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1-1 Main Features FUjITSU

Main Features of DDI Simulator

(1) Quantitative predictions by PBPK model

(2) Database of /n vivo Ki

(3) Approximation of /n vivo Ki from /n vitro Ki
(4) Inhibition of multiple CYP isoforms

(5) Inhibition of intestinal metabolism

(6) Dosing regimen optimization

(7) Batch Simulations
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(1) Quantitative Predictions by PBPK model Frujisu

Physiologically-based Pharmacokinetic(PBPK) Model

Peripheral Peripheral
Xsub,s }(sub,l
ki ko1 kl/ﬁl g s, 8
// < Types of Inhibition >
> Central - < Central p ..
Vis, Chs Vi, Cb,i (1 )Competltlve
Qu 1CLR,S Qu Qu chR,i o= [ Kil
[ Hepatic ‘ | Hepatic | | (2)Mechanism-based (MBI)
. Vs, Cis " Inhibition Vi, Cri . [ Ki,app, kinact ]
FBF%V l ELH,int Kl FaFg’le l CLH,int
Intestinal Intestinal
Xg,s Xg,i
fDose fDose

Advantages of using PBPK model

v More accurate predictions than simple approximation method
™~ Allows prediction using in-house compound as inhibitor or substrate

™ Evaluate DDI risks based on changes in AUC, Cmax or t1/2

Kato M, Shitara Y, Sato H, Yoshisue K, Hirano M, lkeda T, Sugiyama Y. Pharm Res. 2008 Aug;25(8):1891-901.
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}:]DDI Simulator 1.0
| B simulations

Home B9 Drues
 Drues
D Name Gloun [~

1 | Alprazolam < Mponel>
2 | Atorvastatin < Mponel>
23 | Azithromycin < Mponel>
3 |Chloroguanide < Mponel>
24 |Cimetiding < Mponel>
33 |Clarithromycin < Mponel>
4 |Cyclogporing < Mponel>
& | Desipramine <rpne>
6 | Dexamethasone <Mpne>
7 | Diszepam <Mo

35 |Ervthromycin

Drue deta

Common

142
258
24
2C19
205
384
Other

(2) Database of in vivo Ki

o)
FUJITSU

In vivo Ki values were obtained by fitting clinical data

[2450:2

[25096

Model & Gompetitive

" Mechanism-Baszed
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_I_I
Kiviva [be/L]

26 |Fluoxetine <Nane> |r Kivitra [ue/L]
8 |Fluvastatin <Nane> " 182 | I 1
27 | Fluvescamine < Mare> 206 | | 1
2 |Glimepiride < Mone> 1 1
1 200 24502 [12830
10 |Haloperidal <Nane> 1
11 |Imipramine <Nane> | =l | I 1
28 |Indinavir <Nene> 1 206 | | 1
29 |Brsconszals <None> || 3A4 [20006 [cz7a 1
Frew | _mETsle | _Eimeor 1] CGther | I 1
Edpeiete I (1) Groups I [ Export I l- e T | [ +_Emslns-| wf Hriew Simulation
Copyright fc) 2005-2010 by Fujitsu Kyushu Systems Limited
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(3) Approximation of in vivo Ki from in vitro Ki  rujitsu

In vivo Ki values are automatically estimated from in vitro Ki
using the Ki ratio and clogP relationship shown below

Ki ratio vs. clogP

10
. ®  y=4.4525e13%
= 1 R?=0.8597
<
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(4) Inhibition of Multiple CYP Isoforms FUJITSU

