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Preparation of poorly soluble drug curcumin nanocrystalline self-stabilized
Pickering emulsion
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Abstract: Objective To prepare curcumin nanocrystalline (Cur-NC) self-stabilized Pickering emulsion (Cur-NCSPE). Methods
Cur-NCSPE was prepared by high pressure homogenization. The influences of homogenization pressure on Cur-NC size and drug
content on Cur-NCSPE formation were studied. The morphology and structure of emulsion droplets were observed by optical
microscope and scanning electron microscope. Furthermore, the stability and in vitro release properties of Cur-NCSPE were evaluated.
Results The particle size of Cur-NC was slightly changed when homogeneous pressure was greater than 100 MPa. With the increase
of Cur, the amount of Cur-NC on the surface of oil droplets increases, and the particle size decreases. When the amount of drug added
can completely cover the surface of oil droplets, increasing the amount of drug had little effect on the particle size. Cur-NCSPE was
more stable than Cur-NC and Cur, and the in vitro release rate of Cur-NCSPE was significantly higher than that of Cur-NC and Cur
coarse power. Conclusion The Cur-NCSPE is prepared successfully, which is expected to provide a novel oral administration
technology platform for the poorly soluble drugs.
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7€ HIFLIA Pickering 7L . Pickering FL 75 d FH i
[ R A Si0,1) B2 41T Ad g )
o AR MR B HAE—L, 22 AL
IR, AT A 25 4 B 1) e SR 4120, A
SEER A Cur 442K & (Cur nanocrystalline, Cur-NC)
YE A& sE Pickering FL 7 (1) & 44 J00RE , 1] £ H Cur-NC
Hfa M Pickering FLifll (Cur-NC self-stabilizing
Pickering emulsion, Cur-NCSPE). iZil| A5 K1
Wk, R A AKHIAT Cur RGN, 54E4:
KM AR FIFLFIMEL, Cur-NCSPE fIfR s 7
FARAE P RS P77, AT 3 G R T P A X A AR [
Ve EN, AN, Cur-NCSPE 1 B Cur-NC 1
NEER], PR T R RCA, EIR3E S 1 2R
W2, AWFFIEXT Cur-NCSPE ] & T2 g
PEFIR MR R AT T B 52
1 UEEHH
1.1 &8

H30 =S EGUK AL, ATS T RGHRA
F]; Zetasizer Nano ZS KR, e[E H /R 34X
#aH]; VC505 AL, E SONICS&M
ATERIALS A#]; MT-30K FREAEHBITINL, A
PKERAC G BR A ], SHZ-88 & sUHIR /KBRS
a5, VLR R BT s UV-5200PC Y4851y
JEAL, B ToT S G IR AR KQ-500 b Y&
ARIEBA, Bl AENER AR A S-3000N
P28, HAH AR Eclipse 50i IEHE
BEE, HAJRREAA.
1.2 @5

Cur, #t'5 G1304004, ik T AL RHS B
MERATE, HESE=98%; HEiRHMmE, W
MR THRAR; X HmEE, WiiET5
FEARAL TS A R AR Wi, BEXEZGERN
FRAE R AT BB, RER TR THT
Frs SEXF, WLl ss B em TV ARAR; +
TREEEBREREN (SDS), RGBT RMEAL T, i
B H=85%: oKL HARKFII A4k,
2 FAEEHR
2.1 HEAYIEEE
2.1.1 Cur A KRk FEFRE Cur &,
F 50% L BEH R E RS 10 mL, 7E¥ K 200~800
nm BEATFIHE, WA Cur BIHRWIE KA 430 nm,
HIEFE AT TR, FUbHiE Cur FIAIIBE
KM 430 nm.

