45 39 % 7 W owm 4t T Vol.39, No.7
2022 4 7 A FINE CHEMICALS July 2022

EHS5BEUER

B &M 7 &= PIO/W £ E Pickering 3.ik B &l & B RAE

g, 2 2V o8 &RV
(1. LR RY: AMSEY RS TN E SRS, I X8 214122; 2. LR K L S5HR TR
Be, VL9 B8 214122)

FE . LIFiK SiO, ( AEROSIL®R202 ), #7K SiO, ( AEROSIL®200 ) NFLALF, —45 78 ZBFIH il N BEAH
Til% 7K EEE (P/O/W ) 2T Pickering FLIR, FIHXHi R AT T AL BT NEEARTEE 2L K Si0,
B, KFLEL . 6K Si0, i /800 P/IO/W £ Pickering FLIRPEREMISAM . SR RO G HL 5 48 0 1k
(CLSM ). XRD Xt P/O/W ZEFIW L EENE 25/ P/IO/W ZHFLWMAT T RIE, 25RERH, PIOW £H
Pickering FLIHI & BALESME N . NEERT (m(HAH) @ m(—45 — N T B)=6 : 4) FRE/DHCN 20%., #HiK Si0, i
THIPECN 3% . mUKAH) © m(P/O WIFL)=5 + 5. JE/K SiO, Bii 4340l 2% SEUGHE RWahfisl L, RNZZE
FFLIBOOH A RO EESCR . B ORI R P/IO/W ZH LK A2 ik 0.45%+0.02% 1R5ME
R SRR K CLSM S, Ml RAZZH ARG 3 e 20100E, X FZ AR TR Z e EEs
AR BETT 35(60.042.1) me/g, i THEAEK (<0.5 pg/g) 30l (<1 mg/g) YRR,
KR Ml E; P/O/W £ Pickering FLIK; WEIRE; zhm; BRMERE; EHER

FESHES: TQ658; 0648.2+3 SCHRERINAD: A
XEHS: 1003-5214 (2022) 07-1448-09 FREE (FRRE) #RIRES (OSID):

Preparation and characterization of quercetin-loaded P/O/W
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Abstract: Polyol-in-oil-in-water (P/O/W) multiple Pickering emulsions were prepared to encapsulate
quercetin using hydrophobic silica (AEROSIL®R202) and hydrophilic silica (AEROSIL®200) as
emulsifiers, dipropylene glycol and glycerol as polyol phase. The effects of mass fractions of internal polyol
phase, hydrophobic and hydrophilic silica as well as water to emulsion ratio on the encapsulation properties
of P/O/W multiple Pickering emulsion for quercetin were investigated. Then the P/O/W double emulsion
with/without quercetin loaded were characterized by confocal laser scanning microscope (CLSM) and XRD.
The results showed that the optimum preparation conditions were obtained when mass fractions of internal
alcohol phase [m(glycerol) : m(dipropylene glycol)=6 : 4], hydrophobic silica and hydrophilic silica
reached 20%, 3%, and 2% respectively while water to emulsion ratio m(aqueous phase) : m(P/O primary
emulsion) was kept at 5 : 5. The crystalline peak of quercetin, when encapsulated, could not be observed,
indicating multiple P/O/W emulsion with excellent encapsulation capacity. The drug loading efficiency of
the P/O/W emulsion for quercetin reached 0.45%+0.02% analyzed by HPLC after centrifugation. /n vitro
transdermal experiment and pig skin CLSM analysis indicated that encapsulation enhanced the transdermal
performance of quercetin, which was mainly attributed to the fact that the solubility of quercetin in the internal
polyol phase increased up to (60.0£2.1) mg/g, much high than that in water (<0.5 pg/g) or in oil (<1 mg/g).

