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Increased brain penetration of ABN401, an
inhibitor for tyrosine kinase, in rats by

elacridar, an inhibitor of Abcbla
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ABN4012 tyrosine-protein kinease (c-Met)2] 7]|&5S & A5=
gl EAE B AAEZA H <Y (non-small cell lung cancer, NSCLC)
ABAZA @A 5 2 w=mex QA 1,27 A57F 18 F
Aok Zolty, o] ATeA NSCLCE Hol&o] 43%8 %=

m-g- =2 ol o] F 25~30%9] FApwro]l HE o]yt ATt

I ekglek. oloks HMER d-HAuFode v FUAE S8 EE
Hj&st= Aow delxd = P-glycoprotein (P-gp)ES W& st

Oll

=

ATk weEbA = F ABN4019] off el ofF-E5 ddstr] 9]siA
= F7HR FHE ATE FEl o] of=9] Hold Aol P-gp

ofghs A7 Fart vk, WA & AFelA= ABN4019 P-
gpel tigt 7@ dotr7] 98, rat P-gpE 7lsAo® LG
MDCKII A2 (MDCK Il /rP-gp cell)S ©]£3}%] Transwell®
efflux assay & X&3IATE. o] AFoA P-gpel 2lst ABN401
W 559 Kpdahba 15.7 ¢ M AEUES dSkrh. 3 o] in vitro
AAA A P-gpel As|AQ] elacridar’t ABN401°] Wl&445&
Adshs Kigh> 34 nM= B7FE vk, ratel A ABN401S F99 8}
a1 HEAYR dFEse AUC HIEEZ FE % brain K gk
0.1230]% 2 elacridare AA¥ 3tS W brain K,gk 4.68
2 S7ternk. Ao R, o] A ratell A ABN4019] o]
2 HlwA Y¥or (5, brain K,~0.123) o= P-gpo w545 W
Y Aoe=w FHT F Aok, T, o] Ayes ¥ FeolA
ABN401¢] &tayt 2dE ZIdete ™, 423 P-gp? inhibition
(ell, elacridar &3 2 P-gp Azl A2]) 7} g = 5=
Al AL T
i 2] '.C':'
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1. Introduction

Mesenchymal epithelial transition factor (c-MET)2 Elo]ZAl

AdAkst g4 84 (tyrosine kinase receptor)? UFO = A ¥utof

ezt s A7F @Al o] FolA o 9lom FAl crizotinib,
savolitinib® & ¢kEo] JRdEA L Stk & ATolA AHEH
=49l ABN401 A 9 F=d3 FAHAl o-MET
phosphorylation® 2 A3}= mechanism®® Z&3cty  dHA
gom Ha HLel 3 FF{FA HAAESY (Non-small cell lung

cancer)°el| gt HASTS 7R MY T EHAZ I 1,280

Aty d#EA 7]l ABN4012 %o c-METe] IHd
FeME aE 7Id& & 5 S Zolth. (Kim et al, 2020)
S7FG A B AE o wEE Staro A #HY2 7 AFEE (mortality ) 7}
22.7%% =& ¢roltl. Mortality7F 29191 ko] Ald-Eo] 12.9%% <
E oo oF 2w Ee] sfdets FAlolw AAl #Heke] oF 80% Y =7f

AN oF 47.3%9] FAelA Hol7} eoow] olF of 28.4%9
A7k wzo Aozt wAHUT. webd wAMEtlq =z

Aol7F douts Aol 03] ABN401-S AHES 4 le=Xe st



A+7F Ze ety 2. (Tamura et al, 2015)

¥+ Blood brain barrier (BBB)#t1 & AW o g ZE7 %ol Q=

A7l %2 FO ABAETE 7HE @el Exeal Stk BBBel=
@2 transporters°] WEE ] Qlo] k& B 9F =Ho] Sojes

pad
mlo

Agstal glom ol HEZO ofFE o] rpd & AglEolEial
g 4 Stk IR AFAeA ABN401el] ik A Ay} SD,
rate] A Holqel 54 AztelA el Arisl e oF=e FIiH]
Ky apparenc 8001 ¥ elA 0,22 v b8 HQow, olf=E WEFFAl
(efflux—transporter)el] 293 o=z  FAHstx Qup.  AA=Z
ABN401lel dig W& FEA oish AgelA rate Abcbla
WE2=2A 7 2 Foe] = MDCKIL cell lineolA  Efflux Ratio
(ER)#to] Abcbla®l inhibitorg A#3tRAS ¢ FewlatAl FHashes
o2 E u] ABN401¢] Abcbla®] 7|dolgta FFskal Uy, Fsh
UE WE A Abcg2el walM = AdAI ER#Cl Abcg29
Inhibitor?! Kol43<& H3AS 2% FenletA #astAl a7l
ol Abcg28] 714 ofeta FA ek it
Elacridar+= zosuquidar, tariquidar®} &7 34t  Abcbla®]
inhibitor &= %¢## QUth. ol T kAVE GAER Zol7k= AS
Wafsts £ 89 T styUE FHE Abcbla®: Alsty] flEA
d9How iy ofog AAR JAME AA AMEEHA g1
RO AFelAE Abcbla®l &WHE Ay f8iA wWol AREEHIL
Sl EFo|t}, 34t Abcbla®l inhibitorE< 7]€£9 verapamil¥}

22 1A4t] Abcbla inhibitorell H]8lA potentdltia L&A JArt.

(e

Ao = in vitro APES F3A ABN401¥} elacridar?
ok &k (pharmacokinetics) parameter®] ™3t 7S 31l in vivool A

ok FHo| gt oS staA} sF . Elacridarel -JOHHqAbcbla
9 x.k‘1h



F90]: Abcbla, H]ZAA¥S (NSCLC), inhibitor, Efflux Ratio,

Mesenchymal epithelial transition factor (c-MET), transporter



2. Materials & Methods

2.1. Chemical

ABN401<  Abion Research Institute (Seoul, Korea)e°lA]
FFHF o Formic acid, Dimethyl sulfoxide (DMSO)& Sigma-
Aldrich (St Louis, MO, USA)AFlA  F43k3ATE.  Acetonitrile
(ACN)<> Fischer Scientific (Waltham, MA, USA)elA F43F510H
elacridar& Tokyo chemical industry (Toshima, Kita-Ku, Tokyo,
Japan)ollAl T3t th. Ammonium acetater= WA 3= (Siheung-
city, Gyonggi-do, Korea)olAx Fullglom Polyethylene glycol 400
(PEG 400)> YAl oFE&¥ < (Ansan, Gyonggi-do, Korea)? AF<
ARRsEssUTH. AEE 71971 S8l ARESE v A 9 A]eF2 Dulbecco's
modified eagles medium (DMEM), Dulbecco’s phosphate buffered
saline (DPBS), non-essential amino acid (NEAA),
penicillin/streptomycin, HEPES £92 Welgene (Daegu, Korea)E
AHE-3F9 21 fetal bovine serum (FBS)& Gibco (USA)E AFE-st3itt.