Only CYP isoforms with fm (fraction of metabolism)
values assigned are subject to inhibition

fm

EIISul:ustrate | ﬂlnhil:.itnr ||

E General
S
] Home [ orues | Simulation I
- Drue - Drue de
o Mame Grdp |2 204
11 [Imipramine <Nohe>
e e -
raca e a0
e I B3
thy <Nohe>
etop e
Other
dsz e
———
ifed < Mo Group [T =
34 |Parox None>
31 | Propat <Mane> Mode| £ Competitive ¢~ Mech B se
32 | Quinid Nones ] o o ——— -
16 [Sidenati <Hone> || Eoerea  @sistate | I mnbitor |
17 | Simvastatin <None> | m 1
18 Tacroli <MNone> TN E— 1
19 Trikszad <MNone> Y — I
20| Tolbutamide <Mone>
| o7 1
21 [Triazol <MNone>
22 |Zalpid <Nane> Iz 1
i e || 1
-l 3nt [03 1
2] Tath Einport [N Other 1
h J e | j e | ---------
Edpekte (1) Groups [ Export [Eedit _EJee rﬂs A-[ [YNew Simulat

Gopyright {c? 2006-2010 by Fujitsu Kyushu Systems Limited

Fluvastatin Fluconazole
(Substrate) (lnhlbltor)

CYP2C9 CYP3A4

' V

Prediction e
. Results 3‘—”m
Cmax Ratio=1.42 g

AUC Ratio=1.76 { /

o b

in vivo Ki (FaFg=default)

Copyright 2017 FUJITSU KYUSHU SYSTEMS LIMITED



(5) Inhibition of Intestinal Metabolism FUJiTSU

Maximum inhibitions of intestinal metabolisms are considered
only for CYP3A4 substrates by automatically setting FaFg to 1

—aimulations
E- 110527173706 (Midazolam, Rraconazole?

-~ in witro Ki . .

predlcted in wviva Ki IL Simulation Results

i i 250 Mg

- i witro Ki, FaFe=1

predlcted in wivo ki, FaFe=1

~in wiva Ki, FaFe=1
1 EIEE'." 174585 (Simvastating Itraconazole

Max. inhibition of intestinal
<+<—— metabolism (FaFg=1.0)

—_

I':'|..

i vito AUG Ratio = 33
predn:ted if wivo Ki

i v K

- i witro Ki, FaFe=1 s .
®redicted 0 vivo ki FaFe=1 } InthItIOII'I of hepatlc
—in wivo Ki, FaFe=1 metabolism only

100 - AUC Ratio = 2.6

.
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1 11052717706 (Midazolam, Traconazole) & General | @l substate | B whbier |
1 in vitro Ki l
1 Y i i 50 No DDI observed
l strste starts st ] [0 after inhibitor dose rumber i
I ibitor [fraconazol Dose (me] il Days fi Per Day i
AUG CD [fe*hd/L] [1468 AUC (D [Fe*h/L] [41987 AUC Ratio [26583
I Cmax D [feL] [0199 Gmax (+D [fe/L] [5463 Gmax Ratio 27462
L :
110527 174555 [Sinnws statin, kracon: ¥ Gps (inhibitor)
B I~ GHs
s 0 6 12 18 24
s I~ Cpi
k4 I” CHi .
)
time(h)
é A I Cps Cinhibitor)
|  Linear ¢ log
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Gopyright (c) 2005-2010 by Fujitsu Kyushu Systems Limited
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(6) Dosing Regimen Optimization

Flexible dosing regimen

30_; ‘IIIII’

s b Substrate dose timing relative to Inhibitor dose

0+ & Inhibitor]

15 - \/’/\\\\ k
10 + E
5 ¥ < Substrate

Substrate Dose,

Daily Frequency

and No. of Days Substrate Dosing Inhibitor Dosing
Nexamethasone

Fluoxetine
o~ [me] DosgTme] 20
Mo. of tiges per day |1 Mo. of days 1 Mo. of-times per day |1 Mo. of days

Concentration [pa/L]

Substrate Timing

Star@ﬂer inhibitor dose number |2 D] [E Calculate Inhibitor Ste: Inhibitor Dose,

Daily Frequency
Substrate dose timing and No. of Days

Minimize DDI risks by adjusting the
substrate dose timing and/or frequency

o)
FUJITSU
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(7) Batch Simulations FUiTSU

