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Recent advance in the mechanism study of polymeric inhibitors of
P-glycoprotein
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Abstract: P-glycoprotein(P-gp) is an ATP-dependent multidrug efflux pump that acts as a major obstacle for
oral drug delivery and cancer therapy. Recent reports have provided evidence that excipients often used in
pharmaceutical formulations, such as Pluronic and TPGS, also have inhibitory effects on P-glycoprotein. Because
inhibition of efflux transporters by polymeric inhibitors may dramatically increase the bioavailability of P-gp
substrates with negligible side effects, identification of the mechanism and their structure activity relationship
is therefore of significant importance for pharmaceutical development. Other than competitive inhibition for
traditional inhibitors, polymeric inhibitors may modify P-gp function through alterations on membrane fluidity,
inhibition of P-gp ATPase, depletion of intracellular ATP and down-regulating of P-gp expression. In the
present review, the inhibition mechanism of potential polymeric inhibitors and their structure activity relationship
will be discussed along with a brief introduction to the established methodologies.
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FIIRZE (cyclosporin A) &%, Fh-F-TLHH 2 (R PRI,
A KRBT AE S BH X BAE A o 10 F AL Tween
F1 Pluronic %8 R AR S WIHEAHUE A FIE] P-gp (1)
Refa, M TREWAE P-gp MHIFIZE T 2K
I, L REDEEX P-gp BUHMTIEVELAE AN SMT
FES . T HA R RVARAR, SE50/N 13
FUAHEE, 2 WA 300 7 24 2 4 A T i FAT SRR
FIfe#s. Hir, ¥ P-gp KA WHEIF] Pluronic IA
P PiJE 252 L2 (doxorubicin) Ak 5 A 15 i 7
SP1049C CL#EA IT WIS B, B2 R A%
ARG, SR T B RS ¢, Xt
TG WA 00 AT B A ORI i R b RO R
WP AL (biopharmaceutics classification
system, BCS) I~ IVEAYM AR HE . THkK,
XF P-gp SRA WA (RIS 40 A BRT 5075 108 5 1) 5
JCAE FHBUEI RN I, A SORE A5 E6] 3K 2L HL I gF
T, FEXT RS PSR R BOE R EATIR Y .
1 P-IEEBREHFERNLE

P-gp A5 b Fl ATP B, fix 7 1 Juliano 257
P EARARN AR BB T ABC ¥iagdi &
(ATP-binding cassette transporter) ¥ — b, H
MDRI1 gt 73 FiiE K24 170 kDa. P-gp H
1 280 NEAIERRAL B — 4553 A WS 1 X ) B, R
F XA 6 AN SR (transmembrane, TM) 45 f 38f1—
LT IR NI IR A5 (nucleotide-binding, NB)
it o T™M g IR It 52 454, 1
NB Zi {3 0] 5 ATP 454, WA th etk 2 Ik o) A2
X B FFL 1

HATAAAE 3 PR I LA RS P-Bl 4k 1 IR AR
FHBUEL, 2 0e & 2258 (classical pump model)+
WL EE R (flippase model) DL A i 7K W 24 8 A5 7Y
(hydrophobic vacuum cleaner model, HVC), H:+ HVC
TR 0 i 422 52 (1) — PP 5. /E HVC BB, 5%
JIE PR S 1 S 3 23 IO AL N i 5 ) 88 JTig XX
S rlE, R BRMRA . I8 240 i A KA IR
ft7 300~2 000 51, 4l i 5 (R KE e P-gp P31,
IFS TM S5 MRS & - St RN, 4008 ATP H-45
KRR T RE B, AR B AZ 1R 55 P-gp 1) NB &5 F4 S0 AH
TAEH, A P-gp (SR IAAR, T 56 5C I (1) 1
PEATIF, MR e 5 g e oh v M s kg 1R,
P-gp e BRAR IR 259 (1) 1 I - P R FH B A2 23 45
i, FEAEMIR AN A 4E MDR 0w, BRI T 2501

