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 E A#.#4£%%5(CUR)-& &8 (TRY) & £ & A (Co-amorphous CUR-TRY) , #AF & £ K AR N8 25 3 F 442, T
% 1 5k A 3R B 3% ) & Co-amorphous CUR-TRY ; #) ] £ & 4244 & # A7 i: Aoby K X S & AT 43 % 4F Co-amorphous CUR-TRY #4774
AEHT, S+ T B A Aok B AE £ F I 4R Co-amorphous CUR-TRY .CUR R#H25 \CUR-TRY M 32 A a9 R sNE h Gt E). I
18 & SD X &, K #L4- # Co-amorphous CUR-TRY #8(155.43 mg/kg) .CUR /&4t 25 28 (100 mg/kg) .CUR-TRY 4y 22 i&-4 41 (155.43
mg/kg), A6 R, EF LB 1R, T4 %50.167,0.33,05.0.75,1,1.5.2,4.6,8,10,12 .24 h A &-28 K A AR IE H- ik AR 5225 0.3
mL, KA A 3 Bk A8 & - B BRI R K R fe P CUR 693K L, 5F 2 DAS 3.0 S F AT H S F AR, AR 2 T TR
LT Ak KX G EATHE 45 R & 9 R, 3 %) & Co-amorphous CUR-TRY . 4% 4 F (120 min & ), 5 CUR & #25[CUR BARiE h &
4 (36.79 + 3.79) % F= CUR-TRY #2224 4 [CUR R A% h % 4 (33.12 £ 0.68) % ] ¥ 4%, Co-amorphous CUR-TRY ¥ CUR # & 4%
7 H FR[(90.37 +2.52) % 1 B F AR % (P<0.01) . E FMAEH 4T, 5 CUR RA 2 4= CUR-TRY 4 #2 4 4 Y 42, Co-amorphous
CUR-TRY ¥ CUR A A K & ey B, SF L Kut R ey B iafef2 E . 35 ERLER 27,5 CUR BA 25404 CUR-TRY 422
WA 4Lk £, Co-amorphous CUR-TRY 42 ¢y . AUCo-2s 5 . AUC- .. 32 3§ An (P<<0.01) , CUR #9 A8t £ M #) L E 5 51425 T 2.14,
1.8645(P<<0.01), % : ABF 504 &4 Co-amorphous CUR-TRY A&7 20 3% & CUR 97K Sh b B K RAK W & 4] R
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Preparation of Co-amorphous Curcumin-tryptophan and Its Pharmacokinetic Study in Rats
LU Jialu, DENG Lina (Dept. of Pharmacy, Zhangjiagang Hospital Affiliated to Nanjing University of TCM,
Jiangsu Zhangjiagang 215600, China)

ABSTRACT OBIJECTIVE: To prepare Co-amorphous curcumin (CUR) -tryptophan (TRY) (Co-amorphous CUR-TRY), and to
study its pharmacokinetic characteristics in rats. METHODS: Co-amorphous CUR-TRY was prepared by ball milling method.
differential scanning calorimetry (DSC) and powder X-ray diffraction (XRD) were used to characterize Co-amorphous CUR-TRY.
The in vitro dissolution rate (dissolution) of Co-amorphous CUR-TRY, CUR and CUR-TRY physical mixture were compared
under sink condition and non-sink condition. 18 SD rats were selected and randomly divided into Co-amorphous CUR-TRY group
(155.43 mg/kg), CUR raw material group (100 mg/kg), CUR-TRY physical mixture group (155.43 mg/kg), with 6 rats in each
group. They were given relevant medicine intragastrically once. Each blood samples 0.3 mL were collected from orbital venous
plexus 0.167, 0.33, 0.5, 0.75, 1, 1.5, 2, 4, 6, 8, 10, 12, 24 h after medication. UPLC-MS/MS was used to determine plasma
concentration of CUR in rats. The pharmacokinetic study was performed by using DAS 3.0 software. RESULTS: DSC and XRD
showed that Co-amorphous CUR-TRY was successfully prepared. Under sink condition (120 min) , compared with CUR raw
material [cumulative dissolution rate of CUR is (36.79 + 3.79) %] and CUR-TRY physical mixture [cumulative dissolution rate of
CUR is (33.12 £ 0.68)% ], cumulative dissolution rate of CUR in Co-amorphous CUR-TRY (90.37 + 2.52)% was improved
significantly (P<<0.01). Under non-sink condition, compared with CUR raw material and CUR-TRY physical mixture, CUR of
Co-amorphous CUR-TRY exhibited dissolution and maintained supersaturation for a long time. Pharmacokinetic study showed that
compared with CUR raw material group and CUR-TRY physical mixture group, cmwx, AUCo2in and AUC, .. were increased
significantly in Co-amorphous CUR-TRY group (P<<0.01); Relative bioavailability of CUR was improved by 2.14 and 1.86 fold
(P<<0.01). CONCLUSIONS: Prepared Co-amorphous CUR-TRY can effectively improve in vitro dissolution and in vivo
bioavailability in rats of CUR.

