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Properties and dissolution of curcumin-PVP co-grinding powder
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Abstract: Objective To investigate the application characteristics of excipient copovidone in co-grinding process and the feasibility
of co-grinding products for improving the dissolution of curcumin, using curcumin as a model drug in vitro. Methods The prepared
products were obtained by curcumin and various proportions (0%, 1%, 3%) of copovidone in co-grinding process, which were
characterized by laser particle size analyzer, differential scanning calorimetry (DSC), scanning electron microscopy (SEM), and X-ray
powder diffraction (XRPD). The in vitro dissolution of milled products was evaluated in two media, and their accelerated stability was
investigated. Results In comparison with pure curcumin, the particle size of milled products decreased with the lower crystallinity by
XRPD analysis, but the hygroscopicity and DSC thermograms showed no significant difference. Moreover, compared with pure
curcumin, the products exhibited significant improvement of in vitro dissolution. Also, there was no significant difference in the
dissolution behavior of products placed under the accelerated conditions (40 ‘C, RH 75%) for three months, indicating their good
stability. Conclusion As a new excipient, copovidone could effectively enhance the dissolution of curcumin via co- grinding process.

This study provided a feasible strategy for improving the solubility and even oral bioavailability of poorly soluble drugs.

s HE: 2020-07-09

EEWH: HFEASFEERIIE (81803756); LA AN RKAA mlETHR] (SWYY-010); VLIFE HEEZHT 7RG H ERHTHH (BM2018024-
2019006); YLI544 E 2 RHA ) 2 T (ZDXK003)

TEFRN: 2 (1995—), 2, ML#tFiE, FEMFFZEPS. E-mail: 20181694@njucm.edu.cn

*BIEEE BF B, oian, FENFPLETI. E-mail: yipingh@163.com
kAR, B, BFRR, EEMNFELFEM A . E-mail: david23932@163.com



* 5950 - LE X ]

Chinese Traditional and Herbal Drugs %5 513 % 233§ 2020 12 A

Key words: curcumin; copovidone; co-grinding method; extracorporeal dissolution; stability; accelerated stability; hygroscopicity

LZHEFEN—FRIRGY), HEZ MW
RN @ R AT 5, RS2 . R
FRNEEFMEREELER. ZHOARKAEGRY
(T 28 121 367 B B THI B S ye v =505, P o8,
FE R T P IO Bref el B4
ZHPRAE ] . SR 0 (o R AERRVE A It 25 AN
TR, FERRMERERE R AR, St H
FUIRAS G W AR R ARSI, PR 1 HAE
= 2k g R EA,

FLRYER] (PVP VA64) J& N- a0 e i
(NVP) 522G (VA Mgt asty, A
A B T R Mg e (PVP) IR LR 40
fig (PVAC) WML, fREH T PVP REFHIKEE.
BhAEME R, L PVP AT SN TR IV R
e SEUF A SRR S SR K R v e . IR IR YRR )
Mg el S5 R A AR K. OB A P s £
T B B VR IR, LR C 71563k 1 T B A
T H BB AR R TS

LA BB & — Tl 4 R 5 0 SR Bl
] A 7 B AR SRS A R I HOR, BRI AU
{EATA N, TR LT Y B A S /NERAR
FEORBIERTNA, PR 2G4 5 FE I R I IR s 1 24
VIRl s HARERIE . AR, AUREAH
FESCHT Z R R ol A FE R R B, &5k ik
Ab R JF () 22 R B 8D, T R I R
AHARE R, fEIEFM T IE 3 A H E R
MAGEES, W ERIRE TARITREE R N ek
et b, ASZS T RER F LA B SOk A B AR AT 3
— .

AT T AR DKV P 28 A 3 B A4 i Ay T s il
Kl @SR E O RILHTEE, BRI YR
rife. WHEFERER, DRmERORNE
W IR R e M . ASHIF AT R ST T 25 1
VAR EEAN R AE DR FERR AL 1 RTAT IR 3RRE, B1E
fisigest G HIPAIPA 3
1w

XQM-KL-8 i AT EEREENL, KD ROk K+
REWAT; ZRS-8 GD HUEAew HiRIG A, Kid
M RRKRKREHLHRA T Agilent 1100 2 & ZiAH
Bigi, £ Agilent 247]; LS 13320/ULM 2 0%
WERE A A, 35 B DL w2 /R A F] s 200 F3 YR

R E AL, 1 [E Netzsch BH A IR A 7] ; ZEISS-
SUPRA 40 #4494 5%, #8[E %] A H]; Bruker-DS
X S RATHAY, EEAAE AR XP-6 A
By 2 — K% R, 5 R -E) 2 bR
HIRAH .

