 2 Mt fig 264

doi;10. 11669/ cpj. 2024. 08. 008  HE4HES.R944  EKFRERD:A LS :1001 -2494(2024)08 - 0724 — 08

Preparation and Quality Evaluation of Berberine Hydrochloride Resin Complex Lyophilized Oral Disinte-
gration Tablets

ZHU Xiaoyan, DAI Jundong” , GUO Pengchuan, WU Shiyue, ZHOU Qiren ( School of Chinese Materia Medica, Beijing
University of Chinese Medicine, Beijing 102488, China)

ABSTRACT :OBJECTIVE To prepare berberinehydrochloride resincomplex for good taste-masking effectof lyophilized oraldisintegra-
tion tablets using berberine hydrochloride as a model drug and using Kyron-T114 as the drug-loaded resin. METHODS The drug-resin
composites were prepared by using the static method. Then drawn the adsorption isotherm and adsorption kinetic curves to study the
adsorption mechanism of the resin. Afterwards, the characteristic of the berberine hydrochloride resin complex was studied by using the
SEM, DSC, XRD and FTIR. Finally, prepared the oral disintegration tablets of berberine hydrochloride and its resin complex by using
the lyophilized extrusion technology. Next, studied the in vitro release experiments and evaluated the effect of masking taste.
RESULTS According to the research, a berberine hydrochloride-resin complex with the drug loaded of 43. 04% was prepared. And the
analysis showed that the adsorption of the drug on the resin was the multilayered chemical adsorption. The dissolution of berberine hydro-
chloride’s powder is mainly affected by the solubility of berberine hydrochloride. Moreover, the dissolution mechanism is mainly based on
Fick diffusion. The dissolution of berberine hydrochloride’s powder is mainly affected by the pH of the solution, along with the concentra-
tion and the type of the ion in the solution. In artificial gastric juice, the drug dissociates rapidly from the resin. So the film diffusion was
the rate-limiting step for dissolution. On the contrary, the drug dissociated slowly in the water, artificial saliva, artificial intestinal fluids
including pH 4.5 and pH 6. 8. So the particle diffusion was the rate-limiting step for dissolution. Besides, the dissolution of lyophilized
oral disintegration tablets of drug-resin complexes in artificial saliva was significantly lower than that of berberine hydrochloride oral disin-
tegration tablets. Lastly, the results from sensory evaluation and electronic tongue detection proved that the lyophilized oral disintegration
tablets of berberine hydrochloride-resin compound has good taste masking effect. CONCLUSION Berberine hydrochloride resin com-
plex lyophilized mouth collapse has good taste masking effect. Moreover, the drug-resin complex prepared by Kyron-T114, a weak cation
exchange resin, is beneficial to improve the dissolution of poorly soluble drugs in artificial gastric juice, thereby improving their oral bio-
availability. Thus, it can provide a new idea for the taste masking of traditional Chinese medicine.

KEY WORDS:: berberine hydrochloride; ion exchange resin; Kyron-T114; effect of masking taste; drug-resin complex
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AR P T2 A 1 ORI 2 W), D ol j 3 IR 24 Y
AR MY, FERAE 11 i T A ol 3
BUNIER o G 25N RBRTE (19 7 ok £ B
TRETHERCIR ™ RN R BEL T 7R 2 0 A Ak
BB BTSSR A R B T AT
YIRS TS - IR 5, 1 25 A
MR TR SR IR 1 FL g A R
P, B T A i HA S A R IR ACR 4wl
P 250 (1 T AR A 25 WA S PSR A

ThER/NSERRCA BT A TR e 19 2 2 Fh 2y
BRAEFRR 0 R R AR SR 2, B Tkl
Mty LB T IRAR AR A5, BRI T A I R
IR ASBTFE R FDA HEAE ) 55 BH 25 5 54w
it Kyron-T114 Rt Eh R /N BE B ] 5 U G 545 0
TR B R B2 P R R /N BE B T 1
R HERAICR o

1 UFE5RKEH

BSA223S-CW R HL 4317 K- (18 [ 38 2 Rl
Bl AT BR N ] ) s SHA-B B /K VA TE 1R 35 1% 28 (4
IR RASGER A RA ) s pH i+ [ B0 (1
) A IRAF] |5 756PC AL AN AT WA 6 BT ( F
Mo TR A BR A 7] ) 5 BY-G20 BRI EL.O AL
(AR YT el A PR F] )  RC806D I 1k
A (CREEHT R KK K BHEA PR/ F]) s ASTREE 11
V5. 1 A7 ([ Alpha MOS AH]) .