KEYWORDS Curcumin; Tryptophan; Co-amorphous; UPLC-MS/MS; Rats; Pharmacokinetics; Dissolution; Bioavailability
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CUR 7K AR A, 75 A% B2 AR 0.96 pg/mL, H HRAE
YR FH AR 227

LT R SR [ AR S U 1 — FeRe i e =, 7 g —Fh
B2 Ik R G, S 250 SRS T AR 2
YIS 254 /Ny TR AL — e e R R G
LT 5 RN AT DA DR VA 25 400 (0 5 A 2 [ L, 34y
2R R R T A SRS . PRIREE AR T E
R IR 2 e 2k 1:1.1:2.2: 1, Ho 1011
R, BAERC EE B R AL R v A, k34
FACERI SR A A B R, A B g s e
AR T R TR T A BRI ARk
PN VR AR e 25 AR AR T TR
RIS T VS A2 2 00 %) A AR 1 R B S 4 e
TR RT L™ A AR AN TR, 3SR 2540 ) 7 W i
TERBIFIARZ b R 1 2 W B v T I PR A
AR OIS N A B 2 I B 2 T (SR LA™

5B (TRY ) SR H LR E IR0, A B Fah Wik i i
R R, IR A R R AR A BY TR
MR Je I 21 28 /6 L5, 0 T J0 s i ol a5
I, AR E SR TRY IACAA K CUR 5 TRY #2 1: 1(#)
J Y B 22 B ) 45 4 B CUR-TRY 3t G % %! (Co-amor-
phous CUR-TRY ) , Ff->R FH 22 7 43 #f it 2400 i s AR oK
X B AT 512 % 5 1Y Co-amorphous CUR-TRY HEA 74
TE ARSI HPEA, AR CUR 9 TG 8 BOIRES , 1G5
CUR [ H 2281, iR B4 25 CUR AR EE B

1 #F
1.1 {88

2695 R ROBCH (L5  TQD i 3R {43 —H
AT S B Z 5t (52 [ Waters 23 H] ) ; CPA 225D Hy
T3 R (R 5t LA S N AR B3 A BRA W) ) s XP/XS
20 B K (Bt Mettler Toledo 23 ] ) ; CL21 R 73
B L (ZE [E Thermo Fisher 24 7)) ; D/max 2500 5 A X 5
£ AT 1L ( H 2R Rigaku 283 Al ) 5 200F3 22 71 £ 4l /3 Y
(7% Netzsch 28 7] ) ; pHS-25 MR (_ FIFEREINFT )
ZRS-8GD #fighs i g A (R R KRR R BHEA PR
] ) s MX-S1100 i fig 1R 5 (36 E 389 HE 5 A vl ) 5 Cen-
trivap 2.0 461 (35 [ Labconco A Al ) -

1.2 Zm5iiH

CUR J5U B2 (45 R0O8S8S43416, 4fi i : 98% ) .
TRY J5kF25 (it 5 : J23M6R3, 46 & : 99% ) , 4 h i ok
(VER, N¥5, 5 : YO5I6C2, 4l : 98% ) ¥4I [ | iR
R A BR S F] 5 CUR T HR i (H 6 24 B A o F 9
B, b5 : 110823-201405, 45 : 98.9% ) ; R 1115415 80 £k
M2 . LR O 2R AL AN B IR — A B S A Al s O
RSl K AR AlK
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1.3 ¥

