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[ Abstract | Objective To develop a quantitative retention-activity relationship ( QRAR) model by
biopartitioning micellar chromatography ( BMC) for estimating the pharmacokinetic parameters of flavonoids.
Methods The retention time of the flavonoids in Brij 35 buffer solution (0.05 mol/L, pH 7.4) were deter-
mined, and the retention data of flavonoids and their corresponding properties were adjusted to a second-order
polynomial QRAR model, of which the interpretative and predictive abilities were evaluated. Results The
QRAR models of half-life period (T,,), apparent volume of distribution (Vd) and systemic clearance ( Cl)
obtained with the optimized chromatography conditions were statistically significant in the correlation coeffi-
cients, which were 0. 938, 0. 898 and 0. 837 with the standard deviation of 41. 929, 19. 528 and 0. 139,

respectively. The comparability of cross validation results met the statistical requirement for good prediction.

Conclusion The pharmacokinetic QRAR model obtained using the retention data of flavonoids shows good

interpretative and predictive abilities.
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relationship ; flavonoids

Corresponding author: Cui Ying, Tel: 86-22-60578189, E-mail: flyingyting@ yahoo. com. en; Li Lingzhi, Tel: 86-22-60578184, E-mail: llzhx@ tom. com

B G o 9 A B, R B T A 6 1 9 ik ok
L7/ G AR QM (o EE 7RG TN A i e

[BE1EE] 4 7, Hih: (022)60578189,E-mail ; flyingyting@ yahoo. com. cn
ZERZ HE: (022)60578184 , E-mail ; 11zhx@ tom. com

[f%HAR] hip://www. cnki. net/kems/detail/51. 1095. R. 20130305. 1553. 015.
html(2013-03-05)

PR N 1 52 56 58 1, A s B R HLAS R 22 57
R PRI 5 2T v 28k DRk 1O f 114 245 00 1% A4 i 7
VAR R A e 2 W T L P L T AR O R Y i
YRS SRR R A OB R . SR
O AR B, 250 7E (il RGP 0 TR B 5 s
P AN TR VAL S S VA R PSS S L LR L



I35 BH 12 £ = FE KB K ¥ ¥ R
J Third Mil Med Univ

1258 2013 4E6 A 30 H

Vol. 35, No. 12
Jun. 30 2013

B5 | A RE A FR BT I 715 RO 7 O B I (] -
WEHESCR Y A, T R AT R A
PR T 5T 25 W 2 B A P i A T B9 T

A I AR e — b L R TR 1 ) SR 4R 0 T A
i ( Brij35 ) 7E AN 60 2 Y I R B i sh A
C18 Sy SAR [ E A A I AT AR (i . AL e LR
AETE EAOR AT S G AR, BT RO IR
5 e (3 LA, R M A P R A S O AR AR, T
PTG Z B TR & P s AR SR, 1
AT HLAL & WXk A A S I HLEAL S )
OB IR 2 C2 T RIS/ NIV G

WAL S YR — K EH BN RAAIEY, 2
FYIER Y] B AR 0 e v ™ A Y — AR AR ™
Y1 HEAL GV RARZE ZA 25 R, andoi |
PURE PURTESE . FAT, LB R S Yo e e &
Yy, 3 AT A BOE S AL, UBIBE A& —t BAT
a8 2 BT FH 04 B R S8 24, S i 5 U — A
TR MG ACEh ) 22 5T AR sh A Y, [N
S AR RO 5 A ) R (A e o Ok T B 2R AL B )
2y SRR R, Ay B LA R A A S S
HATBUF 25 sl 22 R B BB S AL 5 04 R 7 2 o

1 WS

1.1 E

AR GE A (LC20AT ZE  SPD-M20A A 48 [4: 4 4 I 25
CTO-20A #1 & 4f , Shimadzu, H 4<) , DELTA 320 pH it ( MET-
TLER TOLEDO, [#) , =R (KE, Fiff) .

