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[ Abstract | Objective: To prepare supersaturatable self-microemulsifying drug delivery system of
andrographolide for increasing its solubility and bioavailability. Method: Based on results of solubility test and
pseudo-ternary phase diagrams, the formulation of self-microemulsifying drug delivery system was optimized by
simplex lattice method with degree of average particle size, polydispersity index and emulsifying time as indexes;
and the best supersaturated inhibitor was screened out by means of crystallization, particle size, polydispersity
index, self-emulsifying time and dissolution rate of andrographolide. Result; The optimum formulation of
andrographolide supersaturated self-microemulsion was ethyl oleate, polysorbate-80, polyethylene glycol 400 and
hydroxypropyl methylcellulose K4M in the ration of 20 : 35 : 45 : 1. After emulsification, average particle size,

polydispersity index, Zeta potential, emulsifying time and the cumulative dissolution rate at 1 hour of
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andrographolide supersaturatable drug delivery system were (29.26 +0.56) nm, 0.19 +0.02, ( -10.23 =

2.34) mV, (62.39 +2.03) s and 91% , respectively. Conclusion; The hydroxypropyl methylcellulose K4M
can obviously inhibit the crystallization time and increase the stability of the self-microemulsion; compared with the

ordinary self-microemulsion, supersaturated self-microemulsion can improve the dissolution of andrographolide

obviously, and the bioavailability of andrographolide is improved.

[ Key words |

andrographolide; dysentery; supersaturated self-microemulsion; simplex lattice method;

in vitro dissolution; polydispersity index; self-microemulsifying drug delivery system
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Fig.1 Pseudo-ternary phase diagram of oil phase, emulsifier and

co-emulsifier in andrographolide self-microemulsion( AP-SMEDDS)
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lattice method
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1 40 30 30 88.4 0.199  100. 14
2 25 45 30 21.5 0. 093 62.52
3 20 40 40 20. 1 0. 103 88. 74
4 40 30 30 102.9 0.213  156.44
5 25 45 30 20.3 0. 063 59.53
6 30 35 35 47.1 0.289  117.56
7 10 45 45 15. 1 0.164  58.98
8 15 50 35 15.5 0.072 35.57
9 10 30 60 20.3 0.259 37.85
10 10 60 30 6.4 0. 456 36.73
11 10 60 30 6.2 0.460  47.63
12 25 30 45 48.1 0.235 69. 33
13 10 30 60 22.5 0.111 49. 11
14 15 35 50 22.6 0.118 43.47
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Fig.2 Three-dimensional response surfaces of effect of oil phase,

emulsifier and co-emulsifier on prescription of AP-SMEDDS
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Table 4 Crystal inhibiting effect of different kinds of supersaturated
substances in andrographolide supersaturated self-microemulsion

(AP-S-SMEDDS)

ey i B A
WE 4n 8h 12h 160 241

AP-SMEDDS - + + H tH H
AP-SMEDDS + 1% HPMC K4M #ft - - - -
AP-SMEDDS +1% CMC-Na R - - + +
AP-SMEDDS + 1% PVP K30  Wift - - - + 4
AP-SMEDDS +1% PVP K90  ¥fe - - -  +  H
AP-SMEDDS +1% HPMC E6  #¥% -  + +H

Table 3  Verification test of optimal prescription of AP-SMEDDS
(n=3)
LD T {E S {E it 22/ %
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PDI 0.128 0. 124 -3.13
LA [ 56.87 s 58.21 s 2.36
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Table 5 Investigation of supersaturated substances amount in AP-S-

SMEDDS
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100 r-min "' FIYEEE 37 °C Y 50 mL /K o, L ik i 4
il 7K T F 3, 30 SR FL AR I ] o ] A L
W R AR PDI(n =3), WK 6, Z5 R LB A
HPMC K4M FH & B3, AP-S-SMEDDS 157 12 il 1k
A R B FON W] W PDL U B FH S i) 15 5
B K e FL A0 B TA) o Bl 25 A 3G g ok,
HPMC K4M H# =1. 5% i, 2L AL i) (8] BY fg 3% K, H
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PR HC AP-SMEDDS % & A [A] 42 &2 4 #1551 &2 19
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®6 FELF AP-S-SMEDDS fyifz FUMER S S HEH (v £5,n=3)
Table 6 Particle size,emulsification time and polydispersity index of AP-S-SMEDDS with different prescriptions(x +s,n =3)

kT RLAE/nm PDI FLALI ] /s
AP-SMEDDS 27.93 +0.45 0.12 £0.03 65.73 +2.33
AP-SMEDDS +0.5% HPMC K4M 28.33 £0. 17 0.17 £0.02 63.28 £1.51
AP-SMEDDS +1.0% HPMC K4M 29.26 +0.56 0.19 0.02 63.39 £2.03
AP-SMEDDS +1.5% HPMC K4M 40.59 £0.39 0.22 £0.05 120.67 +1.45
AP-SMEDDS +2.0% HPMC K4M 45.59 £0.39 0.42 £0.05 150. 67 +1. 67

B B — A5 4, 48 045 um ol L B B8 2oL, 3F
FERIN o % 2. 1 T T J7 3600 5 B i o 200 35 P R
LW i 2, WA 3. 4R K BLEEE HPMC
KAM I 38 i, 3 3 A BT 384 s A1 LT H Al
HPMC K4M i #, 72 & 1% ), AP 2 FRE Y
RIgEME, 1 h NREBRFEIREAL %, Zi5%
[,k HPMC K4M FHHE N 1% .

100+

S

= 80 4

=

% 60- -o- AP-SMEDDS

& % AP-SMEDDS+0.5% HPMC K4M
g% 40+ — AP-SMEDDS+1% HPMC K4M
z 2 ¥ AP-SMEDDS+1.5% HPMC K4M
%ﬂ

&k 04 r

0 5 10 20 30 45 60 120
t/min

B3 AEMEIEMYRAEHS AP-S-SMEDDS #{£5MA H # £
Fig.3 In vitro dissolution curves of AP-S-SMEDDS prepared with

different amounts of supersaturated substances
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Fig. 4 Dissolution curves of andrographolide and its self-

microemulsion, supersaturated self-microemulsion
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