SPF % SD K, & /KBt £4 (220 +20) g, W H
VLT KGR S B8, sh A=Vl ik ok
SCXK (#)2017-0001
2 AEEHER
2.1 Co-amorphous CUR-TRY BJ# & K RAE 57
2.1.1 Co-amorphous CUR-TRY Ky il &  Hti& & CUR
JEORLZGFI TRY (W 2 ok 1 D S P B 15
CUR-TRY ¥/ HRE 59 ; Filit 2 ¢ CUR-TRY ¥ HLIR 54
BT 250 mL RYBREERE D, 3B A B AR N 8 mm 1Y
FOHGER 154~ B K 6 mm BYIDEGER 25 4~ H A2 N 4 mm
[ 3 3 Bk 50 A4~ #E 17 Bk EE , Bl 4% Co-amorphous CUR-
TRY . K T B ik AR THE , BEUFEE 30 min J5 , K Bk HE
BT UK Y2 AD 10 min, BREE GO R] Sy 240 min, R )5 &
TR, & M. FFRIL2 g CUR J5RZY , [ ik
5 il £ BRES CUR,
2.1.2  Co-amorphous CUR-TRY {4 DR
M. 40 B ECCUR JEUREZY  TRY JURE 24 | BR S
CUR.CUR-TRY #1#{E & ¥ . Co-amorphous CUR-TRY
I (29 5~10 mg) B T4 b, FelA 4 2 (U<
ok 50 mL/min; F+ i 3 %6 K 10 °C/min; FH i Y [ 4
25~350 C)IFFTZRFRM RN, 2R PRI
BriEl LI 1.

a. CUR J5RI 2y

4 : b. TRY J§i}2Y
V c. BRI CUR
J | d. CUR-TRY ¥HER A1)
B e. Co-amorphous CUR-TRY

5'0 1('JO léO ZEJO 2l50 3;)0 3I50
EE, C
1 EFREHEASITE
Fig 1 Differential scanning calorimetry
Hy 8 1 A] 1, CUR JURH 2 B4 U 7E 181.9 “C A,
TRY J5URF24 425 U TE 290.3 “CAL 5 BRI CUR (9 R U
5 R 47 7E , 3% W38 o 35K B8 vk 0 1515 31 JC 2 Y CUR;
CUR-TRY # iR & ¥ vh /75 CUR 94 s i, HL7E
239.9~254.7 CAEAEM i , 2 W] CUR-TRY ¥ #LIR &
Yralfig & ARSI 4 s 7E Co-amorphous CUR-TRY H?,
B — A SR A AR RE (71,5 CAb) , HAE 122.4 °C
Ab B R S )i 4 , 22 BH Co-amorphous CUR-TRY &
A2 [R) I CUR HS BGR055 1 W A4, TRY A A ot U
TH2, L, w125 #0 K CUR M TRY LATGE BB AAFAE
QWK X FHEATE . 4 5IHCUR J R 2\ TRY Ji

R, Wig
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K245 (BREE CUR . CUR-TRY ¥ HLIE &%) . Co-amorphous
CUR- TRY ifi it & T2 A b AP AR X G5 4eqii
S P A ARG, A S5 Cu (40 kV, 40 mA) 2P
0,020 FHHEHE 2°/min JIHE R 30~40°(2 0) . Bk
X G EAi i EIIL I 2,

) 2
A A A M A
o A e { CURTRY MR

e. Co-amorphous CUR-TRY

é 1'0 1'5 2IO 2'5 3IO ?;5 4IO
20,°
2 MERXHLTHE
Fig2 X-ray powder diffraction pattern

