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Study on self-microemulsifying drug delivery system of total glycosides
in Paeoniae Radix Rubra

CHEN Li-jiang, LIU Yang, LI Li, LIU Yu, GAO Fei
College of Pharmacy, Liaoning University, Shenyang 110036, China

Abstract: Objective To prepare the self-microemulsifying drug delivery system containing total glycosides in Paeoniae Radix
Rubra (TGP-SMEDDS), optimize the formula, and preliminarily evaluate the quality. Methods The formula of self-
microemulsifying was optimized with pseudo-ternary phase diagram. The droplet size and shape, Zeta potential, surface tension,
self-microemulsifying time, dissolution, and stability were also evaluated. Results The TGP-SMEDDS composed of ethyl oleate,
Cremophor RH40, and Transcutol P could spontaneously form a stable microemulsion with diameter about (47.26 + 0.08) nm in water.
TGP-SMEDDS presented uniform spherical drops under transmission electron microscope, and the Zeta potential was (—22.80 +
0.42) mV. Conclusion The TGP-SMEDDS has good appearance and stability, which provides a strong foundation for the further
research on new dosage forms of TGP.

Key words: total glycosides in Paeoniae Radix Rubra (TGP); self-microemulsifying drug delivery system (SMEDDS); pseudo-ternary

phase diagram; quality assessment; stability

JE AL YA « 2 T AR /i B 2 T R A 7 £ [ A
BRI, JLREARASAE R RS 75 i v
EEE T A KRB BRI R 10~100 nm ¥ O/W B3,

IR N B EEMEY A2 Paeonia lactiflora Pall.
8¢ )| 77~ Paeonia veitchii Lynch FT-ERM, FRAj
M (total glycosides in Paeoniae Radix Rubra,

TGP) AZARATHIA AL, BAPUELNL. ST, bt
SRR REREAL . CRYOENIIE . BUMIRSE 2 1Y)
FREPER O AR ILAE K (R EE N, UIRAESR
FAEEARTS, S 7GRN . AMAA 2 RS
(self-microemulsifying drug delivery system, SMEDDS )

Igis BEA: 2011-11-01

HIFIORARAN, WO E I TE L, RS R P
I R e I A TR T SMEDDS 1
A TGP HIZy¥adidk, il th =oAL ity te
B, 4 TGP HBFLAL BT, F6 AT B PP
35 TGP Il AR N BT R 1 2%

EEWME: L8 ARRELEIH (20092015); yhBHTTRMZERARIIRITE (F10-205-1-28); 152K “211 TRE” =Higt&m A
EZ BN MOLIL (1969—), &, filit, LT R¥HERFAT, Hig, W7 ik 2an s Lk 2L .

Tel: (024)62202469  E-mail: chlj16@163.com
X 2% i) TR): 2012-05-11

W2 H R http://www.cnki.net/kems/detail/12.1108.R.20120511.0857.011.html



¥4

Chinese Traditional and Herbal Drugs 2% 43 % %5 6 1 20124 6 A

* 1083 -

1 UE5HR

FELLAR 3500G Y i RAR (i (3£ SST 2
7)), Zetasizer Nano ZS ZKKLJE K Zeta AL HT
1 (9E[E Malvern {XA#F AT ), JEM—I1200EX iEHf
HAE (HA JEOL A7), AL104 R (Hit:
Mettler Toledo 2D, DF—101S £ HaC AR N Bk
Ny ORSOT5Es THAER) D,

TGP (RAJHE, SEEe=E A6, A2t iE
I E=40%), AT CR 24 i AR ) R
SEIT, b5 10736-200934, 45140 95.7%), IPM,
Transcutol P Labrifl M 1944 CS. Labrasol 334 7 [H
Gattefosse 2 7], Cremophor RH40. Cremophor EL20
JfE BASF A+, MR AN (B KA T ),
AL R 80 (Rt T WAk TAA PR 2w, iR ([
AR RA D, . FHEE. KL
fi 400 (PEG 400). Hif. 1, 2-T8 —FE¥) 4 o dral,
HE. Rtk QRS ESl A RA LT
VA NTIDE