E3E zeocin solution< InvivoGen(San Diego, USA)E AR5t}

2.2. Animals

Male Sprague -Dawley (SD) rat(7~85F%, FAE 200~250 g)<
Fot8 (Gyonggi-do, Korea)elx F&3to] AR&etlsyrnt. oksst

AT-elM= 50 mg/kg tiletamine HCl/zolazepam HCl (Zoletil 50;

4 .-':rxﬂ-! 'kjl' 1_-|i o
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Virbac Laboratories, France)%} 10 mg/kg xylazine HCl (Rompun;
Byer Korea, Korea)s intramuscular (IM)So.Z  Fo3}¢]

ok gL e

2.3. Estimation of K, of ABN401 and K; of elacridar

at Abcbla transporter

Ao AFL3E cell typed & 37FAE WA wild type MDCK Il cell
line (European Collection of Authenticated Cell Culture, Salsbury,
UK)S 24 W% (negative control)® AFE3}% Y. human
ABCB1o] #d®l MDCKIl cell linex A iz  (positive
control) 2 AF&3}%1 9™ Netherlands cancer institute (Amsterdam,
Netherlands) Al &) W2 Zojty, 783 AL OZE AME-H & rat
AbcblaZt #d® MDCKII cell line A#pe] Afadelr 5% cell
linee|t}. 3709 cell line % wild type ¥ human ABCB1& DMEMZS]
39 10%°] FBS, 1%¢ NEAA, 100 U/ml® penicillin, 0.1
mg/mle] streptomycin 10 mM2] HEPESES Y& ujA| S AF&3Fo] 5%
COx7F 9= 37TCelAl culturedt$l ©™ rat AbcblaZ} WHHE  cell
line> ¢ WA zeocing 5 ug/mle FE= "o} A3t

ML F%E 1x10°% cells/mlZ 3toA Transwell® Permeable
Supports®| insert WHFIA whelx 7UZF F1HoH HiX & 3Ye]
shX Zhol=qitk. A3 94 transport media (TM; 9.7 g/L Hank's
balanced salt solution, 2.38 g/L. HEPES®} 0.35 g/L sodium
bicarbonate) 2.2 F+ W washing a5+ 0w AF A A3 ).

Elacridar¥ inhibitor® A#sh#l o A3l 44 ABN40lS

5 -":rx 'k-. 1 ||



1,2,4,8 p¢MZ basolateral side®} apical sideol z}z A 2|39l
Zkz+e] Wil apical®} basolateral= TM media® 2|53 tt.
FA dxzvd 54 gz Aeeds 40 pMe ABN401
4 2] 8F3l k. Elacridar® inhibitor® A 2]t e tj3]Al= basolateral
side$} apical side F-olAl elacridare] F%7F 1 pgMo] HESE
st ew ABN4019 &%+ elacridargs AH#shA &2 73 24
& dstaltt.

Basolateral side°llA] volume 1500 gLo]Jil apical side°lA
volume> 500 pLolw oF=s Y= AFAFH 5% CO.7F U= 37T
incubatorell Eol+3¢ltt. Sampling 30, 60, 90F°l ¢F&& & st
%2 % (receiver side)olA 200 ¢ LA 3313 Sampling $olli= ThA|
™ 200 pLE AAFACH Z4zhe] 2 (n=3)2 At
90Fo= 2kES AHYs 2 (donor side)olAE samplingg 3}
recoverys =433},

7}7+9] sample< propranolol 200 ng/ml %2 ACN 800 gLel
vt Yol 0w o 7|4 propranolols internal standard® AF&3F
Z2o|t}. sampleES 5H5E7F vortexd=F 47T, 13200 rpmelA

590 Au%e Sgor oF 43 100 xLE Asel LC-

2.4 . Estimation of K, of ABN401 and K, of elacridar

at Abcbla transporter

ABN4019 Kn,¥ elacridar® K; #< 2.3 Ado)A TMelA 9
ABN4019] concentrations HFE o2 A7Fo] 7Ha3sttt. ol P9t

6 ___:rx : _kl.':l 4 '|_'|i



ER#S WA AXE & 4+ 9gorv Z+7}o] receiver side2} donor

sideolA12] mass balance equations E3te] ABN4019 K,3%

elacridar® K9 #S 4 4 Qitt.

1 dX ER = Papp, Bto A

= X —
¥P SxC, dt Papp’ AtoB

P

19F &2 s FHA Pt ERES AR 4 Slom ER gho] 54
B 3% AstA

okokS wjwth Ank ojow ZFAdttbd 7]1A  (substrate)7} 3

efflux transporter®] inhibitor®] +%& A

transporter®] 7]&olgtar ws 4= Q). (FDA guideline., 2020)
3l mass balance equation® WinNonlin softwareE ©]83}o]
nonlinear regression analysis® 333 S AF2-¥ mass balance

equation< of#l ¢} Zo] T 4 i,

qkoF basolateral side7} donor sidegtd of#fj ¢} o] 2o] & 4 o},

A8 FAL elacridar7b E=AsHA ke B9 Aolil elacridar”t
N A5k ool 723 Zo] mass balance equation©] AlA] A
Hr}.
Vox 5B _pg c ¢ Jmax
X— X N o~
i €™ iy
dC VinaxX C
VX —2=PSx (C —C,) + 2" B
dt B (CB+Km)



dC V__ . XC
VgX —2=PS x (C —Cp) + max’ °B

dt B I
(Ce+Km)(1+ 1)
1
dC Vv XC
VX —2=—PSx (C —C,) — a2
dt .

(Cp+Km) (1 + %)

9ok apical side”} donor side®td ofef &} o] o] & 4 it
o] T2 elacridar7t EAHA &= B Aolil elacridar”t

A= A9 ofefo] F23 o] mass balance equation®] A A Al

dGg ViaxX Cg

VpX It PS X (CA—CB) — (Co+K)
dC, VaxX Cp
e T k)

Vmax>< CB

I
(Cp+K,) (1 + K)

dCg
Vgx —=PS X (C —Cp) —
dt A

dc 1Y
VaX —2= —PSx (C —Cg) + max

o CotK) (1 +
(CotKn)(1+ 1)

X Cg

o] AloA V¢ V= Z+ZF apical side$} basolateral sideol A 2]
volumes 9 u|stal C,9 Cp+x apical side® basolateral side©lA]

ABN401¢] concentration®]t}. P+  Transwell® Permeable

1 & 717 ]
8 A =T}H o



Supports® insertd] EAfst= "o gk ABN4019 HF3 =

(permeability) ©]3. S¥= ©Fo] W& (surface area) o|#ta & 4 3it}.