212 &MERFEERE  RESH S TE,
FEZFREL Cur 10.0 mg, H 50%LEEEMIFER S
50 mL HIFREEIRS, MBS 2R ERE 50
1.5, 2.0~ 2.5, 3.0~ 3.5, 4.0, 4.5 pg/mL HIArAER
B, T 430 nm AAMEROEEE (4D 15, #53[EET7
£ 4=0.139 6 C+0.009 6, r=0.999 8, £5HFKH]
Cur 7E 1.5~4.5 pg/mL &R RREF. K. . &
JREWSE (1.5, 3.00 4.5 pg/mL) HIARHEAERH M -
H (A ¥ %5 B2 RSD ~F384E 738 0.39%F1 0.54%
(n=3); & . Sl ERER ST EE
N 98.41%- 100.06%- 98.49%, RSD 437N 0.74%-
0.49%. 0.19% (n=3), HHFEIHTERK.
2.1.3  Cur {EJHAHF BB E 25 70 HUEORR
T ERRI S SRR FRLSE IR R AN S 2SR H v
fig % 2.0 mL TEOEH . Al i Nk &1 Cur, &
JE 2 min J5 BT 37 CIHILPERIREE 72 h. SRJEHL
HHEEAES T 12 000 r/min 250 10 min, B 35
25 uL, IIATC/K CEEFEE, SN GRETE 430
nm AIFF 4 A, ARAARMEZTHE Cur 7EAHF
IVEIREE . 255 Cur fERIBEI . BRI . SEXFI
LS PR e 5 R S R TR H U B RV R L 43 il A
(0.5740.04), (0.41£0.12). (0.52+0.03). (6.68+
0.06). (3.08+0.06) mg/mL (n=3). A I, Cur 7£
SRR S VA AR R RO, DR R SR R T
THERE A AR,
2.2 Cur-NC W& RIREMHE R

FREL Cur J5EIZ 30 mg, MIAZELE/K 10 mL,
PRIGH A 2 min J5, {8 EREETYIHL (25 000 r/min)
BIY) 2 min, PR S RIS AIE 04 50, 70,
90. 100. 110, 120 MPa F7{¥ 10 X, 132 Cur-NC.
W HURE i 500 pL, B il Hokifg . Cur AN
B E S (0. 50, 70, 90. 100. 110. 120 MPa)
T W PR AR A (4 544.00+523.87 ) .
(1 131.00£26.21). (721.374£26.10). (473.67+
76.33 ). (372.87+12.44) . (370.90%£16.56 ) -
(310.20%61.94) nm (n=3)., FEFEIFE B0,
Cur-NC IRLARZEHIR /)N, 2435 5% 71K T 100 MPa
DU, RARMARAA R BB 2R, ik
100 MPa {E ##14 Cur-NC [ &35 5 4120,

W & 0PI Cur-NC TR B = T #eiE ,
SYHIE 04 050 1. 2. 4. 6. 8. 12h JHKifE, W
SRR BN . WE 1R, B RCE R E
FIFEK:, Cur-NC HIRARIZHTHE K, PiH Cur-NC K]



Chinese Traditional and Herbal Drugs 3£ 48 % £ 9 #i 201745 A © 1775 -

RS
6.
52
£4
« 3
& ——Cur-NC
N
HQ_ 2 —&— Cur
1_
03 .
0 2 4 6 8 10 12

El 1 Cur-NC fl Cur ZEREIIRAEHRAZREN (n=3)
Fig. 1 Changes of particle size of Cur-NC and Cur in
different time (n = 3)

A

100pm

et zE, Ko %E, 413 12h Z )5 Cur-NC 1)
RZRFZE Curo
2.3 Cur-NCSPE &%

4y BIFREL Cur JEEHZG 10, 20, 30, 40 mg T 10
mL 08, I 5 mL 218K, #3475 2 min
Je, A REEBYIPL (25 000 r/min) BYYJ] 2 min,
InZEMK E 2 10 mL, 7E 100 MPa 4614 T ¥ 5 1@
10 K113 Cur-NC. HFTilf31 Cur-NC 5 0.5 ¢
FERR H MBS, 8 RIS BLLE 100 MPa 2%
PETFIEER 10 X, #1743 Cur-NCSPE. K75 1177
FEa A IR B g, S8R WE 2. WIRImAR)

100pum 100um

&2 Cur-NCSPE [#% Cur JDIANE (A10 mg. B 20 mg. C 30 mg. D 40 mg) T BB E
Fig.2 Photographs of Cur-NCSPE with different amounts of Cur (A 10 mg, B 20 mg, C 30 mg, D 40 mg)

Cur-NC GE A RAEMA T, SIS ML BRI, B
% Cur-NC JIANE I, Cur-NC &7 7E i ik
FIM, T RO BB, A A B KA
JE A% Cur-NCSPE. 41/ 2 Fror, 242594 10 mg Y,
TR R T R S5 R Cur-NC, R AEWS T U i
(ALEE, {3 F OGS AT ¥ K&, FIA Image
Pro Plus 6.0 HEATRLAZ/HT, KRR (11735+
23.45) pum; SN EN 20 mg B, Cur-NC *f
TR R 55 AR BB n, A R Ao i i B o8
L%, TAERZMERAETEE0E, HRER
(71.81£5.98) um; HZ5¥ M &L E] 30 mg B,
Cur-NC fef% 5402, Hokife h(22.43+8.13)
um; RS R AR, 40 mg Cur B, Cur-NC
X A ZRES A LT 30 mg Cur R4, &
AIHEMZL, HREHN (21.58+7.39) pm.

