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When faced with developing a new separation or devising
a sample preparation protocol, chemists and

chromatographers are trained to turn first to the literature to

see what might have been done in the past. Even an older
reference to a similar separation problem might establish
the feasibility of the desired separation goal and/or a
starting point for method development. Or, one might
discover that the problem has already been solved and that
the necessary elements of the separation system are near at
hand. In any case, valuable time and resources are saved
by the knowledge gained.

For twenty years, we have been collecting references to the
applications of HPLC columns, chemistries, instruments
and SPE devices. About 15 years ago we began to enter
these references into an internal database for electronic
searching and retrieval. Recently, we migrated the data to
an architecture based on Lotus Notes/Domino servers.
Now our database, containing more than 14,000 citations,
can be accessed and searched via a web-browser on the
Internet.

Because we first painstakingly review the literature
ourselves, we select references for inclusion in our
database based on experimental details which may not be
in abstracts or keyword lists. Such references would
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therefore not turn up in searches of various on-line
databases (e.g., Chemical or Analytical Abstracts). Also,
we may include references to documents from sources not
available to most libraries or commercial databases.

Recently, we have begun to use the portable document
format (PDF) to create actual electronic versions of printed
documents and developed an innovative way to access
them anytime, day or night, from anywhere in the world.
Rather than simply creating an HTML archive of links to
these PDF files on a web page, we have linked them
directly to records in our database. Thus, when an
appropriate record turns up in a list of search results, by
clicking on an icon, the actual document cited in that
record may be viewed immediately, as may one or more
related documents. This saves even more valuable time
and effort -- no trips to the library or reprint requests are
needed! If copyright permission has been secured, but a
PDF file is not available, we have created an e-mail form,
immediately available on-line, to request a paper copy of
a document.

Examples of the content and utility of this innovative
database will be reviewed.
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’ 978 Complle & Type HPLC Blbllography
1980 Electronic Bibliography [Apple 1]
1982 Establish Technical Information
Management System DB [VAX]
1984 Create SPE Database [Mac]
1986 Publish SPE Bibliography directly
from Database [Microsoft FILE]
1987 Move to FileMaker; Network DBs
1997 FMPro DBs on Intranet [via Tango]
1998 Migrate to Lotus Notes; Internet




Network Architecture 5

Poster #PA13/31: HPLC'99, Granada, 31 May 1999 Waters, Millennium, Oasis, Symmetry, SymmetryShield, Symmetry300, pBondapak, Sentry, XTerra are trademarks of Waters Corporation. © 1999 Waters Corporation

Waters Secure Internet Internet
Firewall Service Service
Provider Provider ’—‘
T1 A
External
Browser
- Database
s— — Search
Internal Internet [web] Server Internet
Network  http://www.waters.com [Worldwide
Client Lotus Domino Web]

Database = Waters Applications
Entry Library Database
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[& Acrobat Reader
v. 3+ to
read PDF files.]

5.
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2. Web Server routes 3. Domino

request to Lotus translates request

Domino database & queries Lotus

server software. Notes database.
Web Server

[multiprocessor PC]

Domino translates results
to hypertext markup
language; HTML page is
returned via web server to
client’s Browser.

4. Notes performs
search & returns
results to Domino.
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n=—————————— Metscape:
} ........ } e } e
Waters Applications ' Search Form
PN, .. Bibliography

>14,500!

"Bookmark the Weh's

1. Type query in|box

most comprehensive resource for HPLC & SPE nowl"

Updated daily, this database contains more than 438848 references to Waters products & their applications.
Sources include articles published in refereed journals as well as technical documents & presentations by Waters scientists.
Learn more about exciting new features, including instant POF document access, and search hints below.

A Type keywaord(s) for your search query here:

| =) <« 2. Click button

Search Ideas: More effective searching may be done with some simple, standard Boolean operators [Sear¢h
Tips & Hints]. *\ords in a typical entry might include, but are not limited to:

\ 4
& Mame of a chemical compound: e.g., acetaminophen

Lin k to Sea rCh Ti pS Page e Waters product brand name or model number: e.q . Symmetry or 2690,

& |35t name of author
& File number of reference: e.g., 981040 or SP95002

Instant Access: Click onthis icon g to view & print the actual PDF document. File size indicates relative download

time.