1.2 K%

INZE M MR TSR R MR R R R A
WM PAAER R T TC R R B R ILAE R (> 98%,
Shandard Biotech, |7f) . Brij 35 ( Alfa Aesar, United Kindom) ,
AALN B — U S R MBI A I (R =
E R R, el o B (Scharlau, (526, YL ) , 4l
K (HERG e BT o
1.3 Fik
1301 A il TRBIAHAECH] : 0. 05 mol/L SRR ER
S R (BRI — SN AR R S N TE ) R pH 2 7.4, MA
NaC1(9.20 g/L),0.45 pm BFLIERE IR RIS . AR ny ECi] .
R IBURURLZS 10 mg, & 10 mL 25 F0f0 b, F A B VA, OF 1
T sh A W AE %5, 0. 45 wm B FL K B G g, 22 08 T E KR
(4 C)IRAFS
1.3.2 {44 £ 3% % . Ultimate XB-C18 (250 mm x
4.6 mm,5 um, Welch Materials, 3 [ ), 3 8/ #H: 0. 05 mol/L
pH =7. ABERRER 2% 0l 7 W, AR R : 37 °C R 4K : 275 nm, 3
# .1 mL/min,

1.4 SMFed B a2
Matlab 2011b( Math Works Inc. ) 1 SPSS 19. 0(IBM Inc. )

F LR A S A S S BT, kA A BT
3T B T TUPAC FRife' ! AT

k= (5 —1%) /(1% —text) (1)

Horp o 2 FAE A Y Rt o (R AR BB B (R] o S
PNBEHFIA] 2, R AE AR BT ], T A £ B8 B TR R 3 il 2 1Y °F- 34

K A Hansch #5775 B A4 HE 2 20 A W1 R B R - 24 Bl 2
P C R, FRRFR TR (2) F1(3) PR,

log( activity) = a(log k)* +b log k +¢ (2)

activity = a(log k) +b(log k) +c¢ (3)

o T W AR (7 R 43 k5 B 1 — vk 2 0
18t b, o HeAs R® R, Sigh 2 8% [ 51 )5 7 ) AR G 1
Hita AT

R =1-3 (=702 (-7 (4)

Ry, =R -p(1-R)/(n-p-1) (5)

Hoy KRR, y, S, v R F I, n HREA
i, p AR
1.5 ABERIFUM A A &9 3R

AT PR B TN B ST, ARG R T IE Y T R R
% (RMSEC) 3¢ B KHIEY 77 iR 1522 (RMSECV ) FILL N {H R #
952 T B IE 24 )5 KR 35 25 (RMSECV, ) 3 2401 RMSEC i 2
(6) 58], RMSECV #1585 FAL(6) , 1 RMSECV, A
(7) 1533

RMSEC = (6)

(7)

YRR R AR, Y, R S, 0 AL AR L Y
RMSEC . RMSECV F1 RMSECV, 22 8] fit) 22 {1 8 /] , 2 B 455 754 i )
B S AT

2 FR
2.1 AW REEFTHRENLEGDH T ZRE-FH

LA W28 12 S5t SOk 3R A, 1R B R 2 Ak
G R IIESHON R 1.2, HXF Rl & W2
Bl 12 B ELAT 220 SCRRRGE , i Ak 22 55 D PR Sk gk i
ZIA—E W25 A3 AN [R] SCHRECHE 1) Hh O (B4R AR
RUF I

J T W BRI S A AR5 h 4 5 5 T AN R
Brij 35(0.04.0.05 1 0.06 mol/L) &% pH {f(4.5.5.5.6.8.7.4
1 8. 5) XA BR Hsf [E] A1) A AU P e A 5 i, 2 BE R [H] Brdj 35
WeBE S5OR TR pH EFABECAS 2 15 RhUERE RS0, 8 2500 F + 25 R
RALE YA T A RIS . b & WTE pH 7.4, 0. 04,
0.05 F10.06 mol/L FaNAH A LR R EXT A ANE] 1 iR, Bl H
AT LAE H BEFE Brij 35 B FHim 1A 0 Ok B B 1) sk /)N i
[ Brij 35 HA R TG PEAE A, 89 s W24k & Y AE i shiAe



S EE 12
2013 46 A 30 H

-

NI

J Third Mil

Med Univ

{1

Vol. 35, No. 12

Jun. 30 2013 1259

WfRTERE. BEAR, B Brij 35 W 0. 04 mol/L F+Z0.05 mol/L,
PLA BRI AR LIS ; 24 Brij 35 ¥ H 0. 05 mol/L F+ &
0.06 mol/L i, #: T i 25 7t &7 , HLBLRUAH G M REO/DN . FER
M pH 2510, M3 s Al 454k pH7. 4 B, B Rt 2510 3h 1 2%
P B T A5 SR e A (T 2) o BRI S AS T 9% s B 3k o A S R
0.05 mol/L Brij 35, pH iy 7.4 Jy kR Fg gk (o33 4 2

