B TH-2K R Me-5-JE 1B ]-N-2- ML g - 2 L T R 2
FE(E) A KA 32 g, 4.14 mmol) N A
iR (8 mL)H, % M RIE 20~25 CHERE 10 h, [
MNAR AT K ZEE(50 mL), ¥ [ MR E T kK
W IEIERE 0~5 C, EHHETZRMA 30%H) =
JK(Z) 15 mL), 75 pH 8~9, VKK F i - 10 min,
g, JEUHH K ZBE(20 mL)PEER 2 K. JEWRAE
40 CKH Il ZE BRVE ], M BRI K
(10 mL), $FEbTH [k, T8, Y40 CH
KTV 4h, BF4H E1.85g, BEK 89.2%), 4l
fE: 98.20%. 'H-NMR(400 MHz, DMSO-ds) d:
1.12(t, J=7.2 Hz, 3H, C-CH3), 2.68 (t, J=7.2 Hz,
3H, CH,-CO), 3.76(s, 3H, N-CHj), 3.98(q, J=
7.2 Hz, 2H, N-CH,-C-CO), 4.22(t, J=7.2 Hz, 2H,
CO-0-CH,;), 4.55(d, J=5.4 Hz, 2H, phenylamine-
CH,), 6.78(d, J=8.2 Hz, 2H, Aromati), 6.97(d,
J=8.1 Hz, 1H, Aromati), 7.05~7.59(m, 7H,
Aromati), 7.81(d, J=7.8 Hz, 1H, Aromati), 8.38~
8.76(m, 3H, amino). ESI-MS(m/z): 501.54[M+H]".
3 g

A 56 8 3 1/ B (1 5 32 ) A RN 43 s A
JE>95%[) 4 A~E, ifid 'H-NMR 1 LC-MS #]
WHIE T HEi . AR BRI 2 A~E & B

AR O E B R FHERRRING

IHE REE! MZR AL

ZRRNL AR BRAE T B AR 2R

SR =65%. BRI 5 TIOR8
Xﬂ&ﬁﬁ Y A~E BIBIETT, W] UG PR I EE A
Vi 4 S 245 T i) 73347 B e P SR R A
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”(1.%?1#@%?:%, B 310053; 2. &4 OER, WL 4% 321000)

HE: BB #1424 % CZ (tetrahydropalmatine, THP)H iZiF MK, # &K THP FIiZFHMIRERR &4 Foghsbiis

B, J53E RAFMLEREL L H S THP FiZFMok, E g Mmibnst, @

FHABEMREFE K THP § 2%

ifk&OlmolLlﬂﬁi . pH 3.0 PBS. pH 4.5 B48A%% ¥ &. pH 6.8 PBS B3R, 50, 100, 150 rmin ' 4k &H T

GRS AL, RSB R FE R THP § 2 MR L BB S T 09RO AF AR, A T8 R A A4 7|
BN E BRIRBL AR INEEAAFAE; R L) A FAER AL & L& §IiBF ORI B b &,

J REA

, LR AEAE
LER THP B2k

JRF e BP AR, HIE 12 h, BFEH 100%; £ 4 FBEZAAF 12 h ?%"%"zﬁﬁ““%‘]i}(% 55+4.65)%,

(81.48+5.92)%, (66.24+3.00)%, (51.93+2.35)%; 4 3 Av4kik T, 12h ZBRBRE S A 4 (84.264£3.22)%, (90.55+4.65)%
(94.70£2.15)%. AL E BLIRFE(0.1 mol L™ BB T, F@BEZA 0.5h BARBEHE A (78.31£11.01)%, 2 h ZAERT

4, W THP BiZiFmik 2 h ABARETFRMER, LEEALSE, ABHRAL. &L ZMA 4 &4 THP §
BeAAT, B BUTFMEBEMOR, HARIMERATH 4 Higuchi #42.
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In Vitro Evaluation of Release and Floating of Tetrahydropalmatine Gastric Floating Microsphere

WANG Qunxingl, XIONG Xuefengl, HE Sanminz, SHI Senlinl*(].Zhejiang Chinese Medical University, Hangzhou
310053, China,; 2.The Central Hospital of Jinhua City, Jinhua 321000, China)