LR/ INEEDR (4 BE 95% , ¥R A R A
PR/ &, it 5 J12GS151377 ) 5 Kyron-T114 ( B} fif
COREL PHARMA CHEM /A, it 5 02020084 ) ; 1
TR (Ll =99% , LI AL W B A BR AN AL It
5 M24GS149532 ) 5 JR P A BL 247 4 R (HPMC) (%6
FES mPa - s, By B2 25 HRHEAR A PR | it
5 YD160124L1 ) ; 35 J% (bt il ) AF difb TA A,
fit 5 20210126 ) ; KH, PO, (db mtfk T.T, #t 5
20170718 ; NaCl (b 3% 7 /K il A= W1 He R A BR A #]
fit 5 20191029 ); CaCl, (Jb x4 T, #t =
20161125) ; NaOH ( K Ht K &b =L /) ), #it 5
20200801 ) ;NaH, PO, - 2H,0 (3t 50 F i bk 24 W Rk 42
AR A S 20220121 )

2 7%k
2.1 WEEE & E &

FASEALKBLH] 0.03 mg - mL™" B AR BN W,
TG e £R R /N, 58 A 175 5 mg - mL™' (1

FIE 22k 2024 4 4 H 5 59 45 8 M)

ERTR/INEERI I W . B S AR 0. 06 g T 50
mL #EIENH, A 15 mL $hFR/NBERR A WL, 7660 °C |
100 r - min_l?7k?§‘rﬁﬁy§% 30 min, .0, ULIEH
15 mL 27K BERGIR, 50 °C AT~ 2 1 51 BRI A5 2R R /1N
Benk-MIg A

AR IR /N BEB- 14 B 52 5 Wy B 40, 0 85 BRI 10
mg & T 50 mL #EFEHH, A 0.35 mol - L' £hR
CPEER 20 mL,30 CE A 30 min JRUH 18 RER,
M2 ST ,8 000 1+ min T B0 1 min, BAMMHELE
N SE b3 P b BN S R i st 1
WG A9 325 5 DL,

DL(% ) =m,/m, x100% 2~3(1)

b m S FRIBUW S G W 00 T B, my 2 A5 52
B rh IR/ NBERR ) BT
2.2 RIALH R
2.2.1  WRffFAEIRZE FHAEAKECHI BT EREE 1,
3.5.7.9 mg - mL™" R R/ INBER A T, i A5 A A A
H00, A 2 SRR B Q. (mmol - g7')
2T R A IR 2K

Q.=1000m,/[ (m, —m,)M]

M IR R /N I A X 43T o o
2.2.2 WgRtsh g a4k K C R 5T ik R
H5 mg - mL7 R RN BERR VA TR, A AR A
Yy, A4 5,10 .20 .30 .60 .90 120 min B, FAS
22 PRI Q. (mmol - g™ ) , 21l W Bt
WIS
2.3 GhER/DNEER- MR B A A B bR AE

350 4 4 BT (SEM) | 22 7 1 il 2
(DSC) X G At 5t 2 (XRD ) A S 2L AP35 2%
(FTIR) Xt R ER/INEERR 25 AR AR P& P BETR &
LI/ NEEG- TN 52 5 A T PR ERAE . SEM
SRy AN R 12 KV, TAER 254 10 mm, JiKk
FEECR 1 600 %5 DSC 14 2544 Sy - 3 UL Y 1L Ay
60 ~260 °C, FHEHEEE R 10 C - min ™", BHASH;
XRD A&y A TG B R 5 ~60 °, LK
0.05 °,#3RA 2 ° « min " ;FTIR R4« JLAL R
FER AT R A 400 ~4 000 em ™',

2.4 KT OmAH &

ST L (2= 1), il R A, PL 0.8 mL
TERE TR VTR 2 30 2 ) 1 o BB ASE L v R T AR T
AR IR/ NEBER S AR S B 1 i o XA T
VRO, WEEEHE S 0 AR LB €2, P Pk R R
B, 2 1802020 4F g [ 24 ) A AR O I 9 i B
R A3 R N i P A R
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®1 ZRANEMMELEWET ORI ELT. mg
Tab.1 The prescription to prepare berberine hydrochloride res-

in complex lyophilized oral disintegration tablets. mg

Prescription ~ Mannitol HPMC Ber})erinfe Ton ex(:}\ange
(5 mPa - s) hydrochloride resin
! o4 40 25 0
2 28 40 0 60

