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Abstract: Objective To prepare dauricine composite nanomicelles (Dau-CNMs) using polyethylene caprolactam-polyvinyl
acetate-polyethylene glycol graft copolymer (Soluplus®) and D-a-tocopherol polyethylene glycol succinate (TPGS) as carrier
materials and evaluate its pharmacokinetics in rats. Methods The Dau-CNMs were prepared by solvent evaporation-film dispersion
method. The amount ratio of Soluplus® and TPGS in the Dau-CNMs formulation was screened by single factor experiment. The
microscopic morphology, particle size distribution, Zeta potential of Dau-CNMs and dauricine single nanomicelles (Dau-SNMs)
were investigated, respectively. The cytotoxicity of Dau-CNMs was evaluated by MTT method. The Caco-2 cell monolayer model
was used to evaluate the transmembrane transport properties of dauricine, Dau-SNMs and Dau-CNMs. The in vivo pharmacokinetic
characteristics of dauricine suspension, Dau-SNMs and Dau-CNMs after intragastric administration in rats were compared. Results

The optimal formulation of Dau-CNM s as followed: The dosage ratio of Soluplus® and TPGS was 7:1. It could be observed under the

ks HHER: 2020-12-01

ESWHE: WitEBAREESTH (H2020207002); WALE @& R AHERE AR B H (ZD2018013): [Ab4 5 K HFHif 5k 4 & f{ H
(2017KYZ05)

&N & 2% (1987—), %, tt, YH, BT RO TR R M2 S K 2B

HBIEEE: TAA (1982—), 5B, WL, RIS, FENFHRMEDM LA KA. Tel: (0311)87652129  E-mail: jiads1@163.com



FED 20214FE4 7 $523% $ 88 Chinese Traditional and Herbal Drugs 2021 April Vol. 52 No. 8

° 2277 »

transmission electron microscope that Dau-CNMs and Dau-SNMs are distributed in a round spherical shape. Dau-CNMs had low

cytotoxicity and could effectively improve the dauricine transmembrane transport ability. Compared with dauricine suspension and

Dau-SNMs, Dau-CNMs significantly improved the peak concentration and bioavailability of dauricine. Conclusion This study

uses Soluplus® and TPGS as carrier materials to prepare dauricine composite nanomicelles, which could significantly increase the

bioavailability of dauricine.

Key words: dauricine; composite nanomicelles; solvent evaporation-film dispersion method; pharmacokinetics; bioavailability
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A T8 L 7 28 R - I A3 B ) £ Daw-
CNMs 5 Dau-SNMs, #% M — & Jii & Lb 41 Fx HX
Soluplus®#1/8% TPGS & 100 mL ZLJEHMH, A 10
mL SRR, FERREAL Ty ) b S A
B IRV A AR B B e 28 kA L,
FE—E7KIRIR B N84 T S e, 7EImEE )
TR — 2 B, R T8 1 h, OB AE
R, NS FK 50 mL KAL T, JEfRR AN
TR FE S P KARIRLRE — 8 R 3R T 0 3,
A 500 r/min, FFEIKALFE 30 min, BIJERGR
WEOVEW, FEMVEIZ 045 pm WFLIER e, Jf
IO Z B F/KEAEFA 50 mL, BI#$3] Dau-CNMs
(i TPGS) B8 Dau-SNMs (ASJil TPGS) .
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2.2 BEHENE

I Dau-CNMs 8§ Dau-SNMs 2.0 mL Jiil A\ 31 &
FHXF 43§ BTy 10 000 FEIIE RSO b, B,
BONFE AL, 7E 5000 r/min R 250> 20 min, Y&
EECE RIS E 10 mL 24, AR
FHER (W ws): 533 Dau-CNMs B Dau-SNMs 1.0
mL & 50 mL EifF, MAZHE 5 mL, KA S
min, JIAGREHER (W ). KMl ik 2 FhiEm
Rz AR, R AR

BAFE=1—W /W
2.3 Dau-CNMs {75 ik
2.3.1 AR SE (critical micelle concentration,
CMC) ME REMAERER WK E R A
CMC EA RETE R A, T BA AL CMC HI RS
W HE TV U PSS AR JHENAR A J RT3 A H T A TR
MR e BEMEDT], R, CMC N PP I R AR
SEVENHEE S

