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High Throughput Screening of Pharmacokinetics and Metabolism in Drug Discovery (I)
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The application of combinatorial chemistry and high-throughput screening to biological targets has led to efficient
identification of lead compounds in wide therapeutic areas. However, the physicochemical properties of some lead com-
pounds are lipophilic with low water soluble. Since these parameters determine in vivo absorption, we established robust
screening methods for solubility and Caco-2 membrane permeability which are applicable to our screening strategy
based on the structure-pharmacokinetic parameter relationship (SPR). Of test compounds with different core struc-
tures, turbidimetric solubility and apparent solubility as determined by HPLC-UYV analysis after dilution of aqueous me-
dia from DMSO stock solution was overestimated in comparison with the corresponding thermodynamic solubility ob-
tained using a traditional shake-flask method. A new powder-dissolution method providing thermodynamic solubility
similar to that in the traditional method was developed using 96-well plates for equilibrium dialysis. The throughput of
the method was the almost the same as that using the apparent solubility method. In a conventional Caco-2 assay, mem-
brane permeability (P,,,) of some lipophilic compounds was underestimated due to low solubility in the apical site and
adhesion to the device, resulting in a poor relationship between the in vivo absorption fraction and the P,,, values. The
addition of 0.1% Gelucire 44/14 into the apical site and 4% bovine serum albumin into the basolateral site improved the
relationship. These newly developed methods are therefore useful to optimize lead compounds with less water solubility
and high lipophilicity on the basis of SPR.

Key words——solubility; Caco-2 permeability; absorption; high-throughput screening; structure-pharmacokinetic
relationship; drug discovery
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FT5ZEEHNEL TWAED, BREREOREL
FIFEAEBEL TOWRWVWOREIRTH S, I7/b
B, GRS NHHEEERIEET in vitro B BR
ZniFen, 2 —EUFO ICsy ZRIILEWN
TR IRE K OB 8 1% 75 & O in vitro BiREiR Bk T A
TIN5, ZOEIBRITIZBWT in vitro EEHEE
ENRELSLEBINZITHED S TEY EREREIC
X9 B RELAEN, in vivo BB Tl 9 %
=0 ofbaE RHEEiRn, X3R5 L TH 47k
RIEENE S NN E VNI RIITHD B, 20
MRz Oz bARMEL, AEEICBITSIX b
MERAT D, ZNE#T D012, invitro D
HHYE M & [FIRRICE Y B RS & LA D HHBE & ISR 1Y)
BN SHEICT RETH D, DNbNIIH A
T— RIS EBREA 7 U — = 2 T AAHBIE D
ML 2B TE . SoNMERE #EiEEmEE &
WATLUCEMid 5 2 &2k D, ROEEROHFETE
HERREROAMENHS N> TLS 5., L,
U, (LEMZERIERINT 570 INTEZ
NETOHTS ZAV Y —=>7 A5 LTI false
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‘ Caco-2 permeability screening
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‘ In vivo pharmacological study ‘

Scheme 1. Absorption Screening Cascade in Drug Discovery
Phase

BiEEICHEOH LD TOY 7 hAEIELE SN
(e G & Y EhaE & DREFRIC D W TE D —4] % #Ht
H59 5.

£ B 5 &

1. R&ZE HAWEidEI 7~ 7IVRY v F
(Tokyo, Japan), FI)EHi#€ T2 (Osaka, Japan)
X3+ 7154 (Kyoto, Japan) /n5HEA L. Dul-
becco’s modified eagles medium (DMEM) 3/Ai%{t
= (Tokyo, Japan) 70 %, fetal bovine serum (FBS)
RObiAEmE (R=1J > ;50001U/ml, X kL
T hYA 2> 5000 ug/ml) (3K H A (Osaka,
Japan) 7n%5, modilied Hank’s balanced salt solu-
tion (HBSS) 37>t ~DO2 x> (Tokyo, Japan)
MHENFNEE AL 2. Solutol X BASF (Ludwig-
shafen, Germany) NS HEA L 7=,

