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Preparation of 1,3-dihydroxyisopropoxy-succinic acid-8-curcumol ester nanosuspensions
and its properties
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Abstract: Objective To prepare 1, 3-dihydroxyisopropoxy-succinic acid-8-curcumol ester nanosuspensions (Cur-p-NS) and study
their general characteristics, drug loading, and drug release characteristics in vitro. Methods Cur-p-NS was prepared by ultrasonic-
solvent precipitation. And the particle size, polydispersion index, and Zeta potential of the nanosuspension were studied. Results The
particle size, polydispersion index, Zeta potential ,the drug-loading content, and the cumulative release rate of the nanosuspension were
162.60 £ 2.12 nm, 0.182 + 0.002, —24.60 £ 8.97 mV, 0.942 mg/mg, and 77%, respectively. Conclusion Cur-p-NS has simple
preparation and good effect, which has characteristic of sustained release.
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Fig. 1 Structure of curcumol and 1, 3-dihydroxyisopropoxy-

succinic acid-8-curcumol ester
1 UESHH

Waters ACQUITY s R ARt i, Hara
WAEREFE (PDA) Fdll#s, Empower 3 TAEu, H
B KQ3200E A i et (e LLk A
AR T]); Mettler ToledoAL104 Hi - RF (4
IR AR B AR AFD; SHZ-A /K EIEIE D
ar CHONTERAGER AR A A D; TGL1I6M s kil
BHIEOHL CHF N E A A R A 7 D Tecan
M1000 2 DyRgdE S KEbR i CEifg it YR
HRATD; JEM-1400 E5 T WAE: (HART
R 2x#t); Zetasizer Nano ZS i Y (F[E Malvern
Instruments /A ] ); SCILOGEX MX-S iR & 2%
AL RHEZE R B R A H] s LGL-10B ¥ T4
Bl CAESRTPURR RS T AR A D

Cur-p X OFURE4r 41 98.2%) Cur-p (e
43%95.3%) ¥4 AHl; MD 34mm iEHT4S GE AR
XT3 7R 8 000~14 000, JbTRFERRHLAR A
Al, fib'5 201501200; FIEE (fi%al, Fisher); i
iR ORI 99.8%, Jbati BAnIARHEA PR 2
A, #it5 20160915); ZE1R/K (BN IGEE B
BRATD: BERRZEM (PBS, Jbnti s inikRHA
BT, b5 AAL208993); i (4ik5 20160930).
B AR (S 20160917) W A 05 AR
RIEA WA o m s s B R84 a0
af,  H A A s A4l

fg e Wistar HEPERRL 2 H, 7R 5T 180~200 g,
VT s 2R B SE AR Zh W oty EhAE T
W4T : SCXX-(%)2012-0004
2 FHESY
2.1 BE-BAFIRIEZES & Cur-p-NS

KRR Cur-p 5 mg, WHET 0.5 mL HIfEH,

Froe Wl fa, A&, ¥ Curp FEER
WS B8N 5 mL £ 57K, ElER
TER FEUL, TERUKAMALM, 5 S minJ5, T
TR N B R e A R LA AL, RIS
Cur-p-NS.

211 AR RAR R de Rk DT VAR
AHUAHFIZKAR, A8 AR R ¥ B a5 2%
NG N KA, A3 AIHE 15, 25, 40 CE&AM R
FYKIREF, A 10 min J5, T8 RUE N E R R
it 2 s bR LAV R, W43 Cur-p-NS. 4Rk
BUAE 25 C4&AF Ml RgekRi ki, 4R
W 1.

1 BEBEMHKEEFRZHEM ( x+s, n=3)

Table 1 Effect of ultrasonic temperature on particle sizes of

nanosuspensions ( X£s,n=3 )

i A I/ C Fi4%/nm
15 17040.835
25 152+1.121
40 18240.973

2.1.2 EFEREERAR IR R IR Ty ARG
A HUAHFIKA, IR 25 CHRIBSIIER T, ¥
A U S S 2ty N A, AR e
43992 2004 300, 400 W, #8710 min J5, T3l
BN TR R R A AR R, A
Cur-p-NS, &5 R A LR 300 W I, il (1)
gRRRAR RN, WK 2.

®2 BEBEMAHKEBFRZOEIE ( x£s, n=3)
Table 2 Effect of ultrasonic intensities on particle sizes of

nanosuspensions ( X+s,n=3 )

R 7 /W Fi44/nm
200 1671+1.232
300 14540.878
400 1794+1.522

2.1.3 EAN TR RAS R 3B EIR T R
FHUHRKAR, 7EdLEE R 25 °C . SR 300 W
A AERTT, AU R S 3R 2218 1 AN KA
t, BCRIGE AN TE, 430000 5. 104 15 min,
FE S, T3 A P R SR 58 A R 2 HLE R,
BI4% Cur-p-NS, Z5 5 &I A 10 min 518, il
KRR AR N, WK 3.
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£3 BEREXNHKEBFRIZOEM (x5, n=3)
Table 3 Effect of ultrasonic time on particle sizes of

nanosuspensions ( X£s,n=3)

jEH 75 I R /min i 4% /mm
5 18240.642
10 149+1.379
15 170£0.526
2.1.4  AHS/KAHLEHI A 52 A b 2w A At

