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Study on composition of substrate from Compound Tongbishu self-microemulsifying
drug delivery system

QI Li-ping, DONG Yan-yan, ZHANG Jing-jiao, LIU Ya-min
Henan University of Traditional Chinese Medicine, Zhengzhou 450008, China

Abstract: Objective To initially screen the composition of the substrate from Compound Tongbishu self-microemulsion system
(SMEDDS) and define the proportional range. Methods The solubility of main active ingredients in different oil phases, surfactants,
and cosurfactants was determined by the solubility method. Combined with the result of different oil phases and emulsifier
compatibility experiment, several relatively good oil phases, emulsifiers, and co-emulsifiers were selected. The pseudo-ternary phase
diagram was drawn by water titration. The transparency, particle size, and self-emulsification time were used as the indexes to
preferably select the optimum oil phase, emulsifier and co-emulsifier and to determine the compositional range of each composition.
Results The optimal composition of substrate from Compound Tongbishu SMEDDS was as follows: Oil phase was isopropyl
myristate (IPM), emulsifier was RH40/Tween-80 (1 : 1), and co-emulsifier was glycerol. The proportion of self-microemulsion matrix
was calculated from the mass percentage: oil phase of 9.96%—40.49%, emulsifier of 23.31%—59.97%, and co-emulsifier of
19.83%—60.02%. Conclusion The dispersed particle size can reach 10—100 nm using the substrate from Compound Tongbishu
SMEDDS that is screened and determined, which establishes the foundation for further research
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Fig. 1 HPLC of reference substance (I) and sample (II) at wavelength of 254 nm (A) and 220 nm (B)
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Table 1 Linear relationship of each index component
5 %ax B SYp R? 2 il /ng

WO E PR Y=532.88 X-+108 996 0.996 2 29.14~728.50

A S, Y=927.61 X—43 697 0.999 9 71.72~1 793.00

W B 1 Y=3230.1 X—215 163 0.999 5 58.00~1 450.00

SRR /NEERR Y=3 738.9 X—273 081 0.999 7 57.14~1 428.50

KR Y=5803.2X—1131.2 1.000 0 52.86~1321.50

NS Y=4730.4 X—15 046 1.000 0 50.58~1 264.50

IRE- PN Y=6402.8 X—15 088 1.000 0 37.72~943.00
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Table 2 Solubility of index components in different matrixes

AR /(mgmL ™)

R MIMERR  FAE S0 W BRRNBERL KR OKE MEREE ARk ERE
BiFL Ak 7]
PEG400 19.481 1.808 2.764 1.060 0876  0.702 0.412 27.103
= 21.303 0.840 2.339 1.248 0.149  0.179 0.107 26.164
transcutol P 19.353 0.583 2.540 0.854 0878  0.771 0.446 25.425
1,2-79 16.726 0.981 1.878 0.974 0.509  0.561 0.336 21.966
FLALF
labrosal 19.697 0.609 1.733 0.885 0851  0.766 0.444 24.984
Tween-80 14.349 1.833 1.603 0.417 0.889  0.703 0.457 20.252
RH40 14.696 1.617 1.530 0.564 0428  0.433 0.260 19.528
RH40/Tween-80 (1:1)  14.671 1.782 1.696 0.362 0390 0376 0.228 19.506
EL 12.127 1.627 0.262 0.303 0452 0.543 0.310 15.624
A
GTCC 0.476 0.530 0.071 — 0.152  0.543 0.356 2.128
IPM 0.149 0.476 0.070 0.074 0.126 0315 0.199 1.409
AeE 0.007 0.318 0.069 — 0.078  0.408 0.244 1.123
EO 0.018 0.150 0.069 0.093 0.103  0.303 0.183 0918
R K IME IR N GTCC>TPM > 18423 >EO0; 73 3 WAPRAE
AT R % f# B . labrosal > Tween-80 > RH40 > Table 3 Microemulsion grade
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(1: 1), Tween-80. RHA0 FINHHRELAAT Y 2250 A M, SEVISUOZ 8 FLHTE 12 min
75 By FU AR50 P S W . PEGA00 > P — JiF > B VORSCEEW, S, AL 2~3 min
transcutol P>1,2-7J —R¥. C REEAEAEWEAE, MIITRER, T
222 AN[AIHAH 5 LA 50 ) O AT LA RICR 1 5 ] 2~3 min
Wi EHX GTCC. IPM. EO. {6/ iliAH, RH40. DRI, B, BAHAR, LA 2~3 min
Tween-80. EL. labrosal. RH40/Tween-80 (1 : 1) E WA, — EA AT, TR R
HFAH], AR A S AR FALFIEL 3 -
7.2 0 8.1 9 (LLBRA T 37 CKBH YA, F4 FREAASANT 3 °7) BRAMKEER

FREL 0.1 g BT PEMIE P IR 100 1%, 552753 Table 4 Experimental results of compatibility of different
AN, WEISP UG R ), psgy  ollPhascand emubier G 7

%, WA 3o FRIEAFSEGL, AT TR /RAN TR RH40 Tween-80 EL  labrosal RH40/Tween-8O
5 (D, T TIERBNACH (5. GiRIE 4~6. a:o