AUC ratio

E Simulation Wizard

Paidel Substrate / Inhibitor Dosags Regimen FE Parameters I
Substrates Inhibitors
D Substrate Name A | D Tnhibitor Name
1 |Alprazolam 23| Azithromycin

2 | Atorvastatin 24 |Gimetidine
:
26 | Fluconazole
26 |Fluoxetine
27 |Fluvoxamine
28 | Indinavir
29 liraconazole

30 |Ketoconazole

31 | Propafenane

11 | Imipramine 32 | Quinidine

14 | Midazalam

15 |Mifedipine

inhibitors

19| Tirilazad v
Substrates Groups Inhibitors Groups
Group Mame Group Name
<Mone <Mone>

Use BatchMode mc\ear Selections

‘[ Model ] [ Cancel ] [ Simulation ]

Compare DDI risks of a given compound
with several known inhibitors/substrates
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2 Validity of Results FUjITSU

Objective

Compare simulation results with
the values reported from literature

Simplified Method PBPK Model

1000 °
.‘ °. Maximum inhibition
oo | .. o0 B of mtest.mal
metabolism
) [ ]
[ ]
10 [ — [ ]
ﬂ. D
O
L B
0.1 ' ' ' ' 10I0
0.1 1 10 10001 1 10 100 0.1 1 10
Observed AUC ratio Observed AUC ratio Observed AUC ratio

O :CYP3A4 substrates
@® non—-CYP3A4 substrates
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1-2 Validity of Results FUjITSU

DDI Reported from Literature

Inhibitor :Itraconazole in vitro Ki = 132 (ug/L) ,
as CYP3A4 competitive inhibitor
Substrate : Triazolam as CYP3A4 substrate

Reported literature:

—_ B with itraconazole 200mg
[ DDI . % 4 A with placebo
- 3
‘é’ 3
©
S 2- CmaxRatio = 3.1
®
=
< ok T T ——

. . 01 2 3 45 6 7 8 9 1011121314 15 16 17 (h)
DOSlng Reg|men . Clin Pharmaco | Ther. 1994, 56(6 Pt 1):601-7.
Itraconazole 200mg repeated 1/day for 4 days

¢ Triazolam 0.25mg administered once on the 4™ day
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1-2 Validity of Results FUjiTSU

Confirm PK parameters in DDI Simulator

9 | Glimepiride < Mone Model (%) Competitive  (7) Mechanizm-Baszed
10 |Haloperidal < Mone
BT [traconazole <Nones | E! General " EII Substrate | Eﬂ Inhibitor I_
28 Indinayir < Mones Kivitra [uesL] Kiwiva [uedL]
182
a0 | Ketoconazole < Mones 28
12 | Methy lprednizolone < Mones oCa
2019
Y [TorR. Nores in vitro Ki in vivo Ki
16 Mifedipine < Mones 28
a4 Paroxetine < Mone> afd 132 0.282
Iﬂ e Table @ Import Other
mDeIete [I?]Grn:uups IﬂE:-:pn:urt E;E.Gangel | Save | |Save Az | E

PK parameters
in vivo Ki
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1-2 Validity of Results

Selecting Drug Pair for Simulation

Substrate

Inhibitor

Substrates

Inhibitors

I

Substrate Mame

[ >

I

Ihhibitar Hame

T Dhazepam

& | Bzithromycin

3 | Fluvastatin

24 | Cimetidine

9 |Glimepiride

25 |Fluconazaole

10 |Haloperidal

26 |Fluoxetine

11 |Imipramine

27 |Fluvoxamine

[traconazole

12 |Methylprednizolone

13  Metopralol

14 |Midazalam

15 Mifedipine

M |Paroxetine

32 [Guinidine

16 | 5ildenafil

17 | Simvastatin

18 | Tacrolimus

Triazolam

19| Tirilazad

o'l W B | N

L |
L S Lw g ) g e

== -
[AmE) mppmay) )

Ind IH S 1}

Ifraconazole

L T B Y |
' ==

31 | Propafenone

Guinidine

o)
FUJITSU
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1-2 Validity of Results FUjITSU

