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Using SAAM 11 Multiple I-O Experiments

Multiple Input-Output Experiments

Prerequisites
The prerequisite for this tutorial is having worked through the SAAM 11
introductory tutorial, “Getting Started with SAAM II Compartmental.” It will be

helpful to have worked through the Using SAAM II Tutorial “Using Delays — Part
1 .3’

What you will learn in this tutorial

The purpose of this tutorial is to show you have to deal with experiments with multiple
inputs and multiple outputs. You will learn how to

e (Create multiple input-output experiments using the Duplicate command (Part 1).
e (Create multiple input-output experiments using Create Experiment in the
SAAM II Toolbox (Part 2).

Files Required
Study Files: The study files for this tutorial are
io_duplicate.stu
io_expt.stu
io_expt_final.stu
The study file io_duplicate.stu is saved for convenience and can be used with
Part 1. The study file io_expt.stu will be used for Part 2. The study file
io_expt final.stu is the study file created in Part 2.
Data File: The data file for this tutorial is

io.dat

This file is included as part of this tutorial.

Introduction

There are many instances when your experimental protocol may call for multiple inputs.
Examples in metabolic kinetics come from multiple tracer studies. For example, carbon
and hydrogen labeled glucose can be injected (two-inputs) and both tracers followed in
plasma samples (two-outputs). In pharmacokinetic studies, an example would be the iv
and oral administration of a drug in the same individual. Normally this is done at
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different times so the assumption has to be made that the subject is in the same “state” in
both experiments. More recently, it has become possible to label a drug with a stable
isotope. The drug and isotopically labeled drug can then be administered iv and orally
(two-inputs), and plasma levels of drug and stable isotope followed (two-outputs).
Finally, the increased use of tools such as MRI and PET is making multiple input-output
studies more common. Multiple input-output studies will become more important
especially in the pharmaceutical industry as the process of drug discovery and
development becomes more sophisticated.

There are two ways multiple input-output studies can be created in SAAM II. One uses
the model duplication command in the Edit menu. Here, as illustrated in Part 1, you can
create a model, and then duplicate the model structure. You have the option of having
corresponding rate constants set equal, or they can be different. In Part 1, you will see
that you can create a model for the iv system. Then you can duplicate this model, and add
to it components to describe absorption.

The other method uses the Create Experiment option in the SAAM II Toolbox. Here
you first create the system model. In the system model, you can have inputs at different
sites. SAAM II does the book keeping via the Create Experiment option. You create a
different experiment for each input.

The most common experiment is the single input experiment. When you create your
experiment, the compartment names change from, for example, 1 to q1. When you create
multiple experiments, q1 changes to, for example, q1.1 for a second experiment, 1.2 for
a third experiment, etc. Using this option makes it much easier to keep track of the
individual inputs and outputs.

The data to be used in this tutorial come from a pharmacokinetic study in which a drug
was first given iv, and then later via a suspension into the upper GI tract.
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Part 1. Creating a Multiple Input-Output Experiment Using the Duplicate
Command

In this tutorial, you will simultaneously analyze data following an iv administration and
oral suspension administration of a drug using the Duplicate command. In the iv
experiment, the drug was infused for 20 minutes while in the suspension, it was given as
a bolus.

1. Start the SAAM II Compartmental application. The SAAM II Compartmental
main window will open.

2. Create the following system model for the iv data on the Drawing Canvas:

ki2,1)
kil,2)

k(0,1)

3. Inthe SAAM II Toolbox, click Experiment. The Experiment Attributes dialog
box will open.

a. Type “480” in the End At box. The Experiment Attributes dialog box
should appear as follows:

Experiment Attributes

|ndependent W ariable: It

Uitz Iminutes

Start at: ||:|_|:|

End at: qun

| Done I Cancel | Help

b. Click Done. The Create Experiment dialog box will open as follows:
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Create Experiment X|

P ew Mame: ||l

Type: E:-:perimentl System |
Create I Cancel | Help |

c. Click Create. The model will appear on the Drawing Canvas as follows:

ki{2,1)
k(1,2)

k(0,1)

\

4. Add the data to your model.

a. In the Show menu, click Data, or alternatively, on the SAAM II Toolbar,
click Data H The Data window will open.