2.5 RANEEE TN

27 2020 AR E 25 B0 $h R/ INEEG T
FEMNE T7% o3 B HUR 25 T Eh R /NBE K 25 mg 9 Eh
PR/ INEER, S LR B 5 R R, LA B R T /N BE i
HW s & AWE T H, LKA TR N T H
W N T (pH 4.5) N T (pH 6.8) A i
A, FIREE 37 °C Gk 120 v - min ™' 7 H AR
1 000 mL £, F 5.10.20 .30 Fi1 60 min( A T
WF 1.2.5.10.,15.20 .30 F1 60 min) BUREI5E , HbA%
[ IRFE S AEAS TR A B A R O
2.6 fHERHR
2.6.1 JFEHY  EBUEREEIERE 12 00, 3RAG 5
T RE G, RAREALAE 25 2511t Se R AR BEER /KK
F, PR 45 T ER /N B T 1 i e B L g &=
EYGET O 1 FEFOd, 2SS, K5
W 2 TR s B RS 10 N1 ~2: T8
TR 3 ~ 4 JLPJo R (BIE IR ) 55 ~ 6 52 4l0ny
7 ~8:HAEE 9 ~ 10 AR H . e R IR R
2.6.2 HTFE ERER/NEERIAR E S B H vk
KRR 20 mg FhFR/NEERH T 100 mL S, IIA
afifb AR A R, € A 221,195 0.2 mg -
mL ™" 1 bR fE G, B 1,4.7,10, 13,15 mL F
100 mL, i A4k 7K e 25 2 2 B, il 15 5t & v R
2.8.14.20 26 30 pg - mL ™" [l Eh R /N BERR VA, BF
AR PE TR S O0RE S, A

B2 mL A TMERT 50 mL &.0%,37°C K,
ICER R/ INEERRL R T H AR e S s 52 A 0 R T H i
A& —R L RABCE T, 1 min J5HUH, & 5§15 5
PR FU s R, R RE 25 A% i P F Azl

3 & R
3.1 RHAHLE A5
311 WRRMAEIEL TR/ BERK A L B A I 2k A
Pl 1, Bt SRR/ INBE R 0 e o JEE T v, O R A 2%
SR, 3 Fof 0 s 45 0 2 T RE R AT P04, 005 4 2R
W2,

GBI Temkin J7 FEAIARSC R B K, 15
BOR S PR EHEDN Kyron-T114 A Jig Xf /)N BE s
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B1 #HRAEAGRMERL n=3x%s
Fig.1 The absorption isotherm of berberine hydrochloride.

n=3,x%s

R2 HRAEMAMEREAEANGER

Tab.2 The model’s fitting results of absorption isotherm of

berberine hydrochloride

Model Equation r?

Langmuir Q.=0.887 8p./(1+0.561 1p,.) 0.963 0
Freundlich Q.=0.875 6p.(1/5.737 8) 0.943 0
Temkin Q.=0.259 4In(14. 841 2p,.) 0.994 0

11 Qe — SRR/ NFERILE 1 T~ S AN g L 1R W 4 5 0., — VR BRI 5 R /N B B
MR B
Note: Q, — The adsorption capacity of berberine hydrochloride adsorbed on the resin

complex; p, —The concentration of berberine hydrochloride at adsorption equilibrium.

AR BEEAE P O 22505 T2 A= W T B2 75 -5 1B it
Oy FIEAFAEAR AR o

3.1.2  WERHBh S eE ek ANIRI TR ER R /N BE R A
PR L PR B e DL 2, T S min P, 25900 SRl Y
MBS S DA ER Z e T Ao 3 sl )~ ARt
HIATOE B AR I 30 ME Bl 127 T7 el
B AR R BUROK, DA 254 S i 14 5 B Al =1
B, R BT SR 2 AU S T B Y 4518 — 2, WM Y 2 2
VEFIRTRES LT T BB L S TR A o, U
EAFBTATR B 22 1. 35 mmol + g7