IR ARG DL, 2 A 5 KA R EE B 235 D4y
1:100 1215, 1:20, 1:25. 1:30 i, fil#%
Cur-p-NS, G0 A B A S5 KA T EI 10 25 I,
il g AR R AR R /N, MR 4

R4 KRR LK EFIRAZAIENN( X5, n=3)
Table 4 Effect of oil phase/water phase on particle sizes of

nanosuspensions ( X+s,n=3 )

TS ACH A AR R Fif/nm
1:10 183.00+1.77
1:15 174.004+0.79
1:20 165.0+1.03
1:25 150.0+1.21
1:30 168.040.30

2.2 Cur-p-NS 89%1&

HRA DL B S5 IR A 2 A 45 RS i FR & Cur-p
30 mg HEAET 1 mL B, e e, il
25 CHEFE N 300 W AR R, ¥
Cur-p H VA S 2R 218N 25 mL L& 7IK
i, S 10 min JiT, 1 RUE PR R R SRR A
BREANER, AT, E&ET 4 CRAT.
23 BEHBEFREMIEME Cur-p-NS

W E G T BT EE, Cur-p-NS 2 FER
gERy, RIARAE 200 nm iAo FFAEAS IS TR) A0 5
W54 CTHIRAE, 45REM, HEE&EE, T
Bk, WK 1,

B 1 Cur-p-NS BUiESTHIER A

Fig. 1 Transmission electron microscope photo of Cur-p-NS

2.4 Cur-p-NS B E N E

TR Cur-p-NS HIRAR N 162.60+
2.12nm, WK 2. 208 FRECH 0.18240.002, Zeta
HLA7 h—24.60+8.97 mV, UL 3.
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12 |
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Fig. 2 Particle size distribution of Cur-p-NS
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& 3 Cur-p-NS BY Zeta B
Fig.3 Zeta potential of Cur-p-NS

2.5 Cur-p-NS B2 EMMHR

251 JRCEREM B Cur-p-NS, k24, R4
1 mL, Z35I7E 4. 25 CEHAF T BCEAN I H],
PR, 25 FR B, Cur-p-NS 7E 25,4 CIE 9 d,
BARARAK, BT ATV AGTE RS, 1
AR e M R, WK 5.

%5 Cur-p-NS HIMEREM ( x£s, n=3)
Table 5 Shelf stability of Cur-p-NS ( Xts,n=3)

TCE A /d 25 ‘CHiff/mm) 4 ‘CHift/nm

1 140.60+1.23 142.00+1.06

3 145.80+1.11 146.40+1.74

6 168.00+0.72 156.40+0.61

9 169.60+0.87 160.50+1.38
252 HHW. WABEEREENE B Cur-p-NS,

504 3 4, BEAL 1 mL, 2 NN IE S B B
I, OB AR 37 CHEEKA T, AIAE 0.
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1. 3. 5 hll5E Cur-p-NS [FJkifa484k . 45 REW,
Cur-p-NS 7 B« Wil « A A e v R A7,
W3 6,

%6 Cur-p-NS EFRENRARIFEENE ( x£s, n=3)
Table 6 Stability of Cur-p-NS in different medium ( X£s5,n=3)

Fife/mm
t/h R
R 76 B
0 167.10+£2.79 273.90+1.89 162.60+0.73
1 169.00+4.76 278.80+0.77 175.80+1.23
3 163.20+1.03 293.90+0.13 162.90+0.88
5 162.20+1.02 267.80+0.87 174.20+1.82

2.6 Cur-p-NS B97A I S2I8

¥ 1.5, 0.75. 0.375 mg/mL Cur-p-NS ¥ 52532
55 SO B ORI TC 1) 4% 21 40 J B V7 B S AR L
TREENSEIG AL, XHRALN FIRA IR B 5B
S SO AT TR A . BIVELL N 4%40 41 i BT
5 SRR 5% M AR IR A, B 4%21 410
LR VE W SRR AR L B 1 KR 5 .37 CKity
T, & 4hJ5, 5000 r/min 5.0 5 min, H_EV,
BEARAXAE 210 nm AEMIWOGIE (4D {8 . THAE AR,
ZEREKMH, 1.5, 0.75. 0.375 mg/mL Cur-p-NS %53
FE it 20 ) 55 1 2B A B0 TC 1Y) 4% 21 4 M i 554
BULLIRA B, #BE I, #2500 98.17% -
93.69%. 88.87% (n=3).

