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Equations
El (5 Repeated Assignments
© plasma_glucose AUC_24hr = Plasma_glucese_AUC*body_weight/ (time+10080)*1440
© urinary_glucose_excr_24hr = Urinary_glucose_excr/1e3*body_weight/(time+10080)*1440
© renal_threshold = basal_renal_threshold*(1-compound_Imax*Whole_body.Plasma_SGLTZ_inhib*2/(compound_IC50*2+Whole_body.Plasma_SGLT2_inhib"2))

O Plasma_insulin_conc = Plasma_insulin/plasma_vel_insulin

O insulin_secr = k_liver_paortal*Portal_insulin

O hepatic_extract = -hepatic_extract_dep*insulin_secr+ hepatic_extract_basal

© k_insulin_deg_liver = hepatic_extract*k_insulin_plasma_liver/(1-hepatic_extract)

@ glucose_excretion = (Plasma_glucose> renal_threshold)*GFR™(Plasma_glucose-renal_threshold)
© Vmax_glucose_util = Vmax_basal_glucose util+Vmax_dep_glucose_util*Interstitial_insulin

© insulin_dep_glucose_util = Vmax_glucose_utiFTissue_glucose/(Km_glucose_util+Tissue_glucose)
© glucose_utilization = insulin_indep_glucese_util+insulin_dep_glucose_util

@ glucese_appearance_rate = fraction_abs™k_glucese_abs™Gut_glucose™(basis/body_weight)

@ glucose_prod = EGP_max-LGE"Plasma_glucose-IAL"Insulin_delay_2-PIAL"Portal_insulin

plasma_glucose_conc_rate =
(glucose_prod+glucose_appearance_rate-insulin_indep_glucese_util-glucose_excretion-k_tissue_plasma*Plasma_glucose+ k_plasma_tissue*Tissue_glucese)/plasma_vel_glucese

insulin_prod =
@ delayed_glucose_signal+basal_insulin_secr+ (plasma_glucose_conc_rate»0*plasma_glucose_conc_rateB&Plasma_glucose_conca basal_plasma_glucose_conc)*K_insulin_prod*plasma_glu...
© Stomach_glucose = Stomach_glucose_solid+Stomach_glucose_tritur

k_emptying = gastric_emptying_kmin+0.5*(gastric_emptying_kmax-gastric_emptying_kmin)*(tanh(gastric_emptying_a*(Stomach_glucose-gastric_emptying_b*[Stomach Glucase After
Dosingl))-tanh(gastric_emptying_c*(Stomach_glucose-gastric_emptying_d*[Stomach Glucose After Dosing]))+2)

=1 ODEs
d{Stomach_glucose_solid)/dt = -(k_grinding*Stomach_glucose_solid)
d(Stomach_glucese_tritur)/dt = (k_grinding*Stomach_glucose_solid) - (k_emptying*Stomach_glucose_tritur)
d{Gut_glucese)/dt = (k_emptying™Stomach_glucese_tritur) - (k_glucose_abs™Gut_glucose)
d(Plasma_glucose)/dt = (glucose_sppearance rate) - (k_tissue_plasma™Plasma_glucose-k_plasma_tissue™Tissue_glucose) + (glucase_prod) - (insulin_indep_glucose_util) - (glucose_excretion)
d(Tissue_glucose)/dt = (k_tissue plasma*Plasma_glucose-k plasma_tissue*Tissue_glucose) - (insulin_dep_glucose_util)
d(GI_SGLT2_inhib)/dt = -(k_compound_absorption*GI_SGLT2_inhib)
d(Plasma_SGLT2_inhib)/dt = (k_coempeund_absorption*GI_SGLT2_inhib) - (CL/Vd*Plasma_SGLT2_inhib)
dilnsulin_delay_2)/dt = 1/Whole_bedy™(((k_insulin_delay*Insulin_delay_1)"Whole_body] - ((k_insulin_delay*Insulin_delay_2)"Whole_body))
d(lnsulin_delay_1)/dt = 1/Whale_body*(({k insulin_delay*Plasma_insulin_conc)"Whole_body) - ((k_insulin_delay*Insulin_delay_1)"Whole_body))
dlnterstitial_insulin)/dt = 1/Whole_bedy*({((Plasma_insulin_conc: basal_plasma_insulin_conc)*IAGU*(Plasma_insulin_conc-basal_plasma_insulin_conc))*Whole_body) -
((|AGU Interstitial_insulin)*Whole_body))
diPlasma_insulin)/dt = (k_insulin_plasma_liver*Liver_insulin-k_insulin_liver_plasma*Plasma_insulin) - (k_insulin_deg_plasma*Plasma_insulin}
diLiver insulin)/dt = (insulin_secr) - (k_insulin_plasma_liver"Liver insulin-k_insulin_liver_plasmaPlasma_insulin) - (k_insulin_deq liver*Liver insulin)
d(Portal_insulin)/dt = (insulin_prod) - (insulin_secr)
d(Urinary_glucose_excr)/dt = (glucose_excretion)

