CHEM CAL COVPOUNDS The invention relates to chem cal
conpounds, or pharmaceutically acceptable salts
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TNFa, and various interleukins, in particular IL-1I.
The present inventors have surprisingly found that
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B-Raf inhibitors and are accordingly expected to be
useful in the treatnment of neoplastic disease.
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exception of Y and Z which refer to fornula (la) and
(I') respectively, these particular values refer to
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nitrogen may be optionally substituted by a group

SsEIceD eaurrfa@ﬁns@tlom eytendss lateralbe yelativeotto the main deposition

rﬁﬁfggpyclyl wherein if said heterocyclyl contains an
nnlety that nitrogen may be optionally substituted

by a group selected fromR9; wherein RO is selected

on1C1 6 A is car ocycl or heteroc

dopbs FBodient e s6E9E FhreR SO naR SRHRIRGIY utwardly
trlapdtivel tro0ogRe P@ébe*éﬁv@pét@@abfyth%ubﬁél'nt l&e?@sﬁbbrﬁsw , which
sel ected fromR9; wherein Is selected from nethy
drovisiasyfior dﬁpﬁg!tm ef m@npwarcﬁyrm,@mqtlng part.
benzi m dazol yl, pyridyl, thienyl, furyl,
2,3-dihydro-|,4-benzodioxiny| 5
aAn3- ah'dtjndr oembloeivnehtir amgy | §e¢rmd nsudfangd | sédﬂiodlaze)&tyhds laterally

i.ndol | or razj.n wherej,.n said pyrr
sy VR i 4561 GREPREGVESddR it JreoBeppaiby surface,
qmwir&ht;sr@gms%r@egb@mns@ﬂ mmﬁaﬁdl%rﬁs%ctme &h R9 is
sel ected from Cl-oal kyl . Ring A is phenyl, pyrazolyl
ben2|n1dazolyl pyridyl, thienyl,

r n [
ZP%T%' R/}g t‘ﬁe 54%)%?0 %&gﬁ%ls@}filon retudrns lpwardly 2 dlftance of about
i vGomnyh., pyrronI or pyrazinyl; mhereln sai d pyrronI
pyrazolyl or imdazolyl nmay be optionally substituted
on nitrogen by a group selected fromR9; wherein RO is

Sk'n' @fikeedniboelifneht Qhékyécon@ BOrfAcé Sselii®RY tomprises a substantially
yrazol -3-yl, pyrazol -5-yl, benzi m dazol - 2-yl,

ﬁﬁTWEh§59Fumbyrld 3-yl, pyrid-4-yl, thien-2-y

thien-3-yl, fur-2-yl,

2,3-dihydro-|,4-benzodioxin-5-y|, 2, 3-di hydro-1
Imerazu@tlmraﬁrrqudimepyrﬁhm geepl glrfapgreagtionnc@myprises an arcuate
|§quﬁ -2-yl, indol-4-yl, indol-7-yl, pyrrol-2-yl or
pyrazin-2-yl; wherein said pyrrol-2-yl, pyrazol-3-yl,
pyrazol -5-yl or imdazol-2-yl may be optionally

bstituted on n ogen. b ro sel ecte from
i paencrorneRt ShEets ok RERIH SRERGT Mg e respective
'éd@li‘@ﬁ!lhe nﬁ’a’h Usﬁ:ld’ﬂ subraBé igfdd@eosectmd surface section extends
pyrld % ¥ thien-2-yl, 2,3-di hydro-

ranhiiey Eﬁt§k||fﬁ$£§ -sgctiop, 3- di hydro- 1-benzofuran-7-yl, .
pyrimdin-5-yl, imdazol-2-yl, indol-4-yl, indol-7-yl,
pyrrol -2-yl or pyrazin-2-yl; mherein said pyrrol-2-yl,
phr aaroithBF yen*modlméldiaztdﬂe- Zegbndayutfecepseatioal lextends from the

substitute i,trogen a. 0 se| ect from R9; .
oitePErtV o8 o ie. P RheRiBivoREe SBie fRTrace section
léxﬂéhaﬁ)flrom|th€%*ebdh@)é0ﬁ%@é-s’écﬁbn | - met hyl pyrazol - 5-yl,

| -t-butyl pyrazol -5-yl, benzi m dazol -2-yl, pyrid-2-yl,
pyrid-3-yl, pyrid-4-yl, thien-2-yl, thien-3-yl,

far -2 2. di
Z%ﬁfa#yralr)%q'ﬁl%gﬁ%{) Eﬁiannﬁg?%&%dil?ﬁ%& geé’ﬂlonﬁ extend rearwardly

pof the oham Bepositibnreetfadei m dazol - 2-yl, i ndol - 4. yl,

i ndol -7-yl, |-methyl pyrrol-2-yl or pyrazin-2-y|. Ring

A is phenyl, | -t-butylpyrazol-5-yl,

bBﬂlal m:daélolenaaddumewreaicrﬁ-e\dlge Q&‘[b(béitanyéurféd@ aici@ded first and
3-di hydro-1, 4- benzodi oxj n- 2, 3-di hydro-1

Wsyrgawse}qtlonﬁywhgrgl,nntr@_ st surface section extends laterally in

| - met hyl i m dazol -2-yl, indol-4- yI i ndol - 7-yl,

| - met hyl pyrrol -2-yl or pyrazin-Z-yI. RL is not L
-(Cl-6al kyl)2am no. RlL is a substituent on carbon and
is selected fromhalo, nitro, hydroxy, am no

sul phanoyl , Ci1-6al kyl, C2-6al kynyl, Cl-6al koxy,

Cl- 6al kanoyl, L iV-(Cl-6al kyl)2am no,

C1- 6a|kanoy|an1no Cl 6a|ky|S(C»a mhereln a |s O to 2,

~A ~ Y ~A ~



carbocyclyl-R 1 - or heterocyclyl-R 1 1-; wherein
Rlmay be optionally substituted on carbon by one or
worene/ 083049 wherein R12 is sel ected from hal o, CRERGB2005/004016

Cl- 6al kyl or carbocyclyl-R 26-7 R10, Rl11 and R26 are a

direct bond. Rl is a substituent on carbon and is

selected fromfluoro, chloro, iodo, nitro, dr oxy

amensensel|rpladiviey £Q thetmr;ain d@phyltiorpswrfyce ars%meawlcond surface

- bufé;gy tgﬂﬁgﬁl ter‘% )r}ée 0 Ef é)‘fo th}énmalﬁlld’eposmlon

I SEefEdeOxy, acetyl, 2, 2- dlnethylproplonylanlno

di met hyl am no, iV-nethyI-iV—ethyIanino,acetylanino,

met hyl t hi o, mesyl, L -dinethyl sul phanoyl, nesyl am no,

ﬂﬁub‘ﬁéy%ﬁ{mﬂeﬁ'ﬂ‘ tHe fPY¥C Isgprraeeyge&.&p extéﬁ{d% QQﬂétr}ﬂly Routwardly
0-, thienyl-R 11-, pyrrolyl-R 1 1-, pyridyl-R

mqbﬁwajumylthez raspechivepkepenef Rhel mamhmp@smmﬁ q@rfastue, which

d Yol

S VBRSO SBRHY o5 o curbRNEpRosulR b, agl the second
Fﬁxﬂw;]ace secttam edtérrdynaftdartabhyomwdhorellay?le arythenedspelctive edge of

(0)4 rop R 26 ycl open -R 26- .

bedeDOSIT LAy Mt PrOVERR P dorpeitony pf a5, inwardly-

pﬁﬁﬁé@hy 5%27- wherein R12 may be optionally
subStitu ed on carbon by one or nore R28; and wherein
if said heterocyclyl contains an JSIH npiety that

n [ t d: 0

CHIRRIY T SEGAN LAk RS /LR 2P Yhance of about
bO/sdmm. R29 is nmethyl; R28 is selected from hydroxy

and methyl. Rl is a substituent on carbon and is

selected fromfluoro, chloro, nitro, hydroxy, am no,

SIH RieTebodiklehy | onelofyboth ®6hepfitst ardditsgcondBdurtade sections

propoxy, i Sopropox I sobut ox acetyl, dimethylam no,
a@‘éﬂ!"?!"&ﬁ@n%‘«'b%f‘ﬁ?%{ ﬁ?ré'ghtkﬁﬂc\éi??car bonyl ani no,

mesyl am no, cycl opropyl, cyclobutyl t hi enyl

pyrrolyl, pyridinyl, thiazolyl or tetrah dropyranyl

whre ragien eR1borigneng @2 iasnbdthy 0§ Ubst flesht @mg @ecoRd bufage sections
one _or. in RL2 is selected fromfluoro,
c§gwgnsﬁe'h9ﬁ&éFe5§gﬁéﬁ Rl is a substituent on carbon

and is selected fromfluoro, chloro, iodo, nitro,

hydr oxy, am no, a | , nethyl rifluaroneth
cYarsiiseempodaeat iy Frg sasond 1suyfate oAy End rearwardly
LofBhd ¥hain depoaitt Sracr opyl ., isopropyl, f-butyl, (
1-hydroxycyc|opentyl)ethynyl, cyclopropylethynyl,
3 hydr oxyprop- 1-yn-1-yl,

% gF{ ?Mkﬁéf%ﬁ%d‘m‘en¥ltr|8r%e dedtfbnk ¥deh comprise a channel at

open -1 -

St!?pedlrewebwere@gé gﬁwtheymalbedepd)smyn surface in which metal is

" dbharbsy ™ R wrtacaeRt SRR nyt hi 0, syl s

di met hyl am no,

i V-net hyl -i V- (2- met hoxyet h am no, a [, L

@rﬁf@mgylws Gﬂ“pﬁﬁﬁﬁ%' h@%@ﬁlv%:l/g%.pﬁ"agout 8e5t X‘nm to about 0.6 mm.
- but oxycar bonyl am no, 2, 2- di net hyl propi onyl am no,
nmesyl am no, cycl opropyl, 1-cyanocycl opropyl,
1-Pegienailyc tiobahghnell hag/awwdtfeef ahodt 0 52Hrmﬂ|feﬁb04¢3ﬂ & mm.
thien-2-yl, pyrrol-1-yl, 2,5-dinethylpyrrol-I-yl,
pyrid-3-yl, 2- nethylthiazol 4-yl, nbrpholino
aﬁﬂﬁir@eéhfﬂ)'oﬂrménvthe Bﬂanmlmaswsnbiuaaﬁenpm sha exh secttbn.
Is selected fromfluoro, chloro, nitro, hydroxy,
am no, sul phanoyl, nethyl, ethyl, isopropyl, -butyl,
trifluoronethyl, cyanonethyl, 1-nethy1-cyanoethy|,
pr opoxy, i sopropoxy, isobutoxy, nethylthio, acetyl,
1- cyanocycl obutyl, 1-cyanotetrahydropyranyl,
1-cyanocycl opropyl, thien-2-yl, pyrrol- 1-yl,
pyrid-3-yl, 2-nethyl-1,3-thiazol-4-yl, benzyl oxy or
acetyl am no, mesyl am no, dinethyl am no,
r- butoxycarbonylan1no n |s selected fron10 2; mhereln



Zis -CCONH or -CH2NH. R2 is selected from hydrogen

or halo. R2 is selected from hydrogen or bronmo. R2 is
w@edoenswdd from hydrogen. R3 is sel ected from hedDGB2005/004016

met hyl or nethoxy. R3 is seleged fromfluoro, chloro,

brono, nethyl or nmethoxy. R3 is selected from nethyl. X

is -NR18C(O-. Xis -NHC(O-. Xis -NR19-. X is -NH.

Xniohe &iRBOCHRAeNt dhe marddeHalate JdlgdeNAICGt@Rd seqgHd pairs of edge

i.nde nt |
SEFuns.at PPBRSRY ERGse AT thE AN dErosi g T BREEE! 1Y
N- (G - 6al kyI )amtio, , -(Cl-6alkyl)2am no or
het er oc |-R 22-; wherein R4, R5, R6, R7 and
Ma@eﬁéh er%leye@ﬁe &esHOBS i ﬁfé@f q@én%rptsnesﬂaw )ﬂefne a continuous

I?ﬁ seeg:@'ﬁ carbon by one or nore R23; wherein R23
ect rom hydroxy, am no, N-(Cl-6alkyl)am no,
N-(Cl 6al kyl )2arri no or heterocyclyl-R 27-; and R22

ted f
L @aia'asﬁé”ﬂfns%lt@c%édé*%?%ﬁqf%ngg%ﬁ%w fgcluding
-thal dodve-Béscrifed MandRE. and R8 are i ndependent |y
sel ected from hydrogen, chloro, nethyl, methylam no,

et hyl am no, propylam no, -nethyl- -ethylam no,
M It in ARG SktePBERBY MthBd 2#-cledhi6fofining printin
R’%é"ﬁ%é})é% " and R8 | ndegendent Iy of each other rmyg P J

km:reqms oamhpysmgbtshe suﬂpeobforpromdum the ahoyeodesasibed mandrel in

net ﬁyél\%ﬁqrfﬁt%lrﬁq Irpr?ttﬁ §%c€rj’o%@hﬁ ‘Em%het_gmoﬂothe mandrel plate

O§UthpP&d tcﬁfdl*rﬂ*ayﬂ)mﬁtmg sB&2nand R27 are selected froma

direct bond. R4, R5, R6, R7 and R8 are independently

sel ected from hydrogen or nethyl. R4, R5, R6, R7 and

Rﬁ'nt hﬁﬁtHégdWGtﬂg ﬁrﬁ%@h?%@tfdrpBTJ\MGé@@ﬁnele@fHo%rﬁwed printing
met hy pi peridin-| -

2sdrgein 0XPBIATiAIagH Shanaip- i;advréﬂﬁ&drimﬁ o Patleyn a9f RENting apertures

| | f

|R/h(r§g§ﬁ5’?}l‘ ﬁﬁe% %{Fﬁ%@g}aﬁ%urﬂﬁﬁh?ﬂm BAnted, and at least one pair o
- §Rachbyt astenoetthyat) apiposed nedgdsolafnthe main body, wherein the

TR RSB T AR S 0B BTl e ma ot

apfd B%rﬁgRsnlyn JFdERiNgYh 9eties reshdotive digl ofiete ovain body.,
net hyl and R6 are hydr ogen and R7 and R8 are

[ nde_pend_ent |y selected from hydrogen, chloro, nethyl,

31 |§g>'n%e% :oﬁlrheﬁg )aQEIQQY)H‘ﬁéP BPthE YA Socly & hydeaBb@®r cut away,
am no yl'am no, 2-(norpholino)ethylam no,

rretld:fythantrhm aMWEnUMMa@mparate from one another,

- met hyl -i V- (2- net hyl am noenyl ) am no, norpholi no,

3- am nopropyl am no or

I 'Yn n@iéﬂémbb’dl('ﬁ?eriti gRtihydtaadhnmentr mtam)eﬁtmndudé’d a RFojedling part

CeIeT BB Ry ANBBITtIE RITRyCoPRHVG AP O Kig main body.

further aspect of t he i nvention there |s provi ded a
conpound of formula (la) wherein: % S .
cdn menwodumenéttbadwmcymg M@r@Ftﬁn ¢ latgrglly outwardly relative

t 0 ty that nitrogen nay
bg Sé‘?lr %%qt&y% %ﬁ% gfh’fééﬁ‘agwgagr oup selected from R9;
Rl is a substltuent on carbon and is selected from
hal o, nitro, dr.oxy, am no, hanmoyl , Cl-6al kyl .
ClnganRiey. eenbetimatiogne broIeein cary s deterally inwardly
C FEsPectivel 28 by it RlanwirRein a is 0,
C%- %al Eggsc}cﬁlgr boE Hlm nog‘l3 C1- 6al kyl sul gﬁonyl am no,
carbocyclyl -R 10 or heterocyclyl-R 1 1-; wherein Rl
may be optionally substituted on carbon by one or nore

R12 ; R12 is selected from hal o, cyano, Cl-6alkyl or
car bocycl yl -R 26-;



R10, R11 and R26 are a direct bond; n is selected from

0-2; wherein the values of RL may be the sane or
walpdobesdms ; Y is -C(O- or -CH2- . R2 is sel ece@€GBr@®1004016

hydrogen or halo; R2 is sel ectged from hydrogen or

bromp; R3 is selected fromhalo, nmethyl or methoxy; X

is -NHC(O -, -NH or -NHCH2-; R4, R5, R6, R7 and R8

REeiapigpandprijeytisg paet estufmomviprdiygefistancElbofedduglQ.5 mm.

