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Synthesis and Recipe optimization — from research to application

Industrial branches like combinative chemistry, galenical development or applications engineering often require a
multitude of test runs in order to increase the yield of a synthesis or to optimize the properties of a product.

As a consequence a number of time-consuming tasks will become necessary, such as planning of multiple tests,
control of production processes, complete documentation and last but not least a summary of all resulting
evaluations. Often it will be difficult or even impossible to perform all these tasks in a proper manner.

LABS/R as an integration platform supports the working processes starting from planning of tests up to the final
evaluations.

In LABS/R you can map the complete workflow:

Test planning

Documentation of test runs

Support of statistical test planning DoE based on already existing results
Automatic processing of test preparations

Collection of analytical and process accompanying results
Support during evaluation and reporting.

The requirements of the NAMUR research group have been taken widely into account with respect to structuring
of master data and the concept of data relation.
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Test Planning

Project / Primal recipe

The test planning is organized in a multi-level arrangement. In a first step the project has be described. To do so,
information can be taken over even from external applications (research/development databases incl. chemical
structure databases like e.g. MDL). In addition to the primal recipe a project contains the requirements as well as
the objectives of the project.

BE 2925 - Modul 295
List Record Options  Help

NS

|

ojects ~/ Project |ELAN
A:00000-001 - | — X -
=[] A.0o00n-002 - Project ID F-08001-001 | short narre Amadori compound|
-] F-00000-001 - Description Fructose-Alanin
=] F-00000-002 - -
F-00001-001 - type CHEMISCH =

F-00002-001 - Aim -O;:;timizatmn of yield of Fructose-Alanin.
=] F-00003-003 - Reducing Glucose as a byproduct.
+-[&] F-00004-001 -

F-00004-002 -
F-00004-003 -
F-00815-000 -

Froject File [F-05001-001 @

F-04001-001 - "Reaction scheme Reaction | QM-Info

F-04001-005 -
F-04002-001 -

F-05001-001 Projekt - Praj No [oNg]
F-11111-001 - o 0
& F-11111-002 - O o
F-12345.001 - o O + Ny — o
F-12345-002 - 8] 9] il Nﬁ
F-12345-004 - 0
F-12345.009 - 0
= [F) F-12345-123 -
F22222001 -
F-22222-002 -
F-54321-666 - |
=-[& F-77on1-001 - [l

Page 2 June 2005



experts in laboratory software
/

I—I

Test

In each project you can define a set of various tests. Changes of the project arrangement underlie a version con-
trol system, including an automatic document distribution. A test describes in detail how the production process
has to be performed.

Test details include ...

. Involved materials
O Materials/Chemicals
O  Solvent
¢ Catalysts

¢ Used substance groups
. Expected products/byproducts
° Basic operations of production (process steps)
. Methods for checking the manufactured products.

Depending on the type of test procedure (chemical synthesis / galenical development / application technique) the
project arrangement offers all necessary calculations of the recipe (stochiometric reactions, contents of help sub-
stances, active or equilibration agents).

Work flow in LABS/R:
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Based on the test and the already received results test runs can be set up. This procedure will be supported by
the statistical test planning (DoE). A test run concretizes the test planning for the performed experiments in more

detail.

Applied laboratory equipment
¢ Synthesis automates
¢ Analytical instruments

Educt materials

¢ Batch information (purity, concentrations)

Calculation of required educts/materials (with respect to the preparation quantities)
Schedule planning of individual tests

A Gantt diagram helps you to find out if time conflicts would occur for the applied laboratory equipment because
of parallel preparations.
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Preparation Process

Based on the test runs, the laboratory preparations to be performed can be created automatically.

Additionally, it is possible to set up a laboratory preparation manually by means of the existing master data
(materials / agent groups), basic operations, basic functions as well as instruments. With the setup of the prepa-
ration controlling recipes will be arranged and transferred for the connected instruments (e.g. FlexyLab, HEL
Chemscan, HP AutoMate, Surveyor, Anachem) or process control systems (e.g. Siemens PCS 7). As soon as
the preparations are performed at automates/plants, process accompanying measured values will be collected.

Of course, additionally you still have the possibility to enter measured values manually (e.g. from an offline
analysis). Based on the measured values decisions may be taken promptly like for example the termination of

preparation work.

