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— ACAT™ model:

* Allow two solubility inputs for different drug forms
(crystalline, amorphous)

* Fed state conditions based on meal type

— PBPKPlus™ Module:

* Mechanistic pregnancy PBPK model
* Lysosomal trapping

* Allow different tissue model types (perfusion- or
permeability-limited) for different compounds in
simulation

— Metabolism and Transporter Module:

* New enzyme/transporter distribution information

* Provide default population for extensive, intermediate,
and poor metabolizers based on specific genotypes

DDI Module:

* Additional compound model files for substrates & inhibitors

PDPlus™ Module:

* Precursor-dependent indirect models

ADRM Module:

* APl evaporation with transdermal administration
* Effect of immune response with intramuscular injection

Others:

* Flexibility in solubility vs. pH model fitting
* Updates in Peff converter
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Eile Edit Database 3Simulation Setup Controlled RBelease Tools Medules (Optional)  Help
Compound T Gut Physiology-Hum T Pharmacokinetics T Si
—Selected Compound 360020
14| 4 [Test] MEI S Trans Tme =33 Mean Abs Time (h] =

|Current= F:Total=9

Langest Dizz. Time (h) iz @ pH 1.0 = 1335.47 haurz
Maw Ahz Doze [S+)=5.9559E+1 mq.

Molecular Formula: | BiCKS

M olecular \Weight [g/mall: I 200
[0gP [neutral): I 45 (@=pH: I K]

pka Table

Enzyme Table

Transporter Table

bl am b Dose (i) =f

Support Files

/

Dozage

Form: IR: Tablet

Iritial Doze (mg):
Subzequent Dozes [mg):
Dozing Interval [h):

[Daze Valume [mL]:

=

Farm 1 Farm 2

f (% Doze) 100

pH far Bef. Solubility: |1

—
—

ok
Ref. Salubility [mg/ml): ||:|_|:||:||:|1 ||:|.1
Solubility for Cancel
precipitated particles v r
Peff [cmds« 1074): | 1

Sim Peff 1074 [Human] | 1.0

Convert from User Data

E Particle Size Distribution

—Form 1

Diff. Coeff. [cm™24s = 'IEIAE]:I 0.52
Dirug Particle Density [glml): I 12

pH far Ref. Su:ulubility:l 1 Mire
Solubilty (ma/mL @pH=TE[ 1.0E 4 (ool
Mean Precipitation Time [zec): | 300

Particle Size (form 1] R=25.00, D=50.00

Motes

pk.a Table | logD: Emp-6.1 Dizz Model Johhzon

PartSize-Sal OM | BileSalt-Sal: OM | Diff: ON | ConstRad: OM | Frecip

Mean Particle Radiug [um]: IEE—
Standard Deviation: IEI—

Number of Bins: I'l—

Distribution Type: -
i |25— B |25—
Shape Factor: |17

— Form 2

Mean

Distribution Type: |[IEREETE -

Fagaz: |25

Particle Radius [um]: |25

Standard Deviation: IEI
Mumber of Bins: |1

Hmas: |25
Shape Factor: |1

[~ Modify Min and Max Radius
[+ Keep Constant Radius in Each Bin

OK

Mate: the particle size information will be uzed
only for the formfg] that have non-zero % doze
defined in the multiple solubilities window.

Cancel
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[ E
Eile Edit Database 3Simulation Setup Controlled RBelease Tools Medules (Optional)  Help
Compound T Gut Physiology-Hum T Pharmacokinetics T Si
—Selected Compound 360020
14| 4 [Test] MEI S Trans Tme =33 Mean Abs Time (h] =

Langest Dizz. Time (h) iz @ pH 1.0 = 1335.47 haurz

|Current= F:Total=9

Maw Ahz Doze [S+)=5.9559E+1 mq.

Molecular Formula: | BiCKS

M olecular \Weight [g/mall: I 200
[0gP [neutral): I 45 (@=pH: I K]

pka Table

Enzyme Table

Transporter Table

Support Files

bl am b Dose (i) =f

/

Dozage

Form: IR: Tablet

Iritial Doze (mg):
Subzequent Dozes [mg):
Dozing Interval [h):

[Daze Valume [mL]:

=

Farm 1

f (% Doze) 100

pH far Bef. Solubility: |1
Ref. Salubility [mg/ml): ||:|_|:||:||:|1

Salubility far
precipitated particles v

E Tabulated Data Input

Farm 2

1

Sk

OE.

Cancel

File Units Tools

Particle Size Distribution Data

I Mo. of Data Paoints

K|

Wiite comments here:

Diff. Coeff. [cm™24s = 'IEIAE]:I 0.52
Dirug Particle Density [glml): I 12

pH far Ref. Su:ulubility:l 1 Mire
Solubilty (ma/mL @pH=TE[ 1.0E 4 (ool
Mean Precipitation Time [zec): | 300

Particle Size (form 1] R=25.00, D=50.00

P50 Type: IAF'I Particles LI

Falyrnarph: I 1 vI
R adius [um] |Form 2

Motes

pk.a Table | logD: Emp-6.1 Dizz Model Johhzon

PartSize-Sal OM | BileSalt-Sal: OM | Diff: ON | ConstRad: OM | Frecip

] 10
20 50
a0 30

Sort Data on Radius |

OK

Cancel

Clear

Redraw

Fit Distribution

30
85
80
75
70
85
60
55 4

£ 50

5 45

B

“ 35
304
25
20
15 4

10
; _l
0 T T
10 20 30 40 50
Radius [um]

MNumber of Bing to Use in Simulation I
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E Inputs for Multiple Solubilities

E Inputs for Multiple Solubilities

E Inputs for Multiple Solubilities

Farm 1 Farm 2 Farm 1 Farm 2 Foarm 1 Foarm 2
f (% Daose) |1 0o ||:| f (% Daose] Im— |3|:|— f % Dose] Iq— |‘||j|j—
pH for Ref. Solubility: |-| |-| pH for Ref. Solubility: |-|— |-|— pH for Ref. Solubility: |1— |1—
Ref. Solubility [rgmi]: ||:|_|j|j|:|‘| ID_1 il Ref. Solubility (rg/mi]: IW ||:|1— il Ref. Solubility (mg/ml): IW ||:|-|— il
Salubility F Cancel Salubilitu F Cancel S alubilitu | Cancel
pﬁagigigteﬂ particles 4 r 4' pﬁagigillt:teﬂ particles v r 4' pﬁegigiltt:te?:lr particles i r 4'
Test 1 Test 1 Test 1
0.006 0.006 i 0.006
— 'g' — :'9 — 'g'
- -l i -
2 0.005: o 2 0.005- 8 2 0.005: o
— — i —
o L7 o L7 o L7
3 0.004- S = 0.0044 S 3 0.004- S
-6 -6 -6
S £ S = S £
'ﬁ 0.0034 -5 ﬂ ﬁ 0.0034 :'5 E ﬁ 0.0034 -5 ﬂ
= -4 © = 4 © i -4 ©
= 4 4 i 4
S 0.002 L, = S 0.002 3 = S 0.002 L, =
: : , | ¢
S 0.001 2 S 0.001 2 S 0.001 2
o 1 o L1 o 1
u L) L] L] L] L L L) L] L) G G'l LJ L} L) L L] L] L] LJ L] :u u L L) L] L] L] L L L) L] L)
0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40 45
Simulation Time (h) Simulation Time (h) Simulation Time (h)

