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Preparation of peperomin B solid dispersion and its properties

LI Gui-xiu"?, LIN Meng-gan', YANG Guo-hong', YANG Yi-fang', QIN Xue-mei’

1. State Key Laboratory of New Drug & Pharmaceutical Process, Shanghai Institute of Pharmaceutical Industry, China State Institute
of Pharmaceutical Industry, Shanghai 200040, China

2. Modern Research Center for Traditional Chinese Medicine, Shanxi University, Taiyuan 030006, China

Abstract: Objective To prepare peperomin B (PB) solid dispersion and to improve the dissolution of PB. Methods The solid
dispersion of PB was prepared by the dissolved or solvent-melting methods with PVP, PEG 4000, and Poloxamer 188 (F68) as carriers,
respectively. The equilibrium solubility and dissolution characteristics of the solid dispersion in vitro were measured by HPLC.
Properties of the solid dispersion were studied by DSC, SEM, and IR. Results The solid dispersion of PB with PVP as the carrier was
better to improve the dissolution and solubility than those with PEG 4000 and F68, and PB-PVP (1 : 6) was the best. Conclusion The

PB solid dispersion with PVP as the carrier could significantly improve the solubility of PB, and is evenly distributed in the carrier in

supersaturated solid solution or amorphous state.

Key words: peperomin B (PB); solid dispersion; solubility; dissolution; solvent-melting method

HHREE B (peperomin B, PB) /& {74 T-HH]
WUE Peperomia Ruiz et Pav. T 1) —Fh % & Ak
93 AU R P N IBE g K P Rz 40 B /N8 2 ps i
R VORI PB {E 3~24 umol/L I A] AN [A] R 5 4
i NE R, PB ik HAT # AL 45 /E MDR 2780 51
S AN ) ERVE IR, 0] VA-13 i 40
HIV-1 % 852 1) C8166 T k241 i), A549 Jifiss
AR Lovo 4l 4 1, ALK PB
T 9% g v 25— 207 24 e it 65 26 il ) o ABAE R

gt BHER: 2012-04-17

— IS I, PB AEIK T IR IR EE AN, 3
FOHARIME H AR, RAF AR

Ie] 7 3 O A W e M 2 0 v B 2 B E 3 —
b AR S AR T PR, T DL R I 259 53 U
VAORSE « W TR, B 2 AR R D). IR,
T4 PB AR R AR B A O e, AR S
TR PB 5 2R LA g LE i (PVP) 58 £ K2 4000
(PEG 4000). JHI& VU 188 (F68) 43 il thil i [l 4443
B, IR R, R ZE R R A

HEEWE: EXARBAESRBIE (30901852); M5 “HAHZAIH]” BHEF KL (20092X09301-007); Fifg i 4= RHY 8 B A2 71X

TiH (10QB1404000)>

EERIN: BHERH (1988—), &, Wit, BFFIT 4255 EARAE K T2 ST, Tel: (021)69177770-8095  E-mail: L516514038@126.com
«@BITEE MEL  Tel: (021)69177770-8083  E-mail: ghyang@yahoo.cn

I £6¢ RS T+ 2012-09-20

P9 2% i bk ;- http://www.cnki.net/kems/detail/12.1108.R.20120920.1557.001.html



© 2402 -

¢ %% Chinese Traditional and Herbal Drugs 3543 % 2 1287 2012 12 A

(DSC) ¥, Ffi# 8 (SEM) FIZLAMGHE (IR)
SN ATE R S BRI AEERRES, i PB il
I RIS
1 XE5HH

Agilent 1200 =B AR L RE A (52 [E Agilent 24
F]); DZF—6050 FL&TA ( Bilg—tERM A
HRATD; ZRS—8G Hfigw kI (R KA
T D 204 F1 ZaRHE RS (I
Netzsch A 7)); ISM—6360LV 14 Hi4% ( 1 4= JEOL
/3] ); Nicolet 6700 8 HL 21 4R %43 (52 [H Nicolet
NCIDR