d{Plasma_glucose_AUC)/dt = 1/Whole_bedy™(((Plasma_glucose_cenc*AUC_rate)*"Whole_body))
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Cl_Oral ka_Central
Group
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T~HI5EFE: https://ww2.mathworks.cn/help/releases/R2022b/simbio/ug/estimating-the-bioavailability-of-a-drug.html

Drug_Central

Central Absorption

S|Fka

Blood_Plasma

Drug Elimination
=)

Cl_GCentral ©

Name Estimate
ka’ 0.78292
‘clearance’ 45.007
‘Blood_Fla... 1389
12 0.64302

& MathWorks

70 Group: 1 25 Group: 2
60
QI
§4o—
£
530*
5
820*
10 |
0
Time Time
Confidencelnterval Type Alpha Status
041447 1.1514 | Gaussian 0.05 success
39 145 50 B89 Gaussian 0.05 success
1296 14819 Gaussian 0.05 success
050814 077789 Gaussian 0.05|success
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Method

fminsearch

scattersearch

nlinfit (Statistics and Machine
Learning Toolbox)

fminunc (Optimization Toolbox)
fmincon (Optimization Toolbox)
lsgeurvefit (Optimization Toolbox)
1sgnonlin (Optimization Toolbox)

patternsearch (Global Optimization
Toolbox)

ga (Global Optimization Toolbox)

particleswarm (Global Optimization
Toolbox)

nlmefit (Statistics and Machine
Learning Toolbaox)

nlmefitsa (Statistics and Machine
Learning Toolbox)

Additional Toolbox
Required

Statistics and Machine
Learning Toolbox™

Optimization Toolbox™
Optimization Toolbox
Optimization Toolbox
Optimization Toolbox

Global Optimization
Toolbox

Global Optimization
Toolbox

Global Optimization
Toolbox

Statistics and Machine
Learning Toolbox

Statistics and Machine
Learning Toolbox

Supports Parameter
Bounds

Yes*

Yes

Yes*

Yes®
Yes
Yes
Yes

Yes

Yes

Yes

No

No

ST A

Uses Parameter
Sensitivities
No

Depends on the selected
local solver.

No

Yes
Yes
Yes
Yes
No

No

No

No

No

Response-specific Error
Models

Yes

Depends on the selected
local solver.