or a pharmaceutically acceptable salt thereof; wth

the proviso that said conpound is not

?N dne %h@?&ﬂh{@{thbﬂ@@raj&ﬁﬁgzﬁéﬁ](%H'\Bﬂses a substantially straight

- 2- et phenyl ) qui noxal i né- 6- car boxam de. Therefore

sacmoﬁurther aspect of the invention there is provided

a conpound of formula (1) wherein: Ring Ais

carbocyclyl or heterocyclyl; wherein if said

hetaeotisarcéyibodmeat tise projebtingipatty comatisas tanogreuiab@pection.

be optionally substituted by a group selected from R9;

Rl is a substituent on carbon and is selected from

Hal Gne ”érhb@dlrhéfﬁif QHE pﬂi]b&lﬁ’n% pHrphateyts fdarbalrlilyl of the main

C2- 6al kynyl , C1- 6al koxy, al kanoyl, L

ibedyC1.- 6a|ky|)2an1no G- 6a|kanoy|an1no, Cl1- 6al kyl S(O

a wherein ais 0 to 2, C eal koxycarbonylarnino, L

/-(C] -6al kyl) 2sul phanoyl 5C1-6al kyl sul phonyl am no,

dar eatitet Wmibbditherdr edubt attaclym:ﬂeylt dierhebt ;inelbdesifitsiRand second

may. be optiaonal |y subs on .c bon b

RISICthnge oot FRo - DS NRYERIT ety afata sy ThpStantially
@Zﬁahl? palEBvVer t@“tfl'feern@éih bZdySan@(fﬁé\l%econﬂll-ﬁ('@)ectmg part

or - ; Ris selected fromhydrogen or halo; R3 is

sxtends Bteraiv 'f%afcbve Fethg majp br?é’)[{'hoxy, X is -NHC(O) -

-NH or -NHCH2-; R4, R5, R6, R7 and R8 are

i ndependent |y sel ect ed from hydrogen, hal o, Cl-6alkyl,

-InCofie Gahhydimeninthe secerel poajekting 2partrextends laterally outwardly

irr‘?ﬁuagév(?@(r:l eﬁ{q WS&GCQXSﬁ%r&%herﬁéamgﬁTe 0 ’|§Zalalns §

substituted on carbon by one or nore R23; RO is

sel ected from C1- 6al ; i S, s | ect e om h

clfaaroth ﬁym'”@tégﬁk%ﬂconé Preigc BQWE%%%%%%?"%Y inwardly

2 Tatfle AEHEE PEH Ve Rdge dM@letinBirRoa@ ?_j{ be optionally
stituted on carbon By one or nore and wherein

[ f said heterocyclyl contains an -NH i ety that

n .

CRIeERBY S, Pe P R g S FLAKE 8Os Mitance of abot

0@ meal ky~am no, L iV-(Cl-6al kyl)2ami no or

het erocyclyl -R 27-; R10, R1\ R22, R26 and R27 are a

direct bond; R28 is selected from hydroxy and nethyl;

REY dre @ﬁﬁtﬁﬁhﬂﬁ\é‘nt e SeldIfd RERUtingaphit aceppisabl £ substantially

salt thereof; with the proviso that said conpound is

n@tralgvt§§€t[l?'3—(d| met | i yl ami no) benzoyl] ami no }-2-nethy

| phenyl ) qui noxal i ne- 6-car boxam de . Therefore in a

further aspect of the invention there is provided a

c inmotldero fenfilbodim ent ( the) samlcblmOJeRtlng paits cglmﬁssles an arcuate
btaatrél pyrazol -5-yl, benzi m dazol -2-yl, pyrid-2-yl,

p§? t hi en-2-yl ,

2, 3- dlhydro |, 4- benzodi oxi n-5-yl,

2, 3-di hydr o- I-benzofuran 7-yl, pyr|n1d| I .

| Ilneqrrwlemﬁ%mnizthﬁ f”’$tn86CPJe@,t“W pqrﬁﬂtead§|f‘rom the respective
egg%wlt%rnﬁgfn Body aRH tﬂgr:ﬂ%bﬁd ?prMiectl'ﬁé ;bértabxtends from the first

su ituent on carbon and 1s selec rom fl uoro,

Clprajectingip@rc, hydroxy, am no, sul phanmoyl, nethyl,

ethyl, isopropyl, /-butyl, trifluoronethyl,

cyanonet hyl , 1-nmethyl -cyanoet hyl, propoxy, isopropoxy,

i sobut oxy, nethylthio, acetyl, 1-cyanocyclobutyl,

1- cyanot et rahydr opyranyl, 1-cyanocycl opropyl,

thien-2-yl, pyrrol- 1-yl, pyrid-3-yl,

2-met hyl -1, 3-thiazol -4-yl, benzyl oxy or acetyl am no,

nesylan1no dinethylanino, -butoxy carbony Ian1no ;N

s o o Y. . I ~a



Xis -NHC(O -, -NH or -NHCH2-; R4, R5 and R6 are

hydrogen and R7 and R8 are independently selected from
whyasogem or nmethyl; or a pharmaceutical |y acce@t/aBR@s5/004016

salt thereof; with the provisggthat said conmpound is

not

-(5-{[ 3-(di net hyl am no) benzoyl ] am no} - 2- net hyl phenyl ) q

ui noxal i ne- 6- carboxam de. Therefore in a further

aspect of the inventi there s provided a conpound

3P eHPHIATA emt;o&miq i %EeRﬁﬂﬁo igrp%%gm ’part 2XBNAY from the

|2 p in @&k projdctirlg part extends from

U R M B i A

pheis¢c@ng projegtind-pryl , thien-2-yl, thien-3-yl,

fur-2-yl, 2,3-di hydro- 1, 4-benzodi oxin-5-yl,

2, 3-di hydro- 1-benzofuran-7-yl, pyrimdin-4-yl,

Ayir dré eihvbdatinlent ltheeirsy land skecoold- @rojéctinggaltsdextiend rearwardly

indol-7-yl, |-nmethylpyrrol-2-yl or pyrazin-2-yl; Rl is

PTEhedng Y-on carbon and is selected from fl uoro,

chloro, iodo, nitro, hydroxy, am no, sul phanoyl,

met hyl, trifl uoronethyl nEaanomet hyl , . .
Jn5a (ﬁmﬁ’genhyrrmgcﬁmnneayh agmenk glement ipstydgs. first and second

1‘3@%&%@/%0 b%@‘r}]’%}éh éctmﬁ?@;sl‘?&}’rjgg/%t{tgvgggéy g&eynr?fl laterally in one

Bdmgdr miyyveo o lthm-rhainl body and the second projecting part extends

3-(1-nethyl pi perazi n-4-yl)prop;, 1-yn-1-vl

§aéed'9ﬂ$6'b£|ﬁ$39ﬂ7gr %?lseit%ﬁ%\/elg@ibe §?la.§[' i)loﬁgf hyl pr op-

1-yn- 1-yl, benzyl oxy, 2-pyrrolidin-I-ylethoxy,

propoxy, isopropoxy, butoxy, isobutoxy, pethylthio

GArY loner SMAaRyTeRt oEhamdist PrajacEngy Pk ﬁas,tem@’ laterally outwardly
i hy65 0 lth@ Tha® B6&,Yand th d projectin
|Q§1%;%¥%¢%{§%§%§Egh}aén%§§égébgl am no,@}' " ] © second proJ -g
Nbartt cecstendd datgralhy nowardly melativep ko ghengsagatiive edge of the main
mgs | am no, cyclopropy 1, |-cyanocycl opropyl,

1°%%%nocycl obutyl , | -cyano-tetrahydro- 2H pyran- 4-yl |
thien-2-yl, pyrrol-1-yl, 2,5-dinethylpyrrol-I-yl,

pyrid-3-yl, 2-nethylthjazol-4-yl, norpholi .
SResserBIY i seqand prelscline art deryrom g ward(ya Uptanggeor about
vglg of RL may be the sane or different; Zis

%( -NHC(O) - or -CH2NH; R2 is selected from

hydrogen or bronmpo; R3 is selected fromfluoro, chloro,

br o : Y [ ) snd - I aroiecti
(5. T il f g Sngr proecing pors
sebeptried o substbydalbgstraigttisectipnret hyl ,  3- (pi peri di n-

1-yl) propyl am no, 2-hydroxyethyl am no,

2- (di met hyl am no) et hyl am no, 2-(norpholino)ethylamn no,

met Rybamamémbodiment one or both of the first and second projecting parts
-nmet hyl -i V-et hyl am no, 7V-net hyl -i V- (2- net hyl am noet hyl

) aeiMPHisRcPAEILRED Se8UAM nopr opyl ami no or

-met hyl -1 V- (3-di net hyl am nopropyl )am no; or a
pharmaceutically acceptable salt thereof; with the
pin\ireoetbatirant the figsuadd isecord projecting parts extend rearwardly
i V- (5-{] 3- (di et hyl acTmp) benzoyl ] am no} - 2- et hyl phenyl)
q@f%‘&‘?‘(g’l{'?'ﬂg’- Year boxani de. I n another aspect of the

i nvention, preferred conpounds of the invention are

any one of the Exanples or a pharnaceuticall .
ad0eptyss et embedipent |they @meagﬁé%w% @geh comprise an
[ td preferred conpounds of the invention are
an)ﬁ%gngg%anExanpl es 18, 27, 31, 36, 38, 51, 70, 71,

72, 75 or a pharnmaceutically acceptable salt thereof.

Anot her aspect of the present invention provides a

process for preparing a conpound of formula (1) or a
pharmaceutically acceptable salt thereof which process
(wherein variable are, unless otherw se specified, as
defined in fornula (1)) conprises of: Process a) for
conmpounds of fornula (la) wherein Yis -C(O- or

conpounds of formula (I) wherein Zis -C(ONH;

. - - Y



or an activated acid derivative thereof; Process c)
for conpounds of formula (la) wherein Yis -CH - or
W@ kQockseuei n Z is -CH2NH-; reacting an am ne oPCT/B82005/004016

formula (1) with a conpound aft formula (VI): (V)

wherein Gis a displaceable group; Process d) for

conpounds of fornula (la) wherein Y i

Whetesehlyzthe Opéplﬁqqt'onr'taéc% igthaaf ah?weoo‘% “’t"ﬁetOfQI?CIHII%5 mm.

(M1): (M1) wherein L is a displaceable group; with a

conpound of forrmula (M1I1): ( RI)(VIII) Process e) for

Fratsvablys tivd openragictiopl hasveridimoixabgut QIR oyMaprdatrLg 0.6 mm.

i s hydrogen or Cl-6al kyl; reacting an am ne of formula

(I Xa) (for conmpounds of forrmula (la)) or (I1X) (for

denpoeenetabodinientmiha@ dpen sectidiKajonfprigesniat bubstanifatiynd-shaped

of formula (X): wherein L is a displaceable group

ESHERsE ) for conpounds of formula (1) wherein X is

-NR19- and R19 is hydrogen or Cl-6al kyl; reacting an

am ne of formula (Xla) (for conpounds of formula (la))

dn exsyll (fpgiheg dirsent ther atspehmeny -elemedys (9agh comprise a
in L is a displaceable group; with a conmpound of

formila (XI1):(XI1) Process g) for conpounds of

formula (1) wherein Xis -NR CH2- R20 is hydrogen or

actin faoramul a (X1 ] f or
bl tor RS ARl SErBosa By Mok g fuB
formula (1)) : (XIIIa) (XI1r) W|th a conpound of
formula (XIV): (Xl erein IS di spl aceabl e
d’rréfﬁf,agb’n ?S%%%a%‘)h?\{‘)oﬁ V&'QFH)BGHBQ%P 5f BHATLRAYE Qb8 n
Xis -NR2 CH2- wherein R2 is hydrogen or Cl-6alkyl;
reacting an amne of formula (XIl11) (fpr conpounds of
flor ong ambodbnepkihe Headmonspigrsumbellew Bashhul a (1 a)
with a conpound of formula (XVT):wherein L is a
di spl aceabl e group Process i) for conpounds of formula
(In) onbemeboditherg theHRrintingascréery campaisasefitst drtte second pairs of
for mul Wi t h c ound of formula (XVII): (XVII)
F’?%%ngj }c%h&pe %ﬁ% ‘T’Iﬁg of formula (1) (only) where Z
i's -NHC(O) reacting a conpound of fornula (XVIII)

(XVI11) or an activated derivatjve thereof; with a
cBhpdukdrtber f aeReta thrl Xgresenty kyvenHant tREPYigtasera j mandrel  for
NSeEgafdr Inb)pﬁW§r§dr@91@ WepEoHﬁlﬁlﬁé%| fdrdrel plate
into anot hef 'conpound of the formula (I); i1) rempving
adytopwbichcmetel igriwups; dapasited dionfiong a mmmwmemauhlewandrel
aél%?@ﬁr‘?{?h@n aétdep sltﬁ)nasgllfﬁpé %ﬁ?ﬁ%lﬁclgrrﬂgf& |§L{.Jot Bgla%posﬂ:ed to
val ues are'tor exa
cd:Idzfth’t@a hradntbaxdy iof dibe p'hn’sngt streq, aaledtkrhtelegisblm;e pair of edge
s abl e val ues or G ar o) hal a

st Shises! Sfiotharane darps By SurtBee fullgh iRbiude surfaces
SWﬂrdhf éﬁtern@Iaéth o L£oMHd defifed By the d@lp@gmorneaatfa@@aanto which
are as follows. Pr oc:ess%uq)1 and Process b) and

Pmseééissﬁ fto AR riéepastiteds fendlefing [@ftashmenti GEGVB‘Fn‘ISoPFnIIh& printing
a I
(V5N a AR Eap ey Pl e ed e gt Rettiafs such as
(DQ/dIEIIn)e anyextentcoliffieeddy@gectiens.i n t he presence of a
sui tabl e couplingreagent. Standard peptide coupling
reagents known in the art can be enployed as suitable
covp iyeg fueg@enaspectr teopresamnplreentiohopydvddesriaiazddatroformed

and di cycl ohexyl - car hodi | m de,
printing”screen, ‘comprising a main body including a pattern of printing

apertures through which a printing medium is in use printed, and at least



optionally in the presence of a catal yst such as

di met hyl am nopyri di ne or 4-pyrrolidinopyridine,
wopitcosaldy in the presence of abase for exanpP€&I/GB2005/004016

triethylamne, pyridine, or 2,6-di- /~yZ-pyridines

such as 2,6-lutidine or 2,62di-fe Y-butyl pyridine.