ABSTRACT: OBJECTIVE To prepare tetrahydropalmatine(THP) gastric floating microsphere and investigate in vitro release
characteristics and flotation performance of THP gastric floating microsphere in different conditions. METHODS Prepared
THP gastric floating microsphere by emulsion-solvent diffusion method. The flotation performance of THP gastric floating
microsphere was investigated by direct observation in the release medium of 0.1 mol-L™" hydrochloric acid solution, pH 3.0 PBS,
pH 4.5 acetic acid buffer, and pH 6.8 PBS, and under different speeds in 50, 100, 150 rmin~!, which was simulated
gastrointestinal tract environment. To investigate in vitro release characteristics of THP gastric floating microsphere by rotating
basket method of the above release conditions. Taking the rotundine tablets as reference, compared their release behavior in vitro
in evaluated gastric acid environment. RESULTS
immediately float 12 h, its floating rate was 100%. The accumulative release rate after 12 h in the different release medium were
(90.55+4.65)%, (81.48+5.92)%, (66.24+3.00)%, (51.93+£2.35)%, and in the different speeds were (84.26+3.22)%, (90.55+4.65)%,
(94.70+2.15)%. The accumulative release rate of the rotundine tablets was (78.31£11.01)% in 0.5 h in the gastric acid
environment (0.1 mol-L™" hydrochloric acid solution), and almost finished in 2 h. Meanwhile, THP gastric floating microspheres
had a good in vitro floating performance and sustained release effect, and finished release totally without phenomenon of sudden
release. CONCLUSION THP gastric floating microspheres has a good in vitro floating performance and sustained release

In the different release conditions, THP gastric floating microsphere could

effect. Its in vitro release behavior conforms to the Higuchi equation.
KEY WORDS: tetrahydropalmatine; gastric floating microsphere; release characteristics; floating performance

RN TG, NEERHEYEHA R T
BRERZE, AIEMEOR. AITRIERZ IR, FiR
i TR . BN R S % R BACHE R
KH, WEEARA R H0H S W K
TEP, HETE MR NED, DIEHR 2R
(tetrahydropalmatine, THP)[I{E i 5mP). H Al &
LRI R QR WINPT E Fr, HE R,
FREG 3~4 R, BEMMNIEZE.

HIEFMER N “Z 80" BIEFSH RS,
AAMEZE RN TR ZYFER “ 2t
PG KB RS BT DR AS [RDRE TEUE 22 1 24
Yy e A A s BRI, AR AL ] T AE
ROFBIEFMER, DB RZESR, &
VIR .

AT T LA SMEE VT 26 R0 SR AURE TR TR A
PR B THP B BV AR AE A [RUREJEO 5T A
[F) 5 T AR AN YRR AR IR AE, R S5 2
BRI AR S AT Lh s, RV HCREZG LA, R
EAZR 23 B IRTE SOR 1 7 B I e AR A o
1 UHFESRH

UV-2450 553006 BETH(H A By g A w));
RCZ-6C2 L 25 th A (it B g 2 R A s AT TR
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AF]); XS105 DualRange HL 7341 K “F- (W45 8 —
FER 2N Fi AR AR JA2003N L1 R (
ARG R A AR A BR A 7] ); DGG-9053A 7 i v
T R TR (R RS SEIR AR A PR A 7))
DZF6050 %4 325 g (3 R S LA BR A 7))
DF-101S 42 #4448 38 10 #4007 396 4 248 (I ST 9%
P44 48] ) KH-520DB B8 A v as (Rl
ARG T8 A A PR A F]); SHZ-82 fH IR 4k ¥ #%
(M E LR ZRARAF).