b. In the File menu, click Open. The file io.dat should appear in the list (if it
does not, find the folder where you have put this data file).

c. Double-click io.dat. The data file contains drug data following the 20 minute
constant infusion, “ivplasma”, and following the oral administration,
“suspension.” The oral data will be used later. The Data window appears as
follows:
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_ijx

ki

# Plaswa concentrations following iv infusion _:J
DATA

(FED 0.1}

L= ivplasma
k Z.949

10 3.41

1k 3.7

a0 1.1&

45 1.0&

&0 0_.3&

20 0.831
150 0.4z4
z40 o3

360 O_1z7
420 O_0&&
END

# Plaswa concentrations following oral suspension
DATA

(FED 0.1}

L= suspension
5 n

1a 1

1E 1

a0 O_1FE

45 0_42&

&0 1_1&8&

20 0.2834
1z0 O_466
120 o_17g
z40 0.114
260 0_0%2&
450 n

END

Data Format is okay

pi

The weighting scheme is FSD; you can leave the variance model set as the

default data-relative.

d. Close the Data window.

5. Create a sample and an input

a. Inthe SAAM II Toolbox, click Sample.

b. Click Compartment q1 and then the Drawing Canvas. The sample s1 will
appear associated with Compartment q1.

c. Double-click s1 to open the Sample Attributes dialog box.

d. Type “ivplasma” in the Associate with Data Name box.

Rev. 11/01/05

10 _US-5

©2003 - 2005 University of Washington



Using SAAM 11 Multiple I-O Experiments

e. Edit the sample equation to read “s1=q1/V1”. The Sample Attributes dialog
box will appear as follows:

Sample Attributes x|

Mame; =1
I rikz: |

Azzociate with Data Mame; Ii\rplasma

E quationsz:
g1 =qlM ﬂ

Dane I Cancel Help |

f. Click Done.
g. Inthe SAAM II Toolbox, click Input.

h. Click Compartment q1 and then the Drawing Canvas. The input ex1 will
appear associated with Compartment q1.

i.  Specify the 20 minute infusion.
(1) Double-click ex1 to open the Exogenous Input dialog box.
(2) Select Infusion in the Input Type pane.
(3) Type “12500” in the Constant Rate box.
(4) Type “0” in the Event Start box.
(5) Type “20” in the Event Stop box.

(6) Click Add. The Exogenous Input dialog box should appear as follows:
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Exogenous Input X|
M arne: IEH1 Reference Name:l itz I
Type Initial Constant Start Stop Bepeat Ewery Nr. Bepeats

Infusion

— Input Type: | Fitral et I
" Bolus Constant B ate: |125IZIIZI
' |nfusion

Ewent Stark: ||:|
" Primed Infuzsion

" Equation Event Stop: |2EI

FRepeat Even: I Delete %
Mr. of Bepeats: I

Equation (ex] =

S plit [t Done Cancel Help

(7) Click Done. The model will appear as follows:

=1

k(2,1)
k{1,2)

fk{u;u
\j

exl

6. Enter the parameter values.

a. In the Show menu, click Parameters, or alternatively, on the SAAM 11

Toolbar, click Parameters H The Parameters dialog box will open.

The parameter V1 should be selected. If it is not selected, double-click V1. Be
sure the Adjustable option is selected.
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b. Type “13000” in the Value box, “2000” in the Low Limit box, “20000” in the
High Limit box, and click Save.

c. Double-click (0, 1) to select it.
d. Type “0.07” in the Value box, and click Save.
e. Double-click k(1,2) to select it.
f. Type “0.02” in the Value box, and click Save.
g. Double-click £(2,1) to select it.

h. Type “0.2” in the Value box, and click Save. The Parameters dialog box
should appear as follows:

=E

Name Type Current Low Limit High Limit
w1 Ad3j 13000. 0000 Z000_.0000  zZOoooo.oooo
k(0,1 Adj o.o0700 o.oo7o 0. 7000

kil,Z) Adj 0. 0200 0. 00z0 0. 2000

Name:  k[2.1] " alue; |.2
Type: (" Ficed Law Limit: [0.02000000
¥ Adiustable -
High Lirnit: IE.DDDDDDDD
Done Cancel Help

