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i
# E BR HEEARR T8 (PEG) 54669 787 $LHE (FL) 2 8, £ 55 & (Cur) B4R 8 JT 48 & 4 (SLN) B (4 47 “PEG-
Cur-FL"), ik RAEA AP KRR B 4Lk 4 4 PEG-Cur-FL, 3t £ @ #H £ /e B 255 B F WA T AF N FEL RIS
TARE R AR SN A M AT R AE . B R4 Cur-SLN-FL( & 2 PEG 1545 ) 2042 PEG-Cur-FL 48, #4855 X, #28/ A3 E Kk
2 5,8 BNAR R 2 M 454 5 mg/kg (VA Curit ), 531 T 4255 0.25.0.5.1.2.4.6.8,12.24 .48 .72 h At SRR B dn 5F 5 85 L A% |
Hli T B2, S R o e B 2B LR AR SR W Cur 09 T 2R E, AT MR A A G L, S5R PEG-Cur-FL %) .3 & e
2555 A H(86.2+1.8)%F(4.240.2)% , A% BEA IR T 5 B 4 (0.24+0.01) g/em’#2(0.30 £ 0.01) glem’, 430 /) F 442 A
(2.7440.64) pm, AR I A R AL AR (=B it AR F) 4 (45.07+2.79)%, 5 Cur R A2 b4k, Cur-SLN-FL #» PEG-Cur-FL /£
ek A S T 3 LA SBAE R, B PEG-Cur-FL EA TR T 698 £ -F 4 B 2h 4 12454 Weibull A, (kA5 4R B
7 ,PEG-Cur-FL 48/ 84525 )& 1 h 6 Al 4042 25 2 5 . B 34K T B 4 Cur-SLN-FL 48, M 4~48 h & B 18] 5,64 Al 40 42 25 My AR B 39 B 3%
% T Bl # Cur-SLN-FL 48 (P<<0.05) ; PEG-Cur-FL 41 0.25~12 h & B[] % 4 e 32 26 43R 5 34 2 54K T F) 4 Cur-SLN-FL 48, AT | 'F-48
L 2h My R FAKT Bl Cur-SLN-FL 28 (P<<0.05) . £5if &3 ) % PEG-Cur-FL; BB AL A B AF 49 TR M A fe B A 4R
BZAE MG TR & Cur £ AT AL 64 25 0 A BOR L, ) B AR ofn 3 25 4 R % Ae dE $e 33 B 09 2 40 5 A R

KR ERE RO BRIS R SR BN s BN 2h IR IR 2R oy

Preparation, characterization and tissue distribution of polyethylene glycol-modified Curcumin solid lipid
nanoparticle inhalable micropowder

LI Nan, WANG Zi, HAO Di, KONG Lingyu, LI Xu(Tianjin Institute of Medical and Pharmaceutical Sciences,
Tianjin 300020, China)

ABSTRACT OBJECTIVE To prepare polyethylene glycol (PEG)-modified flower lactose (FL) loaded Curcumin (Cur) solid
lipid nanoparticle (SLN) inhalable micropowder (referred to as “PEG-Cur-FL” ). METHODS PEG-Cur-FL was prepared by the
solvent emulsification diffusion low-temperature solidification method, and its encapsulation efficiency, drug loading capacity,
powder properties, aerodynamic particle size, in vitro deposition properties, and in vitro release characteristics were characterized.
The mice were divided into Cur-SLN-FL (unmodified with PEG) group and PEG-Cur-FL group, with 55 mice in each group. Both
groups of mice were given a single inhalation of 5 mg/kg (calculated as Cur) of the corresponding drug micropowder through an air
tube. At 0.25, 0.5, 1, 2, 4, 6, 8, 12, 24, 48 and 72 hours after administration, eyeballs were removed to collect blood and
tracheal, lung, liver and kidney tissues were separated. The mass concentration of Cur in mouse plasma and various tissue samples
was measured, and the tissue distribution and retention of the drug were analyzed. RESULTS The encapsulation efficiency and
drug loading capacity of PEG-Cur-FL were (86.2+1.8)% and (4.2+0.2)%, respectively; the bulk density and tap density were
(0.2440.01) g/em® and (0.30+0.01) g/cm’, respectively; the aerodynamic particle size was (2.74+0.64) wm; the in vitro
effective site deposition rate (secondary drug deposition rate) was (45.07 +2.79)%. Compared with Cur raw materials, Cur-SLN-
FL and PEG-Cur-FL had sustained release effects under both leakage and non-leakage conditions, and PEG-Cur-FL had a smoother
sustained release in artificial lung fluid, with release characteristics consistent with the Weibull model. The results of in vivo
distribution showed that the drug concentration in the lung tissue of PEG-Cur-FL group was significantly lower than that of Cur-
SLN-FL group during the same period after 1 hour of administration, while the drug concentration in the lung tissue at 4 to 48
hours was significantly higher than that of Cur-SLN-FL group