Sui tabl e sol vents include dinethyl acetam de,

di chl oronet hane, benzene, tetrahydrof uran

n .
onedpaist A |1FtEAGERE e . clamEnt A PRECPRARTHF eiyﬁwe main body,
ViR T i main
uncf SERFRLrB8 BOABaIE PNE St the me
bodderivatives include acid halides, for exanple acid
chl orides, and active esters, for exanple
pent af | uor ophenyl esters. The reaction of these types
Prefefregio rpobiodigaxits hofirthee présenteinveaiomn wil the dret defsoribed

exanpl e they may be reacted in, the presepnce, of e, .
hergBRoAS bypey Bhereria g ilthtAFe R RE gl pGoRiBdhying
draﬁﬁ’a'g\é?m whieteh as those descri bed above. The reaction

may conveniently be perfornmed at a tenperature in the
range of -40 to 50C. Amines of forrmula (I1) nmay be

o QLB SR 0O b SRS, S

Schene 2 : Schenme 2 Werein L is a displaceable group

._as defined above.  Acids _ of fornul 111D .

o PR o8 sl WV G Aol BF Fiure 1)

thrdoRPr eesleb@Bfdrivhll Dath 0fltha)el Scthefte3n Eoypamas Fogure 1;
formula (LU, (I1T1), (IVa), (XVIlla), (XIX) and (V)
are comercially avail abl e conpounds, or they are

i i | Rk i i fay2) of the

Fig S e el (R SR TRy

marRiret of the) pletbrgfoumiryg sfsteor aLfFiguce Iy and (VI) and
compounds of fornula (XI11) and (XIV) can be reacted
together in solvents such as DM or CH3CN in the

Figurees angstrafesaa aseionr iers (KoGgBseutiaCs IBMBIn Figure 2) of the

reaction usuallfy requires th :g'mal C nd}\tionsli(ﬂ the . i
mandieber he S IErTEES S¢5tea A LTS 50 WFrerliFiyding & printing
scrﬁ@@l@kﬁ%f&%é@%h&’e@)ﬁ?ss outline for conpound (1V) but

ere

in R18 Is substituted for R20. Conpounds of
formula (VI) and (XIV) are commercially avail able

: t . : T .
o fTE M0 s oL BEE AP D LR e 89 e
mardiel & aeessledirofdPruingssysprarad Pigocess,) )wiGoep doa dsperture-

formulg (VI1) an VI]I) and co unds,, of .f or nul
deiping o) LN diiaeestopre B maVaE (T R eBs ol sgke of
the TR&SERY roRIBIHREI rRELRAUGH thedpehemd strfeenyti | i zi ng an
appropriate catalyst and |igand such as Pd2(dba)3 and
Bl NAP respectively and a suitable base such as sodi um
. vl Cde. The . _ . y
ol b DUAGHIAR TRAG BT ATAHEL I 1 SGETE) of ne
maGdre afrte efetoofarinasing\8yistemagf bigupe ehawbdratite redesigpfosmed

. Schene 4 : Conditi,ons Process | .
PSRk G SeR)'s SEMEME I EomD R KT oy ke T tha

t he process outline for conpound (1V) but wherein R18
~is substituted for R19_. Conpounds of fornul a%XIz; mayf.
Figle pr élbeateatescadr aiestyof ¢ MipHe FESEM 18 RERRY BNERS mEiings first

. Vi hn-(X), (Xla) and (XlIl)are

em@é%%@#@%ﬁh& %&/%%Pgérwglnlépgﬁbounds, or they are known in

the literature or they may be prepared by standard

processes known in the art. Process h) and Process i)

Compounds of the formula (XV) and (XVlI) and conpounds
of the



formula (11) and (XVI1) in solvents such as THF or 1,
2-di chl oroethane in the presence of a reduci ng agent

WG e@h/0a®4s0di um tri acet oxybor ohydri de or sodi UPCT/GB2005/004016
cyanobor ohydri de. Conpound (X\)3 may be prepared by the
process outline for conmpound (IV) but wherein R is
substituted for hydrogen. Conpounds of formula_ (XVI)
driduie®Iillysteates comedial spryjoralaliewHRONDapEHMUELI-BE in Figure 7)

A BATEAG b BBl g 7

wi Il be appreciated that certain of the various ring

sybstituents in the co unds,gf the nve ntio
Hoots o il Gatren Srtonanuara perecBo8IElY tGiTaie®) of one
I &dfd 5QtRorPbf BRNATARIRE BytHeOSEetrbfofthg fsyBEdrhaTatigure 7;
group nodifications either prior to or inmmediately
foll owi ng the processes nentioned above, and as such

e ] u i . . t
Bt do iAot I ORae S P PEhaC echioR VoY F18Me,8) of one
i oft therwtheéroadgé sectiobstaft tlrmqmamdraieaﬁéhefelectrafcmrmng system of

bstl ution reaction, reduction of substituents,

¥on of substituents and oxi dation of

substltuents The reagents and reaction conditions for

such procedures are well known in _the chem

art:
PHOLTE ot ugiates 1B UPBKEBOOAUSIONE BY Areali phiae comer
| DER dftPiel MBRAFRICHARR déctfofdiining §Ystéfh BFiFdlire 7;
concentrated nitric acid, the introducti on of an acyl
group using, for exanple, an acyl halide and Lew s
3fiofhe& SHE N RB-RLUT BELTALI GBUOTAIGRY sereiBh VIMEYR! Figure 11) of
S ‘con tlons rntro |on of an al kyl grodp
ueneg;fatheat@yierlﬂotn@esavfdthfemaﬂchei df teectieazoforming system of
EUmlﬂfﬂntr|chloride) under Friedel Crafts
®i‘ens; and the introduction of a hal ogeno group.
Parti cul ar exanpl es of nodificationsinclude t he

reduction of a nitro grou n._an no oup, hy for

ekiaseel3 duskiaies @ ﬁ‘?ﬁg rYéFt"i’ ARG ??%\E%rﬂ XE\él'x 'I'gure 8) of one

C@? 3hd gl sdctRAMsNENEL didhdrEPBf tRe te'l‘éi:t?tff’@ﬂﬁﬁ"‘r&?3 s?étem of Figure
drochloric acid wth heating; oxidation of kyl th

ta, atheresiciyding 2 printNg yHCseATH HbAFOrdpNCRiWith Qbstb@ﬂbodlment

a Lons nentioned

hg?gﬁ% 'pl?%see?;\g )}lh‘genﬂléh SR SPhrchlE tﬁ%r%%

e necéssary/desirable fo protect any
sensitive groups in the compounds. The instances where

protect cessary or, desir bIe and. suj I .

Eidi58s 14 VSrBESCE Rartiate VRS fotiehol MR Figure 11) of
t pedst theCrbMH s@rRInsPoP LSS imardrel efphen@lgctrefarssidgi system of
accordance with standard practice }for Jllustration

sitrews, crbgre IPEBOING 3 PTG STy GafRordance. with a first
SR B Frient b9 '?Hayrla%mﬁﬂ%lsrﬁm el rmd@¥Berddn;
reactants inclu groups such as am no, carboxy or
hydroxy it my be desirable to protect the group in
h S d n Ifa
lg(et % ‘?laﬁg%ge#gaﬂl gﬁhﬁﬁ%% elre%%t fonlﬁ]e;nge}rtoglwg edge of the
fqd’rlrﬁx'@mlcleaenann stdor@amm wntrorthexﬁrqnl emimda‘h‘ﬂeanogﬂ the present

group such as cet an al kox rou
ek'&\ﬁ%?té)rh"‘f}?érﬁg?% Bhy repé?ﬁ%iﬁ@ Q%W% ibePbf @ mounting
thﬁéycarbonyl group, an arylnethoxycarbonyl gr oup,
for exanpl e benzyl oxycarbonyl, or an aroyl group, for
exanpl e benzoyl. The deprotectlon conditions for the
above protecting groups necessarily vary with the
choi ce of protecting group. Thus, for exanple, an acyl
group such as an al kanoyl or al koxycarbonyl group or
an aroyl group may be renoved for exanple, by
hydrolysis with a suitable base such as an al kal
nmet al hydroxide, for exanple lithiumor sodium
hydroxi de. Alternatively an acyl group such as a
- but oxycar bonyl group may be renoved, for exanple, by
treat nent mnth a SU|tabIe aC|d as hydrochlorlc

o oy .



for exanple a nmethyl or an ethyl group which may be

renoved, for exanple, by hydrolysis with a base such
w@g00sodiowm hydr oxi de, or for exanple a -butyl BEDGB2005/004016

whi ch may be renoved, for exapple, by treatnent with

an acid, for exanple an organ acid such as

trifluoroacetic acid, or for exanple a benzyl group

ﬁ@u?@ 1818 aE@éTBVs%@tloﬁerv‘%W(mbﬁg s@ttthdR/egEl‘raFigme 8) of one

er a catalyst such as pall adi um on-car bon

pdoe aetctlng qfra;@p@ﬁdrﬁﬂ/aﬁ@ﬂeemﬁﬁbﬂca&torh%t‘&%ﬁ\ﬁéﬁf‘&ﬂfm'”g system
\%t? - the synthesi s using conventional techniques

L\(ﬁ in the chemcal art. As stated hereinbefore

t he conpounds defined in the present invention

ossesses anti-cancer,.activ y e

Biee 17 IhiatrareR narcudtial it (Ahg RebfoSI-ACKEFglPe 8) of one
©eRRUAther TEESE SeEOpes tdfetswemyarhﬂeasﬁelﬂnzeednefmuodlﬁcatlon of the
exanpl e, using the procedure set out below - B-Raf in
elactefermay é%%ﬁ?" EFWF%J'of human reconbi nant,

purified wld type H s-B-Raf protein Ki nase was

determined in vitro using an enzymne-|inke

IFlgareosdrithestratas saplarEviesay regignyA fiofigire %Pf:ﬁne of the corner
measur es hos ho t stem
SEcants ALTPS MlrE) BhUR o apDRiretah, S gIEkRy oA oY
Oegaz;gur@mutlllzed 2.5 nMB-Raf, 0.15 nmM I\/EKI and 10 niV
adenosi ne triphosphate (ATP) in 40 nM

i V- (2- Hydroxyet hyl ) pi per azi ne-N - (2- ethanesul fonic

| W a'I(M sectlon VI-VI in Figure 11) of

T4 15 AR B el o e
emybérted. e@nnleetmctnaa@eof theacman@ 1&%’ then@ng. proghfiggtion of the

ES.buf f r-M t hout conpound at various
c%?ﬁté(ﬁ g}m%ﬁg?teho\gﬁ%rgl 'reaction volume of 25 m in
384 well plates. B-Raf and conpound vvere prei ncubat ed
in I x HEPES buffer for. 1 hour at, 25 C t : e
ifgeiea28d TRt AtesaRiSeCEAN DY V! ?‘algﬂa Sﬁﬂgou ?u@ﬁ%@%@ 8) of one
it fREL 2Bde! @Eémsecbfatth85nﬁrfd?él 56 rthaubes ammtllflcatlon of the
reactl ons~st opped by addition of 10 M 175 mM EDT.
(élecmofoafanngnsyséenb@fsbgm {nwhereyastling el?””%“ﬂ?n screen i

of assa wa 205ft Nt SQradd DT hventi
q{:c?r A é’gﬂuf elr§ ‘%ﬁs%’erre Hwtc%rt%%ﬁ vvgﬁ)e %rac vention

hé|gbcrpfatedchtidradnpg pl ates and i ncubated overni ght at
4 0C. Plates were washed in tris buffered saline
contai ning 0.1% Tween20 (TBST), blocked with 50 m

%g@@'z‘ichldsa’fa@é§%) sé&iorﬂalhﬂéw @éloﬁ{} dactiomstieIiin Figure 11) of
i ncubated with 50 rabbltrg 5 cl onal
n

a0mé -qfhidesp lsoEMFKSeaHANS0 8l tb@eﬂﬂlané the)ons megfcation of the
1:1000. | Sef 0 t42 v IrYVRSd AntiB®Tscreen in
[ l@ﬁggf%rgnmﬁ ﬁy%r&n? J? P@?‘rgnzu %Q%gltl horggrﬁnd?sh &
petcvrtdase -witmked aatmrhxbdyemm@dllmaitgnafu 58 dreseely invention
1: 2000 i n qEﬁ?for 1 hour at 25 C and washed with TBST.
5@/eRtrofe e SRIGORT ¢ per oxi dase substrate (Quantabl u -

Pi erce) was added and follow ng incubation for 45-60

m nutes, 50 mM Quantabl uSTOP(Pi erc Bl ue
fan;ures&:niluqs)ﬁfatﬁﬁcﬁnmﬁttaéﬁme%'eﬁ?g@m% f‘%\‘?qdcﬂ% 998 ¢gge of the
and em s \ alipné@Adethe present
o cR PR ) B e RpatmeRianine »
FirlvebiMogr abef¢ Jlocatadnint estepdesentatige difeve Menyper Qf a mounting
assay, the conmpounds of the present invention

efBMtit ed activity less than 30 M For exanple the

follow ng results were obtained: According to a

further aspect of the invention there is provided a

phar maceuti cal conposition which conprises a conpound

of the formula (1), or a pharmaceutically acceptable

salt thereof, as defined hereinbefore, in association

with a pharnmaceutically-acceptable diluent or carrier.

The conposition may be in a formsuitable for oral

adm n| strati on, for exan‘pl e as a tabl et or capsul e,

o e - .



particul ar patient. According to a further aspect of
the present invention there is provided a conpound of

wo b@efogdonul a (1), or a pharmaceutical ly accept Bl/6eBs@bi004016
t hereof, as defined hereinbefore for use in a nethod

of treatnent of the human or mal body by therapy.

Ve have found that the conmpounds defined in the

pffiséﬁé‘ 3'inM$dP§ﬁé%na sELENANALWBGEsHd sattioh 2eCEPiABLEre 8) of one
sal't thereof, are effective anti-cancer agents which

pedgeersegtion dlelei svastireb asr BethfaromadifésatioB- Rafthe electroforming
I ahi i t A erties. Accordingly the conmpounds of
tﬂgkgﬁkgiﬁpgfﬁgéntion are expected to be useful in the
treatment of diseases or nedical conditionsnedi ated

one qr in part by B-Raf . i.e. the conpo S be
867 32 Baftabes, Rsestionphkiay darpdcrsain Vi in Pures) of one
V& b lensleddgai dertiohd dreert afard#eh of tRatd®el .mdhiigation of the
the conpounds of the present invention provide a
nelersafarering rsyatempfddada 7 char act eri sed by i nhibition
of B-Raf, i.e. the conpounds may be used to produce an
anti cancer effect nediated alone or in part by the
i Figuke 2EoifiustraBesRafplasudéawaregiomofirid Figurteh8) iafvad bbthe corner

I S expect t o _possess .a W de range of anti- cer .
Restene: S e BAAIAL 8fg B0 ForBor Bl A OhapE Blssiroforming
ofiseeesk Figup@ny hunan cancers, including but not

limted to, nmelanoma, papillary thyroid tunors,

cl i ol angi ocar ci nomas, colon, ovarian and |ung cancers.

Trﬂpﬁré bl ﬁlu@?ﬁ%‘fg edstafinA \ﬁQ\WP{%I'F@ YectiBR W‘-‘(/‘f%' BQure 11) of
W possess anfi-cancer activity agal nst these

came @f $hel torner isectidds tafomeerpacireldof hbae atheompodifidatén of the
t%e g{@gent I nv nti%q,mﬁll possess activity against a

rHRGEOEH MG ICYSHALT T9Wshdi d mal i gnanci es and sol i d

tunmours such as carcinomas and sarcomas in tissues

such as_the liver, kidney, bladder, prostate, breast
drigupmrdridestraies gavactienphy e éalopanRsiivgs VoY 1o Hagure 8) of one
'W\%ﬁ%' Qggé‘rge&?b?%‘:to?dtﬁé’ rﬁbﬁlﬂ?é?%f%%g%‘?h'étl ymBFlF?icfation of the
gro of “primary and recurrent solid tunours of, for
eslaabfnrniihe skitam aifl Bigure hyr ovhirel inehsdingda oprntieg . screen in

More particularly.such,c ounds.of the i.nventi.on,

P osRET R e a ) S abRAFAr ot 7 preferlsy VEPESH el€ttroformed
egheeeded to inhibit the growh of those primary and

recurrent solid tunours which are associated with

B- Raf, especially those tunours which are

SFigthLé 'Z‘infl‘lh%i’rggéé’%ngééﬁor%? Felafalbi9g dcb@bh I-9Mih ﬁEGre 11) of
spread, including for exanple, certain tunours of the

sidien of dbEoenrnenysestidns lafrige aandoelaef gae abher inpedisicatjon of the

t he .coppounds_of the p t- i nyenti .e_use N .
e PR s GrehbitEREES Atk  BRURIGo 8 “eifhuhd screen in
agqreedade Wit &rthedt émbotireest of tins pvéstat iaventipowidctroformed
of the formula (1), or a pharmaceutically acceptable
séwereQver eof , as defined herei nbefore for use as a

medi canent. According to a further aspect of the

invention there is provided the use of a conmpound of
tFigufeor2eulilfugtratesoan aatpachmaoe wlement yosmeshahbore wfge of the

t hereof, as defin ' o) iQ: th e

PTG e 11y SccuophEe NERhObR, Lfird EPRaRBEL reR present
iiAkebtid®rwhefd eadatéd ia avaeprddeocsted: ardmal mendderasf a mounting
man. According to this aspect of the invention there
if6ameovi ded the use of a conpound of the formula (1),

or a pharmaceutically acceptable salt thereof, as

defi ned hereinbefore in the manufacture of a

medi canment for use in the production of an anti-cancer

effect in a warm bl ooded ani mal such as man. According

to a further feature of the invention, there is

provi ded the use of a conmpound of the forrmula (I) or a
pharmaceutically acceptable salt thereof, as defined

her ei nbefore in the manufacture of a nedi canent for

T T o



According to an additional feature of this aspect of

the invention there is provided a nethod of treating
woredoaedve9 papillary thyroid tunours, PCT/GB2005/004016

chol angi ocar ci nomas, col on canggr, ovarian cancer,

| ung cancer, |eukaem as, |ynphord malignancies,

carci nomas and sarcomas in the |iver, kidney, bladder,

PFRS-at3d il d ing® ' i

o R S oL e TP Bkcdtiince with 2 second

| e dimanbeaEhesresantdnventiemi ooded ani mal, such as

man, in need of such treatnent which conprises

adm nistering to said aninmal an effective anobunt of a

cbigpoedd Bistretenid veftijalosechiophbrivae éalbhgaddcyion VII-VII in Figure

R e N T L

pB@y maceuti cal composition which conprises a conmpound

of the formula (1), or a pharmaceutically acceptable

salt thereof, as defined herein before in association

Writiara 3ph; ] iaRl e i t=Qr I~ L
e R & F Vi Lo AT FIdiE R W0 % £ pe comer
| $EGhiongrafitbegpaedrelmif vhe aledhofesmimg systena of Gigurer30;

aspect of the invention there is provided a

phar maceuti cal conposition which conprises a conpound

ofiguhe 3Bdtlustiratelsl § seaioral phawn@iesny seeddry VEROEHT &blFRyure 32) of
sal t thgreof, as defined herein before in association