H1 1 2 AT 41, CUR J5URL 2576 7.8° . 8.7°  14.4° [ 15.8°
17.2°.21.0°,23.2° . 23.6°.24.6° . 25.5° . 26.6° . 28.1°4b A5 %%
5 (R R S AT S 06, TRY UK} 2578 4.9°,9.8° . 14.8°
19.8°.24.8°,29.6° , 35.1 Kb A B3 AL b A AT 9 068, BR
J#& CUR [ CUR AT S I ATE SR £7-7E , CUR-TRY 43R
A WIHFEAE CUR FI TRY FEAE S A AT 50 |, 1M 7E Co-amor-
phous CUR-TRY 1, CUR HI TRY HHFAE T AT 5 i 42
T, UERH CUR I TRY PLJCE BB R AE7E
2.2 CURHMISENZE
221 AiE&MHF A% Kromasil Cis(250 mmx4.6
mm, 5 pm) ; ¥t 2 A : 25 -0.5% Wl iR 7K %5 W (60 : 40,
VIV) ;i3 : 1 mL/min; B35 < 35 °C 5 JEFE & 2 10 pL; #6101
K 425 nm,
2.2.2 WA OCUR X} B8 LA . K % FREL
CUR X & i 2.082 mg, B T 10 mL 45 (o Ffi v, B s
P, EREZE BRAT, IS0 Uk E o 208.2
pg/mL [ CUR X HR S T . QR S R % PRI
Co-amorphous CUR-TRY i& it , & F 50 mL i+, H %
M (L5400 W, Ji 5 . 20 kHz) V5 i , 8 5 220 ¥, 4%
57, RIS (HiAr CUR () BT iR R 52.22 pug/mL)
2.2.3  FJEMERE  BCCUR XTI SR U A TR A
10 pL, 4% “2.2.1" TR (3% S5 R AR 4017 L il s 5]
gk B Co-amorphous CUR-TRY HJg HoAth 24 Jit + 4k , LA
CUR U4 B 3 M %5 >2 000, 2 BH3%Z 07 B2 10 % J& 1t B
I RO s T LR 3.
2.24 ZMEXRRFZLE  KEHILCUR KT RS W0E
SRR 0.2.4.8.16.32 64 1%, #4“2.2.1" T | (i 55
PBERESM T, IC S TRIA . LA CUR X BE & 55 v J3E M A Al
i (o) VTR B PNAR bR () BEA T2l o 4521, 11E
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758 h y=83 480x+82 499(R*=0.999 9) , CUR £ M35 il
4 3.25~208.20 pug/mL.
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Fig3 HPLC chromatogram

225 KEEEIRE  EC2.247T NG P SRRk
(3.25,52.05, 104.10 pg/mL) it CUR Xf BE b 1 W , %
“2.2.1" WU A5 S, SRR 6 Y, 0 R I TR . 45
A, CURAIR | A 5 Joit i kB 7y i 17 ALY RSD 43 331 oy
2.05% .1.22% 1.14% (n=6)
2.2.6 FaEtRe  EC2.2.27 0 R A SA R, TE
IR E 0.2.4.8.12.24 h )&, #“2.2. 17T {435
SRR T I SR TR . 25, CUR I TH B RSD
}71.68% (n="6),
227 EHEIERE 22275 T AT R4 6 4
Co-amorphous CUR-TRY it i 5, #2 “2.2.17 i K {4,
T S HERE 3 AT D SR I BRI B i . 4521, CUR
B3 445 5220 96.05% ,RSD A 1.57% (n=6) ,
2.2.8 ALK FRELU6 £y B A1 & 1 Y Co-amor-
phous CUR-TRY ifi f , 53 5l il A &5 5 () CUR XJ B i , 4%
“2.2.27 TN A A S R, $ 2.2 N i
ERE ST . 255, Co-amorphous CUR-TRY H CUR
SRRy 95.66 % ,RSD 1 1.37% (n=6) .
2.3 imtE &M T Co-amorphous CUR-TRY R 5MNAE H
R

T G EEAN AR b ) SRR o RS R CUR i
#25(10 mg) \CUR-TRY ¥R A4 (15.54 mg ,CUR 5
TRY (¥ B2 el 1: 1, Hiif CUR 10 mg) | Co-
amorphous CUR-TRY (15.54 mg, H:H* CUR 10 mg) , %
2015 AF R L 24 ) (U0 ) B 53t X C 5 b B 7 2 26
T R A TN i A A 0.5 % F I AL g
80 AW IR £R 2% 1hil (pH 6.8) , ¥ A I A A 900 mL,