AR IR RO EHEN e . — T ARG
Yt CMC (a8, BAR#IEaS . BCHIRE N 6
umol/L EEMITAEHIA W, %A 0.1~10 mL FRta
BT, BARTWEE, FATH & 7 R %
B2 1 AL 77 e BT — R A1 o SR FE I — B R
HREVIER, AR ERES KRR, €%,
ST EEAE % KA WIRE P R EE DY 0.06 pmol/L, FEA™
BTN — MY, FFELAHE 48 h TR
187, 43 0| BRURE DU 5 25 1 i VROHEAT 2O E a4,
R 1 RHIEIE 373 nm 558 3 KFAEIE 384 nm 2%
H5RE (D 2 (Bs/Bsa), AW CMC 1H H %
HEREEL (B73/hss) 5 R AW B EXEUE (1gC)
PR ARE TR X SE, AFACE Soluplus® 5
TPGS J¥ it CMC 16 L3 1.

#z 1 TREIECEE Soluplus®5 TPGS B CMC UELER
Table 1 CMC measurement results of Soluplus® and TPGS

in different ratios

Soluplus® 55 TPGS H kb

CMC/(mg-mL™")

Hph TPGS 0.215
1:3 0.114
1:1 0.084
311 0.041
5:1 0.016
7:1 0.009
9:1 0.008

Bl Soluplus® 0.007

M SZEGSE BA 40, TPGS EA# I CMC 11,
79 0.215 mg/mL, JERUR KT 2 TPGS it &KL
K T Soluplus® A ALK CMC {E, A4 0.007
mg/mL; 7 4b, % Soluplus®5 TPGS [ EL i 1 :
3HEIE 911, HRIEEIKRKE CMC HiE
WA, TR B R U OB T B T R U R
e JIRRR E
232 YUOKECRHIFIMERF R IR EAH WL
oA, AR ER G IEYIEREE, IR 58
AR, R E AR R R A AT 1 ReS
R, FZHR “2.17 WUR 74 Soluplus® s
TPGS AN [FIHC Eb 0 i st 25 B oK A, FEPE i1l 571)
S, SR ILE 2.

HSLIR s nT 20, Bl TPGS il & AR
(Dau-SNMs) FLAREK, XAZHT TPGS #) CMC
EEE, TR R B R B EE ) TPGS A R
BRI, Rk, TPGS R 9K s SR A% 5 K20,
MAHR, Soluplus® A HMAKH CMC fH, TEHUKM)
JR R T DA T A KRR (Dau-SNMs), A1tk

%2 Soluplus®5 TPGS FRIBCHL I E SRR BIFIERFM (X£s,n=3)
Table 2 Effects of Soluplus® and TPGS in different ratios on properties of Dau-CNMs (X + s, n =3)

Soluplus® TPGS At kb 42K /Nnm PDI Zeta LA/ mV 2%
U TPGS 186.1£19.8 0.2354+0.017 1.13+0.23 85.1£0.9

1:3 151.4+104 0.211£0.021 2.34%0.31 84.5+1.8

1:1 123.2%11.5 0.194%0.011 1.92+0.39 87.8+25

301 103.4£6.6 0.161£0.017 3.44+0.27 904*14

501 96.7£6.3 0.165+0.019 2.62+0.28 91.9%1.7

7.1 72.5£5.1 0.104%0.015 2.66+0.37 93.8%1.1

9:1 77.1£43 0.113£0.017 3.73£0.32 94.7%£0.9

M Soluplus® 729+58 0.10610.021 2.67£0.43 94.9%0.6
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CNMs [Rif2F1 PDI 35 2/ &, 76 Soluplus®
5 TPGSHECHE A 7 & 1B il £ 1) 52 A oK IR R R AR 458
/N, LB R Soluplus® 5 TPGS D HL i3 0
MK Soluplus®5 TPGS HINE HL x5 & 44K K
] Zeta AL FZMEL /N