1% of PieaPAER IRTIORF| O Hoe dppadid ofi FRrmledFofeaming system of
faguesgot n the production of an anti-cancer effect in
a warm bl ooded ani nal such as man. In a further aspect
of the invention there is provided a pharmaceutica

a4l O [ c ' 2. C f t formul a
(BRSSPl e RTRRY Sctlbe ek dbiHoflee 32) of
dufe nédhbetwnar settoes iof thesownalréloof whé leléctroforming system of
qparnagﬁyticalIy-acceptable di luent or carrier for use
i'M9Yie>Yr eat ment of mel anons, papillary thyroid
tunours, chol angi ocar ci nomas, col oncancer, ovari an

cancer, | ung cancer, |eukaem as, |ynphoid
g Vighandilesratesra sedianal aew {alanansection YHE-VIIV ér Figure 32) of

' +mal r t d..pancr nd
TS iR BHGE sochbRE & he, D B REERTArAMG system of
dw'oc_lglmei 30I;1yvzbdartda, idahmxg‘jagaad%:_@mang esTrédn an\r/]\ard@rbia@mi@@i}h a fourth
ani . su man. According to a further aspect o
t%‘é%ﬁ\?‘éﬁﬂqﬁi %fﬁr%ter@reée? "'}YFB‘G‘iOge?Je?tiﬁ@FQEg@do‘i‘heﬂﬁ B:{ [3-

(di met hyl am no) benzoyl ] am no} - 2- et hyl phenyl ) qui noxal

ne- 6- carboxam de, or a pharnmaceutically acceptable

dag4re Aeritlyptratas pheecienat aiewr@leTo serden d¥nbhin flogure 32) of

: = n

R conng ettt 8 e frdRlrett s Slekaferbfifind System of
dépeet 36f wierei mcbudingna t prémténg sscpeaviidestcohdanse with a fourth

-4.[3- . .
B Rk A 1B RSRSSY TRPHOY- SesEe iy MR pr 9inRL! | n
e- 6- car boxam de, or a pharmaceutically acceptable salt
thereof, in the manufacture of a nedicanent for use in

fFigursr gdublustiatey ath aikachroenic eferaenedormadaat one edge of the
I [ r di

I, SASER, L eEPoreReR AR, rOFRE) EBEalefl; ofhe present

imeeniim ofhdke (16edted- in @i negiregeatative) franzomndber of a mounting
m no} - 2- met hyl phenyl ) qui noxal i ne- 6- car boxam de, or a

Sﬁg?ﬂaceutically acceptable salt thereof, in the

manuf acture of a nedi canent for use in the treatnent

of nel anoma, papillary thyroid tunours,

chol angi ocar ci nomas, col on cancer, ovarian cancer,

| ung cancer, |eukaem as, |ynphoid malignancies,

carci nomas and sarcomas in the |iver, kidney, bladder,
prostate, breast and pancreas, and prinmary and

recurrent solid tunours of the skin, colon, thyroid,

| ungs and ovaries. According to a further feature of

g, Y a1



man, in need of such treatnment which conprises
adm nistering to said aninmal an effective anount of
WOR{6/0§3039 (di net hyl am no) benzoyl ] am no PCT/GB2005/004016
}- 2- et hyl phenyl ) qui noxal i ne; §- car boxam de or a
pharmaceutically acceptable $4It thereof. In a further
aspect of the invention there is provided a
WﬁijghQ%stﬁé’ﬂ@é’ﬁ'eﬂé&%%ﬂ{g epstem freacdbrdante with a first
- (di net hyl am no) benzoyl ] ammo} - 2- met hyl phenyl ) qui noxa
enibredigent &f KoK PreerNt BVERUPRar maceut i cal |y accept abl e
salt thereof, as defined herein before in association
w th a pharmaceutical |l y-acceptable diluent or carrier
Ther dlserafiortnieg psysteot | osmpfises BaR&gth nAPBi thigh efpBEINS an
in. a rmbl.ood ani nal c S Jpa g :
el T POLHE Roane: Birneher an st §F gl € S4B in the bath
1038 ARG AL Weath 6Qmasid barews thta bemaléctesfoNn(Es) fan anode unit

1£@§|- \svglg_c?\gfsh "as&%bg%ﬁbﬁi@é égeﬂ g%g%%é{ﬂmbgiliﬁgean%&%%i mons of
tﬁ‘é%ﬁ@faﬁ‘%%é%{:ﬁ&g@dﬁ%d adsoWef sheslyhetieiln ibaharreisi eectrically

assoclatron w armaceutical ly-acceptabl e di| uent
conneatred & ti@marsdrel nnithe0 predguthe Bnoee Uk AAPianckhReerable to
ffect i . i nal . .
Gl Gt LR R PEIA Bt s, win the
r{ﬂ%@tig_@cgup[ialﬁya!ofCmeﬁiWei:rorsupblycmgdbrtt@r']]j fl};&ﬁngd- f@?r{gcted to the
- (di nmenyl am no) benzoy].] am no} - 2- en . .
TaREas Lrga B0 BE, POR UL SHAPYea e BAIVEY SIRRRAY B g being
&ﬁlntﬁcfé?zeﬁoeﬂ'fe afsdéehitnegh herein before in association
wih a p

armaceut i cal |l y-acceptabl e diluent or carrier
for use in the treatnment of nelanoma, papillary

hyr Oi i i : , :
L pRef AR g SRR BRI ARG aR e contane
dreddlgadRaitest, thansétab raseaddpssitatnesmmontihenickaleand levellers

ki dney, bl adder, prostate, breast. and,pancr +and
WhicTarpviRicfoF OB AT LG5 FeaTh Sanorl Loy SRl

colon, thyroid, lungs and ovaries in a warm bl ooded

ani ml such as man. The B-Raf inhjbjitory treatnment _—
Tref imenidiieé run ih bt b ree Mielysase 2aplndsel 44 2208k é""?‘ﬁ@rtﬂ?y printing
or Yl Vol Vv [ et tg t u he17, in this
TR Pore hreenfI SR APHRTRg: R Bbek JF!
ehBoEihenrapysufurtingheamtfoe supponting ithel masdeglel b in the bath
nore of the follow ng. categories gof anfi-t : ;
183 G reabiciR@ AT Bt iL cannFrsob P Py AR ffFEhrinecting
GRridat | 9NSrtReERShicalp angied dctricatiyi rakreontektigy,the mandrel
such as al kyl ating agents (for exanple cis-platin,

tH5 bophaskppodid 61pBBRhAHTY de, nitrogen nustard,

nmel phal an, chl oranbuci |, busul phan and nitrosoureas);

antinetabolites (for exanple antifolates such as =
Theionamyrel miid nesprises & flak uoetalrmentrelnlate ddPuwhich includes

raltitrexed, .methotrexate,, B c i : ' id n
g o9 GeEahd SRR Bl By AR UrgRs fa8nd 25, where
8hé hraeyelies 11kes adidpagitkimsurfbemonto mhich metal is deposited
doxor ubi ci n, daunonycin, epirubi c_'h]n id rub'Eci ni detail
td t ko theC Priting nesrpenn Sand@Sniikr By desgriped in more  de

nt i. i c agents (for exanple vincaal kal oids |ike
6?'%?&'??‘55‘?\}7\’%, vi nbl asti ne, vindesi ne and vi norel bi ne
and taxoids |ike taxol and taxotere); and

t opoi sonerase inhihitors (fqr I : ;
Bpi WOEWOFWSQFn 9 irﬁ@néfegpggqﬁggq&%d PN dae,SUbStantl_a“y
AR aGE0RE mEanoblacanviaag isauBEstrecita)foutth substantially straight
cytostatic agents such as antioestrogens (for exanple

tanoxi fen, torem fene, ral oxifene, droloxifene and

i odoxyfene), oestrogen receptor down regul ators (for

exanpl e ful vestrant), antiandrogens (for exanple

bi cal utam de, flutam de, nilutam de and cyproterone
acetate), LHRH antagoni sts or LHRH agonists (for

exanpl e goserelin, leuprorelin and buserelin),

o o o s

o o o e



i nhibitors of the platelet-derived growh factor

famly and for exanple inhibitors of the hepatocyte
w@e@snisoiact or famly; (v) antiangi ogeni c agenPGI/EBEI05/004016

as those which inhibit the effects of vascul ar

endot helial growth factor, (fBf exanple the

anti-vascul ar endothelial cell growh factor anti body

' i ofi n t.hos
B e 8 BN nrRC RS MR B0 BeiOfp 12000, nere
G728 bs shwge 9 WhBd0 860 nalD r@EH8&BEE onas 0ABHE S dB3E4dtions 127a-

n ; : rk, by_other mechani s for
A RS A R 1ol dd oBradt SefGnea b Farkadeod define
anantamgows patiphgral (Secfiovascul ar damagi ng agents such
as Conbretastatin A4 and conpounds disclosed in
I nternational Patent Applications WD 99/02166,

RMPAEH ) p2Otic WX 10 QoA bes YERY 98224¢h ﬂé%‘b?%

4 -
W02/ 08213; (vii) antisense therapies, for ex mo?éé&%ns 127a-d

PROYESi Hirare nAlinget sdrfaee thal twhigbt ¢ linglinat] ahdwardly and
. - | e VLEL ] ne

Aty ER B bl B AT ERER P SR o o

egeneptase clriseamglgetiesefont) ascabedr antepsarRice 133 which

or. B , PT. (gene-directed_enzyme )
e%?gﬁ%sﬁ%ogﬁgﬁ%pwt%sgﬁéﬁ%esUE%”SE BHdseS usfhgin' @ direction
sapbasitiatlydparmdratieulat B HRpbERRIE sOFfaBe PRST €5 Rhird, return
nlftroredijct ase enzynme and approaches to increase
SHEErant> 1 BINdtaRKEends ienarsnepapyhetowadeod érthpyoacisurface

133 AU tdiredk i nds)
% ThA I SOEAORREp8RIE LARhaNpctly sprece 121, and -
fethi teresagdiswriaogct 3pphictc beterds froor tas mrdreend of the return

' 0 i Gl 0 atient tunpur l's, sugh as .
pEREPEs: & e ket ke Btk 3851 ki & iditndtian, substantially
perpardieuiki nodthey dep@ﬂﬂbﬁ%ﬂr&d@@ﬁQphﬂg%ﬁlob§Wesc[ibed in more

SE?ié | atin fachor_, approaches to decrease T-cel
dg '?E?r,e”_&lﬁ P¥actngdNEEiasyane aHs¢regyEacesTidhel33Iremaiuexposed
t@Sre@¥hvRKimerdi’ aBsb&e! ?95&959?“4 ltheC +r{rﬁ?tli5’r?p51°ﬁ'§gﬁl§ardly and

usi ng cytokine-transfecte unmour ce nes a
ol epeansing agtrchnetitoelgpientant i dfottieeslectrgforakl printing
s @éhe?i nhi bitors including for exanple CDK inhibitiors

{reg fT'avopiridol) and other inhibitors of cell cycle

checkpoi nts (eg checkpoi nt kinase); inhibitors of

TRyror a Kin ang ot her kinases involved in mtosis
@%J“é?f‘rcﬁli fexart BHEPEIR'GSS (R PWidiSY i nemesndugtivaangerture-
défishgnaefrRage Y1258 th@%rﬁbb@iﬁ?n%&n{éﬂ of ARSIt Bl led on the

ant agoni sts, including endothelin ant agoni st s,
depRRSipR | SUiTaread2Agwhicht shight regicoshed the AlepoditBn surface 121

t hStSardiO | e ZDA ZD161 WO 96
o@%GS??@hatnﬁg%agnisan AndCY 9890&@&@%800]%' ir#’e%?eﬁﬁer%‘ﬁ’?ts 141
cqm@smm?itewed_agemf ts;tb t;mfg;mp%wtrlt aﬁ@@umin@tew@gﬁ iﬁ%'in this

eparate.dosi ng o e .| ndivi dual conmponents o e
e’ﬁf’Sii’ﬁ%‘ﬁ‘l.P@ WC%WH%% 6hr%95ﬁu‘6’?'§herﬁalwt€@ﬂﬁ'e of a printing
meanpausds tef piilied, i Nnvention within the dosage range

descri bed herei nbefore and the ot her
pharmaceutically-active agent within its approved

n dit.i t Ir,use in_the eutlc
Reﬁr:eegi c$ nE’Qﬂ?@éarﬂ np?%u,r:]'gksjpé(}? S?otfaﬁlajl ;}O(q )?h%n@qr\’f{é?f 115 “further
Comiaﬂmé}ust dal lrﬁyurablceor_oabhﬁusgw s(la,@g@ @émng§ei43a-a§ in this
I.Ma.C ical tools in the deye nt an

eBOGITR T BETTEN T ety (S’ e AN GneaEtiusy rshsecessed
sutfeicet N3 BVER PaJFi P Pe i bl B R - -

B-Raf in | aborator yg{aeﬁibrrgl@iggﬁﬁ%g{dgae?%&%s,ﬁ% d leaving

rabbits, nonkeys, rats and mce, as part of the search

for new therapeutic agents. In the above ot her

phar maceuti cal conposition, process, nethod, use and

medi canment manufacture features, the alternative and

preferred enbodi nents of the conmpounds of the

i nvention described herein al so apply. Exanpl es The

.




mass spectral data; (v) yields are given for

illustration only and are not necessarily those which
w@e amvelog3oabt ai ned by diligent process devel opmeP€T/GB2005/004016

preparations were repeated if_nore material was

required; (vii) when given, data is in the form of

del ta values for major diagnostic protons, given in

It S id 14 ( e Y Ve lLage

REASIRE Jd 08 (@fleckclat) Ve cof she deB st oRge1272-d
exisoseyl e refmine rmadaldd epadily | sul phoxi de ( DvsQd 6) as

sol vent unl ess otherwi se indicated; (vii) chem cal

synbol s have their usual neanings; SI units and

Referbiegs pargcwsad; td VFllgU)'e§Oilleat\draT2; oshearrmandngn il further

vol upne: vol une (v/yv) terns; a Ss spectra wer
COIMRTIRES hnan- Cé’l”é’é’t:’f'%ﬁ‘ﬁ eNERGy S G’f“él’?f Ilgg?r n Wolttis ?Wbodlment
fdrifeF BeFesat, WaninzaidPrh(dd)a PEslRcivenéhe oflitheCdorner sections

exposure probe: where indicated ionization was
1208 ef;t BiEhbinas| deposis irepelved (@mly oY Hg supgantially straight edge
t, (FAB) or electrospray (ESP); values for
%ﬁgﬁg;gf§$&%n generally, only ions which indicate the
parent mass are reported; and unl ess othermnse st at ed,

the mass ion oted Ls (M) er nth SLS i
RIEeer'F‘Ebé’@r%lgu'%E' g E'Qlug%%uéoté %hﬁ? crm g‘a? 125 Turther
cOPYisess a?X%'Z‘SBL@oﬁJ‘&t@@DUmﬁaé@@dv@fr@gt f@erﬁbhtl nei7ar in  this

rati o equivalents to those used in the previaou

embagiment farmed f resistownigh abisies the |0<§h%r Ajer Eééfﬁce 125 of

tfgesﬁ% CEAKMQ’E& él@? gp@g%&?ﬁﬁ%‘%n{ the dep05|t|on of metal thereon.

hexaf | uor ophosphat e; THF tetrahydr of ur an;

e S L B LM o TP s o
nbﬁ[a?n'd%’c@lve%Lﬁfﬁbmﬁfé‘r‘i@@l&ﬁ{éﬁt@@p|h thiy emplaidhyknBFdrned of