5 blue — plasma concentration, red —amount dissolved, cyan — amount absorbed
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E Inputs for Multiple Solubilities 4 E Inputs for Multiple Solubilities

Farm 1 Farm 2 Farm 1 Famm 2
f % Dose] 100 Ig— f % Dose] 100 Ig—
pH for Ref. Solubility: |1— |1— pH for Ref. Solubility: |1— |1—
Fief. Saolubility [rmgdmml): IF Ir il Fief. Saolubility [rmgdmml): IT Ir il
ﬁfalg:?::!ltt:tg?:lr particles 2 r ﬂl ﬁfalg:?::!ltt:tg?:lr particles r v ﬂl
Test 2 Test 2
100 100
g 0.084 00 g 0.084 90
0.074 ] 0.074 ]
'-a’ \‘ :3[} '-a’ :3[}
3 0.06- 70 o 3 0.06- 70 o
c : c :
& 0.051 60 E § 0.055 60 E
S 0.04; S S 0.04; S
= 40 S £ 40 S
S 0.034 i = S 0.034 i =
o r30 o 30
E 0.024 20 E 0.024 20
O 0.01 3.1(} O 0.014 3.1(}
04 . : , , Lo 0 . : , , Lo
5 10 15 20 5 10 15 20
Simulation Time (h) Simulation Time (h)
6 blue — plasma concentration, red — amount dissolved, cyan — amount absorbed &8 SimulationsPlus
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File Edit Database Simulation Setup Controlled Release  Toels  Modules (Optional)  Help
Compound T Gut Physiology-Hum T Pharmacokinetics T Simulation T Graph
~ Compartmental Parameters —
I e _Hk?jlitﬁi" | v Zero-order ga-stric emptying ot auttianst e
rtment D ata nzyme and [rans egional Distributions |
Peff ASF pH T];rrna:?:lt] olume L?:ﬂ;h H[?:l::]i‘lils SEF Billfna ialt
1] 0.0 4190 I 245 ) 2313 947 1.000 go.a0
1] 2721 540 onmm— mEE 4235 Q2228
1] 2EE3 540 034 166.6 B0.26 1. 1943 Q1803
1] 2EES |B.0O0 074 131.0 B0.26 1% 1499
1] 2640 |BEQ n56a 102.0 B0.26 116 3023 Q104
1] 2E21  |BA0 042 75,35 B0.26 1.00 2563 §7.093
1] 2583|740 023 5367 B0.26 084 2103 §1.043
1] 0382 (640 436 50,43 13.50 345 1.730 goa
1] 0823  |6A0 13.07 53.65 28.35 245 2480 Qo0
<] | [
c1-c4: Joossad  [o4z02s [o12147  [oeesy [ FedMealOptions | e s L —
Physiology: |Human - Physiclogical - Fed & jJ Percent Fluid in SI: 40 Colon:[10
ASF Model: [Opt logD Modsl 544 6.1 |

calories

* Account for effect of fat content on
bile salt concentration

¥l Fed State Model

Fed State Model IDEfEIUm LI

Meal Calories Iggg_gg % Fat in Meal |3|:|_|:||:|

Current gasztric transit time of 1.00 hr.

Current duodenum bile zalt concentration is 14.44 m._

Cancel | oK |

Biorelevant zolubilities from ADMET Predictor vB.1

pk.a

Table | lagD: Struct-6.1 Dizs Madel: Johnson PartSize-Sal: OM | BileSal-5al: OM | Ditf: OM

Bl (Y ”F'rec:ip:Time Ppara OFF  |EHE: OFF |ACAT:Cc |,

¥ Fed State Model

Fed State Model

I1zer-Defined Fat and Calories
=3 FDA Breakfast Meal
Lowe Fat - Low Calarie teal
Lave Fat - Maoderate Calone Meal
Laova Fat - High Calorie Meal
koderate Fat - Low Calorie Meal
taoderate Fat - Moderate Calone Meal hd

Cancel [0].4

Meal Calories

Current gastric tran

Current duodenum b
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Gastric Emptying Time (hr)

 Based on meal size (calories) the
gastric emptying rate will change

* Correlation based on 12 literature
papers and 51 measured gastric
emptying time curves from ~45-1200
calories

20 30 40 50 60
Meal % Daily Calories
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-  — —e—mm-m-

Fasted Fed Fed

c c c
IE IE IE
s s s
= = £
o o )
Q Q Q
c c c
o) o) o
Q Q Q
© % © ©
£ % £ £
0 b 0 0
= = =
o o o

n

o 1 20 30 40 10 20 30 40 10 20 30 40

Simulation Time (h) Simulation Time (h) Simulation Time (h)
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— Mmoael:

* Allow two solubility inputs for different drug forms
(crystalline, amorphous)

* Fed state conditions based on meal type

— PBPKPlus™ Module:

* Mechanistic pregnancy PBPK model
* Lysosomal trapping

* Allow different tissue model types (perfusion- or
permeability-limited) for different compounds in
simulation

— Metabolism and Transporter Module:

* New enzyme/transporter distribution information

* Provide default population for extensive, intermediate,
and poor metabolizers based on specific genotypes

10

odule:
e Additional compound model files for substrates & inhibitors

PDPlus™ Module:

* Precursor-dependent indirect models

ADRM Module:

* APl evaporation with transdermal administration
e Effect of immune response with intramuscular injection

Others:

* Flexibility in solubility vs. pH model fitting
* Updates in Peff converter
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W= 135597

a=11.958

Q=12.441
W = 1355.97|

RedMarrow|

Vo= 1131.597|

0=56599

RedMarrow|

0=56599
Vo= 1131.597|

RestOfBody]

11

WV =274172

a=13708

Rest0fBody|

0 =1.4257|
W= 285344

Relevant mechanisms:

Intramembranous pathway (between
amniotic fluid and fetal blood within the
placenta and membranes)

Transmembraneous pathway (between
amniotic fluid and uterus)

Fetal pathway (swallowing, secretion,
urination etc)

Ductus
Arterialsus

Fetal
Avrterial

AmnioticFluid

PlacentaFetal -=eg———
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m PEAR Physiology

File Legacy Options
New PEAR Physiology

Balance Model | [~ Expand View

€O [mL/s]: 1044137

~PEAR Inputs ~PEAR Outputs
s Name Wolume [ml] Perfusion [mL/s
gEs— [Human =l Hepatic Aftery _|0.0000 95361
ulation: |—_l Lung 863.0109 104.4137
Por Amesican e Agterial Supply 1614.2065 104.4137
Gender: Female - Yenous Retum 3228.4123 104.4137
Adipose 377715942 |18.8958
Health Status: [pregnant ~] Muscle 17260.8337  |8.6304
Liver 1474.0076 24.5673
- ACAT Gut 0.0000 128010
Age: -
0e: [pexs  v] [0 :I Splesn 1286666 22302
Weight Gain [kg]: Ii Heart 293.0641 46890
- 25 Brain 1355.9673 12,0274
Fetal Weight [kgl: |0 nops Kidney 3551918 20,2389
Skin 2232.4382 55311
f Bty ReproOrg 96,2603 03369
Gestation Age IE - Redianow 1131.9725 56599
[weekl: j YellowMarrow 2983 4221 1.4917
P e Male > RestOfBody 2754.8561 13774
Uterus 105.6562 0.8673
Height [cm]: 162.2 . .
— Defines the weight before
Weight kgl ' pregnant and used for tissue
BMI [ko/m2}:  [28.3503 calculation
% Body Fat: |35. 89