R RGN EEDBHEARITELS
m, #it5: 20101108); ZEFHR S EX A (HEZ
on AE P A E B, #iES e 110726-201112, 45
99.16%); L FELFYER(EC-10cp, iR ERFREEAK
FARAIRAA): ROIEREPVA, BESTH R T
A7) LR LB HTal, KT AR KRFIF A
Huly); PlE (L s AAE R AR, S
A100301, #ik%: & 30 mgX 100 Fr); HEE (i
afi, SEEKM, 12115033); HAbRF L N E =5
Mrafi; ZEFK.
2 FES%R
2.1 THP Bk m )&

KR FAG-IEFIE & LD % THP B i
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BR. 4 BIFREE & THP A1 EC(0.4 g : 0.3 g), &
E5), WIKGET 10 mL 2R 288, TERA NI,
7 T 1) SR 20 B TR V(0. 5% ) E K AH o 75 35 B
JE2 200 rmin (AR, A VU S8 0 3
AKARHT, TE 25 CAIRIHMEE FRrEEiHE, HEA
BUAERFER, &E, HiE, 7R, HZAMK
ek 3 K, 40 CEZ TR 10 h, 1R ARGk
2.2 THP BiEIFMEk R SME T2 (10 &

220 EFFRRETE 100 > THP B IEF M
BRE TR g, I 100 mL BERA i, Bheht B
THHIRIR G 45 (37 C)HHRHE 12 h, DR E TN A
FR I B) S VR O o

_ ;ﬁi‘ A48 BR AN F
i%?%zﬁggfgéﬁxw%
I 2 En E

222 ANFERBB B THP 5 S ok s e v g
ffge pRIHE TAE 0.1 mol L™ HEVEW . pH
3.0 PBS. pH 4.5 F&Z% K. pH 6.8 PBS H' THP
R R R R . S5 RSO, 4 FhR R
ABF, THP B EFMER eI A, HirE
12 h, EFRERHN 100%, BRI 5 6 2454
FERE LR

2.2.3 AFHE T THP B EFMERE R REN
2RI T E Y 50,100, 150 r-min”! i THP
B AR AE 0.1 mol- L S R VA R AOES V2 1k e
GER IR, 3 AR, THP BV ek 5 Ag 7 A1
B, HEFE 12 h, EFEELH 100%, R
X} 25 R P RE TG R T

2.3 THP B EF IR SN BRIV

231 BEUERIG T R E 258 2010 SRR
BB XC OV R v A I TR R T
fE. % 150 mg THP B EVZHEKE T 900 mL Bl
A FEAH@GT C), 4HTF 0.5, 1, 2, 4, 6, 8, 10,
12 h SE R BUBEA BT 5 mL, il Bk n [ 44 AR 253
HEEA . RESVETRZ 0.22 um PRALJE Ik, B
ARSI . FR RSN OB EEYE, T 280 nm Ak
WE W, THEMER RRRBOE %, IR
PRI £E

2.3.2 THP B S ERIR IR 7387 75 i 2 5L
2.3.2.1 X RER G & RERBGEA R S
Z0 IR 3.01 mg T 25 mL &3, h0 0.1 mol-L™
BRIBRIE R e R, BY, NEgZT& T
R EF 0.12 mg B0F I SRR R 25 WO F ok SE 1
REN BB 6 4, 45000 0.1 mol-mL™" #h %
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TR RE, e EGR N 0.012'5, 0.016 7, 0.025,
0.03, 0.04, 0.05 mg-mL™" [I%F & 5 VA -

2.3.2.2  HERAEEHIS 2317 BUR T
EEAE, T 0.5h JFEUBI T 10 mL, 28 0.22 um
LRI, RIS AR S VAT

2323 LMHXRFRFEL W LR 6 MARKER
XISV T 280 nm AR E R ERE, LAZGIR
FERRE AR, ARG RE R AR, HEAT LR,
BEIAFE: Y=15.334X+0.005 3, 7=0.999 4. ZEft
HH], HEHIRZELE 0.012 5~0.05 mg-mL™ A 50K
FERELRAE R R R AT

2324 UHBKHEEERE  HGEHR O R R
VEW(0.028 mg-mL ™ )iE R, ELEIE 6 U, M
JGEE, THEAFOGE RSD A 0.11%((n=6), I
AR T R

2325 Rt PSR, T o,
2, 4, 6, 8 10, 12 h WEHEICRE, THESR
JPE RSD N 2.04%(n=7), FWIHAERIRQ2S C)
IEH R, 12 h WEaE M R UT.

23.2.6 EEMRK KIEA-MEHRZEKE
EFMER 6 4y, % “2.3.17 TR 7 iERlE, e
FEPIR 3R HIEIFMERRE 0.5 h J5 1) RV
B, HOBE RSD A 3.12%(n=6), FWiZJ7EN
HEWRE.

