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Preparation and in vitro release evaluation of pH-based and time-lag type pellets
of emodin for colon-specific drug delivery
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Abstract: Objective To prepare pH-based and time-lag type pellets of emodin for colon-specific drug delivery and to investigate the
prescription factor of pellets release behavior in vitro. Methods The centrifugal granulation and powder layering techniques were
applied to preparing the emodin-loaded pellets. Then pH-based and time-lag type pellets for colon-specific delivery were obtained,
with Eudragit RL 30D as inner time-lag layer and Eudragit FS 30D as outer pH-dependent layer, respectively. The release curves were
analyzed by simulating factor (f;) and in vitro emodin release behaviors of coated pellets were investigated. Results The optimum
coating liquid formulation of time-lag layer was 5% weight gains of Eudragit RL 30D, 60% pore-forming agent amount of HPMC, 50%
anti-plastering aid amount of talcum, and 15% plasticizer amount of triethy citrate (TEC). The optimum coating liquid formulation of
pH-dependent layer was 4.6% weight gains of Eudragit FS 30D, 50% anti-plastering aid amount of talcum, and 5% plasticizer amount
of TEC. The results of in vitro release showed that the accumulated release rates of the pH-based and time-lag type pellets of emodin
for colon-specific drug delivery were less than 10% in the artificial succus gastricus and intestinal juice, and complete release within 7
h was observed in the artificial colic juice, which indicated the obvious features of colon-specific delivery. Conclusion The
pH-based and time-lag type pellets of emodin for colon-specific drug delivery are prepared using time-lag and pH-dependent layers by
changing their coating levels.
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KN 3 (emodin) s& NERHAYIFERL Polygonum
cuspidatum Sieb. et Zucc. 3¢ F I K ¥ Rheum
palmatum L. THEREERREA RSy, 5 2l
I A B AE A DR 7 S AR I s R s g ATl A
gl HT-29 400, mlveyr &, e ZH T
AT, SRR B 2R Py T R A, R RE Bk
S5 AL SO, A — e R ERHAS T
TBIT S5 R o D IR S5 e TR 2 R GE (oral
colon-specific drug delivery system, OCDDS) s&—
ol BER YRGS . T8, FmAElg
SR, BIE R E E A AR 2, TR A4 Rk
S BT AR — B R 2 RO oL A 2
FICHIAY, HAZ PR E LN B WiE s )
585 R Al AR O 5 R A SR, A
OCDDS i K77,

LN i [ AR 7 VA 25T 0 S T R T
PRI AR R L, b -2, ST
B BRARAN R N o &S e AR 2 R GE I vt
LT AR, B pH ARSI ] AR 2
Pl 700 B fid e PRS00, B AR P 1 AL
ZREHAN . B iE pH R R E 1,
FE AT A LA I BU06 7 10 45 M s B i SR UMY AR s o
Eria TN O AT pH HOBURIN, BT K 38 R4S
W R, DASEL R AF I 45 e Akt . RIS
INSEY VRSN ES % N PN ] 7 VA G N
RANRETBUE VPO HRAR, 0] 52 MR 24 (1 AL A A 75 A
RUAT T HEL
1 NE5H

LLB—400 AELOan AR (Rl K
ZHIZSE THIMY ), ZRS—6G g kKA CR
HRRRKEBHAH R AT, Agilent 1200 #2508
i (S Agilent A7), FI—200 i 433y
JFHL CEMEFRARR D CIY—300 MEr e 4%
RGOS D I FRHERT YL EEE
HEHALTAXER .

K #E (i LX-090320-5, FESHCH 95%,
BB AR BRA T, KIE g0 s (it
7 110756-2004110, v [F 25 & ALy il i A € )
Eudragit RL 30D (5 G100316056) Fl Eudragit FS
30D (fit'5 G090365030, f#[E Rohm A7) 5 T
YR AN CHEL, T 20091024) ; BN
FILLT4E 3 (HPMC, 5. 15. 50 cps, i Colorcon
AP WA (1250 H, it 0902005, LS

HEDEREARERAFD ; MR = 488 (TEC,
#t5 aky-090330, f#[E Warck /A ); K iliZLfE 80
(P-80, #it*5 20080704, s HALHI B EAL TIRF) s
FCAARFAI A o b2t

2 AEEER

2.1 KEZEHPLC S AEET

211 sy AR N Diamonsil Cig £ (150
mmX4.6 mm, 5 um), FisIAHAFEE-0.1%BER %
W (83 1 17), AR 1.0 mL/min, F3 K 254
nm, A 25 C, #FEE 10 ul.

