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Preparation of Berberine Hydrochloride Microcapsules and Its in vitro Release Behavior
YU Yan', FAN Ling-yun', GAO Jian-de', WEI Shu-chang', MA Li-xin’ (1.Gansu College of TCM, Lanzhou
730000, China;2.Lanzhou Foci Pharmaceutical Co., Ltd., Lanzhou 730046, China)

ABSTRACT OBIJECTIVE: To prepare Berberine hydrochloride microcapsules, and to investigate in vitro release behavior of it in
order to improve taste and decrease gastric mucosa irritation. METHODS: Berberine hydrochloride microcapsules were prepared by
complex agglutination method using gum acacia and gelatin as capsule wall material. Using encapsulation efficiency, drug-loading
amount and appearance as index, mass ratio of capsule core (berberine hydrochloride)-capsule wall material, the mass fraction of
capsule wall material and mixing speed were optimized by orthogonal test, and it was validated. The particle size and in vitro re-
lease rate in 5 h of the preparation in simulated intestinal fluid were investigated. RESULTS: The optimal formulation was as fol-
lows: mass ratio of capsule core-capsule wall material was 1:3; the mass fraction of gelatin and arabic gum were both 2.50% ; the
stirring speed was 200 r/min; the temperature of forming microcapsules was at 53 “C. The encapsulation efficiency, drug-loading
amount and appearance scores of Berberine hydrochloride microcapsules were 38% , 41.71% , 50.6. The microcapsules were
smooth round in shape without adhesions; particle size were distributed regularly, and more than 80% of them were space within
the range of 3-9 pm; 3 h accumulative release rate reached 90% . CONCLUSIONS: Berberine hydrochloride microcapsules is pre-
pared successfully.

KEYWORDS Berberine hydrochloride; Microcapsules; Release rate; Orthogonal test; Preparation
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hydrochloride

2.1.6 LRYELRELE, FEEWPT MR 1.2.3.4.5ml, 4>
BT 10 mlEIR A, 0 95% W A R 20, $8 40 . 40 Bk
BL20 pl, A TRAR RS, IR SRR/ NBERR A A TR, AU 1fj
TRy ) S R/ IN B 1) Jo Bk B (o) B TRk DA 43-#r , 153k
/NBERE 8] 4 75 F2 K y=0.010 9x+0.000 3 (r=0.999 9,n=5) .
45 TR, SRR/ INEERFR I T vk EE A 4RSS FET oA 0.01~0.05
mg/ml,

2.1.7 KEBEERIS . KSR 0.03 me/ml (o ER R /N BE B % R
FRVATR 20 w1, FATHERE 6 Uk, M e A, 45 AR T ALY RSD
F1.5% (n="6) , Ty LA % RAF

2.1.8 BEMIRE ., BERR/N R, $2.1.37I0 F ik
A3 6 O A R VA TR, 45 WM 20 pl PRI R I T R, &6
SRIET R RSD K 0.76 % (n=6) , F2 WA Jy i T 4 Mk BT

- 110 - China Pharmacy 2015 Vol. 26 No. 1

2.1.9 RIS . R S AR 07 A 0 ER R /N B A
S ER B2 /N SRR BE , 4922. 137 I )y 2 il 45 AT
PEREINSE {0 SR R, T ISR, 45 S-SR R/ N B m (1 - 15
[EC% R 97.74% ,RSD 4 1.48% (n=6) .
2.1.10  FEMaRne . R — M A, 7E0.2.4.6 .8 hiiT
S SHERE 20 pl, 05 ER R/ NS I T R, 25 SR UG THT R A9 RSD
}0.73% (n=5) , FEHAEL R/ NEERR FUCHE 8 h N AR 14 LA
22 HHEEMEHEHUE

BUER R /INEE AR TE 50 mg, K B PR L 95 % HH B PE U 3
WK, Fr 22 VR, FH 95% PR 43 3 W S, B R 75 4 B 10
min, $2BORS I EAEZE 100 ml, JE5T . K5 S5 IEE TR 1 ml,
BT 100 ml 5, I 95% HEE GE 2, E R R /N e Y
i AR B2 (%) = R R /)N BERR 1 i/
P BT 100 % , 1 355 28 = ffedfe v b IR /N BE B 17 T AR A
SRR/ INBER ) BB i< 100 % o
2.3 EBEEH &R/ NEEEE"

H % FRICER TR /N BE B 0.400 g, JITA 40 ml 4 B 437 417 Jie 7
T RGN BEFERR IR AE—E IR, A SRR A HH 75
kLB PE , BRI R , FH 5% MBS B2V R0 pH N 3~4, 4k S di
F¥ 30 min; Z8J5 A 200 ml I RS AR TR 1 2 IR OKFR B , B 4
30 min, PRI HIE 15 CLLF , 4S8 £ 30 min; F 37%
BV AL 1 b, FhaE , K Pk B J0mE M, BT, 15 1 s AR
e,
24 BREEZZE