2.3.2.7 NFEEGALS R €2.3.2.27 TN EAE,
R E I O EN R ER 9 . B 3
By kR~ B 80%, 100%, 120%% 0N THP %t
MR AROE R, 4 022 um MALIERGT E, T
280 nm AWIE WG, O EIMAEEE, T
BV E Y 98.26%, RSD N 1.86%(1n=9),
T Z AR S, AT,

2.3.3 THP B ER IR 2R 5 52

2.3.3.1 THP B IEFFMIREA BB B 5T OB
PREH 5 %27 0.1 mol- L' EEERIA . pH
3.0 PBS. pH 4.5 BSfRZZ T~ pH 6.8 PBS IX 4 Ff
B R AE 100 r-min™' (EEE S, X THP
TUERBE TR RS S 36 45 SRR B, 7 12 h Y THP
HITVEERTE 4 MRS T PR IR BN 2218
KRR 4 A N (90.55+4.65)% , (81.48+
5.92)%, (66.241+3.00)%, (51.93+2.35)%, HH{E
0.1 mol-L™" H:ER¥ 5 pH 3.0 PBS IR KL &
EMERGH>50), EHRIILE 1 FIE 1.
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100
L 80T
é
oo b —=—pH=1.0
E ——pH=3.0
x o7 —wpH=45
B o0 | —e—pH=68
0
0 2 4 6 8 10 12 14

t/h
B 1 AREBHAFR T THP B 2 i3k o B A 2 (n=6)
Fig. 1 Release curve of THP gastric floating microsphere in
different release medium(n=6)

R BB FT R K LA U

Tab. 1 Similarity evaluation of release curve of microsphere
in different release medium
A1 NPT 2 )
0.1 mol-L™" #h TRV pH 3.0 PBS 62
0.1 mol-L™" $h VAT pH 4.5 PBS 44
0.1 mol-L™" £ BRI pH 6.8 PBS 31
pH 3.0 PBS pH 4.5 PBS 47
pH 3.0 PBS pH 6.8 PBS 33
pH 4.5 PBS pH 6.8 PBS 48

2.3.3.2 THP B IFERRERLEA [F] 8T BRI
fe%gz UL 0.1 mol-L™" EiERVAM ORI R, ¥
Al —#ik THP B 235 5Bk 2 51 A 50, 100, 150 r-min™'
{18 Bt AU 5 AN [R] B 18] FRORETRORE , B 58X 3 M id
XT THP 15 V5 o 3RORE T8 1) 52 il 5 22 R s it
2. ZEREIR, £ 12 h A THP HiEFMERE 3
Tl e 30T 1 2R RRURE SRS 23 ) 9 (84.26 £3.22)%,
(90.55+4.65)%, (94.70£2.15)%, B h £ w5 iy
Z IR TE R R, SR AR A X AR IAT
NEEMANEIE . g5 1K 2 fik 2.

100
2 80
% 60 | ——50 rrmin™!
é‘é 40 ——100 rrmin~!
20 1 —=—150 rmin’
0

0 2 4 6 8 10 12 14

t/h
B2 AHEEET THP § IZ TR0 B & (n=6)
Fig. 2 Release curve of THP gastric floating microsphere in
different speeds(n=6)

T2 AR T RO B &AEOLEOTF
Tab. 2 Similarity evaluation of release curve of micros-
phere in different speeds

Bl 1 Bl 2 2

50 r-min”' 100 r-min™' 75

50 r-min”" 150 r-min™" 67

100 r-min™" 150 r-min”" 71
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2.3.4 THP B EVFHERS 2 Ll 550 R i 7e L
B HAEl, LA THP NBZIZYN i 25 B
SE R, ARSI DL E E BN S ], 4R
rh [ 24 8 2010 4F AR BB B XC VA H I g V5
—VREEIEVE A kL, LU0 mol- L BRI
BONBEBA TR, #82IFHE T THP BiEFMERS
W3 A AR AN RE I M e . S5 R R W, FE 0.5 h I,
W e A R U LT 80%, 2 h REEARE AR
B, T THP B MER 0.5 h WRHUE<20%, 4h
M ERUBGE 50%, 12 h BFUEZ 90.55%, H
0.5~12 h MR PR 4218, A BEMER
FRfiE. 25 LE 3.