Substrate Inhibitor

liraconazole

Doze [me] Doze [me]
Mo, of times per day Mo. of davs o, of times per day Mo, of day€ EI >

Substrate Timine

Start at EI [h] after inhibitar dose numl:ue [ Calculate Inhibitor Steady State l

Presiem

Ihhibitar *1 +2 +3 +4
| day 1 | day 2 | day 3 | day 4 |
Substrate +1

Triazolam

(%2

||

Substrate Inhibitor
18 7T T T

16 F
14+
12 F
10
08 1
05 +
o4 ¥
0z +
oo —t—t—t————

Comcenration [ug'L]

Cancentraian [ug'lL]
EBEHBEEE

o
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1-2 Validity of Results FUjITSU

Simulation Results

Ki values used in simulation = ] CmaxRatio = 1.0
in vitro Ki (D===f{ 2
predicted /n vivo Ki @)\ ,
, . ) . N - 7o 50
predicted /n vivo Ki (FaFg=1) @ \\ Time hours)
kY S 25 1 .
\ J‘z 1 CmaxRatio = 1.5
Maximum inhibition of CYP3A4 \ = \
. . . g 1.5 1
in the intestines ‘\ 5.
\ 5'°%
\\ 05 +
5 Clin Pharmacol Ther. 1994, 56(6 Pt 1):601-7. \ oo X . , , , , ,
— M with itraconazole 200mg  \ - a © Tirme [hows) ~ >
% 4 A with placebo b )
3 Y, CmaxRatio = 2.9
£ - -
f_U . 2. ]
o 2- CmaxRatio = 3.1 E
N B
8 521
= Y 5
1 4
0 T L] L T T L T T L
0 123 456 7 8 9 101112 13 14 15 16 17 (h) 0
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1-3 DDI Simulator Advantages

[e®)
FUJITSU

. . DDI Si lified -
Item Functionality Simulator ;A";F;}:;Z DDI Simulator Advantages
Prediction method used PBPK 1+1/Ki
; AUC ratio @) A Less “false positive” predictions
E DDI risk
? T Cmax ratio @) X Verify risk due to rise in Cmax
C
-Il- half-life @) X Verify risk due to prolonged half-life
(0]
. DDI as inhibitor @) A Better prediction accuracy
verification as substrate @) x Verify risk of becoming a victim drug
PK parameters Of well-known ') Better prediction accuracy using
b |substrates/inhibitors (incl. in vivo Ki) human in vivo Ki
B
Customize using in—house data O Register in—house compound data
E| . 5 - . 5 5 - Better prediction for compounds w/ high logP
S
: ¥ /in vivo Ki predicted from /n vitro Ki @] when only in vitro Ki is available
E ap 5y . . Verify risk due to inhibition of intestinal
N
~|Inhibition of Intestinal Metabolism @) e aboliom
. . . Minimize risk by adjusting the dosing regimen
T O DOSIng AL settlngs o of the substrate and inhibitor
P
I . . . . . . . .
ok Batch simulation of multiple drug pairs @) Run multiple simulations at one time
" A Visualize the changes in plasma
Visualize prediction results ) - P

concentration profile

16
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2. Demonstration FUjiTSU

Basic Flow of Simulations

Add/Edit Drug PK data Select Substrate/Inhibitor

iChoose a Simulation Model

& Hore | [E Drues | Edsinetons | Substrate / bhibitor | Dosage Fiegimen | PK Parameters | I Madel Substrate / Thhibitor Dosses Regimen | PK Parameters |

Drues Drug details
s rrar 1 bE Substrates Inhibitors
1 Alprazolam <None> Narme [Fiuvastatin D Substrate Name ) (|0 Inhibitor Name
2 Atowvastatin <Mone> Competitive Inhibition