2.5. In vivo pharmacokinetics of elacridar in rat

SD male ratg® A¢ A A2, A @A Zoletil (Zoletil 50,
Virbac Laboratories, France) 12 mg/kg$® Rompun HCl (Rompun,
Bayer Korea, Korea) 3 mg/kgS IM (intramuscular) S 2 Fofgtt},
©]% Femoral artery® Femoral veine cannulationdtt}, o]uj
polyethylene tube (PE50, Clay Adams, Parsippany, NJ, USAE
AFEESF 0 artery® ¢ heparin (20 IU/ml)°e] 3% normal
saline®® &S ANYFAL vein® A normal salineC® AL
FEHlE RFskth. Rat7b whEEO] = oF 3A3F Feb o] HAde
FSL Tt
IV (intravenous) bolus® o1& o elacridarg DMSO, PEG 400,

of

3

DDWE (10%:45%:45%, v/v/v)e]l formulation& ©]&3to] =3itt.
A7 Aot = sl ks FAoAl 2 mg/kg7t HES Fosith.
2ol & sampling® A¢ T 9oA 9™ sampling %S time point
g 150 xL9o S FH3FQOow sampling times 5, 15, 30, 60,
120, 240, 480 el sk3lth. (n=4) ZHz+e] & sample®] 4 4T,
13200 rpmellA] 5:23F dAEE shlew o]% AFE2el plasma 40
1w LE FH3F propranolol 200 ng/ml %2 ACN 160 pxLel
do] 39tk o] sampleES 5&3F vortexdlEFE 4T 13200

rpmel A 587 A48 SHROr o F 45 100 xLE HAstel LC-



ol

MS/MSE o] &8t} g #4& 44

FCE

2.6. NCA and compartment model analysis of

elacridar in rat

Elacridarg® Fo{3t data® #®I'E o2 WinNonlin software®
o] &3to] NCASQ+ compartment model analysisS ©]&3fo] ok%3)
parameter® T3t} 183 o] HWPHO R F3 o= parameters
Mg O % elacridars A7l wEA =dd F A s

Flas

regimens Berkeley Madonna softwares ©]-&3}o] %

o

2.7. Estimation of brain K, of ABN401 in rat without

elacridar

SD male ratg® A¢ Ad At A @A Zoletil (Zoletil 50,
Virbac Laboratories, France) 12 mg/kg® Rompun HCl (Rompun,
Bayer Korea, Korea) 3 mg/kgS IM (intramuscular)©.2 o st}
°0]% Femoral artery® Femoral veinS cannulationdtt}, o]uj
polyethylene tube (PE50, Clay Adams, Parsippany, NJ, USAE
Abgat o™ artery? A% heparin (20 IU/ml)o] 23FE normal

salinel® IS AMYFUL vein® ZH$ normal salinel® &

10 M = ‘_'-|i o



o,

bz A9seh. Ravh sHAslOl 9 o 3N B o] WYL
bt

IV bolus® Fo]& w] ABN401<S elacridar® DMSO, PEG 400,

of

3y

ol

DDWE (10%:45%:45%, v/v/v)e formulatione ©]&3te] 3},
A7 Aol F AT oFEs FOlA 2 mg/kg7t HES Foisith.
Fo] & sampling® A% s9eA 83127 sampling & time point
g 150 pLe 8= FHskdvk. EE 27} time point & 3vhe] o] HE

5| st HE AEFslgon AE3IE ¥ DPBSelA]  washingshal

Aot

& AASL tubeel ©9kth. Time pointE 5, 30 ,60, 240, 420
olct.

g sample?] A% 4C, 13200 rpmollA 5587 A5 31550 H

4

r

A
o]% 4359 plasma 40 xLE #3}o] propranolol 200 ng/ml & %2
ACN 160 Lo Yo]Fdt}t. o]3F sampleE<S 557 vortexdall&=% 4T
13200 rpmelM 533t A4 siglon olF 4T 100 «LE
Fstol LC-MS/MSE ol &3alo] A= A& ATt

Hol Ae AHE 4 ¥ EEE 1 g/mlE HPs F
volume? DPBSE 4Yo]&t}. HomogenizerES ©]&3lo] <43
Zrolety., Zolxl Ax 150 xLE F skl propranolol 200 ng/ml
522 ACN 600 pLel WolFQdrh.  olF sampleg& 5%1t

vortexdll+=3% 4T 13200 rpmolA 5H+&

L
o,
jubas
S
ich
ol
2
o
A
o
o

4% 100 pLE HAste] LC-MS/MSE ol gste] A% 2L

ERET 3

2.8. Estimation of brain K, of ABN401 in rat with
elacridar



2.59 2.6 WY vpzt7iA R FH cannulations AT WA
elacridars IV bolus® elacridar® DMSO, PEG 400, DDWE&
(10%:45%:45%, v/v/v)2 formulations ©]g3te] =k, A7 7ot
T lFd oFEs FAolAl 5 mg/kg7t HEF FoIsidv. Fo F iz
elacridarg IV infusion® = FHelAl 2250 pg/minl =2 Fo3t3loH
Fo] volume® 7% 10 ul/min®® & th. IV infusions 317] £ 3l
9h=  elacridar formulation® 7% DMSO, PEG 400, DDWE&
(5%:10%:85%, v/v/v)Z =Tk, IV infusion 4A]%F Z3Pst & [V
bolus® ABN401& Folatqltt. ABN401¢] A% DMSO, PEG
400, DDWE (10%:45%:45%, v/v/v)el formulations ©]-& 3}
=30 H7E Aold Fol= 2 mg/kg7t HEH FoIsiiv. o] %

tHA]  elacridarE IV infusione X3t ABN401S  Fofdt

-

A1FHH 5, 30, 60, 240, 420 ol ¥ sampling 3+ ™ time
point & 3vtge HE FJAst] HE FESFSH DPBSOA]
washingdt1 FE& A ASL tubeo] ©th. o]F 9o AX g

2.6.9041 H9} AN Aelek H33} FAsA vt

2.9. Analytic condition of ABN401 and elacridar

1

ABN4019] A% #42 LC-MS/MSE ©o]&3t3ltt. HPLC A8l
[e2659 module (Waters Corporation, Milford, MA, USA)I]&
Abgslg o AFE3E column® ¢ Luna® 3 gm CN (50x2 um,
100 A, Phenomenex, Torrance, CA, USA)oltl. AFg3st F7)9]
21l= Formic acid 0.1% in ACN (Solvent A)2} 10 mM ammonium

acetate buffer solution (Solvent B)©|t}. Gradient =719 A% [0 &

¥ 3 +11 3



~0.5% (A: 30% B: 70%), 1 & ~2.5 i+ (A: 70%, B: 30%), 6 i
(A: 30%, B: 70%)]°]aL delay time 4 °]t}. Flow rate?] 7ol
0.2 mL/min®|™ injection volume< 10 pLoJt}. AFESE MS/MS
system® - AB SCIEX API 3200 QTRAP triple quadrupole mass
spectrometer (Applied Biosystems, Foster City, CA, USA)o|t}.
ARGSE 2= Z 3 spray voltage® A 450C, 5500Veltt. 544
MRM?®] ¢l ABN4012 (m.w 567.2 — 467.3), propranolol

(m.w 260.2 — 116.2)°]™ elacridare (m.w 564.3 — 252.2)°]|t}.

