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Preparation, optimization, and dissolution characteristics of curcumin
nanoparticles lyophilized powder by antisolvent method

GE Yun-Long, ZHAO Xiu-Hua, ZU Yuan-Gang, ZHANG Yin, ZU Chang, LIU Yan-Jie
Key Laboratory of Forest Plant Ecology, Northeast Forestry University, Ministry of Education, Harbin 150040, China

Abstract: Objective Curcumin nanoparticles lyophilized powder (CNLP) were prepared by antisolvent method which was
optimized using single factor method. In this process, acetone was used as solvent, deionized water was used as antisolvent, tween-80
was used as surfactant and mannitol was used as lyoprotectant. Methods The main factors affecting the particle size of CNLP
included the concentration of curcumin, volume ratio of solvent and antisolvent, dosage of surfactant, precipitation time, stirring speed,
and dosage of lyoprotectant. The contrast experiments on dissolution in vitro was done between CNLP and raw curcumin powder.
Results The mean particle size of CNLP was (172.2 + 4.6) nm; The Zeta potential of CNLP redissolving in water was (—19.7 + 3.7)
mV. The SEM graphs indicated the raw curcumin was in irregular and massive shape and its particle size was about 20 um. The
CNLP exhibited regular block structure and its particle size was about 170 nm which was obviously reduced compared with raw
curcumin. The mean particle size of CNLP obtained from laser particle analyzer was in accord with the morphology of CNLP. The
saturated solubility of CNLP was 41.32 times of raw curcumin powder in deionized water, 1.74 times in simulated gastric fluid and
4.11 times in simulated intestinal fluid through saturated solubility test, respectively. The dissolution rate of CNLP was 14.51 times of
raw curcumin powder in water dissolution medium, 2.33 times in simulated gastric fluid and 44.79 times in simulated intestinal fluid
through dissolution determination, respectively. Conclusion The preparation process of CNLP using antisolvent method could

improve the drawback of poor water solubility and enhance the bioavailability of curcumin.
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FRRAKNL, 13BN KRR AR 220 nm A
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L 4 000 r/min 250 10 min Z5pR 295, B B3 . 768
TIPFERE U PR AR ST T, ¥ Cur WETHE IS
BINAE A PRO /KW, Bidr 5 min. 4455
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mg/mL. K HSGERIEEIN 105, PR 10
min. BEEEEZE N 1200 r/min) TN % 838100
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(49.5+4.3), (57.5£6.7). (52.442.1), (52.1+3.9),
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PSR 10 5. PRI R 10 min, HiiFEEER
41200 t/min) [T HL R 5% Cur FUEIRE 75500
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IR/NE) 49.93 nm;  FRARSE NN, Bl SR EOR (138
s SPRIRARIEARRFEAAR o 12 R ARG 4
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R,

2.2.6  GRTORYAIH BRI H 0 CNLP B RAE
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nm, [ 1-b &y CNLP & R # G FEM, Horkise
Jy (172.244.6) nm; CN JREEA CNLP & ¥EH
Zeta HAZWNE 2 PFrox, HAAh (-15.1+£2.9)
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Fig.1 Normal distribution curves of mean particle size of CN suspension (a) and redispersion fluid of CNLP (b) (n = 3)
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Fig.2 Zeta potential diagrams of CN suspension (a) and redispersion fluid CNLP (b) (n =3)

%1 Cur [F#. CNLP F¥IEE SR IOFAREE
Table 1 Saturated solubility of raw curcumin powder,

CNLP, and physical mixture
AN B AR R/ (ugrmL )

B 4 — — -

EETK OATHE  ATHE
Cur J58) 15.44+2.81 52.38+5.13 547+£1.97
CNLP 636.43+692 91.23+691 22.48+3.84

3 Cur [E# (a) 1 CNLP (b) B SEM [EiZ
Fig.3 SEM graphs of raw curcumin powder (a) and CNLP (b)

YR EY 16.35+1.53  50.02+4.70  8.03%+2.11

o KA AL IR “2.4.17 TSR VMR TE A RN 174 6% EN T A s,
SIGTES 3R, BUFIIE. Cur J5H. CNLP FUHRIR AW R A 1 43 )
Wk 1 PR, MRIEARMERZT AR R Y= 4 5.47. 22.48. 8.03 pg/mL, CNLP LRI
135 472 582.065 6 X—100 339.948 7 (R*=0.999 9),  JEBIKI 4.11 5. Pk, TTLLF HREMS A KLAR /N
3 Cur J5UF . CNLP FIEVR AW (Cury HEERE.  HIRZEIAEIN T H A P8O R IA, 1 i it
P80) FEAFI tH A B MRV . (2T RIS AN E L5 BER R Cur RIARR/NET,
KEEHA T, Cur A CNLP FUERAWIN N P8O MR A B S ME A /E ], ¥n T &
MOFESAARE 7393 0 15.44.636.4.16.35 png/mL, CNLP 25 i FE o 10 3R i v vk, A 200 8OE, i n
PORIAR SRR ) 41.32 % AN THEBEEA  NHERENRF G TR TRk 2R
i, Cur Jii#y. CNLP MPHRESYIMMAER &, ERHEZSHEER . 1S 201K CNLP Ritt
FESr 5k 52,38, 91.23. 50.02 pg/mL, CNLP ¥fl /. EeREAK, LB TK. ATEHB. ALW