KRR FIRIR L 48 T BRI B0 (FhfR /N e
B ) -SE R CBTRLAF R RN B RS ) o o Bb 8 A o 0 ot i
Fof PR /N BE B B B SR AL R A R O, 25 SRR 7
40~65 CYEE N, B A P TR O e s & s (H
TR/ NBERR A T-HUK L 53 CLL F 25N R 1R 455
&, TR B 53 °C . BEO-BEM TR LT 120, EhiR
INEEROR S 2 QU AR T 25 % s B O b R H/NVT 12 4
i, 25 B R, KT 30% s L A5 18, S0 - M TR H
VI EAE L2~ 4 Z [0, M R EE/ N T 2.50% 0,
TE AL BPRAR MM B B KT 5% I, SR s 27
H 8 B TR B A E AR 2.50% ~5.00% Z 18] . 24Ptk
T 50 r/min B, fHEFRRG T ; MR KT 300 r/min BT, &
ST B R R R SR G T R, DR ) A 1 A
100~300 r/min 2 [d],
2.5  ERER/INEERS RSN IR

M T G LS 24 800 A Fh R /N BERR L 2E , LASIME [
BRI JORE R A5 A M- - . A
FEBRUE S0 A 25 43 F5 A8 HREACE 7 O3 Lb il ATy, I 4448
FRAS 5 Z TR INEES
2.6 EXEIHABMIELFTIE

HRAEAE S SCHRS " T R R A 8 25 R, LA O -BE R T2 LE
(A) HEM TR0 80 (B) i H3% (C, o/min) R &, DAt
AR MY R TSRS TR (LA T = f d % x
50 %+ 255 x40 % +IMETES < 10% ) , K FH Lo (3) 1EAZ &3
B i e fe BN T T 245 . I A8 B 3 /KT B
W1, 25 G 22T W 2, 05 22T L3 3.

R 2 25 R AT 50, 34N 3RS A PR A5 K/ IMR TR
A>C>B, LIZEA 0 8 B fe ik 1.7 0 AB.C,, B2

HHEZG G 2015 4F55 26 5445 1



F1 EXRHABERKFERE

Tab 1 Factors and levels of orthogonal test

K5 Almz:m) B, % C,r/min
1 112 2.50 100
2 1:3 375 200
3 1:4 5.00 300
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Tab 2 Results of orthogonal test and range analysis
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3 1 3 3 26.82 29.78 4 9m
4 2 1 2 3746 35.00 5D
5 2 2 3 3434 379 0 3654
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K 10492 9408 94.77
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Tab 3 Variance analysis of orthogonal test results
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C 40.181 2 20.091 197.851 <0.05
it 8947412

=B TR LR 103, BERE BT i o R 2.50% , B R
300 r/min I, T i 4 1A ER R /N BRE IR (1 f 3 3 32 oAb
TE AR

H1 2 345 SR AT 1, 3 AN Y PH/NT 0.05, # HAT it
B R = AR A B A PO R bR A
2.7 WERIE

Fie B oAb 77 T 200045 3 FE R (R R/ N BE g i 3 , W5 3L
AR I3 0 37.58% \37.99% .38.43% , Y M 38 % ; 4 24
S350 42.13% A1.17% \41.83% ,FI(E R 41.71 % ; (e ME B
HRIDGH , TR R EE Y 5], PFAr 200 o 49 .51 .52, ¥ {H
$750.6.
2.8 HYHERER

Fie BB AL T T 25T A FR R /NSRRI M RIS 7 b R /N B
B 25 1, P S R T RS 2 R RN ER R/ N BE AL
%, 0K 2,

© o"

o = “a
-

-~ ) o

E2 BFEHERE(x100)

A2 A  BAERRR/NSER
Fig2 Electron microgram (x100)

A. blank microcapsules; B. berberine hydrochloride microcapsules
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Fig 3 Drug release curve of Berberine hydrochloride micro-
capsules in simulated intestinal fluid

FH & 3 AT AT, R R /N BRI e A AR AN LA R A 1 R JORL
W AEANT R 2 h BFREZ585% ,3 h 2FREZ555]90%
2.10 EE/NERMEMNREZES R
FHAF AT AR R 7 S BB R R B /N BE B T A
FEI 5 29 800 AMFE (AR , AT E 3 YK, 45 LA 4,
400