ABRSTE FR A AR IR H (No.81903565) ; Kt FHE during the same period (P<<0.05) ; the plasma drug
J1-135 B (No.21JCYBJIC01630, No.23JCYBJIC00410) 5 K HETHT T4 4= fi
FEZ2 b 2 P P R 25 S RHITIH (No.2023102)

* E—EE RIBT O, WL, By IR 25 R S8 . E-mail:
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4 BIEEE BIBFGT 0L B BFSE 50 25 B2 . B-mail: the drug concentrations in liver and kidney tissues were also

concentrations of the PEG-Cur-FL group at all time points
from 0.25 to 12 hours were significantly lower than those of
the Cur-SLN-FL group during the same period (P<<0.05), and

187391856@qq.com lower than those of the Cur-SLN-FL group during the same
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period (P<<0.05). CONCLUSIONS PEG-Cur-FL is prepared successfully; the inhalable micropowder has good inhalability and

release performance; after administration through the trachea, the effective concentration of Cur in lung tissue can be increased,

while reducing its plasma drug concentration and drug distribution concentration in non-target organs.

KEYWORDS curcumin; polyethylene glycol; solid lipid nanoparticles; inhalable micropowder; inhalation administration; in

vitro release; tissue distribution

& M BH 2 4 Jili 2% 9% (chronic obstructive pulmonary
disease, COPD) J&— it S5 Jou M il ¥ 5 , LA f (B5)
It 76 S 85 T SR 5 P I S RE R RN I 32 R Ry 32
IE™ 2 A T AR R K A R
RFTE™, 2% & (curcumin, Cur) & IESEFE COPD YA
7 B AR Y 2R R AT RE U S A il < IE A AE 1
SRPTAE AL BRE ) R 8 - T AT 4E
S ATEE A Z EALH" 7 SR, BT Cur MEA TIK
AW A BEARAIG , 145 HAE COPD S5k ik IR 16 o7 45t
BN EZ R

INFFEI LI AT GG 2, Be RN 290k 2R
ST, AT RS 235 4%, FLr R0t 2 HOR A
S, AR A 6 A 1 AR R FLBE (flower lactose,
FL) % 28, Cur [E {4 JIg 5 44 K K7 (solid lipid nanoparticles,
SLN) (4 A f# (f87 Bk “Cur-SLN-FL”) , LB 3% Cur ¥
fife k2% AR R AR RRE ) AN R A B, JT 0020 B9
HE T Ml A Cur-SLN-FL X} COPD #5750 /[N B i &8 48 4i
AYRCEEVE TS SR, ASPRAEIZH & L, 1% 324 SLN A%
FRAE , 2457 1T PN 1 e B BT[] ARAT 30024 e B A B (5
XFER) . B (polyethylene glycol,PEG) g #E K £
Tofiish 245 2 GEAE 1A N B AG PR IR [) , JLAE G AR 1 FR 1HTE
B 2SR AR ) S AR B, B 2 Tl AR e P2 B &
YRRV, DT 7 Lk 94 2K 4 A 0 28 8 R ) A B
M5 A% T PEG &4 Cur-SLN-FL ( f#j #x “PEG-Cur-
FL”), I X Hb A7 R AE R LU0 A 5%, B 746K Cur 45
MET A 25 W A ISR oy FH AR LS A 4R o
I
L1 FENHF

