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Study on absorption and safety of resveratrol self-microemulsion
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[ Abstract ] Objective  To investigate the absorption and safety of resveratrol self-
microemulsion in rats. Methods The optimal formula for resveratrol self-microemulsion was
chosen and determined using a pseudo-ternary phase diagram. The quality characteristics of the
self-microemulsion were evaluated in terms of particle size, morphology, dissolution, and
stability. The intestinal absorption of resveratrol was investigated through in vivo intestinal
absorption tests, and the oral bioavailability of the self-microemulsion was assessed using
pharmacokinetic tests. The safety of self-microemulsion was evaluated through an acute oral
toxicity test in mice. Results The optimal formula for the resveratrol self-microemulsion
included 22 g triacetate, 27 g polyoxyethylene castor oil, 13.5 g polyoxyethylene hydrogenated
castor oil, 37.8 g isopropyl alcohol, and 3.5 g resveratrol. This mixture had a uniform particle

size (14.52840.314) nm and good stability. Compared with the suspension phase, the absorption
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rate constant (Ka) and apparent distribution coefficient (Papp) of the self-microemulsion were
(2.13140.576) times and (2.382 +0.688) times respectively, the time to reach peak blood

concentration and mean residence time were (3.272+0.403) times and (2.531 +£0.569) times

respectively, and both the peak concentration and the area under the curve were (3.58840.454)

times and (10.985+2.997) times respectively. No toxic reactions or obvious weight changes were

observed in the suspension group, microemulsion adjuvant group, or self-microemulsion group

(P>>0.05). Conclusion The self-microemulsion effectively improves the stability of resveratrol,

significantly enhances its intestinal absorption and oral bioavailability, and has good safety,

providing an experimental basis for expanding the clinical application of resveratrol.
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Figure 1 Pseudo-ternary phase diagrams of resveratrol microemulsions with different prescriptions
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Table 2 The releases of Res-SMEDDS in different dissolution media

(n=3,7%s5,%)

0 min 5 min 10min 15 min 30 min 45 min 60 min
K 0 38.08942.615  60.11541.664  89.40242.704  95.12142.650  99.82441.220  99.193+2.572
B W (pHL.2) 0 47.9874+1.623  69.970+£2.063  98.60441.107  98.710+0.431  99.26540.334  98.970+0.871
R (pH4.5) 0 46.374+1.427  68.571+£1.288  98.41941.257  98.583+1.221  99.39040.252 100.01141.311
WML R 22 W (pH6.8) 0 45.665+2.016  68.45440.862  98.353+0.950  99.915+1.563  99.997+1.510  99.856+0.543
4 7] F {5=1.488 P {H=0.232
i g 1) F {i=2 740.039 P {<C0.001
A1) - B R F{ti=6.511 P {<C0.001
*3 AEAHRBREH  FAREBEMARESLS N BB Res-SMEDDS # 2% L
Table 3 Changes in particle size of Res-SMEDDS under different dilution times, different temperatures
and different dispersed media
(n=3,7 *=s5,nm)
[EX4CiED) itz RECC itz S35 Rz
10 13.30940.134 25 13.27140.107" 7K 14.205240.349
50 13.392+0.163 37 13.37540.192" Eb RV W 14.096+0.394
100 13.25740.060 44 14.361240.562 WL+ 22 Wl 14.625+0.260
F 1Y 0.868 F {8 8.933 F {4 2.041
P14 0.467 P (g 0.016 P14 0.211

* P {H<C0.05 5 44 °C L% (SNK-¢ #:56)
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(98.718+1.023) % , i ¥ (AHXHR E 75 +5 %) H 4%
TR & &4 92 (99.876 4+ 0.590) %, (98,354 +
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(100.04341.205) %,(99.965+£0.891) % ,(99.810+
0.756) %,
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A=1094.7C+913.95, MK R % r=0.999, FI$&
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4.223) % .(97.837+4.089) %,
KRG ER,
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Wik ek (BRI E 24 b KR EM (—20 TH
HRICE 30 ) AR AR I A 25 A R S N 22 57
G232 X (P>>0.05), WL 5. Res JBE KA
Res-SMEDDS H il 5 1 1L 25 ¥ B 34 52 30 6 1% Js
A O Rl e - T 1 AN [ T NG e 1 vt
VER A Gt 2% 78 L (P<<0.05), WL 6. XM
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0.026) h, (0.878 & 0.064) h, Ifil 24 1§ ¥ i (plasma
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(area under the curve, AUC) 43 ] /& (31. 854 +
3.044) pg/L.(27.4824+5.949)pug « h ' « L', Res-
SMEDDS #Y T, Al MRT 4351l J2& (0.839+0.030) h,
(2.210+0.398) h, C,s F1 AUC 4351 J2& (112,265 +
5.808)pug/L. (287.752 +26.652)pug « h '« L',
5 Res 1R 2 W AH Lt , RessSMEDDS # T,..f1 MRT
A PTEK , C, F AUC B B34, H 22 7 A G112
=X (P<<0.05), WK 4,
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Figure 4 The concentration-time curves of Res-suspension and