FEEEFRIZS (IS 1218042917, FiE¥>
98%, HA FEM LRI EDEN 82.02%. %
HAEEHRRENEN 14.40%). £ FEIEEE
AR (S 1218032202, JFE % >98%),
MRS EMRE AR AE: ZEFENRS, A5
A1917105, JFiE/%>98%, FiEkH T E4bRH:
AR AR FLERYER, #5 Ords 0304180005,
g EAEAWEEARGRAR; HEE. LA
o, EERMAT; AKAELIK, H Milli-Q
AR RSl %, EE Millpore A #];  HABIAFA
B i ati
2 FAEEHR
2.1 HEEE
211 WHESE BRI R BN IRERE L
i, BN 200 /min, WREN S C, KER.
BR. NEREFR BN 2 05 03, BEEE 100 min 51T
80 Hifii, BT TRa%NELIRAT
2.1.2 PIEREMRIGIE BEREARER (102
B IR W 73 AN BRI AT B Uk EE AL A 2
W, BB 100 min J5id 80 H I, 3
BRFEM S 3%ER4ERLLE] 10 0 0.3 R, 1T 80
H, BT T8 a7
2.1.3 LHEEYIMEHIE  ERTHEB R E T ORI
(10 @) RN 0% 1% 3%ILR4ERH, $NF]
RIRAT B UERE AL, 1288 IR S BT EE 100 min
Ja it 80 Hfi, Ml A F Ll Lt Y (o, &
NI SR A i (1) 2 9 €00 R 8 FRUOY BB i () BRIk 24 T
FRAN “0%ILRYERT . 1%Ll LR 4EfH 5 2 8 &%
JEA B SE R BE A TIRR N “ 1%L TRYERA 7. 3% LA
IR 5 22 30 60 5% R (1) L BE 3 TR O “ 3%
SERYERR ), BT TR NELIRAT
22 RNESKEST

SBCE R E R AR RGN YR
H YIRS L SER B ) T R RL AR, ik
BT ROCKRE AN, JFREARE, WE Hk
BRI, FERIE 1. KRS E S RE



¢ %% Chinese Traditional and Herbal Drugs 25 51 % #2523 2020 12 A * 5951 ¢
Fz1 RENHUEER (xts5s,n=3)
Table 1 Determination of size distribution (x £ s, n=3)

T Dio/pum Dso/um Doo/um “FRIRLAE/um
ORI 3.5942.16 38.80+ 14.64 142.97+13.47 57.2044.92
LR A 25.49+1.89 85.40+1.99 157.77+6.44 49.40+0.42
YIHLR A 2.04%+1.72 18.03+2.54 95.61+0.68 32.95+2.51
0%FL R 4L R 0.78£0.02 6.64+0.54 28.45+1.32 10.58£0.82
1%3L R 4L R 2.16+1.08 14.00+1.65 74.63+3.84 26.53£1.75
3%L R AL 2.05+£1.03 16.59+1.31 78.50%0.75 28.44+1.08

D ARHATRIKIAE, Diov Dsos Doo 20 HIAERIZ BRI AGEF 10%. 50%. 90%A4E BTt b f A 4%

D is The particle size of powder, Do, Dso and Dy, refer to the corresponding particle size of 10%, 50% and 90% in the cumulative distribution diagram

of particle size
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Fig. 1 Curves of hygroscopic rate of different curcumin

powder
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A-curcumin powder B-co-povidone = C-physical mixture D-0% co-povidone E-1% co-povidone F-3% co-povidone

2 TRERBHEH K SEM

Fig. 2 SEM images of different curcumin powder
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Fig.3 DSC curves of different curcumin powder
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curcumin under accelerated conditions

R2 TRZEZBEMRF 2HEERSLMRIRIESAE pH 1.2, 6.8 ZHETRLEETH (Xx+s5,n=3)

Table 2 Dissolution changes of two main components in different curcumin powders at pH 1.2 and 6.8 after accelerated

conditions (x £ s, n=3)

pH 1.2 A& H /%

pH 6.8 A H 5% /%

% WE/H FEEAR S %R 1%3L5 3% BHOAR  0%IHLE 1%3EF  3%HEE
JE b T | ] o A i |
&G 0 40.13£5.60 64.73+6.90 68.22+1.90 77.7043.79 38.06+1.53 70.10£3.56 76.254+1.99 77.75+3.10
LHE 3 31.28+0.64 57.6113.03 65.78+1.15 78.35+1.73 31.81+7.31 61.23+0.72 74.57%£1.70 77.66+1.53
WHEAN 88514 7124 244 0.65 1 6.25 | 8.87 | 1.68 { 0.09 }
LWE 0 34.43+3.29 48.2246.88 51.94+5.92 54.83+3.52 30.294+2.99 51.93+3.29 56.03+1.88 58.00+2.77
3 24.31£0.80 49.6242.70 48.94+0.75 54.1943.60 22.58+6.92 51.77+1.43 5531+ 1.41 56.93+2.29
BHEZL 1012 1.40 1 3.00 § 0.64 | 7711 0.16 | 0.72 1.07 4

VOB RRE, t ORTE U BT

| the degree of dissolution decreased, 1 the degree of dissolution increased
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