I V-di i sopropyl et hyl am ne; . DCM di chl or onet hane

r@m@t, DivBichds eldsy tha IHREsAnnRECtingx membersdds, rsé‘F@r%S {tg prevent
S dym chronat ogr aphy using 12g and

t’ﬂ%ﬁ%b%’%ﬁo‘ﬁe@ﬁﬁ“é? gel cartri dges used according to

the manufacturers instruction obtained fromISCO, Inc,

Tﬁ{agao $l|r thga?ﬁtcroerr?;grlsl'esn%g ahoé\claEpIal‘l!.gAl!Slaﬂ\d lﬁéa%ledflment of
tie (sarmé hektdtiquidiesraya s tiee phanstgl qui Rowidmes Fepaetoof the

xam de

eial 5o A deposiied 1951 it RYINGGI $EREN | Pre2Bd G FHBRAMHNE Member
d | 0¢31
NSNS oo Ot g, rce

16145 ting, bath38IB endIpyovidiry dn ciectDvE cczmﬁcpoart@em\md&h
(275 nL, 1.585 mmol) were added to a 20 m
scintillation vial. The reaction m xture was shaken

Iﬁ\éeb%fﬁﬁtedaén%dﬂﬁenﬂ/‘ﬂi@ﬂe b8itioin) swvﬁaceaddmbfs{im\/\tr;artdmel plate

preci pitate the product. e resultin g ﬁ \N%l

14Qs#red the @nogst Rlpty 161, dIISQBF %08%8 i l%%a el Feldfion at a
cuumoven at 70 Cto give the title

P e A8 o @ sol 1d. MW 225 (s, 3,

2.54 (s, 3H), 7.27 (d, IH, 7.46 (d, 2H), 7.62 (d,

Ill@ ngqré}igé étﬁ'l’gﬁ%ér rﬁ';bppl\g uﬁE 11’1 ?ﬁ_badgctlgactfg E% d;gﬁ)zsén electric
cliPred? theoudithe Ml&traldts samml QGSZaétﬁleEhethHamlragumt 107

conpounds were prepared by the procedure
aggrt.%@ dpqds unit 1p09 pThls cur%/'ent caLFl)ses metal lons %o mlgrate from the

SRS OB s g 179, ot wnic

sonme cases, further purlflcatlon was required
(supercritical fluid and/ or reverse phase preparatory
HPLC) . MANDRELS FOR ELECTROFORM NG PRI NTI NG SCREENS
AND ELECTROFORM NG APPARATUS The present invention
relates t o a mandrel for eiectroformng printing
screens, an electroforn1ng systen1for electroforn1ng

o o s o g, Y



stencils, are used in the manufacture of circuit

boards in printing a nedium typically either a solder
wW@2®wb043049 an adhesive, onto a circuit board. PCT/GB2005/004016

Ei ectrof orm ng has been commophy used to fabricate

flat printing screens, wth such printing screens

bei ng disclosed, for exanple, in US- A-5359928 and

8Os &t 48FAQes, Ttrmtds ctite ekposechiegions of ihgdepositign surface 121

screens will now be described with r r e :

g e, eXPsRd NI der B CLUToPHTEES g oten ot 1 §dog sections

- | | Aepédit ak epkrakydlebaiiting om the painting screen

Br‘t?tnf&ré %ﬁbgp\%@ch [IJS di sposed i nPt he (fat h 3 and

&by cshtiokededepositionpadhedsnapdsl PR bl%orm a

printing screen, an anode unit 9 which is disposed in

the bath 3 such as to provide a source of ions of the .
MeHiglprocedseisdamveed ea coatidue ynsiker deppyt ¢f Gihe treqyired thickness,

which is electrically. conn Ot [, ~uni t

D R e P BB LR T L i mancre
CiHg egs iﬂtﬁ%t?atlﬁl&l IHfNFi restI&IamﬁeléplauthinhSpoi\kz)vttthetpnwer supply
negative supply of the power su niL-11 bei

Goindddeis €5 autathdnel Tl manATBN i OB JEMIRF from the bath
Sﬁ(ﬁ%’.‘ yFigGré§“§3P8¥t?f14Swlﬂetrﬁtél'ai brifdngeicheers Seatestdance with a
the ‘anode unit 9. The electrolyte solution 51is

t fiysic c ahbodimeaqueb uthes AIresen IRKERICBOYRICRs Ingludes  attachment
di ssol ved. s ! t deposi ted, commonly
n?'@R"éﬁ’r]tsg%a ki%géﬁi#glvﬁﬁﬁsgﬁg\%& for control of the
hardness of the deposited netal. The mandrel unit 7

conpri ses a mandrel, 15 qnt [ a_printing e '

C ShBenah ST B Redle s LA bprar o vty §57793d Bre then
t gé’rinﬁ%b Y i thitP Redbddiched@rby fseripsingpthe iresjst, hieawingdtied printing
15 1n the bath 3 and providing an el ectrical

ceongedt$on therewith. Figure 3 illustrates a

fragnentary sectional view through the mandrel 15. The
mandrel 15 conprises a flat netal plate 19, typically

r Fokapgintiag iscragmp®, iswkhem seraratrd fromsthgnmandeshd 15, and,

0 sitely-di.recte jor surfaces 21, 25, where
oﬁ@?%f‘gréf%%?'f'gci:s %Jdly?og L%[gbosi tion surface onto

which netal is deposited to forma printing screen, as

wi |l be describhed n nore detail e I

el 15 Syiratea e RpR e g PURRfTEE sfenedl® formed at one
Ny REUGd iRy tsdrestefs nhng eémrmehtat®/ea fra?dd, member of a
formed of resist, which shield regions on the
deposntingfrainef ace 21 onto which netal is not to be
deposited, with these el enents 27a, 27b correspondi ng

to the apertures to be forned in the printing screen

baiguis p6 itnt 2 hdlluateatediregmentarygyiewsi eha dnpadtel upitd07 as one

2 70t el St kTP e e Bt BRE, 2 ehent 1o

a nounting frame, and a non-conductive boundi ng

| t 29, fornmed of ist,, which.b . '
¢ iEheiapaasisl e i oAl 835 mbBlifehic’ NN lEh 3P Bat of the
]Ehg?ﬁfé—%g%écp'ﬁ‘?ﬁneh@bdﬁﬂéﬁfﬂﬁdd ditrergrently éh thé configuration of
uf

er conprises a non-conductive surface-coverj
el maeedgeendf@rﬁéidseﬁtiqr@sl%za,’doHZPHééJBfFl n??e[]CEF’f pldte 119,
surface 25 which acts to prevent the deposition of
nmetal thereon. The anode unit 9 conprises an anode ]
pl Bt ahil entbhqulicintyeadh ofichsasdge esactingal b27aHapemagises a first,

h drel i, is f d of th I e
D Bl 263 IHED L P SheHE BB e Btne acpostir

menber 33, typically a supporting bar, for supporting
the anode plate 31 in the bath 3 and providing an

el ectrical connection therewith. | n a preferred
arrangenent the deposition surface 21 of the mandre
15 and the anode plate 31 are di sposed in opposed,
paral l el relation at a predeterm ned spacing. In
operation, the power supply unit 11 is actuated to

o . o o g, .



plate 19, at which exposed regions the netal ions

deposit as the netal, building up the printing screen
whoosle3oeodnt i nued deposition of netal on the deEDEBRI06/04016

surface 21 of the mandrel plate 19. This process is

allowed t o continue until a layer of the required

t hi ckness, which constitutes a printing screen S, has

Baeacbuidt HpaoBirtbeos epaosisnellys wetperdi2dlaof tHdreto, a second,

mandrel plate 19, as illustrated \n Figure 4, @t Whiiﬂ |
pEILD SWEGOWEP Whish gxtands mwvardlygangctapiregdinfofpdne lower
RRRdLElthNbliter sEFRY¥Ed1535 0mnbng BAFd) BeceBBed surface 157 which

non- conduct i ve el enments 27a, 27b, 29 on the deposi tion

extérxtse R dhet inoaieentt &f fhleateEuly sartacenénS ridnbyether major
tLippbng the;resist, gyt [t BENdepositi

$Ur3EE; PPacth of SUFRRIGE sypStlay DErRidHBg SELRE qdeposition

issirfale . Xle pasat éidbé rdesctibed nmmaiorsl daimil ereinbelews dhe@uter and

in Figure 6, ljf£ting_a h v ; :
oS B A4 B o5 S848 o EGVEh b eposie, resultng
Gh epirMrdiys ddinviardiysexteheniy adtbacimgnhasleatads E of the
been used to fabricate a_printing screen which
iSRBFYOrAEEPIHN BRSNS 2t t achment el enent's whi ch

enconpass the periphery of the main body of the

printing screen and provide for fixing of the printing
dortbéEnembediraenbtine ifingt for EawtivRoBHEaRElUsEiNP RAgGeglements 143a-d
printi reen p rpgpe ensi Y| t

BBy PR g oo ah ek oS er Eeapti i oRe! BF the edge
diestbas ad 7ard FRai) 298 48terViind setueh exctrfaskesriihgl 55 of the edge
incneasingly being %sed tQ fabrifﬂte gFinting screens,
1966tiaRs 427 Agd EXBEERHF eV DIMHE AGPSFeens do not

allow for mounting in a nmounting franme and the

repeated, active tensioning of the printing screen ield
Het thée smbntimens dharPnrre AR BOEAIUIMERES & 4raithEagh shiel

in_th tin |t Dy ad it ived
DRI BB tscBohbiegy b indtepost i receive
ajritg ohather stibxgaptialt strgight rezigessectinnel1&@5tar-df or mi ng

system for electroformng printing screens, a nethod

of electroform ng printing screens, and an

alhe ¢hico LA HRAmRNE NEHd TeSGine srfalees h1 5 5ic @ndothuesthe attachment
attachnment el enents at the edges thereof [

which al | ow.
fedemespedt ef thadtinig RKNPnGaE tatesak Hf(?]ﬁgtlgla Aol @ plane
Bel RN 4 ?rf@' ﬁ%giti%'ﬁd?&%@é"'i'z‘in&dal%&t 8 Whnl e AT RbARSequence
iM & nounting frane. Tn one aspect the present
iofverd relatipelysoed! axtemtdefethd datesaleptaigetiomimgnd the rearward

printi screens, the drel i.sing:

TRE R g AT by BB e SRS fep A Rt = of e
AMiAd GcPEdeeD), thereshindce) abeit dinhited udi nithea priiting screen S
eposition surface onto ic% ng%$¥ is .t o be (115

Rileves thadpriBtingSchRem Sk P Folagsest MRk the menerg! 11

screen, at |east one pair of edge sections at opposed

edges of the main deposition surface which include )

eltg @ petegtinsi t Hom paweraseppwhibolt ekt dfdagiveted t@ griygean electric

defined by the nai i L r i .

S RS RBRYS, 4G I BRLRLS H e unie 107

ofnd Bige phodeiuTgt $00e€This andrantraaeses ecetiabisnsato migrate from the

respectjve caorners of the, depositi surf ace; :
R ALRTE (it FarBirPeseh SUBAGeS 8 SR v Hih pLae 4P, at which
di eS8y AFaddiC tRIOR, TREXPBES EHI0AS Jf thedddpdsiti@n surface 121
ext'ent of the edge sections; and nonconductive

chregdréing SUtersand revNawEfagessl 5 niBhohike grgpsestions 127a-d, the
the cornersections such as t o shield the sanme and

define an extent of the main deposition surface at the
corner sections. | n one enbodi nent the nmandre

further conprises: non-conductive el enents di sposed on

the main deposition surface which shield regions of

the mai n deposition surface, corresponding to printing
apertures, onto which netal is not t o be deposited.

o o Y - S o e . r



deposition of an outwardly-projecting part. In another
enbodi nent the surface section extends laterally

WO pwadioyd rel ati ve to the respective edge of tPET/GBRIVS/004016
deposi tion surface, which pro;?des for deposition of
an inwardl y-projecting part. eferably, the surface
section returns inwardly a distance of about 0.5 mm
'nﬁ‘%t%rl‘eloﬁgbﬁgbéﬁ?f‘tas_t heSHdtaL ebaREhigONpCEM®I pre@sn@ screen S by
substantiall'y strai %ht section. | n another enbodi nent
tdoatisuet aieposision om tee meandet plateadrl®iat e section. | n
one enbodi nent the surface section extends rearwardly
of the main deposition surface. | n another enbodi nent.
i) peslgssde poisintddoro somtiimee uintit laudierostt et theanedisedfhickness,

surface sections, wherein the fdr rface t

RS SBR e FE G BB 1 5 MBESGISEPLpg e mancre
Ngeyi ) %Emlﬂﬁsitﬁét@dlil iS\UFl‘g.aC@s amdahheﬁ:e,camivrﬁm fradet Slee tpaover supply
extends |aterally relatiye to t maj_n posi tian
it 44d. 15 I aseeRbBar R MeRGr ekl & PRRIs oo, fhe bath

n u ingeséreehh® inesqeetiane with

:l?gfé %gukﬁgprg%id(?gpggi@;&ﬁggﬁ és(ublrr?]glg\g S(\E/\,'niec_h p;rovi des e A
famcodd pesibbidoment  ofintheutprasenty ipesties: i waichaicludes, attachment

anot he i_ment 1.k rkface section extends
I%?%Weg:i? ?nﬁqmrrﬁﬁ%{ﬁ%??@g?%&{éﬁé respective edge of
the main deposition surface, which provides for
deposition of an inwardly-nprajectin art. ef er.abl
tHee sepomhdistye @eReRts dif r'eﬂ_t‘&aﬁg' 3ﬁ§ﬁf‘iﬂ }521 a&?s&% cremoved,
9h AR dRER b{/%tﬁagin@rmféd, ieapst! It EOpAnBingfaeeen S.
section conprises a substantially straight section. |
n anot her enbodi nent the second surface section

ri ses an_arcuate 1,0 e oidreRbntRg 115, and,
?‘ﬂ}n&prén '?ic‘cég‘gg'gt fsoﬁégg&tegnggp%%g%et E@rﬁ?e@pecti\?e edge
ablibivendreieantigpasiready feundace and the second surface
section extends fromthe first surface section. | n
anot her enbodi nent the second surface section extends

flfigpl'é be iﬂ§§tﬁ’§t“etsi Y ReaBoRloftthe dteadhri@mosiciant E formed at one
sufface and the first surface section extends fromth

sedgmdfs ting aéntiR@t$@ASN| B Bhed SRBERAGNERNVE HEAMS &‘em%er of 2
and sgc qflﬁgrface sections extend rearwardly of the
HQOH”‘ng F%n surface. In a further enbodi ment each

edge deposition surface includes first and second

surface sections. erein the first. surface Lon . .
cHeurtr e 28 Yot agrentatl aviehls” pbE Rl Tunic 107 as
dgROSHct IRBdiFiaiGE of 2R firbe desarited embbaimestct i on

exten(?s laterally in the other sense relative to the

mai n deposition surface. In one enbodi nent the first

syr f t e $hika t Ysirdilat ty &hat of the
tﬂ%ﬁ%%“@?ﬁ&ﬁ‘?v@’édﬁﬁ%‘% %ﬁgb%ﬁg?ﬁﬁﬁgel%@;s# i%ln surfa(;e,a )

whb Ve ficsvtibed first edepudiitensn and differs only in the configuration of

ST LR RN LorB0E A S e 1o

respective edge of the main deposition surface, which
provi des for deposition of an inwardl oj ecti

it bisaimpodimmtseasbhel Hif eage SSBRTDIE {1 F HEPTSES a first, hook
'eﬁg‘”%é?%,ég?, Hiepd %P%g%lﬁ;ceg%?%tb% QichiBktdnds QRevardly and rearwardly

one” or é first and second surface.
s@ohh ohs respgutiveeedgs obshartepabitipnssurfaaghl 2 @dxd gfurnsinwardly

one enbodi nent._ one or,.both_of ,the fi] -

AR 58 SBEY s dBrpn L ahe ey Bh A S FEraly inwardly
egp‘%ﬂlé”%ﬁpekﬂ%féd@é FNEhes elepaditionr baacs er2i,oassecond, inclined
extend rearwardly of the main deposition surface.