13 2 A k'_. )] &



3. Result

3.1. Estimation of K,; of ABN401 and K; of elacridar

at Abcbla transporter

Transwell® efflux assay©°ll4] basolateral side®] v}A]us % ¢} apical
side?] miAE =T =5 EUE recovery®: 2z #upth AAME 11

o= 1 A3 gholnt.

Recovery of Transwell

ER Without elacridar
B3 Ekcridar 1 pM

=
-J.I

e ]

MDA DN DTN

@éﬁf ‘?@fﬁg

& &

14 . il”u]r U



[Z238-1]1 229 group BE9] recovery %k

ER

B3 Without elacridar
E3 Elacridar 1 p M

[H

[(29-2] 242 group ®HME 2 ERgbs 8 e 19

15 s g kel gyl



3.2 Estimation of K, of ABN401 and K; of elacridar

at Abcbla transporter

Transwell® efflux assay?] Ho]EHE 7|Hto & 3l ABN4019)

K%t elacridar® K;#k2 WinNonlin softwareS AM&3fo] AAFSH

Ak gt 2k

Parameter Value CV (%)
A 0.0172 (nM/min) 18.2
Permeability 7.12 (10-5cmls) 4.98
K 15.7 (£ M) 22.3
K; 0.034 (M) 107
¥-1] WinNonlin ZZ 135 o] &3] AAlE k%3t parameter
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3.3 In vivo pharmacokinetics of elacridar in rat

Elacridarg 2 mg/kg® F3 b3 dFEEE profiles e
g zolt}, [3#-2]= WinNonlin softwareE AFE3lo] NCA (non-

compartment analysis)E &3 ¢F&3% parameters T3 T.

elacridar 2 mpk
1
-+ Plasma concentration

5
E - 1000~
ES
¢
g 5007
0

n I i 1 ] 1

0 2 ) B 8 10
Time(h)

[(2¥-3] Elacridar®] ¥ %5 % profile

Parameter Value
V. (L/ke) 3.04 £ 0.543
Ty () 5.00
CL (mL/min/kg) 6.81£0.984

[Z-2] NCAZ 3+ V., $ w-7t7] 18] 3 clearance

-

e

S JCE |
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Z

[Z1%-4] 12-compartment model of elacridar

Parameter Value CV%
VC 1.43 (L/kg) 11.0

0 0.283 (/h) 13.6

k12 2.15 (/h) 31.3

k21 1.59 (/h) 23 5

[¥#-2] 2-compartment model analysisE& ©]83}o] 3t 2538 parameter
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3.4 . Estimation of brain K, of ABN401 in rat without

elacridar

ABN401S 2 mg/kg® Folstal 92 plasma$} brainoAY HEE

el 7e3zo)t),

ABN401 IVbolus
10000+ .
-+ plasma concentration
-& brain concentration
1000
100~
10 T T T L
0 2 4 B B

[[29-5] ABN401& @5 538912 W] plasma$h brainelA 9 &%
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3.5. Estimation of brain K, of ABN401 in rat with

elacridar

Elacridar® 55 AAEZ FA3 Ao ABN401S 2
mg/kg® Folstzr 4L plasma®t brainoAY FEE e

Iz ojtt.

ABN401 IV bolus
10000
-+ plasma concenfraion
-% brain concenfrafion
1000
100 T T T 1
0 2 4 6 B

[ZL3-6] Elacridar®] X7} ZAAEf ol

93 F ABN401S =
Eol3l S w9 plasma$} brainolA 9 &%
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4 . Discussion

2 e ABN4019 =9 o]do] Abcbla ¢ <d#Aol UL
Zolgl=  Foa ZEdrett}. ol AdeA ABN401 5 mg/kg®
oAt S  wl  4AIZReA e dAA FEH|E 0.29°%

lE—_‘r_
gl Eglth. oAS Aoz xS A A ofel T},

Cop f PS .
0.2= Kpbl'air1= C’ == fup X PS =

D, SS

Koo 47738 (steady state)oll A8 54 A719] sE9F oA 2
SHIE Gmlshs gholat o) f, (el el vl A ulE), fur (M
Aol Aol vl A HlE)I} PSy, (BN AR FIE), PSyy
Aol dFore FhmE FEE F gtk & A4

A= f e AES 53 010592 73R fuir= Rogerset

ENolf

~

1>

Rowland®] ®H (Rogers et al., 2005)= AFHE-slo] PS,, 3 PS8 H]7}
0.0732 &= AL g3 QP o]= vig o7 EA transporterol

SJeiN Wz olgel Fadths AE FYH

o

Transwell® Permeable Supports A3 AE ©] &3t transwell® assay
7% recovery #= B HAZF 68% 17 81%01™ BF ik

72%2kal & g STk Al QEE S ool EASHAL Q= A=

filo
[
N
2

Aekstsl S w 72%% E2] 9%+ mass balance equation

TE FA L A4 7 vk, B3 ER 3 A5 okdigl 2ol



Group Without elacridar With elacridar
hP-gp (4 1M, 4.84 1.00
positive control)
Wild type (4 ¢ M, 1.99 1.19
negative control)
rP-gp (1 «M) 5.16 1.13
rP-gp (2 M) 4.44 1.09
rP-gp (4 1« M) 3.44 0.84
rP-gp (8 1 M) 3.15 1.06
[E-3] 22 group W29 ERZ:
1
22 -