ABFFE T 4 ZAL S A5G HELOS-OASIS ROt kL
BEAX (£ SYMPATEC 22 Hl ), LC-30A 7 i 0 A (3%
(high performance liquid chromatography, HPLC) 1% .
LCMS-8040 %Y = 5 PO A FF 5 3% Ak H] £ 48 ( H A Shi-
madzu A 7 ) , Aerolizer W A & B (3RS A1) IV Novartis 2
), BI-PW-FM 24 /N3l 49 Ry il s 23 24520 B (ORI A
AR AR ), ZNCL-T BV GERE T FEds (-
MRS A BRA F] ) ,FDU-2110 B VR F4RHL(H A
EYELA 2\ #] ) , Sigma-3k30 % 25 38 v 75 85 .0 B (35
Sigma-Aldrich 23 &) ) , KZ- 1l -F 75 125 3 1 Tk 20 2L A0 X
(R TRHAEIRAE YR A BRA R %
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12 FEHRBSRAF

Cur JFRH24 (41L5 TZSW200317-1, 413 99.0% ) 1 |4
VU2 H A IR AT BN B 5 Cur X IR S R B R X R
(PR (HEE-45501 R 110823-201004 . 110756-200110, i
BE 35K F 98%) 0 A H A 24 R BIF Y B
PEGuo 3 BEHE 0 [ A0 ( L1 2GR A R A
Al FL (b5 20210312) AR SL G 2 F il 5 1A% D 1 188
(41t'5- Cat10050924) 1 [ Fii -+ Roche 23 F] ; 11 80 (415
20220316 ) Il [ K TR 8 BR AL 27350 A R A ] 5 Bl
NEFR H il (L5 Cat172388) ) [ 15 [H Gattefosse 23 ) ;
TS HA B 48 2 TG (525 127841 1)1 [ LRI Z AL TR
HAPRA T W LG R asgal, Hain 2k o sl
oSG H RS K R aligoK o
1.3 KIEEIY

110 H SPF & 6~8 JERA I E /N AR R 20~22 g,
W A A R AL SE B sh YR R A BR A | s A =1
ALIEE  SCXK (5)2019-0008, A /NI I TH
BB L S AR =, AR A R R
24 Bl 22 B 5T BT sh W) SE 56 40 B B S b (RS
21JCYBJC01630)

2 AEEHR
2.1 PEG-Cur-FL % &

K LAY 8- A6 72 1 48 PEG-Cur-FL.
e, RBUA IS VD I 188 At R 80 (AR 1:2) , 1E
75 °C 540 r/min i J1 51 T 43 8T 16 mL K H 7Bk
Ao FRECARE PR IR H IS B R IR R 4 £ 1 L PEGono
(Bt 10:20:3) , 7EAH [FIELEE FNE 3 T 430 T 4 mL G
KB VR ARG LT BRI 40 mg Cur 2k 2y, & T
2 mL Jo/K LB SE VRIS, SRR IR A VRN
HLAH . #RJG , 76 78 °C .1 000 r/min fH 74 S+ T WA
MM G218 13 AKAH B FL R, R 22dii $ 4 h, LIBR 2 &
M LI B T 0~4 °C¥ /K PRI L 2 h, BIFS
TR (0 PEG B M 1 Cur-SLN IR B W, T4 °C e, %
Jei R AR L i A9 7 R IR TR RN L
J55 FLIRA], i, RIfS PEG-Cur-FL,

2.2 PEG-Cur-FL BR1E
2.2.1  ALEER GG EIE

S FH M UE B0 B 2 PEG-Cur-FL )£ 35 5 2%
Zyir . Ff 10 mg PEG-Cur-FL & T 10 mLAF @A =i,
TR BERE L AT R R 20 B 4], A R L5 min
Jii » LA 3 000 r/min 5.0 5 min, B {5 K 48 0.45 wm {4 FL
UE M 8 S, LA HPLC 3L "I 52 Cur B 04 18 AT 1T 3R
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i Cur B . oK % B IBORA ] T 2 7Y PEG-Cur-FL,
P10 mLKEH G & THEIEE .08 L3, F4°CT U
16 000 r/min Z5.0> 10 min, B F 15 DA A6 B, 42 0.45
pm SFLIE R B8 ) , DAl — HPLC Y % Cur f0 [fi
BORARE S PR Cur & &, # F 20T a5
i AER (%) = (my—mus ) /m s X 100% , 225 &
(%)= (my—mis ) /mupn X100%, 2H, myl Cur iR
MR 2510, mus IS Cur BY i3, m s N PEG-Cur-FL
IR SCEE R 3K, 45 Won , PEG-Cur-FL pyf 35
RN R (86.2 +1.8)%H(4.2£0.2) %,
2.2.2  PEG-Cur-FL FMASA 1 T PE A