2. RRRMERER

2-1. WASWE HFRY CEEER (pH7.4)
2 ml Iz L&D DMSO 5 (2.5 XiZ 25 mg/ml)
ZIML, JEEEZ S, 10, 20, 50, 100, 200 J% X 500 ug
/ml & U7z, 25°C, 15 5rffki&E#, spectrophotom-
eter UV 1600 (Shimadzu, Kyoto) 7 V)T 800 nm
BT 2EEZHE L 2. RE ST & OBIRN»
SWNEN0.01 DL ZDREZZARD, LEW
@ solubility & L7z, 723 DMSO DX 2% LI F
ELT7z.

22, ABEBCE FRY CEREER (pH7.4)
0.5 ml 2 EFOREREIC, 25 mg/ml © DMSO 1AW 2
0ulimmlrz. 30 pMRELZDS, 714)L5F—
(Millex®-LG, Milipore Co., Billerica, MA) T3
L, TDAMWZEHITITHL 72

2-3. 77ROkESE HBREITHBLEY
Z#0.5—1mg ZFEL, HFiRiEEHIK (PH7.4) %
ILml g, 37°C, SEfERL 2. 2% 7 1)
F—THELpMERICHLZ. S5IT, 96T
W& A 7 OB~ L — bk Bquilibrium Dialyzer-
96™ plates (Harvard Bioscience Inc., MA) 7% W\
G, ABa e EhEz A TR oY TV
AR (]0.1—0.2mg) O pF720E, Mo
U I)VICEREE R 0.2ml Az, L —h%
Plate Rotator MB74-2302 (Harvard Bioscience Inc.)
WZHEE L, 25°C, 16 Kifdl[ElEnfii kg, e ziR
L TWisney TV O EY R 2 E U 7.



No. 1

123

2B, HESITE, BRIRBIER T I X ke
DIEMN G5 NVAMEE %, turbidimetric, appar-
ent 2 OF thermodynamic solubility & U 7=,

3. Caco-2 [EZE BB

3-1. B AT D Solubility DRIE 7 Ff 7 i 46l
Bl & in Z 7= HBSS 12{b &% @ DMSO #F#k (10
mM) % 1%I278% XD IR, =Oo8E%, 0
bR 2 HIE U THRNT O solubility 23k 7z

3-2. Caco-2 HERZEBMAER  Caco-2 fl g
WBRHARENSBALLZBDOZ[MEHL, 10%
FBS K OBiAYE % &3 DMEM 1 CHEREL 72, #l
13 6.44 X 10* cells/cm?® D & i T 24 7 L)L X1
HTS 24 TV 7 L — MHEREL 7=, K53 3 H
IS L, 37°C, 5%CO, DM T 14 HRES
# LU/, O integrity [JOCFBAMEIIC TR T 2
& & %1z, Lucifer Yellow (LY) OB @BIEERICELD
WLz (<K5X1077em/s). HJgEE A HBSS 12T
2 [\E3EE 4%, HBSS % apical {fl Jz X basolateral {H]iZ
TNENMATZ. MBI &Y & SALIRE A 20 um
I272% & 51T DMSO ¥ (A&l 0.5% L)
12T apical IR L 7z, 37°C I T—@E R >
FaX—2 3 &, basolateral Il DL EYIRE 2
HPLC £ X3 2 L& /= LC/MS % TH|
E L. REEEWEEY OFME DR, apical {{
WIS AR A Bh % %, basolateral )12 1% 4 % bovine
serum albumin (BSA) #ZhZNikiML7z. LC/
MS T basolateral H1jRJE 2 HIE T HBEITERS > /N7
WEZ L 7=, § 725 basolateral ] DIEWE % 96
7 )L @ Precipitation Plate (Microlute™, Porvair,
plc., Norfolk, VA) IZ&#mL7=OE7E = KUl
0.5ml Z#hn, 1HREIREL, RElABLEZbD%E
STV E LT, Bk E HE LS AT LI
THEET A, HIS24 7 T)L 7L — b2 A0,
RBLEYORM, 1 >Fax—a>, 7Y
ST KROBRSY 2N AL D —3# D #/E % Biomek
2000 (Beckman Coulter, CA) TfT > 7= (Scheme 2).
FEiE SRS 7%, HIEE O integrity Z T % 72
D& )LD basolateral filiZ LY Z f & A% 200
UM IZ75% XD U 7. Apical fil gk S 7z
LY OREZ#HET L — U —4, Arvo SXFL
(Perkin Elmer, Inc., Wellesley, MA) 7% F\\CHIE
(Excitation; 485 nm, Emission; 535 nm) U &i&{&%k
ZEMUZ.