AAAQ kS BW elacridar 1 M S 2|5 group & 2% ER 3]
1o 77k A& & 71 vk o]+ elacridar o ]34 P-gp 7F
100%° 7FZA inhibition Atz & 4 gtk &0 & elacridar =
7FekA] ek el disiAl Eldl B positive control & 3¢ 4.84 =
hP-gp ol ¢34 ER %ol =4 et & & 5 A3l negative
control & A% 7] cell o] 4183l 31E canine P-gp o] 9o =
ALy 2ol 7W7bR Fhol vttt Fhe & ¢ Aok == A
5ol ER #ol 2 o]dds & 5 o2 ® ABN401 ©] P-gP 9
71 dolgh= AFA S o &= Qi (FDA guideline, 2020) ABN401 9
L7t &epgtel webA ER @
ER 72 Aitets Als B o 7F St

S + Vinax 2V hax
Cg+K, C 2V hax
app, BtOA: ( BV ) :1+ ( B+K\r/n) =1+
app, AtoB PS — max PS — —max PS(CB+Km) ~ Vinax
(Cg+Kn) (Cg+Kn)

ERZL 919k o] Abd 5= Qlvk. 9714 Cpel &7t Setds5
Bl zlo] Z713e] wleba] ERgho] Eolti ofito] & Aolgta

12 5 9x 1 AgAe [2d-1064 @ deha ek

o
ol
o

ol

Mass balance equatione AFE3sl7] A 7Fg Al 7147} & Q35kt) A
HA 71 AEREE] volume T3] FAIE 4 Qlks 7Hyolth
Apical side® volume< 500 xL¢]il basolateral side® volume =
1500 £L9S & 3H monolayerdl] €418t Q1= A2 2 A
volume> F%38] FAIE vbgk FFolgt & 4 ok FHA 7HY &

Aol A 9] FE 9 basolateral sideo| X2 sEE A3t
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7} 38k Zolth P-gp2l 7% apical sideel]l W& o] wojgla A FEQF9)
volume< apical ¥} basolateral side°l B]a|A] wj-$ Z+7] wjFo]c}.

A 7H8 S AE EHe] 9l ABN401¢] bindings 7418 + 3+

+
y
o

1™ thAb= o] Fof A kil HRE P-gp ©] ]| transportere<

TE3] FAIE F Stk 7ol @ ETh o] YEs ©248) g Ao
!

24 ; H 2T



insert

Apical chamber

Basolateral chambe

Transwell —

Cell
moncl'layer /

[

P-gp
substrate
(]

|  Substrate

[Z1%-7] Transwell® Permeable Supports®] F2 % (F. Obrien et al., 2013)
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WinNonling ©]&3}e] Mass balance equations £ 3l 8]

parameters T3¢ o™ 1 Ay [%-113 2o 4714 K9
CV(%)#kol & o+ Kigtel ddia o= w9 2& gto]l7] wfitolth.
o)A ] A4S Flsty] Y= ¢ E elacridar® &5

ALg-slo] AES 7esk = Qlth g2 =%FoA elacridar?] Ki#k=

of

B 0.025 ¢ M (Sugimoto et al., 2010), substrate® digoxin® = 3t
749 0.0025 £M¥} substrate® amprenavirz e Ao+ 0.02 M
(Liu et al,, 2014) o]t} webs] 2 AFox 243 0.034 £ M Fhe

9 =

ly

PSin# PS8 HI7F 0.0732 2= A& <ol USlar ofefje] 23 o]
:j_???_ T 9;)]\]:]- j—alj— O] % CLdiffusion

CLefrux= Abcblacll o3k d&Felebar & & ot 18aL 97]A

ke

flo
A
)
do
>
=2
e}
o,
®
=
o

ABN4019] Ky#kol 15.7 pMo]7] wjiof o]+ f,xC,° #hrt} oF
100M A= 2 ghol7] wjitel F&38] FAE whstal wpeba] ofefj b o
A 4 Al Fok [29-4]9A 2 mglkg® ABN401S Fo390&
3¢ dAelA el ABN4019 Cras oF 1.3 £ Mo]7] wiizol f,3ko]
0.1059& st f,xCoft2 Kuol F 0.01M92 & 57} it

PSin — CLdiffusion
PSout CLdiffusion +CLefﬂux
CL Vmax - Vmax

eflx™ f X Co+Ky Ky

¥ 3 +11 3
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Blood

[1%'8] 5:101]/\194 CLdiffusion‘Tl]' CLefflux
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9 HEE ot Clegux® #2 AFIu7F 2vi =48 =

= 2ol elacridar® s%°] webA brainel A2l ABN401]
Kygkol oA vpo=x] ot ] 25 Fsto] F4o] 7hsaltt. 71E9]
ABN401& @50 % Fosdle W K #t= 7ot 4 o= vt 2ol

T vk

C PS ..

f
T, up
K L = = X
brain Cp, o f T PS

out

PS out CLdiffusion+CLefﬂux_ 1+ Vmax

PS in CLdiffusion CLdiffusion>< KM
1
Kp brain: f - X V
uT 1 + max

CLdiffusion X KM

o] elacridar® Folata e Aol o} o] Ao W™ 7}

e,

fup, 1

uT 1 + Vmax

Kp brain with elacridar— f

|
CLdiffusion>< KM>< (1 + E)

1
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Elacridar7} Q1= 790 918} 2ol 2o] A¢A= A2 elacridar7}
non-competitive inhibitorgtal &&l# 7] w=o|t}. (Nosol et al.,
2020 and Chen et al., 2017) K #t& 73F0& ™ Viyax®F CLaitusion ]
Hl &2 T=olAe A grolgtar & 4 Qlal whebA] in vitro
AdAANA T3 K, KiE o] &3 elacridars 59 39S u K,

A5 & o otk AT AEE 7] A WA elacridarel thgt

i

in vivo $9 & £3)] elacridar® °F5 384 parameterE J3lof 3t}
[E-2]°] Yelglis NCAES o] 43 WY o] ¢lo] compartment model&
o] -3to] elacridar®] °F5 8% parameter® T-8+$12™ simulation©]

Z+ T
=

T
~ 1

N
tA
&
o

SIS Kok}, o] & MO 2 elacridars FATHIE
W=7 % regimens Y=tk Elacridargs FoI5HA] &l
ABN401& @502 Fofgh A8kl [13-5]94 AUC (area under
the curve)s F% THZ HFsE TH oA Fato] I HER
Kyabs 7893 1 32 0.123°]%lt}. ©]i= Berkeley Madonna%
ol-g-3sto] Tk F4A 0.2058 HlWIRS BT oF 40%E =] akE
HA [Z28-6]94 AUCS H|&S wpx7FA & elacridars
TS w 3 K9 a2 4.689]3lt} olu elacridard] %
FEE 9 2000 nMellA 3000 nM Aol Stk wheba o] 49
elacridar?] f,gtel 0.0198 2 L&A Q17] Wi o] & o]g3to] A
4.680lek= FAE A T3 K, brain with elacridarohi= A& 0183}
T2 571 vt (Kallem et al.,, 2012) o] o] &3to] +3 e
0.1373 0.2Ar0]17} vpsfof strbar & 4= gl skAIRE o] 4.680 g+
Ao wla oF 208 = w2 groletal & 4 glom o Fo] Z HXA
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3. Conclusion