Gommon name . . 1 Alprazalam 24 Azithramycin
3 Chloroguanide <Mone> Competitive inhibition is a form of enayme
PR w— P Note infibition where binding of the inhibitor to 2 iorvastatin 25 Gimetidine

the enzyme prevents binding of the "
5 Desiprarine <Mone> substratesgad vice versa 3 Chloroguanide 26 Fluconazole
6 Dexametn <Mone>
B Dmmg asone <ND"E> 4 Cyclosporine 7 Flunxetine
izepam fore
5 ki [Eriones. Competitive () Mechanism 13 Desipramine Fluvaxaming
g Grimepiride. <Mone> & Gene 1 Wstate | [ rhibitor Dexamethasone 2! Indinavir
10 Haloperidol <Nane> .
11 [Inpramine None> Diazepam Traconazole
ae
12 |Methylprednisalone <Mane> g Fluvastatin \ 1 Ketoconazole
13 |Metoprolol <Mane> 2 ol iml [ I bition of due ;
o — reversible nhibition of an enzyme due to g Girimepiride a2 Paroxetine

14 |Midszolam <Mone> up its catalysis of the reaction of an artificial
15 MNitcdpie Dlones (s 04 i L fgan substrate. Also called suicide inhibition 10 Haloperidol 33 Propafenone
16 Guinidine <None> (SR k21 [1/h] [0 11 Imipramine 34 CQuinidine
17 Sildenafil <bonex [ CLint L] 7430 Dose [me] i
e T e =

Confirm Results Set Dosing Regimen

~ = 09001 4053403 (Midazolom, raconezok) p Mo | Ml Midsz0lam Traconazols
D Tineslanp Neme Madel | Subsile | bl | AUC AUC Ralio Ca = vk Bored | W | Db Dose [me] Hose [nel
7 | 200811412 140831 |Viwo, given Ki Competitve | Cyclosporine | Fluowetine | 47.180051627723455 1 3710485¢ predicted i vitro i Mode! Gompetitive
4| 20081112 140831 |Vivo, given Ki, FaFge1 | Compeiive | Cyclosporne | Fluosetine | 16850024967 046023 | 3571 4233333638661 | 11.108770 nvilro i FaFe=! Sibsrate |Micmolam Dose [me] 7 Days I Fer Day i Ko of times per day No. of days No. of times per dsy No. of days
9 2008/11/12 14:0314 | Vivo, given Ki, FaFg=1 | Competitive | Cyclosporine Fluoxetine | 168.50024867046028 | 35714299339838661 | 11.10877( predicted n e KiF —_ |
fre L Snbbake sixts 4 W | SRS W s Substrate Timin
10 2008711412 14:10:04 | Vivo. given Ki FaFg=1 | Competitive | Cyclosporine Fluowetine | 16.850002367046105 | 35714421971065124 | 1.110877( eommsmeeet g
11 200811712 141030 |Vivo, oiven Ki FaFge1 | Competive | Cclosporine | Fluaseline | 1. 684977736 7046204 | 357156433471 05828 | 011110677 ol bl So= R =D Startat Bl [0 | after inhibiter dose number
12 2008/11/12 14:11:.08 | Vivo, given Ki, FaFg=1 | Competitive ISpe etine | 16.850002367046105 | 35714421971063124 | 1.110877( 131 AUC Ratio 2467
13 2008711412 14:11:28 | Vivo. given Ki FaFg=1 | Competig”| Cy: luoile | 16.850002367046105 | 35714421971063124 | 1.110877( Gmax Ratio 1401 Freview
16| 20081112 141151 [Vivo.given Ki FaFge1 | Campcllls Fluowolf | 15 850002367045105 | 3571 4421971069124 | 11108771 = ; . " =
15 2008/11/12 14:12.05 | Vivo, given Ki, FaFg=1| Compefilkee |, e \uuxeh. 16.8500023670467105 | 3.5714421971069124 * * * =1
6| 2008711712 1412:28 | Vivo given Ki,FaFge | Corpetlle | CplRorn: Ao 15 BE0002367045 105 | 35714421571063124 [ day 1 | a2 w3 I day 4 !
17| 2008711112 141308 Vivo, ghven Ki FaFg=1 | Compeli Mg ine | 16850002367045108 | 3571 4421571063124 11108770 ! v
18| 2008112 152325 | Vivo, given Ki Compeitive | Halo Tuoretine |14 1018945 354434566 | 0341642 Gragh V < | >
19 2008/11/12 15:2325 | Viivo. given Ki Competitive | Grimepiride Fluoxetine | 257.638807178059 |1 50859556 TS0914:063403 (Midazolam, ftraconazoie]in wivo Ki Cos (einhbitr) et it
rate inhibitor
20 |200841/12 152325 | Vivo, given Ki Competitive | Fvastain | Fluosetine | 24 BBG7437 1151376 |1 418937 o e ] 3 am
2 200811712 15:23:25 | Vivo, given Ki Compeitive | Diazepam Fluoxetine | 535.95762576753748 | 1 2109975 N 5 -]
22| 200811112 152325 |Viwo, given Ki FaFg=1 | Compeltive | Diszepam Fluowetine | 6: 1 v . EN Eoam
<[ i | (5] . % 3 fa
g