MRl SCHR 5 " %2 PEG-Cur-FL 1 85 A 27 1 I
K% E 1.0 g 19 PEG-Cur-FL (m.) , ZZ18 A T4 2 15
(25 mL) H A 2R B 24 6 1 1) BT o (me ), 2B
fA P PEG-Cur-FL By A AR T (V1) |, TH508 A A Fs 2%
[FAEE (g/em’) = (me—m)/ V] ks P B o AR
SEZA 500 UK, BB PR A 45 EARFRUER ZE 2, ie S
i PEG-Cur-FL 3 AR (AR FL (V) , 7158 A A0 4R 52 2
(R E (g/em’) = (mo—m)/Ve) o SLYRTEE 3R, 255
SR, PEG-Cur-FL #3555 FR S22 B2 43 51 o8 (0.24 £
0.01)g/em’F1(0.30 +0.01)g/cm’,
2.2.3 PEG-Cur-FL {53 S8 J1 2R A2 kil

R R IN R DR R 24 P s il R O AR 2 G o7
ORI . AWFFE 43 BIFRHL 1.0 g 19 FL Fil PEG-Cur-
FL, 33 200 H i , R 6 R BE AL L3201 % FL #1 PEG-
Cur-FL RLAR , I SCHR 7 k"8 23 R 8l Dy 2k
7. 459 8N, FL M PEG-Cur-FL 2314316 1 43 Bk 3
50% i} Ir X B P REAR YA /INT 5 m, 28 R8N 12k A2 53 1)
(2,48 £0.44) wm F1(2.74 +0.64) pum,,
2.2.4  PEG-Cur-FL FARSNIURUE B

HRAE 2020 45 R r =1 24 81 ) (PR ) “ W ATl 380 e per
T2 B J1 AR I 0, SR A R A Al
7E IF 115 PEG-Cur-FL AL I — 20 — 25
PUBLR, 255 WK, PEG-Cur-FL R REBL R IGEH ,— 2% Al
TR VTR R o Bk (16.64+3.81)% | (31.84+
2.84)% 1 (45.07 +2.79) %,
2.2.5 PEG-Cur-FL RSN

(1) BRBEICN DL - BT 25k Ui 2 il | B 3=
J2 B AT A AT 20~50 mL, T A 45128 25 i i
TCIEAHATOR, 22 WA J5 5 ek BV f s i R P o
PR, ASBIFFE LA Cur JFURHZY SR X R 43¢ BR 2020 4 RRCH
2 L) (POER ) I B e v 7 5 — 3k ()™, il
T A F0 A Y M 2% 28 R SEA Cur-SLN-FL 1 PEG-Cur-FL
o Cur RSN O . 35 R R IR R AE 37 °C L #%
A 100 r/min, 5 H A5k 5 i L BRI . RS
PR A 24 F Cur 5.0 mg B Cur J5URF2Y | Cur-SLN-FL I
PEG-Cur-FL, 735 T34 1 000 mL F1 200 mL A3 fifi
W s BRI AT 340 . 430l 0.25.,0.5.0.75. 1.2 .4,

TEZED; 202545 36 4 191

6.8.12.,18.24 .36 .48 h i iz A B B 1 mL ([m] A
MR SR AR B ) o SR KU IR A DA
12 000 r/min 50> 15 min, B 3E & , >R F HPLC 3"
FE Cur 15 5, THEA IS ] S R 1 Cur RRRE G R
FUREHCR I SRR 26 . BB (M, ) =c, X
50+ ¢, |, BRUVBHUR (%) =M, /M, X 100%, X+, M,
K Cur &1, 2 BURERT ], ¢ SR AR IZBURE T a] T A 254