1. Click Done.
7. Solve the model and view the solution.

a. It will be helpful to have better resolution of your plots than the default. In the
Compute menu, click Settings. The Computational Settings dialog box will
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open. Change the entry in the Min. Nr. of Calculation Intervals from “20 to
“200”. The Computational Settings dialog box should appear as follows:

Computational Settings 5'

Min. Mr. of Calculations Interealz: {200 » | [1 to 500
— Inteqgrataor

¥ Use Felative Emor:
P |0.001 00000
Funge-k.utta [1.0e-10t0 1.0

[ Use Absolute Eror:

[T Compute Sample AUC's [igreater than 0.0]

— Optimizer

kdam. Mr. of Fit [terations: |20 | [Ota50)

Yarance Model————  — Dernivative
% Data i~ Abzolute i Fonward
= Model i+ Fielative " Central

Convergence Criterion; ||:|_|:||:||:|1 Qoao

11.0e-7 ta 1.0)
[ Include Bayesian Temn

[Lambdas 70 00000000 = e R =

[~ Save Besults to Text File

[level——— File

I Easic (" Beplace
) Detaled ) fdd
|

Done I Cancel | Help |

Click Done.
b. Inthe Compute menu, click Solve, or alternatively, on the SAAM 11
Toolbar, click Solve ﬂ

c. Inthe Show menu, click Plot, or alternatively, on the SAAM II Toolbar,

click Plot @ The Plot and Table Variables dialog box will open. Be sure
the List All Variables check box is not selected.

d. Click sl:ivplasma; it will move to the Current Selection pane.

e. Click Done. The following plot will appear (in linear mode):
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=101.x]
[ T T T T T T T T T T T T T T T I T T T ]
4 L 31 |
| o iwplaswno i
3 —
2l ]
1= _
0 L i
Q 10 200 300 400
1 (minutes)

f. Close the Plot window.
You have now created the model which will be used to analyze the iv plasma data. The
system model for the oral suspension data will now be created assuming once the drug

enters plasma it behaves the same as the drug introduced using the iv infusion.

8. Create the following system model for the oral suspension data using the
Duplicate command.

52

k{3,13) —» d3 — di11,3) k{12,11)
0 Ra''d ki{11,12)

%k{ll,lii} k{0,11)
v

ex2 +

a. While pressing the CTRL key, click q1, q2 and s1.

b. In the Edit menu, click Duplicate. The Duplicate dialog box will open.
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c. Change the entry in the Start new Compartment/Delay numbers at box
equal to “11”. Select the Set New Parameters Transfer Coefficients equal
to counterparts box. The Duplicate dialog box will appear as follows:

Duplicate x|
Start new Compartment/Delay numbers at; I'I1

Set Mew Transfer Cosfficients equal to counterparts: W

Duplicate I Cancel | Help |

After preszing "Duplicate”, click on the canvas where the
upper-left cormer of the new aroup of objectz iz to be placed.

d. Click Duplicate. As instructed in the Duplicate dialog box, click on the
Drawing Canvas approximately where you would like the duplicated model to
appear. The following models will appear on the Drawing Canvas (after
some rearrangement):

ki{2,1)
k{1,2)
k{[l 1)
exl
k{12, 11}
ki{ll,12)
k{0, 11]|
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SAAM 11 Lo . :
Duplicating. The Duplicate command allows you to duplicate a model, or a

portion of a model. There are several features that are important.

The duplicated sample s2 will appear associated with Compartment
q11 (in this case). It is not, however, associated with data and hence
the circle is open. In addition, the equation for the sample is “s2=q11”,
that is, the equation for sample s1 does not carry over to s2.

You have the option of setting the compartment number from where
the duplicated model will start. For this reason, the order in which you
click the compartments as you begin the duplication process can be
important.

You have the option of having the parameters of the duplicated model
be different. In that case, the structure is preserved but the parameters,
k(0,11), k(12,11) and k(11,12) would appear in the Parameters dialog
box. The other option, the one chosen here, is to set the new
parameters’ transfer coefficients equal to their counterparts.