2 BEYHERIX P-gp BYHDHIHLEH

X P-gp A HIAE I S -& W0 HRER 2 808 AR
RS, BRIk A, AR OB
[poly(ethylene glycol), PEG] J5. -3 #I K5 fiT =4
(B-cyclodextrins derivative). ¥ £ &%) (dendrimers)
LK SRR A Y (thiomers) 261> Bl RIS 3=
FEPED LT RZy %R, W Tween. Cremophor
EL. PEG Fl Pluronic %57, BHA AT IR N, —1k
Ak 24 F 220 16 R DA RS2 58 508 & U R S )
WA H B Py A0 S50 b IR IR T B IR i 020,
H i Pluronic P85 I £ " 1000 44 % E BRHIMR
i [D-alpha-tocopheryl poly (ethylene glycol) 1000
succinate, TPGS 1000] FIFF 5T %, [RIBTHIA N &5
AV 16 P R S A A 7

ARG P-gp FHI I 1 2 P-gp )4,

To 4] (competitive inhibition) SKIHFYT P-gp )
WETE, IR PR 3 2l U AR P-gp 77
AEER: © SRR R ST, @ i P-gp
ATP BEHIETE; @ R4l A ATP FIK; @ il
P-gp 3= R A1,
2.1 YHAARRRBENMERIE A ORI P-gp A4
HAE R S PR, JL-F A AR 7R s
P 7740 fie % oo A0 R B i Bl P (MG 0 B BRAID),
AT b 41 08 0 2 ) 53R B kg i P-gp MBI b
ANTERAD ) — o T P-gp S ER BK D)
Ji, HARKAHLEEL (lipid/water partition coefficient,
Piip) B, DRI Sy D4 P 1R 2K AH 43 A 31 40 i
JEL R TR EE b T AR R B w5 i iz 4
P LA, %0 R B 5 A2 1) R D IR
20 W B GRB PR AR I, IR B 5 R AR AL Py, FEAIR,
HEN A M ) e A kD, 3 SRS R R P,
AL, BT ERE SUs A S P-gp B DIAH
%, BRI P-gp o) R LR g oA S5 Al RURk, R
FIPER R B — 20 5 P-gp {EMEACTEER (1) =4
WZARN, ARG YHEIE 2 Y P-gp KA H AN
HAEM, M E A& P-gp IR S
é%u%i@[lﬁ, 24] .

TEM 257 AR B FEFE 41 (human epidermoid
carcinoma drug-resistant cell line) KB8-5-11 #1, B
Wik MDR i Pk (1% BT Solutol HS-15. Tween 40 11
Cremophor EL & #(REME BEA AN M B ) s 1, i I
PR R AR SRR R (MV-octyl glucoside) %)
AR B T B A . Rege 2 UI7E L Tween
80. Cremophor EL I TPGS 1000 X P-gp i 5
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IR, 3 BRI RES D R 2 FHW] 123 (rho-
daminel23) 7& Caco-2 HZEHIAME. ANFEIFE,
Tween 80 F1 Cremophor EL i 1 4il ffa B (1) i 5 P,
Il TPGS 1000 FEAIS T 40 OB a1k o i % 5t
(fluorescence polarization) 4> #1, 5L [ &5 R 7
Labrasol 1 Pluronic 44} 3 FE5E . Koga %1%
KL Labrasol (25%, v/v) $& @it R XK B 25 45 K B [H]
Jr bt i[RI, W BEAIG T an MR iR sh v, T
Batrakova 257 2 % Pluronic P85 (0.01%, w/v) fig i
FIEEP I 123 ARG AT (bovine
brain microvessel endothelial cell, BBMEC) R,
FEIA k40 M B S P I S N 52 T P-gp A5 (1) 2 Ag,
MITRAR T 5 ATP 145G Re ). AU, HF
RIFETER PEG JE4HR AT 6 0% W 1K 40 i 5 it )
o 25 NG5 I 41 (human colon carcinoma cell line,
Caco-2) L2 i 251 RS 41l (MDRI transfected
Madin-Darby canine kidney, MDR1-MDCK) .2 X
DA 5 A KB/ o B ) 2 3 M e, 0.1%~20%
(v/v) PEG ZEHHEHIEAT RchE i B P 123 5 5853 %,
I B AT A0 AR 2 Sk 8 DX S P S s 1S 28, DL b s
BB Hm 78 0487 T P-gp AR Ly 4 R B 1 e
MR HRR.