233 ZWpttREENE  RARAE A AR AR
BJE 439l ge e R AR R, U T 355 254
TR 25 1E 1E N 73 TR T ReAT M2 DTiE, A
FITZ30RUL, Sema 2RI S, ST 552
Dau-CNMs A1 Dau-SNMs 7F 5 18 345 i (1) 254 itk
T2, 3 ik +E pH 1.2 EhERVE T pH 6.8 B IR #6257
MRAE BN AT 5Dt R 5 52, BARER(E
R BAFEB L Soluplus®5 TPGS JE &I Dau-
CNMs LK Dau-SNMs % 5 mL, 735 F| pH 1.2
ERFRVA AN pH 6.8 IR £h 2% /PR R, (AR R
50 mL, JETE 37 CKBHEFLEIRY . 7£ pH 1.2
BIRIEWA PP R IRY 2 h JFEUE, SHIEE
Oy, BGEBJEIN 2 Wi 2 299 & &2 TfTE pH 6.8 B
PR SRS A o R O RE LRV 24 h S EURE, fERGH
95000 r/min F 5.0 20 min, HU E3EWK 1 mL A
Fl10mL B, LI ES, NG E &,
THR VMR, 2580 3.

% 3 T EECLL Soluplus®5 TPGS F2RLFL R A Z54pittmEe
MELER (Xts,n=3)

Table 3 Results of leakage rate of micelles formed by
Soluplus® and TPGS in different ratios (X + s, n=23)

Soluplus® L 25k %%
TPGS Fttt  pH 1.2 EhERVA  pH 6.8 TR ELZZ MY
TPGS 71.4%2.1 873+1.8
1:3 633+14 76.4+0.8
121 59.7+0.8 69.2+1.1
301 46.21+1.6 9.6+0.3
501 39.3%+0.7 5.7%0.5
7:1 259+1.0 44403
9:1 26.1+0.9 43+04
Soluplus® 253+0.5 39403

T SIS S5 AT, 1E pH 6.8 WL Eh g i
AN TA BE HE ) Dau-CNMs  f) 25 9 it I R Bf &
Soluplus®tj TPGS P bt )38 i P A%, EP Soluplus®
5 TPGS MIFECEE 10 3 B9hn%) 9 & 1 1, Dau-CNMs

W25t (76.4£0.8) %K (4.3£0.4) %,
1X I T 2 AE I R I A R LA T B

MAE pH 1.2 $hEREWH, BE% Soluplus®t TPGS
B B g K, ] DA kot s> 25 W e BR A B R T
W, 1X 0] BE 2 BT 29I AR M R EE AT Soluplus®
(1) 7K i 2 [ A EAE 3G N 7 2545 Soluplus®
ZARISEAN g, A2 i o) T4 B AR IR AR

AT A T 245 R G

234  RANEWYIUTITE RIS BT 0 S B AR
pH IR VA i A, T AE H I A A5 v I e PR A
A%, DA Dau-CNMs 7F pH EEAR I B RA 524
YA, HEER R 2 CE NI TE I 25 5 i H L
VE, ARITZ5WN, BRI, i I R S MR SR S5
%[ Dau-CNMs H I ZWTTIE ISR, SLIHERAE M R -
HY 700 mL pH 1.2 ZhEREBIMA RIS HAA S, Hike
W 50 r/min, KRN 37 °C, 4 HIHUAFE
BLbt Soluplus®5 TPGS il Dau-CNMs LA & Dau-
SNMs #% 5 mL JIAZIE A, REEedidt 2h 5,

B ERRE FIREE N 0.2 mol/L BEFRENVA R BRI in A\
B AR, JEETT pH EZ 6.8, FE4kEEiFE 3 h,
HAETE R 8] (alBg (154 120+ 150, 180. 240.

300 min) HUFE 5 mL CR]E#MIRFE FIAAR pH 1.2
RN pH 6.8 TEFRERZZ M), 42 0.45 pm il
FLUEME e, BUSEUEM | mL IAZ] 10 mL &5,
CIERFLIRE RS, W& &0, HEZAYITA
2, FARIE 1,

801 - TPGS

D

(=)
T
—

IR Y%
5
!