To see how this works, double-click, for example, k(0,11). The Loss
Attributes dialog box will appear as follows:

Loss Attributes x|

Transfer Coefficient;  k[0,17]
Reference M ame:
Flow Bate: fus011]1= k(0117 * g11

Flaw Rate Lnits: Imass.-"time

E quations :

ki0.11] = k[0.1] ﬂ

[~
Cancel | Help |

SAAM II has defined “k(0,11)=k(0,1” thus saving you the trouble of having
to do this for every parameter in the duplicated model. (Of course, you can
remove this equation if you wish in which case k(0,11) would appear as a
parameter in the Parameters dialog box.)

If the option of setting the parameters equal to their counterparts is chosen, it
is necessary to Solve the original model first in order for the model to be
created internally in SAAM II.

Rev. 11/01/05
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==

e. Create the model for oral absorption.

(1) In the SAAM II Toolbox, click Model. The Model tools are now
available.

(2) In the SAAM II Toolbox, click Compartment.

(3) Click on the Drawing canvas where you would like the new compartment
to appear. Compartment 3 will appear. Double-click Compartment 3 to
open the Compartment Attributes dialog box. Change the number of the

compartment from “3” to “13”. The Compartment Attributes dialog box
will appear as follows:

Compartment Attributes El

Compartment Number: |1 3

Reference Mame: I

Done I Cancel | Help

Click Done.
(4) In the SAAM 1I Toolbox, click Delay.

(5) Click on the Drawing Canvas where you would like the delay to be
located. Place it between Compartments 13 and 11. Your model for the
oral dose should appear as follows:

3 k(12,11)
OO0 k{11,12)

k{0,11)

(6) Double-click Delay 3. The Delay Attributes dialog box will open.

(7) Change the entry in the Delay Time box to “tlag”. tlag will become an
adjustable parameter equal to the delay time in absorption.
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(8) Change the entry in the Number of compartments box to “5”. The Delay
Attributes dialog box should appear as follows:

Delay Mumber: |3 [1 to9333]

Fieference Mame: |

Drelay Time: Itlag
[\ alue ar Y ariable]

Mumber of compartments: IE

Transfer Coefficient;

Drelay Ywidth:
Diore
Fractional Distibutian... Cancel
Help

(9) Click Done.

(10) Add the fluxes k(0,13), k(3,13) and d(11,3). The model will appear as
follows:

k(3,13 [ 3 a(11,3) k(12,11
—Or OO0 K{11,12) :G*)

ki0,13) k{0, 11)

Remember the output from the delay is denoted by “d” to signify the
fraction of the material in the delay moving along this transfer pathway.
In this case, d(11,3) is equal to 1.
9. Create an input into Compartment q13.
a. Inthe SAAM II Toolbox, click Experiment to make these tools available.
b. Click Input.

c. Click Compartment q13 and then the Drawing Canvas. The input ex2 will
appear associated with Compartment q13.
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d. Double-click ex2 to open the Exogenous Input dialog box. Be sure “bolus” is
selected as the Input Type.

e. In the Initial Amount box, type “2.5¢+05”.
f. Click Add.
g. Click Done.

10. Associate s2 with the oral data, and change the sample equation.
a. Double-click s2 to open the Sample Attributes dialog box.
b. Type “suspension” in the Associate with Data Name box.

c. Edit the sample equation to read “s2=q11/V1” The Sample Attributes dialog
box will appear as follows:

cample Attributes x|

Mame; =2
Itz |

Azzociate with D ata M ame: |3ugpenginn

E quations;
52 = g11A1 =]

[
Done I Cancel Help |

d. Click Done. Notice it is assumed that the volume of Compartments q1 and
ql11 are the same.

11. Specify the new parameter values.

There are three new parameters to specify, tlag, k(0,13) and k(3,13). Compartment
q13 is the compartment into which the suspension is introduced, and hence is
really a part of the delay which is the GT tract. Thus Compartment q13 should
turn over at approximately the same rate as the compartments in the delay. These
turn over at the rate “tlag/5”, i.e. the delay time divided by the number of
compartments in the delay.