Incubation
Addition of test cpds (20uM) to AP

.y

[ Sampling from BL ]

2 and 4 hr

g ugs

Sample preparation Monitor of integrity
Protein precipitation and filtration addition of LY (200 pM) to AP

L1 L1

Analysis using LC/MS with
column switching

Analysis using plate
reader

Scheme 2. Work Flow of Caco-2 Permeability Study Using a
Robotic System
AP: apical site, BL: basolateral side, LY: Lucifer Yellow.

3-3. Invivo 0O 5HER M Wistar & 5
v b (HEFv—IL X - U= 24, Yokoha-
ma, Japan) % 7—I10EEIC CHEE T CEEBIZAL
7=. Bt % ethanol : solutol : water (1:4:
5,v/v) 121X 2mg/ml DRE THEMI T/, 10
mg/kg DB TR OKGE, T—FIVFREFICT
PR B ONSHER RN S ERIM A2 T > 72, ~/NY AL %
ML7=Db6, LR KDImEZ57-. W{bs
WyapEE L <E7IV AU ST T —7 )L X3 EE
i T F VT K D HHi#%, HPLC X% LC/MS T4y
HEE L., RGP ORI D% 5% DM
Ik (AUC,) KUENRF (AUC,) O 3EM iR R
HiAR T fE % LR @ Eq. (D232 A L TR L
7z.

a:QXRbX (AUC,—AUC) (1

Dose

2B, QUFMINRIMIAEHEE Z, Ry 13—
fid# %, Dosel3ftHEZEZZNETNET. R, EHIZ,
B L&Y Z 0.5 X1d 1 ug/ml OIREE T MK IR
L, 1547, 37°CITTA > F 2= 3 Rl
HIREZREL, WRINREEIKTLSZLICRIDE
U7z, DL EOEWFERITINA TV S S IRAF e T
EYfmE RS DKREZ T EML 7=

4. TENW

4-1. HPLC #fptEiirTld, Bt &wz
HPLC 1100 > % 5/, (Agilent technologies, Palo
Alto, CA) ZHWT, Ythr=hU)L& 10mmY
CEAEHR PHT.A LDV SV T MK DEHL
/2. 715 0% 3.5 um Symmetry® Cig, 4.6X 100 mm
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(Waters, Milford, MA) ZHW\W/=., KFEEMARI Y —
ZDRENACEY ORI EE 7 + 8T A F— R
7 L —H e (Agilent series 1100) THIER, X
BV NR D [E U ) — X2 DWW TR Rl —3 & Tl
ELTz. BT LFA—T > OREIZITC, T 1.0
ml/min & U7z, £ziffEd > 7V EHET 2856
X LC 10A >~ X5/ (Shimadzu, Kyoto, Japan) %
B, oL, WoLF—T72 0%, HEHEEK
I ERESEFEICE b=, (LEWN 5—6 571
BHT2X51c7 2 MUV E Y EEREE K pH
74 DHERZFELBEIHEL 2.

