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WWhiat'is INForm?

SANVindows-based software package

developed by Intelligensys
—[Designed to be used by product formulators
= {themselves
- ® Based on artificial intelligence and
evolutionary computing techniques

- To ‘learn’ cause-and-effect relationships within
experimental data, automatically




WWay2. Worldwide Competition
REGuUires Better Products... Faster

s lower cost
® shorter time to market




SINIEGrM canr help you.:
s discover better product formulations, to. meet
slistomer needs, increasing your responsiveness
PNdecrease development costs
BNeduce wasted time and materials

=% reduce time to market for new or improved

- products, to enhance your competitiveness and
profitability




—

e Academic groups in Europe, America and
Asia




poWdoes INForm: work?

. import this data into INForm

~ o INForm will develop cause-and-effect models
relating inputs and outputs

® You use the models for prediction and
optimization




EXpression Programming to develop
Galise-and-effect models

= — Works well even for non-linear and complex
~  situations
¢ [INForm uses genetic algorithms for
optimization
— with fuzzy logic to help you to define your
objectives intuitively




list presentation will show you some of the key

; s of INForm, illustrated using a data set

0K an Immediate-release pharmaceutical tablet
i jormulation

) Because INForm works on your own data,
though, it can be applied much more widely to
many formulations and processing situations.
See the on-line application notes for some

examples.




2Collecting Data — the finst'step

SNEACh row corresponds to a separate

B experiment or ‘recipe’

~ e First row contains the ‘field names’
describing your inputs and outputs




"' Dg d

=

PRie following slide shows part of a data set for a
tablet formulation, used in our example

SNISere, there are 5 inputs

= — Diluent, Diluent %, PVP %, Binder addition and
: Granulation equipment

® And 4 tablet properties
— Hardness, friability, thickness and disintegration time




of'a typical data set

Diluent% PVP% Binder-addn Gran-equip Hardness Friability Thickness




2 dTng Data

~ ®.You can have up to 150 inputs/outputs,
and as many experiments as you want.
(The initial spreadsheet is set up for 500,
but you can add more rows to the sheet.)




'EiiiSt;enter your data

INForm - [Enter/Edit Data]
Task Model Use Reports Window Help

Auto Adjust Column Widths
+ 500 Rows

Freeze Data Labels

Freeze Record Labels

L [, J—— ¥ - c
g Srarr M3 INForm_intro.ppt [ w1 Inbox - Outlook Express




IEN, Set inputs and outputs

i INForm - C:\Program Files\Intelligensy=s\INFe
@ Task Model Use Reports Window Help

Presvious
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Global Min | Glabal b ax

Tazk Mame:  |C:Program F




g Inputs,.and outputs

E=N EoR =53

D |w|m| Ol%(@la] S
Field Mame Field Tvpe i RN [Global Min | Global kax
0.0000 1.0000 0.0000 1.0000
44 5000 47 5000 44 5000 47 5000
2.0000 5.0000 2.0000 5.0000
0.0000 1.0000 0.0000 1.0000
0.0000 1.0000
3.8400 13.0000
0.0200 3.9000
28120 3.4000
161.0000) 1520.0000
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atarAnalysis

B Task Model Use Reports Window Help
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WWWAAtTs "Training

DEfined as the process of building a model
at connects your inputs to outputs
= (GIven specific inputs, the outputs are

s predicted in line with experimental findings

— & JNForm’s training gives you the choice of
neural networks or Gene Expression
Programming to develop your models

— ‘learns’ relationships from data provided by
you, the user




1 Popety | Points | teration] MS Emor | TestEnor | Model Type] |




Valiaation

sk ofi ‘over-training’ especially for neural
metworks, so they might learn noise as well as

—  Avoid this by saving some ‘Test Data’
— Not used for training

— Predict properties for these points, compare with
known measured properties, to assess model’s
validity




2Jecting Test Data

[Set Test Data]

Data Sheet | Options |

Complete Data | Tiaining Dats | Test Data |

& B S

7 i . PP

2z 1 Lactoss 475 2 d

ElE Lactose 465 ‘ dy

+ |3 Lactoss 455 ) dy FuidizedBed |

5 |4 Lacioss (143 5 oy Fluidized Bed Test Data

& |5 Lactose 475 2 Fluidized Bed i Mone

; ? tﬁx :gg i i Manually zelected
3 |8 Lactose 445 5 we -
et o o - = " Random selection
11110 Ditab 465 3 diy i+ Smart zelection
12 In Ditab 455 4 dy

13 |12 Ditat 45 5 dny  |mport test data
14 |13 Ditab 475 2 wel Fluidized Bed| | |

15 |14 Ditab 45 3 wel Fluidized Beq

16 |15 Ditah 455 4 wet Flidized Bed | [ RandW@lercentage
17 |16 Ditab 45 5 wel Fluidized Beq R

18 |17 Lakes 478 2 oy High Shear M 10 g of Total Patterns
13 |18 Lactoss 465 3 dw High Shear H