In a yet further enbodi nent the edge sections each
conprise a channel at the respective edge of the main

walepesidoson surface in which netal is depositepCT/GBR@SHV4016

an attachnment el enment. Preferabpy, the channel has a
wi dth of about 0.5 mmto about 0.6 mm Preferably, the
channel has a wdth of about 0.5 mmor about 0.6 mm

| nSheceABadveRtextrads hawaedly as r@agwagdlarfmm the rear, distal end

SPARE hodRC ! ¢
i ncfudes fi rgé%ﬁg%éd 1?322%?%29&({%#&55&? S@gg@,‘c €I):J*t%\t'h'ch extends
opfromadth@dgesr @hdt hétlnauncld'cmbsutﬁaoe] 165 tadke other maJor surface
r, ons and.the corner, sectjon
et 7SR Brabiitn SO R P e il £ e debBahion Surface 121,

| nAenNuIlohse alesoriexd endaot—@ dafait heesihBERWY MG j &Wé@ﬁhs of the hook
i ncl dlng ége above-descri bed mandrel . The presen

| m°7‘é BESILP 3 FEMAIn sxpesed to recaivRET AR Q@POSIt resulting in inwardly-
el BFEERUOHBLRISHY P hftd !

pr ovi di ng t heId abovec@@%@ﬁ?&%rg%ﬂfﬁﬁ rcgf: le%nfdgﬁqe?& Sﬁﬁtmg screen
eI §ct roform ng bath; and el ectrodepositing netal on
the mandrel plate such as to form a printing screen. |
n anot her aspect the present invention provides an
el Bmtlniefemlnmﬂrrmhtrthen@rstctoéeurthcmrmtbsduq:\ae Bege dI@s¥nts 143a-d
i ngl udi n a attern IscPIP?Fé'EP ert eBthrourg
whfFeH' & rr?&'%o‘? t3 ofi ookngHrigce 163 and the
| errlinedearthirec@dseat E@ﬁbﬁ@s“‘ﬁG%' e1@Niod AlreQPRAPRI Y
of the main body{ wherein the attachrrentreePerrent s(ﬁ]g Sﬁthe edge
exBeHPNSU2 -da leAving raeiariegians efidenheek Bodfacand63 of the edge
al sagtidhl o ARk exostdl BB mich degpfict [ ve edge of

the main body. I one enbodi ment e corner of the
mai n body is recessed or cut away, such that the

onk” SR GBS PR b BnREN e chBR PRofiisorLpe-d sach shiee

pr ejrespectiyepamd ofitthe hoaxélemlﬁldnatmgﬁ Hy su@lh Qhat/@eb@slt is received
t he ! (Hg ctive edge of . the main
enBBdi € pyRstgn QXISF'?%Q%‘?QQ%%‘@ 1%?%‘ldal ly
outvvardl y relative to the respective edge of the nain

I n anot her enbodi ment the projecting part
exi%ﬁla@ grabediment thevexrrsed waiens/ef the hnek rsssfrsesings, and thus
ed r ef n
e Bk HE elerre FLf e BPinting, 7588 Stfe"R 1R projection
enﬁddlfﬂ@ﬂﬂnet nérq:lle(bjtecmmgemmtioncsmpﬁa’cee]sz:a of about 0.5 mm. As a

VRS eSS B b RERL IS STROTLARR o e

onaeaemaomamhtnwm prajatatéxignsiantoferticc Adskr Qafae 463, and thus
of ,the.m ot h?{g enbodi nent each

n
ot e FHEEMa S Rmeite: 6 Rloihe PARUBRCheep sy the resilience, albelt
Pr pinfteld) g tﬁérﬁrﬁwtlr\(q‘@&@e‘ﬁ Shﬁloﬁ/\}sr He Bflﬁtlﬁgtéc%elﬁ)%rfo be released
ext ends substanti y orthogonally relative to th
maffAThEw mangrehtlsecond projecting part extends
| aterally relative to the main body. In one enbodi nment
the second projecting part extends |laterally outwardly
reIratq'peeamm t Hree rp&nqzmtsLIpplyedgEt mlltlbeadftalhfedxtdwrll/e Nan electric

th I t t
" oSurehs BTBAGh TS elsfolieotlufona T biduber tng rpangre! unit 107
t hgndrehe ah@d& un?(f ngr ani¥ cutript Qeesd n%t@l ﬁﬁ'Fs' t'bg %"a&e from the

returns inwardly a distance of about 0.5 mm

err% A Srefate thipd é@&*@ﬁ@xw@%éuﬁageqaaf the:omdrsbslaae 119, at which
| t t t e L.en

OB L0, $RE B 8Red HIBRE F Ehe BRI Surface 121

section. In one enbodiment the first projecting part

extends fromthe respective edge of the main body and

the second projecting part extends fromthe first

projecting part.In another enbodi nent the second

projecting part extends fromthe respective edge of

the main body and the first projecting part extends

from



the second projecting part. In one enbodi nent the
first and second projecting parts extend rearwardly of

w0 b@etedomd body. In a further enbodi nent each aPCHCBA®HWN04016

el ement includes first and second projecting parts,
wherein the first projecting rt extends laterally in
one sense relative to the main body and the second
R B éQ[{goﬁFegﬁﬁéﬁseBﬁ%é ‘%%T(@dryadenléj‘%f @lﬁ@%"dg%eéb%%ons 127a-
relative n one enbodi ment the
fd, ride I;D‘tetbqalelohsrtgemarttafem@wd@taﬂ,ablelkhhgyJFbthGNQﬂ@IUVQ screen S by
rel t|v t f e mai n body, and
RoPELES s BT REE st e BB 1

i ng part ex dterally inwardly
rel ative to the respectlve edge of the main body.

Pr ef er abl second ectin art .refurns

BRI 81 aireE o FoRbgE Ut S Aehosit BhERE Raaurad dpickness,

QRSicAT cdHtRugs imiepf‘lhflﬁb Srdef 6S0REs e@inebuilthgpper tthe mandrel
ially strai ght section. I n ano t her

énaggrlse a substan
damihstoatedon BEURES 2% RBAF 2658t AHiCR iRk the power supply
FUrFﬁi: a.cltl' Egd?aa[&gaf‘egl”@ﬁaﬁﬁ et S‘Fé'laﬁﬁltsﬁ‘ﬁ 'r@Hw\/'ednfr%H? the bath
nment rst and second projecting parts
ebdRnFigeaswar ding 28 ithetrawe a fouyng Bnre£ry§tlnf acqdrdance with a
odi nent .t he at hrment el enen eac Id
Sh0R eebodaptapt i resda J s PR AL Rty agrachment
Aleeord EOatdthemdspeatPtibdges thenreofr ef erably, the open
section has a width of about 0.5 mm or about 0.6 mm
In one enbodi nent the open section conprises a
Wh%ﬂ%(ﬁ#%’clv’e %‘Htﬁ%‘ O%34-dN1asatd | 147 Wrkh@en removed,
I men e att ac ment el ement s’ éach conprise a
bratis Embbeirabhy by tshidp piegdhieaesistwiedgvindtheapooting. ssregn S.
t o about 0.6 mm Preferably, the bead has a wi dth of
about 0.5 mmor about 0.6 mm | n one enbodi nent the
beRd SO S&Fean hgl ipwheadygephratede frombothierenantie 115, and,
printing screen conprises flrst and second pairs of
OCQH@WG"HJ glepathenfe@efRIYSE: | n a further aspect the
present invention provides a nandrel for
el ectroform ng printing screens, the mandre
dtigpré 2Prifjustuatesrithediocption of she @tiarhenenteelgmant E ferrped at one

i, B BeBRedpr B RBResah PR e, BhtBer of @

hﬂodﬂgaglf&meto define a main body of the printing
screen, and at |east one pair of edge sections at

opposed edges of the deposition surface which include
Bﬂ?é‘se§0"‘ﬁi e frSERE UH e%fctl%f@hﬂﬂﬁ_:] de&ien®dn bycdoi@ance with a
osition surface onto whi netal 1s to be deposited
tseawaﬁlm'ebadtra@mm@‘ntheem@ﬁ?éﬁt @th printing screen;
and non-conductive el enments di sposed at the edge
sections such as to define an extent of the edge
SEed | @reb%trolfdjrrﬁlntgetsyfswmh@bnammt & hisathr entwhich contains an

L%\ég'i%k’ogg%ﬁwe@%ég%/%%% s fortngﬂg bgﬁﬁ fllsé(ég)g%? nﬂgthe bath
P&S tangoﬁthorWHféHrh BAhBAg&cPEeM B i8GoBRAEB rOfornfediSEn anode unit

printe and at | eastoné pair of attachment el enent s
azos)mdnsreas disposeadfin tthe hashr2 Goaych aadpairavideea source of ions of

a%@aﬁ%rtrﬁpé glﬁed'%n 3&8? ¢ égagangﬂgveﬁ"f QW ?H&hie{ﬁp 'rv\feiﬁgwn by electrically

| Eirerdcted tvithe mandhe whes 20i7bedd hie einulel wvit R0Mwayd afperable to
exanple only with reference tg th 0
d‘F'&V\ﬁ?n@% elpﬁtr%,cgﬁren;t, Hmogglim the Lé{s?‘rg Ié(gg c%upgn 205, with the
?%ﬁfé“ sﬁ{p’ Y & kRE Sblvel! KPP ORiM PO1 SYShgMcofhtted to the
ust

s a vertical sectional view (along section
I-I in Figure 1) through the electroform ng bath of
the el ectroform ng system of Figure 1;



Figure 3 illustrates a sectional view (along section
I1-11 in Figure 2) of the mandrel of the

wW@b@ensoior m ng system of Figure 1; Figure 4 PCT/GB2005/004016

illustrates a sectional view gl ong section II-11 in

Figure 2) of the mandrel of t el ectrof orm ng system

of Figure 1, where including a printing screen

¢h&6areT if@@ﬂ#@rﬁ@posﬁl@@%@ ?ly‘ bt tid paies sapply unit 211 being
sectronal view (along section II'-11 in Figure 2) of
tdoaneatat! & thd anbee enEcdQ@Df or ni ng system of Figure 1,

where the aperturedefining and boundi ng el enents are

renmoved fromthe deposition surface of the mandrel _
fod ew'ct‘r@lyftersmﬁmmn 206 is Iugplpallynainr@qmsaqlumrgu\ﬂéd@ contains a

i;:c!'l g)saﬁ:f of ﬁéecu onré? VQﬂ?\alﬂ(%QSIgﬁ?ch??erﬁhbqrﬂy rﬁddls%} Hd levellers

%hlEh%eud% forhnerd e tiet ecid0ésy obthepdépdditeg mcet&len
is renoved fromthe deposition surface of the mandrel;

Fi gure 7 illustrates an el ectroform ng systemin

rﬂ W,'lﬁll:.‘ 23y} 'qbﬁ]or?srg%og' FRHdref 2tiBeoRtESATER the printing
i nvent on igure 8 trates a vertical sectional
iceeerf 8 sy lsemnm:ed land a|sunp|®r“¢n’\@mn@ﬂb)ertaiﬁoughhlﬁrﬁmbod'ment
el ectrof orm t S
M GHPROFTINg; g% cb* P'I?IP% rthg éﬁg rﬁw%n(af&] Q.g;F aal) B%th g203 and

s a sectional view (a
ssehvidRg layr él\éctr{talFlclhﬁ@cti?dn pieremdéthedge section of the
mandrel “of the electroformng systemof Figure 7;

Figure 10 illustrates a sectional view (al ong secti on

Vﬂ'y 'rﬂarg %l”f%@coﬂiprf%% Qfmtaﬁﬁrélt biate edge wiReR iina1sdes first and

e man the ctrof orm ng system of_ Figure 7,
Fiagone dppoditalgidicacted flapl mejor swriecesi22i, R3n whgig ene major

e%tgg@qeo{ié,lﬂsnt " %qu%rgpﬂ%r 156%%‘8%?&]&90\‘;\,,3 Jfﬁen{@%?fjfse beBbsitdtf to form

i HeUstifah§ScheceS] homall bei dvctibledrig mend HetaiMhereinbaiow.
Fi gure 11? of one of the corner sections of the
mandrel of the electroformng systemof Figure 7;

ar%lflﬁﬁ %?nlﬁddlh‘é;ﬂ%a?r%s n@arﬁﬁ%‘ '[5?@@ Mioe o frigrized §ef¢ét1 pietal plate

ure e sections of th

one o

mahibheinatideshdirst etfoortor ﬁuhgta@y@ﬂmt@alghtgemg@ $ect'0ns 227a-d,
ncl udin n

fWEﬁ.‘ ﬁng % aa(gfé o'ﬁé%@e?gﬁéﬁﬁ@ll %%gnateffoc%éj@tﬂéﬁ dWHhB e edges

ebﬁétrfleaﬂ@Eﬂahhﬁraeomn iFecglme rhdre lappsterdt lrereinbelow, the lateral

e e (o seell o) MR QAN St comer
el &G1drf £5 53 0w A ¥t @Rrekt FeshEEivé ondiesftheneddids@@ions 227a-d.

printing screen I n accordance with a first enbodi nent

of the present invention el ectroformed thereon; Figure

18k t t ddi ﬁfé%t each of the
o5ro 3 pEERIR B FREPEET2 BhaCES i MiShig

f thSinesiaxd hesota Oishapedpsextiont whivhelnds arwigiie ve of about 0.6 mm

I d f b

st tebth & SEBFSRER S ke sLEQ B B gl R Bcienty
Sﬁﬁéél Q{ll 'tNe'a\éddgltEUQM@ﬁaISﬁo %rrﬁ%t@dﬁﬁeﬁ@@lerﬁén@f Ea In another
mandr el as one nodification of the el ectroforn ng

s pettedimlenkigaeheol7 therichanaels7228 | qauld diave a wisth e about 0.5
view (alo \V/ I

ot (hoRfa SHEPRAT L Ugor ) cQamyat 295 s such tha
madhichi éapositingfa piatiet ecteat mm@asya;tmnkrwssmfgab@uwo 25 mm,

ALOCEL RIS CUET N

Oﬂ'?e TRehhécatineadel akheillebecddsefibeti lhgn'ﬁ)yﬁtdima(bfherembelow In
Figure 7; Figure 19 illustrates a sectional view

(al ong section VI-VI in Figure 11) of one of the
corner sections of the mandrel of the one nodification
of the electroformng systemof Figure 7; Figure 20
illustrates a sectional view (along section V-V in
Figure 8) of one of the edge sections of the mandrel
of the one rmdlfl cat| on of the eI ectroform ng system

o p—



el ectrof ornmed thereon; Figure 21 illustrates a

sectional view (along section VI-VI in Figure 11) of
wo@p®eni3oshe corner sections of the nandrel of PEEGBR®S/004016

nodi fication of the electroformng systemof Figure 7,

where including a printing screen in accordance with a

second enbodi nent of the present invention

edtfhef rPhesdmskitBenarite ddibsithd Zhinnled Spridtie$ safeens, particularly
attachnment element fornmed at one edge of the printin

S Shicknest 66 eBRHE 8.0 T BC SELRATINERbSITMENE loere fermed as
P e » | i r asen i i
e e P 4R E ey s P SRR s ¥ yodiment
aheedtaromedd 22Beave( altonto see mandreVplatei 21 %i yipieally) byimachining
one rﬁ%ﬁe zeft i.on of a mandrel as another nodification

o SHRETERLEIS P Sr ni ng system of Figure 7; Figure 24
illustrates a sectional view (along section V-V in
I e 18 Bues” RomerBeact Al a6 hon-condive aperture-
?Jﬂﬁﬁﬁﬁ@férémems vt Rkpetedioguite depbsigishesi#bace 221 which shield
ilTustrates a plan view (region A in Figure 8)

] of .one

ofegions @ flee deResideR irfa¢he 2hdeRlio IFhiEReMstARs not to be

[ fhcati e rnm bJ :
RSB, Oy ShebegBhRFHE Y EhRGcpUALP 8 FeotianTies o be
MorMledi in Rihgupeintihy stremme Sof int ltbisc ermzodigweti pristiog apertures
t he ndrel, of the other dificatiaon of the.
eﬁ*@%{@amlm ﬁgp§f§§qrb gfprﬁ;c’wr@e gurp“agp é)ez[$rlnted.
illustrates a sectional view (along section V-V in
Figure 8) of one of the edge sections_of the man

dre
oRefieriinat RaFtiGHaNY i £t FIGHre 3heand ed¥r dh6r rwwgdr_&;s#%% further
(o) f I | i | ] i
oGP 858 s iy RGeS Ag P el S eRE SR wihich cach
i shieldt izorregiactt ofoftbe meespesveondgei geetéora227a-gstauasids of the

a_sectional. vi (al.on t la M L0, Ei o) ;
e T R S R
me@d theahéen2p8 sthehel e chotlonn@25estieaxpdseldi gurrecdive metal
where including a printing screen in accordance with a

t @¢RPienbodi nent of the present invention

el ectrof ormed thereon; Figure 29 illustrates an

attachnment el ement forned at one edge of the printi ng

sRefegringn pacidorladyic &0 wrighresne32 hand dfdbddienenendrel t &5 further
present i nventj o re N r i -d. in thi
R e T e e
asmbloahenf @f rmgaiky shape,i whiohc conlaeateths tistal eedood respective

nbodi t of th [ tign; Fi 3 . .
P of sneshanpel Fed Rt b ey ¢4 oy dBdpisggmbociment
V#He‘ VoindreIEir@its 238h-d reWHbdske ¢ ei6é depositiongsurdde 221. As
of the electroformng system of Figure 30; Flﬁure 32

i willbe ichesegibad pn anoke defairheyeBPelPWntig gomereigmenty,ads>a-d act
0 raer [ t ngls & 2 oF i ond
efoebFeS/oef%grerPr‘l%n@%grg?tb ggwsbof% Ei ﬁgaﬁ?qga S%M%IIZT%JSF Feéhg]ss extending bey

i tHaudistait @sdsaofiat claraiely 8% gtdherafd gesedtimms\A37a-4i | |

in Figure 32) of one of the edge sections of the

mandrel of the electroform ng system of Figure 30;