2.1.2 HEME % 92107 (i, MRS REE
FOO) S AE AR DA B AL R U, T A R
WG, ZRBAZ IO IIE TG, ik L 1.
213 ZPERARFL  KERBOREEN G 3
Uy, o35l E 100 mL S, 2307 1.5% P-80 (1)
pH 1.2 HCl %% pH 6.8 iMRZE i (PBS) K pH
7.4 PBS ilh, @AM, CRDZE, #Y, AF
T R 0.14 051 1.05 2.0+ 4.0+
6.0 mL & 10 mL &), 730nl & 1.5% P-80 [#) pH
1.2 HCl %~ pH 6.8 % pH 7.4 PBS & & £ %%,
257, 0.45 pm PEALIEME DR . HUSLUEML “2.1.17
TR s 4l e, DAY (YD) AP ARKR, i
HIRE (XD WMARARIEATE R RN, 15 [5H 5 72
4390 pH 1.2 HCL W Y=33.657+36.626 X (r=
0.999 5). pH 6.8 PBS: Y=9.007+25.428 X (r=
0.999 9). pH 7.4 PBS: Y=0.199+33.030 X (r=
0.9999); 45 FKH pH 1.2 HCl %7 . pH 6.8 PBS.
pH 7.4 PBS %3 H4E 1.00~60.00.1.02~61.20.1.01~
60.60 pg/mL 2t R R AT

2.1.4 AR RSP PRIDUR S FEOM IS,
3NN 1.5% P-80 1) pH 1.2 HCI %7~ pH 6.8
J pH 7.4 PBS, fil# s . K 3 MR EIRE (pH
1.2 HC1 60.00. 10.00. 1.00 pg/mL; pH 6.8 PBS 61.20.
10.20. 1.02 ug/mL; pH 7.4 PBS 60.60. 10.10. 1.01
pg/mL) XF R, 23 ERE 10 uL, 5 Al
HIER 3R . S5 RRWHNKEE R (n=5) 739k
pH 12 HCI 1.57%. 1.64%. 1.23%; pH 6.8 PBS
1.41%. 2.01%. 1.76%; pH 7.4 PBS 1.95%. 1.75%.
1.59%. HIEGHE (n=5) 2%h pH 1.2 HCI
2.01%. 1.91%. 1.87%; pH 6.8 PBS 2.11%. 1.81%.
1.76%; pH 7.4 PBS 2.24%. 1.85%. 1.68%.

2.1.5 JRERICE RSP FRICR T FE M G
I3 BT 1.5% P-80 ] pH 1.2 HCI. pH 6.8 J pH
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1 X¥EETE 1.5% P-80 B9 pH 1.2 HCI (I). pH 6.8 PBS (II). pH 7.4 PBS (III) ;&i&$ & HPLC &iL[E
Fig.1 HPLC chromatograms of emodin in 1.5% P-80 of pH 1.2 HCI (I), pH 6.8 PBS (1I), and pH 7.4 PBS (III) solutions

7.4 PBS, & m . A% 3 PRI (pH 1.2 HCI
60.00. 10.00. 1.00 pg/mL; pH 6.8 PBS 61.20. 10. 20.
1.02 pg/mL; pH 7.4 PBS 60.60. 10.10. 1.01 pg/mL)
IR AR, 5 “2.1.17 TR (A% FHERE, 2>
E U TR AR NARHE 2 7 R K R
WRE, DAl S N B2 Wl S ok mIeR . K
BERAL A T AR 3ROSR Y R R 4y
WA (98.8142.11) %. (102.44+1.57) %. (98.54+
1.98) % (n=5).
22 HAHWASIE

W0 32~40 HiaheF 4= E AL 600 g, B
OIERRAHLA, MK E (80 H), LA 5% HPMC
IKERCN RG], KA ARZRESZ . I HE
ZH k. FPEEE 100 t/min, FEFEHE 12 t/min,
WU 14 L/min, WK J) 0.3 MPa. a2t
AR 18~24 H I GREEIOE 5 min, FFEPEIH,
BUHUSA,, 40 C T4 2 h, FRAETHIH 2> 18~24
H AL o
23 BREASE
231 MZE (NE) AAEIIECH]  # Eudragit
RL 30D fnAZdE s (A e AmERm 20%) 7
A, AT, AN AR TERIRZERK T IAFT

BIR = 405 (TEC). BHLFIAE A8, HmEibs)
WML 10 min, HEFEE=E, 1E4 B M. ¥ B A
SN A AT, =R TR 30 min, 80 HIFiE
o, AR R 15% 1IN A AL AR .