®1 HREXULEWEN

Ew LR Ry R, R; Ry
125w A OH H OH

it e % A OH OH OH

i3 A OH H H

iR % B OH H H H
R B OCH,4 OH H H
EYALS S B OH OH OH H
Y 7T B OH OH OH OH
TR C OCH; H

KEHIT C OH H

YUt B C OH OH

FILEE D OH OH OH

A ~D 254 :

R,

HO. 0. @/RI
O | HO O
G g o ®

R, 0O

®2 BEHMEAUEVHRHINESHERERBE
Ty cl
& 1(L logK
ez} (min) Vd(L) [ml/(min - ke) ] og
Fili iz 2219 - 10] 376.5 14.18 123. 66 1.43
Wiz 228.00 4.77 57.52 1.29
Rz l12-13] 321.48 5.76 72.55 1.39
Mt pg 2214 -15] 294.18 2.15 51.08 1.31
Ev AN el 76.91 0.91 0.07 1.19
Heppipp 2 (17 18] 497.5 14.16 89. 66 1.44
pNGA:THEE 138.21 1.45 13.40 1.21
Fesgz 0] 331.77 5.75 102. 14 1.35
YA R 21 -22) 306.43 2.93 33.90 1.32
FILZERP - 59.7 4.11 7.29 0. 86
— Aty (26] 17.9 1.52 0.036 0.95
1.6} * REHITT
o YRR H
L=
Sl o FILKE
e
v 12} % # i ’/Q
v Hip e &
A BERER
1o} o LIy
VAU
o TERATER
08} , ‘ ‘
0.04 0.05 0.06

Brij 35 ¥ & (mol/L.)
1 Brij 35 iRENEEMELSWRBENZME

AHFFE R R 2 R AR 308 ey WAL S WA W
REighEEE TSGR %S HEE(T,,) , #0
SRR VA) AL BR 2R (CL) A T AL 1, 401 it 4k Je 4t
AT as R o AN & 3 fIER 3 froR. MR B A, Xt
Ty, F1 CLBETY 52 3 R i AT AR 1 12 2 AL RS TR, T Xof
T VA BRI, R 2 RO R 3. BRI, AT SR SR A U7 R
3 R T, F1 CL B A= ) Jre R (o 3 T ASE 26, v >R 7 R 2 A
Vd A PR H A TE TR A . A 5 AR 45 0 h -

T, =1901. 988 (log k)* —3674. 877 (log k) +1802.033  (8)
log( Vd) =10. 038 (log k)* —22. 028 (log k) +12. 093 (9)
Cl =655. 696 (log k)* —1330. 099 (log k) +667. 307 (10)

4 PR RGN A & Z WA B O B I - 25080
FZESERNA T R 2 TR R S i g5 . T W
FETRUAHOC R BUAE 0. 837 ~0. 938 Z[i], P {E /T 0. 01, Ui BHIX
BB F12E S BUS IR B I T R R A 99% B K FAAE
Gt Lo X 3 A25REN 12 S RO T 0 b o 22 03 ) R
41.929(T,,,) .19.528(Cl) 1 0. 139( Vd) ,

2.2 QRAR EEA T 46 /) +EH

T P08 B8 TR T2 sl 2 S 50 B A IE SE 2 D7 AR R
% (RMSEC) .38 H.IGUF 3 7 i 1% 22 (RMSECV ) | LA A {5 85
128 H GRS Jr AR 1R 25 (RMSECY, ) fHINR 4 R, X T T, .
Vd il C1 (9 £2 B8 IR -1 BT F A 78, = 3% RMSEC . RMSECV I
RMSECV BUE % A0, PR b AT X6 485 780 P £k & e
RUAMEG Y AT MR BN PR RE . Horh Vd /9 QRAR FEAIY
RMSEC, RMSECV FI RMSECV $({f 14 . /NF T, #1 Cl, 23 ¥r
HIF R Z O EU | logVd {E 4 Vd 38i/]N, Bt RMSEC
RMSECV HI RMSECV, 4 XHE W/ .