¥

TEHEE 2019FEF0FF1TE



TR 37 °C 7% R 100 r/min, A7 3453, 430 T 5,15,
30.,45.60.,90 120 min B HURE 5 mL (i BP0 2 4530 3 55
AR, 0.45 pm FLIE RS, #5242.2.17 5 R
S SRR ST T SR B AR B[RS CUR 1Y
JoT v B N SRR R BB 2 = CUR I 1R T i 4%
AHx100% , CUR ¥t Jit it = 4 {if BURE &0 CUR B JoT it
TR A BT AR R+ 2 |i URE A CUR B J5T 2k Vi 35 < BUAE:
], RIE 2 HIRAE 2515 F CUR BIRSNE H i<k . R
SPSS 24.0 BAF AT G2 43 B, 38 28 B IR R Ty 22 43 B
P 241l 22 5 ke B P PAG 2L ) (9 25 5 . P<<0.05
FREFAGIFE L WA T CUR RSN 1
HEYNSES

100 4

80 1
S
M: 604 —— CUR Jiikl2y
e —- CUR-TRY ¥R 54
{1:% 40 =& Co-amorphous CUR-TRY
"

201

0 L T Ll T
0 30 60 90 120
F ], min

4 IREFMHET CURMRIMAH fhk

Fig4 Dissolution curves of CUR under sink condition

Y &4 AT TE IR 451 R, 5 CUR Jkk 2 L 8%
CUR-TRY ¥/ BIIRA 4 CUR EEUA H R R A i, (H
TR EMZESR . 78 120 min B, 5 CUR J5UR 25 [CUR &

A R R (36.79 + 3.79) % 1Al CUR-TRY ¥ PR &
[CUR ZFH 1 1 40 (33.12 £ 0.68) % | L %8¢, Co-amor-
phous CUR-TRY H' CUR fi 2 FLiF H % [(90.37 +
2.52) % E 4= (P<0.01).

2.4 JEIRIESHET Co-amorphous CUR-TRY BYEKSMNA

Hikie

4 T Z%%% Co-amorphous CUR-TRY [ 1f F147 N,
i % FRILCUR J5U8E24 (100 mg) .CUR-TRY 1 HHE &4
(155.4 mg, CUR 5 TRY W it Z b 101, Horpr
CUR 100 mg) ,Co-amorphous CUR-TRY (155.4 mg, H:H
CUR 100 mg) , #% 2015 4F i€ v [ 24 i) (U3 ) B 5% X €
VES H T B A ORI A T A 9 R A T
T 0.5% R ILALEE 80 M BERR £h 2% vPilk (pH 6.8) , 75 Hi 4
AR A 200 mL, ¥R S 37 °C, #43# Jy 100 r/min, 4T
34y, 433 F0.083.0.167.0.25.0.33.0.5.0.75.1.1.5. 2.
4.6.8.,12 .24 h B HURE 2 mL (i BV A M AL 45 00 3 46 i 1 1
HAT) ,0.45 pm GLALIE R U8, HBERR B 1A% )5, 4%
“2.2.1"WUN G A FHERE 3T 0 SR TR AR F 38 4 )
[B) A5 CUR W93 1 2, R 5 22 AR e A 2548 CUR {4
Shi 2k . ARTRAE 25 CUR MRS il 48 0
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5,

150
=
g,) 100 -~ CUR kL2
&t @~ CUR-TRY YR A4
e —a— Co-amorphous CUR-TRY
@ 50

0 T L} T T L) 1
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1) h
BE5 JERESEMET CURMIMEKSINA H fh4k
Fig 5 Dissolution curves in vitro of CUR under non-

sink condition

W L5 AT, TEAR T A 45 1 5, CUR R 25
CUR-TRY ¥R A Wi AR Sh s i e AL 55 CUR i
Kl 25 F1 CUR-TRY #) PR & ¥ Lt % , Co-amorphous
CUR-TRY H* CUR B A B st B2, O HL4ERF I [
A B AIAE L . 7E 4 h B}, Co-amorphous CUR-TRY H
CUR 1Y % 5 (134.81 pg/mL) & CUR J5 K} 2} (59.74
pwg/mL) ¥ 2.26 % ; 4 h i Co-amorphous CUR-TRY
CUR i th BEJF 1R 2812 1 B, fH1E 24 h B, Co-amor-
phous CUR-TRY H1 CUR (3% t BEA/5 = T CUR Jsikt 25
CUR-TRY #IHEAY)