2 FiE54%R

2.1 TGP By HPLC EME

2.1 mi%4&M i Hk Diamonsil Cig#E (250
mmX4.6 mm, 5 um), VIIAHA LIE-BER KR
(17 : 83, WM pH {2 3.0, Al K 230 nm,
PR 1.0 mL/min, #0025 °C, @4 20 pl.
2.1.2 WSRO R RREAT 24 0] B
i 20.0 mg, E 100 mL &, A EER AR
BRZIEE, HIA 0.2 mg/mL [0} 5 il 59

2.1.3 AR HI% I TGP-SMEDDS i &,
o P P AR i T ) S T AR 11 A R
2.1.4  FHAWBKEI S WL T ERER OB
Cremophor RH40 F1 Transcutol P & A45)5) J&5 DA H I
FkE, PCHARELY R

2,15 JRELEMEES U S 6 R
W BER A, 1% R A EREM 22,
Bl L] AT 25 BT LT, R0 AT 2 (0 e T
Tk,
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Fig. 1 HPLC chromatograms of blank solution (A), paeoniflorin reference solution (B), and TGP-SMEDDS (C)

2.1.6  ARiEMZRIIHIRE 2 TR B R AT 2 0] R
WA 0.8, 1.64 3.2, 4.8, 6.4 mL E 10 mL &
i, WEEMRE R ZIE, 33 R0 EER. 7
R BRI 20 pL FEANRAR Y, 7E BiR ik Sk
PERE, TR, USRI (O ik
b, WETAL (4D R HPAEARIEAT etk BIH, £ RA
TRk A=13 333 C+384.96, r=0.999 95, FHA]
ZIFLE 16~128 pg/mL SUETHAR MO0 R AT,
2.1.7 REEAR FCHIITEIREL N 16, 48,
64 pg/mL ATZ5FE0 UL 1 d NESEERE 3
K, H K% EE RSD 434 1.09%. 0.25%- 0.30%,
TELL 3 d IR E , AR 2 B2 RSD 2300 4 1.42%.
0.39%- 1.32%.

2.1.8 FREMEIRAL WA, T 12h Y
RS 2 W ME 1k, THEARAT T I ALK RSD 24
0.50%, FRIIHRMEEAE 12 h AEE.
2.1.9 HEMHRE  HFEHRUES 6 4, ~PATHELHIHE
TS REAT I AT , 45 AT 25 i 4» 400 RSD 4
0.21%.
2.1.10  [ABCRIRES IR AL T SRR R 24T
HIH 80%. 100%- 120% I ARG Z5FxT B b, AT
W% 3 4, MEFES AT 2 R, THERICE.
4 P [RISCR 43308 99.63%+102.16%-100.10%,
RSD 73914 1.99%. 0.77%- 1.57%.
22 REERE

i & TGP B F 08+, 43X 1 g it
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FH SRIFEPEAR BhRIETER, T 37 CHEEAK
B REY 24 hAE Z IR B Pl I AR AR .
PO E T 3 000 t/min (9 EOHLH B0 30 min.
Y L3R 0P PP v A A R 2808 X TR, HPLC
I R 2, LRI RN, A5
1o TMIL AR R e 2R REMAH : IR O R
B2 IPM: RIHETEM: RiILALEE 80, Cremophor
RH40. Labrasol; BhZR[HiETER]: PEG 400, 1,2-4
[, Transcutol P. ZEEXT TGP %R AR K,
BT B¥ER, S IHER I, SO R I
AT I — 1Tk .

