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Why searching non-patent literature is crucial...

e Scientists : need to search non-patent literature, e.g. scientific
journals, to keep up with latest publications within the scientific
community

e Patent Information Professionals : often confronted with
searches comprising analysis of non-patent literature,
especially prior art searches:

» Novelty/patentability searches : used to determine if a
newly-conceived invention is substantially different from
prior art to allow patenting

» Validity searches : conducted with the intent of finding
prior art to invalidate a third-party patent

[ J
3 Maik Annies - ICIC 2008, Nice syngenta



Why searching non-patent literature is crucial...

Article 54 EPC

The state of the art shall be held to comprise everything
made available to the public by means of a written or oral
description, by use, or in any other way, before the date of
filing of the European patent application

» Prior art disclosed in non-patent literature is as
Important as any relevant patent document

» For novelty/patentability and validity searches
comparable search efforts should be undertaken for
non-patent literature as for patent literature

[ J
4 Maik Annies - ICIC 2008, Nice syngenta



5

Finding the needle in the haystack:
Full-text searching of non-patent literature

Prior art is often hidden in the text, e.g. inthe  disclosure
or in examples of publications
» Relevant prior art is often

iInsufficiently indexed in
bibliographic databases

» Novelty and validity searches
should include full-text
retrieval of patent AND
non-patent literature!
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Full-text search resources for non-patent literatur e prior
art

Problem

» Searchable non-patent literature prior art, e.g. scientific
publications in journals, meeting reports, abstracts of academic
theses or websites dealing with scientific and/or technical content
are scattered across different resources

» Online hosts

= Do not provide files for non-patent literature full-text searching
but only for patent literature

» Publisher E-journal search sites
= Often support full-text searching of E-journals

> Internet

= Enormous amount of searchable scientific and/or technical
information
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Analysis of E-journal full-text search sites

Subscription to ~2000 E-journals at Syngenta —
mainly chemistry and (plant) biotech

Most main E-journal search sites
provide a large number of searchable journals

Retrieval from a large number of journals requires
searching only a limited number of search sites
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Minimum requirements for E-journal full-text search sites

» Coverage of a large number of E-journals, ideally from
as many different publishers as possible, dealing with
technologies of relevance

» Advanced search options - at least Boolean logic or
wildcards should be supported

» Advanced display features — at least searched
keywords should be highlighted within the context of
the full-text
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Detailed evaluation of E-journal full-text searchs ites

Selection of E-journal full-text search sites based on minimum
requirements — coverage, search options and display features

Only 5 E-journal full-text search sites fulfilled minimum
requirements
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E-journal full-text search sites fulfilling minimum
requirements

Number of
Journals

ACS Legacy 37
Archives

Annual Reviews 37

Blackwell ~ 850
Synergy

Highwire Press ~ 1100
Science Direct ~ 2500
(Elsevier)
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Search options — example 1

| allSources | Journals | Books | Reference Works @med Search DExpert Search

Termis): |azosystrobin weithin: | Full Text ha
|AND > | "seed treatment’ within: | Full Text hal

Include: v Journals W All Books

Suurce:lﬂll SOUMCes hal
Select one ar more:

Subject: EAIENETNER Hold down the Ctrl key {or 38
Agricultural and Biological Sciences 1 kewto select multiple
Arts and Humanities entries.
Biochemistry, Genetics and Malecular Bialogy hl

Dates: < |JEH ~| to:|Present »| ¢ alvears

m Recall Search (@) SearchTips

Example from www.sciencedirect.com (Elsevier)
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Search options — example 2

| AllSources | Journals | Books | Reference Works Advanced Eeart@en SE@

Enterterms uzsing Boolean connectors(e.gq. "hear attack" AHD stress)

Termis): |azoxystrobin w/3 "seed treatment” -

azoXystrobin pre/3 "seed treatment™

abhs (azoxystrobin w/3 "=eed treatiment™) ;I

Include: v Journals W Al Books

Source: |AII Sources -

Select one ar more;

| Hold dowen the Cirl key (or 38 key)
to select multiple entries.

el - All Sciences -
Agricultural and Biological Sciences
Arts and Humanities
Biochemistry, Genetics and Molecular Biolooy

L

Dates: F|1E=23; t.;.;lF'resent; " Al Years

m Recall Search (@) SearchTips

Example from www.sciencedirect.com (Elsevier)
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Search options - overview

Boolean
Logic

Phrase
Searching

Stemming

Wildcards

Proximity
Operators

ACS
Legacy
Archives

.\/

.\/

Annual
Reviews

Blackwell
Synergy

HighWire
Press

<< | < | <

Science
Direct
(Elsevier)