—— Soluplus®

0 : 1 1 1 J
0 50 100 150 200 250 300

t/min
1 SRIBEMERZ. AEE L Dau-CNMs LK Dau-
SNMs HUFUEZRELE (X £5,n=3)
Fig. 1 Comparison of the precipitation rate of dauricine
bulk drugs, Dau-CNMs, and Dau-SNMs with different ratios
(Xts,n=3)
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1. 91 PLECR A 5 Soluplus®FI4b 77, Zi¥dr
DliEER/N, HAE 300 min J5 FiE HIZ8YIR D0 &
TREZT, XAIAEH T Soluplus®i] CMC Ik,
MR A B pH (EIE N 6.8 J& » Soluplus®{/5 LK
TERAEAE, AIIEMRER T 250D, B 2 R s e FE A
AT HUTIE, B2 T 259 I 20 Soluplus®
WA A T SRR, W] LR — A 2T -

WG LRWTFR LR, A% )5 B m it iy
o TPGS [ EL 51 LA P-gp X 25901 SMHEVEF
I, AHFRHIE Soluplus®5 TPGS HILLHI N 7 1 1
VE N A T7 il £ Dau-CNMs [ 4k J5 41 -

2.4 Dau-CNMs BZSRKZF1 Zeta BBALNIE

1 Zetasizer Nano ZS BN EEHM &
Dau-CNMs 1 Dau-SNMs HIki2 501 £ R85
# (PDD Al Zeta Hifi7. £ Dau-CNMs {1713
kit (73.9+6.2) nm, PDI N 0.104+0.013, H:
Zeta AT A (2.01+0.23) mV, FHHEAFLEITH
i, XA TRREES S BRENERE, &
B2 s B s 5P 5 4h, Dau-SNMs (1L
N (76.3+4.8) nm, PDI A 0.116+0.012, Zeta
BN (2.3240.46) mV, Ui TPGS [ In AXHiZ
TR PRTRE A7 R 2 THT B A Y324 B S 5
2.5 TEM Y&

TEM M%< Dau-CNMs 1 Dau-SNMs A0
B BUbE FIR 2 FUBRIEH, nlH 281K
Fike, UL EIERE TR, K,
P IR N B BV N 0.5 mg/mL R B AS IR 1A VR
B, 4 10 min, HUH S EHABT, 75 TEM %
Dau-CNMs 1 Dau-SNMs [FOIERS, 455 K 2.

£ TEM KA %5 Dau-CNMs F1 Dau-SNMs

2 Dau-CNMs (A) F1 Dau-SNMs (B) 89 TEM BB &
Fig.2 TEM of Dau-CNMs (A) and Dau-SNMs (B)

BINERIE, KRR E 30~60 nm, P TPGS
IS ROR IR AR A B 52 s b4k, 78 TEM
TR AR/, XA RER BT ROR T K T 8
E(J[24]o
2.6 ZHRASMHITEMN

W MTT A 1 b g 5 Ol 5t Rk 24
Dau-SNMs 1 Dau-CNMs %} Caco-2 4 il ) 22 42 i &
WEVEH . B Caco-2 IMNAESH 20%M6 45 Mik
(FBS) Fl 1% 5 R 7RI E . B 96 LR
ANFLIMN Caco-2 4829 5X 1044, H1E 37 C,
5% CO, FWEE 24 h, [ 96 FLARZHAH 53 A
DMSO ¥ (FE AT i iF & B DMSO 5 «
Dau-SNMs 1 Dau-CNMs, {259l &Rk E N 1. 5.
10, 50. 100 pg/mL, TNV REIRE NE 3 M E
Bl B 37 CRIAE 24 h, WIUEFHRE, &
FUIIA 50 uL MTT ¥ 2R E N 0.5 mg/mL)
A1 80 pL By sedk, 37 CRIE 4h, HESH
MTT )55, FEm‘EEANFLHinA 150 uL DMSO
DL A IEDT0E, A PR AAE 490 nm ATl
ESFLIREE (4D fH, FARIE 4 ETHEA A7
ER, SR IE 3.

