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Overview

Search and retrieval of prior art for patents

1. How do EPO examiners work?

2. External database (STN)

3. Internal database (EPODOC / ESPACENET)

4. Other external databases (Reaxys, Integrity)

5. Classification
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Basic search principles

= Search should be broad enough so that no relevant information is
missing

= Search effort must stay within reasonable bounds in terms of time
and resources

= Search is a dynamic process: adapt the strategy to the current
case, the current needs and the current results
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Search specificity of pharmaceutical applications

= Specificity of chemical/pharmaceutical applications:
= Chemical formula (vs. keywords)
= Classification system

The invention is concerned with triazolopyridine compounds of formula (1)
wherein R1, R2 and R3 are as defined in the description and in the claims, as

3 H
e ar cam: R N
well 35 physiologically acceptable salts thereof. These compounds inhibit — N’N
PDE10A pnd can be used as medicaments \>_H1 I
8 - (1
N
2

R

X [ss 1] ..fi epodoc
Structural Search in an external

database (Reaxys): : Database: EPODOC
64 compounds in 7 citations
(6 patents + 1 NPL) [EPODOC: SS 1] /c c07d471/04

Results in EPODOC 101.109
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Search specificity of pharmaceutical applications

CLAIMS (=
1 structural search

We clarn

1. A compound of Formula Il

. vs.
NS .
SN
/AN (at least) 3 classes
§
wherean, independently for each occurence, C07D403/12
R o o st CO7D413/12
i CO7D417/12

Ais —0—, —5— or —HNR—;

Ris —H, or alkyl, and

R”is substituted or unsubstituted heteroary!
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Successful search strategy

= Stage 1: Coarse filter
Develop search statements and screen the databases to select a subset of
documents most likely to be relevant

= Stage 2: Fine filter
Read the original documents to identify the most relevant and discard the

others. Compare the invention with the documents

= Further searching necessary?
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Stage 1: Coarse filter

1. Harvest information from the application and identify key search concepts
2. Analyse the key search concepts and identify synonyms, classes, etc.

3. Formulate search statements, query relevant databases

4. Collect documents which might be relevant
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For which purpose?

= First medical use of novel active pharmaceutical ingredients; novel
polymorphic forms

Claims

1. A polymorphic form C of Efavirenz characterized by an X-ray powder diffraction pattern which comprises charac-
teristic 26 values at: 7.1, 7.3, 11.0, 13.8, 14.2, 14.6, 19.1, 20.9, 21.2, 24.5 and 24.9 + 0.2 degrees 20.

= Second (and further) medical use of a known active pharmaceutical
ingredients

CLAIMS
1. A compound of general formula (1)
w
N2

n—ts,fk(“/‘ <
.oN - :K"a

i
(CRMRA—R
m
whercin:
Xis Cor S0
[..]

and pharmaccutically acceptable sahs, tautomers, stercolsomens thereof, for use in the treatment

of parasitic discases.
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For which purpose?

= Chemical process (alternative or improved process of a process for the
preparation of a known compound)

= Novelty
= |nventive step
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Crystalline forms of rifaximin (description)

CLAIMS

1. A crystal[inf Rifaximin, characterised by a powder XRD spectrum with
peaks at values of the angle 26 of 5.3°, 6.8°, 7.8°, 8.5°, 9.3°, 10.1°, 10.3°, 12.1°,

12.7%, 1 Patent application EP 1557421 A1 describes three polymorphs of Rifaximin.
20.3° an| The first form, designaled has a powder X-ray diffraction (XRD) spectrum which
presents peaks at the values of angle 28 of 6.6°, 7.4°, 7.9°, 8.8°, 10.5°, 11.1°, 11.8°,
12.9°,17.6°, 18.5°, 19.7°, 21.0°, 21.4° and 22.1°. The second form, dasignale@has
a powder X-ray diffraction (XRD) spectrum with peaks at the values of angle 28 of
5.4°,6.4°, 7.0°, 7.8°, 9.0°, 10.4°, 13.1°, 14.4°, 17.1°, 17.9°, 18.3° and 20.9°. Finally,
the third polymorphic form cited in this application, designated@has a lesser degree
of crystallinity and has a powder X-ray diffraction (XRD) spectrum with peaks at the
values of angle 26 of 5.0°, 7.1° and 8.4°.

Patent application WO 2006/094662 A1 describes two polymorphic forms of

Rifaximin, designated@and@respectively; the first has a water content within the
range from 2.5 to 6% by weight (preferably from 3 to 4.5%), and a powder XRD

2
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Crystalline forms of rifaximin (STN)

CLAIMS

1. A crystalline form x oharacterl'sed by a powder XRD spectrum with

peaks at values of the angle 28 of 5.3° 6.8°, 7.8°, 8.5°, 9.3°, 10.1°, 10.3°, 12.1°,
12.7°,13.4°, 13.7°, 14.6°, 15.3°, 15.8°, 16.4°, 16.9°, 17.7°, 18.0°, 18.8°, 19.2°, 19.7°,

20.3° and 22.1°.