However not all of the suspension may be absorbed. Define a new parameter “pa”
equal to the fraction absorbed. Then you can write:
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k(3,13) = pa*(5/tlag)
k(0,13)=(1-pa)*(5/tlag)

This will allow you to estimate the fraction “pa”, or percent “pa*100”, of the drug

in suspension absorbed.

a. Double-click £(3,13) to open the Transfer Attributes dialog box.

b. Inthe Equation pane, type the equation “k(3,13) = pa*(5/tlag)”. The
Transfer Attributes dialog box will appear as follows:

Transfer Attributes x|

Tranzfer Coefficient;
Feference Mame:

Flawa B ate:

Flaw Bate Lnits

Equations :

k[3.13]

flus3,13) = k[3.13) * q13

g Imassx’time

k[3.13]=pa*[5Mlag]

— Parameter Data

k[3.13)
Type: Current Parameter "-@'alue:l
"~ Fixed L Limit:l
fe Adjuztable High Lil‘l‘litil
Cancel | Help |
c. Click Done.

d. Double-click £(0,13) to open the Loss Attributes dialog box.

@

In the Equation pane, typ

=H

Click Done.

e the equation “k(0,13) = (1-pa)*(5/tlag)”.

g. Open the Parameters dialog box, and enter values as shown below for pa and

tlag.
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| Parameters -0 x|
Name Type Current Low Limit High Limit
w1 Adjy  lz2000_ 0000 Zooo.Qooo  Z0000.0000
k0, 1) Ad] o_o07o0 0.o0o070 o.7000
kil z) Ad] 0_0zo0 0.00z0 O.zoo0o
iz, 1) adj o_zooo o_ozoo Z._00a0
pra Adj O.4000 0.1000 0.2000

Mame:  tag

W alue: IEEI
Type: § Fixed

v Adjustable

Lo Limit; |zn_unnnunnn

High Lirit: |znn.nnnnnnnn

Diane LCancel | Help

Notice the default Low and High Limits have not been used for pa or tlag.
The reason for pa is that it is a fraction, and cannot exceed “1”. The reason for
tlag is that the lag time cannot be longer than the experiment itself.

h. Click Done.

12. Solve the model and view the solution. The plot of s1:ivplasma and
s2:suspension should appear as follows (in linear mode):
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=10/ x|
1 1 1 1 1 1 1 1 1 1 T 1 1 I 1 1 1

‘T a1 ]
B o iwplozmo |
--- a2 i
¢ guspensicn
3 -
Nl N
1L _
,:'_‘l_J’l PR T T T T T I_Ih?q-_l_l-hr_l_l_?"'I__T‘I_I‘_

] 100 200 300 400

1 (wrinutes)

13. Fit the model to the data. The plot will be updated as follows:

EMpiot

=10l x|

T T T T T T I T T T
31

o iwplasmo
--- 352

¢ SUSpensIch

0 100 200
1 (minutes)

The statistics will appear as follows:
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PAstatisties o [=[E

Parameter Variable Walue Scd_Dew. Coef. of Var. 9E5% Confidence Interwval
w1 Y424 75409 E_36123e4003 3. 12802Ze+001 ZIEZ. 61364 12525.89454 &
k(0,1 013022 4. 18754e-002 3.213%7=+001 0.03333 0.2z2076
kil,Z) 002207 1.4z202e-002 4._91cl4e+000 0.0z538 0.03E16
kiZ,1) 042012 1. e848Zce-001 2.831E5le+001 o.07410 0.786E7
pa 0.351F2 E£_8844Fe-002 1.6754Ze+001 0.zz410 0.47835
tlag EE.6E8030 L. E5ET79=+4+000 2.43723=+000 44 31E33 &7.00827
————————————————————————————————— Derived Variables ----—-—-—-—-———————————-——-————-————
ki0,11) 0.130Z9 4_187E54e-00Z 3.E1397e+001 0.03383 D.ZZD?SLI
. Correlacion Matrix . Covariance Matrix

Objectiwve Scaled Data Wariance ;I
S£ I sSuspension —-1.51011%e+000 1.7432E86%=+001
=1l : ivplasma —3.633081e+000 1.63E270e-001
Total ocbjective —E.E0915%5%=+000
ALTC -1.zZg4608=+000
EIC -1.08E8773=+000

i o

Close the Statistics and Plot windows.