1.0F o SRR (2R
& 09 /\, o STEREITIRG B
% o TR
i 08 v SRR
2 o7 o TRV
= = SRR
. .\‘\

0.5 ‘ . . @

0.04 0.05 0.06
Brij 35 ¥t & (mol/L)

1OF o IR AR R
o o IR R
& 081 O gE] (2R
% v R 3R
% 06f o FMAATATUITR 2
£ LRSS IR Fa iy i e)inii
E 04}
e

0.2

250 550 630 740 850
pH {i
A:pH 7.4 f# T Brij 35 3R E*F B A 48 X M & H 09 Hvh;
B:0.05 mol/L Brij 35 £ pH s A2 40 X%tk 2 269 %@
2 Brij 35 JRE# pH X EER B - FERBNREAE X
REH R



35S EH 12 B O= O KB R ¥ o R

Vol. 35, No. 12

1260 2013 4£6 J] 30 H J Third Mil Med Univ Jun. 30 2013
500 3.00 Jee o e i, Brij 35 43 1Y 55 7K Ui % BRFAE S A [ 5 AH
4004 o ot A FHES G B0 T2 T AL T A W e A
£ < 2m FrHESfaRE L 2 Brij 35 WeHE A 0. 04 mol/L T
= ol % 0..05 mol/L B {5780 4115 2 KCH AN, 3k 2 6 A B 75
o ) L — Brij 35 W TV RS, 2 0 Brij 35 LB E [ 52 A L, f
- ok ] 5 4 B A 55 P R S AL S AR (4

Vd(L)

080 1.00 120 140 080 1.00 120 1.40
logK
3_
2 Lo A%
g 1
]
— 0_
14 N
9 ®
0.80 1.00 120 1.40 0.80  1.00 1.20 140
logK logK

Ay A2 3 Mkl F AL A wh ;B oy A2 2 M ey F R AR
R C.hr A3 MAENEUSAEBRBEA ;D 722 Hda
FUMS A SR K By A2 3 e AR AR w4,
Fodz 422 Mysday Bk R AR 0 &

B3 STEERE-BARINFZSHYTNED ML

£33 TERE-ANFURRBGIHINER

TiFE(2) FRE(3)

ZH
R F(SigF) R, F(SigF)
_ 0.852 22.999 0.938 60.357

Ty /»(min)

0.815 0.000 0.922 0.000
0.898 35.046 0.861 24.746

vd(L)
0.872 0.000 0.826 0.000
c 0.585 5.629 0.837 20.514
Cml/min =g ] gy 0.030 0.796 0.001

x4 TEERE-HIFEREZMTNER

F

¥ R4 SE . RMSEC  RMSECY RMSECV;
(SigF)

Ty,»(min)  0.938(0.922) 41.929 60.357(0.000) 35.756 8 49.617 9 34.522 8

Vd(L) 0.898(0.872) 0.139 35.046(0.000) 0.1190 0.1504 0.1295

Cl
. . 3. . . 653 .3 .63
[mL/ (min - kg)O} 837(0.796) 19.528 23.953(0.001) 16.653 3 21.3855 15.6340

3 e

LPWIAE A 3 BB 1 v Y DR B AT e 124
WY AK | PR B R RIS ORRON L e A e

Brij 35 #¢JE /1 0. 05 mol/L J} £ 0. 06 mol/L i, 15 & Y
MR T Brij 35 (A 7 HEHES, @IS BUERE T
R, DN TR BB AF DG M 2R 50/ o 26 W I o € 335 i 3 A
A 54 3 F T 240 M A WA 7] 4 32 3% R (NaCl 3
) MA R 4HM MR pH S 7.4 3148 Eish
FH pH A 7. 4 BRI A R B R A X G AR
FELER—E, Kk pH 7.4 (0. 05 mol/L Brij 35 ¥& 7k
SEAR AU AR BRI 08 B AR 83 2

AR S v SR FH A B R 1R S ME— R A AL 2 B T
FALE WL B) )12 SRR, RN e R
0.837 ~0.938 Z [a], 38 I UE43 7 ) RMSEC . RMSECV
H1 RMSECV BUEAB T . R tiz H] Hansch 81y
BRSSP 7E 0. 05 mol/L Brij 35 pH 7.4 fi
PR R 2 W Ry Tk SHAF H 0 25t DR R A AR AR - S
B TR AT Y

SE Lk

[1] Martin-Biosca Y, Molero-Monfort M, Sagrado S, et al. Development of
predictive retention-activity relationship models of antipsychotic drugs
by micellar liquid chromatography[ J]. Biomed Chromatogr, 1999, 13
(7): 478 —492.

[2] Chen Y, Wu L P, Chen C, et al. Development of predictive quantita-
tive retention-activity relationship models of alkaloids by mixed micellar
liquid chromatography[ J]. Biomed Chromatogr, 2010, 24(2) : 195 -
201.