SR IS B0 M ) e A A kg 400 AL AT SR A7 A5 Jed
BRE, i Zastre 251 2hiad 0 AR LR 4 - O
PR N TG PS5 i BOIE ZE Y (methoxypolyethylene glycol-
block-polycaprolactone diblock copolymers, MePEG-b-
PCL) "f¥] MePEG,;-b-PCLs W50 K I, 4 P-gp iif 1tk
RN, 40 MR A PE Y B AERE A ATP B S
PR 3G v o T 0 T M TR 1Y R R P-gp FIZ
SRR N, DAk, R B 1 1) R B ST AN A A
TR P AT Al 25 2 T M R R A R B
2.2 P-gp ATP BEIEMERIHIG T P-gp AHE—
Bl ATP B, DR toof HOs PR ) ) 2 H 42 52 - P-gp
(FIANED) B o — L8l B RIS PER, 1 Myrj 5200
Cremophor EL. Tween 80'*!. Pluronic P857" #2IflI
TPGS 1000° 45 #8275 kD> P-gp A AMHE 1 [F] e e
fIC ATP B (136 PE o AARAM S5 rpai bk oA Uik 1) 43 AT,
Batrakova 25P7[E52 T Pluronic P85 X} ATP BTG 1)
s, 50 AR LG, ToiR it BRI ATP M v PR id 2
28 P-gp IR YERIIKTE NI ATP B % 1k, 7E1K
W% Pluronic P85 (0.001%, w/v) FIFEAE N, #H¥ 4 W
WIEAC. HE—2DXE P-gp MEALB) 1A AT R IR, A%
RPZM Pluronic P85 I & PR AN R W% (maximal
reaction rates, Vimay), JF 1% WK K% 4 (apparent

Michaelis constant, K,,) J+, $#&75 Pluronic P85 ¥ {F
LEFAR T ATP 5 P-gp [ISEAT P2,

KPR AR ATP B0 B4R, T8 b
WS AR R s P e k.l AR R
& P-gp MY, b AS3E S RS P-gp M4 &1L
K, T SE AT B AL A AE AN M R 520 P-gp R Y
SR E), AT AT e k0 0f A AR 25 s 2
PAAEAR R AR L, B K 1 S A I S TR A BE
VEFISEm T EY S P-gp 454 . Regev 25121 2235,
FHA R0 MR Bh A, E4E Sk, S B, Tween
20. Triton-X100 A1 Nonidet P-40 5%} P-gp 1 £k (1)
[ B A0 M AT AL BE, R E 40 B IR B 1 4 )
[N AR P BT ATP W% YRR TR, 10580 ATP BiEG
PET B AR R 5 38 v SR 22 282 L A MR ACIE  FA) 9A T
MVIE, 2L RAR I MR T AN i sl Ik ATP
T P RO AR SR A

{H Collnot ZE R FT K IR LR AH DG HE A RE AR
B TPGS 1000 X P-gp HI#EIEH . s B gk
% (electron spin resonance spectroscopy, ESR) 141
45 BRI TPGS 1000 (¥994 S8 i A5 2 il
IRIZ 100 150, 4l s V4 A T, DAl HERS
T 0 M A S M SRR KA T« SER A IF SR P-gp
BT HUARS P-gp SOV REREAT T 00T . S5 R,
TPGS 1000 X% P-gp (40 HiI/E FH BEAS &l i 46 i)
Weim g AL, I I I AR TR YR ) A7 BEL ke
RAEAMBINE T o iy S ] RE L BIA A B TS,
P-gp E A EAEFI 45 P, 5 LTIk, ATP B
MG E S P-gp AMEDIRER —DEER R, Bk
A REVE T AR SR S W T SR A R ) M 2 RS
(S (DR SR Ay i w2 TR 47 B A%, A
nRES AR P-gp M ELEAT AR .