B IR R, B A= R, Bl
) Cur-NCSPE FALIZ# k)N, 25NN E N 30 mg
i, AHELT 29900 N 28 10 mg F1 20 mg B k4R
BB, RS K25 40 mg B, Cur-
NCSPE ¥z 3% H WE K. HfiE Cur-
NCSPE Ry £ & 40774 30 mg Cur. 10 mL 7K.
0.5 mL FERHmEs, MBAFKERLGEN 2.09
mg/mL. ¥ Cur-NC 1E N [EERTR FE & Pickering .

7, — AR T AR Cur 2R, B4
JEAIH] Cur-NC H & REN.
2.4 Cur-NCSPE fyiaEME%
¥ Cur-NCSPE A1 Cur-NC B £ 2 Fhifil 7 & T
4 C. ®OLHEHE, 29T 0. 3. 7. 15, 30, 45 d
MELH AR, . Cur-NCSPE 7E 45 d PY#BAE R FF AR XS
fasE, WHHBISZEMIG: 1 Cur-NC BRI
53 RIFA B Z IS, bt iR I e I E K
HAYEDREMHE, 1548 FEBE, 4541,
Cur-NC JLF 582 UliE€. Cur-NCSPE ffa € P4
Cur-NC JR&HA W2 R, Cur-NC WP £
R NBUE 5RIRGE M, — 5T REDS LR UE
WA EG BIEHAIR: F—Jr s T H
H & 1R,
25 RIMERER
KRN BNTE SRR, EIE 1%
SDS (1) pH 7.4 B R Eh S i ORI I - 43 Sl A
& 1.0 mL fJ Cur-NCSPE. Cur-NC. Cur % 3
1’\, BTBENSN, HRSREHE, BT 50 mL

BT (37.0+0.5) CHEEKBIEY (100
t/min), 0.16+ 0.5. 1. 2. 4. 6. 8. 12. 24. 48,

60, 72. 84, 96 h HERHHUFE 4.0 mL, FF ZEPAMINEE
& [ HTEERE O B, RN TR Cur
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2, HERBEKE ().

IR AR S SR A B 3 Ffw, BT 4 h 3 ANEE
it (VR FBGHL B MHT , 4 h J5 R TRCHE R 1) SRR U 22
S . Cur-NCSPE Bk, ek RAVBEUE L
F| 82.01%, 1 Cur-NC FIRE R N BBV RS R
FI| 48.08%, Cur 1K RV IRE L A 34.44%.
Cur-NCSPE % 245 3 FEAH X T Cur-NC A1 Cur %
KPR . HT CurNC Hfaethi 2z, Rt
2 A, AL Cur Rk 28, KL, 7Efk
AN Cur-NC R JB0H FE A BS BT Curs
2.6 Cur-NCSPE BFRHE RS

Cur-NCSPE HI 68 I 4 Fros, Betis
MELR] Cur-NC BLETEMME MR HHHE T2
GBI 5 Fros, 8N AL 2T SRR IR
A, Uil Cur-NC R R IF AR 2 AL

100 1
—+— Cur-NCSPE
80 | —e—Cur

=& Cur-NC

60
=
S 404
20+
0 .
0 24 48 72 96
th

3  Cur-NCSPE.Cur 1 Cur-NC HI{FSMNEREIZ (n=3)
Fig. 3 In vitro release profiles of Cur-NCSPE, Cur, and
Cur-NC (n=3)

B4 Cur-NCSPE FX5[E (X400)
Fig. 4 Optical micrograph of Cur-NCSPE (x 400)

3 it

ARSEEG UL Cur A2, KGR SE R
FaoE R, FH RS L 45 Cur-NCSPE. 1E1%
R, Cur —¥BEMAEMAMN, 57—80 gl

K A R SR B PE IR R i, TR SR e IR S5,
RO FLR G I, TERRaE AL 22

5 Cur-NCSPE A ERA
Fig. 5 Scanning electron micrograph of Cur-NCSPE
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