1SS #2139t} Transwell® Permeable Supports?] 2 &A=

o]&3to] ABN401°] Abcbla®l 7|d s &8k o™ elacridarel

ole| Al ER#kol frashs S #RIEL o] & vHFE S ® in vitrool Al

°F& %l parameters AAFE AT o] invivo A¥E A

ABN4019] K,#< 859 HF 5% AUC ratioZ F743sk3Ich. 1
3%l dalA ABN4019] K,gko]

Azl v ARA o=

A3} elacridarE Folst9 S

F7kshe e Fsdon o

o|\
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Abstract

Increased brain penetration of
ABN401, an inhibitor for tyrosine

kinase, in rats by elacridar, an

inhibitor of Abcbla

Yeong Hyo Kim
Department of Pharmaceutics, College of Pharmacy
The Graduate School

Seoul National University

ABN401 guess an anticancer substance that inhibits the function of
tyrosine-proton kinase (c-Met), a non-small cell lung cancer (NSCLC)
treatment, and is a new drug candidate currently undergoing phase
1 and 2 clinical studies in Korea and the United States. In a previous

study, NSCLC is a cancer with a very high metastasis rate of 43%,

P



of which 25-30% of the patient groups metastasize to the brain.
Separately, P-glycoprotein (P-gp), known to discharge multiple
anticancer drugs into circulating blood, is expressed in the blood-
brain portal. Therefore, in order to determine the effectiveness of
ABN401 in the brain, it is necessary to study the role of P-gp in the
brain transition process of this drug through additional kinetics
research. First, in this study, Transwell® efflux assay was
performed using MDCKII cell lines (MDCK II/rP-gp cells) that
functionally expressed rat P-gp in order to find out the substrate
nature of ABN401 to P-gp. In this study, it was found that the K,
value of ABN401 emission transport by P-gp was about 15.7 uM. In
addition, in this in vitro experiment system, the K; value of elacridar,
an inhibitor of P-gp, inhibiting the emission transport of ABN401,
was evaluated as 34 nM. The brain K, value obtained from the AUC
ratio of brain tissue and blood concentration after ABN401 was
administered in rat was 0.123, and the brain K, value increased to
4.68 (p<0.05; t-test) when elacridar was pretreated. Overall, the
results could be estimated that the brain transition of ABN401 in rat
was relatively low (i.e., brain K,~0.123) and this was due to the
emission transport of P-gp. In addition, these results suggested that
proper P-gp inhibition (e.g., P-gp inhibitor treatment such as
elacridar) of P-gp may be required to expect the expression of

anticancer effects of ABN401 in the brain.

Key words: non-small cell lung cancer, brain, distribution, clearance,

ABN401, elacridar
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Kinetics of Brain Distribution of ABN401, an
Inhibitor of Tyrosine Kinase Receptor, in Rats

Seoul National University
College of Pharmacy
Yeonghyo Kim

ABN401

MOA Selective c-MET inhibitor
Molecular weight 567
pKa 7.49
Log P 2.46
Solubility (Water) 8 pg/mL
Company Abion Inc. (Korea)
Development stage Clinical development
Non-small cell lung cancer (NSCLC)
Possible indication
Gastric cancer

MOA: mechanism of action

Noh et al, Unpublished.



Mechanism of action of ABN401

* Ligands

B extracellular domain

. Transmembrane domain
) Tyrosine kinase domain
@ Phosphaorylation

+ Mesenchymal-epithelial transition factor (c-Met) is one of tyrosine kinase receptors; c-Met is
also referred to as hepatocyte growth factor receptor.

+ c-Met is overexpressed in many solid tumors (e.g., liver cancer, gastric cancer and lung cancer).

Lung Cancer

i ' [ 80%
Mortality rate for major cancers in Korea )
I Lung 22.7%
Liver 12.9%
9 H|AM|ZS
Colon 10.9% 20% |AM|IZQ

[ stomach9.1%
_ Pancreas 8.2%

National Cancer Information Center Korea Cancer Rehabilitation Association
[Key:NSCLC = HIA M, SCLC= 2Hl =g |

» The mortality rate of lung cancer was the highest (22%) in Korea.

* Lung cancer can be largely divided into NSCLC and SCLC, of which 80% is NSCLC.



NSCLC Metastasis

+ NSCLC accounts for 84% of all lung cancer diagnoses.
+ In 1,542 NSCLC patients diagnosed during the study period,
729 (47.3%) patients presented with distant metastasis.
45

Tamura et al, 2015.

Overall Objective

To study pharmacokinetics of ABN401 brain

distribution in rats

; s 4 &8t



previous sty Systemic pharmacokinetics and tissue distribution

of ABN401 in rats

Kp- apparent
ABN401 IV bolus Tissues Ko, apparent
Spleen 349 + 157
« 0.5mglkg .
1o I Liver 24.0 £ 7.90
E : . & dmgikg Lung 22.2 £ 523
EIRTE L . Kidney 21.8 £ 595
g ; i Gut 10.7 + 3.90
o : . Muscle 7.38 + 069
N Heart 5.69 % 2.04
0 5 10 15 20 25 :
Tivee {h) Adipose 1.53 £ 0.67
| Brain 022014 |
v 0 B 3 Plasma 1
Vi (Likg) 3.32 £ 0.650 3.39 £ 0.795 485 2 0161 » Tissue to plasma concentration ratio (KM spparsab) of
CL (uL/min/ke) 136+ 1.36 16.3 = 1.50 12,6 + 143 ABN401 was determined at 4 hour after intravenous

administration at the dose of 5 ma/kgin rats.

Neh et al, Unpubli Yeo, Ung

rrevioussiuay - P@rameters affecting brain Kp: 7,,and 7,

*  Plasma protein binding of ABN401 in
rats:

fup: 0.105

Physiologically Based Pharmacokinetic Modeling 1:
Predicting the Tissue Distribution of
Moderate-to-Strong Bases

THUDY RODGERS,' AV LEAHY,? MALCEILM ROWLAND

For compounds with at least one basic pKa=7

XS Kauw [APL X

1 ( 11'“)'}'&“'\ (dﬂl.r )
[ P 5 0.3P50.7) e
fur (D2 Q3007 fer )

0219= K, = st _Jw } PSn
(Fn.vim PK) ? CP_SS fuT Psﬂut
3.00 0.0732

Psin
ps. = 0.0732

» Efflux transporters in ABN401
distribution to the brain?