H B B

L 3 i=

5° Cps (inhibiter) 1 @

“a 0 o

Pice 0 1 2 H H s s H i 2 3 H s H
i,
Time de] Tine ]
Arew  |[Bloeee || e .
m o 02 o LTI SR 3 o L L] " 1 mDE[mE
Load e ™ advanced 37> Prelininary Esimete | [ (] Preview ) Simulate
=
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2—-1 Demonstration 1 (Substrate) FUjiTSU

Objective

Predict the extent of DDI between a given
compound (DrugX) with an known inhibitor

(1) DrugX data available from in vitro and animal studies

(2) DrugX is a CYP3A4 substrate

(3) Coadministration with Ketoconazole (3A4 inhibitor)
Ketoconazole clinical dose is 200mg (DDI Simulator)
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2—-1 Demonstration 1 (Substrate) FUjiTSU

Known experimental data

(1) Rat data

octanol-water partition coef. logP = 2.5

plasma unbound fraction fu,p = 0.3
blood—plasma conc. ratio Rb =24
renal clearance CLr=0.03 L/h
volume of distribution Vd =10 L/kg
absorption rate constant ka =0.8 (h™)

(2) in vitro data
metabolised by CYP3A4 only fm,saq = 1.0
hepatic intrinsic clearance CLh,int =579 L/h

(3) Ketoconazole dosing regimen
Once a day Dose = 200mg
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2—-1 Demonstration 1 (Substrate)

Parameters calculated from experimental data

o0
FUJITSU

ZAJJTE
DrugX parameters calculated Input Data__s 5Pt
marameter YWalue Uit
. logP 25 -
from experimental data and o s e =
. d in DDI Si | Fuglran 23 arameter
R humany 2.4 - M
registered in Imulator RN Calculation
i CLh,int{hurman? 575 L/h
Drug detailz CLrARat) 0.03 L'h Sheet
1D BiAK rat) 0.25 kg
B hurran) 70 kg
Narg Druex ) b (human) o7 L :
. _o ke
PRGN RERE Wi {rat? 08 ok Experlmental
Villrat) 1 L/kg Data Input
kalrat) 08 K
FaFathurnan) 1 -
K12 0 K
K21 0 n
Group |Dem,:,‘|‘||:|2E|3 v| temporary resuft*l
fh M z5 -
Model  (3) Competitive ) Mechanizm-Based OFI;h SJS L,_’h
S —— Wil human? 7042 L
[ General | B substrate ¥ hibitor P 316.23 - Automatical |y
fu,pefut 07 -
Kph 2534 - Calculated
o y Parameters
Clr [L;'"h] 128 D Simulator Pardmeter
Fh (24 Parameter //\EDE\ unit Pararm’ \r‘ﬂ unit
: e /| 250 - [ / N
w1 L] |A3 FaFg 1.0 - Clr 1.28 L/h
fup 0.3 - Rb 24
k21 [1/h] |0 ka 0595 b W 691 L
k12 Y A k21 0 h
e [mel 100 CLh,int 578 /1 Ln Dose 100 )/ mg |