4-2. LC/MS LC/MS ZMWTHIET 2HAE
1% electrospray % 3535 U /- agilent LC/MSD 1100
Z5/n (Agilent technologies) & W/, W
&L T3.5um, Symmetry® Ci, 4.6X30mm
Z, BEBMHEL Ty =YL E 10mM 7 > &
ZULEE pH6.8 NS5 Z RS T VT NEE
AWTHBItEYWZE 7L 7205, positive mode
BT 2R T OEBREMNTERSTL
7z. F7z Caco2 Y4 T IVDoiHE, 142871
v al O BENALEORE NS LEL T3S
um Zorbax® SB-Cyg, 2.1X30mm (Agilent technol-
ogies) %, i< &L T 3.5um Symmetry®
Cis, 4.6X30 mm % 7=,

5. ARV Polar Surface Area (PSA) OE
asl fevstE (cLogD.4) 1% Pallas  (CompuDrug
International, Inc., South San Francisco, CA) 7%,
PSA [INA TI)VAEN THEE L 7= B{E AR\ S
A—FFEI AT LAEAWTEM L. B, 55
7= PSA {ElZ SYBYL molecular modeling package
(Sumisho Electronics Co., Ltd., Tokyo, Japan) %
W TEH X 117~ dynamic PSA & 13T 1 % 1 O
Bz/RL 7.

R &EER

RAIFRIC BT D EEREMREA 7 ) —= 2 7k &L
T ITERTERILBENFH I TS, 16D
WIFN BB &Y D DMSO 1Ak % 5% & /2 i hn
%, T 2EEZEET DN T 1 IVY —TAila%
ZTDAK%Z HPLC THH 25K ETH O, ALHEE
hnEn, —F, EENRHDOELTT7 I AaRE
IVENH VD, ERN S D solubility Zskd D Z A8
T&E5., 2ITET, dBLEMENS DNDORE

WORSZTOD 7 M 6EY, &HIENSKRD
7z solubility Z b L7z, 2B T7 I X AREDIET
13 24—48 FEfEIR & D B9 22, AIEIZHBIT
LAY =2k E LU TERBEOIEE ST > T
JVILEREE S DN S 8L <, in vivo TOH
W2 &8 U TRz 5 K & L 7=, Figure
LIZBWTHESIMER DT 7 XA 2IRE D ETRD
7= turbidimetric solubility & thermodynamic solu-
bility Z Fbi U7z, i o trikid i AL EE /1 YK
ENVNDHDOD, TOESNZMEIL thermodynamic
solubility IZ [ U Tt R Z27- L, Z4113 solubil-
ity AMEWIZ EFEE TH > 72, T DA turbidimet-
ric solubility 73 i & O B EEIERE 2 5 A TR
72 EEZHNS. F 7z turbidimetric solubility T
WAL EY DIRIE Z EHHE L TWRWZORiE AT
BAR W RERIINIC B W TIPS O E 2 TH T
SN L&, T 5ITEAM ORI AR X
DERIBRZDIENS, T—FRNTYFNELHND
DEZEZOLND. BWRILEIEIZHB W T apparent
solubility {3 HPLC ik D EHHIE L TRD 51D
ZEMNSZTORERLENEN, LrLans,
turbidimetric solubility & [A] £k 12, thermodynamic
solubility & [k L THEONZHEITELS LT DY
1 FIv I L Ihkino7z (Fig. 2).

T IAAREDFEDRERD 1 DIFNRNEN T

aon

1000 1
100 §

10 3

Turbidimetric solubility (ug/ml)

0.1 1

01 1 10 100 1000
Thermodynamic solubility (ug/ml)
Fig. 1. Relationship between Thermodynamic and Turbidi-

metric Solubility in pH 7.4 Isotonic Buffer
The solid line represents the correlation curve.
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Fig. 2. Relationship between Thermodynamic and Apparent
Solubility in pH 7.4 Isotonic Buffer

The solid line represents the correlation curve.