2.3.2  pHKHZE (HMED A IRLH] K Eudragit
FS 30D BIAZI5d & (2 5 SRR 20%) 2548
KA, 5, AR A A TR 2K NN TEC,
AR, HEBTDI A RALAIAE 10 min, HiFER =T,
1£4 B M. ¥ B AHZZZMAN A FH, = ke
30 min, 80 Hifukd, 19043 &8 20%0H pH i
JEELA -

233 WOLEAC HLS00 g #ZhtiL, EEL
ERAARNLA, TFHW&. ETFRSECh: E
B3 100 t/min, W{SEJ) 0.3 MPa, JRIZHIH 9.0
r/min, WAL 35 C. WA P REH K
W, BAKLWE, 40 ‘CH¥AL 12 h, i 18~24
EM, RIS RO -

2.3.4 pH HOMIHOLALAC  FREUE & N2 oM, &
BUIERIAAHIA, 4% “2.3.37 TR IOV EAR
(1) T ESETT LA A I R Fh RS £ A
ARG H G, 40 C¥AL 6 h, fioHH 18~24 HiM
i, RIAS pH ARORE- I ity B K 8 3% 45 1 o A AL
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24 RINERUE N E

2 CPE 25 2010 fERR s XC # iR
M o R PRI —E RO (Z9AH S T8 K35 50
mg), 1900 mL BEJEA i, HiE A 100 r/min,
WA (37205 °C, BBl E 1.5% P-80
) pH 1.2 HC1 (0~2 h). pH 6.8 PBS (2~5h) I
pH 7.4 PBS (5~12h), @WK 2 mL C[HIAM 0
AR [F AR AR A 2 mL), 0.45 pm ALy g, HL
SRR “2.1.17 AR AAE, A ER
BURBCR, RAMMR 7 (6) 6B 25 h ik AT
YA f (HTE 50~100 IWBRAITALREER, f
{EH/NT 50 IR 2547 M A B 22 2,
2.5 BRAFEEFHAIKIMELENG
2.5.1 W 2 A A 1 EE 6T I AL R AR 24 T
Wiy oA I 2 AR T 0 3% 5% 7%0H)
IPRFIONL, e SRR, xfilBegimidk, 453
DL 20 BEAG GRS T 3G I, SHOURE 2 R kg
X ST PR A R0 A T SR B 14 0, ANME AR T A ot ) 4K
JEE PN Bv2E T, i HLIIN T R IS ) Pk st R
% kR, BAMEMFAEREER (L 20lA
48.95. 19.72, 16.21, ¥/ 500, KU ZHAL
BT OUAR S MR 2 B AT B R Ay
A 3%, A G, SR ] BRI AR T T
B Z . K EY 5%, 2. 5 h WIS
U TBCR Y ) 73.1%491.5%, 10 h NEEAR R E 4,
R £ S IR I I R, WO PR A Y o
H 5%

100+
80+
BN
3
& 601
o
=
@4&
—a— M 3%
20 —e— M 5%
I
O T T T T T
0 2 4 6 8 10

t/h
2 FRIBIIEER R AR %

Fig. 2 Release curves of time-lag pellets with different

weight gains in coating levels

2.5.2  BALFRP SN 0T I EE O AR SR 2 1 5
M Hf e AR ER 5%, L HPMC (5 cps) K&
PVP-K30 1EAEALA, 25l A S TR E Y& 60%

(1) HPMC & PVP-K30 JIAELACHE PR T A4S, %)
[ —HFE AT A, WE RBRSCE, 2k
ek, 45K 3. & AN, B2 LE#
Z5 (4 60.67, KT 50), AT ST B
R, HBEZPRRIERBEINS . HiHT PVP-K30
MZGPER. HPMC K, A FE i kL2 1) 75 2
. Rk, %8 HPMC 7 A EL5 .