2.3 (A=TTtEERY L

2.3.1 A= JTAHEITRE A T e R I
FNBDR SRR G4 5 A s Lok 9 % 1
8:2.7:3.6:4,.5:5,4:6.3:7.2:8,1:
9, [ A 1g WAEWSE, A 37 C.
100 mL 7K, i ANEHE, WLEER AT B T 12 I I
W, KRR Y RO B B A D VR LG A T R
i R AR BT T SO LA Tt AL DUAR RS
RIMEMEA B R IVE RS —4H, KA Origin
7.5 WAL A P = JCAH BT BOiicrL 1) X3, FF
FRA L IX RN AT Kb 7 ) ik

;

0.50

/%1\00

&1 TGP EZTHER T REMRE
Table 1 Solubility of TGP in various adjuvants

iRl WA / (mgg ™)
L 145.954+0.32
SN 15.57+0.56
PEG 400 74.49+0.12
1, 2-§ — ¢ 90.3240.98
W= 7.57+0.79
Transcutol P 128.64+0.50
Cremophor RH40 7.45+1.09
Labrasol 22.30£0.81
Cremophor EL20 4.06+0.64
Z AL 80 21.51+1.21
R 11.8740.53
MR 21 4.08+0.38
IPM 1.21+0.95
Labrafil M 1944 CS 0.7240.90

& 2. 3 AT LAHER Z B8 i AH,  Cremophor
RH40 & My E57 . Transcutol P A B 7% P71
(IO = JeAH I, BT LI X s R, B 20 %
K FRAEN TGP-SMEDDS s ftE7% (A Ab T 4. 12
AR Ko {5 GRINE /B R R ERD, BT 477 (1)

) A
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il -Cremophor RH 40-Transcutol P IR £ I-Cremophor RH 40-Transcutol P IPM-Cremophor RH 40-Transcutol P

2 AEIREX = TR E R R
Fig. 2 Effect of different oil phases on pseudo-ternary phase diagram
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Fig. 3 Effect of different surfactants and cosurfactants on pseudo-ternary phase diagram
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k. RILK,=3 1. 21 RAXKT Ku=
1:1.1:2, {4 Cremophor RH 40 % & LLiER, I
RS HIALRCE, 1 Transcutol P i3l
PELF, XF TGP IR LR, 344k 75 h B2 1 1
FI AT LA K W s . 25 UL BRI,
LIEFE Kn=2 .1, B ZKE-Cremophor RH 40-
Transcutol P (20 : 53.3 : 26.7) NfpetEab 7 (41 .
232 FHMh=JTHIEIMSE] P “2.3.17 TP
R AT, A A SR A R ISR
TGP (Zy¥: 187 mg/g), & 2ith = oK. |
Bl 4 vl%n, 8B ImANgi G, WL g
JSEX S SE M AN K o
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Fig. 4 Pseudo-ternary phase diagrams
of blank (A) and TGP (B)

2.4 TGP-SMEDDS BJREIEM

24.1 KRS Zeta AZIGMIE  F TGP-SMEDDS
0.1 g IIAZ] 10 mL ZZ1H7K, BiH51, RAGKR
5 I Zeta FA 53 BT A 52 TGP-SMEDDS #1715 K
Zeta FAT, &5 FILFIRIAEN (47.2640.08) nm (&
5), Zeta Bl (—22.804+0.42) mV (& 6).
242 EAME ¥ TGP-SMEDDS 0.1g, JIA 10
mL Z&RKH, R84, RFE T b, H 2%
fgets, EH TR . &l 7 7] )L, TGP-SMEDDS
2K R G T R /NS 5T (1) O/W BYERTE FL3TH
243 RIEKHME  # 0.3 g TGP-SMEDDS I

| L T T
1 10 100 1 000

#ife /nm
5 TGP-SMEDDS #2457
Fig. 5 Particle size diameter distribution
of TGP-SMEDDS

[ [ [ [ |
-100 =50 0 50 100
Zeta B / mV

6 TGP-SMEDDS ## /8 Zeta F{iI[E]
Fig. 6 Zeta potential of TGP-SMEDDS after being diluted

100 nm

7 TGP-SMEDDS &5} i $z 431 &
Fig. 7 Transmission electron microphotograph
of TGP-SMEDDS

A 30 mL 218K, BMGERE, 7825, 37 CF,
F s RIS R 52 TGP-SMEDDS  FLAK J5 BT 4333,
WK f1. S5 25, 37 CIHRIZ K J193 )
H (42.0740.06). (40.90+0.10) mN/m (n=3),