2.0+

Ye

Q./mmol.g"
=
1}
L
|
®

0.5

0 T T T T 1
0 20 40 60 80 100
1/ min

B2  ERAEMAMS S Fd & n=3x%s

Fig.2 The adsorption kinetic curves of berberine hydrochlo-

ride. n=3,x x5
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R3 HBAEMAM S FHEANGLER
Tab.3 The model’s fitting results of adsorption kinetic of ber-
berine hydrochloride

2

Model Equation r?
In(1.323 7-Q,) =In(1.323 7)-2.101 O¢ 0.985 4
t/Q,=1/[4.119 6 x (1.350 72) ]-t/1.350 7 0.992 3
Q,=0.041 67In¢-0.911 5 0.99 1

Pseudo-first-order kinetic
Pseudo-second-order kinetic
Elovich equation

TE:Q, — ¢ WA ER R/ INEERRAE Y - SCHm g b i B

Note:Q, — Adsorption capacity of berberine hydrochloride adsorbed on the resin

complex at the time of .

3.2 HBNER-BIEA G RAE

SEM 2553 (8] 3) 7 , SRR /N BEms A 245 i BBy
A, A5 IR S S KON BORY , 6 52 /)N B4 g &2 &
Y R ASFEMAORE , BT LA hy 6 2 /N BE RS B 25 5 B
NENFE, DSC Al E WA 4, #hE/NEERAE 117 C
173 CHBUBKIE 7 182 °C H BUIA Rl , 25 A
JETE 185 °C M B e , 5 TR & ) S R IR/
BERIANZS R WA () TR B S 0 o R R/ N BE - )
BEGWITE 191 °C S ahgs , i I SRR/ N FN 2
FIRRRES 5T B 1 — R 58 P R 5 WA [F] ) 7
IREY . XRD ML LA S, FhilR/ N — R 51 W] 2
AR ARTIT SR, 238 R PR R s B 1 sC e iR B A R
Al A IR 1O s PO & R 5 ) 1) XRD fth 4k 3k
TR/ INBERHT B 1SSy R 1 T B8 s B R SR 54
EARRSREWRY RS, A R IR /N 1Y) SR
W LRI TER IR S G Wb, 25 AR S A B SUFA T
ZIAMEIE DR 6, Yy BIR & W) S Fh i/ NEE Y 2150
30 7E 2 700 ~3 500 em 45 C—H .0 — H {giiig
W1 505 em ™' AbA 35 R B SR B0, LA, M ER
BYITE 1 697 em ™ RhAT BRIEA I , 5725 FIRE R —
o /N BE G-I R A W AE 1 600 em ™ A
1093 ~1 273 em ™ AR T B ARG, W &2 A4
TR T RTAEE S S W rh R R N S AR AN
AT ER ) ) BRI B, TS T B T Al
3.3 AT umAme4&

il A R ER IR /N BBl R B e A DRAR (&1 7) 5
RIEE GV R B E AE AR DRIR, TR B ABIR,
ZIARE M-8 o e BRI/ N BB 5 R S 5 )
15 18 5 g o PR AR 45 DL 3 4 HC A R 2
YR IALE
3.4 ANEHEFN

FRTR/NEERBUR A I Hh A2 AN [R) A o P i A
FEREm (18 8) o Z N LH WK PR, LA A\ T
W i & NaCl A1 CaCl, [R]85 52500 1 52 0, #h R /)
BETK Y 1 A R B, W R BN, g U Dl £

FIE 22k 2024 4 4 H 5 59 45 8 M)

A - EhEV/NEEIG B - 2 ARG 5 C - ShB /D EER S W IE O BIR S 45 D - #h
TR/ NEE- NGS5 o

A = berberine hydrochloride; B — ion exchange resin C — physical mixture;
D — drug-resin complex.

B3 SBmAEWMMEL ST E R R (SEM) 247 B
( x1600)

Fig.3 The analysis graphs of Scanning electron microscope for

the berberine hydrochloride resin complex( x 1600)

80 120 160 200 240
r/c

A - EhV/NEEI B - 25 IR 5 C - Shm /D EER S R IE A BIR S 45 D - 1
TR/ NEE- NGS5 o

A —berberine hydrochloride; B —ion exchange resin; C — physical mixture; D —
drug-resin complex.