Wi BEHEE: 2021-12-30; EAHEH: 2022-04-01; DOI: 10.13550/j.jxhg.20211336

EEWH: EFRHELMFLITRIE (2016YFD0400801 )

TEB®NY: BiEE (1997—), &, Bi+4:, E-mail: yjhzz0828@163.com, BERE A : B % (1983—), Z, fI##%, E-mail: rongliang@
jiangnan.edu.cn,



557 1 (Z4ES

S5 A L #E P/O/W £ Pickering FLIR Y il 55 1 RAE

- 1449 -

Key words: quercetin; P/O/W double Pickering emulsion; solubility; drug loading efficiency; transdermal

performance; drug materials

Wit Ee 3 ARG, & — 2R AR TE T K R G ¢
I A, BAPURMA . JikPY . K
JR AR AP I A W SR, MR R Al O (AT
REEBPER A, FE . KA AR R ARG, XERR
Ko ERURR AR 4R K N L R B A A A A= W A
B, BRI T AR S R R R R, R
PEATE B AR SRR LU S A A R . BT,
FHF a4 R R E54 o/w L. gkss
RS wio/w ZEFLED . PREAEISE X
SRR — e R LB T M R A R
A AR . o PR 22 S b

22 ¥ FLIBR B — 2L 53 BICE O3 A i 22 AH v
TR 2 )2 R T . F T AP AR5
WLAERAEALHE | BV K AR 6 9 55 5 1 5
{ZTE ., ADITYA 2R by v i 22 8 E FUKIs T
By L2 & R A W/O/W ZEFLW Sl B
H £ EI% ., GALLARATE "2 AT O/W 3L
O/W 5 W/O ZLi . W/O/W ZEILIEXT Ve B3
M, G5 R W/IO/W ZEZLIBON Ve IR SR el

Witz AR . KPR ARG, B R
TR, HE5ZaEERs FREE, 2E T2
JURE o ASSCH — 45 N M H MR L 58 w/o/w
ZEIL AN K AT 5 P/O/W ZEIL, i &
WA —%8 N R H R, B UCRH PIO/W £
LR LB R 2R DA R e 3R S A s R P
fE. [RIAY, ZHEFL A AR A S L, i A
b s R = E 7 N BN o e vl B E W 2 I v
HIFL R e MR AL e e i e P ol 2 A LI B
O, i 3E/K Si0, AEROSIL®200. Hi/K SiO,

KA

AEROSIL®R202 WAL G m iG55, 4% P/O/W
Z & Pickering LI, LUHS 2 S i thm 8 my
Mk iz AR AA

1 SEEES

1.1 T RS

it e 2 (JREDE 97% ). S E R R
(FITC, Zr#rah), i sa kA bR BR A A
AUWLE, B, TIRIRHMEARAR; 3%
7K SiO, AEROSIL®200, Hi7K SiO, AEROSIL®R202
(BB W RS e e ), Tl g, i s f ik 24 ( |
W) AWRAF,; N, sbva, E24E RS
FIA RN —48 0 8 (RS 99% ), B%
2o (4ytrat), IR RL T AR B AT BR 2N 7
HEE, @isd, LiBREEHEARAR,; OCT ki
YIA R, AR, EE Sakura 22 F .

T18 E 4L, 7 IKA AW ; VXH-1000C
SR 4 T, R (F M A B F ; DHR-3
Jiee A4, SEE TA A F]; Leica TCC-SP-8 ¥t
R BB (CLSM ), CM1950 vk A #L, 74
[ Leica Al ; OCAI1SEC #AT G232 fol /I HE A,
5[ Data Physics {X#F A ABRA 5 D8 X AT
B, 1E[E Bruker AXS A FRAF]; 1525u =80 AH
i, & Waters /A F]; Centrifuge 5804R 0>
ML, 7HEE Eppendorf B4/ ] .
1.2 P/O/W £ E Pickering ZLikH#l &

mE 1 R, AP k6l & POW £
Pickering FLi ",

WEETK  @FEKSIO,
VH ® 7k SiO,
LItk
F25340

PIO/WEEILH

Kl 1 P/O/W £ Pickering L& B H1 45 i s 2 &

F123
I
Q o o
Q Q Q
0 ()
Q o
. P/O¥I3.
THAH
Fig. 1

Diagrammatic sketch of preparation process of P/O/W double Pickering emulsion
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Fig. 4 Microscopic images, appearance (A), particle size (B) and shear rate-viscosity curves (C) of P/O/W double emulsions
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