MPAFTE R =A s/ A

UREEE T, MDau-SNMs  BDau-CNMs
100 1 T i
T T
80
&
60
e
=
20
1 1 1 1
0 1 5 10 50 100
Cl(ngmL™)

3 RIEEEIRERZ5.Dau-SNMs 1 Dau-CNMs % Caco-2
MRS (X£s,n=3)

Fig. 3 Toxicity of dauricine bulk drugs, Dau-SNMs, and
Dau-CNMs to Caco-2 cells (X £s,n=3)

SIS RN, WlE R kL 2. Dau-SNMs
1 Dau-CNMs %f Caco-2 ZHE AR H iR =
WEEROCHE, MG PR S R 2 AAHOE, HE
RSB 2P R R VG N, 4l s e s T
80% , & BH W 0 & O B KL 25 . Dau-SNMs Al
Dau-CNMs 7 JH 5 2 3 FE Py 5T R 4 1 2R A
7w
2.7 YHREERIEHAR

Caco-2 20522 A d% iz se it b fe )2 1



FED 20214FE4 7 $523% $ 88 Chinese Traditional and Herbal Drugs 2021 April Vol. 52 No. 8

° 2281 -

A, TP P-gp MIZMIEER . Caco-2 4l
BE 3 R, AE LA EE N (3454+
31.8) Q/em?, KU RINME T E 1 Caco-2 H
JE 4R AR RS, BT PP Dau-CNMs M T 1) 35
JRAMI CAP—BL) FIFEECSMI 2Ty (BL—~AP)
(WS S o PR A A 5] 5T 2R PR 1 o 5 i
B2, Dau-SNMs 1 Dau-CNMs ({173 55 -4 25 7
(HBSS) YEJyHEiatif, 79 B 4H R 1.0 mL A
F| Caco-2 HZ40Mury AP fI] (B¢ BL ), J¥m BL
] CAP ) hA 2.5 mL %5 (4 HBSS 1E N0,
DL [ 5 FR IR 8] 1E] B S A BL 0 CAP 1) HY 0.3 mL
PG R AN AR 2% 1 HBSS) . i i 48 HPLC
EE A E, HBARXITERUBE R
(Papp) AVANHEEL (ERD. 4553 WA 4.
Papp=dQ/(ACod1)
ER = PappBL-AP)/ Papp(AP—BL)

dQ/de FEHEUCH F i i 55 Tl F R A i 2, Co A RV i
g B TR R U6 B IR, A & Caco-2 L) 41 0 1T AL,
Papp(BL-AP) 2 R IE F BN BL SiHEIZE] AP MK Papp 18,
Pappap 5Ly FEURIE BT AP 358532 B BL 331 Papp 18

30

S B L .,
- B Dau-SNMs
I
Z 20} B Dau-CNMs
o
‘S -~ st
1ot
= *
- T
0
AP—BL BL—AP

Sl SR 25 L. "P<<0.05 P<<0.01; 4 Dau-SNMs LL4L:
#Pp<0.01
"P<0.05 *"P<0.01 vs dauricine bulk drugs; *P < 0.01 vs Dau-SNMs
4 IRIEEHEERZ5. Dau-SNMs F1 Dau-CNMs 7£ Caco-2
MR REPHISIEN (X£s,n=3)
Fig. 4 Permeability of dauricine bulk drugs, Dau-SNMs,
and Dau-CNM:s in Caco-2 cell monolayer (X £s,n=3)

ER {HIE% FH TVEAG P-gp FIFIEIVER, iR %
YR ER fE KT 2, BEHZZ IR W RE A P-gp B
el ARSCEG A R, e R} 24 240 I
HMUENT G (BL—>AP) ] PappiL-apfE N (28.5+
0.9) X107 cmy/s, 1y T EIHEJEAMI (AP—~BL)
[ Pappar-sLy{E A (3.84£0.7) X10°cm/s, ER {E N
7.5, ZEE R 5 SCERRE — 2T, 1 B e 0 B RO
P-gp JEA), Wi 5 BRR i A0 L R S S S BRIk i
P e 5 R 25 2 AR EE . Dau-SNMs 41 )