Firgar ghattrel | 288 r flresera @egiriseala \i@wcoaboctly e eatrfame-covering
I X-1 X in Figure 32) of one of the corner section

of
{ RleTRAdP4T Vo1iCh 1761 fe 80P StBPIRIOL SUTTaR? P oFaR ae gyter edges
Fi | i ' a id of metal
PTG, Trandrek e s 7" E MRS tgsReanaet,
t ttereandrel of the el ectroform ng system of Figure 30,
where including a printing screen in accordance with a
fourth enbodi mrent of the present invention
el ectrof ornmed thereon; Figure 36 illustrates a
sectional view (along section I X-1X in Figure 32) of



one of the corner sections of the mandrel of the
el ectrof ormi ng system of Figure 30, where including a

wW@eioaHioge screen in accordance with a fourth eP@DGBA®RN04016

of the present invention electpofornmed thereon; and
Figure 37 illustrates an attachnment el enent forned at
one edge of the printing screen in accordance with the
fourth enbodi nent of the present invention where

| ocat,ed in _a,representative frape nmenber o untin
¢ RE e aypBarien Y AbpitGee SRRl SaneRty 3T id e comer
Syrraehisn2458Q dad dermethofrddists tareimtinsliodget eliménte 243a-d and
present invention. The el ectroform ng é%sten1conprises

atharHriass GAYRING FIEMISS 4h ATEcPrJee RvlamesRangst coating,
a RO AF §lof| Hkﬁj@g? which is disposed in the bath 103

and onto Ich a’printing screen Sis to be

el ectrof orned, an anode unit 109 which is disposed in

I

wWhilerhehts 2b@atd dispobyd @imespéctild omed bé thamdredr seitions 229a-d,

107 .and the anode unit 109 and operable to. drive a .
e et B pROVEe 3 Masarts o GreRE Mot coSiiining & Haggo-mask in
Wigaltdrifgngaabberusefidining eldieR@\241 Sertive thithe khhnnels 228
bei ng connected to the mandrel unit 107 and the

p@i fievedaesections dda-gondn thigppMmpogiment thepeafagence elements
c c t h i ~hO I .

S et eo Rty TR Whichoee BREn€U e} ranbihdyctive annular
c @eraents, dede Fooheddfsal epoXy résin ndispbsed ilman annular channel cut
deposi ted, co n kckel , and | evell ers which

pHﬁU% ?@P%E%ﬁ?P%¥ZE “the hardness of the deposited

metal . The mandrel unit 107 conprises a mandrel 115

onto which the_printing screen S,is to . . .
o1t Poeds matk 285 BB eaRees PIAt 354, mthis embodiment of

erhedidrmBt redt QFtéh%%eb% thEOfmahdRAOL I NGVHiB® is formed of the
mandrel 115 in the bath 103 and provi ding an )
elreetdl itealpe dsmestterdors the msinting, sgegnah, and a supporting member

[ can td 7 . an

AL HORR SR IRISR  betpd e Bpbai e anode ple
s fdoint thegbaiin®@3 ahti7providingwandelectricab conngatiaetharewith.

flat nmetal mandrel plate 119 which includes first and

second oppositely-directed flat, major surfaces 121,

12[5%a\{dﬁéfeere§d‘l\?hmmj_ Ed)meimrtf‘\_eaiepb%itidnssgfdwggjlt d')fbthhe mandrel plate
surface opto ch net s deposited to formt )

et prg WBe arHesplaie 21 pre,o/Spgsed b APAORSHoPSIlls gRiation at a
heﬁr%ﬂ@@hﬂ%d's@a&ﬂgﬁ' enbodi nent the mandrel plate 119
conprises a substantially rectangular netal plate

whi ch includes first t o fourth substantially

sty ai er cLj A ' t .
O ePELHT T DURA G A 2t B8 actlpia 18 B Tah elecric
caruregrit theepegitthecelentelydé doheticrd @6 5skeettvwesnms tHe Taahdrel unit 207

n this enbodi nent e .edge and,corner _sections 127a-
1A I BRote T 287 S EunBht ERLAS mEEat ol Yo' Idtate from the
Redriddd platd 25t Ut kpbsedbafaes & aiedmdhdrepsht®R19, at which
the edge sections 127a-d conprises a first, incline

d
supfResed syifages c Eatsisy foe exeassLifedipas Vf ahe qe@aﬁmnwyface 221
fr to ; bt :
S L e e e SRR 227 R B oA Foris deposit s
s eihenchetaly beildgwg fipchel@@ntihg cshreext 8 s tiie aontiheed deposition on
e of tBeli clig g surface 131 in a direction
sub$t A0 §?ﬁ§a$% i hdicular t o the deposition surface
121, a third, return surface 135 which extends
inwardly fromthe | ower end of the outer surface 133
in a direction substantially parallel to the
deposition surface 121, and a fourth, recessed surface
137 which extends fromthe inner end of the return
surface 135t o the other major surface 125 in a
direction substantially perpendicular to the

o o " o A ~NA o - o



The mandrel 115 further conprises a plurality of

non- conducti ve aperturedefining elenments 141, in this
weroedszoent fornmed of resist, disposed on the PCT/GB2005/004016

deposition surface 121 which skield regions of the

deposition surface 121 onto which netal is not to be

deposited, with these elenents 141 corresponding to

the apertures to be forned in the printing screen S,

t hi s _enmhodi nent nt.i.n u . [ ;
Fhis aracSt 18 PR B CRRTE RE eLigRogt OHA i Sa Fhickness,

Rehiehr ddistiatds the pﬁh}z’nQOSdFegurﬁe,shas aménlbulht e on the mandrel
mandrel 115 further conpri ses rst

date 3duas Wiistiedeine €S 1 Pn acthY"i,“Crh point the power
eﬂ{b%%%@ 21 Prideed-2étuaesd ahd el ﬁﬁn@l@élhuﬁ’lhlzﬂﬂrélhaved from the

and recessed surfaces 135, 137 of a respective
dmthoﬂOBhethdlgeS S5cengn3b6 lliustrate PeRNNHRE RETERR 1S HRAccordance
out e rf 1 t e ns
1% &Q- é&ﬁ edgﬁggdﬁéénggﬁng{al S%ﬂg|¥ﬁ%ﬁgfgrrFﬂBCh includes
pattativkat BlenhentBi Bat éise tdspautiveXdgdsethesenft el 115
further conprises non-conductive corner elenents
145a d, in this enbodinment forned of resist, which

ajﬁa'r@.llﬁé @eﬁrﬂﬁeeérbm/@ltgnmpfartdwheomnesea:ems 245a-d are
129a such that deposit is received only on th

sUnsst apmavedy it thisglemiadimess by osEiPPIG- e F'i@?'éF'r i¢gying the
pﬁ%kﬁglsﬂééﬁ £O Figures 10 and 12, the mandrel 115

furthe conprrses a non- conductlve surface-covering

elenent 147, in this enbodi ment forned of resist,

i ST Lo SO BB BArcRU R, AR5 RIndrBe pace 219, and,

ofoliRiiay ddwiiegnis rdatierfor ngeparticularly to F| gure 9,
the mandrel unit 107 further conprises a
non- conductive surface-covering elenment 149, in this

eERRAL BNl usBarEBItiad IdRTionl of thY sftasitnehtl@ldrent E formed at one
i nter connecting menber 118, such as t o revgpt t he

depgei of gheopripdingl SENeeNeSn in TheleRRBRRNTGHYE Tgge member of a
node plate 151, in this enbodi nent of

tﬁg?s néfﬂgc(gngular shape as the mandrel 115, which

is formed of the netal to be deposited as the printing

scre S rt|
o ML e RRAA BT BRE Bt o nt s e cescrivec
plidties %fe?ﬁélgit meballiarheﬂaﬁt’% aaddcap'r Dei mgdg-" neg:l‘l élrelrealtw iditfferent ways
connection therewth. ed. e iment the
dé’ﬁﬂ%qltti SiEpatiAG dsoh £het st er&fe ghe) 'We&?é? 178 z&’ﬁg”ed by the
% %ﬂaéso%ﬁ{se 151 are disposed in opposed, parallel
tion at a predeterm ned spacing. | n operation,
the power supply unit 111 is actuated to drive an
el ectric current through the electrolyte solution 105
bet ween the mandrel unit 107 and the anode unit 109.
This current causes netal ions to mgrate fromthe
anode plate 151 to the exposed surfaces of the mandre
plate 119, at whi chexposed surfaces, that is, the
exposed regions of the deposition surface 121 and the
exposed inclined and outer surfaces 131, 133 of the
edge sections 127a-d, the netal ions deposit as the
metal, building up the printing screen S by conti nued
deposition on the nmandrel plate 119. This process is
allowed to continue until a deposit of the required
t hi ckness, which constitutes the printing screen S,
has been built up on the mandrel 115, as illustrated
in Figures 13 and 14, at which point the power supply
unit 111 is de-actuated and the mandrel unit 107
renoved fromthe bath 103. Figures 13 and 14
illustrate a printing screen S in accordance with a
first enbodi ment of the present invention, which
i ncludes attachnment elenents E at the respective edges
thereof The non- conductlve elenents 141 143a d,

A AP~ R ar— A AN - _.J__. .



Figure 15 illustrates the |ocation of the attachnent
el emrent E forned at one edge of the printing screen S

WO p0oa/ 04y esent ati ve frame nenber of a nounti NBCT/GBAM®S5/004016
Figures 16 to 21 illustrate fpggnentary views of a
mandrel unit 107 as one nodification of the
first-described enbodi nent. The mandrel unit 107 of
dLAIMSbodi ment is very simlar to that of the
above-described first enbodiment, and differs only in
the configuration of the edge and corner sections
h27a- ¢ FR&adiel offot hel@ansfoeming atpeinti® bcreenkj s the  mandrel
enbodi ment each of the edge sections 127a-d conpri ses
a firSOMPJiEiBE: surface 153 which extends fromthe

respegf h‘\é‘?tcﬁ‘*@gﬁla% o'h?& w9 Fhdtap Sty baerpbdited o Form a printing
direction substantially perpendicular thereto, a

secondicreen utie snpndish PIaE 6ledingxe em@in daResttion gHEface onto
rear war r C&F th ti

153, ‘g'cﬁ rEﬂﬁ%r‘]d'tslﬁltr%eIégss gggg(rjt?cgc&eé@%g alﬁtyofd gfdg e printing
from tshfeeemmet least ohetmaar rétedge sectiense ataa:nasetdhedges of the

LN I, SRl B G B B8R fces whic

be desgeh@doith ofitd I&es aidfinedr By rthel main tdepositier sarnfdce onto
return surfaces 153, 155 renmin agﬁsed to receive

met al \WBjsbsmetak issif beriERasitedd NS AtAFhmRRLr glegnents of the
ext endjp Ntark] &BAES dechbné her kegédthie0cBRsers of the
pri ntlﬂﬁg s@éeen Ian this enbodcl rrgnt thegﬁ(?rst to
fourthdemsmonaucﬁalcee edge el enents 143a-d each shield

the recessed su f
e SRR e RS 8 AR ERIMURSDIER B0 dsposed o
surf acgse kdde wimﬁ duvh esige defutd anseXiznn-of tdél)ﬁpedgej sections;

t o receive netal deposit. | n this enbodi nent the
non- coRBdcti ve corner el ements 145a-d each shield a

respechhNE P cale tdiementd)eds &6ﬂ’ter0délénﬂe?ﬁ§ dhidlake disposed at
that deposit is received onI subst ant I&%#H%/ ¢
strai gHe eagerSectippRSULD P8- ) Sh'eﬁ' i SAMBRIFE deffie pRextent o
r et ]E” PH’?éJ hAGR %éﬁ‘ronaélﬂfé@& tecathenchpBshs.el ement s

e prlntl g screen have a | ateral projection
p in a plane parallel to the deposition surface 121 of

ou eI atively small

gt ent Q'B]e Tﬁ@d@tog gﬁq%ibﬁ‘géw?q’o%{mbhg 4% he rearward
t aper @bnt&shdgiiven ekimémtse disposednah ttes mdie deposition surface
attachnment elenents E of, the printing,.screen S the .
resi | i afdeh shisldiregiang; qfe '%‘ 61%”? ﬁlngg't'l‘?f‘l A& Sopregponding to
al | ows pﬁ'i?ﬁln%"é@éﬂtﬂ‘&ss@)h@@Wh&H fhdigl iseiaseask Hepositd
mandrel 115. n operation, the power supply unit 111
IS actuated to drive an electric current through the
electr ! R b r

2t ta n il P B 4B 22 it Tich Bge depodiion surface
t 0 N ghiatladés ansunﬁmeasmnt@rpwmcm astends latesalby peletiye to the main
surfacgie of ..t he ndreI plate 119, at which exposed
sur f ac&EPOSIHAN s atehe exposed regions of the
deposi tion surface 121 and the outer and return

surfaces 153, 155 of the edge secﬁql ons_127 %i ds laterall
t Henet dihg BrRNdIehet Flaims3 « Wherglp #he Sdh'ﬁ“&u%?gc iop @xfends laterally
Printing Sereen éa?i}?ec%‘tﬂhﬁu?é’s&%@@é' bHga &N thBemain deposition
mandr el pI ate 1{ his process is allowed to continue

until asuttgmes iwhict prdmedeemn depbsitior khasLutwardl-projecting part.
constitutes the printing screen S, has been built up

on the mandrel 115, as illustrated in Figures 20 and

21, at which point the power supply unit 111 is

de-actuated and the mandrel unit 107 renoved fromthe

bath 103. Figures 20 and 21 illustrate a printing

screen S in accordance with a second enbodi nent of the
present invention, which includes attachnent el enents

E at the respective edges thereof. The non-conductive
eIenents 141 143a d 145a-d 147 are then reaned |n
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mounting frame. Figures 23 to 28 illustrate

fragnmentary views of a mandrel unit 107 as anot her
worp@sOimad i on of the first-described enbodi meneCT/GB2005/004016

mandrel unit 107 of this enbodiygent is very simlar to

that of the above-described first enbodi nent, and

differs only in the configuration of the edge and

cdi.ner Bermandrel 37 aladim 120medeinf tHehsumaselsettish akeends laterally

119. I n thiP enpgdin&nt each of the egge sections -

127a- d 'BYRpIVs EEaEIVEi £Qt theh oBePegtiYa cedd® 30t HBre Meain deposition

ar cuat esuFhaRe wiibh eho@ykEe | i -

fromthe respectivg edge 5?8?ﬁggﬁgggéffﬁgﬂwgﬁ?pﬁ@gﬂ%gTu;pan.

and returns inwardly and rearwardly to a | ocation

Saced mn.and [ . .