NOTE: ‘vou will need v3 x of Acrobat Reader to access these files. Y Get Acrobat’
atobe  Reader

D t b F t SPE References: More than 3,300 3PE references, including all those from the "Soild Phase Extraction
a a ase ea u reS Appifications Guide and Bibllography: 4 Resouree for Sample Freparation Methods Development,
Skkih Edition ", PD McDonald & ESP Bouvier, Eds, Waters, Milford, 1995 [Waters P/N 52853], are
DeSC” ptlon now in this database. These references have file numbers with the prefix 5P
Hot Links: On the Search Results page or on each individual Record Detail page, there may be one or maore

"Hot Links". For example, if they are present, move your cursor over the red star icon, the SPE
device icon, the SPE Sorbent name, or the name of the Analytical Technique, and then click to
ohtain detailed background or reference information.

We ahirays welcome your comments andfor suggestions - [nfoCenter@mw aters.cam.

Waters and Symmetry are registered trademarks of Waters Corporation. Adobe and Acrobat are trademarks of Adohe Corporation.
Copyright 1999 Waters Corporation
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Search Results lists Title, Author, and Bibliographic citation
for all records that match search criteria

= Nptstapp, =————— 0| H
jiicitsns Applications | Search Results
- .. Bibliography

Click on Reference # to see citation details

Click on File Nurnber link in left eolumn for full citation & details on how to get o copy.

Accezz chemical product information in 1998 - 1999 Waters Chromatography Columns & Supplies Catalog: POF Edition
R click PDF icon or file size
981040 e

a8k SPE: Citive, Altive, Forfiue tO see actual document
Author: Patrick D McDanald

Sourca: 22nd Intarnational Svmpozivm on Chromatography [15C 98], REoma, 3aptambar 15th, 1928 7 Yaar:
1998 Valuma: Postar #P112 fPaga: 20 pp

1 Document(s) found. < # Of hits [always at bottom of list]

Back 1o Search Fage. .

Copyright 1929 Watare Carporation

=== [ e WL A Eal A2
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Details of SPE device & HPLC column formats & sorbent chemistries

are listed as well as sample matrix & compounds prepared/separated.

[=—--————————————— Netscape: Lib #: 981040 - SPE: Citius, Altius, Fortius =]
Waters Applications i I =
S e | Record Detail Product Information may

be found in catalog

Access chemical product information in 1998 - 1999 Waters Chromatography Columng & Supplies Catalog: PDF Edition

Title: SPE: Citius, Altius, Fortius
File Number: 9531040
Authors: Patrick D McDonald
Source: 22nd International Symposium on Chromatography [1SC '98], Rome, September 135th, 1998

HOT SPOT: Year 1338 velume: Poster #7112 Page: 20 pp
. SPE: SGSES% H?KEEDMQ 13cc C(:?Hr-rf-idc?a H OT S POT'
SPE Device Ocrsis® HLB 30 mg 96-well Plate. :

Ciasis® HLB 10 mg 96-well Plate '
- sorbent info
format IﬂfO > gl: Sorbent: HLB, MCX, HLB, HLE |«

Compeounds: vitamin A palmitate; Yitamin E acetate; Witamin DZ; Maproxen; lbuprofen; Salicylic ACid, Sulfadiazine,
sulfamerazine, Acetaminophen; Theobromine, Paraxdanthing, Theophelling, Caffeing; Procainamide,
Fanitidine, Oxycodone, Propranolal, Maltrexone; salbutamol, Doxepin, Mordoxepin, Nortriptyline,
Imipramine; Amitriptylinge, Trimipramine, Betamethasone valerate, Methadone, Methadone metabolite
[EDDP]