? rifaximin/CN

L1 1 RIFAXTMIN/CN
? 80621-81-4/rn
L1l 1 80621-81-4/RN
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Crystalline forms of rifaximin (STN)

— ? ..fi caplus

WARNING :0n STN

— ? 11 and (polymorph+ or cryst+ or recryst+)

484

342134
2811351
147977

L2

35

Ll

POLYMORPH?

CRYST?

RECRYST?

L1 AND (POLYMORPH? OR CRYST? OR RECRYST?)

™~ (L)

operator

7 B polymorphisn/cT

e FREQUENCT

T3 o

=] o
5] 209
et 5261
s o
e o
| 3] o
=y o
| 2] L}
®10 1
En 7
12 o

f

PRETRT TRy |

T

POLTMORPHICACT
POLTMONTIINO IDRS /CT

-> POLYMORPHISM/CT
POLYMORPHISM (CRYSTAL) fOT
POLYMORPHISM (CRYATAL) (L) ALLOTROFY/CT
POLYMORPHISM (CRYSTAL) (L) DIMORFHISM/CT
FOLTMORPHISM (CRYSTAL) (L) EMANTIOTROPY/CT
POLYMGRPHISM (CRYSTAL) (L) MONOTROTY/CT
£ b AL

POLTMORPRISM (CHYSTAL) . ALLOTROFY/CT
POLTMORPHISM (CHYSTAL) . DIMORPHISM/CT
POLTMORPHISM (L] DIMCRPRISM/CT

,your queries are not renumbered at file switch

(amorph+)
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Crystalline forms of rifaximin (STN)

tetracyanocthancsulfonic acid in the form of a light yel-
low powder, M. P. 197-198" C. A sample is recrystal-
lized from water to give white needles, M. P. 198-199° C.

Analysis—Caled. for CaxHaNeSO:: C, 61.39; H, 6.34;
N, 16.52; 8, 630, Found: C, 61.18; H, 6.49; N, 16.52,
16.40; S, 6.41, 6.22.

? Ll
L2 685 L1
? Ll/prep/form
685 L1
6095157 PREP/RL
26 L1/PREP
(L1 (L) PREP/RL)

685 L1
1038062 FORM/RL
1 L1/FORM
(L1 (L) FORM/RL)
L3 27 L1/PREP OR L1/FORM
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Crystalline forms of rifaximin (STN)

FILE 'REGISTRY"

L1 180621-81-4/RN

FILE 'CAPLUS'
L4 681 L1
LS 61 L4 AND (POLYMORPH? OR CRYSTAL? OR RECRYSTAL?)
L9 34 L4 (L) (POLYMORPH? OR CRYSTAL? OR RECRYSTAL?)
L7 4 L4 AND (E3 OR E4)
L8 26 L1/PREP
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Crystalline forms of rifaximin (Espacenet / Epodoc)

T T )
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Crystalline forms of rifaximin (Espacenet / Epodoc)

Deutacs Enghah  Frangan
Cortat

Espacenet
Patent search

Bibliographic data: WO2012156051 (A1) — 2012-11-22
A mmypmetiinl o (Fiegae Iy Reood s ems &
POLYMORPH OF RIFAXIMIN AND PROCESS FOR THE PREPARATION THEREOF

Page bookman RS AT o AN 4140 PROCESE 08 T4 FREPSAATION THESEDE
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Crystalline forms of rifaximin (Espacenet / Epodoc)

[T ——————

e Pty
o ey
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Crystalline forms of rifaximin (Espacenet / Epodoc)

[551] .fi epodoc

+ Database: EPODOC

[EPODOC: 55 1] RIFAXIMIN
Results in EPODOC 425
[s52] .statc

O .sTaTC
# FREQ /CCA /CCI /CQA /CQI /CUA DESCRIPTION
fout

185 COTD498/22 CO7D498/22 | In which the condensed system contains four or more hetero rings
ABIR

1
2 144 AS1K31/437

Indolizine, beta-carboline

. the heterocyclic ring system containing a five-membered ring having nitrogen as a ring hetero atom, e.9.