100
80
=\\°
£ o0-
o
= 404
Bk
204 —=— HPMC
—*— PVP-K30
0 T T T T T
0 2 4 6 8 10

t/h

3 REIBFLFIE R AR 2 ih 2
Fig. 3 Release curves of time-lag pellets with different

pore-forming agents

fifie HPMC (5 cps) AEALFA, A7 5lAH Y
TR T T RAEYE 30% 60%. 100% 1]
HPMC, &R, W BERHOR, 2R
Ziphsk, AiRWE 4. & LUK, B2y
WEES (L0010 48.79. 2539, 21.14, ¥J/hTF
50). 24 HPMC [N EIE 100%I0], TR AT R 2y
R (2 h B 81.6%) . Jit IR AT HE 2 S5 FLA Y 2 4
B —E RN, A B sfLiEL 2, Al
SRR, SEYSRNICIEIS B T
(ISR s IO R 30%0F, 10 h ERBUREBERAL
H77.4%, BEIRANEA . Rk, &8 HPMC FIH &
H 60%.

2.5.3  pH AHCHSZ B A 1Y B0 B A SRR 24 (1) 5%
W A pH MR A T 20k 2% 3%
4.6% 6% 1% AN, WE RIRBE, %
iR 2 ek, a5 R WK S, A EACHE =R N, pH
MR- B s TR TOAL PR R 2 TR I T2, M A I T
AR 4.6%I0, 2. 5h W EBREE DN 2.5%-
12.3%, 12 h REREBCR R 95.1%, B2 kT4 4G
e MR Zai Rk, Ak, P pH KHUZ A
i 4.6%.

2.5.4 WO EATEAOLR ZiRe g ok
AL AL T AW 2% 5% 10%01] TEC I
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Fig. 4 Release curves of time-lag pellets with different

amounts of HPMC
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Fig. 5 Release curves of coated pellets with different

weight gains in coating levels

FIAH T, WA, WE BRRECE, &2
TRy ihek, 45 ILE 6. Bl 15 950 F 4
FEZG I 2 R, NI IR = 2%,
pH A B AORL 5 h PRI T 30.1%; 11 438 91
FIF RIS H] 5%8 10%0], T8 5 h P REVB IR 7
I 12.3%F0 11.4%, 12 h N ERRBEBCR 5k
94.6%H1 91.3% . 2 fo LK 5, 2%H1 5% 1 2%F1 10%
TEC TR IR EZER (L7014 48.88.
2227, ¥J/NTF 500, 5%F1 10% TEC 2R 25 2k
ol E xR (HLoh 7133, KT 500, HEY TEC H
A 10%I, GRSk i 2E, AL 0 5
ke R4, mfes, BT A ERERAERE,
1% TEC &R 5%, AR, dfy T
PEiilo DA IERERG SR I H &0 5%

255 PUEIE AR R A URE Zisgm 4y
P AR AL TT TP R G YR 20% 50% 100%
B AR I B AT HE T R4, e BARRE IR

K, gfilRgiihk, iR WE 7. & LHIERER, B
LB =5 (L 0h 78.58. 87.82. 71.57,
BIRT 500, R 2493 A0k F SR ARNT, A f
WOALZ M G R, BUTEKIEEAILS], S5
PRSI HEAREWER 100%I, 23 %€
FoSks ST AR ER 50%0, A RE A
AR ARGIE, BRI e, PR
PR P, EREH AR RN 50%.

100+
80 1
S
£ 60-
404
Bk
—a— 2%TEC
20+ —e— 5%TEC
——10% TEC
0 T T T T T T
0 2 4 6 8 10 12
t/'h
6 TREAE TEC 8KRMAMNEALL
Fig. 6 Release curves of coated pellets
with different amounts of TEC
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Fig. 7 Release curves of coated pellets with different