TR 21 BRI S SR (I 1A) S, Cur J5URF2G B
HCPGHE , HAT A RBIG”, Cur R 2569 6 h R
TR K (97.13+1.82)% ;5 B, Cur-SLN-FL F1 PEG-
Cur-FL Y 2 FUBHCR 4351 0 (67.53 + 1.80) % H1(46.17 +
2.27)% , P& 7R TEBAD WA B, 5 JC PEG &1 (1) Cur-
SLN-FL #f{ [t , PEG-Cur-FL B A5 — & A 28 B R 1E s (H =
F 48 h i) BRUVBHICR I HET 100%., ARTwHE 25108 T iR
2 (E 1B) 2R, Cur JFUR 24 (1) B0 5 A1 R AR
T U BRAR, Cur JEURNZ 119 24 h BB R Hy (54.20 +
1.18) % ; I A B i A AR B s /D B 451 T, TEie Je:
522 PEG &4, 712 Cur 19 2 FR A SLN ok 15 5 1
55 U R A5 T R DL B ECRR P | B Cur-SLN-FL I
PEG-Cur-FL ) 48 h 2R B3 4301 R (94.93 + 1.17) %
F1(93.63+1.31)%.

120 120

LB %
BRUBEHCR %

-~ Cur JiUR 24
—o- Cur-SLN-FL

—- Cur[UEI2]
—- Cur-SLN-FL
-- PEG-Cur-FL

0 0
0 20 40 0 20 40
i [8]/h [ [A]/h
A TRMEZAT B AR A

B 1 CurE#%5 Cur-SLN-FL #1 PEG-Cur-FL HJ £71
Bk

(2) 7E i A 5z v ) R 2 A AL 4D 515 ¢ : FH Origin
AN Cur J5 8 2Y . Cur-SLN-FL 1 PEG-Cur-FL {4 {4 4
FECAE R AT F W 8 1% . — 9 8 J1 % | Higuchi,
Weibull 1 Ritger-Peppas #4545 5 o, 7RI 4%
5T, Cur J5i#+24 . Cur-SLN-FL #1 PEG-Cur-FL [ Bt
TRIBIFFA Weibull #5289, 480G BE fe =5 (R* 4351 8 0.981 2
0.996 5.0.998 1) ; 5 Cur-SLN-FL A [t., PEG-Cur-FL f#421
A REWS 5 , 22 B PEG B 1 T B B S K M4 e sl D 2%
IR R 2y R 3 5) . ARG AT, Cur ik
RGBT — 8 )15 (R=0.967 8) , ik
JEE A P BT B B 177 Cur-SLN-FL Al PEG-Cur-FL )
FBEIATIAF 4 Weibull B0 (R* 4351 4 0.998 4 F10.998 3) ,
AT S AR ZE 25, 3D T vk BEAS B X 25 R i
HIsZ A G, [RIE, i 3G 45 3 P10, Cur-SLN-FL Al
PEG-Cur-FL 7 Ji tli A il 2544 T 4R il &
&, R 2 Rl B 25T R RS E L 16 A B 4R B
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58,1 PEG Mgt — 82+ 174G B, nl UL PEG K1
B SRR FE R T 32 R T BT e RE 1 (IR TR e, s
FEFNAENAE 25 PF T 3 Fh il 70 ZE Bl 0 v 0 R 2 R 25
ST AR SR O YRR B v R AR A
M 1),
2.3 PEG-Cur-FL7ZE/MNREHRRABR S %
2.3.1 CurByis % &F

(1) {038 54 . (0,35 4 H InertSustain Cis (3.0 mm X
100 mm, 3.0 pm) ; Y slAH A H E-0.19% Y R il (AR L
75:25) s AR 4 35 °C; Fii i A 0.4 mL/min; #EFE K 10
wLo (2) B 45 ok P H S 25 125 U, DA 22 s o W ol A
RYVEAT IE 25 9 5 In VS H IR B2 2R 400 °C 5 i 7 45
L R 250 °C 5 2546 3 4 3.0 L/ming TSI A
15 L/min; & F-J5 R 4.0 kV ;T8 2001 9 5 %)
A3 59 K m/z 367.20—148.95 (Cur) | m/z 269.10—225.00
(K¥EER, R .
2.3.2 WM