3 67 AB1K31/44 ABLK31/44 ... Non pyridines; Hy thereof

4 55 AB1K9/2054 AGLKS/2054 {Cellulose; Cellulose derlvatives, e.g, hydroxypropyl methylcellulosa}

5 45 AGLKS/ 1652 AG1K9/1652 ... {Polysaccharides, e.g. alginate, cellulose derivatives; Cyclodextrin
}

6 40 AB1K9/5026 AB1K9/5026 ... {obtained by reactions only involving carbon-to-carbon unsaturated bonds, e.g. polyvinyl pyrrolidone,
polyacrylates}

7 34 AG1K31/395 AG1K31/395 .. having nitrogen as a ring hetero atom, e.g. guanethidine, rifamycins

8 34 AB1KA5/06 ABLKAS/06 . Mixtures of active ingredients without chemical eq. and cardiaca

9 31 AG1KS/ 1635 AG1K9/1635 ... {obtained by reactions only involving carbon-to-carbon unsaturated bonds, e.g. polyvinyl pyrrolidone,
polyacrylates}

10 31  AB1KS/ 1027 AG1KS/2027 ... {obtained by reactions only involving carbon-to-carbon unsaturated bonds, &.g. polyvinyl pyrrolidone,
polyacrylates}

11 30 AB1K9/ 2866 ABLKS/2B66 ... {Cellulose; Cellulose derlvatives, e.0. hydroxypropyl methylcellulose}

12 30 CO7DA498/18 CO7DA9B/18 Bridged systems

13 26 AG1K47/10 AGLKAT /10 ... Alcohols; Phenols; Salts thereof, (.9, glycerol; Polyethylene glycol
: Poloxamers; PEG/POE alkyl ethers
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Crystalline forms of rifaximin (Espacenet / Epodoc)

o [BmEl
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Crystalline forms of rifaximin (Espacenet / Epodoc)

e Result list <
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Crystalline forms of rifaximin (Espacenet / Epodoc)

= look for the recent applications from the same applicant, form the same
inventor(s)

= look for applications having the same words in the title

European Patent Office 21

Successful search strategy

= Stage 1: Coarse filter
Develop search statements and screen the databases to select a subset of
documents most likely to be relevant

= Stage 2: Fine filter
Read the original documents to identify the most relevant and discard the

others. Compare the invention with the documents

= Further searching necessary?
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Stage 2: Fine filter

= Study documents in detail

= Do it methodically!

European Patent Office 23

Successful search strategy

= Stage 1: Coarse filter
Develop search statements and screen our databases to select a subset of
documents most likely to be relevant.

= Stage 2: Fine filter
Read the original documents to identify the most relevant and discard the

others. Compare the invention with the documents.

= Further searching necessary?
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Continue search yes/no?

= How successful already?

= How much time spent/left?
= How many databases tried?
= How many queries tried?

= How likely is future success?

European Patent Office

Further searches

= Modify query

- less restrictive queries

— more restrictive queries

= Citation hopping

European Patent Office
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Modify query

CLAIMS

1. A crystalline form x of Rifaximin, characterised by a powder XRD spectrum with
peaks at values of the angle 28 of 5.3° 6.8°, 7.8°, 8.5°, 9.3°, 10.1°, 10.3°, 12.1°,
12.7°,13.4°, 13.7°, 14.6°, 15.3°, 15.8°, 16.4°, 16.9°, 17.7°, 18.0°, 18.8°, 19.2°, 19.7°,

20.3° and 22.1°.

L1

80621-81-4/rn

1 80621-81-4/RN

L2

80621-81-4/crn

21 80621-81-4/CRN

\ noise or further relevant documents?
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Modify query

The invention is concermed with triazolopyridine compounds of formula (1)
wherein R1, R2 and R3 are as defined in the description and in the claims, as
well as physiologically acceptable salts thereof. These compounds inhibit
PDE10A and can be used as medicaments.

RS H N
/ N/
T e \>—H1 M
N
2

R

= Search a broader chemical structure in Registry to find documents

potentially relevant not only for novelty but for inventive step as well

= Combine with keywords in Chemical Abstract (receptor, diseases)

= Or do the opposite approach: search a disease first and a structure within

said set

European Patent Office
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Modify query

Rervienw

= Think of bioisosterism

104 inhibi

EXPERT
OPINION

Phosphadi
a 2009 - 2012 patent update

= Look for reviews on a particulg
patent, integrity, Expert Opini

1 Intrschon i ard potetial tharaprutic apsiications from

informa
nealthcare

mimnTE LN

w
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Citation hopping

If possible, use regularly and iteratively until no further new or interesting
documents turn up

European Patent Office
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Reaxys

Reaxys @ www.reaxys.com covers 400 journals and chemistry patents
with the International Patent Classes C07, A61K, AO1N and C09B

S ¢ .

| T ——————"

WREAXYS'

Reactions Substances, Names, Literature ReaxysTree
Formulas

A eo’ B E

@ il g spects ) Matunal Product Ly, Advanced
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Reaxys — Chemical process