20
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2—-1 Demonstration 1 (Substrate) FUjiTSU

Single Dose Simulation ( Competitive Inhibition Model )

- bt Seloct Results _ Results (in vitroKi)
ubstrate / Inhibitor Selection AUC ratiol.4

Substrate Inhibitor ~ Cmax ratio1.3
I 2|F'.tu:urvastatin | | 23 | Azithromycin g 200
24 |Gimetidine 100
DrugX and Ketoconazole pair 95 | Fluconazole .
O [LE=Ipramine | 26 | Fluoxeting
& | Dexamethasone l 27 | Fluvoxamine
7 Diazeiam Tndinavie Results ( N vivo K|)
8 | Fluvaztatin AUC rat|01 9
9 Glimepiride E‘*”“
Quinidine S

]
=]
=]

10 | Haloperidal l

w
Dosing Regimen B : p

Drug ketoconazaole
Dose [me] jion Doze [me]

Mo, of davs

o
=]

—l
—l

—l

Mo, of davs 1 Mo. of times per daw

Mo, of times per day
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2—-1 Demonstration 1 (Substrate)

Repeated Dose Simulation ( Competitive Inhibition Model )

Dosing Regimen

o)
FUJITSU

Substrate Inhibitor
Dirug Ketoconazole
Doze [me] Doze [me]

Mo, of times per day Mo, of days

O Mo. of times per day N.,D' of davs <\?\_—> ReSUIts (in Vivo Ki)

Substrate Timing

Start at EI [h] after inhibitor dose number

7

7

[ GCalculate Inhibitor Steady State ]

AUC ratio 1.9 — 2.1

Preview CmaX ratIO 1 .4 — 1 .6
Inhibitor +1 +2 +3 *4 +5 ”~
| day 1 | day 2 | day 3 | day 4 | ] 700
Substrate &1 ' & Ay As ﬁﬁ[ﬂj
< | > =
500
Substrate Imbibitor ‘E'
=m0 ] =
.‘E 400
o M+ = 0m 4 =
[E]
% an % — g 300
[
E oo 4 E o 00 3
am 3 & 1om 3
100
o t t t o t
0 Bl 100 150 i @ 100 10 0
Tirne =] Tirne [rrars] 1] + 1 ’ ; + }
1] a0 100

Higher risk of DDI compared to single dose

22
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2—-2 Demonstration 2 (MBI) FUjiTsu

Objective

Investigate the possibility of DrugY as MBI after observing
an increase in its inhibitory effect due to preincubation.

(1) DrugY as a CYP2D6 substrate also irreversibly
inhibits CYP2D6 ( DrugY’ s effective blood

concentration is assumed to be 30ug/L )

(2) DrugY’ s PK parameters have been calculated from
In vitro assays and animal data

(3) Coadministration with Metoprolol (2D6 substrate)
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2—-2 Demonstration 2 (MBI) FUjiTsu

Parameters used in simulation

(1) Calculated parameters

renal clearance CLr =0.728 L/h

volume of distribution Vd =1067 L/kg

plasma unbound fraction fup =0.05

blood—plasma conc. ratio Rb =10

absorption rate constant ka =0.987 (h™)

hepatic intrinsic clearance CLh,int = 3773 ug/L
(2) in vitro data

fraction of 2D6 metabolism fm,2ps = 0.86

apparent inhibition constant Ki,app = 118.07 ug/L

max. inactivation rate constant Kinact = 10.2 (h™")

(3) Metoprolol dosing regimen
Twice a day (1 week) Dose = 60mg
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2—-2 Demonstration 2 (MBI)