Matrix: porcine serum, urine HOT SPOT

Analytical Technique: EF/HPLC/UY |« ]
Column: pBondapak CH 10 pm Steel 3.8 mm x 300 mm Key to Tech N |que

symmetryShield BEPE 3.5 pm Steel 4.6 mm ® 73 mm
Abbreviations

SymmetryShield RP18 2 Jum Steel 3.9 mm ¥ 130 mm
Waters products:
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Details of SPE device & HPLC column formats & sorbent chemistries

are listed as well as sample matrix/compounds prepared

Notes: ABSTRACT: This yvear marks the twentieth anniversary of the commercialization of the first miniature
cartridge columns containing silica-based adsorbents designed for SPE (1), The ideas that led to this
AbStraCt p- INveEntian, the history of column liguid-saolid phase extraction [CLSE - modern SPE], and the rapid
development of SPE in the last two decades as a preferred sample preparation techinique will be traced.
. . SPE is hundreds of wears old; fragrance manufacturers in Grasse to this day still extract labile oils from
(lf aval |ab | e) jasmine petals wia the ancient process of embedding them in paraffin wax. Pioneering work by Schwarz
inthe 1950's and 1960's in which CLSE was performed on both the mini- and micro-scale (in glass
melting-point capillary tubing), with on-column derivatization and/or complexation, specific for certain
compound classes, is virtually unrecognized today. S0, too, are some of the first laboratorty-scale
applications of hydrophobic polymers for reversed-phase CLSE by Bradlow in the late 1960's.
Therewere three characteristics of the first commercial product for CSLE/SPE that led to the rapid
adoption of the technique: a convenient, efficient, disposable, miniature column format, a famiky of
Cl . k | . k reproducible, reliable sorbents chosen and quality-controlled specially for SPE, and a package that
ICK ON 1NK maintained the inteqrity of the sorbent until it was used.
A new generation of formats and stationary phase chemistries which enable the practice of SPE to be
’[O see PDF Of faster, with higher sample throughput, and stronger performance will be emphasized. The unigque
properties of new sarbents which have spurred a renaissance in the use of polymer packings and

dramatically improved SPE performance will be reviewed.
aCtual dOCU ment (1) PD McDonald, BY Wivilecchia, DR Lorenz, "Triaxially Compressed Beds", US Patent #4211 658

(1980].
,4:5* Click Here for Document 7esk

Related PDFs: éE?EbLearn more about Waters Syinmetry family of columns and cadridaes 1.1 MB

éE?EbLearn by to convert C18-zilica-bazsed SPE methods to Oasiz® HLE sorbent 321
S Learn about the family of Caziz@® HLE Sample Extraction Products 1 ME
ﬁLearn fore about OasisE MCK Sample Exraction Products 1928

Links to related PDF documents

Copyright 1999 YWaters Coparation
T=b [ e 8P I 2

a4
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Waters Corporation
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Poster 112
15 Sept 1998
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This poster, which reviews
the history of the development
of modern SPE, from the
perspective of one of its
pioneering inventors, is not
available anywhere else.

The Symmetry®
Family of Columns

Columns for Every Step

in the Drug Discovery and
Development Process

« Superior Peak Shape

« Unmatched Reproducibility
 Extended Column Lifetime

 Fast Analysis Without Sacrificing
Resolution

© Direct Scale Up From Analytical
to Prep

© Design for LC/MS

Waters

Meeting the Constantly Changing
Demands of Pharmaceutical R&D
Pharmaceutical scientists are under
pressure to bring new drug candidates
to market faster. In order fo achieve
this, you may have to deal with
shortened timelines and parallel devel-
opment projects. If that isn't enough,
the new International Conference
on Harmonisation (ICH) regulatory
guidelines are placing more stringent
demands on assay sensitivity, making
fast and accurate validation more
difficul. Because of these pressures,
there is one area where you simply
cannot afford to compromise: your
choice of HPLC columns. That's why
pharmaceutical scientists around the
world put their frust in the Symmetry’
family of columns,

Symmetry® columns provide the
highest standard of reproducibility
for total confidence in the longterm
compliance of your HPLC methods,
with unmatched peak symmefry for
maximum sensitivity and accurate quan-
fitation. No other column delivers as
much. Waters offers 3.5, 5 and 7 pm

particle sizes in the complefe range of
column lengths and internal diameters to
take you all the way from lead genera
tion and optimization fo development of
validated assays for stability testing and
impurity profiles

