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Abstract: The object of this study is to preparate the berberine hydrochloride (BBH) resin compound with
taste masking effect. We took the BBH as the model drug and Amberlite IRP69 as the drug carriers, uncovered the
curve of solubility of BBH in different cosolvent with a certain range of temperature, and then used it to calculate
the parameters during the preparation of the complex such as adding quantity of BBH and the reaction temperature.
Afterwards, the characteristic and in vitro release experiments were studied to verify the formation and predict
the in vivo release behavior of the complex. The results showed that in the condition of using 60% ethanol as a
cosolvent and stirring at 50 °C for 1 h, the drug loading and drug availability of the complex are at about 35% and
64%, respectively, and has a better taste-masking effect. In this study, a method was provided for preparing a
taste-masking preparation of BBH.
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PEARAK . ABFFL B 7ETF R —FP AR R V& T )LE AR
FBBH 724 . [XHi7 B SZ 56 & B, Amberlite IRP69 AH %%
T HAREL S R IE B A T R SCR, D22 LT
R, DRk 3 B B REAE N B2 W i . Amberlite
IRP69 & — i 5 i 214 FH 55 T4 i, X 44 SR 2K £ I Tk 1
BN, WA ORI R 2 9 8k, 72 FDA B & T 5
A RS R B AT IREF P R KHIRAE
728 mg, Ak, IRP69 I 1] ¥6 7 /& ML B, B 1) °F 3
5 H O &8 15~60 g, B AR E AN 22tk &
F 7T FI FH B8 7 22 #e b fis Amberlite IRP69 5 BBH 45 &
¥ 1% BBH-IRP69 & & ¥4 o5 BBH (75 Wk, 1 i JL# &
H MR

MRS A%

{88 Quanta 250 FEG 17 & &F 9 4 1 7 &
Bt (FEI 2 7]); Q200 A 2 /i 1 4 & # AL (TA A A));
Nicolet™ iS5 7 {# 37 - 41 A48 #e e 1 A (SRR € /R
BHEL A #]); Smartlab9kW AL X 5 28 7 8 4% (H A B 2
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+ ke EE AR ERH (sodium dodecyl sulfate, SDS)]; A:B =
56:44, HEAERE: 10 pb; AR 25 °C; JiiE: 1.0 mL-min’;
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24 h, 0.45 pm F AL I8 B PR T U8 2 FOK M I R 0
BRI 200 pl, BA4k 7K H R 500 £, HPLC 25l & ¥
R BBH & i, 115 BBH [V i il
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53T 3 H 6 A H A9 H HUREART I o HURE A
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LR I 38, KA HPLC & & & .

BBH-IRP69 E & MK RIE W HEAHH
f- ¥ 1448 (scanning electron microscope, SEM). 7% 75 3
i &4, (differential scanning calorimetry, DSC) . X- 5} &
¥ K AT 5 (X-ray powder diffraction, XRD) Al # B H-4T
Ak (Fourier transform infrared spectroscopy, FTIR)
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BBH-IRP69 & AR RIT AL 5
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pH 1.0.4.5 1 6.8 [1) % 1 T Il & BBH-IRP69 & & 4 1]
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e [E] 24 3 DU 3038 FH B2 R L3R 0931 ¥ Hi BE 55 R R il
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BBH #) 100 mg) #1300 mg, pH 1.0 ({24~ 43 A £ 5.
10.15.20.30.60.120 11180 min BUAE 4 mL (BURE 5 #b
IR AR %5 A7), pH 4.5 FlpH 6.8 4514 T 4
5#£5.10.15.20.30.60.120.180.240.300 1360 min
HURE 4 mL (BURE i 0 I S5 4481 TR Vs A ), b
0.45 pm FFLYE B JE, B J8 W, #60RE 5 HPLC Il 22 .
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HR I, BBH £ % 78 15 771 r (1 V85 i 152 52 R 52 AR
K, PR — 50 %€ AN [R) 3 22~ BBH 7 60% £ 1)
VR o

FH & 2 W %01, £ 25~65 °C PN, BBH 4 fift i [t I
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Figure 1  The solubility of berberine hydrochloride (BBH) in

different concentrations of ethanol at 45°C. n=3,x s
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Figure 2 The solubility of BBH in 60% ethanol at different

temperatures. n =3, X = s
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Figure 3 Drug loading (L), drug availability (U) and comprehen-
sive score of resin under different BBH concentrations. n =3, x + s

80

',/E_"f— —3 o
60 /,/
f
®
Saol|
—~ |
= |
|
|
|
20
|
|
|
ol L . L i L
010 30 60 90 120 180
Time / min