Res-SMEDDS after oral administration

X AR B . F= (AUC,.. ) T/(AUC,...)
RX100% = (287.752+26.652)/(27.482+5.949) =
(1 098.532+299.746) %,
25 LEEITH HLGA 7 dE.ETE
P 18 R8BS AR K T T .4 22 R L S 8L R H BT
ToIG . A 2/ RO 708 Ak 1 2 1) R B o ) 25 S
GiiteE L (P<C0. 05)  fHA[H] « B g3 7] 52 B AE
ZRIGIFE X (P>0.05) 45 R WLHE 7,

B 5 8 BB T WS B0 25 X 50 4 /N B
O i e CE AR E RS AR ) R R WA
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Table 7 Weight changes of mice in different experimental groups

(n=3,x *ts,2)

a5 P
1d 2d 3d 4d 5d 6d 7d
ek 32.7804+1.602 33.147+1.318 34.661+2.479 34.45540.646 35.031+1.616 35.434+1.570 35.446-+1.148
MR B4 32.484+1.107 32.96240.945 33.215+2.387 33.998+0.646 34.373+1.336 34.375+1.356 34.57140.757
A o L R 4 33.002£1.461 33.480+1.825 33.47140.538 34.3184-0.536 34.3464-1.334 34.67040.791 34.943+1.736
FIEES I E MELE 27.94841.540  29.40942.119 29.79342.116 30.144+1.156 31.381+1.366 30.279-+0.949  30.645+1.100
2 1] F {§=6.632 P {f<C0.001
Fif a5 1] F {=65.468 P {t<C0.001
21 [0] « B[R] Ffii=0.278 P {£=0.998

3 i it

Res F2E M A B 76 6 IRAE N & A= 1% i Al 5=
AR, A IR R M L b3 T Res W
BV W Al Res-SMEDDS FEGCIESF T lCE 18 h 19
A, JLIR 12 h il FEE T Res R E
Z [ 2 (86,028 +1.289) %, SMEDDS H (1) &% &l
(99.6874+1.526) % ;12 h J5 . SMEDDS b i 31 T
SEEMAEN, HE 18 h i, B ER b S &
(86,334 4+ 1. 536) %, SMEDDS 1 Y & & N
(92.006£0.929) %, K IAEN /T , SMEDDS
RERE X Res #2141 12 h WA -9, HAE 18 h I,
Res 7£ SMEDDS ' {14 [ fiff 56 B @ e WY B W AIS,
Z S G FE X (P<<0.05), BB SMEDDS fg %
ARUME Res BeRaEM. 5 Ly &% BB —
B, 3% 7 fE 5 SMEDDS J& » Res 3 5 B 7E
P E AN 5 2 DR RS G, — 2e Ho Al A
KA CHRBR R B AR SE)  RRE T RS B PR AL
Res [ [ i sz i 2,

Res-SMEDDS [ Ka fl Papp 43 5| f2& E & W 1Y
(2.131 £ 0.576) %, (2.382 4 0. 688) 15, & W
SMEDDS fig 92k 3 Res B9 W B, X A fE 5
LT R P OGO A LR R B /N3, 5E %
PEAL AR W R T AL s @ SMEDDS H 9 1 AH AR 43
BRI 5R 7 itk R Gerh R RRVE 25 W 1 58 3% 3 L RE

REAI B W 3 b i X 245 90 14 o3 fif s i s @ SMEDDS
Fh I 2% T 3 P R AR RE 8 T Ao B v 25 W 9F 4 W AN i
JIg SRy 1 J2 (A BE 7 30F 1 S B 5 245 W) 1 8 i R
PIRCR T RSG5 51 2 A W B Res MUK
B, LLR AT LA — 25 058 4% A 1 Bt ' Res-SMEDDS
F1R) 2 AT A7 100,

R SRR S5 R B oR, 5 Res 1R W AHH
It s Res-SMEDDS (% H Il 4= ) Al H B W] g $2  . 3X
AT BE A R TR T R T DL A A B ML R
AT 7% A /DN R AR AR B DA 194 20 T AR, 34 00 26 I 3 i
P A BT 25 oM £ S AR M A T L AR
' Res-SMEDDS [ C,,.. . AUC.MRT 0 4} 5] 52 &
B Y (3.588 £ 0.454) %, (10,985 +2.997) f%.
(2.5310.569) 1 , #HXF 2B 9 R FH EE & (1 098.532+
299.700) % . BLBAA SL 5 () SMEDDS 4b J7 ¥4 in
B P B 1) RO L AR A R R B i T
. HE5G R BT R B fi It S5 9 45 R, A W
Wy T ERIE T SMEDDS fE % i 2 203% Res U1K
WA T

9 T 3% 1 7 R B8 2% T A R %) 2 M ) A BRI
T SMEDDS By 1= . PR it A 52 36 v 2R /S
AL HERE W FHET Res-SMEDDS )
L, SiRER, YA RN 6 mg/kg. HRHE R
171.943 mg/kg B, R WAL T 1A f2 7 PR e AR, £ 2
JUE 25 A WL AR AR AL . AR GE TP GE T2 2 R R 4 Fp
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