[3] Wang SR, Chen Y, Wu L P, et al. Development of predictive quanti-
tative retention-activity relationship models of HMG-CoA reductase in-
hibitors by biopartitioning micellar chromatography [ J]. J Pharm Bi-
omed Anal, 2008, 46(2) : 243 —249.

[4] Hidalgo-Rodriguez M, Fuguet E, Rafols C, et al. Modeling nonspecif-
ic toxicity of organic compounds to the fathead minnow fish by means of
chromatographic systems [ J]. Anal Chem, 2012, 84 (7). 3446 -
3452.

[5] Escuder-Gilabert L, Villanueva-Camanas R M, Sagrado S, et al. Per-
meability and toxicological profile estimation of organochlorine com-
pounds by biopartitioning micellar chromatography[ J]. Biomed Chrom-
atogr, 2009, 23(4) : 382 -389.

[6] Martin-Biosca Y, Torres-Cartas S, Villanueva-Camanas R M, et al.
Biopartitioning micellar chromatography to predict blood to lung, blood
to liver, blood to fat and blood to skin partition coefficients of drugs

[J]. Anal Chim Acta, 2009, 632(2) : 296 —303.



535 5 12 ) N U NI S Vol. 35, No. 12
2013 46 [ 30 H J Third Mil Med Univ Jun. 30 2013 1261

[7] Martens H, Naes T. Multivariate calibration[ M]. New York: John [14C] genistein in the rat; plasma pharmacokinetics of parent com-
Wiley, 1992. pound, genistein glucuronide and total radioactivity[J]. Eur J Drug

[8] Wang S R, Chen C, Xiong M J, et al. Quantitative retention-activity Metab Pharmacokinet, 2002, 27(4) . 249 —258.
relationship models of angiotensin converting enzyme inhibitors using [23] Catterall ¥, King L J, Clifford M N, et al. Bioavailability of dietary
biopartitioning micellar chromatography[ J]. J Chromatogr Sci, 2010, doses of *H-labelled tea antioxidants ( + ) -catechin and ( -)-epicate-
48(2): 134 —139. chin in rat[ J]. Xenobiotica, 2003, 33(7) ; 743 -753.

[9] MaY, Li P, Chen D, et al. LC/MS/MS quantitation assay for phar- [24] Chang Q, Zuo Z, Ho W K, et al. Comparison of the pharmacokinet-
macokinetics of naringenin and double peaks phenomenon in rats plas- ics of hawthorn phenolics in extract versus individual pure compound
ma[ J]. Int J Pharm, 2006, 307(2) ; 292 -299. [J]. J Clin Pharmacol, 2005, 45(1): 106 —112.

[10] Wan L, Sun X, Wang X, et al. A stereospecific HPLC method and [25] Cai Y, Anavy N D, Chow H H. Contribution of presystemic hepatic
its application in determination of pharmacokinetics profile of two en- extraction to the low oral bioavailability of green tea catechins in rats
antiomers of naringenin in rats[ J]. J Chromatogr Sci, 2011, 49(4) . [J]. Drug Metab Dispos, 2002, 30(11) ; 1246 —1249.

316 -320. [26] Zhou J, Zeng P, Tu H H, et al. Development and application of

[11] Barve A, Chen C, Hebbar V, et al. Metabolism, oral bioavailability high-performance liquid chromatography for the study of ampelopsin
and pharmacokinetics of chemopreventive kaempferol in rats[ J]. Bio- pharmacokinetics in rat plasma using cloud-point extraction[ J]. J Sep
pharm Drug Dispos, 2009, 30(7) : 356 - 365. Sei, 2011, 34(2) : 160 - 168.

[12] Yanez J A, Remsberg C M, Miranda N D, et al. Pharmacokinetics of [27] Wu L P, Ye LM, Chen C, et al. Biopartitioning micellar chromatog-
selected chiral flavonoids; hesperetin, naringenin and eriodictyol in raphy separation methods : modelling quantitative retention-activity re-
rats and their content in fruit juices [ J]. Biopharm Drug Dispos, lationships of cephalosporins [ J]. Biomed Chromatogr, 2008, 22
2008, 29(2) ; 63 - 82. (6) : 606 —615.

[13] Tsai T H, Chen Y F. Determination of unbound hesperetin in rat [28] WuLP, ChenY, Wang S R, et al. Quantitative retention-aclivity re-
blood and brain by microdialysis coupled to microbore liquid chroma- lationship models for quinolones using biopartitioning micellar chroma-
tography[ J]. J Food Drug Anal, 2000, 8; 331 —336. tography[ J]. Biomed Chromatogr, 2008, 22(1) : 106 —114.