PappaL-apy{H H B B PR SE, M (28.5£0.9) X
107° cm/s P& A(23.8+1.5) X 107° cm/s, T Papp(ap—BL)
) B B A A, AL (3.8+0.7) X 1070 cm/s
Whn# (5.7+£0.8) X10° cm/s, H ER fH K 4.2,
L5 i 0 OB ZG A LE BRI T 1.8 fi%, T
Dau-SNMs il T P-gp [AMEER, XAlRe2 il T
Dau-SNMs [FPRIARE/)N, w40 i iy & 1F A 28 i
AEWIRES), BT P-gp X ZGHIRNRE F1, AT
Hil 7 P-gp XM INHEAER ; Dau-CNMs 21 (1)
PappBL-ar)TH Pappar—sLyfE 735114 (12.7£1.1) X107°
c/s Al (11.4+1.4) X10°cm/s, H ERfH N 1.1,
4399 L i g 5 5K} 25 4R Dau-SNMs 41 F#AIK T
6.8 {5l 3.8 %, XA T InAN TPGS, Hef
W T P-gp WETE, FRAK T P-gp Xl b 55
ANV FHRSY, 5541 Dau-CNMs 383 48 it 4 54
BENAAR P, LRI W 58 RS 2 4% P-gp 1R,
B — A P-gp X bl 55 Bl (%) S MHEAE FH

2.8 KRHAEAZAFERR

2.8.1  EERIEE KRB0 AN Waters Xterra
MS Cis (150 mmX3.9 mm, 5 um), JialtH N LNE-
2 mmol/L FFERELVATR (65 :35), HAFBREN 0.2
mL/min, FEiEN 30 C, HFEEN 10 uL; &FIE
HNHEBIEE IR (ESD, EFIREE N 110 C, H
JEH 3500V, BFYRSAR (N2) K774 413.685 kPa
(60 psi), HlEFES AR I8 34.474 kPa (5 psi), $
N2 EF RN, T e E TR
AR EL, miz 625206 (HWEEE G, ),
m/z 623174 KB CB, AAR) .

282 IMAEAESATAE K% EDORKR MK 0.1
mL, IIABEIRE N 3.000 pg/mL R BT S H EE
WS pL NS, WiER G, IIABSER LB 1.0
mL, RS, FEWAY), 8o, BEER &S
W, FRIEH 100 pL JishHE %, %8 “2.8.17 T
NIRRT AY E R, TRV EIRE.
2.83 ARiEMIZ LOTEFRAE A EEDORR AT H
M2 0.1 mL, JHN R 51 57 55 A< B 1 i 55 ol Y
WS S L, IRHES G, Boil R A W 5 e vk
NS5, 104 25, 50, 100. 250. 500 ng/mL, JHA
WARIEI, e A, T&I “2.8.17 TR 71454k,
HBEREASIN, DL 2506 AR (4s) 5 P FRPIETHAR (40
Z AR YA R, DEZAEIRE (O AR,
RN EVERA T FEN 4/4i=0.067 9 C—0.004 6,
r=0.9997, &HRXRARLF.
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7 T 1) i 5k Y P BT VR P A0 N 5
50 500 ng/mL MLIEFES, BANREKREREHES
Hil#% 6 1y, BIMANNIRIER, WhiEE G, %kR“2.8.27
TR T84, RN, 25 07 VEAS 5 FE A HR Y
IR, ERER, K. . @ 3 BRI R
(KRG %5 B2 RSD 705N 7.9% 8.2%- 6.7%, #HL[A]
RS R 86.4%. 93.7%- 95.1%, PiHIATI%E
PG, SEE RIS 1
2.8.4 EOeEe B Wistar KR 18 H, HFE N
(220£20) g, MEMERF, ZAEEARK, WTEBTUK.

B RRBENL AN AL By C3 41, A KRRLWEES
95 T W E S VR BV (O EON N 0.25%4 R4
Y ZKH7), B A KL T Dau-SNMs, C 4H KRS

Dau-CNMs, 45255534 50 mg/kg, F£4E 0. 0.25,
0.5. 0.75. 1. 2. 3. 4. 6. 8. 10. 24 h EiTHRIE
JE AR NRAEIRE 0.5 mL, B0, W EZEmET
=20 CRNAGHRAF, WEdT=EARR, %1 “2.8.27
TR 7584, R 259 & &, WinNonlin X
PR B (£ 4), B2 - i)
el (B 5.