<< | < | <
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Display features — lack of multicoloured keyword
highlighting

Seed treatment (ST) with agrochemicals has been an effective
method to control a variety of insect pests and dizeases (/). Systemic
materials, such as tebuconazole, triticonazole, fludioxomnl,
silthiofam, imidacloprid, thiamethoxam, and fipronil, provide very
good broad spectrum activity and excellent control of dizeases and
insect pests, particularly in early crop growth stages. These systemic
pesticides alzo have less hazardous toxicological and
ecotoxicological profiles than commercially applied broadcast or in-
furrow options. The major crops that benefit from the use of ST are
cereals, maize, cotton, potatoes, oilzeed rape, and sugar beet. Seed
ireatment actually reduces the amount of active ingredient applied
to the environment because treatment iz restricted to the target crop.
Although several inzecticides and fungicides available for ST are
systemic in nature, they typically can provide protection from
diseazes and pests only to the seed and young zeedlings.

Example from pubs.acs.org (ACS Legacy Archives)

J. Agric. Food Chem., 52 (15), 4814-4820, 2004
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Display features — do not always trust in automatic
stemming

The effects of fungicile seed treatments gh plant populations

and subsequent incidence 01 Potted wilt have been
examined. Brenneman & Walcott (21) reported that use of seed
treatment combinations of carboxin, captan, and
pentachloronitrobenzene (PCNB) increased plant stands by
almost 60% compared to the nontreated control, which
corresponded with an approximately 60%o reduction in final
incidence of spotted wilt. That combination of fungicides 1= a
standard seed treatment uzed on most peanuts planted in the
United Statez. Rideout and azsociatez (115) reported no
improvement in stand and no significant reduction in incidence
of spotted wilt with in-furrow applications of the fungicide
azoxystrobin in addition to the standard carboxin, captan, and
PCNB fungicide seed ireatment.

Example from arjournals.annualreviews.org  (Annual Reviews)
Annu. Rev. Phytopathol., 41, 53-75, 2003
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Display features — be careful with molecular formula s

For examplg, ethanol (C;H;OH) an)l formic acid
(HCOOH) are Dotird geatan M + 1 value of 47 amu.

The natural relative isotopic *C abundance of protonated
ethanol 1g 2.3% (with two C atoms present), while for
protonated formic acid, 1t 1s only 1.2% (one C atom
present). In the Candida tropicalis experiments, a relative
isotopic °C abundance of 2.4% was observed (Fig. 2¢),
indicating that ethanol was produced. It should be
pointed out that 1sotopic pattern analysis cannot be used
to discriminate between 1someric compounds, 1.e.,
compounds with the same molecular weight and the same
sum formula. Dimethyl ether (CH;OCH ;) 1s isomeric to
ethanol and cannot be distingnished from the alcohol by
PTR-MS. The microbial production of this ether in large
quantities, however, can be excluded with high
confidence.

Example from highwire.stanford.edu  (Highwire Press)

Appl. Environ. Microbiol. 74 (7), 2179-2186, 2008
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The ideal solution — yet only avalilable for patents

D STH Viewer - Mirosolt Mot Eaplewad

B EAF Res  Fpvoons  Toow £RpD i

L -1} SEELNET, R T R e e TR0 O ST IROC 13- 1 D0 ED SO EErT s w ﬂl:-a

STN viewsr L B Gt Bl Loy
E\-rr.l.'h

Poredy LIS MEATAREE A LBRATEULL i
== Haclh bir Akt Inhirdarg Soply Lokl Achonew [

Filz Edit View Favorites Tools Help

nesoft Viewer - Microsoft Internet Explorer provided by S

STN Viewer

_ =] x|
=

darmrptien

Gpack v = v Q) 7t Qsearch GaFavorites vedia oF | Bhr S vl £

Address I@ http: ffpatentorder app. intra/patentorder foatex /default, asp?f=2%34 %5CPdf%SColders %5Ctermp %SCrad3DCEE %SF0S27

& -

| Links >

R b | [~ WOODG002984 - Mis

‘Work File: rad3DCBE_0827 (1/6)

Biblio Citation=s - Print Liilitie:s

Claims Family

Highlight

Description

Claims Search report

JMANY RN RALNAS® EEA RERERE R IR

]

[0094] - guinolinic acids, such as quinclorac, quinmerac;

[009E] - dichloropropionic acids, such as dalapon; -
dihydrobenzofuranes, such as ethofumesates;

[0096] - dihydrofuran-3-ones, such as flurtamone;