0OK | Cancel |

m PEAR. Physiology

File Legacy Options

New PEAR Physiology

Balance Model | [~ Expand View

~PEAR Inputs ~PEAR Outputs
. Mame Yolurme [rl] Perfusion [mL/s
S - — —
ot [Humen = Hepatic Aftery | 0.0000 35361
e Iﬁ Lung 863.0109 128.1165
Pop American hd Arterial Supply 2157 5381 128.1165
Gender: Female - Yenous Return 4315.0762 128.1165
Adipose 43366.8134 | 21.6634
Health Status: [pregnant  v] Muscle 164249434 |8.2125
Liver 1474.0076 245673
Age: = ACAT Gut 0.0000 12,8010
0 [jeas ] | = Spieen 128 6666 2230
Weight Gain - Heart 293.0641 4.6830

- Brain 13559673 13.6831

Fetal Weight [kg]: |1,4usa Kidney 4301358 28.3544
Skin 2391.0108 5.9775
Fetal CO [mL/

[mi/sk |11 750554 ReproDig 96.2603 0.3363
Gestation Age Ig] = RedMarrow 1131.9725 56533
[weekl: :I YellowMarrow 2983.4221 1.4917
Fetus Gender: |Mall= - RestDfBody 33501413 1.6751

Uterus 804.6208 1.9327
Height [cm]: |152_2 PlacentaMaternal | 231.9629 9.8531
] Obese Fetal 1406.3000 £.4268
Weight [kg]: |‘3'5-’5'5 PlacentaFetal 266.8821 53238
|—32'9357 Fetal Arterial Supply | 24.7530 11.7506
BMI [kg/m"2]: Fetal Venous Feturn| 103.4533 11.7506
% Body Fat: |35. 27 AmnioticFluid 723.2456 0.0000
CO [mL/s]: |123_1155
A 4
Consistent with
0K | Cancel |

infant physiology

,, Gestation week = 6 - fetus starts to have heartbeat.

User input:

-  Age

- Gender

- Gestational age

Program creates (can

be modified by user):

- Pre-pregnancy
weight

- Current weight

- Fetal info (weight,
height, cardiac
output, etc.)

SimulationsPlus
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W Population Simulator PEAR Settings

File Legacy Options
PEAR Population Simulator Settings

seecies: [ | \/@riability in both maternal and fetal physiologies will be included

~Human Sample Statistics

[~ Perform simple Monte-Carlo simulation (for uncertainty analysis)

Weight Gain between |3 And Ig kg

Weight between |55.18 And (3618 |kg ~l

BMI between |25_155 And |38_553 kg/m"2
Height between |134.55 And |195,54 cm

Maternal:
pm?:‘m::: |A|mrican j I;::_’I:':: IF'le.gmnt j % Male: Igi
Age between |2|J |years ~| And |4D |years |

Fetal:

Z Male: Iaji

Gest Age between |15 And |2‘5 weeks

Weight between Igﬂ And |12|]

|% Typical Weight |
And |40 fem =l

Height between Igu

Gestational age needs to fall within
one of the two groups: less than 6

A =4

Typical Subject Characternstics:
Female 20 years old: 69.92kg; 162.71cm; BMI=26.41
Female 40 vears old: 78 7kg: 161.17cm; BMI=30.3 OK

weeks or more than 6 weeks.

| Cancel |

= —----ulationsPlus
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W Population Simulator PEAR Settings

File Legacy Options

PEAR Population Simulator Settings

seecies: [ | \/@riability in both maternal and fetal physiologies will be included

~Human Sample Statistics

Maternal:

Sample

[~ Perform simple Monte-Carlo simulation (for uncertainty analysis)

; Health
Population: |Amencan d Status: I Pregnant

Age between |2|J | years

j % Male: IDi % Male: Iaji

v| And |40

| years Ll Gest Age between |15 And |2‘5 weeks

Weight Gain between |3

And |9 kg

Fetal:

Weight between Igﬂ

And |120

|% Typical Weight |

Height between Igu

Weight between IBB.1B And (3618 |kg

BMI between |25_155 And |38_553 kg/m"2
Height between |134.55 And |195,54 cm

And |40

Jem =

ody weight is calculated from body weight and weight gain, the final BMI and

weight range are posted here

Typical Subject Characternstics:

Female 20 years old: 69.92kg; 162.71cm; BMI=26.41
Female 40 pears old: 78.7kg; 161.17cm; BMI=30.3

OK | Cancel |

_....ulationsPlus
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surgical procedures in pregnant women N=n HO. _O
Urinary recovery of unchanged cefazolin constitutes "Qfs/\ks _ ¢0
. N—
100% of the administered dose | O NN
.. . .. s” = \N/[/\/f Y
Renal elimination of cefazolin involves glomerular H N N

filtration and tubular secretion mediated by influx OATs
1/3 and efflux transporter MRP 4 (Km and Vmax values
were fitted for healthy subjects). For Kidney filtration,
the default fup*GFR is used.

SimulationsPlus
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Cefazolin_IV_500mg_Kldney-trans
500

Concentration (pg/mL)
g £ 8 8 &8 8 8

3

Gefazolin_IV_500mg_Kldney-trans
W

Concentration (pg/mL)
B

2 a4 5 L3 7 8
Simulation Time (h)

[ 10
Simulation Time (h)

Cefazolin_IV_1000mg_Kldney-transporters

500

450

400

Concentration (ug/mL)
- - [} [} ©w (2]
g8 8 8 8 8 8
[m]

s

Cefazolin_IV_1000mg_Kidney-transporters
w0

=

Concentration (pg/mL)

10"

]
Simulation Time (h)

4 6 8 10
Simulation Time (h)

16

Cefazolin_inf_2g_Kldney-transporters
500

450

400

Concentration (ug/mL)
- - [} N (2] (2]
S 8 8 8 8 B8

3

o

Cefazolin_inf_2g_Kldney-transporters
0

Concentration (ugimL)

T 1§ &
Simulation Time (h}

[

4 6 8 10
Simulation Time (h)

Cefazolin_inf_3g_Kldney-transporters
500

%@fazulin_mf_:ig_mdney-transponers

450

g &

g
Concentration {ug/mL}

¢ 2 4 & & 1w
Simulation Time (h)

Concentration (ug/mL)
g B B

2

3

Simulation Time (h)

Cefazolin_inf_4g_Kldney-transporters
500:

Cefazolin_inf_4g_Kidney-transporters

450

g 8

g

Concentration (pg/mL)

oz 4 & & 1w 12
Simulation Time (h)