2.5 Co-amorphous CUR-TRY HIZ =25

2.5.1 5425 HU18 H 6 SD KR, Fi#L4sr A CUR
JERFZ54H (100 mg/kg , ¥ NG AR 2550 S 4 S m A3, R
[]) ,CUR-TRY ¥ #iE & #4H (155.43 mg/kg) . Co-amor-
phous CUR-TRY 4 (155.43 mg/kg) , £F2H 6 H , HEH 4524
LR 252500 12 hAE AR ARk, SEa i fm) A koK. T
2424)50.167.0.33,0.5.0.75.1,1.5.2.4.6.8.10,12.24 h
25 BRI HE #8249 0.3 mL, B T 1.5 mL P4k
LR, 5 000 r/min B0 10 min, B E & T —20 €%
IR, B o

2.5.2  IMHEAES AL HUM AR S 100 pL, & T 1.5
mL B0, 43 BN 10 L I BEJZ 10 L VERIEW
FIATEAL_EIRE 3 min, SRS LR g 1 mL, PR g
5 min, 14 000 r/min &5.0> 10 min, W B |7 % 800 pL &
BB R, BLOVRAR BN 58 2T A 100 uL
WA, RHE 5 min, 14 000 r/min 250> 10 min, H_F
THWCHAE T

2.5.3 Ik RTIESAME OEIEEMF. EAi%H : Waters
ACQUITY UPLC BEH C;s(100 mm=2.1 mm, 1.7 um) ; i
S : 0.4% HF R K R (A) - (B) , B B el (0~ 1
min: 70%—30% A; 1~2 min: 30% A ; 2~3 min: 30% —
70%A;3~4 min: 70%A) ; #13k : 40 °C; 3 : 0.3 mL/min;
HEFERRE 5 pLo QIEAF. RAIEE FRE, CUR Jit
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fif He (m/z) : 369.0—176.9, VER m/z: 455.0—165.0; 4 £L
LR 433104 32,56 V5 Rl E 43 31 22,30 eV

2.5.4 IRWHIHE  (DCUR X B8 S . K %8 FREL
CUR X B AfGdE i, BT 10 mL I, B s s i i, 9
SEAS BV FEAT BE I BT LR B 183.7 pug/mL I
WL, T4 CT IR o AER BT A5 W0 5, A
FR 5T B Mk B ol 1.79.3.59.7.16, 14.35 ., 28.70 . 57.41 .
114.81.229.63.459.25.918.50., 1 837 ng/mL KX} B4 i &
SIS . QVER R  AF % FREL VER X B i o, B T
10 mL fjffH , B s f ik B2 101.2 pg/mL AR 28
W, T4 CTHIRAF . K2R AR I 28 808 Tt , FH
His BRI B v B4 101.2 ng/mL Y VER VAW .

25,5 TIEVEFE  KEH WS MK (23 1 I3+
CUR X i S 5 R BRHE 15 25 25 1 h )5 I L3RR o, 4%
“2.5.2" WU N UL Ab B He 2,537 N (i S ik Ak i
FEAHT il Rk E . 2458, CUR S VER AT, A
I H ) N TR B CUR R E % T3t e
RORAR 5 - ER BT L LI 6

2.5.6 LRPEEFRFZE U100 pLzs (I3, 5 A
CUR X BE i RBNFS W 10 uL, 3% “2.5.27 5 J7 iR A B, i
“2.5.3" T (A5 B ST SR A HERE A3 T IE SR IE RIFR . LA
CUR Jii & ¢ J& A A A5 (x) , CUR 5 VER (1) 06 17 B L
NYNAE bR () BEAT R LA . g5, Wl H 7 2 y=
0.000 1x—0.001 8(R*=0.991 8) , CUR H¥ K& I Ji &+ e i
LRNVETEE R 1.79~1 837 ng/mL.,