20 |19 Lactoss 455 4 dy High Shear H ,

21 | Lacioss |48 5 o High Shear | | [ External File

2 |2 Lactoss 475 2 wel High Shear H I

2 |2 Lactoss 465 3 wel High Shear H

24 |23 Lactose 455 4 wel High Shear H

5 |24 Ladoes M40 5 e High Shear N Irnpart... |
% |25 Ditab 475 2 d High Shear H

7 |26 Ditab 45 3 dy High Shear H

8 |7 Ditab 455 4 dw High Shear H 0K

23 |28 Ditab 45 5 d High Shear H

W |29 Ditals 475 2 wet High Shear M

ElE] Ditab 465 3 wel High Shear H

2 |7 Ditab 455 4 wel High Shear b 10.92 023 2853

EEH k) Ditals 45 5 wel High Shear b 11.28 022 29
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2ining
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LProgress so far

\/e Imported the data

And set the field types, saying which variables are inputs
gnd Which are outputs

Youve set up ‘test data’ for validating the models

_ “Anddeveloped the models (assessing them to make sure
- they accurately represent the cause-and-effect
~ relationships)




2Usingrthe model

gl

SHIWOIMaln Options
= Prediction: ‘What if’

— Optimization e

= What if?
@&
How to get?

Optimization
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SWWhat'if” predictions

a Task Model Use PReports Window Help

0e(E| OS] S
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Predicted
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Sensitivity

Training

Label : 27 [index 21]




lerrest of the picture:..

=

=

eRVistalizations can help to understand the model
BEPredictions can be useful to save you time

~ ffom performing a multi-objective optimization

— Allows you to balance conflicting goals

— Saves wasted time and effort by showing you the
best overall formulation




pOpLimization in INForm

gl

BAUSES the models in conjunction with an
Epuimization technique
— Genetic algorithms

e

Prediction

m

g
How to get?




SGENELIC algorithms

=

SRSUIVival of the fittest” for possible solutions

BRESpecially suited to complex situations where
there may be many possible ‘local’ solutions

—- I

®rReqguires a criterion of ‘fitness’ — how well the
~  formulation meets your objectives
— Desired values for each property
— Relative importance of each property

- .H
—
-




Up Optimizatien

Max | Desitabiity Function
8,42 13.00 Tent
1.39 3 390 Tent
311 3.40 Tent
84050 1520.00 Tent

St W alues I Sihowe Pl Corztraints Save | Restore Ok Cancel I Help I




. e e

INForm - C:'\Program Files\Intelligensys\INForm\tablet? - [Optimizer Configuration]
B Task Model Use Reports Window Help

Dial D% @ o

Froperty weight | Min | Midl | Mid2 |  Max Desirability Function
1 |Hardness 1.00 384 10.00 842 13.00 1 B
2 | Frability 1.00 aoe 189 199 240
3 |Thickness 1.00 28 31 311 340/ Diow
4 |Disintegtime 1.00 161.00 540,50 ganso  1senoo|hat

4

Consztraints J

Showe Plot

By inform-trainin



REIGUIVE Importance of properties

-

INForm - C:\Program Files\Intelligensys\INForm\tablet? - [Optimizer Configuration]

(B Task Model Use Reports findow =lp
DR O f o

Property [Joweice | % | Mt | Midz | Max | Desiabiity Function
1 [Hardness [ B.00 10.00 10.00 1300 Up -
2 [Fiabilty 5.00 199 1.99 3,90 Down -
3 _|Thickness 1.00 26 an an 3.40 Flat -
4 [Disintegtime | MR 100 24000 24000 152000 Down -

Constraints Save Restore 0k Cancel




L Main*Optimization Screen

~
—l
-

£ INForm - C:\Program Files\Intelligensys\INForm\tablet - [Optimize]

Task Model Use Reports Window Help

0.00
000

Best ki)




pletion of. Optimization

=

sViieni Optimization is complete, and you
slose the window, the best formulation
(lngredients and properties) are copied

== dlutomatically to the Found columns on the
- Consult screen

® On the Consult screen, you can do things
like a sensitivity analysis, or graph your
results, too.




sUnderstanding models

®rBoth GEP and neural network models can

== b visualized (for example, response
- surfaces where inputs are varied and
response is visualized)




Prdraphs — response-surfaces
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PDIGraphs — response surfaces

jejal CiS(ala] of

suspension.ifp

Sedimentation % (Z)

Sucrose % (X)




Wistal'Explorer

Model Use Reports Window Help
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NOLhEr features of INForm

Sl

SREIiaphicall display
(response surfaces)

*— Easy to copy to reports and S
presentations

SelAput and output screens

~ Spreadsheet-enabled for
easy data import and
—export

‘Log’ for important results

® Sensitivity analysis to test
for formulation/process
robustness




= [t works on your own data, so as long as you have

I caluse-and-effect information hidden in that data,
INForm can find this information and enable you to
use it easily

=% [NForm does not require specialist artificial
- Intelligence expertise
— Defaults have been tested so that they are generally
reliable for formulation problems

— You are given full information that enables you to
assess your models




llewing anyone on your LAN to access
thersoftware and share results

"~ Mmaintenance and support options

® [s continually being developed in
collaboration with customers and
academic groups worldwide




— sales@intelligensys.co.uk