TE R FLRIRTTK K (71.97 mN/m) 1§, R
TGP-SMEDDS [ #FLA )5 74 R R A RAK IR B
Hifig, TR LT AR AE o

2.4.4 TGP-SMEDDS HIMWMEMIFN KHE
W 5 TGP-SMEDDS ¥ F FLALE ] 20 5IH 1 g
TGP-SMEDDS i AF] 100 mL Z&4#7K, 0.1 mol/L
HCl, pH 6.8, 7.4 [NBFIRELZZ T, HMdsx H
FLALI A, 4528 TGP-SMEDDS 1 4 R b i3
AR TR} 20510k (0.4240.12), (0.66+0.06). (0.79+
0.14). (0.4940.01) min (n=3), H/NF 1 min, £
AR P A N S B R

245 WHEHNE Kb JT =Y TGP-SMEDDS
BT e (TGP 5 18.67%), Fl HPLC 715 TGP
F LA TR ) SR AR 202
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(1) BEERZE: 58 (P EZGH) 2010 4R
W E RS %, BL 900 mL ZEME/K s A
Ji, 9 100 v/min, AN (37+£0.5) C, ¥
4 750 mg TGP H B FLAHIFI I BN A
fR)/NEF, £E 5. 104 204 304 45, 60 90. 120 min
i, 2R SIECRE 5 mL 2 0.22 pm PFLuE I g, [Fn
AN 37 CRIEA T 5 mL, BUSEBEWT% “2.17 TR
HPLC 451 1EA7 i Bl e

(2) BT S B MTRN s 2 M
SEE, L 900 mL Z&TR/K AW AT, HEh 100
t/min, ¥R (374£0.5) °C, ¥ 8 NA/NEARAIE,
M 2 mL BB BB AT A4S 58 AR NN oL
AT 12 ho BUZEA TGP F f L AL 550 e 28 i 2 %%
AT, 2T 5. 100 204 304 45, 60, 90
120 min #HCH 1 AMENTEE, H HPLC L e 48
I 25 SRR

& 8 7] ., TGP-SMEDDS B 25 i AR B,
BB 277541 10 min B 259) ) LT 58 2 REIR, SR
ST 2 )3 HTEEAE 30 min A 25 0RE A 21 80%.

120 -
N
~ 80
{j_:[ .
&g 104 —— R
B —— AT I BT
0 I \ \
0 40 80 120

t/ min

8 TGP-SMEDDS RyiaH sk (n=3)
Fig. 8 Dissolution curves of TGP-SMEDDS (n =3)

2.4.6 faEtE¥% g B TGP-SMEDDS i T 5L
i, 8000 r/min Z0» 10 min, 45 A I Z I
%5 B BRI 280K MR 100 £, =T
JHCE 10 d, FLUAIRFRE . B—14M0; ik
i TGP-SMEDDS JHA ZH#Uf T, 28, TIRE
75%, 40 CE&AF NORAE, RFRG 1A He R, 45
B3I HWHEKIC AR IR 1) 98.32% 97.67%-
97.52%; JLAMMIINIER ., B—. B, KEW
B,
3 iTie

AR .18 Cremophor RH40. Transcutol P

FRAT B2 L TGP-SMEDDS Fift /N HApAi5]
FUACRCRE R FA G RRE . W, b A
LA B 70 284 (R AT 5 B et o

KK O/W BUFLF EHTIN — & BRI RE TR

NN T 37 CHikE, — @ BT TR

DU, X INPRE B TR T PR 23 O 5T, 2 A

T PRI, FFa TR MR B 45 1F, RERE I E

e S R 2RO RE T, SE e S W 241 L R B S 10

ST S ) BT IA A H 25 R ] 30 min I, A

29 80% [t 2454 LA B L AU
VP2 R O WA AR R EAN Y, IR %

SR BEAR AR e e, B S Im R N o KR

AR ARG A s AL S A RS, BT

FoRIAR N, S D0k B e R e, T RS 2

AR FE . TGP-SMEDDS & —Fh |l % 45 W

AUSEAHTR AL, ke 24 e IR ZE ) AR

R SR B T — B RIS

SE Ik
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