Concentration (ug/mL)
[ L]
g8 B

2

0 2 4 [ 8 10
Simulation Time (h)

Observed Data: Philipson 1987 - 0.5 g IV; Rattie 1974-> 1 g IV; Smyth 19792 2; 3;4g IV
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Cefazolin was administered to pregnant women before undergoing cesarean delivery

Maternal plasma

Young 2015 - mean concentration - 39 GA

180

Cefazolin - 2000 mg IV

1404

1304
. 120
£ 1104
S 1001
904
804
704
601
501
40 L
304
204
104

Concentration (pg/m

0

s

Concentration (pg/mL)
3

E_

3

¢ 1 2 3 4 5 &
Simulation Time (h)

T8

Simulation Time (h)

Cefazolin - 3000 mg IV

Young 2015 - mean concentration - 39 GA
400

35049 | T

W
8

(]
g

Coencentration (ug/mL)

o
m ST 5 i1 % 8 7 %
Simulation Time (h)

g

Concentration (png/mL)
- Ky
3 g

8

2

T T T T T T

o 1 2 3 4 5 6 7
Simulation Time (h)

@

Maternal (left) and neonatal (right) plasma

17

Observed Data: Young 2015; Elkomy 2014

Elkomy 2014 5th, 50th, 95th centile of concentration

Cefazolin - 1000 mg IV

39 GA

140

1304

1204 -
ﬁ110- §
o -g
D 904 H
= 2
— [u] S 10"
c 801 ¢
=]
O\ °

107

g 601 [m] ° ! s:nulauozﬂme(‘h) ¢ ¢

50
2
§ “pe

304

204

104

0 1 2 3 4 5 6

Simulation Time (h)

Cefazolin - 1000 mg IV
Elkomy 2014 - 39 GA

Concentration (ug/mL)

1 5

2 3 4
Simulation Time (h)

2 3 a 5 5
Simulation Time (h)
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18

then used to predict
maternal and fetal PK

Cefazolin was

administered to pregnant
women (IV or IM) before

undergoing elective
cesarean delivery or
hysterectomy

Cefazolin - 1000 mg IV
FioreM 2001 - 39 GA

Cefazolin - 1000 mg IV
FioreM 2001 - 39 GA

Cefazolin - 1000 mg IV
FioreM 2001 - 39 GA

Observed Data: Fiore Mitchell 2001; Bernard 1977

75 24 10
70 _ 9 ~
65 2 s
o é 5 ® L N
£ 55 £ £ 7 g/
5 : £ i
£ . N P
c 45 3 S |
2 40 =] ot
E 35 a 10" T E
gaf o £
[T
fasf o0 2
S20{ O 5
©s o o
10
51 o
ol : r : - — :
o 1 2 3 4 & 7 2 3 4 5 & 7
Simulation Time (h) Simulation Time (h) Simulation Time (h)
Cefazolin - 963 mg IM Cefazolin - 963 mg IM Cefazolin - 963 mg IM
Bernard 1977 - 14 GA Bernard 1977 - 14 GA . Bernard 1977 - 14 GA
60 3
554 * 121 124 4
50l I e 114 - “
—_ 3 104 10] £
£ g pry ry H
& 40 % E ° E o g
2 5 5
c 351 e = 8
o c 74 c 74
- 304 107l 2 2 10"
g T ety 1 B 6 E 5
g E 51 E 54 * ‘ Simulati "‘:mIirnc (1:) ®
3 204 0 o
c C 44 [y
S 15 S 3
o 3 3
104 i )
s 14 14
o - o
0 1 2 3 4 5 6 7 & 9 10 0% r > v 0Ly : ; . =
= : - 0 5 10 15 0 5 10 15 20
Simulation Time (h) Simulation Time (h) Simulation Time (h)
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include ysosomal compartment water compartment

Kpu=V, + ]'/Xﬂv 1/ X p1uys V ( P-V, +(0.3-P+0.7) Vot ] N
ew iw Lys
1 1/ X[D],p 1/ X[D],p

PV, +(0.3-P+0.7)-V_, -
(Fn_|_ Fa). i—l— nlp ( ) php
fup 1/X[D],p

Ka-[AP X X o10e
(FC)o a‘[ ]T . (1_VLyS ). [D+],iW VLyS . [D+]|Ly5
1/ Xip1p) X ol X

[DlLys )

T~

Binding to acidic
phospholipids in lysosomes

}-RAtp+

19 SimulationsPlus
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Table 1

Tissue-specific input parameters for the extended Rodgers model used to predict Kpu values in lung, kidney and liver in rat.

20

Lung Kidney Liver
Alveolar macrophages Type 11 cells Residual cells Total kidney Hepatocytes Kupffer cells Endothelial cells Fat-storing cells

Seett ope [%] 4.1° 8.3% 87.6° 100 77.8" 2.1° 2.8" 1.4°
fiys (%) 7.8° 3 1 1.2¢ 0.82° 13.57¢ 6.86° 0.23°
PHiys 475" 5.1% 5.1 5.1" 472 4.94 5.1 5.1
Fractional tissue volume (total tissue)®
fu 0.022 0.012 0.014
fm e e B Tl e atul Lul 9-024‘0
Jew c 0.161
fw 2 LA 0.573

S 1.00 s
Tissue concentration of ajy @ = . ®
AP~ [mg/g] t ) 4.56

0.75 A

E a

= A

£ 0.50 et

r ot

€ 0.25 &

o @

3

3- 0.00 T T T T T

1 2 3 4 5 6
Concentration of Acidic Phospholipids
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PEPK Options
Tissue Parameters fon Liver

File Legacy Options _ _ _
-PBPK Settings Basic Advanced Enzymes Tranzporters
—Partition Coefficient {(Kp) Settings
vt [ 00348 Fuee: | 0161 Feende: | 0005
— Perfusion Limited Tizsues — | Permeability Limited Tizsues " 0.0348 vEr 0181 vends 0.005
—kp Method — Kp Method Woht: 0.0252 Fuew: nos Leakage: ns
= Poulin & Thei - Homogeneous = Poulin & Theil - Homogeneous _— —
i . i . Wit 0.751 il 000594
= Poulin & Theil - Extracelular % Poulin & Theil - Extracelular  Adipose
i~ Berezhkovskiy i Bereghkovskiy Capt: 456 Lys pH: 4.84
= Bodgers, Leaky, Rowland ~ Ruodgers, Leaky, Bowland ] ——————
_ _ Denzity (gL 1.07
f* Lukacova [Fodgers-Single] {7~ Lukacova [Fodgers-Single]
= Lukacova with Lysozomes  Lukacova with Lysozomes
" Uszer Defined = Uzer Defined B azalateral: Apical:
SA [ema]: 0o 0.0
— Fut Method — Fu Extracelular Method
 PoulinEg. S5+ 3.0 and earlier  PoulinEg. (% S+ 3.5 [Default)
% Save | Cancel
9 Sl il —FuIntracellular Method——————————
= Poulin Eq. = S+ v3.0 and earlier
7 S5+ w35 wilys % S+ +9.5 [Defaull)
Current Drug Properties:
[ogPow =270 Fup=440% Rbp=070
Strongest Baze pka=9.00
[3].4 | Cancel . s
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SCIENCE + SOFTWARE = SUCCESS