2.3 HRA ATP KFRIFEE BT P-gp ERERK
WOH IREE B 1, LA I ATP KT T P-gp
DREMYERr R WTICAREL, i AR 6]
FIREARAN N ATP 15 5, K2 W 32 P-gp JIRAIAE
M b R, UL P-gp AMIEDhRERZ 2 T
Batrakova Z5P71il 52 T i\ Pluronic P85 i BBMEC
A ATP ()5 &, S5 AT LE, Pluronic P85 fiE
3 B M b ATP (7K1, JERE N P01 123 ) 40
H Y SR A0 R N Pluronic P8S ¥ [A] I b 78 ATP, I
KILANML N ZPFT 123 (R B2 R R, XU AR 7
ff) ATP YT P-gp MIAMELIRE. KHIAN IR I 40 iy
PR, ni 25PN R 2 41 (multidrug resistant
human oral epidermoid carcinoma, KBv) Flifiy 2 4: fil
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JE4N L (mdr-1 transfected Lewis lung carcinoma cell,
LLC-MDR1), LAEAE P-gp &Y, W2 FILA,
45 30 T AU 25 LY X 780y R A P kL
FI AN ATP K B o P-gp gl i — A H 2
GNP

Pluronic R FI AT AL ATP 75 B FFA, W]
REAT HH T FL 58 1 40 ML A 1) — R A RE AR L .
YER KB B 2 55 08 48 A0 16l 12 A 1) ik BB 4
A RT BEAE LA I T 2 00 T 3 Jir 2R 0 I e R
¥ #HR (reduced coenzyme nicotinamide adenine
dinucleotide, NADH) i & B, FE AR Lk 4 b vy 1
R 3 B TG M o STl ) i A 40 £ I M A 1 A T 3
WILL Pluronic NARFK KRG W) 70 T REAE 41 N F 72
I B 2 B IR 2 Rk o IX W R bl L R A I B
(confocal microscopy) MEUESE, SLH KL Pluronic
P85 fig o i AN MU T AE AN N 9, S AR ek AR A
P IR AI M 38 A ELAE R BT Btk n] L, SR AR Al
WL A R AR R, JF T ATP Gk K 2 5 i
P-gp Dife)— AR, i HAaZIL R It A R T
KM A, PEG ZEAPEHER ik T [ FE ] Gt
BRI R FEAE TP
24 P-gp EEFTIETREEM 25 RN R RR
B O A )z RER Y AR MR,
— SSR THE PR AL v] Be I R R P-gp [ Ok BRI
JK¥ 44 . Sachs-Barrable %5071k 355 i 1 4l Rl
Peceol AEAEIE NP PEEE E B (amphotericin B) WK
[, B 40 e MDR1 mRNA (¥ & LL &
P-gp (KIE . ZJ5 X UUZPIH] 123 984 28, H55¢
T Peceol fil Gelucire 44/14 %§F Caco-2 4l ffii P-gp
FR IV I, 4 SR A B A i 1 1 A 25k 2D 25 4
FIANEE, g0 i D P 123 & mEo AR & T 3
5. HIL[EE, 28 Peceol f1 Gelucire 44/14 24 h b3
JG ¥ Caco-2 4l P-gp & & 0 Wb, o Hl T
68.4%M1 64.5%, IMHLE5FEFLYT (TEER) [l &
7N, AR IR 2 B HAb s 0, R AR ST s, X
IR A 3 AR GX F] g Peceol A Gelucire 44/14
WD P-gp JEMIANHEN S IR 2 — 100, ELARISBLIK) P-gp
P i A W ILABIRIE, SR 2 SRR P-gp
FEIE NI I 5 W AR S AE AR R HLE, A
BRI REAE 2R ST I R AR R A
25 HAHE  ARIE Yan 25%) P-gp AWM
FIRIPE, K1 RE T IR S YR A7 AL MBI
M. TLAE W, JEBFRImETERILLL PEG KRS
Yk P-gp MM AT e K B BUE 2 ML AR, T

Table 1 Identified inhibition mechanism of polymeric inhibitors
of P-glycoprotein

Class Excipient Inhibition mechanism
Nonionic Tween 80, Tween 40, Membrane fluidization!"” %!
surfactant Tween 20

