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Pseudo — Ternary Phase Diagram Combined with CCD —RSM for Optimizing the Prescription of

Yadanziyou Oleum Bruceae Microemulsion
HUANG Yisui,ZHONG Wenjia ,LIU Zhuobo
(The First Affiliated Hospital of Guangzhou University of Chinese Medicine ,Guangzhou ,Guangdong ., China 510405 )

Abstract: Objective To optimize the preparation process of Yadanziyou Oleum Bruceae microemulsion. Methods  The
determination method of critical point of Yadanziyou Oleum Bruceae microemulsion from water — in — oil (W / O) type to oil —in —
water (O/ W) type was optimized, and the oil — phase ratio of microemulsion was screened preliminarily. The pseudo — ternary
phase diagram was drawn to screen the optimal emulsifier, co — emulsifier, oil phase and K. The preparation process of Yadanziyou
Oleum Bruceae microemulsion was optimized by the central composite design — response surface methodology (CCD — RSM) method
with the dosage (%) and K, of Yadanziyou Oleum Bruceae as the investigation factors,and with the average particle size (nm)
and polydispersity index (PDI) of the microemulsion as the evaluation indexes. The physicochemical properties of Yadanziyou
Oleum Bruceae microemulsion prepared by the optimal process were investigated from the electron — microscopy observation, type
identification, high — speed centrifugation (at a speed of 5 000 r/ min) and room — temperature standing (for 30 d and 60 d).
Results Compared with those by the visual determination method,the critical point determined by the conductivity — water content
curve method was more accurate,the average particle size and PDI of the obtained microemulsion were smaller,and the system was
more stable. The optimal preparation process of microemulsion was 8.66% of Yadanziyou Oleum Bruceae, 8.66% of oleic acid,
60.81% of polyoxyethylene hydrogenated castor oil, 21.87% of absolute alcohol, 2.78 of K, and water content of 71.01%. The
average particle size of the microemulsion prepared by this process was (14.22 + 0.25) nm,and the PDI was 0.066 + 0.004.
Yadanziyou Oleum Bruceae microemulsion prepared by the above process had a round appearance, good stability and was O/ W —
type microemulsion. Conclusion The optimal process is simple,stable and reliable,which can provide a reference for the industrial
production of Yadanziyou Oleum Bruceae microemulsion.

Key words: Yadanziyou Oleum Bruceae microemulsion;conductivity — water content curve method;visual determination method;pseudo —

ternary phase diagram;central composite design — response surface methodology
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Tab. 1 Prescriptions of blank microemulsion and Yadanziyou Oleum

Bruceae microemulsion

43 A AR A whal R

pixid A Al o WHmim) WA (nlm)
[ 0 TW80 1,2-AZE Ak 21 1:20
I #EFH0MILn/n)  TVS0 1,2-AZE &Lk 21 1:20
I AktE/0A2m/m) TV 12-AZE 4Kk 21 1:20
(I RH40  PEG400 Bk 111 119
Vo #RFHIPM(I:T,m/m)  RHAO0  PEG400 Bk 111 119
WU #ReFd/IPM(1:2,m/m)  RHAO  PEG400 Bk 111 119
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Tab.2 Comparison of the determination results of conductivity —

water content curve method and visual determination method

i IR E SRS 3B Bl
BRE%)  FHEEm)  PDI BRA%)  FHEZGm)  PDI
[ 69.23 18.82 0.122 59.18 22.68 0.141
I 70.59 13.38 0.096 61.54 16.24 0.113
Il 68.75 5.73 0.328 63. 64 60.38 0.352
v 67.21 25.79 0.153 56.62 27.06 0.172
v 60. 10 22.41 0.132 58.33 24.27 0.154
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Fig.1 Conductivity — water content curve of prescription II
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A. Yadanziyou Oleum Bruceae / IPM,TW80,absolute alcohol B. Yadanziyou Oleum Bruceae / IPM,RH40, absolute alcohol C. Yadanziyou Oleum
Bruceae / OA,RH40, 1,2 - propanediol  D. Yadanziyou Oleum Bruceae / OA,RH40,PEG400 E. Yadanziyou Oleum Bruceae / OA,RH40,absolute
alcohol  F. Yadanziyou Oleum Bruceae / OA,TW80,PEG400

Fig. 2 Pseudo - ternary phase diagram of stable Yadanziyou Oleum Bruceae microemulsion with different ratios
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Fig.3 Pseudo - ternary phase diagram of stable Yadanziyou Oleum Bruceae microemulsion with different K
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Tab. 6 Results of the ANOVA of PDI
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SRR SEY kAR PDL PR TS S, R E S5t - HEA 0. 0256 5 0.005 1 458.01  <0.000 1
MR IR T T 2 A LA il i 10% ~ 60%, A9 F A 0.001 1 0.0201 1805.63 <0.0001
WS OA BRI 11 H5E A9 T SEbR R}y 5% ~ B 0.0001 1 0.001 9414 <0.0001
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Tab.5 Results of the ANOVA of average particle size
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Tab.7 Results of the verification test of process (n=3)

Pt KD RE2 REB3 Xxs RSD
P kA (nm)  13.95 14.28 14.43  14.22+0.25  1.73
PDI 0.067 0.062 0.070 0.066+0.004 6.09
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Fig. 5 Image of electron — microscopy of Yadanziyou Oleum

Bruceae microemulsion
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Fig. 6 Identification of type of Yadanziyou Oleum Bruceae micro-

emulsion
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