COMVBI NATI ON OF METHYLXANTHI NE COVPOUNDS AND STERO DS
TO TREAT CHRONI C RESPI RATORY DI SEASES The present
w0 povesisen provi des the inhal ed use of nethyl xe@t/GBaE@®6/000512

derivatives such as theophylline and steroid drugs in
a synergistic conbination for manufacture of a
medi canent in the treatnment of chronic respiratory
di seases such as chronic obstiuctive pul nonary di sease
(COPD). The administration of a nethylxanthine and a
PRINTING I SCREENSat i on adm ni stered via the inhal ed
route for pulnonary delivery, results in a therapeutic
synergi stic pulnmonary anti-inflanmatory response.
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antichol inergi cs and 1 nhal ed steroids, are often
ﬁHQ§Q?rFBanV%%tead of oral theophylline to avoid its
adverse effects. However, to date there has been

limted investigation of the therapeutic potential of
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concentrations. Theophylline rel axes airway snooth
muscl e by inhibition of PDE activity (PDE3, PDE4 and
PEs)technitiues| whilstedffectivghde snffenfroat Bonsnbbereofrdradddcks.
for maxi mal rel axation (Rabe, et al. Eur Respir J
1999, 8:637-42). The degree of PDE inhibition is very
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has a broad spectrum of anti inflammuatory effects.
This effect may be nedi ated via PDE inhibition,
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the proinflammtory transcription factor nucl ear
factor-kB (NF-kB) into the nucleus, thus potentially
reduci ng the expression of inflammtory genes in
asthma and COPD (Tomta, et al. Arch Pharmacol 1999,
359: 249-55). These effects are seen at high
concentrations and may al so be nedi ated by inhibition
of PDE. It is likely therefore, that PDE inhibition is
not a mechani sm of action of theophylline when
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bronchoconstrictor activity of inhal ed adenosine in

asthmatics (Cushley et al, Am Rev Resp D sease 1984,
wa2®6/08609 4). | n addition, inhaled theophyl !l i n_CT/GB2@G/000512

as am nophylline) has al so been shown to act as

bronchodil ator in asthmatic patients (Kokubu H

Arerugi. 1995, 44(12): 1379-8%). Theophylline has

nor eover recently been shown to activate histone

deacetyl ase (HDAC). Acetylation of histone proteins is

bab S0 Gd Mot Cho¥sitle aet L¥atduen @fco@ﬁeﬁubﬁﬂcbhﬁﬂn?a&%éﬁ wifere the
bel i eved that r0| nflammtory transcription factor
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i ncreasing HDAC activity and so deacetyl ating histone
protelns t heophyl I'i ne |s bel i eved to suppress the
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effects in some patients (Confalonieri et al Thorax,

1998, 53(7): 583-585, Mrici et al dinical Drug

I nvestigation. 2001, 21:835-842, Yildiz et al

Respiration. 2000, 67:71-76). Assessnent of
anti-inflamatory activity by exam ning bronchi al

bi opsi es rather than sputum from COPD pati ents has

al so been di sappointing however. In contrast to

t hat denonstrated in asthma patients, Hattatowa et al.

(AmJ Respi r Crlt Care l\/bd 2002 165 1592 1596) di d
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Ast hma patients who fail to respond to | ow doses of

steroids are adm ni stered a hi gher dose, in the case
w@boobussesoni de up to 1600 neg daily. Evans et BET/(GB2006/000512

(2004) NEJM 337:1412, suggest that high doses of

i nhal ed steroids nmay be substituted by adm nistration

of a normal glucocorticoid daose, together with a | ow

dose of oral theophylline for use in asthma. Patients

wer e admi ni stered 400 neg of budesoni de (the standard
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a steroid. However, at the doses used, patients
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steroid fluticasone with the conbination of ora
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inflammatory di seases. It conprises of a xanthine or a

th EPEtpRRMRRMHin h FRSaiBathball hiBrmwan,

of steroids in the repression of inflammatory genes.
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vitro. US6025360 di scl oses the use of theophylline as
H3P&dd- on therapy or to replace conpletely or
partially treatment with corticosteroids for chronic