B4 BBRAOERMIEREGHETHAHER(DSC)H

Fig. 4 The scans of DSC for the berberine hydrochloride resin

complex
A
/\J% )

10 20 30 40 50 60
20/°

A~ ERE/NEER B — 25 IR 5 C - SR/ D BERR SRR AW PR A 95 D - #h
R/ NEE-I NG S50 o

A - berberine hydrochloride; B —ion exchange resin; C - physical mixture; D —

drug-resin complex.

BS shE/ERM A A X0 K474 (XRD) B

Fig. S5 The analysis graphs for XRD for the berberine hydro-
chloride resin complex
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W/\%
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C
1 600 cm!
D
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4000 3500 3000 2500 2000 1500 1000 500
Wavenumber/cm!

A - TRER/NEER B - 25 FAEIE 5 C - SRR/ NS A IS I M B 545 D - )
B/ NEE-PIE S50

A - berberine hydrochloride; B — ion exchange resin; C — physical mixture;

D - drug-resin complex.
B6 hER/NERAMAEE &Mt (FTIR) B
Fig. 6 The graphs of FTIR of the berberine hydrochloride resin

complex

B7 HE/ER(A) BRI Z S0 (B)FT o b A E
Fig.7 The appearance of lyophilized oral disintegration tablets
of berberine hydrochloride (A) and drug resin complex(B)

RS ZRANERBRBHINEE

R4 BRABRBEEMER MAFET 0B 0K
n=6,xts
Tab.4 The evaluation indicators of lyophilized oral disintegra-

tion tablets of berberine hydrochloride and drug resin complex.

n=06,xxs
Tablets of berberine Tablets of
Parameter
hydrochloride drug-resin complex

Disintegration time/s 13.38 £0.43 12.72 0. 95
Hardness /N 16.17 £0.95 25.42 £2.32
Brittleness /% <0.1 <0.1
Content/mg - piece ~! 26.13 £0. 61 26.92 £0. 31

() A RRRLTE , 8RR B, N5 N B P v
HET AN T £, > 50, B MR, 727K pH
4.5 il pH 6. 8 A T M i v £k R /NS i 75 ik EE 384 K
¥ O LA AR R R, =3 AT 2 B AR U
Xt R R/ NEERBOR AAE AN ) 5 O i 2 e T
RUA 4% UM 24 Ritger-Peppas 77 441y
R RBIE R (£5) , H n<0.45, SLHHE H L
il A Fick 8O 3.

-t TTificial saliva

-2 Artificial gastric
juice(pH 1.0)

—A- Artificial intestinal
fluid(pH 4.5)

- Artificial intestinal
fluid(pH 6.8)

—— Water

0 T T 1

0 20 40 60
1/ min

8 HBANBEMMARBEHER. n=61xz+s

Fig.8 The dissolution results of the powders of berberine

Cumulative release/%
9
o

hydrochloride. n=6,x +s

Tab.5 Fitting models for the release of the powders of berberine hydrochloride

Zero order First order Higuchi matrix Ritger-Peppas model
Groups
T2 r2 72 2 n
Artificial saliva 0.39%4 6 0.937 2 0.667 2 0.994 5 0.1339
Artificial gastric juice 0.4358 0.9855 0.738 2 0.998 1 0.1307
Artificial intestinal fluid (pH 4.5) 0.221 4 1.000 0 0.500 7 0.999 9 0.004 4
Artificial intestinal fluid (pH 6. 8) 0.223 3 0.999 9 0.503 0 1.000 0 0.005 4
Water 0.226 5 0.999 5 0.506 7 0.999 7 0.007 0

PSS IR R B 32 pHL M S 1 e )
LRI FEAN TR A JoT o B4 7 1 il e 2 5 . 3 (1A
9) o Al AN B T, ERRR /N BER A T R B I
NT B, pH 8%, HT Bk, 25903 et
pH 4.5 1 pH 6. 8 H N Tl s e AT (H il 7
K X 25RO S R T Na ™ 0 H U™ Sty g
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YRR T4 /OH ), Fe 2 B B b
Ko )ik RRAHE SR 1 R0 2 W B AR i AR TR,
DA AR B ks A8, #3955 Boyd #1 Bhaskar
HHNE , R3S WY TR R X IR 2 S
TE W A P B A T ™ (2 6) o EA
T B, R B AR OC R B K, UL B T AER
JE AR PR 1, WY BN Ry ER R /N BE T A A PR
AP g R A IR s 7E K LN MR L pH 4.5
A pH 6.8 ATz v, A% B A &8 B9 47 1O i 4%
1 RT3 HUB R 3 ) R AP 3R