Cremophor EL, Labrasol, ATPase inhibition!?* 341

Solutol HS-15, Myrij 52,
Brij 30, Brij 78

TPGS 1000 ATPase inhibition™* **
Peceol, Gelucire 44/14 Down-regulation of P-gp*”
Pluronic Membrane ﬂuidization[m,

ATPase inhibition*?,
ATP depletion™
Membrane fluidization'
ATP depletion®

Poly(ethylene PEG 300, PEG 400, (el

glycol) PEG 20000

Ty SRR B-PRRDR T AR TR SRS B AGR
SEEEGWEERD P-gp MHMEINLEIM TG E 1R, W REEIS
X P-gp (RPRBEIEAE T 050 JIE ] e A P LA S 4 i 5% % 3k
(G

Arima ZWIAN, (2, 6-7-0-F3)-B- K K
[heptakis (2, 6-di-O-methyl)-beta-cyclodextrin, DIMEB]
AE PR R M AE Caco-2 FIKFMMT 25 Caco-2 41
(vinblastine-resistant Caco-2 cell, Caco-2R) ' 4hE,
s& T DIMEB HIE S84 it P-gp RIS 240
Jagk, I BEAS T 4 M P-gp ACF51EM) . E—
AWEFCRIN, A7 AE T A0 M AT BERE DX B /N 7 i)
JIFL T 2 0T T4 RF P-gp DD RIS HL 2L, R i
(1 i /> B 6 R 48 2 10 61 25 i 4 32 5 ME Y. Fenyvesi
AU T 4 0 FH 5 A U [ B TR FRORDRG Chol-DIMEB
AN JEL [ 2 1) A R0 RS DIMEB 2K 50722 41 fifa 5 = JH [
WERR) S B (el V), A I 25 BE A o 40 5 0 e
PR EE e, FrLl B-FRRPR U nT e 0 ) 40 i R E
] T 25 FR) 5 0 R A 1 P-gp D) BE

B T SRALSEHINS ATP BRI REmY, Skl 7e 80
AT R I WA, 2 0 ek A i 5 R IR A R RS P-gp
R, LB ILAG I S5 L&A e IE (glutathione,
GSH) B BT IT Al %% s, Mgt P-gp /v
T &R,

HRTHIE RS WX P-gp BOFRIALH] AN 48,
B I AL DU 24 W0 R0 B EXL 2 ) 50 o, AH A B A
BUNT Caco-2 41 i B 4k W e A 258 5y P-gp A 1)
WAL 40, A R A S 4 TR N 40 P A 5,
SRJGAS ATP LUK ATP i () 5% 0k 40 ) P-gp!'?.

HAFE R, K 2 Bk B 7 3 s P ) A
BE7E I St IS R M [ (critical micelle concentration,
CMC) AN RAFEMEIE], XA gL Kb RS 173
I PEAIE CMC BUT BLELERAR (unimer) B UA7AE,
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17 BR SR AR B D 375 3o A B I A H R FH o v A B2 TR Bt
TEASHE P R AL, — 7 THOHE LLE N0, 55— 71
W R, DS 2PN L, AT FELAS
TW. Wi Pluronic P85 Y] CMC fH A 0.03% (w/v),
EAN L 2 R T, B BEYE 0.001%~0.1% Nl
TR AN, 75 0.1% W2 WL AK AT P-gp NG
PP, MILLZ R, PEG RAIHIK T AS KK,
R AR R R BE (20%, viv) AR AFEE 1 P-gp 4
G HEDY . S fbih, FRIVE TR Labrasol 7248wk
JEE R A0 AR AR BP0, X W] Labrasol i£ 0] B
L AN HIMEHE P-gp AL o

AR A 3T A R W 2K HACR M R S
#l37 Pluronic A1 TPGS MAFFT K HREL 294
YIRS DL SRR (36 2) WA, H ETA P-gp )
HALEIM B e B WE T R gt . B H B A b
LR 1% 5k 5 e = M (fluorescence polarization
measurement) I I 40 B i B ME AR 40 L R 2k
F/RINEWEDHT (luciferin/luciferase assay) I 52 4l
Jorh ATP 5 i W CH LR O € ATP g is
T (ATPase assay) 57715 A & FHEARE H 2L