rophylactic, anti inflammatory treatnent of asthma
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Barnes (AmJ Respir Cit Care Med, 2003, 167:813-818),
di scusses the use of theophylline and steroids in
conmbi nation for COPD and suggests that the conbination
may have a synergistic effect in reducing
i nfl ammati on. However, no dosing regine is provided
nor is the use of adm nistrating theophylline by the
i nhal ed route disclosed. For clarity Table 1 presents
a sunmary of the prior art in regard to oral doses of
nmet hyl xant hi nes adm ni strated and correspondi ng
t heophyl i ne plasma | evels detected in patients. For
clarlty Table 2 presents a summary of the limted data
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manuf acture of a nedi canent is disclosed in our
copendi ng i nternational patent application
wOeOn6EBG2Y 003039 but has not been descri bed i nP€TI6B2006/000512
publ i shed literature. Such a nedi canent provides a
conmbi nation therapy for COPD and ot her chronic
respiratory di seases that may, i nprove the pul nonary
anti-inflammatory activity of the inhaled steroid.
Thi s i nhal ed conbi nati on produces ni ni nma
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cAGLPHS [k Qpyt, Brief Description of the Invention The
present 1 nventors have determ ned that steroids
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S& 0
POt R inh et s Bluc R e bsPe R Ao gy
snoke (TS) in an anlnal nodel of COPD, have a
|
PRt s e Ve ™G T i ey of T Boout 25 wm
torabeut 00 pent ests set forth below. TS exposure is
wi dely accepted to be the principal cause of COPD in
human beings. In a first aspect, therefore, there is
More\prafdablpethestachiy shaattugl xaiitkidare ofepaundoand. a
steroid in the manufacture of a conposition for the
treatnment of a chronic respiratory di sease sel ected
PréfeRaBINEtIY fididgCsHERt Sbihfiisel aCimeedlishegBSt ructive
pul nonary di sease (COPD), cystic fibrosis, steroid
resi stant asthma, severe asthna and paedlatrlc ast hma

P-éFefathly B Wﬁb@@bne YERI-@6iR alpReruse i eisd bbélﬂng Sheet has a lateral
admi ni stered b e inhaled route for pul nonar

eyEgntuidsy greatar {rh?é‘ areatepaheent ﬁEt%ﬁ’ﬁ)!ﬁﬂﬁH ong P"Sl/nt'ng aperture in
tRdprptidhehedr.at a dose between 0.1 and 25 ngy/day.

Advant ageously, the inhaled steroid is adm nistered at

a dose which, in isolation, is not effective in
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tad@bodt Stemed at a dose which, in isolation, has

mnimal efficacy with respect to inprovenents in lung
function and inflammation in treating said respiratory
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conbi nation wherein the inhaled steroid is

adm nistered at a | ower dose than that, in isolation,
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in lung function and inflammtion in treating said
respiratory disease (steroid sparing). Inproving this

Morel prdfefablynahafycingtandi bddkimgrehesty axethorided tobether by hot-roll
|nhaled steroids (such as budesonide, fluticasone or
IRNILE de) using an inhal ed nethyl xant hi ne (such as

t heophylline) in conbination provides a great benefit

to patlenés sufferln om chro respiratory
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measures of dyspnea and further reduced exacerbation

qor@qfaén@!?ncerwhu ResReCtive onssoghitBe sprintinghapgrisires in the facing
Rektvity between a net hyl xant hi ne conpound and steroid
drugs which results in an extrenely high pul nonary
anti-inflammatory activity. This synergy can be

achi eved using doses of the drugs which were

i neffective when adm ni stered al one. The effect is not
addi tive, but synergistic, in that two drugs having
little or no effect can be administered sinultaneously
to obtain highly significant inhibition of the

i nfl ammat ory response. A nethyl xant hi ne conpound, as
used herein, refers to theophylline and

phar macol ogi cal | y equi val ent conmpounds and salts,
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HWA 448, SDZ MKS 492, BB-1502 and the like. Steroid

drugs include glucocorticoids, corticosteroids and
worRevensdserorti coi ds, such as dexanet hasone andPCT/GB2006/000512

budesoni de, becl onet hasone, becl onet hasone

di propi onate, flunisolide, fluticasone, C clesonide,

nomet asone, hydrocorti sone, predni sone, prednisol one,

nmet hyl predni sol one, naflocort, deflazacort,

hal opr edone acetate, fluocinol one acetoni de,

l{honi I J.C
PPEET BE Facifh SHEKT BicRPs 4 pREERG G: AR HElEs and the
bdelpngdsheehom@ucbeﬁatae nlwradxlhyzlcvfolbdjnd récesaaetwbisbnere located in

chirsar iz E PRL obk 4B PR PR GF psthe facing

shaet.addi tional |y |nclude ster0|ds in clinical or
pre-clinical devel opnent for respiratory di seases such