ETHD. wilid > ND fEG OB BT iR
EERELEIVIINYATOTL— bhBFEEIN
FEREINTND. W 22 THE, 0T L—L%
[E &7 5 thermodynamic solubility % JHIE 3 5 51k
(BEMRTEME) NEG Lz, @EDOT7 I AaRED
FETHELZMEICHLT, %67 T)L 7L — (Di-
alyzer-96™) % Fl UN 7z [E AR V5 it i T OV VR UG Bt v
DfEi% Fig. 31270y L7z BRBILEYODIERH
BFERIIF 2 BT 52 &0, BEERERIETIED
BEUITIVICED 53F 5 Z & & L7z, Dialyzer-96™
Z AW TR 7= thermodynamic solubility |37 5 X
TRESFEOBBEEITT 1 1 OMEZERLEZ. £
7o VR HR VL B 15 S OF Dialyzer-96™ 7% FH U 7z [ (R 7 fif
HFEIZEBHIT 100 ug/ml LA ETIRIFFEFUCMEE 5 X %
M, TNLLT OEEIZH W TR IEEE T solu-
bility 7@ KG9 S EAAE0 5Nz, FEWE)EE
A== 712B T, 100 ug/ml @ solubility
% cut-off & U T in vivo BB D720 D&M %
BINT DA, WAGEICBT 32T RS MEIC A
S5lndHDEHBrTNS. —J, thermodynamic
solubility 73t &4 D L& BAEARIR EE ARG IT X
DRESEEEZTDHIENDD. T ther-
modynamic solubility 73 G #1E 0 5 OB 22/ 1
RREREZ B A, 2 DR S LAY DR E
Ko TREIND D EEZLND. Lz

Thermodynamic solubility estimated using
conventional method (ug/ml)

Fig. 3. Comparison of Apparent Solubility or Thermo-
dynamic Solubility Estimated by 96 Well Format with Ther-
modynamic Solubility Estimated by Traditional Shake
Method

QO: apparent solubility, @: thermodynamic solubility by 96 well format
(dialyzer-96). The solid lines represent the correlation curve for each
method.

T, b tEE SRR OBIRICE D W TR b 21T
DFRITIE, MM DORENER TERNIZLT
H7 7 A a4k & S ik Dialyzer-96™ % Jf Uy 7z [ {4
BE TS RETHAS. IvicE<oryoy
7 MZBNWTY — MEEWDEMRIENK < ther-
modynamic solubility 7% 1 ug/ml L FOEEH L <
RHHEND. N5 DILEYDIERILEIEIZ L > T
sk 7z solubility 1349 2—10 ug/ml O HFHIZH D
(Fig. 3), WRILBIEZBRA L 56, Bt
a7 022 NF—LANTHALT 20138 L
<, ZUMHEICEET 2METH-7=. Lo
T, b2l & R MR O AH BE M B K O R E AL D B
iLiZHBNWT, wHERAT Y —= 2713 ther-
modynamic solubility IZFHEDNWTHFTHIRETTH 5.
96 T L)V T L —rEHANTEAEY OB Z
MEET 2ICKD, ERBEIEICS W THIRKRILERE
ERIEEDILEMBENIET S I EMNAREE /R D,
RIEEEDZ ) —Z 27 Il L HEETAS.
fEmE R 7)) —— 27" & LT parallel artificial
membrane permeability (PAMPA), j%!5:160 immobi-
lized artificial membrane 51 5 A, 1718 X 51213
Caco-2 fifla /s EVNHNWSLNTNS, ZOH T
HEAINTVSDIE Caco2 HEEZ W= 2 Y
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J—ZT#THD, B N TORINEE Caco-2 5
Wk & ORI REFSHHBIME MG SN TS, &5
Iz P-glycoprotein 7% & D EE RN FRHL TH
0, 2020 PAMPA IZ L U T in vivo 1258 WEEl R &
EZoN5d, —RITESEEMEIC D W TRIVIIRETE
MNEVEEMD I MNEL TWDIRTH S H, MK
WIAFREE SIS O HEREE RS L 72 %, TS EE
PEAL B DO EERE 2 (FRE ISR S 21218, AR
A ZEZMEHAL TAIBEILT D2 ENBETH
%, 223 22T, lREEOKKRMEWEEY (cLog
D, >3) #8702 7 M5 ERL, solubility
KT DA MMBA OB e mE Lz (Fig. 4).
0.5% Tween 80 = W\W/=&, M LZTXTO
{LEWTBIT B BT O solubility 13 &> 72, D
T Gelucire 44/14 73 0.1 % O X W EFE /7 5 solu-
bility % FH I H 7=, _hb DR D Caco-2
HEIRIZ 59 % 812 D W\ T paracellular route O
X—H—ThH5HLY @J_]i'li (Apical 7 5 baso-
lateral fll~\) Z#EEEE L THRETL 2. 0.5% Tween