Adipose Brain Gut Heart
. 1000.00 1000.00
- 1000.00 1 —=357) - 1000.00 5 e 227 5 3 % 5 " =
o i “1 o ¢ g o Y o e e
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0.10 r . . : 0.01 4=<==—q . . . . 0.10 40—y . . 0.10 4y . .
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Observed Kpu Observed Kpu Observed Kpu Observed Kpu
Skin Spleen Vss Vss
1000.00 = 1000.00 - — 10.000 T—
g_ < A - ghd - g_ v e o P T P [ ] °
¥ 100.00 A -2 ¥ 100.00 { et T 5.000 - % g 5 o
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Observed data from Rodgers 2005, 2006 (Kps) and Poulin 2002 (Vss) — different sets of compounds » :
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IV Bolus Population Simulation: IV Bolus IV Bolus
d B ' ¥ ——Mean Cp I
vV = Observed Mean ~ Probatibty 95 %

—

-
o

10°

10

Concentration (ng/mL)

a
~
Plasma Concentration (ng/mL)
8, 8,
i
=)
o]

z
2
:
8 g
10" % 10" 2
1 x 1
T @ % e % 0 ST & ®w e &
Time (h) Time (h) Time (h)
a b c
Samant — CPT: PSP 2017, 6, 315-321
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Updated B/P ratio to experimental values
(Bogema, 1974, PhD dissertation, Virginia
Commonwealth University

Calculated Kps with default Kp method
without lysosomal trapping (top) and new
method with lysosomes (bottom).

With Lysosomes

IV Adult 12.5 mg Male

IV Adult 50 mg Female

a a

£ £

— —

o o

£ £

c = &

'-g -g 1 ':t'th U o

© c 10+

= = o

: o : °

(3] 0 O (%] ]

c 101 s 104

5] 5]

O O

10-1 ¥ L L] ¥ L] ¥ 10-1 ¥ ¥ L L) ¥
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Simulation Time (h) Simulation Time (h)
IV Adult 12.5 mg Male IV Adult 50 mg Female
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E E
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o 104Gy o 10 -
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Mixed type

==

=
o

o

Concentration (ug/mL)

Repro0ry g
Q=02M
V= 57.64

0 2 4 6 8 1012 14 16 18 20 22 24

Simulation Time (h)

TO!

W =3293.04

blue — metabolite, red — parent

Reproor PStc=172e
Q=020
V =57.64
Ptc = 3902, Rediarraw)
=5
W= 1184 69
“rellowharrow) PStc=1.01

Simulation Time (h)
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— Mmoael:

* Allow two solubility inputs for different drug forms
(crystalline, amorphous)

* Fed state conditions based on meal type

— PBPKPlus™ Module:

* Mechanistic pregnancy PBPK model
* Lysosomal trapping

* Allow different tissue model types (perfusion- or
permeability-limited) for different compounds in
simulation

— Metabolism and Transporter Module:

* New enzyme/transporter distribution information

* Provide default population for extensive, intermediate,
and poor metabolizers based on specific genotypes

26

odule:
e Additional compound model files for substrates & inhibitors

PDPlus™ Module:

* Precursor-dependent indirect models

ADRM Module:

* APl evaporation with transdermal administration
e Effect of immune response with intramuscular injection

Others:

* Flexibility in solubility vs. pH model fitting
* Updates in Peff converter

SimulationsPlus
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Phenotype

2C9 EM
IM
PM
2C19 UM
EM
IM
PM
2D6 UM
EM
IM
PM
2B6 EM
PM

*1/*17; *17/*17

*1 /%1

*1/*2; *1/*3; *1/*5; *1/*8; *2/*17
*2/*2; ¥2/*3; ¥2/*5: *¥2 [*G; *¥3 /*3
Duplicate EM alleles

*1; *2; *2A; *35

*9; *10; *17; *29; *41

*3; *4; *5; *6; *7; *8; *14; *36; *71

UM: ultra-rapid metabolizer; EM: extensive metabolizer; IM: intermediate metabolizer; PM: poor metabolizer
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Tissue Parameters for: Liver

Basic T Advanced T Enzym:ss T Transporters ]
, | saved in the same .pbk file.
Erame sl Oy | 90 Suce/T3pe
200 L54ED] ! 00005 Default Adul Healthy _
2C9EM 1.84E-01 15 0.0005 Default Adult Healthy Benefit:
2C91M 1.08E-01 19 0.0005 Default Adult Healthy
2C9PM 3.20E-02 19 e ety 1) Users do not need to pre-select the phenotype of
ﬁﬂ 3. UUE-UZ TUR UL LIS a &3 . . .
2C13UM 4.00E-02 2 0.0005 | Defaul Adult Healthy each enzyme for the subject (too many combinations).
2) User could add phenotypes to any enzyme.
1 Set Defaults 2 Add Enzyme 3 Delete Enzyme
® ru!': Enzyme Table E’@‘
Enzyme T able |
Generic Enzyme L_ncalion Data Source V[ m?u [,m,:;:']' Km [ma/L) Melal:aite Met_Parer
Save | LCancel test enzpheno 2C3-EM FPBPK. M@crosomes 0.0025 NONE 1
test enzpheno 2C9-M Gut Microsomes 0.01 NOME 1
*
Check Entries. X
More than one phenotype were selected for the same enzyme. Make
L3 ol sure to use only one pheno e for each en e.
Only one phenotype can be selected for a specific yone phener o
enzyme in given record. o |
I | KH— 2
28 Delete Il Save I Cancel | Unit Converter
4| 4 |Record: 2 Llﬂl

S

SS




of different phenotypes for that enzyme.

1™ Enzyme Table = EoN ™
Enzyme T able

Generic Enzyme Location |Data Source V! ma:mf;]‘zof K [ma/l]  |Metabolite Met_Parer
test enzpheno 2C3EM PBPK Microsomes 0.0025 1 NONE 1

*

 PYR— 2|
Save I Cancel | Unit Converter
4| 4 |Record: 1 b | Hl

Users can modify the frequency of each phenotype
(e.g. the population simulator will select only EM
subjects if the frequency of EM is set to 1)
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§% Population Simulator PEAR Settings o[ & [
File Legacy Options
PEAR Population Simulator Settings
Species: .
~Human Sample Statistics
I~ Perform simple Monte-Carlo simulation (for uncertainty analysis)
Sample - Health = Male: ISD—
Population: IArnerlcan ll Status: II'I'EE‘Ith-’J ;I
Age between IEU | vears v| And |4U [vears |
Weight between |70.53 And 10053 kg =l
BMI between |22.553 And [32 295 ka/m"~2
Height between |147_?3 And 004 cm
(- Enzyme Phenoptype Frequency
Enzyme: [2£3 ~] UM: o EM: jogs ™M [o302  PM: [noas ‘
\

Typical Subject Characteristics:

Male 20 years old: 84.06kg; 176.1cm; BMI=27.1
Male 40 pears old: 87 58kg; 176.27cm; BMI=28.19
Female 20 years old: 69.92kg: 162 71cm; BMI=26.41
Female 40 years old: 78.7ka; 161.17cm; BMI=30.3

