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Preparation and in vitro evaluation of solid dispersion of Curcumae Longae
Rhizoma extract
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Abstract: Objective To prepare PVP/VA-Poloxamer-Jianghuang (Curcumae Longae Rhizoma) extract (CLRE) solid dispersion (SD)
(PAP-CSD), PVP/VA CLRE solid dispersion (PA-CSD), Poloxamer CLRE solid dispersion (P-CSD), increase the solubility of CLRE
in water and the dissolution rate of CLRE in vitro, and improve the stability and hygroscopicity of solid dispersions. Methods For
three SDs prepared by solvent method, in vitro evaluation of CLRE, PAP-CSD, PA-CSD and P-CSD were achieved by investigation
of in vitro dissolution, hygroscopicity, stability, and phase characterization. Results Three solid dispersion systems: PAP-CSD, PA-
CSD and P-CSD were prepared successfully, the CLRE was evenly dispersed in the SD. The results of in vitro evaluation showed that
when the ratio of CLRE to carrier was 1: 10, the dissolution of the SD was the best. And the dissolution of the mixed carrier was better
than that of Poloxamer-188, the hygroscopicity of the mixed carrier was lower than that of the single carrier of PVP/VA. Conclusion
PAP-CSD, PA-CSD and P-CSD could improve the solubility and dissolution rate of CLRE, the combination of the two carriers was
better than the single carrier.
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Fz1 3MSDHEERNER n=3)
Table 1 Content test results of three Kinds of SD (n = 3)

. ZmF KPEE WEHEE
Bt Fic t
% LWERY%  EWE%
PAP-CSD 1:2 9.49 2.25 0.75
1:4 4.94 1.07 0.38
1:6 1341 2.97 0.96
1:8 6.22 1.41 0.48
1:10  3.88 0.89 0.30
PA-CSD 1:2 1345 2.90 1.05
1:4 8.92 2223 0.74
1:6 5.60 1.20 0.45
1:8 4.50 0.97 0.34
1:10  3.64 0.75 0.28
P-CSD 1:2 1279 2.61 0.95
1:4 8.64 21.23 0.72
1:6 5.72 1.20 0.42
1:8 4.56 0.92 0.33
1:10  3.60 0.74 0.27
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TR
2.4 CLRE. PAP-CSD. PA-CSD. P-CSD ;51 E
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CSD. PA-CSD. P-CSD, #2514 8EI% KA+,
SR 5. 154 304 45, 60, 90. 120 min HUEE 5.0
mL, [FIA N FE S5 B AR A A 3, 0.22 pm
WALIEREIES, SRIGAE “2.2.17 WA 41 R T .
LK 2. I 2-AL B, C {7~ PAP-CSD. PA-CSD.
P-CSD #2AC L 5 (1 10) ¥ H B el (P<<0.05),

Hr, 30 min BRCRE . B 2-D EoRA A SD (1)
T U RAERL T CLRE HA H B, Horh PAP-CSD
A1 PA-CSD B H FEZREIAE] 100%, H PAP-CSD Al
PA-CSD ¥ thJE = T P-CSD i B .
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B “2.47 Tgh SRk th me Ak Lu gl . 45 S0 ik
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5) IR FE SR, B LAEJS T SD RAG I, 4B
K P A% B L HEAT RG] o
2.6 HHISIEMHEER

4IRS BT IEE (REZH) 2020
SERRVYES “ 259 51 IR IR 4E T R ) TR U ik
frg g, i tERC L) SD AT EIEME S 5, 4
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ZESt.
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WHEIBES B RNTHE 30~300 C, BEIR 300~
30 ‘C, HEEHN 10 C/min FATIHR, 4558 E 3
Frome HHEERT R, SLEELERA o iH SR Hs, P188 (1)
W& Ry 58.9 °C, CLRE W& N 175.64 C;
T L SR YRR TG B AV, RICE R A S
PAP-CSD H BRI REIE NS, B P188 HIRFAIFUE;
73 PAP-CSD (W)W )y 53.7 °C, {H 175.64 C
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TR A SBT3k .
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N
N Coy =
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G —=—PCSD (1:4) ™ £
-~ —e— PAP-CSD (1:10)
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i —¥— CLRE
0 L L] L] L L] L] 1 0 I L] L] L L] L] L)
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t/min t/min