I . AN AN AL R (cell accumulation).
/N Jip VAT L B 5 7 37 P SR (transport assay) LA
SR SRAR A 25 8)) 27 AT 55 D5 VA 28 SR S W A R
P-gp [ANEIRCRIN, AR K355 LR . BEE L)
BN B R I 1 — D hsEdL, X P-gp ZEW4l
) 1 v 30 e A B T S B
3 P-HREERESYINGIFIIMBKFE

K2 B A B 1 3% 3G P R P LR IR Bl “ SiRUK
11873 < 71157 e =157 O My 1 e S R
537 WK, WIFST R I e 0 3 2% 7K S5 i 3 43 TR &
T, AR SO0 PR A AN R R T IR A

Batrakova 5%} Pluronic 25177 & (1) P-gp $0HI
WA T REE, 5T 4 FiAFZEALY) Pluronic
PE A B R B P . ATP BEVE PR RN MI N ATP /K
TR . 45 &%, 1% Pluronic F38. Pluronic F88.
Pluronic F108 A1 Pluronic F127 iX % HLB<20 13 /K
PR B Y 4E BBMEC 4 i X6 P-gp HIHIHIE
95 IXIEILIRY) T AR HE 5 40 M By 1 2 i
&, AEGHNAN, T P-gp NGRS IR/ M
HLB<20. HA7 a5 R A IR BE IR SR e ML 2R P

Table 2 Substrates, models and analytical techniques used in the study of polymeric inhibitors of P-glycoprotein. UIC2: A mouse
monoclonal antibody directed against the extracellular conformational epitope of P-gp; LLC-PK1 cell: Lewis lung carcinoma porcine
kidney-1 cell; MTT: 3-(4, 5-Dimethylthiazol- 2-yl)-2, 5-diphenyltetrazolium bromide

Excipient Substrate Model Analytical technique
TPGS Rhodamine 123 Caco-2 cell Luciferin/luciferase assay®*,
UIC2 shift assaym],
ESR spectroscopy ©**),
ATPase assaym],
Monolayer transport assay**"*!]
Excised rat ileum Transport assay"'!
In situ single-pass perfusion Transport assay"'!
Rat In vivo PK study!*"*!!
Verapamil Artificial human MDR1 enriched membrane ATPase assay'™)
Digoxin Caco-2 cell Monolayer transport assay>*!
Rat jejunal tissue Diffusion chambers™®!
Pluronic Celiprolol Caco-2 cell Monolayer transport assay[52]
Everted gut sac Transport assaym]
Saquinavir MDCKII cell, LLC-PK1 cell Cell accumulation!®"!
Vinblastine Artificial human MDR1 enriched membrane ATPase assay'">)

Rhodamine 123 BBMEC cell

KBv cell, Caco-2 cell

Doxorubicin BBMEC cell
LLC-PK1-MDRI cell
Digoxin Rat jejunal tissue

LLC-PK1-MDRI cell

Cell accumulation!?’>%!

ATPase assay'>"**3

(273553
Fluorescence polarization 273%53

Cell accumulation!®!

ATP assay[54]

MTT assay[54]

Cell accumulation™

Diffusion chambers?®®!

Cell accumulation!®!
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e T 5 40 M k5, AT B g i B s vk, Itk
NANMLT . A as Ty R anpAz b, Pe AR E N O
T I SO A R ) B 1 B A ATP iR @ Tl
o AR 2 b R L T AR R R A ATP (K& T
HLB<20. HA B0 RN Ml KB 1ok I 3L 2R )
RS 5 A IR I s PR FRAR, 30 ATP i (1
W HUAR AT R A TR 0 sk A0 M R N A0 T, (H
HIRL W B AN ATP KT, 3% 0] g2 Pk T6 ik
2 1 0 L S 50 2 e I G R AR T U B P 1) 5 R
HLB<20. HABKREANEEE R ILR YA A
ot e IR B pah 2 e, e A A% 89 o 40 M BB 9 50 1 e 4
il ATP BV 1, (0040 M i 45 B i T K, Al
ANBEAE NN AR, DX P-gp (40
TERIA IR T3 4b, &Kk BOIL R Y CMC (HARME, 18
PFHSHT AR A 5 T U R, T Pluronic (4 I4F A 3
TG ARSI . B2, HA SRR IRy
P, F15E CMC {14 Pluronic ik BEIL R AE$E =1 P-gp
JE A5 4 3 7 TR SR e, 11 Pluronic P85 s die H
AR ME I ARE . DA b &5 R[] i i B, 3R 4 A 0 A 2
A LIRS I P-gp WA AT 2R,
U Rege SFUHHIESL, S RA LIPS T&
75 PER] Tween 80, Cremophor EL F1 TPGS 1000 #f
BE 5% WA 2 M J 1 8 sl T A o 2R AR & 0 Ak T
N-octyl glucoside JL°F-%} P-gp ThRE A M .