7 4~6 W41 BT, SIALFIFE GTCC B(H)B H) A ) C D A CF)
i, DR, AR At By PM BUD AU A G C G A (D
K. % GTCC. IPM. EO 3 FfiAf, [ FLAL I EO B(H)A () B COED A (D)
PIbi, MBS SR IRORMY, Ry KRl CODDOD CcOD CB € B
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Table 5 Experimental results of compatibility of different

oil phase and emulsifier (2 : 8)

RH40/Tween-80

AR RH40 Tween-80 FEL  labrosal "
GTCC B (H)ACH) A CUD A CH)
IPM BHE)A ) AHC D A )
EO B(H)A () BH C D A )
AW C(E)B (E) C (£ D K B ()

F6 AREIMBSIT 1:9) BEMAKEER
Table 6 Experimental results of compatibility of different

oil phase and emulsifier (1 : 9)

RH40/Tween-80

A RH40 Tween-80 EL labrosal "
GTCC B () AH A CUD A CF)
IPM B () AH) A C U A CH)
EO B () A A CUD A CF)
piZaceiil ACE)A(H) B DG A ()

BIRESEI DR 2 P s FULROR
B3 AT GTCC A1 IPM. 24 iiAHR IR 2 I, A
A LA S R AN, AR KK E EL =
RH40/Tween-80(1 : 1) =Tween-80>RH40>1abrosal.
2.2.3 P = JOAH B0k b U7 Bl S 2 e A9 L e
FRA F 3R S50 0 OB AL S AR R A SR K
SEIRE D = eI P, K LA S B FLAL A %
M2 0101102 e, — i R RS,
VBRI EFUT, A S IRAFUAILL 12 9.2 ¢ 8,
3:7.4:16.5:5.6:4,7:3.8:2.9:1/Lup
FREX 1 g B TP, 37 CRIEEHS), BhK,
WIS, SR H A0 SR 2R s AR S

EO-RH40/Tween-80 (1 : 1)-Hill Kn=2:1

IPM-RH40/Tween-80 (1 © 1)-Hilll Kn=2:1

VA AR g Y I L A EE ), F Origin
8.5 WALy = oA, #iE AMIAR. s
BB TR A5 R /K 2 100 mL, H 3%
B 1 b K I R e o9 = R TR o N E Al i
5 (PDD), k4276 I ZE 10~100 nm (1) 5522 A0y
—IuHHE T

Q1) JAR ik : %€ Kn=2 : 1, RH40/Tween-
80 (1: 1 fEAEAIA, HhE R B FLLH,
fi “2.2.37 WUR SRR 2, LAl KA. TR
B HAFIE AT, 80 = JoAiiE, 4558 0
Bl 20 BRZKAH, arnliEsemse. FLiksl. Bhilik
FIAAHEN 3 AT, AR Ky (Kn=2:1. 1:
1. 122D BFAHRETE et 3L B A 8 JCBRFRRE (1 20 2%
il = JCAHE, 450K 3.

I 2. 3 A0, AR AR, PRFL X A
RKZEM o 5B AR ST OS2 5K DA S IS A 1
S5 L0 8 IPM At

(2) BFAGHII e : E8 IPM ihiAl,
RH40/Tween-80 (1 : 1) AFLALF], 23 liEH 1,2-
W I PEG400. H iy BhFL s, 4% “2.2.37 I
ISR AR R IR e O — oA I, LT
LI 4.

I 4 T, 5 DXCREAR B A TR A, BRI ATt /K
TWRMmB. “ueu il M, FLAF A
RH40/Tween-80 (1 : 1) I&, H i/ sl fle L i #2
B, HRGE PEG400, 1,2-4 B AL i AR X 4,
e, DR HmAE D Bh LA

(3) FULAIMTHIE: 25w sLinss i, &
FALFI P AR . labrosal > Tween-80 >RH40 >
RH40/Tween-80 (1 : 1) >EL, 7 labrosal H /%

GTCC-RH40/Tween-80 (1 & 1)-Hith Kn=2: 1

0. 1.00
0.25
TR FLALT
0.50
0.75
1.00 /
0 0.25 0.50 0.75 1.00 0 0.25 0.50 0.75 1.00 0 0.25 0.50 0.75 1.00
EO IPM GTCC

2 AEHEBAM=EA=TEE
Fig.2 Blank pseudo ternary phase diagram of different oil phases



* 3364

¢ % Chinese Traditional and Herbal Drugs 35 48 % 2% 16 # 201748 B

EO-RH40/Tween-80 (1 : 1)-H i
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il azp M

IPM-RH40/Tween-80 (1 : 1)-H i

GTCC-RH40/Tween-80 (1 : 1)-Hh

0.75
025 0.75 025 0.75 25
1.00 / /\ o 1.00 /\ 0 1.00/ A 0
0 025 030 075 100 0 035 075 1.00 0" 025 030 075 100
EO IPM Grec
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Fig. 3 Blank ternary phase diagram of different oil phases
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Kn=2:1

0.2
K A TAA
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Fig. 4 Blank pseudo ternary phase diagram of different co-emulsifiers

il B AL A 4 FRFLAGR, AH S AN R AR (9 A
SEAGH labrosal AN (HALH,  SATA P A A RE
JE AP I I B I3 Sl T AE RH40. Tween-80+
RH40/Tween-80 (1 : 1) A [KVAfR AT W 0 25 57
TG SE 56 25 3R W B2 A FLA R ROR T 28
FUAbF, LA 5 B IR £F RH40/Tween-80 (1 1 1)
HFALH o

(4) AN K A FL I FEN . ERE IPM A i
A1, RH40/Tween-80 (1 : 1) AFALF], H i hB)
FULF], EPEAT K BHAHRETE B FL H e 0
FRARRR S 20 — oo, 453U 5.

