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Bio-Rad Laboratories, Inc.

Informatics Division

7oy

knowltallm ¢ Founded over 125 years ago (Sadtler Consulting
Informatics Research Chemists).
System

» Dedicated to the development of software solutions for
spectroscopy and chemical information.

» Developed the first fully integrated solution for
spectroscopy information management.

« Part of Bio-Rad Laboratories, Inc. since 1979.

— A multinational manufacturer and distributor of life science
research products, clinical diagnostics and analytical
instrumentation, based in Hercules, California.

— Serves more than 70,000 research and industry customers
worldwide through a network of more than 30 wholly
owned subsidiary offices.

— Sales for 2001 were $817.5 million, a 12.6% increase over
2000.
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knowitanm ¢ \What is a spectral library?
'nfog;'fttéfﬁ * Benefits of spectral libraries
« Creation and architecture
 Managing change
* Build, purchase or subscribe?
« User interface and searching
« Adding value with database tools

 Wrap up
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What is a Spectral Library?
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KnowltAll™ Spectral libraries used to be hard copy
O e collections of spectra, structures and meta
data.

. BIORAD
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Spectral Library = Spectral Database
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knowita™  * Today a spectral

Informatics . .
System library is a database

made of:
» Digitized spectra

* Instrument parameters
and conditions

-

« Structures e
* Physical and chemical
properties

* Hyperlinks to other data
sources
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Benefits of Digital Spectral Libraries
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knowital™ *  Secure and archive intellectual property
InforSr;/]s:;(r:T?  Reduce physical storage space

* Improve searching speed

« Easier to update digital media

* Achieve goal to convert data to knowledge
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Path to Knowledge
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KnowltAll™
Informatics

System Knowledge

Information
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Role of Digital Libraries
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KnowltAll™
Informatics
System

Publishing Tools
Prediction Tools
Analysis Tools
Analytical Databases

Database Management System

Informatics Environment
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Creation of Spectral Databases
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nowitalim ¢ CGan build, purchase or subscribe.

Informatics

sysem * 1O build a database:
— Synthesize or buy chemicals
— Prepare samples
— Run spectra
— Check quality
— Refine (clean up) spectra
— Publish and index

* |n-house databases include reference &
competitor materials, adulterants, novel
or proprietary samples, contaminants,
breakdown products, etc.

Informatics Division
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Creation of Spectral Databases
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SAD - C Can build from literature sources:
System — Digitize hard copies of spectra
— Copy and paste from other sources
— Create from published peak tables

— Download spectra from Internet

* |ssues for building databases
— Variable quality of spectra collection
— Variable ranges of spectra
— Insufficient property information
— Non-standard formats

Informatics Division
Sadtler Software & Databases



Creation of Spectral Databases
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nowitan™ o Gomparison of built, purchased and

Informatics

System subscribed databases

— Subscribing and purchasing advantages:
* leverages building cost among many consumers
+ frees internal resources for other tasks
* in general quality is higher and less variable

— Building your own database has a higher
cost but more content critical to your
organization

— Subscribing is most cost-effective source

— Best solution is a mix of subscribed data
and your own data

nformatics Division
Sadtler Software & Databases



Creation of Spectral Databases

knowitam ¢ Cost factors to consider when building
Informatics — Obtaining samples or standards
— Running and reviewing the spectra.
— Sample tracking, storage and/or disposal.
— Data entry (properties, structures, etc.).
— Uniqueness of the material.
— Uniqueness of the technique.

System

What $5,000 can buy you in spectra

200,00

200,000

150,000

100,000

50,000

0-

Build Buy Rent

Informatics Division @ $5,000 50 2,315 200,000
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Spectral Database Architecture
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knowitan™ e Technology
Informatics

System — Server, network, database and client
— Use industry standards (MS, Oracle, etc.)

« Security and archival
— Protect intellectual property
— Choose data format carefully

* Design issues

— Standard data formats

— User interface

— Search and cross-reference

— Customization vs. Configurability

Informatics Division
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Architecture and Design

7oy

nowita™ o UJser interface:
Informatics
System — Easy to use
— Familiar to the most users possible
— Short learning curve to reduce training

— Common interface for all searches

« Database design:
— Design database for spectral searching
— Search by structure and sub-structure
— Search meta data and indexes
— Fast search engine speed
— Build in cross-referencing

Informatics Division
Sadtler Software & Databases



User Interface Design
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Architecture and Design
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nowita™ o UJser interface:
Informatics
System — Easy to use
— Familiar to the most users possible
— Short learning curve to reduce training

— Common interface for all searches

« Database design:
— Design database for spectral searching
— Search by structure and sub-structure
— Search meta data and indexes
— Fast search engine speed
— Build in cross-referencing
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Build in Cross-Referencing

7oy

nowitali™ - Maximize your investment in multiple
Informatics

System types of analytical instruments by
organizing data together easily

* Provide links to data from different
sources or labs with different expertise
(QC, incoming materials, testing)

* Provide access to additional property
information in each data type whether
or not a particular lab or user created it

« Examples of cross-referencing spectra

Informatics Division
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Spectral Database Management

7oy

Al C Change management process will:
nformatics
System — Manage adding, changing and deleting data
— Control who has access

— Manage updating of database and user
interface technology

— Manage user training
« Database lifecycle

Informatics Division
Sadtler Software & Databases



Database lifecycle

7oy

KnowltAll™
Informatics
System
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Database tools

7oy

xnowitali™ o Refine spectra baselines, remove noise,

Informatics

System pick peaks, smooth spectra

* Analyze spectra to identify peaks and
determine structure

* Predict spectra and properties from
structures

 Assign shift, functional group and
masses to spectral peaks

Informatics Division
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NIOSH Pocket Guide to Chemical Hazards

‘Acetic anhydride ‘CAS 1082
‘(CHSCO)ZD ‘RTECS AK 1925000
Synonyms & Trade Names ‘DDT ID & Guide
Acetic actd anhydnde, Acetic omde, Acetyl oxde, Ethanoic anhydnde 1715 137
Expusure ‘N’IOSH REL: C 5 ppm (20 mgfm3)

Limits ‘OSHA PELT: TWA 5 ppm (20 mg/n?)

‘]:DI.H 200 ppm See: 108247 ‘Cunversiun 1 ppm=4.18 mgim®

Physical Description

Colorless iqud with a strong, pungent, vinegar-hke odor.

MW 102.1 BD: 282°F FRZ: -99°F Sol 12%

VP 4 mmHg P 10.00 6V | |Sp.Gr. 1.08

FLP: 120F 'UEL: 10.3% LEL 2.7% |

|Class I Combustible Liqud: FLP. at or abowe 100°F and below 140°F.

Incompatibilities & Reactivities

TWater, alcohols, strong oxdizers (especially chromc acid), amines, strong caustics [IWote: Corrosive to won, steel & other metals. Reacts with
water to form acetic acid. ]

Measurement Methods
NIOSH 3506, OSHA 82, 102
See: NMANW or OZHA Methods
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Spectral Database User Needs

knowitallm —* High quality, controlled and verifiable

Informatics
System

Informatics Division

Sadtler Software & Databases gnagement and improved productivity.

databases 1In the lab

« Create, Import and manage spectral data
and physical property information, and
save 1t for the future.

« An easy-to-use iInterface that links
different instrument techniques and all
data.

« Capability to draw structures and
create department, analyst or lab-
specific reports.

Continue to develop better platforms
for shared information, knowledge
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