R6 HBNEWMHELeMANE Ty SRR

100

-@- Artificial saliva

-8~ Artificial gastric
juice(pH 1.0)

=A- Artificial intestinal

504 fluid(pH 4.5)

=~ Artificial intestinal
fluid(pH 6.8)

—- Water

Cumulative release/%

1/ min
9 HBAEMMIEEZ WM RBERER. n=6,xxs
Fig. 9

The dissolution results of the powders of berberine

hydrochloride resin complex. n=6,x s

Tab.6 Fitting models for the release of berberine hydrochloride resin complexx

Particle diffusion controlled model

Film diffusion controlled model

Groups
Equation r2 Equation r2
Artificial saliva —~In(1-F) =0.138 0295 +0.462 5 0.8283  —In(1-F) =0.028 3t +0.753 0 0.688 0
Artificial gastric juice ~In(1-F) =0.030 7:% +2. 808 0 0.8875 —In(1-F) =0.006 5t +2.876 9 0.947 1
artificial intestinal fluid (pH 4.5) ~In(1=F) =0.069 7:%95 +0.343 7 0.94998  —In(1-F) =0.0139:+0.523 9 0.888 7
Artificial intestinal fluid (pH 6.8) ~In(1-F) =0.075 5% +1.930 6 0.7313  —In(1-F) =0.014 4% +2.140 0 0.633 4
Water —In(1 - F) =0.029 0% +0. 085 2 0.9107  —In(1-F) =0.005 7% +0. 161 7 0.835 1

Y F — $hI NS TEN I ) SRR
Note : F — The cumulative release of berberine hydrochloride in solution.

2y N T i it 2 UL 10, i T2
WIAE 1 Il PR 45 B ) 5 e, 2 B0t L 25 W /e N e
Wb 1 ~2 min B, BIRE S PR R MO
TR 2SI A S T R /N B R K
FRT R UEHIRIR 2 5 W BE RS T 25 D 22 $h R /N B
e N TR P AR (B 1) o BEAh, SR /N BE s
VR B R A IR TR/ B R, AT RE S
YR AR5 F G HPMC A 35 fiff B B 358 i 0l 2
TR K

=&~ Powder of berberine hydrochloride
=~ Powder of drug-resin complex
&~ Tablets of berberine hydrochloride
-8 Tablets of drug-resin complex

Cumulative release/%

0 T T

0 20 40 60
1/ min

B10 HHAEANTERFEHER n=6,xxs

Fig. 10 The dissolution results of the drug in artificial saliva.

n=6,xts

1 h Y ER R/ INBEGRTE N T B Y SR AR
PIAE 90% VAL, i A 3 W /N BE B 1 BE o€ R, IF
HA IR G YA SR R fE AN B P A
AR W /N BE OB R B R T R bR, Ul B R R

FIE 22k 2024 4 4 H 5 59 45 8 M)

B Powder of berberine
hydrochloride

B Powder of drug-resin
complex

I Tablets of berberine
hydrochloride

B Tablets of drug-resin
complex

Cumulative release/%

1

t/min
AR, VP <0.05;2 P <0.01;%) P <0.001,
DP<0.05;2)P<0.01;3)P <0.001, comparison among groups.

11 1~2min 5 AEATERENLERE. n=6,x%s
Fig. 11 The dissolution results of the drug of 1 =2 min in arti-

ficial saliva. n=6,x s

NGERGE I B T L SRS SR I S,
AT H s, 2 B T B R A T HAEAN L
BB B DU (B 12)

100

2

2

8

E‘: 50 — —a— Powders of berberine hydrochloride
% = Powder of drug-resin complex

é ~@- Tablets of berberine hydrochloride
3 =B Tablets of drug-resin complex

T T 1
0 20 X 40 60
1/ min

B12 #HHAEANTEHERELLER. n=6xxs
Fig. 12 The dissolution results of the drug in artificial gastric juice.

n=06x+s
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3.5 kit

3.5.1 JREVEM  XERER/NBERR X HM AR R G
T R ETRCE MY, AR/ N BEBR R T PR 4
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Fig. 13 The PCA of electronic tongue detection response value of the standard solution of berberine hydrochloride
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