And now, with the introduction of
the innovative SymmetryShield™ R,
and RPg columns, based on our patented
embedded polar group technology,
Waters has again set the new
performance standard for peak shape of
basic compounds regardless of mobile
phase pH. You get all of this along with
columno-column and batcho-batch
reproducibility so consistent that the
column is virtually eliminated os o source
of variability in your HPLC methods

Unique among suppliers of HPLC
columns, Waters controls the entire
column manufacturing process from
silica synthesis to column hardware
manufacture. Control of the process
from start fo finish is the investment
we've made so that you can meet
the constantly changing demands of
pharmaceutical R&D.

In depth information is
available when you need

12

Id, Symmetry300, pBondapak, Sentry, XTerra are trademarks of Waters Corporation. © 1999 Waters Corporation
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Boolean Operators
can be used to
increase the
specificity of any
search.

The wildcard
operator [*] is
especially

Important:

e.g., symmetry* finds
Symmetry,
Symmetry®,
SymmetryShield, &
Symmetry300; while
symmetry only finds
Symmetry.

Waters, Millennium, Oasis, Symmetry, SymmetryShield, Symmetry300, pBondapak, Sentry, XTerra are trademarks of Waters Corporation. © 1999 Waters Corporation

Metscape: S5earch Tips & Hints

Aj=]

R

AMD

()

Explanation

Finds records

containing ether
of the waords ar
conditions.

Firls records

cortaining both
wards ar
conditions.

Uszed to denote a

condiion in &
search string.

Wildcard

indicating zero or
mare characters
[including
punctustion
marks]. t may be

uzed at beginning, [

middle, andior e
of character
=tring.

Literal text phrase

or an exact weard
match

Typing this:

phenol O cresal

phenal ARD crezal

(phenol OR cresal)
AMD thymol

*mhenol

phenol*

*mhen®

FO*iZ

"2*G*dimethylaniline in

bovite"

) : Tips& Hints
aatT R

Boolean

Symbol

Find=s records that contain:

Either phenal or cresol

Bath phenal and cresaol

Either phenol and thyimal or
cresol and thymaol

2 4-dinitraphenal ar phenal or
chlarophenal

phenol or phenalics ar
phenolphthalein

2 4-dintrophernylbydrazine or
phenol or acetaminophen

FD&C

2 B-dimethylaniling in bovine

MOTE: Punctustion marks such as ) § - or 'are treated as spaces in =earch strings.

MOTE: Text searches are not case sensitive, e, typing hplc finds records that contain hplc

and HPLC.

i [ »
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When looking for a chemical name, try using the wildcard operator
in conjunction with the root or search for the common name or a
compound class name: e.g., *cholesten* or cholesterol.

Other Hints for successful searches:

® [Don't enter too much information, but try to use enough characters and combinations of wards to achieve
specificity in your search.

& Tryto uze search strings that return only those records of interest; e.g., searching for the brand name Symmetry
will return several hundred records, but zearching for Symmetry ARD barbital will only return a fess records.

® To zearch for a waord or fragment that containzs one or mare punctustion marks [but no spaces] that are important
1o itz meaning, use an asterisk in place of each punctuation mark in the search string, zee the example in the takble
above for FD&EC.

# |f vou need to search for an exact phraze containing punctustion, use the literal text operator; see example in
tahle above for 2 B-dirmethylaniline.

® Keep in mind that different authars may express similar things with different forms of the same word, e.q., a
zearch for chromatography will not return chromatographic, but a search for chromatogra® sl return both, as
weell 3z chromatogram and chromatographer . But neither search will return HPLC ar LC.

P> #® When searching for & compound name containing an alphanumeric string of numbers, symbals, and punctuation

tmarks, try uzing the wildcard operator before andsar after the longest root ward in the name; e.q., to find

Sﬂhydrn:{y-ﬂﬁ-chnles’[ennl, zearch for *cholestenal.
P # [f you knowy the common name for a cormpound, try that before searching for the root of the IUPAC-type name;
e.q., to find Sﬁ-hydrnxy-ﬂﬁ-chnlestennl, zearch instead for "cholesteral”.