WK = (4ap—Aum—Awn) | (Awr—A pn)

2.7 Cur-p-NS BYRINE AU 1%
271 a4t ACQUITY UPLC BEH Cq o3
FE (100 mmX2.1 mm, 1.7 pm); WizEhHH: HIEE -
K (70 1300 R : 210 nm; ABURE: 0.2
mL/min; A£id: 30 C; #ffE: 10 pl.
272 brfERZdl s R Cur-p XIS
1037 mg, BT 50 mL &, MHEEE, S
e, AHBIEER, INPERZE, we, W
0.207 4 mg/mL W43 . 73 RS 5 0.054 0.5, 1,
2. 3. 4. 5mL BHE, BT 10 mL EHiF, nHE
FZEE, $527, B9 1.037. 10.370. 20.740. 41.480.
62.220. 82.960. 103.700 pg/mL ik RANVEE, 5
SRS I 10 uL FENETE, eI A E. P
W TR ARURS Jo Ak B JEAT Rk (R H, 43 [R1H 2 Y=
7 803 261.027 2 X+3322.385 1, r=0.999 6, 45 1%
i Cur-p £ 1.037~103.700 pg/mL i HIFL 5 i Gt
WL EME R R R AF .

2.7.3  REE AL A& 103.700. 41.480, 1.037
pg/mL Cur-p X B Ay, 1d WEEINE 5K, i
SRUETAR, THE S RSD {EH2 0 0.72%- 0.87%-
0.55%; FFRBEFE 1 IR, BELLHEFE 5d, 11515 RSD
504 0.92%. 1.09%. 1.62%, 4 HZE0] H i\ .
H ARG % B R AT
2,74 FEtiE 25 0.1 mg/mL Cur-p X
ARVATRCRT 0.1 mg/mL Cur-p-NS, 23515 0. 2. 4. 6.
8. 12, 24, 48 h EFEAHT, sk Cur-p WETHIAR, T
H45 RSD 1H23 514 0.99%. 1.10%, 45 F4 W%}
PR R Cur-p-NS 7 48 h WA EE R 4Fs
275 [IRCEIRES RS2 S Cur-p #E4h 3 mg, &
T 10 mL BRI, Lo, /A 24, 3.
3.6 mg MRS E 3 4, WREMRE R ZIE, BIAG I
W 53 IO B RO A 1.0 mg/mL 9. 43 ik
FEOHT, SRV, RFUe i R A bR dE i 2 1B 4T
T, RIS E, THENEERIeR, 4
FF DR A 94.8%, RSD {H A 1.6%.
2.7.6  WAEMME KW 1.2 mg/mL &K
Cur-p-NS 5 mL & TPH T, T, TMmEA
Wy, T IEFER AR RN Woo BUERT G A
m A, S mL FEEEAE, 10 000 r/min 250> 10 min,
HEREI E B W, VAT 3 4y, VSRR, 4R
Cur-p-NS 132558 0.942 mg/mg, HPEILE
2yt 1 mg/mg AHLUREAIC, 7T REJe Sei i f rh A 12k
weRE=w (Wy—Ww))
277 RAMBIRE S FEENTRETIMA 1 mL
Cur-p-NS, L%, k241, 25#EA 50 mL PBS
R KB, 37 C FERBRE 1 mL, JE4h 7
SEARRRRE A T o 0 SRS WU 45 B 0] i (P TR R,
e T H Y IR, 15 BAURCR, ILA
4, Cur-p-NS 7F PBS ' 144 h BFURCE AL
77%, W1 TR 1 RERECR, UE Cur-p-NS
HAT R ORI R o

RBREIRE %

0 40 80 120 160

4 Cur-p-NS BIRSMNE RIARME
Fig. 4 In vitro release of Cur-p-NS
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(1 —ANE S5, T2 TR B AR B it i — ) J>-0
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YRR AN E FH H & A S RIEE . @k
ik DUETE - @RI RSB . YT - sy
SRR, (AR ARG S RKRINE
T PR, AT RE S 0™ E /e P
ARSI ) 4 (1) K VR A R 3 B R SR AT AR )
Cur-p WIKMEBMEL LR RS, RAR—IER
TR P 790 PR 0 1 A R 73 e B DT v F K P o
7% 1 Cur-p-NS, ¥ Cur-p & T/ DEINHEE, JERGH
s B AR NS N AL T P 4 0F R IRk, 18
IR ARG K A, A1 2P 3R
124 162.60+2.12 nm, Zr#LFREN 0.18240.002,
Zeta FLAT AH—24.60+8.97 mV, FIEZE N 0.942
mg/mg Al EFRR UL [ ik 3 77%. BTk
TS PR, 1) 2 BRI 29 I BRI e o0 BT U AN R
S N I T 7 X

ARSI R I R) LR 5 DA R AR K
FHI LLIBEAT AT, SO0 JaAR € 71 Cur-p-NS it T
JRCE AR E R A AR e M AT, RIS RS e
PERGE, b I g BRI D e e A ke T
S 75 2R A R 7K LG A3

WIS R, BT Cur-p-NS 7EA4E# Eh K
ARG, MR AR PR E , WOk PR A b
VAV
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