Quit the SAAM II Compartmental application. You may save this study file if you
wish. The study file io_duplicate.stu is this study before the Fit.

o

SAAM I

Multiple input-output study. In studies such as this one where, on different
occasions, a drug is administered iv and later orally (or in this case, as a
suspension), there are two essential assumptions made when analyzing the
data simultaneously:

Assumption 1: The subject is in the same “condition” during the two separate
studies. That is, the determinants of how the drug is metabolized are the same
on both days of the study.

Assumption 2: The metabolism of the drug that is absorbed into the systemic
circulation is identical to that when the drug is introduced directly by iv.

For each such study, these assumptions must be considered if the “system
model” is to be assumed identical for both studies.
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Part 2. Creating a Multiple Input-Output Experiment Using Create Experiment

In this tutorial, you will simultaneously analyze data following an iv administration and
oral suspension administration of a drug by creating two separate experiments. In the iv

experiment, the drug was infused for 20 minutes while in the suspension, it was given as
a bolus.

1. Start the SAAM II Compartmental application. The SAAM II Compartmental
main window will open.

2. Open the SAAM II Compartmental study file io_expt.stu.

a. The file io_expt.stu should appear in the file list; if it does not, find the folder
where you put this file.

b. In the File menu, click Open. The SAAM II Compartmental main window
will appear as shown below:

. el I 581U - T
Fle [t Wew Show Compats Set Window el

0|e(d| & e EIm|EIS] b 58 v

=
o

Lack R{3,4) a{1. 1} K{Z.1}
- ¥II+,|: Mo‘,u

-| | of

SELECT madel function or companent s

This is the system model which has been proposed to describe the drug data
following an iv administration into plasma, Compartment 1, and into the GI
tract, Compartment 4. Compartments 1 and 2 are proposed as the system
model, i.e. to describe the drug kinetics in the body. Compartment 4 is
proposed to be the upper end of the GI tract, the compartment into which the
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drug suspension is administered. The Delay 3 represents transit through the GI
tract. The characteristics of the delay have been set in that the delay time is a
parameter t/ag, and the number of the compartments in the delay has been set
equal to 5. You can confirm this by double-clicking on Delay 3, and
examining the Delay Attributes dialog box. Also the time of the experiment
has been set to 480 minutes. Thus when you click on Experiment in the
SAAM II Toolbox, the Experiment Attributes dialog box will not open as is
normally the case; the Create Experiment dialog box will open.

3. Create the iv experiment.

a.

C.

In the SAAM II Toolbox, click Experiment. The Create Experiment dialog
box will open.

Change the name of the experiment from “Exper” to “ivplasma”. The Create
Experiment dialog box will appear as follows:

Create Experiment x|

M ew Mame: Iivplasmd

Type: E:-:perimentl System |

Create Cancel Help
| I I

Click Create. The model will appear as follows:

k{3,1) —p| d3 dil,3) ki2,1)
o OO0 ° k(1,2)

k{0,4)

kiD, 1)

4. Create the experimental input and sample for the iv experiment.

In the SAAM II Toolbox, click Sample.

Click Compartment q1 and then the Drawing Canvas. The sample s1 will
appear associated with Compartment q1.

Double-click s1 to open the Sample Attributes dialog box.

Type “ivplasma” in the Associate with Data Name box.
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e. Edit the sample equation to read “s1=q1/V1”. The Sample Attributes dialog
box will appear as follows:

Sample Attributes x|

Mame: 21
[ rits: |

Azzociate with D ata Mame: Iivp|asma

E quations:

g1 = gl Al ;I

Dione I Cancel Help |

f. Click Done.
g. Inthe SAAM II Toolbox, click Input.

h. Click Compartment q1 and then the Drawing Canvas. The input ex1 will
appear associated with Compartment q1.

1. Specify the 20 minute infusion.
(1) Double-click ex1 to open the Exogenous Input dialog box.
(2) Select Infusion in the Input Type pane.
(3) Type “12500” in the Constant Rate box.
(4) Type “0” in the Event Start box.
(5) Type “20” in the Event Stop box.