JR LG PB (AR 7 @ 4lifl, KA NMR Hil
ESI-MS %7€ 4544, HPLC e 285 20> 94%);
PB B CREGEA] A ], HPLC AUH—fhike
O TR BUKT 98%); F68. PEG 4000 (Fg 5t
BURM TAH R AT PVP (LG 4ERTR B R A B
WD LIS REREAE (Merck AT)); XFE/K (H
HiD; AL R o Hrati.
2 AEEER
21 #HEEHE
2.1.1 PB-PVP [AMAEUARRI SIS R AES
2O PB R R AA PVP 51 02, 124, 1 :
6. 1: 8. 1:10 KR DINLER S, AT
KOG R, #1755 PB IR & W#, 80 ‘C/K
AN, FELE R R N PR LA, T 20
CHGHEA R, B BT RS TERAeS, T
12 h ki, i 60 Hif, #1715 PB 5 PVP AfF L
BT A - Uk, & .
2.1.2 PB-PEG 4000 Fll PB-F68 [# 4473 HiA f)  4
KA o PB W& BRI K LI
W, T PB SEAREEL 1040 1064 15843
PRI PEG 4000 B F68 AL 1, & T 80 C
KA AT R B R 2 I mis ), TR R
PB UM A Bl A QLB e, B 22T,
W20 CHluHARRIML, WG E T IS T
i, T 12 h SRR, i 60 HI, #ifS PB L
PEG 4000 5% F68 AN [ Lb A7 [y [ R 7 i, &
2.1.3 YEREWIMEI% K PB H#Ek PVP,
PEG 4000. F68 7ttt 1 1 6 THHekrhta,
RA A 60 Hif, HIf5, %M.
22 PBHRYEENE
221 (LM S RGEH LK SRA Dikma
Diamonsil Cyg (i 4% (150 mmX4.6 mm, 5 um); LA

LMG-7K (55 2 45) s, AR & 1.0 mL/min;
Kl K 210 nm; kEiR 30.0 °C; HEFEE 20 uLo PR
WEER % PB WL MK T 5 000, PB LA
TS B R T 1.5,
222 AMEXRRFEH FEEME PB XA 3.00
mg, &1 50 mL SN, IR e AR 2,
FE5], RI1S 60 pg/mL fifi o 45373 M RE A 1.2
6.0. 12.0. 30.0. 60.0 pg/mL Z %1 PB X} M S
FE5, 045 pm FUALIERIES S, 23 AR 20 pL
HEFE, B 2217 IR AR AR T E, g
[, LA PB X SO kBB (X0, 1
AR AME I AR bR (YD BEATER DA, £3 R4
JiFE Y=162 361 X+84 423, r=0.999 6, * W] PB
£ 1.2~60.0 pg/mL 2k 1Kk R Rif.
223 FUEMEIRE 7R RN 4.00 mg PB-PVP
(1:6). PB-PEG 4000 (1:6) FlPB-F68 (1:6)
[ RSN Bk, BT 100 mL S, WEEES, W
“22.17 TR AR, 40T 04 10 20 4, 8. 12,
24 h FEFENGE , KA. 45 R PB-PVP. PB-PEG
4000 F1 PB-F68 [i] 4473 {44 (1) RSD 4351 4 0.33%-
0.17%- 0.56%, FHIHMERTE 24 h WEE .
2.2.4 K EERK  HUPB KRR (30 pg/mL),
TR R 6 IR, THEAFIETRIA RSD 4 0.21%.
225 EEMRK M “2.1.17 1 “2.1.27 TR
%, 34 PB-PVP (1 : 6). PB-PEG 4000 (1 :
6) FI PB-F68 (1 : 6) [EfR/;HAK% 6 4, HT 100
mL &, HEER, B <2217 IR A&,
HEREN 52 , 10 ST R . 45 5 PB-PVP., PB-PEG 4000
F1 PB-F68 [f 1473 HLAA 1) RSD 431 4 0.98%+ 1.23%.
1.15%.
2.2.6  JNFERDSCERIRE: 2 BIRS % FREL PB-PVP
(1:6). PB-PEG 4000 (1 :6) 1 PB-F68 (1:6)
[ A BUA L) 3.50 mg, %917, BT 25 mL i
W, O EPERI Ak 3 4L, BRI PB OGS
W (40 pg/mL) 3.04 2.5, 2.0 mL, JiFEEEZ,
WS s AR IR R I A L, & ERE 20
uL, M PB WEIAR . 45 PB-PVP (1 © 6). PB-PEG
4000 (1:6) F1PB-F68 (1 :6) [ FmIfcR o5l
3 98.65%-~ 99.02%- 97.96%, RSD 73l 2.56%-
221%- 2.69%, FHAATIEMPICR REF, A2k
T4t
23 BRRERNE

U PB 5AN A Bk I [ 44 oy B R BEIR A1)



¢ %% Chinese Traditional and Herbal Drugs 3543 % 2 1287 2012 12 A

* 2403 -

IIAEAT 3 mL KPR, B 30 min LU T4
filt, ATHBOIHEARE, RIGAE 37 CKEG -1
24 h JEHCH, 8 000 r/min B0 15 min, B i,
0.45 pm THALIEBLIE, 73 kS 2 WX 20 pL 2EFE,
M“2.2.17 TR G AATFHEATINGE,  TH A RIRE i
ek 37 CIFIE ML, 45 IR 1. TRLEH,
PB JiUBF 24 707K IR A FEARAIG, 1T AS [R] Z804 1) [i] 4
SRHUARRNR GV iR A B m, L
PVP M a3 AR A 50tk (10 6) RiciimdE:, 2402
PB JiUBL 2R FEIY 18 £

x1 HmEARE
Table 1 Solubility of sample

o R WE / (ugmL )
PB — 2.14
PB-PVP 1:4 33.62
1:6 38.22
1:8 36.57
PB-PEG 4000 1:4 20.54
1:6 20.76
1:8 25.70
PB-F68 1:4 21.10
1:6 33.11
1:8 34.66
PB-PVP i & 1:6 21.99
PB-PEG 4000 JE &4 1:6 17.22
PB-F68 &) 1:6 2471