J341, Collnot Z5°ILL L T A [A] PEG #EK:[¥) TPGS
[F]Z4) (TPGS 200/238/400/600/1000/2000/3400/
3500/4000/6000) X T Caco-2 4l g P-gp (K415 1
F, R 6 ] R ) 10 S50 A L EAT T A K o A
(Weibull distribution) #4& &I, PEG K 1E 24~33
ANEEST, 2 FRE N 1 100~1 500 Da ) TPGS 17l
WSRO BT S, TPGS 1000 JG5E 2 i
M, BRI P P 123 AR & 82%, A4k
A% 77%. 75 HERE F, Wempe 25142%) TPGS 7 &4
(195 7K 350 43 RS G0 43 43 AV EAT THAE M, 25 RN,
© SEJEHBSr: FANEIEEE (cholesterol) mkfh & ki &
(chromanol) ##t a-4= G} (a-tocopherol), Hih1E A
Y13 300 o, 43N 33%$EmE T 62%F1 59%.
T2 (R 4 IS HIPR  (succinate), HFEH]
JHIZ (cholic acid) HiZ:%IHR (deoxycholic acid) 1
SRS, H0E PR AR 4 52 i B 54%H 63%.
@ SRIKE Ay W RS i 2R £ WSk IR FE A,
W E—ANlEE g (oleate ester) F:[, MG YEAS
SN AHW RO R £ R R K I R £
FN T (polypropylene glycol, PPG) JLEEH), N0

S T B 66%, 1M R K £ R e A
B Ay F i IR W, WA B g K A ) i
(92%). JE— LRI, B TPGS 400 % TE
P-gp JEMZETEVE ST (tamoxifen) HIAR P Zh 18 55 R
HEEAR T TPGS 1000, #X 1M 71 41 o %7 32 11k i 56 o 6)
P-gp KW PEIH 123 (R AMHERD IR AT F A
B gh UL, R TS I SR K SR I R 4 1 SO R
T P-gp IR YoE tEER .
4 HRERZE

4 Nk, CEA 2 RE I 25 H AR Ik 52
HA WYY P-gp MoMEDIRE, fE423E LIRZYIME 1
TE VR £ v 2 0 i AL 28 43 A LR 305 3 o gRd 2 24T 245
PESET I, A4 BRI AT HErwT P-gp 4l
TR ) A 5T 3 A R AR D B LR BT A R
(41 Pluronic A1 TPGS), X} H ALK R R A1 —
LA R P-gp I 1R 1) 2R A W0 A0 SIS A
J8Co SRTAR S IRAT 1R SCHRARAE, 1X 8 ER A )06 71 0]
P-gp [RIH I PR AT SR AR M B 28 L 1) /N 43— ki 51
BRI P-gp JEA2) A= 0 R) H JEE RE ) P R 3 v SR AT
R TR RGN R SR UL R AF 4k 75 evk .
ULk AL T P-gp #HI5H] MePEG-b-PCL Wil 15 &
Y R 57 BT Cremophor EL B Tween 1L
FICS P R HF Brij 78 WA R 2 R4
o fRii%e P-gp AR, REWHNHIFH
A BLE B i 2 R G R AR D AR L RIS
FVE PO . RS 1) T AE AT RESS A1 LU Al i
T © BB MABOCRRER; @ KN AW HE
P& i A R UE; B il B R IR S LA 2R
FHIFIBCH 1% 5%, @ T P-gp KAWHNHIFIK2
WRGTT RS
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