BAY 001 (Project A)
0 100 200 300 400 500

Control ] 19

Apparent solubilty (ug/ml)

0.5 % Tween 80 ] 316
10mM HP CD 53
10 mM TUSDC 135
2% DMAG | 17

5% DMAG —1 =7

0.1 % Gel 44114 not done

0.2 % Gel 4414 not done

0.5 % Gel 44/14 not done

1% Gal 4414 | 336

BAYQ02 (FrojectA) Apparent solubilty (ug/ml)

0 5 10 15 20

Control ] 20

0.5 % Tween 80 ——————————] 70
10mMHP €O = 29
10mMTUSDC ] 40

2% DMAc ] 21
5% DMAc 37

0.1 % Gal 44714 not done
0.2 % Gel 44714 nat dona
0.5 % Gel 44114 ol dane
1% Gal 4414 ] 1

BAY 003 (Project B)
0

BAY 004 (Project C)

BAY 005 (Project D)

80 1FHEICLY OEE M= it S ¥/ (Fig. 5).
—75, Gelucire 44/14 1% 0.5% LA b D T rLElE

HZRLEZDHOD, 01% TIHIFEAEZENZD
578/ o 7=, Saha & Kou | Gelucire 44/14 73
Z b=l ® Caco-2 HgRZE M ZITESED I &
%:%Iiﬁtb“cmé B UNLIES AL ZRETS
SEMERALUZRE (0.1%) TIEHENOZEN
/}\7‘& < solubility D ek D 7= D & 1t L 7= IR A B

H &R X 7z

Haﬁ‘li@mb%lﬁ/\’—%@ e, UIIIVT L — Mot
T 5 IR RIS S - s, X3 Caco-2 flifd N T
DRIz L D, receptor Al NHE I Nm N — AN
b5, FHE, Fig. 6 1T T LI, BEMELAEYD
&y Caco-2 B D & 272 L ITfRd 5§ baso-
lateral {Z#ZE R D A% A = HE TIMEED D
basolateral ]\ D EIIT E A EFBD 5NN D
7‘: T ZTHREMAE SN Y IV T 2 ATk L Ty
EMERTEMS, 4% BSA % basolateral i
‘J\\ﬂub%@}j%%}*ﬁﬂ'bﬁ_ Krishna & 23 #5 L