OK

| Cancel

US

ESS
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nzyme Table

Data Source

max [mg/s) or

(mg/s/mg-enz) Metabolite

Microsomes
D

00025 NDNE

Generic Enzyme

test enzpheno 2C5EM
— Enzyme Phenoptype Frequency

Enzyme:  [oC3 | UM: o

EM:

0.65

IM: 0,302

Cp-Venous Return-Parent

Population Simulation: test enzpheno

EURUR VR U U U Y

Mean Cp-VYenoug Return-Parent

Probability 100 %%

Probability 35 %
Probability 9

Probability 75 %
Probakbility 50 %
Probability 25 %
Probakbility 10 %

o

EC

=T

o

0.254
0.2+

0.154|

0 2 4 6

Time (h)

8 10 12 14 16 18 20 22 24

PM: Ig_mg
Subject parameters and results
Subject Nu Subject Ag Subject Wi Subject He Subject BS Subject Ge Subject Po Subject He Infant Age Birth Wk
1 34 77.6734 178.82 1.96216 Male American Healthy N/A N/A
2 29 76.2129 179.43 1.9512 Male American Healthy N/A N/A
3 32 77.9915 161.18 1.823 Female  American Obese N/A N/A
4 27 72.2791 156.77 1.72987 Female  American Healthy N/A N/A
5 32 76.2215 168.15 1.86157 Female  American Healthy N/A N/A
6 39 77.7514 161.04 1.81947 Female  American Healthy N/A N/A
7 23 78.2012 156.39 1.7856 Female  American Obese N/A N/A
8 27 87.1356 170.63 1.99154 Female  American Healthy N/A N/A
9 25 78.5424 168.53 1.88854 Female  American Healthy N/A N/A
10 32 73.8821 179.33 1.92484 Male American Healthy N/A N/A
11 31 76.4011 162.84 1.82058 Female  American Healthy N/A N/A
12 31 87.1662 172.56 2.00815 Male American Healthy N/A N/A
13 35 85.7451 170.34 1.97554 Female  American Healthy N/A N/A
14 29 71.0286 156.38 1.71398 Female  American Healthy N/A N/A
15 35 92.7883 174.16  2.07605 Male American Obese N/A N/A
16 40 82.2229 160.2 1.85617 Female  American Obese N/A N/A
17 34 85.4754 170.71 1.976 Male American Healthy N/A N/A
18 32 72.5206 168.26 1.82347 Male American Healthy N/A N/A
19 32 89.7869 169.69 2.00901 Male American Obese N/A N/A
20 36 84.7552 175.74 2.0108 Female  American Healthy N/A N/A
21 36 86.4055 172.48 2.00001 Female  American Healthy N/A N/A
22 37 81.4844 175.53 1.97573 Male American Healthy N/A N/A
23 25 B0.8528 163.9 1.87373 Female  American Obese N/A N/A
24 31 85.5945 166.51 1.94178 Female  American Obese N/A N/A
25 33  74.6525 180.85 1.94521 Male American Healthy N/A N/A

)

2C9 Phenotype
EM
EM
IM
EM
IM
IM
EM
EM
EM
EM
EM
EM
IM
EM
PM
EM
EM
EM
EM
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nzyme T able

Generic

Enzyme

Data Source

Ymax (mg/s) or

lmg/s/mgrenc)

Metabolite

p [test enzpheno

2C3EM

~ Enzyme Phenoptype Frequency

Enyme: [0 w] UM: [0 EM:[o

Microsomes

0.0025

NONE

1h: IU

PM: |1

Cp-Venous Return-Parent

Population Simulation: test enzpheno

EURUR VR U U U Y

Mean Cp-VYenoug Return-Parent

Probability 100 %%

Probability 35 %
Probability 9

Probability 75 %
Probakbility 50 %
Probability 25 %
Probakbility 10 %

o

EC

=T

o

10 12 14 16 18 20 22 24

Time

(h)

W o~ U E W N e

[t B R I R R R I I I I
[ B N N N R L= I Y R+ = B I B O IR SO ¥ T N B e

Subject parameters and results
Subject Nu Subject Ag Subject Wi Subject He Subject BS Subject Ge Subject Po Subject He Infant Age Birth Wk

30 71.6793
31 80.0239
23 89.3789
37 8b.4166
29 79.593
30 87.8761
32 91.5686
30 98.3295
34 85.7651
23 85.185
24 72,1392
37 96.7692
35 73.5218
32 76.3609
28 86.1443
35 99.5256
31 94.7591
31 87.6359
39 97.7394
36 72.1387
35 98.3794
28 100.19
22 80.8824
27 79.5737
24 96.4991

160.96
175.14
193.29
180.03
166.45
173.06
182.15
178.53

170.5
166.66
158.38
174.49
177.06
160.59
164.68
178.65
175.49

167.1

177.3
152.75
176.64
181.12
159.72
174.97
174.21

1.75703 Female
1.95744 Male
2.20365 Male
2.06322 Male
1.88221 Male
2.01931 Female
2.13265 Male
2.16644 Male
1.97708 Female
1.93909 Male
1.74129 Female
2.11635 Male
1.90318 Male
1.80191 Female
1.93153 Female
2.17867 Female
2.10627 Male
1.96636 Male
2.15011 Male
1.69619 Female
2.15026 Male
2.20669 Male
1.83925 Female
1.95138 Male
2.11138 Male

American
American
American
American
American
American
American
American
American
American
American
American
American
American
American
American
American
American
American
American
American
American
American
American
American

Healthy
Healthy
Healthy
Healthy
Healthy
Healthy
Healthy
Obese
Healthy
Obese
Healthy
Obese
Healthy
Healthy
Obese
Obese
Obese
Obese
Obese
Obese
Obese
Obese
Obese
Healthy
Obese

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

2C9 Phenotype
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM

G



— ACAT™ model:

* Allow two solubility inputs for different drug forms
(crystalline, amorphous)

* Fed state conditions based on meal type

— PBPKPlus™ Module:

* Mechanistic pregnancy PBPK model
* Lysosomal trapping

* Allow different tissue model types (perfusion- or
permeability-limited) for different compounds in
simulation

— Metabolism and Transporter Module:

* New enzyme/transporter distribution information

* Provide default population for extensive, intermediate,
and poor metabolizers based on specific genotypes

32

DDI Module:

e Additional compound model files for substrates & inhibitors

PDPlus™ Module:

* Precursor-dependent indirect models

ADRM Module:

* APl evaporation with transdermal administration
e Effect of immune response with intramuscular injection

Others:

* Flexibility in solubility vs. pH model fitting
* Updates in Peff converter

SimulationsPlus
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Alfentanil — CYP3A4 substrate

Efavirenz — moderate CYP3A4 inducer
Voriconazole — CYP3A inhibitor
Digoxin — Pgp substrate

Erythromycin — Pgp inhibitor

SimulationsPlus
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— ACAT™ model:

* Allow two solubility inputs for different drug forms
(crystalline, amorphous)

* Fed state conditions based on meal type

— PBPKPlus™ Module:

* Mechanistic pregnancy PBPK model
* Lysosomal trapping

* Allow different tissue model types (perfusion- or
permeability-limited) for different compounds in
simulation

— Metabolism and Transporter Module:

* New enzyme/transporter distribution information

* Provide default population for extensive, intermediate,
and poor metabolizers based on specific genotypes

34

DDI Module:

e Additional compound model files for substrates & inhibitors

PDPlus™ Module:

* Precursor-dependent indirect models

ADRM Module:

* APl evaporation with transdermal administration
e Effect of immune response with intramuscular injection

Others:

* Flexibility in solubility vs. pH model fitting
* Updates in Peff converter

SimulationsPlus

SCIENCE + SOFTWARE =SUCCESS



dP
—=k,{1 £ H{(Cp)}—(ks+kpll £ H2(CL)DP.  (11)

dt
ko Response
dR
E=kp“ + Hy(Cp)l X P—koue X R, (12)
VII VIII
175 - v 135
150 - P 130
125 - _ ‘.' 125
@ g :7'-.__.. 3 120
€ 1007 T——= = £ 115
% 75 _':\ IJ} _‘. % 110
o 50:‘\/ . T 105
" .0 100
&1 - g5
0% o ® % 4 @ ® o EEEEEREEEER
Time (hours) Time (hours)
ko: the zero-order rate constant for precursor production Flg. 6
kp: the first-order rate constant for production of the response variable Multiple compartment indirect response models (fop panel) and signature profiles for

k. and k_.: first-order rate constants for loss of the precursor or response Models V and V1 (bottom panel). Response curves were simulated using Eqs. 11 and 12
S

out* driven by drug concentrations following monoexponential disposition: ¢, = KD, 0 was
H % the inhibition or stimulation of precursor production set to 10, 100, or 1,000 units to achieve increasing doses. Parameter values were &= 0.12/h,

. ol e . . . Inax = 1 unit, =10 units, ECs¢ = 15 units, &, = 25 unit’h, &, = 0.5/h, and =0.25/h.
H,: the inhibition or stimulation of response production ma Smax % ko P fou
Stimulation or inhibition of k; is more commonly observed than alterations in the production of precursor.

35 From Felmlee et al. (2012) SimulationsPlus
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o e

Response

Precursor-dependent: Class V (Inhibition of response production)
Precursor-dependent: Class VI (Stimulation of response production)
Precursor-dependent: Class VII (Inhibition of precursor production)
Precursor-dependent: Class VIII (Stimulation of precursor production)

SimulationsPlus
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1_5 PDPlus Pharmacodynamic Simulations

File Database Options Objective Function Weighting
~Drug Record ain = [E
@ Curent © Multiple f\u-ﬂ@Em\E%E
~PD Record
I Prednisolone PD 1
[v —— Cp-Prednisolone [ M Cp-Prednisclone-obs
|4« PD1 P M W ~T_ Cp-Prednisolone-Err [ —— PDEffect!
Current =1 Total = 1 [V W PDEffecti-obs W T~ PDEffecti-Err
Compound |Prednisolone =]
PD Compartment IEenllal Compartment El 2501
PD Effect [|ymphocyte = =
| = | om0
~PD Model Parameters %
" Direct Models (= Indirect Models £ 150- S
o m
PD Model Hame IPlecwsur-dependent: Class ¥ ZI E. iﬂ
tp [163 Ko [072233  Imax [08 S
1IC50 |EI.IIIH§ Kb |EI.D1532 Ks IEI E 050
Kin [0.1387 Kout [03523  Fu[%] |26 «
0 20 40 60
Fum'%;d | EJ:!:":'I“ Solve Close Time [hrs]

= @ =]

— Axes options
Left Axis
IEHe-ct Comp Conch
[~ LogScale'

Right &xis
[PDEffect  +|
[7 LogScale

Cursor Position
»*-11.13

Y1: 2785

Y2 2778

[” Hide Error Bars

Plot PD/Conc vs
Time

Plot PD vs Conc

Experimental data from Magee et al. (2002)
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— ACAT™ model:

* Allow two solubility inputs for different drug forms
(crystalline, amorphous)

* Fed state conditions based on meal type

— PBPKPlus™ Module:

* Mechanistic pregnancy PBPK model
* Lysosomal trapping

* Allow different tissue model types (perfusion- or
permeability-limited) for different compounds in
simulation

— Metabolism and Transporter Module:

* New enzyme/transporter distribution information

* Provide default population for extensive, intermediate,
and poor metabolizers based on specific genotypes

38

DDI Module:

e Additional compound model files for substrates & inhibitors

PDPlus™ Module:

* Precursor-dependent indirect models

ADRM Module:

* APl evaporation with transdermal administration
e Effect of immune response with intramuscular injection

Others:

* Flexibility in solubility vs. pH model fitting
* Updates in Peff converter
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E Vehicle

Database
Forrnulation ] Solvent ] E!.rapuratlun T E mulzion T Sublayers |
Yehicle Evaporation I~ Solventis volatile

Solvent Wapor Pressure [Torr]  [100 Armbient A Velocity [mds] |0 44
Sokvent Air Diffusivity (m™2/2]  [1 DE-R Air Kinematic Yizcoszity [(m™242] [ 594E-5
Vehicle Residual Volurme [%2] |5 Char Length for Evap [m] {0 01

E vaporation R ate

Constant Model: INiEIsen ~] Solvent Evap Rate |1 S4E-3 mis |

T Skin is covered

Compound Evaporation ¥ Compound is volatile

Compound Residual &maunt 7] |1 Compound Evap Rate [%/z] |-| E-4

Evaporation time = 275 h

k. | Cancel |
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No Compound Evaporation

No Vehicle Evaporation

e

Stratum

Concentration (ug/mL)

Viable
//Epidermis

v

/

™~ Dermis

0 2 4 6

Simulation Time (h)

8 10 12 14 16 18 20 22 24

~ Vehicle ~ ompound Evaporation 0.005%/s

No Vehicle Evaporation

L)

«<T" Corneum \E\

—
/

Concentration (ug/,

=
o
.Q

) fﬁ‘/
8 10 12 14 16 18 20 22 24
Simulation Time (h)

0 2 4 6
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I,
No Compound Evaporation

No Vehicle Evaporation

Concentration (ug/mL)

10 1

1071

1071

10 -

101

107

v

/

d

™

0 2 4 6
Simulation Time (h)

8 10 12 14 16 18 20 22 24
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Compound Evaporation 0.5%/s

No Vehicle Evaporation

~ Vehicle \\
104"
_ Stratum I .00
Corneum &
ERNN N
) S 10%
Viable S
. RN
Epidermis \%\1
10 '+
e
Q
Q 0\
10" -
~ Dermis
10™

0

-7 - '///—
2 4 6
Simulation Time (h)

8 10 12 14 16 18 20 22 24
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e

Concentration (ug/mL)

10 1

1071

1071

10 -

101

107

No Compound Evaporation
No Vehicle Evaporation

v

/

0 2 4 6 8 10
Simulation Time (h)

12 14 16 18 20 22 24
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- 107 4
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=
Y]