[14] Yang C, Hsiu S, Wen K C, et al. Bioavailability and metabolic phar- [29] Wang SR, Chen Y, Wu L P, et al. Development of predictive quan-
macokinetics of rutin and quercetin in rats[ J]. J Food Drug Anal, titative retention-activity relationship models of HMG-CoA reductase
2005, 13(3): 244 -250, 292. inhibitors by biopartitioning micellar chromatography[ J]. J Pharm Bi-

[15] Khaled K A, El-Sayed Y M, Al-Hadiya B M. Disposition of the fla- omed Anal, 2008, 46(2) : 243 -249.
vonoid quercetin in rats after single intravenous and oral doses[J]. [30] Quinones-Torrelo C, Sagrado S, Villanueva-Camanas R M, et al.

Drug Dev Ind Pharm, 2003, 29(4) . 397 —403.

[16] Vega-Villa K R, Remsberg C M, Takemoto J K, et al. Stereospecific
pharmacokinetics of racemic homoeriodictyol , isosakuranetin, and tax-
ifolin in rats and their disposition in fruit[ J]. Chirality, 2011, 23
(4): 339 -348.

[17] Singh S P, Wahajuddin, Tewari D, et al. PAMPA permeability,
plasma protein binding, blood partition, pharmacokinetics and metab-
olism of formononetin, a methoxylated isoflavone [ J]. Food Chem
Toxicol,, 2011, 49(5) : 1056 — 1062.

[18] Singh S P, Wahajuddin, Yadav D K, et al. Quantitative determina-
tion of formononetin and its metabolite in rat plasma after intravenous
bolus administration by HPLC coupled with tandem mass spectrometry
[J]. J Chromatogr B Analyt Technol Biomed Life Sci, 2010, 878 (3/
4):391 -397.

[19] Qiu F, Chen X Y, Song B, et al. Influence of dosage forms on phar-
macokinetics of daidzein and its main metabolite daidzein-7-0-glucu-
ronide in rats[ J]. Acta Pharmacol Sin, 2005, 26(9) ; 1145 - 1152.

[20] Wan L, Guo C, Yu Q, et al. Quantitative determination of apigenin
and its metabolism in rat plasma after intravenous bolus administration
by HPLC coupled with tandem mass spectrometry[ J]. J Chromatogr B
Analyt Technol Biomed Life Sci, 2007, 855(2) : 286 —289.

[21] Bk, XMy, e, 5. UPLC 30 E K Bl b Joph R 3
e KGR B 124 T ] FEH A S IRIRZ5 3, 2010, 21
(5):512-514.

[22] Coldham N G, Zhang A Q, Key P, et al. Absolute bioavailability of

[31]

[32]

[33]

[34]

Opioid analgetics retention-pharmacologic activity models using biop-
artitioning micellar chromatography[ J]. J Chromatogr B Analyt Tech-
nol Biomed Life Sci, 2002, 766(2) : 265 —277.
Gringauz A. Introduction to Medicinal Chemistry: How Drugs Act and
Why [M]. New York: Wiley-VCH, 1997.
Balon K, Riebesehl B U, Muller B W. Drug liposome partitioning as
a tool for the prediction of human passive intestinal absorption|[ J].
Pharm Res, 1999, 16(6) . 882 —888.
Molero-Monfort M, Escuder-Gilabert L, Villanueva-Camanas R M, et
al. Biopartitioning micellar chromatography: an in vitro technique for
predicting human drug absorption [ J ]. J Chromatogr B Biomed Sci
Appl, 2001, 753(2) . 225 -236.
Escuder-Gilabert L., Molero-Monfort M, Villanueva-Camanas R M, et
al. Potential of biopartitioning micellar chromatography as an in vitro
technique for predicting drug penetration across the blood-brain barrier
[J]. J Chromatogr B Analyt Technol Biomed Life Sci, 2004, 807
(2):193 -201.
Quinones-Torrelo C, Sagrado S, Villanueva-Camanas R M, et al.
Role of hydrophobicity on the monoamine receptor binding affinities of
central nervous system drugs: a quantitative retention-activity relation-
ships analysis using biopartitioning micellar chromatography [ J]. J
Chromatogr B Analyt Technol Biomed Life Sci, 2004, 801 (2):
185 - 198.

(r#5:2012-12-11 ;& [H :2013-01-20)

(%4 K %)