A-PAP-CSD 117 5 FCELIE HEE] B-PA-CSD 11 5 FCELIA IRl C-P-CSD 1 5 FICLLIAHHEEIE]  D-PAP-CSD. PA-CSD. P-CSD.
CLRE % H L 30 min B, 54 H SD (11100 4l "P<0.05 *P<0.01
A-dissolution diagram of five ratios of PAP-CSD  B-dissolution diagram of five ratios of PA-CSD  C-dissolution diagram of five ratios of P-CSD
D-comparison diagram of dissolution of PAP-CSD, PA-CSD, P-CSD and CLRE; at 30 min, “P<0.01 "P <0.05 vs respective SD (1 : 10)
2 PAP-CSD. PA-CSD. P-CSD. CLRE M5 EE
Fig. 2 Dissolubility diagram of PAP-CSD, PA-CSD, P-CSD, CLRE

% 2 CLRE. PAP-CSD. PA-CSD. P-CSD 5|iB{#54% SE B
R (Xts,n=3)

Table 2 Investigation results of hygroscopicity of CLRE, P188
PAP-CSD, PA-CSD, P-CSD (Xt s,n=3)
P i FHBH% B i FHBE/% CLRE
CLRE 8.39£0.10% PA-CSD 9.21%£0.10"
PAP-CSD  747%0.10° | P-CSD  128%0.10° VRREY)

5 CLRE tb#%: "P<<0.05; 5 PAP-CSD bb&:: #P<<0.05

*P <0.05 vs CLRE; P < 0.05 vs PAP-CSD PAP_CS@
2.8 fRTREMER

Bl S H L ) CLRE. PAP-CSD. PA- 0 10 e 20 0
CSD CHHI Wit K, Jaiigs ™ ELiERR &, B3 DSC $Hf

AMFEEEHEEE). P-CSD T 40 C. MHXHEE N Fig. 3 DSC analysis
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T5%HIZAF FCE 3 M H, 1R “2.2.17 il &R
TR, SERILE 3. KL
HEAREHRR NEFEARERRTELHE TN,

ARRYIERR, X

-~ 29 BESH
m HU CLRE. PAP-CSD. PA-CSD. P-CSD /&
TN e T FRERIOTE SR SR S R

4000 3000 2000

7/°C
4 FTIR EiE
Fig. 4 FTIR spectra

1000

40 C (B EIIKIL U &
10 d, ZWIZESS 5. 10 REFEMLEZ AU

EHERTENIRNE) B
FHW, =IEX CLRE. PAP-CSD. PA-CSD. P-CSD

%3 CLRE. PAP-CSD. P-CSD M2 EMERER (X+s,n=3)
Table 3 Stability results of CLRE, PAP-CSD, P-CSD (X £ 5, n =3)

KT 60 C) EE FE

S8 (o

07, RN 4. 45R

\ PAP-CSD P-CSD CLRE
%ﬁ? g, ETRE BEWRE o KWRE REWRE o KWRE RERRE
EERIY%  FEER/% ZEE/Y%  FEER/% ZHEY% EER%
0  3.88+0.11 0.89£0.07 030£0.02 3.60£0.09 0.74%£0.08 0.27+0.05 44.82+0.15 10.98+0.13 2.9940.16
1 3.84+0.09 0.824£0.08 0.30£0.03 3.58+0.05 0.70£0.10 0.19+0.04 44.74+0.28 10.88+0.19 2.8940.09
2 3.81%0.16 0.80%£0.12 030£0.01 3.55+0.18 0.69£0.09 0.19+0.03 44.71+£0.25 10.84+0.21 2.91%0.08
3 3.78%+0.11 0.79£0.09 0.284+0.03 3.50%£025 0.64£0.07 0.160.03 44.68+0.16 10.70£0.25 2.75£0.10
# 4 CLRE. PAP-CSD. PA-CSD. P-CSD S8LW4ER (X+s,n=3)
Table 4 High temperature test results of CLRE, PAP-CSD, P-CSD (X% S,n=3)
B TR I 1) /d SN ZEE/Y% FHE IR % W AL 2 8/%