DrugY parameters
to be registered
in DDI Simulator

PK parameters

Parameter registration

Drug detailz
0
Ma e |Drug“rr ) |
Model (33 Competitive () Mechanizm-Based
[ General | B substrate | [T Whibitor

\

FaFe |'I

Glr L] (0728 \

o)
FUJITSU

| |
in vivo Ki fun J0c6 | ol |
ka [1/h] (0987 | W1 L] 1067 |
kN2 [1/h] [0 / | k21 [1/h] [0 / |
GLH.int 75/ | D [mg]Jyl |
[ cereral | Gl Substrate | [ Gereral | [ Substrate B Thibitor
m kinact [1/h] Kiapp [uesL]
142 | | 12 | | | |
208 | | 268 | | | |
209 | | 2c | | |
2018 | | 291 |
@Iﬁ' D& 102 | 11807
AT — | T
Orther | | il | | | |
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2—-2 Demonstration 2 (MBI) FUjiTsu

Optimized dosing regimen

Investigation of correct oral dose for DrugY in order to reach
its effective blood concentration = 30ug/L

130

100mg/day

repeated
for 10 days —

100

ritration [pasL]

Conce
()]
(]

]

]
=

i
=

40mg /day

repeated .
for 10 days — & 2

=
L]

ncentration [pasL]
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2—-2 Demonstration 2 (MBI) FujiTsu
Steady—state Calculations

Metoprolol Drug™’

Dose [mel ‘ﬁ. Dose [me] <4D )

Mo. of times per da. of day Mo, of times per day Mo. of davs

Substrate Timing

Start at EI [h] after inhibitar doze number

|
[}

140

Ratio of Active Enzymes(REact)

1.2
120 1 1 _ B0 o 10+ .
= = £ T
g 100 i 2504 T ns
R 1 £ S 06 ]
= =
€ 60§ 1 £ a0 =
3 ] L 04
S 40 ] 1 5 = =
8 = < 0z
20 3 10 3 :
0 . i . . 0 : | | : : : oo ' ' ' ' ' '
o 50 100 150 200 250 300 350 o 50 100 150 200 250 300 35 0 &0 100 150 280 250 300 350
Time [hours] Tirme [hours] Tirne [hours]

Predicted Results

" AUC ratio 4.8
o Cmax ratio 3.8

+ t T t
a0 100 130 200 250
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3. Future Plans FUjITSU

DDI Simulator Future Enhancements

(1) Transporter model

(2) Data on FDA recommended drugs
(3) PK Parameter calculations

(4) Intravenous dosing simulations
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3. Future Plans

PK Parameter Calculations

Excel-based Tool

PK Parameter Database

37 Drugs

FDA recommended
drugs

Transporter

Inhibitors

Dosing Regimen

Oral Administration

Substrate timing

Steady-state of
repeated dose

_______________________________________

Intraveno

us

Administration

PBPK Models

Competitive

MBI

Transporter

V2.0

o)
FUJITSU

version 1.0

version
upgrade
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3. Future Plans (New Drug Data)

(e®)
FUJITSU

List of FDA recommended drugs for study of interactions

Guidance for Industry (draft ) —Drug Interaction Studies, September 2006

Triazolam

CYP Substrate Inhibitor
1A2 |Theophylline, Caffeine Fluvoxamine
2C8 |Rosiglitazone Montelukast
2C9 (Warfarin, Tolbutamide Fluconazole, Amiodarone
Omeprazole, Fluvoxamine,
2C19 |Omeprazole,Lansoprazole Moclobemide
2D6 Desipramine, Atomoxetine, Paroxetine, Quinidine, Fluoxetine
Dextromethorphan,
Midazolam, Buspirone, Atazanavir, Indinavir,
3A4 |Felodipine,Lovastatin,Eletriptan, |Saquinavir,Itraconazole ,Nelfinavir,
3A5 [Sildenafil, Simvastatin, Nefazodone, Ketoconazole,

Telithromycin, Clarithromycin

Drugs marked in black : already included in DDI Simulator

Drugs marked in red

. ready for next release
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