Compound Evaporation 0.5%/s
Vehicle Evaporation 0.05%/s
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42
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=
S
10°
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|.  Acute phase of the inflammatory response

Occurs within one week following administration and is characterized by the presence of neutrophils in the area of the injection or implant.

ll.  Onset of the chronic phase of inflammation

Onset of the chronic phase of inflammation, is characterized by the appearance of monocytes and macrophages

lll.  Fibroblasts infiltration and collagen deposition

Fibroblasts infiltrate the site and collagen deposition is initiated to form a fibrous capsule. Neo-angiogenesis is also observed during this period

Intensity

<«—ACUTE — CHRONIC — GRANULATION TISSUE ——>»

& Neutrophils

—————————————— Macrophages

N izati .. .
covascularization The temporal variation in the

Foreign Body Giant Cells  th ree phases of inflammatory

Fibroblasts response resulting from

= Fibrosis aglmlnlstratlon of_
biodegradable microspheres
pleennn Mononuclear
Leucocytes

Time
(Minutes, Hours, Days, Weeks)

Anderson et. al., Advanced Drug Delivery Reviews 64 (2012), 2012
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AVERAGE HEIGHT (mm)

C — D AVERAGE DEPTH (mm) 0 0 AVERAGE LENGTH (mm)

Darville et al, Toxicologic Pathology, 2016, Vol. 44(2) 189-210
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The temporal g
evolution of V, .. was 3 1
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analogous to that of Sdepot
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E Tabulated Data Input

File Units Tools

E Muscle Comp

FEile Database

Controlled Release Data File Compound T Phyziology T Enzymes T Transporters T Immune Response ]
I Mo. of Data Paoints |_2 I F:\5 ourceCodeHelpM anualandSupportFilesiG astro\G +Gitstest |M . crd
Wiite comments here:  tepolaton Method |7 Include Immune el Layer (ILL) I W‘lable ICL Thldﬂless fcm:l 4 Y = Atexp (_Bt)
; (e ey Diffusion Coeff. in ICL [em™2/e ] [g.297E-2 AT cmdhr) ID_E|5 o
+ Linear E _
~ Plot Tupe ICL Perzent Unbound [%) Im_ggg B (1) (005 gu 'gl';:jﬁ?n“rr'
82504 g a2
* Absolute 2
 Log - ICL Average Surface Area [cm”2) I2 [ Uze Const. ICL Thickness [cm |01 =1
§ 55.00+ N u- 50 100 150
| = Set Immune Layer Default Time {hr}
Time, h % Released o
oo 0n OK =
100.0 100.0 27.50
Cancel
Save | LCancel
Clear | 0,008 +
) test IM no ICL ) testIM constant ICL ) testiM variable ICL
10 10 1 10 1
< 107 < 107 .9 < 107 .9
% 107 % 107 8 % 10° 8
2 10™ 3 10 -7 G 3 10* L7 £
] ] -6 © ] -6 ©
5 107 5 107 .z 5 107 .z
® 10 ® 10 "o ® 10° -
= . = . -4 C = . -4 C
= r = o L E] = o [<4]
3 104; 3 104; 3 - 3 104; 3 -
c 10 - c 10 - L o c 10 - L 2
o 9 o 9 o 9
O 107 O 10 1 O 107 4
10" 10710 10"°
0 50 100 150 200 250 300 350 400 450 500 0 50 100 150 200 250 300 350 400 450 500 0 50 100 150 200 250 300 350 400 450 500
Simulation Time (h) Simulation Time (h) Simulation Time (h)

blue — plasma concentration, green — ICL thickness
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— ACAT™ model:

* Allow two solubility inputs for different drug forms
(crystalline, amorphous)

* Fed state conditions based on meal type

— PBPKPlus™ Module:

* Mechanistic pregnancy PBPK model
* Lysosomal trapping

* Allow different tissue model types (perfusion- or
permeability-limited) for different compounds in
simulation

— Metabolism and Transporter Module:

* New enzyme/transporter distribution information

* Provide default population for extensive, intermediate,
and poor metabolizers based on specific genotypes
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DDI Module:

e Additional compound model files for substrates & inhibitors

PDPlus™ Module:

* Precursor-dependent indirect models

ADRM Module:

* APl evaporation with transdermal administration
e Effect of immune response with intramuscular injection

Others:

* Flexibility in solubility vs. pH model fitting
* Updates in Peff converter
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&l pKa Table

Solubility I lagD —Advanced Fitting
4cid / Base Table 2228167 pka: SF:
Genenc AcidBaze [pka S olF achar O
Ferafenadine Acid 4 036 500 [1Bazel_8.925
Fexofenadine Base 5925|500 081
* 0
E
&
£ 184
=
E
5 244
)]
[=y]
o
Optimized values: 327
SF-Acid1 3812 SF-Basel 15131
Plot DE Walues | PlotFitValues | Accept Fit Clear Fit | A+
oo 20 40 60 230 100120140
[® Plot ¥-axiz az log 5 olubility pH
[% Advanced Fitting
Delete | Save | Cancel | Bedraw |
pt.a Table: Fexofenadine
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E Permeability Converter

File
C:AUsers\PubliciSimulations Plus, Inc\G astroPlus9.6\5 ampleCaco-2_ upd
~Regression Results

BCS Compound | Exp Perm | Hurnan Peff [cmds = 1074) | Source

AMILORIDE 0 16 Lennemas, H., Xe Selected )

AMOXICILLIN 08 03 Lermmzrise, [, S48 Model R"2 SEP MAE AIC
AMTIFYRIME 28.2 5B Lennernas, H., #e " Linear 0.71524 1.4207 1.0468 55154
ATEMOLOL nz nz Lennemasz, H., ¥e

BEMSERAZIDE 1] 1.87 Lennemasz, H., et ]

CARBAMAZEPINE 0 43 Lennemas, H., Xe @ LogLinear 0.7647E 036712 02334 51239
CEPHALE=IM 05 1.56 Lennemasz, H., ¥e

CIMETIDIME 0.74 0.26 Lennermaz, H., e " Power 0.72054 1.4077 033035 54.573
DESIPRAMIME 2.6 45 Lennemasz, H., ¥e

D-GLUCOSE 1] 11.8 Lenneraz, H., et

ENALAPRIL 231 187 Lennermas, H., e

ENALAPRILAT TN Lennernas, H., e

FLIWVASTATIM 1] 2.4 Lennemasz, H., ¥e

FUROSEMIDE 01z 0.05 Lennemasz, H., ¥e

HYDROCHLOROTHYAZIDE | 051 004 Lennemaz. H. e SDEEIHTIEII"IIS Rank Carrelation Coef. far User Data : 0.69582
INOGATRAM 1] 0.0z Lennemasz, H., ¥e _ -

KETOPROFEM 0 5.7 Lennemas, H., ¥e Current Primary Permeability : 2.3
LEYODORA 1] 34 Lennemasz, H., ¥e

LISIMOPEIL 0 033 Lermemas, H. xe Hurmnan Peff Estimate with Selected kModel: 074174
I LFIICIMF n R 72 | ernarmas H st
K| b

Peff = 107 [-0.3804 + 0.6929 * log[UserPemm] |
DK Solve
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