& [f you are familiar with other BEoolean symbolz, you may construct more complicated search strings.
® [f the first search doesn't work, go back to the form and try anather approach.

Go BACK to the Wiaters Applications Bibliocgraphy Search Page

Wiaters and Symmetry are registered trademarks of Wiaters Coporation. Adobe and Acrobat are trademarks of Adobe Corporation.
= 1993 Waters Corporation
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Clicking on SPE Device Icon in Record Detail accesses detailed
information on various formats.

[0 =——————— Netscape:SPEdevice formats ="V——\—"—"——— [ H
'. ........ h. h.
Waters Applications | "
o flAE ey SPE Device Formats

Access Chemical Product Information in Waters 1998-1998 Chromatography Columins & Supplies Catalog:
PDF Edition

In this database, icons denote the format of the Waters SPE device(s) used in the cited wark.
A key to the icons and brief descriptions of these formats appear below .

Q Plus Cartridges: g vac Cartridges:
% Maximum Yersatility Economical Automation
f:] Classic Cartridges: % wac BC Cartridges:
H;] Most Widely Referenced Larger Resenvoir Capacity
Light Cartridges: . .
. Extraction Plates:
% Reduced volume for Higher e = .
Sensitivity High Throughput Autam ation

Waters SPE Devices are available in a variety of designs, each offering specific functional
benefits. All device types, howewver, are filled by weight with the same high-gquality sorbents.
This uniformity of packing chemistry makes transfer of methods from one design to another
straightforward and predictable. All cartridges and plates are sealed in special poly-foil
pouches to maintain product integrity, packing activity, and purity until the package is opened.
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i | »

Waters Applications *
[ e Tyl SPE Sorbents

Clicking on
Access Chemical Product Information in Waters 1998-1998 Chromatography Columns & Supplies Catalog:
SPE Sorbent || eo eaiien

® |ntroduction: sorbent Chemistries

name In ¢ Sorbent Properties & Typical Applications: select a Separation Mode ar sorbent below:
Record Feversed-Phase Sorbents Mormal-Phase Sorbents
Detail links e Oasis® HLB * Silica
*C.. * Alumina A, N, B
to more o iC.. ® Florisi™
=18
information . Eg Mixed-Mode and lon Exchanoe Sarbents
et
=2
e Porapak™ Fox ¢ 0asis® MCx
on Sorbent & Accell™ Plus QkA
. Mormal- or Eeversed-Phase Sorbents ® Accell™ Plus Ch
chemistry &
. * Aminopropyl [MH,] Specialty Sarbents
properties. ?
® Cyano [CN] .
e Dil * DNPH-Silica

e ~PoSUure™

Introduction: Oasis® and Sep-Pak'E' Brand SPE Sorbent chemistries

The wide variety of sarbent chemistries awvailable from Waters lets wou tailor a sample
preparation step to the specific needs of your application. There are hydrophilic phases that
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i An exceptionally clean, highly reproducible, patented (pending) . .

Oasis™ HLE copolymer synthesized with a unigue composition that is SO rbent |nfO 'm atlon
trydrophilic-lipophilic-balanced for beth strong reversed-phase . .
retention and water-wettability. Compatible with sample or eluents INC | udes phys|ca|
from pH 1 to 14,
Used to adsorh both polar and non-polar compounds simuttaneously |5} & chemical
from agueous media; typical applications include drugs and their .
metabolites from biological fluids, environmental pollutants from CharaCte”SthS.

wiater.

HLE can be substituted for, has & wider spectrum of retention, and is
more reproducible than C, 5 and all other silica- or polymer-based

reversed-phase media. Oasis® HLE is the ideal starting point for new PrOdUCt Informatlon
reversed-phase SPE method development.
can also be

Particle Size: 30 um [or 60 um for LP grade] & fOU nd N
Surface Functionality: m-Divinylbenzene & N-vinylpyrrolidone brOCh ures | N ked

copatymer as PDF files to
DB records, as
well as in linked
catalog PDF files.