‘as GWM 685698, GW 799943, NCX-1010, NCX-1020,
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and conpounds referred to in international patent
applications W0212265, W0212266, W02100879,
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dose which would have a mninmal effect if adm nistered

i ndependent|y of the nethyl xant hi ne conpound to an

Rrefdrabbudhe prithtiagtstozyuedmprisess asplarality ofprintbtd wagionse

in reducing inflammation in said respiratory disease

at the dose used. Certain respiratory diseases,

Priefdrabiyn gh €PPDtingreresscanprised:a pluralitybfteretisueateginds.

steroid drugs are mninmally effective in reducing

pul monary i nflammtion. Together with a nethyl xant hi ne
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anti-inflamatory effect is observed. Adm nistration

takes place via the inhaled route, providing the
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of an inhaled neth Ixanthlne Cc d and inhal ed
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drug, froma single device. Typically the I ong acting

br onchodi | at or drug woul d be either a | ong-acting

¥etayere erefesapin, e %l&fﬁﬁélO& 8re glonggigeietsol , or a 1 ong

acting anti-nuscarinic, such.as tiotropium

Adm ni stration of the ster0|d may al so be by the oral
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i nhal ati on. The conbi nati ons of the invention can

optionally conprise one or nore additional active

Brefetadohy, dhevhitehslateflameosutwasdlyerelatvfeltio ome ahether.

treatment of respiratory disorders such as PDE4

i nhibitors, PDE5 inhibitors, PDE7 inhibitors,

| eukotriene D4 inhibitors, |eukotriene B4 inhibitors,

i nhibitors of egfr-kinase, p38 MAP ki nase inhibitors,

NF- kB pat hway i nhibitors such as | KK inhibitors, A2A

adenosi ne receptor agonists, TNFa signalling

inhibitors (such as |igand binding agents, receptor

antagoni sts), Interleukin-1 signalling inhibitors,

CRTH2 receptor antagonists, protease inhibitors (such

as neutrophil elastase inhibitors, MV inhibitors,
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and paedi atric asthma, wherein the conposition is

adapted for admnistration by the inhaled route for
w@eioansEey del i very and wherein the met hyl xant PCTI6B2006/000512

conmpound is administered at a dose of 0.1 to 25

ng/ day. Moreover, the invention provides a

met hyl xant hi ne conmpound and agsteroid for

si mul t aneous, simnultaneous separate or sequential use

in the treatnment of a chronic respiratory di sease

Pr&repsdIPdtHd BANEIRG aﬂfé?t@e%h%ﬁéés% Mn&NEIBARE the central section

obstructive pul nonary di sease (COPD), cystic fibrosis,

tBereobi d resi stant asthma, severe asthma and paedlatrlc

ast hma, wherein the conposition is adapted for

adm ni stration by the inhaled route for pul nonary

Mieiprefeyabliyd th érnErsletie ameglppgaigralol. ne conmpound i s

adm ni stered at a dose of 0.1 to 25 ny/day.

Preferably, the nethyl xanthi ne conpound is provided in

Inpnenyuhediment thelinaeisiobhag a substansiallg. wiform wiithy,

or fromO0.033 to 9 ng per unit dose of the

conmposition, said unit doses correspondi ng

Hre@pehﬂtyj mm yputer slhisseorhprisofice: goed sdeqnd prirs eofpmrtedalpts which
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or 20 ng. For exanple, the da|Iy dose nay be 5, 10,
16, 1 1
e Rleahiw. orecdh et e frsiced <ERFAE BRIl ter,siots defines a v

shgpkj cation. Preferably, the methyl xanthi ne conpound
i s theophylline. Advantageously, the theophylline is
adm ni stered at a dosage as set forth above.
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adm nistered i n the above dosages, or at dosages which
GrgNhE gubsiatialy SRPesiEe gw%wwr%r wﬁa@wm ed“'ianO'“t of the
ihh&r @bt.- The steroid may be provided, in general, at a
dosage of from about 40ntg to 1600ntg, either in a