HIE S T, BE Ko BN, BRI
(/K S ks, DRI RUE B/, 1% F T B
FUALFT I L3, LAk 57 L A3 A 5 A
RRFAAEFIRTS, 1 Ky BHIERE 2 0 1R, X
SHAR GO, HB BT 75 I 7K AT B

T, 3R B FLARTR BN R 38 n - Bh FLAE 7L )
VERIAT Bh T BRI K . B S sh v . f&
RARFE. B2 Kp=2 1 K, 2 HIH A%
WX, FEEEHER, WAle s R e, FLALE e,
XSk Y B K D, BRI
ek NEE AN T O SRS X o % FE I I T
(o B RGBS AMEEE RN, E FLA I R)
K, DRG] e T e A %

(5) by 20 R e L A8 e PRl PO o = o e
SEE . A S AR T FIMBCA, DL AOE I B R ER
25 52 %% D — T AH B IRIFY, B 2B P AH A TPM,
FLAL A RHA0/Tween-80C1 & 1), BFLALFI A Hl,
Kn=1: 1. B FLX IR WK 6 Fros.

HE 6 mTa, Mt IPM, FLAFIA
RH40/Tween-80 (1 : 1), BhFLALHI K Hmm:, #4H
F LR T R L A8 B R R R4S
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IPM-RH40/Tween-80 (1 © 1)-Hil Kn=2: 1
0. 1.00

A LA
0.50

0.75

IPM-RH40/Tween-80 (1 : 1)-Huh Kn=1:1

IPM-RH40/Tween-80 (1 : 1)-Hl Kn=1: 2

LA
0.50

0 0.25 0.50 0.75 1.00 0 0.25
IPM

0.75 1.00 0 0.25 0.50 0.75 1.00

IPM IPM

5 FE K, ERM=aA=ZTEE
Fig. 5 Blank pseudo ternary phase diagram with different K, values

0.25
0.75
RH40/Tween-80

0.75

1.oq/

0 0.25 0.50 0.75 1.00
IPM

B 6 IPM-RH40/Tween-80 (1 : 1)-Hifk R A= THEE
Fig. 6 Ternary phase diagram of IPM-RH40/Tween-80
(1 - 1)-glycerol system

AT 9.96%~40.49%. FLAHA] 23.31%~59.97% )
FLAL T 19.83% ~ 60.02% . i & B & T I B &Y
SMEDDS 257, MK 4252 4 vl T8 i i 32 B 11
FL, HAFHUAHRA R W LA ] 10~100 nm.
3 e

TEARSEG T, iR RE SR &5 Rl ., H 598
PEET Th A 808 AR B LA R A R K T
ARFAFI AR AR o T L AR B S,
JE AR ZIRE T, RnT BRI BT 2D FE KW
AR, FLAAFIRB RS g . BEEAA
IFi) JHH A 5 LA 770 R I S8 B 2 1 38 b — oA
BIRIIEST, DA EERRIAS . [ FLAGINT (] 4 2% 524
b, B2kt IPM il £ 52 77 &F SMEDDS (1)
RLEFIA], RH40/Tween-80 (1 : 1) AFL4ks, H

WA R & VAL 0 — oAl

K I, RHA0/Tween-80 (1 : 1) 1ENFUALFIF =43,

WAL, TR ELIT A, Red—, H

Y HRIARAE 10~100 nm, tHAIESE TR & FLAL

WEBE o TSI, B IR A FLAL A e AT

PAORSS A B —FL A= R R 2 . FLAI TS

B, SOTULSGE R R IR PE RiAR, dgyiasbl,
£h = JCH 7 SMEDDS 4t s B 32,

784 oW RS ok [P N NS T S R R RPN | 2

Frez i O = AH DN 5 5 R &F SMEDDS #EA TS,

T 4T 5 Y SMEDDS 540 1% 7 L 4sil5i

FEl & IPM 9.96%~40.49%. RH40/Tween-80 (1 : 1)

23.31%~59.97%-. ¥l 19.83%~60.02%.
SMEDDS J& % B8 I 4 25 548, ] LAk xE

TR AR, MRS 2D B A — A R

U ()25 2 38048 AR B IR DR b 245 5 FH ) e v 2

AR Bl X R 7R EF SMEDDS R AWIST, ¥

oA SMEDDS EA) R BIN HET 5, 774 R

FIAE S R PR30 3

RPN
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