Pore Size (nominal): 50 A
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. . [ =-———— Netscape:Technigue Abbreviations =—————H H
An extensive list of | " :

"t Waters Applications ' i B
abbreviations & il AT e Analytical Technique
acrOnymS Used N
d ata base reCO rd #ﬁ;iﬁ?ﬁgﬁemical Product Information in Waters 1998-1998 Chromatography Columing & Supplies Catalog:

fields is reached Abbreviations & Acronyms*

by CI |Ck| ng on In describing the anaktical techniques for which samples were prepared by SPE, the following
abbreviations and acronyms have been used. A few of these, e.g., HPLC, GC, CGC, M5, RIA,
M etc., are also used to shorten the titles of certain citations. Click on the appropriate category to
the Analytical i 0. e 1o
TeCh n Iq ue e Liguid Chromatography & Extraction Technigues
& Liguid Chromatography Detection Methods
12F1 e Gas Chromatography, Mass Spectrometry & Felated Technigues
abbreVIatlon hOt ® 535 Chromatography Detection Methods
h ¢ Thin Layer Chromatography Techhigues
SpOt on the e Electrophoresis & Biochemical Technigues
. ¢ Uther Anakytical Methods
ReCO rd Deta| | e All Abbreviations & Acronyms in Alphabetical Order

Liquid Chromatography & Extraction Techniques: &
page.

HFLC High perfarmance liquid chromatography
RP/HPLC  Reversed-phase HPLC

MP/HPLC  MNormal-phase HPLC

PIHPLC Paired-ion HPLC

[EHPLC lon-exchange HPLC
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e Most Citations are for articles in journals
Lectures, Posters, Seminars presented by
Waters scientists

e Applications Notes, Newsletters, e.g.:

Waters Column articles
Waters Performance Perspectives
Waters AMD & Integrity Mass Spec Notes
Waters Symmetry & Oasis Application Notes
Product Brochures
e Product Manuals [book length]
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Record Detall W|II specn‘y the approprlate
procedure at bottom of page:

e Where available, download the Portable
Document Format [PDF] file immediately.

e When copyright permission is available, an
email photocopy request form link appears
on Record Detail page. Fill it out & send.

e For most articles cited, Waters does not
own the copyright. You must take the
reference to your local librarian.
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e We have been complllng HPLC & SPE
references for more than 20 years into a
succession of database formats.

e Using a fast server & web link, we have
now made this collection accessible to
everyone on the worldwide web.

e Start your search for ways to prepare or
separate a compound here, using
information not always found in fee-based,
private databases of abstracts.
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We are pleased to offer you the benef/ts of
many thousands of hours we have spent
scanning one of the world’s highest quality
collections of chromatographic information.

We welcome your feedback on our ongoing &
evolving project.

Please email/send us your ideas, suggestions, &
stories of how our database may have
helped you in some small or significant

way! Thank you!
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Database Creation & Maintenance IT Architecture

Ken McGovern Jeff O’Halloran
Notes /Domino Lotus Notes Consultant
Programmer & Directory FileMaker Pro Migration
Grace Lavallee Carla Clayton Architect
Assistant Librarian Senior Librarian i
Reference Procurement DB Pioneer, Architect & Kevin Landry
& Request Fulfillment Data Entry since 1978! Notes Programmer &

Web Server Architect
Maureen Allegrezza

Database Administrator
Design & Ongoing Data Entry

Randy Sheehan: automated rollup of files to web server; Marcos Cerda: set up our intranet server directories;
Brian McDonald: [my son] showed us how to return # of records found in Results [Lotus said it was impossible!]
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Please leave your name, address, & email address
lon business card or PRINT clearly on a piece of

paper] in the large envelope provided.
Please indicate which option [A, B or C| you prefer:

A. a paper copy of this poster by mail

B. a PDF copy of this poster via email attachment
lindicate whether your client is a PC or a MAC]

C. an email notification of how & when to view or
download a PDF copy of this poster through the
Waters Applications Library at
http://www.waters.com