et o el of R0 RE e s P S5 rbllins inwardly

second,? fliscanceedtabouic@. 51BN whi ch ext ends inwardly and

rearwardly fromthe rear, distal end of the hook

surface 163, and a third, recessed surface 167 which

ext.endsTHe onartidvel igfneny esfdciafmt h® tonel i weeresyrthacsuile section

to the other ngjor surfaﬁe 125 in a direction

subst ar?Pin%t‘Prl'iﬁﬁp%nsHEﬁ@i”E@l wstiaighthee@ddfesi ti on surface

121. As will be described in nore detail hereinbel ow,

maj or regions of the hook surfaces 163 remai n exposed

t & r ecdinge mandrel dépasy tof eleBust3 Mg Hp wherein the surface section

i nwar dl_ydi e - attachnent el enments E of

t he fofﬁggﬁﬁ%%ﬁﬁ?HBR§§F§§§H§S-| n this enbodi nent the

first to fourth non-conductive edge el enents 143a-d

each sgjeld a regign of the distal end of the hook )

sdr f acd "Eeanfye Iﬁ’g ?'?%qunéa”‘a%@ r@cB8s JBREr&iN} ftheesurface section

165, 1 [ i i ons

27 e R P B RA SR aces 163

of the edge sections 127a-d exposed to receive netal

deposi I t hj [ t non- conducti ve, corner

RSreni Do TRIRECoE FRE ITE 2 VEuBRl; R Rhod et surface

co:r ner irscélﬁdiémlﬁigstlaﬁd_-gl?closmUCbuntfbeéh mgcﬁé,t wheréieCeie/ €lst surface

only on the substantia strai ght edge sections )

1275- dSeHHI0N ¢ RGNS HAALA Ne ShERRSSRR Pegiafiver tq hthe main

hook sdehas&iednlEdfaddGridhtite (a@oAk ! &FPARN seEliGTRILSNFs Iaterally

of the printing screen S, have a lateral projection p

in a pr@ﬁQVSépghEéﬂaUbd¢nﬂﬁmmypégﬁbten surface 121 of

about 0.5 mm As a consequence of the relatively snal

extent of the lateral projection p and the rearward
ahdl. i naednandrsited @ainendi avharkirt biee Beotns gufface sk68on extends

and th t attachnent el enents of the printing )
scr eenr%?rqqﬁ/e Q%Nalrﬁq&néggt'éfﬁbépt tF?nf?%%ﬁCt'Mf’—‘ edge of the main
printi 6§p§§fi@ﬁns@f@ééﬁ%idbﬁ%r@(ﬁ‘d@s' i 86p6&HoR 6P aR€ outwardly-
rel eased fromthe mandrel 115. |In operation, the power

suppl yPiRIretina pafs actuated to drive an electric

current through the electrolyte solution 105 between

the mandrel unit 107 and the anode unit 109. This

cl2r enTheanaedratetfalairmond, wheralrgtiad eetsradrstiFfac@redgon extends

pl at e %@1 ﬁo t.he q@goseg¢surface of the mandrel plate .
119, aPt!lYn BYREI¥d TElFMECdS, thRatresREC e @G50s@fd the main
regi ongepdsitibs SEHsd ! Mﬁﬂcrﬁ%ﬁo@%sl%ﬁ‘r@ecﬁcﬁﬁ:icﬁ?(ﬂﬁ‘s%q inwardly-
regions of the hook surface 163 of the edge sections

127ad, Prajectirg 8Pt.ons deposit as the netal, building

up the printing screen S by continued deposition on

the mandrel plate 119. This process is allowed t o

continue until a deposit of the required thickness,

whi ch constitutes the printing screen S, has been

built up on the mandrel 115, as illustrated in Figures

27 and 28, at which point the power supply unit 111 is
de-actuated and the mandrel unit 107 renoved fromthe

bath 103. Figures 27 and 28 illustrate a printing

screen S in accordance with a third enbodi ment of the

present invention, which includes attachment el enents

o, . o " Y



Figure 29 illustrates the |ocation of the attachnent
el emrent E forned at one edge of the printing screen S
WO p0oa/ 04y esent ati ve frame nenber of a nounti NBCT/GBAM®S5/004016

Figures 30 to 36 illustrate a%ﬁl ectrof orm ng system

in accordance with a second e di ment of the present

i nventi on. The el ectrof ormi ng system conprises a bath
V"hT l@l boid @Qn?'l@‘:tvm&r)éfrﬁtﬁéﬂsé&b@@ sePfacedsection returns

mand unit 207 which is disposed in the bath 203 and

ont o vinwedly prdistenag o @beeh0S MMt o be el ect r of or ned,

an anode unit 209 which is disposed in the bath 203

such as to provide a source of ions of the netal to be

deposi Tieel,mandral gfoaey ofupainys 06i to 2B1 whenshn jtbe second surface

electric connected to,t 07 and the
anode %ﬁﬁ%{o BYTRHGE %Eesr%F%nt}iae%rﬁgé@hg%gé{'%%t ric
current through the electrolyte solution 205, with the
negati ve supply of_ the power sypp nit 211
gﬂecT@% mé”tjfﬂn%fna?\élo‘cuﬂ?‘lm%g% %c}%t' HENBELT &E@ gsecond surface
suppl y tdctidhl being connected t
o the %é;%é%mg%@?w%%%%wgmgﬁctcr ol yte solution 205 is
typlcally an aqueous sol ution which contains a
sol | t, of pogi t n
¥ﬁgn %ngvgl Pet’éﬁ'\yﬁ%tf laings P& 46P95I vﬁﬁjeregf’r’fﬂ? tht surface

kel r's 'whi ch provide for' contr
har dnesésctidn tdeedéposotredhaetespectihe edmlr@i thei mamweposmon

conprises a mandrel 215 ont mhlc t
S is t3BRCE Ghene SFRPNY SYUbpeT PN d“sﬁ?% i¢ St surface
this egbagiqrent a supportl ng bar for supportl ng the
mandrel 215 in the bath 203 and providing an
el ectrical connection therewith. The mandrel 215
c ri : fiheS
Z ThHa r%alﬁgpg Iaﬁgar%fe%,gﬂ'ﬁ "ft@ & 191ClHERSN ﬂh@ §eé{‘>‘h‘él surface

ond oppos maj orf surfaces 1,
225, V\bed:tmromtﬁapsrfrsmftheer@szﬂactlseaed@@o@f tth@nmam deposition

surf ace 9nL0 A 6h LAl 13 SERGRL! SR AL Hiesecond surace

her ei nhetigyn. | n this enbodi nent the mandrel plate 219
conprises a flat nmetal plate which includes first t o

fourth substantially strai ght edge sections 227a-d,

wWhkCh ‘?ﬂ‘egﬁ'n %Léﬂd Qﬁ‘y %f@&ﬁ%selé%n[‘ﬂ wheBeidNEhe first and second
t oget her falne edges of a rectangle, and, as wll
becorresm'flaee asapaoesnext&ncerawmaod\lry afttbel mpk depesitiepsurface.

of the printing screen S to be el ectroforned, and

first to fourth comer sections 229a-d whi ch connect

r ggpecrheentneseobf idwmedger Yeovhemsn 22ich- ddg&efepositing surface
particularly to Fi %gres 32 an

enb.odj
each ofndludés figphé %@%’"ﬁa?%‘a‘fﬁ &?ﬁﬁ@ﬂs'sev&qrg'ﬁ \Wﬁ %St surface
has a wegliéhn %@én@@%&r@l;@rﬂ'ﬁhé%n@ed@lﬁth/edt@fth@bﬁalh deposition

0.5 mMm such at the channels 228 are sufficient

fi 11 edshyfacheantt oe isesandrsuaiace LM @ftteaé'ﬁdﬁ\‘rﬁra”y in the other
el enent.s ther f the
channeIs§n§§§e|@gw?&8h€g@em§”€m8%¢ﬁ o%ag%ggt 0.5 mM | n

this embodi nent the width w of the channels 228 is

such that ositin rintin cr.e L G

a 20ni c@ﬁ‘@s@%’fd}ﬁﬁé’gtc 5&111‘{“%#&!” rﬁ%nﬁé?t Sliri%@arée%c{lelsf extends
subst anéﬂe"f‘él'ly)/ Buﬂvl/aﬁ‘éllyl 0ré‘la§’cﬁ?€ alot apeneaspedtprerddyeE éfnthe main
t he manner of beads, as will be described in no

detai | depositisnelseuiace, mehiFerPraVASH fehtiepositighe of an outwardly-
deposi v PLLAL n t | & laterall
thi cknesstianaare0ohE Y SRERETBuRES peY Al Kedhe Y
are forned as open sections havi ng a substantially

U shaped section. | n this enbodi nent the channels 228

are cut into the mandrel plate 219, typically by

machi ni ng or chem cal etching. The mandrel 215 further
conprises a plurality of non-conductive

aperturedefining elenents 241 di sposed on the

deposition surface 221 which shield regions of the

dep03|t|on surface 221 onto whi ch netal is not to be

D Y 1 ' o . "~ A A



shield a region of the respective edge section 227a-d

out side of the rectangle defined by the channels 228
W@eoobleoerige sections 227a-d, |eaving the chanPel/6€B2®8/004016

at the edge sections 227a-d exppsed to receive netal

deposit. Referring particularly to Figures 32 and 34,

the mandrel 215 further conprises first to fourth

non-com’d\lﬁrdlwe‘ed:ahi\martoelteeemesp@#iS!a édgenof htlee main deposition

enbodi nent of uat e e, nect th
ends. o fib PR RR At aal 8 Dol trdidteing part.
edge sections 227a-d. | n this enbodi nent the corner

el enents 245a-d are di sposed on_the deposition surface
221, Ashqimendeel Rfselrimedd i Whensia AR SECPNH esTafisesestion returns

the co SQﬁ&%ﬁ HhARAY. 5tRPr event the nmain
body o eﬁéorne ﬁﬁ??ng screen S extendi ng beyond
t he dlstal ends of the channel s 228 at the edge

seggtio ¢ r

o condaanPoare Jt Sl CHEmE 2 e At VoS B Brboth of the
shi el dirdgthandt serormhjsuirfazer $eatipnd2bompaisehe substantially straight
edges of .the mandrel plate 219, such as t o prevent

the depo®@-on of metal thereon.l n this enbodi ment

the aperture-defining elenments 241 and the corner

el ements 245a-d are forned of resist, and the edge

eRénentrbe 203adielapl anMeofsta'ﬁfraéel%@Q/&Z,nghereﬁeme og7both of the
are pr r

(RN D B S e P AR Tepria S e epf §ton.

fourth non-conductive reference el enments 250a-d

233 a1 gAnehERion ot SR thaf &5 PPl Boi g secone

posi t i enifage aephioh® eresid raarpatdlgrofithe rmbim deposition surface.
aperture-defining elenents 241 relative t o the

channel s 228 at the edge sections 227a-d. | n this

enigodi FRRtmARErdI I SRE &4 E”ﬁﬁbﬁelﬁﬁﬂé -CHR SecdivMal @ich comprise
fiducials which are defined by non-conductive annul ar

el enenBs¢chaiuied abthedespedivepdgs ofethe Mmainsgepesitipn surface in
an ann At The

anode 5L gggggg%%ggéﬁgﬂgﬁ)gﬁﬁhgﬁgﬁ%?tnﬁgﬁfafn ttis

enbodi nent of the sane rectangul ar shape as the

drel. 215, Cchei d.,of th
defos: TBE Tenprel B R gSe v Bir et thantlhgS A wigkn of about
menber 0253ami to abost @/dadhnent a supporting bar, for
supporting the anode plate 251 in the bath 203 and
providing an electrical connection therewith. | n a
Prgf, er "r@n‘é %ﬁa@%msmdélnﬁzéemrynoaqé ¢hbAREl Bad aofmaﬂheof about
mandr el g ate 219 and the anode plate 251 are di sposed
i n opp&sedmper abeel Oremiani on at a predet er m ned
spacing. | n operation, the power supply unit 211 is
actuated to drive an electric current through the
el28ct r dhet maswlrat pbrar06f lotimseS tthe2 iamdrezkirubiné ch@nnel has a
and the Bng%&.ﬂgui %09 Thi E current causes netal ions
to m gPHPEEEEYYYieaREaSes A e 251 to the exposed
surfaces of the mandrel plate 219, at which exposed
surfaces, that is, the exposed reglons of the

de&fesi tihenmandrat f 22ny dclaies chafnehs Wsseky thpemandrel plate
edge s 7 S
retal ?@ﬂ??%glg&uﬁnghseéégﬁpﬁ ﬁégoi;gp edspegﬁﬁhts aﬁ opf¥sed edges of
cont|nmbdrdmpo@eposmmnmsuﬂheenandreI pl ate 219 This
process is allowed t o continue until a deposit of the
requi red thickness, which constitutes the printing
screen S, has been built up on the mandrel plate 219,
as illustrated in Figures 35 and 36, at which point
the power supply unit 211 is de-actuated and the
mandrel unit 207 renoved fromthe bath 203. Figures 35
and 36 illustrate a printing screen S in accordance
with a fourth enbodi mrent of the present invention,
mhlch |ncludes attachnent elenents E at the respectlve

o " Y o . "~ A A



The printing screen Sis then separated fromthe
mandrel plate 219, and, follow ng cleaning, is ready
WO 2006083949 Fi gure 37 illustrates the | ocation oPCT/682005/004016
attachment el enment E forned at 3gne edge of the
printing screen Sin a representative franme nenber of
a nounting frane. Finally, it wll be understood that
t I30. pr @benmandveinof alaim@ S edrereds th¢ melge sections and the corner
preferred.enbad'.nents nd can be m)di'r%icr?g i N many
di f f er SAEUARS SCUNE FoCh YRS PAPIT 8T s cope of the
i nvention as defined by the appended cl ai ns. CLAI M5 1.
A mandrel for el ectroformng pri_ntiﬂ scra%]s, t he )
medddr eArc BIRSFIOSPHEINdaS YRiRET BICTyfling & &HPBNAFRI i #RY &F claims 1 to
is to bg deposited to forma printing screen, the
mandrel plate including a main deposition surface onto
which netal is to be deposited to define a nain body
of,+ he printi : i ' f :
oo S SHEAEocBind BARYrAIESa, QiR the seps o
sur f aceprohididy ithel mdedesigef depari dlaioms dutd BOein ahi ellectroforming
ext end ouﬁ_of a pl ane defined by the main deposition
surf ac@®Ri 8"Ghi ch netal is to be deposited t o define
at t achnBaétr&d&IBAM$g Ometdle off ithé | RindeéleplateaBUcROaSEto form a
sections at respective corners of the deposition
sur f acRrinitg edggiect i ve el enents, as edge el ements,
whi ch are di sposed at the edge sections such as to
define an extent of the edge sections; and
na3B.c onttu etactrofetrard printirg screene cogipFiséing , Miin dedyriaciuding a

di sposed ,at_thge corner [ -1,o_shi.el.d t . L
e aritiiry AE PR aREthFEY Ratih Rhigib e PliBkAe Médium s in
sur f aceyqd ptifted; Girte at $exsti onespail .of Bteaohmneieeledhients at opposed
claim1l1, further corrg{mie i ng: .@En-con uctive el enents

tl

di sposeRfiass Chethfai™m eiPf PHRLUNERE dlgments each
regi onse,@bnl kRt & pAEROGEAMENDY HhE 3R&in S6HY BREANEGAGSnly part of
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extends laterally relative to the main deposition

surface. 11. The nmandrel of claim10, wherein the
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laterally outwardly relative to the respective edge of
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surface sections conprise an arcuate section. 24. The
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at the respective edge of the main deposition surface
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edges of



the main deposition surface.30. The mandrel of claim
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of any © AMins 42 to 45, wherein the second

projecting part conprises an arcuate section. 48. The
printing screen of any of clains 42 to 47, wherein the

first projecting part extends fromthe respective edge

of the main body and the second projecting part

extends fromthe first projecting part. 49. The

printing screen of any of clains 42 to 48, wherein the

second



projecting part extends fromthe respective edge of
the main body and the first projecting part extends
w0 ca@aiogdoad second projecting part. 50. The pri neCTIGB2005/004016
screen of any of clains 42 to#9, wherein the first
and second projecting parts extend rearwardly of the
mai n body. 51. The printing screen of claim33 or 34,
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54, whdraiautdhé mm boehout Otthemirst and second
projecting parts conprise an arcuate section. 56. The
printing screen of any of clains 51 to 55, wherein the
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el emengleneanb eaehonserise hemad. 62. The printing screen
of claim®6l, wherein the bead has a width of about 0.5
mmt o about 0.6 mm 63. The printing screen of claim

6d32. Wﬁ@i&ing hepserhay dalth b1, WherBRULhO. 5edBNHAE a width of
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65. The printing screen of any of clains 33 to 64,
conprising first and second pairs of opposed

a63 achiheat prihtmgracseen of claim 61, wherein the bead has a width of

about 0.5 mm or about 0.6 mm.

64. The printing screen of any of claims 61 to 63, wherein the bead

comprises a hollow body.

65. The printing screen of any of claims 33 to 64, comprising first and

second pairs of opposed attachment elements.