amounts of talcum

2.6 BRMIEWEIRE

DAff 3 1) e PR AL A A 75 il £ 3 HERE A, I 2R
BUREIBCR, iRzl 45 0L 8. 3 #bFf M
2. 5h W RBIRBETBCE R 3.3% 3.5% 3.6%,
13.0%. 12.7%. 14.0%, 12 h W1 SRR 5
) 94.0% 94.6%. 95.1%. £ fiEA0H, B2k Hhsk
LR EES (HL0N 85.67. 87.92. 86.74, ¥J
KT 500, KB 3 HEFE S ARSMRE RO EILPE R 4F,
fla SN, TEEE. W4T,
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Fig. 8 Release curves of three batches of colon-specific

pellets with same membrane coating

3 itig

AN S5 N FH B850 R A AL I R A il 2% T
KRB FEBATN, TR B OIER AN A,
ARAEB LUK K IR B A N JZ I /2 (Eudragit
RL 30D) F14MZ pH #Hi)Z= (Eudragit FS 30D) , Aff
B AR G REN T AR %15 3]
PR FLALTR) 22 5/, T EEIELF, RUSRHA B0
TR A AT DL — D A s . B O .
0 HLR B o3 R AL AL T 28 P AL P 3 LA 4 A )
A A, HE R BRI, W Al
(NI |2 N S 7 W

RICHEAMEEIEL), H OB B e DA 2
CURELAT "o SR L A [ 2 A A F 2R TS
FUE I E PR R Ik Bt 4, A
SR IERE T IR (SDS) A P-80 1E Ay
Wille WEREIL, ENT BB P A SDS, =il
TN BUIRY, 2 5 R RS 5 PR AR
AN T B R IS 1.5% P-80, =il N
T H RIS A, MOERES 1.5% P-80 fFE A3
pagiilp

A S ARG WK o BB E D BACH R, v ik
TAEHA VLRSI B S B 8 Z18 LK
AR B Aok T FERTIARES T, o
59315 (Eudragit NE 30D) 5l {31 (Eudragit
RS 30D) A EE 2 EACH BN, AN Sh AR
BB 2t (<25%). XA AEL PR A AR 7E
ALA IR T E i LI EAR R NG, 3259
IRME M FLIEVBIE ok . Rk, ASzie lsmisid
Eudragit RL 30D 7K 73 HUAAE A W E AR, FELE
LA NN — 28 B AEE— 20 ke 38 4 Ji i

EVE, DAIRAPRE 2 R BUALU N AL o

1T iE pH SIUEREETE, ASLE T4 K pH
Aty TR BBl R 23 Il B A AIE Y pH
AN IZ N [A) 45 A BRARFAIE 1T BE V) o pH HOBURAETL 2]
FroE pH RN ARd AR, BRarhim =, = A
JEE R R RV R 2 T A RHE KR R, TR RRALIE, Bt
I 20 IE YR R ORI, R B4
SERLRE TR o

A pH ARAS- IR e UL ] 5 AR BAL W] S LAE
B EIAE N B AT BEAARE 25, BIIK R
Zifgri ATt 2 PE T pH BRI PRI =
(RIS 726 SN = b e 1 B A VA T SN
A [0 5 8 213K 45 i Ja O 4 2 18 F5 SR T2
SO MR T RS I 18] 22 57 RO 1R FRDRE TR AN B 52
DRAUE TR S i S A RORE T, B 1 29 A=)
R ASNREZIE TR, ARSI pH K
98- IR i 1R O 38 445 T o AR L AT B 1 45
R, AASAER N Sl e AR TR ie A 15 Tk —20
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“+ZRH EREREP HRAKIGE

CHPZEE S KDY (B . D

AR 478 MRS RALM P K AR ST 2 A EE, LA E R SR T AL 2 6
WiEE, e RTT B AL BT, LRI B L AARF G TITEE, AT HHBMAE
AR R . T4 BA KBRS TR BAE IR 6 AT 4R A sy, 02550k, A E IR _EAE4
WFEABR AW FE F AR LR, KEOEMEERSBARAIRE, BARKE. F5
QAR E R AR 6915 R . 422, B FHE A R A R AE T AT £ 77 69 ¥ oh 3 R0 F
L, REEHRIEFE D ERRSARAT R, FEEAARREENEE,

REHYARRED RAB SR B REAHEELH AT EINT IFHT, EEI MM EERISHIEE A b, 4
BAHBAR Rt UFGRES N RET KRB TES (M BERRSKEL) . KEBH L. F. FTHE=M, HREMNE
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