[0097] - dinitroanilines, such as benefin, butralin,
dinitramin, ethalfluralin, fluchloraling isopropalin, nitralin,
oryzalin, pendimethalin, prodiamines, profluralin, trifluralin,
dinitrophenoles, such as bromofenoxim, dinoseb, dinoseb-
acetate, dinoterb, DNOC, minoterb-acetate;

[0098] - diphenylether, such as acifluorfen-sodium,
aclonifen, bifenox, chlornitrofen, difenoxuron, ethoxyfen,
fluorodifen, fluoroglycofen-ethyl, fomesafen, furyloxyfen,
lactofen, nitrofen, nitrofluorfen, oxyfluorfen;

[0099] - imidazoles, such as isocarbamid; - imidazolinones,
such as imazamethapyr, imazapyr, imazagquin,
imazethabenz- methyl, imazethapyr, imazapic, imazamox;

[0100] - oxadiazoles, such as methazole, oxadiargyl,
oxadiazon;

Minesoft
PatentViewer
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[0101] - owxiranes, such as tridiphane;

[0102] - phenales, such as bromoxynil, ioxynil; -
phenoxyphenoxypropionic acid esters, such as clodinafop,
cyhalofop-butyl, diclofop-methyl, fenoxaprop-ethyl,

=

fenoxaprop-p-ethyl, fenthiapropethyl, fluazifop-butyl,

Hit map: Description - WO06002984

PENDIMETHALIM
THIOCARBAMAT
DINITROAMILIN

Left soresn

]

Split screen = Right sereen
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Display and other features - overview

Multi-coloured Save Search Alerts Open Access
Keywords Function
ACS Legacy
Archives
Annual
Reviews '\/ '\/
Blackwell
Seray Vv Vv Vv
HighWire
res Vv Vv Vv
Science Direct
(Elsevier) '\/ '\/ '\/
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Chemical structure searching on E-journal search si tes

Zraphical structure search

Diraw the structure of vour choice in the box below and click on " Graphical Search” to find adicles containing
this structure.

File Edit View Insert Atom Bond Structure Tools Help

""" 8 00 KBE sl -] 2

FPREOUS SCIENCE

Kl ;
oo ow

Graphical Search |

Example from www.rsc.org (Royal Society of Chemistry)
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Chemical structure searching on E-journal search si tes

» Only very few publishers (RSC Journals and Prous
Science) provide chemical structure searching in E-
journals

» Both exact searching and substructure searching in E-
journals are provided by both publishers

» Currently only a very limited number of E-journals is at
all structure-searchable
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Chemical structure searching on the internet? —
Free web-based search resources

eMolecules PubChem i ChemSpider

- [BlildinglatStriicturelCentricicommunitysforiChemists!

gé Syracuse Research Corporation

o’ Ve
1 RD1Chemicals
.l~ ’. Find the information you need

> Some web-based structure search resources are

available on the internet providing access to substance-
related information

» No comprehensive retrieval of bibliographic data or link to
chemical structures on the web

[ J
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Chemical structure searching on the internet? —
The InChl-approach

Solution

>

22

Information from chemical structures needs to be transformed into an
alpha-numerical representation indexable by web search engines and
thus searchable, which requires to agree on a common standard

Most promising candidate:
InChl (IUPAC International Chemical Identifier)

= Developed by IUPAC and NIST during 2000-2005

= Contains chemical information about e.g. bond connectivity,
tautomerism, isotopes, stereochemistry, and electronic charge

= Non-proprietary, unambiguous identifier that can be computed from
structural information

= Already supported by some databases and scientific journals

syngenta
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Chemical structure searching on the internet? —
The InChl-approach

cl ot InChl=1/C15H17CI2N302/c1-2-3-
e ﬂ]/\@/ 12-7-21-15(22-12,8-20-10-18-9-19-
N 20)13-5-4-11(16)6-14(13)17/h4-6,9-
& 10,12H,2-3,7-8H2,1H3

| s

N
\( :{N STILVHWMYQXCPB-UHFFFAOYAJ (InChiKey)
N—Yf

> Principally InChl/InChlKey for different chemical compounds
are precisely indexed by major web search engines
(Cole et al., 2005)

» However, retrieval is not satisfactory, since InChl are not yet
sufficiently used by authors/publishers of journals and web
content!
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Chemical structure searching on the internet? —
Chemical data mining

Problem

» Automatic transformation of (non)-standardized
nomenclature or non-computer-readable formats, e.qg.

Images of chemical structures, into searchable computer-
readable formats

Solution

> Automatic chemical name to structure conversion or

graphical structure recognition tools are already available
or under development

» Storage of these computer-readable formats in structure
databases and linking to original websites would allow
(sub)structure searching of chemical content on the web
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Thank you

for your attention!
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