257 FEHELRLS  HU100 uL 25 (I, 43 B A%
H 5 (28.70, 114.81 ., 459.25 ng/mL) 3 4™ 5t & ¥k ¥ 1
CUR I AE S 6 00y, 4%<2.5.27 I N )5 WAL BR, #4242.5.37
U 3 K T S AR S A, S B R MR B [R] H N %
SR 3R, 5% H KRG % BE 5 53 BRI E 1R, 32
E 6 d, BEEH R . 455, CURML i 3 it i
W BEFE S H 9 RSD 435118 6.73% .5.25% ,4.35% (n=
6), HIE RSD /35"~ 13.24% .6.13% .5.87% (n=6)
2.6.8 WERGEEIAEG  HC100 pL 25 P IR, 20 S il 45 41
H L (28.70, 114.81 ., 459.25 ng/mL) 3 A4 5 fF ¥k 1Y
CUR 4 JE P kR b, $542.5.27 TR 5 P AbB], $42.5.37 10
T TR S A R S AT, 0 SR U TR B R o
SR . DANAS BT e v B LS o e VR 1 LU AT
MERARE . 255, CURAIR  Hh L5y JoT s Vi B2 ) A B2 i oy
85.51% .91.33% .87.56% ,RSD 435I 4 7.83% .12.46 % .
10.47% (n=6).

2.5.9 FEMERE:  BU100 pL 23 (I3, 43 9 251
H 5 (28.70, 114.81,459.25 ng/mL) 3 4 Ji & ¥ 1Y
CUR B JFpt b, BN E 6 1y, A0 B4 T LA R AR FE . =
T BCE 12 h, —20 CHRAFE 14 dJE A . —20 CRZE IR
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25 PN IE+CUR X B85 00 -
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Z 9 ,
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fi$ ], min
A. VER

B i), min
B. CUR

/KER

0.4 0.8 1.2 1.6 2.0 2.4 2.8 3.2 3.6 4.0
Hif 7], min
A. VER

KB B 425 1 h S SR i

<100

%

ARXS

(=}
(=}

100 CUR
=
£ 0
0 04 08 12 16 20 24 28 32 36 40
], min
B.CUR

6 BEWEEBIE-BERRILE
Fig6 UPLC-MS/MS chromatograms

SRR 3 IR SR JGHE“2.5.27 WU R Jr b B, 4%2.5.3" I
3 K TG SR A AR BT e SR TR . 25 AL S
B 12 h )5 CUR T AL RSD A 4.71% (n=6) , —20 C
A7 14 d J5 CUR W 1 B RSD 2y 3.88% (n=6) , —
20 CEZE B YRl 3 K J5 CUR W& 1H B RSD 4
3.52% (n="6).

2.5.10 FEEVERE  HC100 uL 25 M3, AR =ik
JE24 114.81 ng/mL (1) CUR X BR SL I, 4% 2.5.27 U R Jy
PALFE SEATH 45 6 0y, 325,37 T T (i K i kit
FEO3 BT, il sk I T AR . 45 2R, CUR W4 T ALY RSD Wy
4.37% (n="6) , AL )7 ik i B A VE R AT

2511 BLFAON B 100 pL 2 P g, 4 S 4%
o5 (28.70, 114.81,459.25 ng/mL) 3 ™ Jit HF vk FF 1Y
CUR f JE P kR S, $542.5.27 00 F Jy B AL BE, $42.5.37 10
TG TG SR HERE T . AR AT 6 FEA )
M, 30 S TR, 373153 CUR I T FH 5 Y s e T FR A L
B A BL100 pL i s AR 25 K, 4% F 3R 7 ik,
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15 CUR W [T B 5 AR UG TR 1Y) LUABL Ao BR300 24 2K
H AJA:x100% o 45 H, CUR 4 3 53000 K 92.38% ~
98.30% ,RSD 9 4.08% ~7.53% (n=6) .,