(6) Click Add. The Exogenous Input dialog box should appear as follows:
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Exogenous Input X|
M arne: IEH1 Reference Name:l itz I
Type Initial Constant Start Stop Bepeat Ewery Nr. Bepeats

Infusion

—Input Type: ————————— | Fitral et I
" Bolus Caonstant B ate: |125IZIIZI
' |nfusion

Ewent Stark: ||:|
" Primed Infuzsion

" Equation Event Stop: |2EI

FRepeat Even: I Delete %
Mr. of Bepeats: I

Equation (ex] =

S plit [t Done Cancel Help

(7) Click Done. The model will appear as follows:
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ki3 1) —= d3 d{1,3) k{2,1)
° o k{1,2) e

ki{0,4) fk(ﬂ;ll
v v

exl

This is the model to describe the iv plasma data following the 20 minute
constant infusion of drug. Notice that neither Compartment q4 nor Delay d3
will play any role whatsoever in describing the iv plasma data.

5. Create the experiment for introducing the drug in suspension.

a. Inthe SAAM II Toolbox, click Create. The Create Experiment dialog box
will open.

b. Change the name of the experiment from “Exper” to “suspension”. The
Create Experiment dialog box will appear as follows:
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Create Experiment x|

MHew Mame: Isuspensinn

Twpe: E:-:perimentl Sywstem |

Create Canicel Help
| | |

c. Click Create. The model will appear as follows:

kiz,4) —m| d3.1 dil,3) ki{?,1)

ki0,4) k{0, 1)

Notice the compartment numbers have changed from, for example, q4 to q4.1.
The “.1” means this is an experiment separate from the case where these is no
such label. This is how SAAM II does its book keeping for multiple
experiments.

6. Create the experimental input and sample for the suspension experiment.

o

In the SAAM II Toolbox, click Sample.

b. Click Compartment q1.1 and then the Drawing Canvas. The sample s2 will
appear associated with Compartment q1.1.

c. Double-click s2 to open the Sample Attributes dialog box.
d. Type “suspension” in the Associate with Data Name box.

e. Edit the sample equation to read “s2=ql.1/V1. The Sample Attributes dialog
box will appear as follows
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Sample Attributes x|

Mame; z2

I rikz: |

Azzociate with Data Mame: Igugpensinn

E quations;
s2=ql. 1] =

Dane I Cancel Help |

f. Click Done.
g. Inthe SAAM II Toolbox, click Input.

h. Click Compartment q4.1 and then the Drawing Canvas. The input ex2 will
appear associated with Compartment q4.1.

i.  Double-click ex2 to open the Exogenous Input dialog box. Be sure “bolus” is
selected as the Input Type.

j. In the Initial Amount box, type “2.5¢+05”.
j. Click Add.
. Click Done. The model will appear as follows:
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k{3, 4) —u| d3.1 d({1,3) ki{2,1)
1.1
e O OO q ki{1,2}

Jk{l],ﬂl} k(0,1)
v

ex2 +

This is the model to describe the suspension data following the bolus
introduction of the drug as a suspension in the upper GI. Now both
Compartment q4 and Delay d3 will play any role in describing the suspension
data. The data can be analyzed together because the “iv” experiment will
analyze these data while the above will analyze the suspension data. The
parameters in common are k(2,1), k(1,2), k(0,1) and V1.

7. Enter the parameter values.
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Besides the system model parameters k(2,1), k(1,2), k(0,1) and V1, there are the
parameters describing absorption. These are t/ag, the time of the delay, and £(3,4)
and k(0,4).

Compartment 4 is the compartment into which the suspension is introduced, and
hence is really a part of the delay which is the GT tract. Thus Compartment 4
should turn over at approximately the same rate as the compartments in the delay.
These turn over at the rate “tlag/5”, i.e. the delay time divided by the number of
compartments in the delay.

However not all of the suspension may be absorbed. Define a new parameter “pa”
equal to the fraction absorbed. Then you can write:

k(3.,4) = pa*(5/tlag)
k(0,4)=(1-pa)*(5/tlag)

This will allow you to estimate the fraction, or percent, of the drug in suspension
absorbed.

a. Double-click £(3,4) to open the Transfer Attributes dialog box.

b. Inthe Equation pane, type the equation “k(3,4) = pa*(5/tlag)”. The Transfer
Attributes dialog box will appear as follows:

Transfer Attributes x|

Tranzfer Coefficient:  k[3.4]
Reference Mame:
Flow Rate: fus(3.4).7 = k[3.4] # gd.1

Flow Fiate Lnits: |mass£time

Equationsz :

k[2.4] = pa*[5tlag] ﬂ

— Parameter Data

k[3.4]

Tupe:———  Cument Parameter "v"alue:l
" Fixed Lo Limit:l
@ Adiustable High Limit|

Cancel | Help |

c. Click Done.
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d.