CLRE 0 By Rk i N 44.8240.15 10.8940.13 2.9940.16

5 LR B K 44.7310.18 10.8840.17 2.98+0.11

10 ZHOHR 44.6240.26 10.8340.12 2.9740.08

PAP-CSD 0 RE B R 3.8840.11 0.8940.07 0.30+0.02

5 RO R 3.8140.09 0.8740.05 0.29+0.03

10 RO R 3.78+0.07 0.8740.09 0.29+0.03

PA-CSD 0 W AR R 3.6410.08 0.75%0.06 0.2840.03

5 B AR 3.5340.09 0.73£0.07 0.2740.04

10 U IREN PN 3.4610.04 0.71£0.06 0.2610.02

P-CSD 0 B MK 3.60%0.09 0.74+0.08 0.27£0.05

5 B AR 3.51£0.07 0.72£0.09 0.2610.04

10 AR 3.48+0.08 0.7240.06 0.26+0.07

ANV F 5 TE B R 5
210 =iESLI

Il CLRE. PAP-CSD. PA-CSD. P-CSD #f 48
FE T ERRTT 280, 4R S mm B2,
TEVREEN T5%%6AF TE 10d, 23 3I7EES 5. 10 K
HUFELER AP I B (LB RS BN E) A&
th, @R WK 5. SR EKH, mIEX PAP-CSD Al PA-
CSD 4N 540, PAP-CSD Al PA-CSD 5 458, {H

FEE%} CLRE. PAP-CSD. PA-CSD. P-CSD & &
A 2520
2.1 pEscEg
I ). PAP-CSD. PA-CSD. P-CSD Ff
i BT TR D i o, AR 5 mm B
2, ECIEEREE N (4500£500) 1x 514 FALE 10
d, ZPHIFESE 5. 10 REUFEM SR I & & (DL
RN E) B, SRILEK 6. iR EKH, ok
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%5 CLRE. PAP-CSD. PA-CSD. P-CSD S84 R (X+s,n=3)
Table 5 High humidity test results of CLRE, PAP-CSD, PA-CSD, P-CSD (X £ s, n=23)

B LI 1) /d SR ZWEY% TR ZER% W AL L T/%

CLRE 0 LA K 44.8240.15 10.8940.13 2.9940.16
5 LA K 44.7340.17 10.8840.15 2.9840.10

10 LA K 44.7240.14 10.8840.12 2.9840.08

PAP-CSD 0 S IREN PN 3.8810.11 0.8940.07 0.3040.02
5 S IRENIEN 3.7840.13 0.8740.07 0.29+0.05

10 S IREN PN 3.8940.09 0.8940.09 0.3040.04

PA-CSD 0 OB R 3.6410.08 0.75%0.06 0.28+0.03
5 HHOHR 3.5610.11 0.7310.08 0.2740.04

10 OB R 3.4440.07 0.7140.04 0.26+0.03

P-CSD 0 OB R 3.6040.09 0.7410.08 0.27+0.05
5 OB R 3.5040.09 0.7240.07 0.2640.04

10 OB R 3.4540.05 0.7140.05 0.26+0.08

%6 CLRE. PAP-CSD. PA-CSD. P-CSD JBBSLISZER (X+5s,n=3)
Table 6 Light test results of CLRE, PAP-CSD, PA-CSD, P-CSD (Xt s, n=3)

Rl JHCE B [A]/d G LR/ % TR % RIS R = 5 1)

CLRE 0 LREM K 44.82+0.15 10.89£0.13 2.9940.16
5 LREM K 44.67+0.12 10.87£0.14 2.9840.10

10 LR AR 44.56+0.17 10.84£0.15 2.9740.09

PAP-CSD 0 KRB AK 3.88+0.11 0.8940.07 0.30%0.02
5 KRB AK 3.78%0.12 0.87%0.08 0.2940.04

10 KRB AK 3.75%0.10 0.86%0.09 0.2940.05

PA-CSD 0 KRB AK 3.6410.08 0.75%0.06 0.2840.03
5 KRB AK 3.5440.06 0.73%0.05 0.2740.06

10 KRB AK 3.56+0.08 0.73%0.07 0.2740.04

P-CSD 0 KRB AK 3.60%0.09 0.74%0.08 0.2740.05
5 U IRER PN 3.54%0.11 0.73£0.06 0.27£0.07

10 U IRER PN 3.5540.10 0.73£0.05 0.2740.09

BT 22 4R BUY) . PAP-CSD. PA-CSD. P-CSD #hiil
A BT I R
3 g

SD 1EAN—MHT RBAR, & RE A R MR
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ISR, 28 BRATA, ABFATERI#% SD MR
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