100 1
80
2
g 60 T,
o —=—THP [ B R
=40t e
]}T& —e— 3
‘ 20
0 .
0 2 4 6 8 10 12 14
t/h
B3 THP B E 3k 5 5t #1789 RSN % (n=6)
Fig. 3 In vitro release curve of THP gastric floating

microsphere and reference preparation (n=6)

2.4 THP B EFMERR SN OB AL &

LLO.1 mol-L™" £ MRA M N B A I, % %X THP
B EF BRI AN 12 h IMZIRERUT N, DLRBR
JEEXS ¢ o AT L R —2 2. Higuchi
JifE K& Weibull HHEA, SR WK 3. HEUE
FER/MIEF: Higuchi J7F#>—2 75 #£>Weibull 77
FE>TRTTRE. 45 KW, THP B EFMIRTE
0.1 mol-L™" ER MR VA W T A B ML 1) 5 Higuchi B 24
[T RINE g7
T3 MABHEA UL LER

Tab. 3 Results of fitted drug release models
WMETE it k

FRITTE R=0.058 2¢/+0.275 5 0.960 8
— R In(1-R)=—0.181 7 t—0.136 2 0.983 0
Higuchi R=0.249 11£,,+0.061 6 0.994 9
Weibull Inln[1/(1-R)]=0.683 81n—0.993 0.972'5

3 itig

B4 2 R G TR AR AR B 1) P
BeRgEE B, DREEWRE, REER—Z
WP B, 52 PR ) 0 S T 4G, T 4
29N BRIy R A, IR YRR X N T
HAAEYTEST T Bl b, SOEHEmEKE
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EEFEHIF . HUk, EVEE AR BB HURAE 2 B R
Hl7 E B HE R R,

4RI FIEAE pH 25 4F T IR U 2 VP
HAEANENE . BERBERCEEN JLE. B
MRERZ . BB E AR, R AT i
Sl R A 251, WA [T S M 0 B A 1
AR, ik, AHFREFEAFRAFO.1 mol- L™
ERERVA TR . pH 3.0 PBS. pH 4.5 BEFZ 2277 . pH 6.8
PBS). ANF## (50, 100, 150 r-min )L E 7iE
W, LABEIEHAR 45 B IRk R ST K
FETBURFAE -

HAMEN R LR BIEFMER, ZREEF
MRelr, BA RIFMEMERICE, HRBEZ%E.
RIFFLEE RN, EHR LR BT MER R E R
W, FREET K, AT R AR S RS N AR
s EARFRBBA TR, BIREEERR, HILR
BEOLR, b 7E i B0 B AR ME A 8519 0.1 mol-L™!
R R R e 4T, 12 h AR e 4, i
B IMOER NS B OO BT 76 3 PGl ™, 33
REZRIS R, 12 h AR A, HFH Y
TREWER, WHEERNMIERARCEEE
VR AR AR BU AN I s, & S E i i B
TR AMRZE SRR BT

Hurc LR o REIFE 2 aEE F,
BAHRENER 3 K, BEIMNER 2, AL
W 0.1 mol- L™ ThIRVAW AR R, HEMLHE IR
W, ZHREHRCEEHEFHFESZ@EEH T
WA BRI, R SR, BIEx AR,
2 h WEEASE 2RI, 1 THP B EFMER 12 h

Bedjse s, HEEFRMEE, TREINR, A
A7 2 MG RERFAE , OB PLAR 5 Higuchi BEZ5
TR, W HIIE R R B I R BB 24 Ry
fEB B 7B ER

11 Pl ] 7 % 2 5 ) 5] 140 4 A1 TSI B £ — 3
FEBE BRI HUI0 R AR AREZ5 4T 00, (HAT IR 2
BEZGRFAE BAT A IR A SRR, AT T )5
PRERE— DR IE W] R 23R B IR R AT A N
W, I RIETIR £ 301 B e A
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