The module of test series offers the possibility to display the collected result values graphically in a chart (result
values may be e.g. process accompanying measured values, analytical result values of educts and products).
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Starting from the graphic plot you can display the complete set of all measured values, that have been collected

at a certain time point.
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Reporting

When the preparation handling has been completed a report can be generated automatically and distributed by
taking into account a distribution list. Such a report will contain information on the developing of synthesis and
inspection of the synthesized materials. LABS/R contains an open report tool interface which enables the author-
ized user to apply his preferred report tool for generating report templates. The standard system already contains
a multitude of general report templates based on the MS Office products, Oracle Reports as well as on the iCD.
report format FreeForms.

Reports can be generated at any step of the recipe optimization:

for a single preparation
for a test run

for a test

for the complete project

Furthermore, it is possible to send the report to an external application (e.g. a research database). The module
of scheduled reports allows arranging user-defined automatic report generation and distribution in regular inter-
vals.

Evaluations

All information, starting from the project structure up to the single measured value is stored in a central SQL da-
tabase. This advantage guarantees a selective and easy to use evaluation of data.

Evaluation Test Series 79 — F04001.001 Evaluation Test Series 79 — F04001-001
Document: Aamyelkis\n37e Festinstilating shoyrele ased'vhmt wlar 0400 1-009-79.doc Document: Piomyekisyn 376 festirstllation shsyireles sed i wlarF-09001 00179 doe
released: 16082004 Fage 1/2 released: 16.08. 2004 Page2/2
Status: 8 Status: 8
Description of Experiment Results for Test Series
Froject-No. V12345 Fructoss-Alznin (4 madari Ca mpound) Step: 1
Versuch 536
Appardus: FlayLaboot
e o F 04001001022 W01
-- F-04001-001-023 [ .0 120
L ist of Materials r 04004001024 1 MOl 100 z7a 120
REsEm N ~oo L-Alanin C3HTNDZ 1,000 -- (RS S ] 1.87 RO =8 100
EESSER coot Glucose CEH1Z06 10000 F-04001-001-026 167 [ ]
S Methanel oHan o.7807 - F FO4001-001-027 1,67 M0t 100
EoRER Y oot Wiater, HPLC HzO 1,0000 :
[Fraaua N Fooz Frustose Alanin COHITNOT 1,000 - A F-04004-001-028 233 M1 A0
[Edpradust ] Foo1 Fructose CEH1Z08 1.0000 - A Foamtoolon 233 g od
Used Batches and Amount - A FO4001-001-020 233 W01 100
List of Materials - A F-04001- 001-031 3 MO0 50
AQO1 - L-Alanin L-2004101220 100g 001 002 00 013 014 015 - A F-04001-001-053 3 Mot 78 0 1
AOD - L-Alanin LE004101220 167 g 004 005 006 045 017 018
AQO1 - L-Alanin L-2004101220 23xg 007 002 009 019 020 021 Comments
AQDT - LoAlanin L2004101220 3009 010 011 M2 022 (23 024 003 Temperature to high. Glucose deutlich zu hoch. Gluces & caramelises in reaction vessel
001 002 002 004 005 006 007 OO 008 010 011 012 013 014
GO01- Glugoss  Merde 1230887 10009 545 g1g 017 048 010 020 021 022 023 024
MOD1- Methanol 323234657 1000g 001 002 003 004 005 006 007 008 009 040 011 012
:ugfg—wmer. PuraChem1234 10005 013 014 015 048 047 016 019 020 0241 022 023 024 Result
Comments [FrgUeEl Fooz  Frustose-Alanin COHATH 07 1000 oo
Aim: [Eipradust N oot Fructose CEH1208 1m0 oo2
Optimization of yield.
Freduced quantity of bypraduct: Analysis: IMS: |dentity ¢ onforme [
Reealisstion:
R eaction wessel under nitragen
Cleansing using eation exzhanger, Ewalugion:
Lyophilis ation. Quanfity of L Ala has no effect on yield
Test continue in further series
Autrar Witmess Wimess
Authar Winess Witness
Damsign |cemrsgn e msign
g Lt = DawssIgn lps=rsign Da msig
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