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[ Abstract] Objective: To investigate the relationship between phase behavior of curcumin (CUR)
from self-nanoemulsion drug delivery system (SNEDDS) and stability of the formed nanoemulsion in artificial
gastrointestinal fluid. Method: The growth rate of precipitation after dispersion of CUR-SNEDDS was
expressed by the change tendency of CUR supersaturation-time curve. The effect of drug loading on crystal
nucleation and growth was investigated by ultraviolet-visible spectrometry and polarized light microscope,
respectively. X-ray powder diffraction (XRD) and differential scanning calorimetry (DSC) were used to analyze
the precipitation forms of CUR-SNEDDS with different drug loading in artificial gastrointestinal fluid. At the
same time, the effect of drug loading on the quality stability of nanoemulsion formed by CUR-SNEDDS in
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artificial gastrointestinal fluid was investigated. Result: In the artificial gastrointestinal fluid, with the increase
of drug loading, the area under the supersaturation-time curve of CUR was increased (100% drug loading=~90%
drug loading>75% drug loading) , the crystallization nucleation and growth rate were accelerated (100% drug
loading>90% drug loading>75% drug loading) , the amorphous proportion in the precipitation composition
decreased, the nanoemulsion droplets adhered and distributed unevenly, the particle size and dispersivity were
increased. Conclusion: High drug loading promotes the nucleation and growth of crystals, and increases the
proportion of crystal forms in the precipitation composition, which leads to the decrease in the stability of the

formed nanoemulsion. Therefore, it is suggested that the drug loading of CUR-SNEDDS needs to be controlled

below 90%.
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Fig. 1 Supersaturation-time curve and AUC,,, of CUR-SNEDDS with different drug loading in artificial gastrointestinal fluid (x+s,n=3)
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Fig. 3 Crystal polarization analysis of CUR-SNEDDS with different drug loading in artificial gastrointestinal fluid (x100)
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Fig. 4 TEM of CUR-SNEDDS with different drug loading in artificial gastrointestinal fluid
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Fig. 5 DSC curves of precipitated powder of CUR-SNEDDS with

different drug loading in artificial gastrointestinal fluid
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XRD of precipitated powder of CUR-SNEDDS with

different drug loading in artificial gastrointestinal fluid
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Table 1 Particle size, PDI and emulsifying time of CUR-SNEDDS with different drug loading after dispersion (x+s,n=3)

AT B AN T Wil
W% t/min
i A% mm PDI A Ak A /s A% /mm PDI FLAE [l /s
75 5 15.32+0.54 0.18+0.03 18.21+0.09 14.59+0.87 0.1120.02 19.01£0.13
15 45.03+0.69 0.190.04 25.06+0.48 0.15+0.04
30 90.07+0.12 0.35+0.04 120.74+1.09 0.25+0.04
60 466.9+2.64 0.54+0.05 357.10+3.69 0.62+0.03
90 5 21.51£0.89 0.40+0.02 23.05+0.11 16.47+0.48 0.25+0.02 25.27+0.18
15 13.24+0.35 0.38+0.03 17.10+0.14 0.40+0.03
30 150.2+0.68 0.24+0.03 250.84+0.59 0.45+0.03
60 - - - -
100 5 15.68+0.77 0.45+0.03 24.01+0.22 14.51+0.81 0.47+0.05 26.01+0.33
15 - - - -
30 - - - -
60 - - _ _

TE =R AR IO

3 itig

B 5 AT 0 4y R R D) A O — i8R
2y i R, A R M 2% L B2 i — O T A
i JEE 1) 50%~90% "> {HL [K 3% 24 & /& SNEDDS | {2
B — A BRI R, AR R H T 3182
K- (75%,90%, 100% ) CUR-SNEDDS 43 # J& A1 47
FE AT EER R . 5 A -T] WO ik
Al 41 'G5 135 5% F 9% 4 24 5 XF CUR-SNEDDS 14 4
UG R S A K R R, Kk IR A 2
PR AR B 5 A A I b R A 8 K 3L
HIRLAR o R DA R 2L A W S ReoE T R . 4R
IRAR Py R AP L AR T CUR A AR o A2, BEAR T
CUR-SNEDDS i Ji f2 f& e P o

il iif XRD #1 DSC W58 & 3, 55 CUR J58} 24 AH
I, CUR-SNEDDS 7£ A 1. 8 ¥ 7™ A= i DL UE LA &5
mn BT B AR BB E A M & &
RUVLTE Fe 36 K T i o K LR e M R R . R
TG % UL 3 7] BE A Al T CUR-SNEDDS 4 #l f&t 5
P, A AR = B Sk JC U E A 4 Bl AR b b o g
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fiff Wl T POUE X9 OK FLAR E PE R R . T8 AT
VE I A W AR S E W i IR K e SR
2 IE R AR 5 AN 25 1 AR IR S
M Ay ORI At £ 7 AR T E AL YE Y £E B
AT, 5 100% 25 25 5 A E L 75% F90% 2 24 i
CUR-SNEDDS 7£ A T 8 I Wi H 245 4 b 1 i % i A=
AR X 18, T RN K FL A R AR 4 b LA
SNLIE 258 Ra L H 90% 5 100% %% 25 & CUR-
SNEDDS #J AUC,,, JG . 35 25 53 , $ /8 Hizk 24 o o 4%
i FE<90% o A SCHE T HHAT S S 9 oK FLAR 2 1 £ B
% SNEDDS # 2} & /& — F A7 &R 42, {H A [w] 45 Y
2 Wy s Ak T5 25 W 4y BOG AR AR S B R A I D TE T X
S3A PN TR] #7 DUVE 56 42 2 TC AL, AN 52 ) 25 4
B R WAL, 5 25 4 5 0540 BT AH AR o) R v U A AR TR 5K
T FAFAE R XF 245 4 WAL 1) 52
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