* 2452

¢ % Chinese Traditional and Herbal Drugs 3f 47 % 28 14 3 201647 B

T PR PR R A P e i T Ok, TR IR TR R A
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(37.0+0.5) "C. FREX 26 mg Cur JFURY A1 Cur &K
26 mg () CNLP 435 i 200 mL 25 277K, FREX
5.2 mg Cur J5U43 1 Cur it 4 5.2 mg ¥ CNLP 43-Jjl)
A 200 mL A THE W, FREL 3 mg Cur J5Uf A1 Cur
JiUE A 3 mg Y] CNLP 23 A i 200 mL A T,
I HAE 104 20, 30, 45, 60. 90. 180. 240. 360.
480, 600 720 min S [H] & BT IS . BRK
5 mL, BERHGERE S0 BRI 5 mL %
A5, FFLL 10 000 r/min (3230 5 min, HLE
W20 pL BT HPLC K, Ao A1 4 444 B
“2.4.17 TGRS SEE B 3 K, BCTFIIE.
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Cin'=Cin=(V=V)C/V
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NPT, O WA U fl L g%

Vi W], M

YRS v (Cur Jiky . HEREEA P8O)
Afedem Cur 76 3 B b Vs e, HEBR T T4
%o BT UAARME EAL T Cur J5UR AT CNLP ££ 3 Ff
AP 28 . 14 4-a Ky Cur JUHFT CNLP 7F
Kb g, ARV S5 T 4G 30 min Y, Cur
JEH IS 2 4.3%, CNLP I IR 408 T
62.4%, ZEJFR 14.51 f5. Kl 4-b g Cur ORI
CNLP 76N T HE T ik, i s s o
f 90 min PN, Cur J5UR ¥ H %4 32.02%, CNLP
IV R DR B T 74.65%, FEJERN 2.33 %,
Kl 4-c Ay Cur JFURY AT CNLP 78 A LI i3 H
2, FEWHIRIESZIR TSR 90 min P, Cur JEURY R
A 1.22%, CNLP R CEIAT] T 54.65%,
SEERI 44.79 1% . AF 3 B AT, CNLP Y
W R A WA ST, XN IJHE T CNLP 1)
FrAzpk/N - LERNABUR, BT Cur IS,
Noyes-Whitney J7RE4EH, 5P FE L 5 25%)
FEVE A R R T AR S 1 EEPY e TR A % 25 40K b
PRpkN, BOR T 53 P Ak R R, bl
Cur g AHLL, 4 S SEA 2 RiAE/ MY CNLP
B v DS R AR RNV AR 2, 1) AT CNLP fig s 1 4
AR IR, B85 T Cur LEAR G AR RS
R ARSI SR AH SR S BT BRI T R -

3 e
A SJZI6 I FH B0 IR 25 5256 6 CNILP sl 46 1 253t

70 4 a b 60+ ~ B C
80 I s o
60 ’{\{"{\{/{ 104 50
< 50 CNLP =« 0] CNLP < 0]
M 40+ B 307 % 30
= 30 3 404 Cur J5U8 H ]
& ¥ 30 K
20 30 20-
] 201 0
10_ C /\~/\ ] 1
0 ur S5O 18 0 Cur 8}
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El 4 CNLP 1 Cur BE#EESFK (). ALE& (b) ALK (¢) PiEHLE

Fig. 4 Dissolution profiles of CNLP and raw curcumin powder in deionized water (a), simulated gastric fluid (b), and

simulated intestinal fluid (c)

ITAb o R SIS FNERT 21 T e . 2RI
WEPEFUR L WS R ORI SRk
K TR E 6 NMARITH R, Bk

H CNLP sl 85 4t an . 29 fe ik 5
8 mg/mL. KR ER 0.05%. #HIH K
FHRIEE A 12 50 YORINEL A 5 mins FEHEEZE 8 400

r/min, Cur 5 H B RELN 1 4. £ LR
2T T3 CNLP 35 -4k 420k 172.2 nm.
I AR A, fE L BTk T, CNLP A
ffR P2 RN 41.32 5 fEN T HE W A,

CNLP TR R 2 5O 1R 1.74 % e N T
A BT, CNLP WM & 5o i) 4.11 . 3
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B A, [RISERF R, LB F /K, CNLP
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