Noh et al, Unpublished. Rodgers et al, 2005.



rreviousstudy - Parameters affecting brain K;: Permeability

Ratintestine MDCKII/P-gp

L Efflux ratio

0,651

(i] . 020
20 uM S50pMm 100 pM 20 pM + verapamil 500 M -
Concentration (p M) .00

wr MOR1 MR Toriquidar)

Papp (1 Dscmh}

Tariquidar: P-gp{P-glycoprotein) Inhibitor

Yeo, Unpublished. Ann, Unpublished

Short-term Objective

To characterize jn vitrokinetics of ABN401 inhibition by elacridar

in MDCKII cells expressing rat P-gp

|__Key: elacridar = P-gp Inhibitor |

5 s g kel gyl
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In vitro assay to determine substability of ABN401
in transfected cells

In Vitro Drug Interaction Studies — Cytochrome P450 Enzyme-
and Transporter-Mediated Drug Interactions
Guidance for Industry’

Determining if the | igational Drug is a 5 of the T:
gp and BCRP

b Dot Analysis and Interpreumion

The follwing resuls suggest that an investigational drug & an in vitro P-gp subsirate: 1 dx Pﬂpp Btod
) ) —— Popp = —— % — ER=———

® A omet fux o for efflux ratio (ERY) of = 2 for an investigational drug in cells that app . P
e T e LT ro o T eeted cells overeapressing P-gp)® SeC dt app.AtoF

A flux that & inhibited by at least one lnown P-gp inhibitor at 3 concentration at least [0

fimes its K or 15 (c.2.. the ER decregses to-< §i0% of the ER i the absence of ihibitor + P, Apparentpermeability + ER: Efflux ratio
- app

o the flux reduced to unity).

* S:Surface area + B: Basolateral side
. XA t .

A: Apical side
January 2020 FDA

Ahn, Unpublished

Mechanism of Inhibition of P-gp by elacridar

Cryo-EM structures reveal distinct mechanisms of
inhibition of the human multidrug transporter ABCB1

Nosol et al, 2020. Elacridar = a non-competitive inhibitor for ABCB1
Elacridar, a third-generation ABCB1 inhibitor, overcomes
resistance to docetaxel in non-small cell lung cancer Key: ABCB1=P-gp

Chen et al, 2017.

Michaelis-Menten equation

Voo X C elacridar

Vinax X €
C+Kp

T a(C + Ky)

Degree of inhibition

a=1+[I]/K

TU



What to consider in Transwell® assay

1. Concentration range of substrate ABN401 concentration: 0 uyM~10 pM

2. Concentration of inhibitor Elacridar concentration: 1 uM

3. LC/MS/MS assay for ABN401 Concentration range: 5 nM ~ 10 uM

Experimental design for Transwell® study
1. Cell lines: MDCK II/hP-gp, MDCK II/WT, MDCK II/rP-gp
2. Substrate: ABN401 (1 pM, 2 uM, 4 pM, 8 pM)
3. Inhibitor: elacridar (None, 1 uyM)

4. Sampling time: 30 min, 60 min, 90 min, recovery (n=3)



Results - Recovery

100%

81
0% o " i 69% 8%
80%
50%
a0
30%
20%

hP-gp(4 uM) Mocki4 uM) 1 uM 2uM 4 pMm 8 uM
+ The two left columns = ABN401 recovery for positive / negative control cells respectively;
the four remaining columns = ABN401 recovery in the presence of ABN401 (1~8 uM) in cells
expressing rP-gp.

* Range of ABN401 recovery in the cell study =68 ~ 81% (average of 72%).

Results - Efflux ratio for ABN401

5.16
5 484
444
4
3.44
3.5
3
1.99

2

119 113 1.08 1.06
1 3 I I I I s I
0 l .

h-Pgp(d pM)  WT(4 M) 1M 2pM & ph 8uM

mElacridar None ®Elacridar 4 pM

« Positive and negative control groups had ABN401 ER values of 4.84 and 1.99, respectively. The
ER was reduced to ~1 by the treatment with 1 uM elacridar in the control study. For negative
control cells, the ER of 1.99 may be related to the efflux action of canine P-gp (endogenous) in
the control cell.

* ER values were decreased with ABN401 concentration in rP-gp cells. The ER values were
reduced to ~1 by the treatment with 1 uM elacridar.



Assumptions

1'r_answ9|l —
insert

Apical chamber

Cell
manaolayer

Basolateral chambel

P-gp
substrate

P-gp
substrate

1. Volume of the cell is negligible in comparison to those of the apical and basolateral

chambers.

2. Concentration of ABN401 inside the cell is identical to that in the basolateral

chamber.

3. Metabolism does not occur in the cell system.

4. Binding of ABN401 to cell surface is negligible.

With elacridar
Basolateral is donor

Vi
B*d

d{.a
S =P (G =G +

Mass balance equation

Vinax * Cr

1

dc, ¥ C
Vy dA=_P5"(CB_CA)_ max * LB
t (CB+KN!
-1
Apical is donor
Vg = diy Vinax * Cg

dc,

v,
LT

= —PS*(Cy—Cp) +

1 =PS*(Ca—Ca) — -

Vinax * Cg

. !

__.‘ r.
Transwell +
insert
< — Apical
chamber
Cell
monolayer N
Permeable — 4———— Basolateral
membrane 1 chamber

* Cg=ABN401 concentration in B side
* C,=ABN401 concentrationin A side
* Vg=ABN401 volume in B side
* V,=ABN401 volume in A side



Results — Nonlinear regression analysis

Parameter Value CV%
Vo 0.0172 (nM/min) 18.2
Permeability 7.12 (10-%cm/s) 4.98
K 15.7 (uM) 223
K; 0.034 (uM) 107

» CV% was high for K, estimation, probably because of the fact that only two concentration levels
of elacridar were studied in the ER measurement.

- Estimated K, value was higher than the blood concentration in IV bolus injection study [Linear
kinetics for ABN401 efflux via rP-gp in vivo? See next slide]

CL.ff1ux term may be considered as a constant

Cro. f. PS,. 1700 v ABN401 IV bolus
0.219= K, = = =21 |
C s fuT P'sout * 05 mgkg
(in vivo PK) P, 100k, » 2mgkg
E . 4 + 4makg
3.00 % S
. - 1 n 1
PS;, CLaiffusion :g; i ; i
PSout CLdiffusion + CLefqux i
1 T - r . ,
CL _ Vinax " Vinax 0 5 0 15 20 25
ef flux pr % Cp +K, K, Time (h)

* The unbound fraction (f,,) for ABN401 was ~0.105; The highest (total) concentration (Cp) of
ABN401 found in IV bolus study was ~1700 nM; Free ABN401 concentration (fup % Cp) =170 nM;
Km (from in vitro cell study) = 34 uyM, viz., 34 + 0.170 uyM = ~ 34 pM.