Figure 4 BBH drug availability change curve with mixing time.
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Table 1  The result of effect of temperature on drug loading (L). L _
n=3,x%s o : é
Reaction temperature/°C L/% 150 L G l
45 37.41+144 < I
120
55 39.41+0.42 |
65 37.95+0.54 Hr
60 1 ) ;
- A e mem———— | S
Table 2 Inspection results of washing times.n=3,x s 30 T 3
Washing time Concentration of BBH /mg-mL™* % ; "1 (’) 2 s'o 1'2
Filtrate 3.06 £0.28 Ti :
ime/min
1 0.49 +0.05 )
2 0.03+0.01 Figure5 GC chromatograms of reference substance and 3 samples
3 0.00 +0.00 of different batches. a: Reference substance; b: Batch 1; c: Batch
4 0.00+0.00 2; d: Batch 3
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SR FI ki, BBH-IRP69 & & ¥4 IRP69 i 4h WL T2
B R AR AL, FTIA N BBH 4 45 4 21 IRP69 Y .

HH DSC #h 28 (& 8) w] I, BBH 7F 110 °CFll 162 °C
HH B K Vg, 7E 205 °C H B Rl ™ IRP69 7E 143 °C
Ab IR B T ) ER A ) & BBH A IRP69 (1)1
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Figure 6 HPLC chromatograms of reference substance of BBH
and washing liquor of samples stored 3, 6 and 9 months. a: Reference
substance of BBH; b: 3th month; c: 6th month; d: 9th month

Figure 7 SEM images of BBH, Amberlite IRP69 (IRP69) and
BBH-IRP69 complex. a: BBH; b: IRP69; c: BBH-IRP69 complex
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Figure 8 DSC curves of BBH, IRP69, physical mixture and

BBH-IRP69 complex. a: BBH; b: IRP69; c: Physical mixture; d:
BBH-IRP69 complex
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Figure 9 XRD patterns of BBH, IRP69, physical mixture and
BBH-IRP69 complex. a: BBH; b: IRP69; c: Physical mixture; d:
BBH-IRP69 complex
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Figure 10 FTIR spectra of BBH, IRP69, physical mixture and
BBH-IRP69 complex. a: BBH; b: IRP69; c: Physical mixture; d:
BBH-IRP69 complex
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Figure 11 In vitro release profiles of BBH-IRP69 complex in

dissolution medium of pH 1.0, pH 4.5 and pH 6.8, which containing
0% (a), 1% (b) and 2% (c) SDS, respectively. n =3, x + s

JR AR BT IA E 90% LA 1. I 1L AT HL AW
(23R T2 pH A 5200, 7E pH 1.0 (4 o3 Hh e 24 1
A bR, TAE pH 4.5 F1 pH 6.8 /1 J5 th e 25 M 0 2218

7 A 5236 v BBH-IRP69 & & 1 7E A % pH 1.04
4.5 F16.8 I/ 07 P 35 AN R AR 47 b it AR AR SCARRMR
T8, 7E R A B, B2 A 100 remint™ T 45 R R A5
7o R AT IR AN 3 90% BRF, U T 7E 5 A 5 R A N 2 T
TR, a0 s R — UG ) pH 6.8 PBS, 22 ik
H K42 5 SDS A= RO AR B SEAIR I -+ — be BE G B, i
WA =R R A S SRR e, TR
VE RS AR A I B A — [FIAT H o DR, A S Rl
pKa i FH T f 565 BE /R Bl R — SV % e i IR — U

Eh 2 /N BE TR, FI BBH-IRP69 5 & W 78 N\ T W iy
Hh ) AR TR £ 0 1 12 BT, B AT DL, SRR N BE
ol 6 PR Y PR 85 AT 5 4 RE TR, T BBH-IRP69 &5 4)
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Figure 12 Release profiles in artificial saliva of BBH-IRP69

complex and berberine hydrochloride tablet. n =3, x + s
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preparation
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750 mg BEH P BBH Solution C ini BBH-IRP&Y L BBH-1RP6Y
IR P - e
Dissolve in BBH-IRPE) Vacuum dry complex
30 1}11. clha.nf:l Continue to stir Wash the BRH- at 50°C for
60% at 50 °C at 50 °C until IRP69 complex 3 h and then
the adsorption twice with 50 mL e
equilibrium deionized water
is reached (1 h)

Figure 13 A schematic diagram of preparing BBH-IRP69 complex
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W T2 AR R 2 &Y 2 & 35%, i)
FI 2 64%. BBH Al IRP69 2 [H] A& DL 35 74 1) 12 X 45
G LZE AW pH 1.0 A i PR 25 R R AR, S84
BT 1 h; 75 pH 4.5 F1 6.8 (147 5 h B 2 A X 2218, 58
AR 4 0 BN TR U AR, BiZE 59
A DL BIAR G O HE R S8R, S BBH HIFERIE AL 1 3 1E
P, 8 J5 SR 45 & B LE IR 1 BBH B R B BE e T
£,

PEZTTMR: SRR B e T LI AS SIS A KB
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