(1) Cur XJ B8 5 It 2 0 B bR vV T < B Cur X BE L 24
10 mg, A B FE , BT 10 mL k@285, DL iy
I RE R ZI P F2 50, RIS e 0 1.019 2 mg/mL
B Cur Xt BRIV 4038, T 4 °C N EEGIRAE . I R, FH
PR 56 ) A7 BT S VA PR AR RV TR o (2) PRI I A < (X
KEZ X IR 10 mg WAL, & T 100 mL % (A%
sffirh, DL R T R R 20, RIAS AR IY &0 5 4
IR BRI AT 1 mL, & T 100 mL Az (6 25 5
o DL A TR R R 20 5, R4S T vk Ok 1.08
pg/mL A PIFRIEI, T4 CROGIRAE , 55 H o
2.3.3  HEWIRE S AL EE T VR

(D) A UMM 2R AR, L4 000 r/min 2505 10
min; BE T 180 WL, il A PIARYE i 20 pL 2 A UTHE
#I 1 mL, €5 min 5, LA 12 000 r/min 250> 10 min; B I
T 900 WL 568 255 — B g, LR T sk
TN EIAE 200 WL &%, I HE 3 minJ&, LA 12 000 r/min £5.0>
10 min, B RERENN E 30 ST AR . (2) 4 4URE i -
BUNRAE Bl B ALL0GE & TR I 2 f5
FHER K AT3, FELL 4 000 r/min 250 10 min, K 25 1% B4
HAIEW 180 L, 4% N AL TR AR A BE
2.3.4 JikerEsR

(D EBJRHEFELE A BIBUNRZS AR /28 A ZU R
B VB AR (BRI R ) 28 IR /2s AL
LAURE Sl +Cur T FE A (10.192 we/mL) L4525 0.5 h 19 1li.25%/
2525 0.5 h AL ZURE 42 °2.3.37 300 F )y i AL B, P
“2.3.17T T AR E e SR E (B TR IR, (i
P AT 3 Ao AR SO T T A R v < B i R R R
RPN 1~3) o S5, I 2 RN 45 4L 40 11 N P 4 Jo
AT RE

()EMXRGEE FR%EE . 2.3.2(1) " Cur X}
FESH I 25 T, FH FP B 0 o U V4K B 43 1) R 509.6
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203.84. 10192 50.96., 10.192. 5.096, 1.019 2. 0.509 6.
0.010 192 pg/mL 1Y ZRFWAREE I , 53 BIAE 25 W 2 L
WA il VE AL S AR 180 pL, inA L
B R FIRUER I 20 wL, 4% 42.3.37 W | Jr ik Ab B, 4%
“2.3.17T R SRR AT o AZG W I TR E (X)) A A AL
B Cur 5 P BR A 06 T8 B EUAE (V) R AR AR 14 T2 1 [n]
9, 5 B BRI A8 10.192 ng/mL, 253K 1,
x1 MBMARALMNEMEXRERLER

Hi WA S (pgmL) iFS34
1 Y=0.6329%+0.0673 0010 192~20384 09972
g =187 3%+0.0973 0010920~5.09 09986
il Y=1.135 4X+0.081 3 0.010192~5096 09988
gkl Y=4.680 7X+0.007 | 0.010192~5.09 0.9993
B4 Y=3.892 1400207 0010 192~5.09 09985

(3) K% P A B s - 43 4% 2.3.4(2) "I N
TRBCH] Cur 72 5 T FRAFIC  Hp L o TR 19 1l 2 R
BB AU AT EC R 6 4y, 4 2.3.37 T Uy
AL PRI, T IE B P HERE 6 YK, 43 51 LA X A o O 22
(RSD) S o i ik B 5 B0 i R 8 1 OB % 250G 2%
I AERGRE . HELEVERES do S5 EoR, MR AAE il
B AL SR S B UER R 83.899%~106.22%, H N L H
i) K5 %85 B Y RSD ¥/ T 10%, 454 2020 4F fig (i [5 25
ML) (DY) X6 A W it 2 B A BT R ™