F4 KRHAFESHE (X£s,n=6)

Table 4 Pharmacokinetic parameters in rats (X £ s, n =3)

Uitz % L2 W % 5 RV RV Dau-SNMs Dau-CNMs
Tinax h 24409 3.6+1.1% 3.74+0.3%
Cinax ng-mL"! 134.7£26.9 265.4+34 8" 394.3+38.1%
AUCo- ng-h-mL™! 2358.3+618.6 4235.8+824.3% 6 487.1+961.7%
Tin h 10.6+3.1 12.6+3.3% 12.5+2.6

55 g 28 BB B R AL HL 8 #P<<0.05; 5 Dau-SNMs 4l E#: 4P<0.05

#P < 0.05 vs dauricine suspension group; P < 0.05 vs Dau-SNMs group

500 -

— —e— W B TR VR AR TR
T, 400F —=—Dau-SNMs

£ —+— Dau-CNMs

on

&

i

b

=]

t/h

B S5 mMZKE-BHEHEE (X+s,n=6)
Fig. 5 Curve of plasma drug concentration-time (Xt s,
n=3)

KB PN 22 R, 5 bl S iR 2
JHAHEL, Dau-SNMs ZH A1 Dau-CNMs 2H 1 124 ¥
M2k FHAR (AUCo—w) IR EHEE, 73 i 2 W i 5
BVR B 1.79 580 2.75 £%, 69 Dau-SNMs
F Dau-CNMs ¥4 7] DL 242 w1 b i 55 B9 11 11 R 2
VIR ;. H Dau-SNMs 21 Dau-CNMs 411111 24
VIR (Conax) 40 T2 i 0 55 B B 4L 1) 1.97 1%
F12.93 fi5, 2 PR sRAB IS $E B 1 i g 55 Bl 0
IR

514k, Dau-CNMs 11 AUCo-w5 Crax 7351 2
Dau-SNMs ZH /) 1.53 £5F1 1.49 £, i8] Dau-CNMs
P v W S R R ZE A R R O R, XA

F Dau-CNMs fJ4bJ5H1) TPGS, A 2EH 1 -
B A 1) P-gp PTG, PR T SXoF o s 235 Bk 114 41
HAER, 1 T 4MERIREE.
3 g

Caco-2 AMI7EIEAS E5 AW/ b Rz 41 g Af
oh, FEEAE SRR S bR A AR GG,
It Caco-2 HRLJZAH MAR AL BE N A2 AR SMEAL N 2K
TEMRS ) AT SERE Y . P-gp & Caco-2 4 B fiE Fh i =
BiEEH, HIEERIAA BRI AN G2 M5
HAEVRINRE, P-gp Z5H4MNIHERIL, IR
I HE S 2 )55 B R B OO Dt . SR T P-gp
I RIBR 5 T R A2, IS 2P R,
I3A, AREAIE IR, TPGS /& — M4 £
A, BT DR A ER, T A
P-gp MIAMHEZR/ER o AL+, 7E Dau-CNMs Hl
A TPGS, H H 2 LA P-gp b s 5 Bk (1) 4 HE
TER, (R399l

S 234 IR AR BE ) 2 DRSS EUR 2
WITE B i v ) R RN 25 i st B RS 1) 95 33 1k
VR FEAC, UL A e b RS B i
SHUTRE . AL Soluplus® 5 TPGS 1E N# ik
ML, i B B £ 2 S AR IR, — 7T,
b 75 H T Soluplus®REE A RN HI A pH E A4k
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SEAYUTRNT W, B JrE, A7) TPGS fig
4] P-gp XTLGMMISMHEER, 1815 T 241058
P, e JE L A A 253 2 S RAIESE Dau-CNMs fE
ARSI L . A TE 9 25 i i 45 ik
(A=A EE SR — R R R T 58 S [A] 2K
RPN —UOTF RS IR SR
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