350
300

& 250
< 200
150
100

50

0

<3 3~6 6~9

7, um
B4 HE/NERMEMNNEZES R

Fig 4 Particle size distribution of berberine hydrochloride

-

>12

microcapsules

P 4 0T DU Y S A o A AR S IE S0 A, P A
BE LT, 80 % LA A3 ATHE 3~9 um, K23 5] .
3 ITig
T HRCR SR EMIEA Z . B ICRH
AR AL 1 ] £ R R/ NEERR T e, I3 BT il S e e A2
IKF 145 pm, 10 %8 55 200 um , EERAR B, 76 1 R i b
DRIEFEIA T o 1128 5 SR A B SRV i A5 3 R /N BE T Dl 2 1)
REHLE 6~9 wm, P 3B 5, H 4 Ak AR A A 32 e il o P 2%
i, A5 AT HE— A0 5T i v A B R T 1 A R R /N BRI A
TR
S 3k
[1] Wbt 2R B MEN T LD PR ERS %
2 &,2011,31(15) 1 308.
(2] FKHE, WAHE, B2ETE, 52 T 5 —OURe A Y iee il 5
T S R RN 9] B =5 5 A & 4 &, 2012,
18(13):314.

China Pharmacy 2015 Vol 26 No. 1 < 111 -



KRR L il 5 B BRSNS W B
BB N ERE AEEGELESRAERE, WK &% 27106

HESES R943;R944.1°7 XERFRES A XEHE  1001-0408(2015)01-0112-03
DOI  10.6039/j.issn.1001-0408.2015.01.36

W OE B A SR ER AL R AT B D RO 2 B M Hvh . ik AR BLES 80 S SLAL A L s =B A B SLAL A
SR LB Ay i Ae, @At A =50 AE B A LA AL T . SRRSO E AT IR A SLEG R AR AR 5 SRR B SR B i KA B
A% ;KA Franz 77 30k i BT ) G- 69 K B iU S A2 R BR AR F 09k sh 8 ik B SR R ILA L F A 5% KMk |
6.8% R LA . 32.4% R 5ALH) (Bl AL A 80-79 —BE X sb b 4:1) ., Frali3eg KA 3L O/W A ## 3L, #:.42 4 (70.35 + 17.78)
nm; 5 TAE KRR F O T HER RS A (573.72+8.94) (31052 £ 7.11) pg/(em’-h), % & R 445 %] 4 (1.588+0.019)
(0.430£0.001 2) cm/h, 5T & 1 J& # 64 3.69 45 ; R A BRS04 35 BOBORAT A A5 &- R B3N ) FHEHIAE . 23 Pl R A BR A SL T 1R
KA B 0 3 FBORC, RS B IR R DS A R R B 6 K B AT N A AR A — S G BRI

KEIR KRB AL E RO = AR E

Preparation of Salicylic Acid Microemulsion and Its in vitro Percutaneous Permeation
ZHAO lJing,JIN Kai, SONG Guang-jie, HAO Ji-fu(School of Pharmacy, Taishan Medical College, Shandong Tai’
an 271016, China)

ABSTRACT OBIJECTIVE: To prepare Salicylic acid microemulsion, and to investigate its in vitro percutaneous permeation in
isolated mice skin. METHODS: The microemulsion was prepared using tween-80 as emulsifiers, propylene glycol as assistant emul-
sifiers and ethyl oleate as oil phase. The formulation was optimized by pseudo-ternary phase diagram, and the distribution of parti-
cle size was determined by laser particle analyzer. The content of salicylic acid was determined by UV spectrophotometry. The in vi-
tro percutaneous rates of prepared Salicylic acid microemulsion and commercially available Salicylic acid cream were determined by
Franz diffusion cell. RESULTS: The formula of Salicylic acid microemulsion was as follows: 5% salicylic acid, 6.8% ethyl ole-
ate, 32.4% mixture surfactant (tween-80/propylene glycol ratio of 4:1). The prepared Salicylic acid microemulsion was O/W micro-
emulsion with particle size of (70.35 + 17.78) nm. Steady permeation rates of prepared microemulsion and commercially available
cream were (573.72 +8.94) pg/(cm’-h) and (310.52 + 7.11) pg/(cm’-h), respectively; the permeation coefficient of them were
(1.588+0.019) cm/h and (0.430+0.001 2) cm/h, and the former was 3.69 times of the latter. The percutaneous permeation behav-
ior of Salicylic acid microemulsion was in line with zero-order kinetic release rules. CONCLUSIONS: Prepared Salicylic acid mi-
croemulsion can improve the percutaneous permeation of salicylic acid, and to provide theoretic basis for the preparation of new
dosage form with less gastrointestinal irritation and high bioavailability.

KEYWORDS Salicylic acid; Microemulsion; Percutaneous permeation; Pseudo-ternary phase diagram
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