Results  Synthesks Plan tings  Help

A eo” ') " - L & 5

Reactions Subwtmces [ ReaxpiTros Fhysical Spectn

ol Product Advanced

Create Sructurs Templte frors Name

Please selectinle @ Prodect Sartng muterisl Reagent | Catabyst Ay role

- = -

European Patent Office 33
-
P by
Raschors  Sotetacms (] Sobetanons [Tath C
Dot Tros *
g = -8
s . At tn st o
i s T o o Dot o
Sourral T * > !
—— 5 Semutanoun wyskistion of g odene! S, Tetmae: Sk, 19 Bokogeal st Prarmacefical Buete, 1990, (oL 1%, 41 55138
1 ckevheteg et o wbke ot Re otk B, Mk P Tead Vi et et
_— - ¥ Tl mtract
] 0 ¥ St a1 Stz (7)
Rt Carsby »
setet » Prarmacsiogeal procertes of n seedy rtbeszed Do, opae Gyncrg: Lo, 301 rmpemn el of Prarmacsiogy, 3001, vl 43L, 8
R WK® ATPmn i, § {3 Sarg S L, Hor: . il Tent. Vi g st
Tiee U E R R s PR P — i
e - St 23 repyTO 13 ¢ i
Frodict headuplny * ® Tria/ Abmeract
¥ ¥ Show A Subtancan (2]
e
3 0 TR
p- ;13 Substances: As drawn, Align results with query
A M
341 resctions
Eoit Creste Alert
1 248 ctations
Substances: As drawn, Align results with query e
European Patent Office 34

21-10-2014

17



Integrity

= Integrity @ https://integrity.thomson-pharma.com encompasses essential

information on over 380,000 bioactive compounds, 24,000 synthesis
schemes, 8,000 companies and research institutions, etc.

= Patent offices covered include WO, EP, US, JP, CN, KR, and IN.

European Patent Office 35

Integrity — Chemical process
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Integrity — Biological activity
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Classification

75804 Par ) PP Bl PR 112
aa

e S J—
. =
e = [T —
R
l;lunun WIMMN WIPO PCT WO 2013014178 AL

T T
m Ve 1 Ve VA D
-
=
g
=
=
=
=
=
=
=
-
=
=
=
=
=
g
=
=
-
8
=
=

>

CO7D: heterocyclic compounds

A61K31: medicinal preparations
containing organic active
ingredients

(A61P: specific therapeutic
activity of chemical compounds
or medical preparations)
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Classification

= 1991: all documents classified via EC codes according to European
Classification only. Additional indexing system of "In Computer Only" codes
(ICO codes) was also developed

= 01 January 2013: EPO replaced EC and ICO by a joint classification
system co-owned with USPTO and called the Cooperative Patent
Classification (CPC)

= The structure of the CPC Scheme and Definitions is generally similar to
that of the IPC

= Unless otherwise stated, CPC structure, rules and principles are identical
to the IPC ones

= The general policy of CPC is to follow the current IPC and to progressively

reduce any divergence between the two systems

European Patent Office 39

Classification

1/1E CPC [ EPD
CC - COTD411/00

TI - Heterocyclic compounds containing two or More hetero rings, at keast one ring having oxygen and sulfur atoms as the only ring heten atoms

= CPC databafsss rencraassson
[Resuts i CPC 7

The text of CP(.s;
Examp|es 1176 e/ EFO

€C - CoD411/02 .
? . .fl CPC T - containing twa hetero rings
2/7 & CRC/EPO

? /CC AO1B OC - COTDM14/04 ..

Tl - directly inked by & ring-member-So-ring-member bond

? "li 37 e CPC/EPD
CC - COTD411/06 ..
? /CCh A01 Lok ““"ﬂbrl:uulw enain cntaining eely SIERALIC Carton Atams

2 || 4/7 © CPC/EPO
£ .. CC - COTD411/08 .,
TI - Bnked by & carbon chain containing alicyelic rings

5/7 & CPC/ EPO
CC - CO7D411/10..

TI - Wnked by & carbon chain containing arcmatic ring
= |nternet : T

PDF versions of the CPC scheme and definitions are available on the official

page of the CPC:
http://www.cooperativepatentclassification.org/cpcSchemeAndDefinitions/table.html

The CPC can also be searched and browsed on Espacenet:

http://worldwide.espacenet.com/classification

European Patent Office 40

21-10-2014

20



Cl_assification_

- coopm st g

8 bicmt Vinsed @ Fikon Precthusc = Halfatesh hotpage rewn = Tip of e Dy Popudar ok

ZRE= S =i v

carp HETEROCTELIE COMPOUNDE

CPC COOPERATIVE PATENT CLASSIFICATION

oD

European Patent Office

41

Kdszdndm a figyelmet!

Van kérdés?

Dr Jean-Dominique MORIGGI
Examiner, Directorate 1462
Pure and Applied Chemistry
European Patent Office

Munich, Germany
Tel. +49 (0) 89 2399 2692
jmoriggi@epo.org | www.epo.org
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