(4) Fa g M 0 < 43 948 “2.3.4. (2) " T 7 32 i il
Cur fi% . Hp 5 R e 32 (0 I3 R S48 Il T B 4 400
fn L 4242.3.37 1 T O A BR)E 43l T E IR T E 24 h,
—20 °CHi# 24 h R VRRl(—20 °CER %) 3 K5 , 1%
“2.3.17IUN AR T . RT3 0. AR
TN AR SRR LIRS TR RCE S B IR R 82.70%~
101.39% (RSD=<9.88%) , fa % 1 KL 4F , #F & 2020 4F- flz
Crp 24 3 (DU ) %o A= R i i 1 AT B Rk

(5) BR324 < A 2 e UM o s O o W
(0.101 92.,10.192.50.96 wg/mL) i) Cur bR HEZ I , A
25 LR A 2145 180 L, #%2.3.37 3 ik b # )5 ,
PR “2.3.17 0T S HERE A3 AT, 10 SR UG TH AR (4, 5 75 B
25 IR FNZH 2045 180 WL (AN il Cur) , #%42.3.37 10 F )7
TRALIR AE T W PO K [R5 v B (AR B[R] 1)
) Cur bRifEA W, LR AR T, 4 T A 3R “2.3.37
T, 4% 42.3. 17 TR SRR 34T e SR TR AR (42) o DA
AR A FE AT SR IR . R BEEAT 30y, 45
TR AR L T VR Cur 7E 102K A B R
) R (83.25+3.65)% | (93.61+1.31)% , (88.73 +
7.20)% ,FESAEHLP 435 R (83.77 £5.52)% . (91.91 +
7.26)% . (87.91 +8.22)% , 7€ il 2 21 v 43 1) 4 (83.67 +
7.69)% .(89.52+2.70)% . (80.77 £ 6.25)% , 1 T 2H 21
% 9 K (82.69+2.77)% . (86.50+3.12)% . (84.62 +
3.06)% , 7E B L 41rh 43 51 A (81.67 £ 6.32)% . (87.93 +
2.56)% . (78.31 + 3.50) % , bR AE ML AN A il I VB
ZH 201 2 B TE] i 2 4 i A (90.77 +3.66)% | (93.11 +
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4.39)% .
7.01)%.
(6) JL AN : B 6 3 A YEAN R 19 25 11 1025, 43 51 m
N TR (50.96,0.101 92 wg/mL) Y Cur X BE &,
W 20 WL, #%°2.3.37 0 F Tk Ab 3 S , P 2.3.17 R
FAFHERE AT, 5 Cur W TR (A) 5 430 i AR5 2
e (50.96.,0.101 92 pg/mL) i Cur Xif HR 514 20 wL,
$5242.3.37 T F ik R AR S BT, A2 Cur W 177 AR
(B) ;s TR BE RN < FEJRALN (%) =A/BX 100%, 2554
R, IR =91.22% , 145 4 2020 4F i € H [ 25 i)
(PUFB ) XA Wy it ko3 T SR,
2.3.5  PEG-Cur-FL i A J5 #E/INRUAR N I L1 853 A

B/ K Cur-SLN-FL 2 F11 PEG-Cur-FL 4, &34
55 o Ay RERIK 12 hg, B4/ R4 LN sh T
Hoy Jili 0 265 24 2 i 22 S AR 45 T Cur-SLN-FL Fil PEG-
Cur-FL 5 mg/kg (LA Cur i, 55 2225 SCHR[3 ] A0l 38 o)
PEGERIFIRE ) . 9T 42505 0.25.0.5.1.2.4.6.8,
12,24 .48 72 h Bsf 475 /0N BUHR BRI (B34 B 18] 55 4340 5
SO TR N, SR G A SEIT A o 8 S s
M, FabkES T 2.3.3" W Jr R Ab B, P4 2.3.17 0
NEAFIERE ST AR R BT AR I 2 T AN [ B ] A5
I 2% FN 45 L UK i v Cur 19 5T V6 B . >R FH SPSS 25.0
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