No

Yes
Yes
Yes
Yes

Yes

Yes

Yes

No

No

Fixed or Mixed Effects

Fixed
Fixed

Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed

Fixed

Mixed

Mixed

Supports Stochastic EM
Algorithm

No
No

No

No
No
No
No
No

No

No

No

Yes

https://ww?2.mathworks.cn/help/simbio/ug/supported-methods-for-parameter-estimation.html

& MathWorks

SimBiology Function
to Use

sbiofit or fitproblem

sbhiofitmixed or
fitproblem
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SimBiology App vs. script

model

proj.ml;

sbioloadproject ('TMDD training.sbproj', 'ml');

—r

Simulation Multiple Doses
@ [+] Description:

+| Model:

‘ Task Editor - Simulation Multiple Doses (Simulation)
EDITOR

ENENE

‘ MathWorks

& ™mDD
[+] Task StopTime:

StopTime:
Tas|

(task specific)
esTolog:

Using Simulation Settings StatesTolog
Variants to Apply:

Mo variants are being applied to the model
+| Doses to Apply:

[21 100 nanomoele evel
@ [+] Varia

erate:

o variants are being created after the task complet...
@ [+] Plots to Generate:

Mo plots are being generated when the task comple...
@ | Explorer Tools:

BEN

Explorer values are used only when the Explorer is
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Chation: CPT Pharmacometrics Syst. Pharmacol. [2015) 4, 650-659;  docl 01006 pspd. 12055
S2015ASCPT  Allnghts resanved

ORIGINAL ARTICLE Jjanssen

PHARMACEUTICAL COMPANIES

A Systems Pharmacology Model for Predicting Effects o fohmenfolomrn
of Factor Xa Inhibitors in Healthy Subjects: Assessment
of Pharmacokinetics and Binding Kinetics

X Zhou'*, DRH Huntjens® and RAHJ Gilissen'

%-ﬁ - | Paﬂfwfy PT
- XaBF (FXa) = BRHURTP kM2 ENEHEHES s S -
— RERAATATN FXa SRR ISR ER AT A B ~0E | TSR
— Zhou et al. & 77— i#449 QSP 1R/ 6] F L TN/a) &k s | st
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4716584/
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https://ww2.mathworks.cn/matlabcentral/fileexchange/78928-qsp-model-of-in-vitro-hematopoiesis .

< C & ww2mathworks.cn/matlabcentral/fileexchange/78928-qsp-model-of-in-vitro-hematopoiesis = ovw O & i

&MathWOrkS@ Products  Solutions Academia Support Community Events @ EEE

File Exchange

MATLAB Central +  Files  Authors My File Exchange ~  Publish  About § Trial software

QSP model of In-vitro Hematopoiesis ()

‘ 17 Downloads o

version 1.0.0 (137 KB) by James Lu Updated Thu, 06 Aug 2020 04:42:14

# A Quantitative Systems Pharmacology (QSP) model that estimates a drug effects on multiple precursor and +0000
« mature blood cell lineage View License

https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi. 1007620

Overview Reviews (1) Discussions (0)
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# Technical Articles and Newsletters 'g.
programmi
Overview  Search Technical Articles  Newsletters +  Cleve's Corner Collection ~ Sign Up
With SimBio Improving a Quantitative Pharmacology Course with SimBiology at
graphically Hqrvard Medical School
estimation, \ |
By Jagesh Shah, Harvard Medical School, Lorette Noiret, Massachusetts General Hospital and Harvard Medical School, and D
Fulden Buyukozturk, MathWorks _
This aspect & e :
and helps the students to focus on the modeling Y | s o T [ .
aspects.” j H ...... L
Dr. Jagesh Shah w—
Harvard Medical School o B -
< /
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kg PKPD &

-  Genentech HZEREBIEMNFERAEXRRSEMITEWE LAY PKPD 74, BMERIEEEZEAN

AT LARAE

4 gPKPDSIm 1.1 - casestudyl_TwoCompPK _final.mat

File Edit Functionality Help

>ty

- SimBiology® HJ GUI )

Active  Name  Type

Project: casestudy!_TwoCompPK.shproj
Model: two compartment PK
Dataset: casestudy!_dataset xlsx
Functionality: @ Simulation

O Data Fitting

O Population Simulation
Variant: [, e oOder  Name Tag

1 Fit] custom

Dosing:

TargetName  StartTime  Ti

IV dosel repeatd... CentralAmty..
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