Apparent solubilty (ug/ml)
10 20 30 40 50

Contral 0.2

0.5 % Tween B0 ] 29

10 miM HF CD 19
10 mM TUSDC ] 81

2% DMAc 0.2

5% DMAC ] o8

0.1 % Gal 44/14 ] 26

0.2 % Gal 44/14 ] =7

0.5 % Gel 44/14 ] 29
1% Gel 44/14 not done

Apparent solubilty (ug/ml)
0 10 20 30 40 50

Contral M 17

0.5 % Tween 80 1 4
womMHp co L | 18
tomMTUSDC | ] 18

2% DMAC 0.2

5% DMAS 0.2

0.1 % Gel 44/14 ] 24

0.2 % Gel 44/14 T
0.5 % Gel 44/14 ] 38
19 Gel 44/14 not dane

Apparent solubilty (ug/ml)
0 20 40 60 80 100

Contral 0.6

0.5 % Tween 80 ] 81
10 mM HP CD 17
10 mM TUSDC 75

2% DMAc 0.8

5% DMAC 0.5

0.1 % Gel 44/14 45

0.2 % Gel 44/14 63

0.5 % Gel 44/14 1 a0
1% Gel 44/14 not done

Fig. 4. Effect of Various Solubilizers on Apparent Solubility of Compounds in Several Projects
HPBCD: hydroxypropyl -cyclodextrin, TUSDC: tauroursodeoxycholic acid, DMAc: dimethylacetamide, Gel 44/14: gelucire 44/14.
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T3 EDIT, 2 4% BSA OIRIIIEEHELEM D
ka2 RE<WEIE, BSA NGRS
WAEEMHLZbDEEZEND.

HNHT 0.1% Gelucire 44/14 & 4% BSA #H
W7z Caco-2 iR DA A Z R T 2720, Tv
N5 1% 5 N7z in vivo TO IR & Caco-2 TD
NI OEEEGRE E ORREREF L. HBts
%M%‘%@Eﬁf&é?ﬁﬁ@flﬂ P b 5ER

L, /NG#EIEBRHZZ T 0nd 0 EEL -,
400 -
=
%
0E> 300 A
[0}
a
>
- £33
5 200 1 .
e
<
3
w100 1
®
0 G
[0} o °
My, 0050102 05 f %s,y ,%%/\0 % ,

Gelucire 44/14 (%) @e ,0 RN
/7 OO

Fig. 5. Effect of Various Solubilizers on Lucifer Yellow Per-
meability across Caco-2 Cells
Various solubilizers were added into the apical site. The data represent
the mean +S.D. (n=3). **Significant difference from control study (p<<
0.01).

Without Caco-2 cells

150 1

> 100 4
®
£
3
°
>
hel
o
3 50 -
(&)
0 T T T T
0 60 120 180 240
Time (min)

Z v MTROBG%, BRI PIIR & O ERIRH 5
BEZUELZOREENSRINFEZREHT L. @
WD FE TS B Z 30 U 72158, IR &%
P & D uE;@f&Bg”ﬂ‘%ﬁlfﬁ 5N7zh-o 7z (Fig.
7). —7, pical A1z 0.1 % Gelucire 44 /14 %,
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Fig. 6. Effect of 4% Bovine Serum Albumin in the Basolateral Compartments on Permeability of Compounds in the Transwell with

and without Caco-2 Cells
@: 4% bovine serum albumin, A: HBSS.
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Relationship between In vivo F, Value in Rats and Caco-2 Permeability Estimated in Conventional and Modified Methods

@: apical and basolateral sites included HBSS alone in the conventional method, O: apical and basolateral site included 0.1% Gelucire 44/14 in HBSS and 4%
bovine serum albumin in HBSS, respectively, in the modified method. The relationship in the modified method can be described by an equation of F,=94.3 XP;ipr/

(8.09X1079+P;%) .

O

Table 1. Structure-Solubility and Permeability Relationship
Solubility  Caco-2, P,
R1 R Rl R2 R3 (ug/ml)  (X10~7 cm})ls))
R2 — —H —H —H 0.94 114
Rs —OCH; —OCH; ! 4.2 122
~
N
—H g —H >450 2.5
HO s}
HO ~
~H o —OCH, 38.3 6.4
o
N ~
~H Ny o —OCH, >400 2.1
N—N
[0}
—H K/N —OCH; 24.4 76.6
(o]
[0}
—H bN\H/\/ —OCH, 44.1 95.0
(o]
(e}
—H ﬁNJ\/\/\o/ —OCH; >400 76.7
o
O
“H — OCH, [ >450 114
o
O
—H —H @ 396 142
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