Double-click £(0,4) to open the Loss Attributes dialog box.

In the Equation pane, type the equation “k(0,4) = (1-pa)*(5/tlag)”.

Click Done.

Open the Parameters dialog box. The value for t/ag is already in the study
file. Enter the remaining parameters as shown in the Parameters dialog box

below:

S l=I
Name Type Current Low Limit High Limit
vl adj lz000.000a0 Z000._0000  Z0000. 0000
(O, 1) adj a_avyao o.aovo o.70ao0
E(l,2) 2d3 a.azao o.0ozo 0. z0a0
kiZ,1) bdj 0. Z000 0.0Z00 Z.0000

4000
tlag adj &0 0Qaoo Z0._00oo ZOoo.aoao
Mame: pa
P Walue: |.4
Tupe:  Fixed -
¥p L Low Limit: |0.10000000
{+ Adjustable -
High Limit: |u.ann|:n:|nnl:|

Diane LCancel | Help

h. Click Done. Notice the default Low and High Limits have not been used for
V1, pa or tlag. The reason for V1 is that it is known with more accuracy than
the default Low and High Limits would indicate. The reason for pa is that it
is a fraction, and cannot exceed “1”. The reason for #/ag is that the lag time

cannot be longer than the experiment itself.

8. Solve the model and view the solution. The plot of s1:ivplasma and
s2:suspension will appear as follows:
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_ioix
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9. Fit the model to the data. The plot will be updated as follows:

M8 bt =101 x|
.I‘i T T T T T T T T T T T T T T T I T T T
B 31
B o ivplasmma
- - - 32
3 ¢ IUSpEnsion
2l

200
{ (wninutes)

The statistics will appear as follows:
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Pstatistis =10]x|

Parameter /Wariable Value gtd.Dev. Coef. of War. 9L% Confidence Interwval
Tl T4F4 _TE40% Z_361E3e+003 3.1802Ze+001 Z3E23.61364 1ZEE5_ 89454 &
Ei0,.Ll) 0.1308%2 4.18754=-002 3. FZ1397=+001 0.03983 O.2z07&
E(l,Z] 0.0z907 1.42908=-003 4_31&614e=+000 O.0z532 0.03Z1&
E(Z, 1] 0.43012 1.648Z6=2-001 3_.83151e=+001 007410 0. 78827
pa 0_.3512% L£_5844Fe-002 1.67E54Ze+001 O_zz410 0.47835
tlag EL.66030 ES_2EE79e+4000 29.437E23e4+000 44 31E33 £7.00327
————————————————————————————————— Derived Wariables - -——-————--———————-—-————————————————
k(0,4 0.058Z8 8.81276=-003 1.E51231e+001 0.033E4 0.07732.:1
- Correlation Matrizx . Cowariance Matrix

Objective Scaled Data Wariance :I
£ I Suspension -1.51011%=+000 1.74356%=+001
=zl : iwvplasma —3.6592081=+4000 1.635270e-001
Total objectiwve -5 _z20913%=+000
ALIC -1.254608=+4+000
EIC -1.06E5772=+4+000

i o

Close the Plot and Statistics windows.

Quit the SAAM II Compartmental application. Do not save the changes to io_expt.stu.
The study file with the parameter values before the fit has been saved as
io_exp_final.stu.

o

S5AAM I

Multiple input-output study. In studies such as this one where, on different
occasions, a drug is administered iv and later orally (or in this case, as a
suspension), there are two essential assumptions made when analyzing the
data simultaneously:

Assumption 1: The subject is in the same “condition” during the two separate
studies. That is, the determinants of how the drug is metabolized are the same
on both days of the study.

Assumption 2: The metabolism of the drug that is absorbed into the systemic
circulation is identical to that when the drug is introduced directly by iv.

For each such study, these assumptions must be considered if the “system
model” is to be assumed identical for both studies.
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