2.5.12  Z4Bh2Ea0 M L2517 R 45 s a] 5 3 kR
i, F7 2.5, 27 TR Jy AR B, 45 42.5.37 T T A ik K T
A ERE A AT , A4S B ] X1 f) CUR I 296
K DAS 3.0 B ab #AR A, 18R Py AR AT 25 30
2R RMISPSS 24.0 A AT G0, R D x =
s 2N, 2L IA] LR B IR 3R T 22 408, A IO IE 25 43
A7 SR FH e K2 58 5 45 AN IR IE S 20, R F Wilcox
kg . P<0.06 K/RERAG IR L. KEAEAN
CUR (92} -} i1 £ WL 7, CUR 78 4% 41 K BUIL 3% Al 24

ISR L

400
,_E1 300 —@— CUR J5iki2}
ED —i- CUR-TRY ¥JHER A1)
1322 200 == Co-amorphous CUR-TRY
R
< 100

0 L) L] L L] L] 1
5 10 15 20 25

A, h
7 KRMAHN CURKIZS-B 2%
Fig 7 Plasma concentration-time curves of CUR in
rats
&1 CUREZRAARMEANEGHFSE (xts,n=
6)
Tab 1 Pharmacokinetic parameters of CUR in plas-
ma of rats(x +s,n=6)

e CURJHZGM  CUR-TRYYRAHA  Co-amorphous CUR-TRY 4]
Conong/niL 1093741714 12101 13,08 2651346226

fush 1332041 139£061 0.59+033

fiosh 8.64+2.54 10.12£4.09 11364535
AUCpngh/ml 11255346969 1292155342 2407124231 53
AUC..,ngth/mL 13202849559 1495751875 3390.80%965.84”

¥ : 5 CUR B2 41 He A%, *P<<0.01; 5 CUR-TRY ¥ HEA ¥ 41
A, "P<<0.01

Note: vs. CUR raw material group, *P<<0.01;vs. CUR-TRY physi-
cal mixture group,"P<<0.01

H1 3 1 AT %01, CUR iUk 2541 5 CUR-TRY #1 FLIR &
WM %S B ICREN 2R . 5 CURERIZAM
CUR-TRY ¥/ FIR A W4 F 5, Co-amorphous CUR-TRY
2 Coun AUCo211 . AUC,- . S22 538 i1 (P<<0.01) , CUR B AH
o A R BE 0 R R T 2.14,1.86 % (P<<0.01) .

3 itig

W5 25038 L R 1 R R SRRV A R TG BLIRAS

A DA e XAV 2 ) (0 R L BT ) T A

FEHE 2019FEF0FFE1TE

WP IR G A 259 DL TCE RIS O3 BITE SRR
Hh A L2 - SR W R R, AT 25 )
v R o (25 )-SR S W Ay A E AR A A B2y

iR WPk AR EVEZE Y S REWIRIETEZE B

TEFEESE R, ST R A 25 R N1 el

RN 2 W 3 A vk A A5 3 B0 T E R B A

7, 5W)-RE Y ER D HUAAR L, TCR A ORTE

HATYBIARE VL, a2l it IR TE RS Rr s

TEAWE ST, i 3 Bk vk 2 i % T Co-amor-
phous CUR-TRY , I3k F 22 7R $3 4t A A FUB R X SfF

28 A7 5 % 1] #% 19 Co-amorphous CUR-TRY #4174 43

B , 45 FAE S A5 il % 1) Co-amorphous CUR-TRY £

BER . TE e R AR U R 2% 444 T 25 1T Co-amorphous

CUR-TRY {AHM7 1056, 52815 CUR J5URH25 FL 4K, Co-

amorphous CUR-TRY 43 B (= (134 th %6 HL% B R 4k 4+

KR AR . 5340 B AR A B T 32w

PEZG W% , TR AV R b, I b 25 W VR

TR, 5 22 (007 2 25 WD RE A B i 1 i, HL

YA R IR ), 25 S 2y Bl RS

2t W F W |, 7€ Co-amorphous CUR-TRY 41+, 5 CUR

JURHY He A8 CUR HOARR AR A S S8 24 s

25 b ik, A5 il 4% i) Co-amorphous CUR-TRY

15 CUR JEURHZY LA RERS AT O35 CUR RIS H

LA E R I A B T TR R A
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