+ Therefore, K, value may be considered as a constant.
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Predictions for Kp of ABN401 + Elacridar

No elacridar (Control)

b o Yoar Ve v o tw 1
ef it fiw x CP r Ku! Km p with elacridar f = 1+ I"}rmx i

. K CLdl,I"fI[SiOJ X (1 +E)
PSou _ CLairrusion + Cleogriux —14 Vinga
PSIH CLdIJ‘J‘usioJ: CLdif'f'usiuJ: P Km
Elacridar * K, with elacridar may be predicted

- v,
Vinax Vinax by obtaining the % value

= CLdif Fusion

CLeffiux with Elacridar = =
(fup % Cy + K (1 +K‘) Ku(1 +E)

from the control group and Jin vitro

K; value.

PSow _ Clairrusion * Cherruawion gtacridar _ 4 + Vinazx
Flin CL‘(UI“‘[O" Km 4 CLGI'{{usamr 1+ KL)
i

Short-term Objective

To determine K, of ABN401 in the presence and the absence
of elacridar in rats

11 ; .H 2T



IV bolus administration study for elacridar in rats

elacridar 2 mpk

1500:
- Plasma concentialion . After |V administration of elacridar (2 mg / kg)
§ __ 1000 to rats, blood sampling was conducted at
£E
é 2 5,15,30,60,120,240 and 480 min.
o
o + Non-compartmental analysis was carried out
0 2 4 6 & 10 .
Time(h) to obtain V,, and CL.
v 2 mg/kg
V,, (Likg) 3.04 + 0.543
Tn 5.00 h
CL (mL/min/kg) 6.81£0.984
WinNonlin fitting
holus IV K10
 —— 1 —————
Elacridar Plasma concentration
10000
K1 Ql TKQI — Simulated
« Observed
s
£F
2 ip ™
5
o 1
Parameter Value CV% ]
0 200 400 600
V. 143(Lkg) 110 -
k1o 0.283 (/h) 13.6
kyo 2.15 (/h) 313
Ko 1.59 (Ih) 23.5
* Nonlinear regression analysis of elacridar data to estimate the steady state
concentration by IV infusion using the estimated parameters.
12 2T



IV infusion plan for elacridar

Elacridar IV infusion A Simplified Profocol Emplaying Elscridar in Rodenes: A Sercening
Madel in Drug Discovery te Assess Pogp Mediated Efflux at the Blosd

10000 Brain Barrier
ABN401 IV bolus

Elacridar f,,, = 0.019

Concentration
(ng/ml)

0 50 100 150 200 250
Time(min) fup X Cp= 40 nM > 34 nM (K.)
Loading dose: 4.2 mg/kg, Infusion rate: 2 pg/min

» Using the kinetic model, it was expected that steady state in the (total) plasma concentration of
elacridar would be reached at ~1 pg/mL by ~ 100 min with IV infusion involving 4.2 mg/kg
loading dose + infusion at 2 pg/min.

+ The free concentration of elacridar in the plasma (i.e., f,, = 0.019) was expected to be higher
than jn vitro K; value.

Problems in determining ABN401 K, in rats

Simulation Preliminary

ABN401 IV infusion {Group 1) ABMN401 IV infusion (Group 1)
o — Coma 00!

€
";:‘ E 100 I
it iz LI .
5 e B W0
[} §E

8 1

1
& S0 100 180 a0 %0
Timedmin) o

Loading dose: 1 mg/kg, Infusion rate: 20 pg/min

1] 4 4 e a0p
Tirne{ hj

ABN4D1 IWinfusion (Group 2}
‘ ABNAD IV infusion (Group 2)

10000 ~
= Mhieod 1000-
5 a
5 L]
- EE
g § g 10
5
10 i) 1
L] 50 1000 1500 2000 3500
Thma{min] a1l
. . " o 200 400 600 800
Loading dose: 4 mg/kg, Infusion rate: 80 pg/min Time{h}

- Toxicity issues with vehicles for ABN401 in rats (i.e., long term infusion)
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Determination of brain K, of ABN401 in rats
after IV bolus injection (simulation)

Plasma concentration

Concentration
{ngimi)

H

Time(h)

ABN401 IV bolus 4 mglkg

— Com
AUCbrain,oo

K. =
P AUCpIasma,oo

+ K, value may be obtained by the ratio of AUC for the brain to that for the

plasma after IV bolus administration.
= Each time point represents data from individual rat.

Determination of brain K, of ABN401 in rats
after IV bolus injection * elacridar infusion (simulation)

Control

Plasma concentration

Coran
— China

Concentration
{ngfmi)

o 500 1000 1500
Tirne({min)

eg., Kp, predicted 0.205

with elacridar(40 nM, steady state)

Plasma concentration

Corain
— Conag

Concentration
{ngfmi)

1 500 1000 1500
Tirme{min)

e.9., Ky predictes = 0.412

+ Inhibitory effect of elacridar will be experimentally verified in rats.
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Conclusion

+ K, of ABN401 efflux via rP-gp and K, of elacridar for the ABN401
efflux were estimated in MDCKII cells expressing the efflux
transporter.

« Dosing regimen for elacridar to attained the unbound plasma
concentration above the K, value in rats was estimated. Using
this dosing condition, the potential change in brain K, of ABN401
by elacridar will be studied in rats.

Supplement Slide
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Experimental determination of efflux ratio using the Transwell® system

1. Cell seeding (e.g., 0.5 * 10° cells/well)
2. Confirming integrity of the cell layer

Transwell + TEER: around 150 O*cm? for MDCK II"}
insert

-—

3. Dissolve the test compound to prepare working

Apical Cell n . . . .
chamber monolayer solution with or without known inhibitor.
Permeable 4. Treat the working solution into the donor
Basolateral membrane
chamber chamber.

5. Sampling at the receiver chamber to calculate
the flux of test compound.

6. Collect samples in the donor chamber at the last
sampling time to calculate the recovery.

7. Quantitate the concentration of the test
TEER: transepithelial electrical resistance

1): Lee etal, 2015.

compound using LC-MS/MS.

ps + Ymax_ 2Vnax
ER:-Papp,B‘mA: 5+Km=1+ S+ Kn =1+ 2Vnax
Pappatos pg_ _Vmax ps — VYmax PS(S+ Kp) = Vinax
S+ Kn S+ K

+ As the expression develops as shown above, the ER value decreases as S increases

16 > .H R 1]
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