24 RINBEHEBINE

S (P E 2 L) 2010 4FE R B SR B RE vk
RN Sy IFRI PB JEUREZS LR A [
Aoy HUkE R (24T PB3mg), BWHMF,
HA TN 28K, ARFN 500 mL, #3% 60 r/min,
IKIHEE A (37£0.5) Co ARESRY AR LSl T
A, 39T 2,50 54 104 150 30, 45, 60 min
IFE 2 mL,  [R) B 70 [ AA AR )il 88 )5 B A
Fis FEROE 0.45 um TUALUERE, 43 RHC 20 pL
HEFE, B O“2207 TR EGSSEFATIE, FHAME
PH PB TR, JEH R B A
2.5 HiAMRIEERE

WAL (KD 2R, BLPVP. PEG 4000
F1F68 A #ANG PB il B 11 [ 4473 AR I ) 24 3
WS WE R, T HAE 10 min B 3 FfE A5 1L
PRIRI P R AR B R, 0 I AR S0 ) 25 1R [

807

—s—PB-PEG 4000 (1 : 6)
——PB-F68 (1 : 6)
——PB-PVP (1 : 6)
——PB-PVP (1 : 6) WFRA
——PB J5lR 2y

40

KB /%

201

0 IIO 2I0 3I0 40 SIO 6IO
t/ min
1 TEHARE RS B RS H 2%
Fig. 1 Dissolution curves of solid dispersion

with different carriers

SIBAAEE R T PB M, i B e T L
Wi, b Ll PVP 8 A A 60 [ 442> e A
(1:6) " PB I A5 K, 10 min N SFUEH
KiIL 15%, BF T PEG 4000 F1 F68 444 15
(AR B, k¢ PVP AR H14 PB M 1A%
A
2.6 FIKLLBIRYIESE

3 %; PB M PVP ANFIEGHE] (122,124, 1:
6 1:8. 1:10) M4 giAEATH# AL,
2 BN R LA (1) A AR st BE R 52 mm, - 4 2R AL
B 2. Bt 2800 LA ()35 0, PB4 HH R a4 3 K,
X PB F PVP LU@IsE AN 126 I, ¥ HEE 2
KA, PIE$E PB A1 PVP bl ol 10 6 4% [
A5y A .

80 7

60

401
—o—PB-PVP (1 : 2)

—o—PB-PVP (1 : 4)
204 ——PB-PVP (1 : 6)
—v—PB-PVP (1 : 8)
—#—PB-PVP (1 : 10)
0 T T T T T 1

0 10 20 30 40 50 60

t/ min

2 PB 5 PVP [ LLBIE R 5 BB A H #h 2
Fig. 2 Dissolution curves of solid dispersion
in different ratios of PB and PVP

2.7 EMRSBURBI4IHE S 4R

271 4N (RD KW RA KBr KA, 7
500~4 000 cm ™' FEAT IR Yl 5E, 455K 3. i
K 3-A A4, 1768 em ' HRos LA y- T ABEINAEALE,
1590, 1512, 1470 cm '8 B ZBULTTH, %

BRI /%




- 2404 - ¢EB

Chinese Traditional and Herbal Drugs 35 43 % 2 12 8] 2012 12 A

R

Y M\M v

F iy

SR

2

U™

m\\ f /ﬁﬁ\
C N

\/ /
2(;00

r T T T T
4000 3000 1500 1000 500

T T T T T T
4000 3000 2000 1500 1000 500

WA S em™!
3 PB(A). PVP(B). PB-PVP(1: 6) #IEREY (C) 1 PB-PVP(1: 6) ERSEUK (D) BY IR KiZE
Fig. 3 IR spectra of PB (A), PVP (B), PB-PVP (1 . 6) physical mixture (C), and PB-PVP (1 : 6) solid dispersion (D)
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Fig. 4 DSC of PB-PVP (1 : 6) solid dispersion (A),
PB-PVP (1 : 6) physical mixture (B),
PB (C), and PVP (D) carriers
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Fig. 5 SEM of PB (A), PVP (B), PB-PVP (1 : 6) physical mixture (C), and PB-PVP (1 : 6) solid dispersion (D)
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