single daily does or in nmultiple unit doses which

1HOGKed Eﬁ{b&mer th® ofule@r sbhat €<51119Fi§@a %QHr?PQMfeoutgpglots which

steroid rovi ded i1 n dose o
edend m)@ubatsotla V) OPPesite dwectlonﬁstuorrewpestsme 0peo of tBe opposite
%Q%(ﬁqgg iRher ntg. Advantageously, the steroid is

esonlde and I's provided in an anount from 200 neg

to 1600 neg, or from 100 nmeg to 800 nmeg ng, or from 65
i d
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once per day, tw ce per day, or three ti mes per day
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ihoscrearappintingtdteledsi bye dizposit ©f 250int304 m&ﬁﬂm 40th a workpiece,

50, .500, 550, 600, 650, 70 r, 900 —
hBgPriCRe SESHyCOTIRIFIBG 4 aheel MU foludsRat [Eapeng, printing
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conposition, said unit doses correspondi ng
respectively to those for once per day, tw ce per day,
Weféﬁaragﬁ thé rs%%erpaatsdaaé dibR@itaRiits, Preferably, the

ose i s between 44 neg and 900, 880, 800, 700,
660, 600 or 500 neg; for exanple, the dose can be 50,
60, 88, 100, 110, 125, 150, 200, 220, 250, 300, 350,
375, 400, 440 or 450 neg. Unit dosages may be
calcul ated for once, twice or three tinmes daily
appl i cation. Moreover, the steroid can be G cl esonide
and be provided in an anount from 40 neg and 500 neg,
or from20 nmeg to 250 nmeg ng, or from 17 neg to 170
meg per unit dose of the conposition, said unit doses
correspondlng respectlvely to those for once per day,

. g, o,



dosage form wherein the conposition is adm ni stered
by the inhaled route for pul nonary delivery. For

wex@apsr29 a kit according to the invention mayPCDGBRI0SH00512

t he net hyl xant hi ne conpound and the steroid in
adm xture, in the correct ratio, for concurrent
adm ni stration. Alternativelyy the conmpounds may be
provi ded as separate conpositions for sinultaneous
separate or sequential adm nistration. In a
IR drbadiertrttajutedsietdral e Bubstah€ialp uhyioxaniviitae
compound and the steroid are provided in the form of
an inhaler, for adm nistration via the inhaled route.
PFERrAHPAHRS o BRY SRits Fase @ghﬁa#ew Féitiv & RGbRE anthér,t he
conpounds provided in adm xture, or a twin-bottle
i nhal er wherein the conpounds are provided separately

ter t [ OlRIil
e . R B, AR d #bRrdrd ConTPHsCER Rr slot at the
cgstral ‘e‘@ﬁtmn'ﬁhﬂr@ﬂfer t he medi caments substantially

si mul taneously, such that they are present in the
patient's body, particularly the lungs, at the sane
Moneeprefarablye the innayrslemistandelsagats setcor ding to the
invention, the steroid is preferably present at a dose
which is insufficient to be effective in the treatnent
Ioforsaembodispentaheripnei slobbes afsubdtantiadly amdtbrm width.

i ndependently. Inportantly, plasma |evels achieved
with the doses of a nethyl xant hi ne conpound such as
Rrbfswpbly| rtlhmautlelsegotljs odrabridaifirgt amhlrisei:@’cdepaﬁs dfsguter slots which
0.1-25 a el ow t.hose currentl conS|
utad Bl o Frepachlf pres b SBRes i Rads ot frsier siot
et al, Pulnonary Pharnmacol ogy & Therapeutics, 2004,

7, 14 se bel ow,usedt o denonstrate .

e, DTt ekt Gy OBORS Tty 16 SEEPMG ORI G pitsitsiags defines a v
dapeRespir. Grit Care Med, 2002, 165(10): 1371-1376,
Kobayashi et al, Respirology, 2004, 9:249- 254). The
nom nal dose quoted as being delivered may exceed this

1hi G4& @msRPRRAL RHe WARBr kIRs EhATpEReS ithird Cﬁalpfoftcﬁﬁer slots which
device and the fornulation in use; however,

gxipadin sHbFRBAME §PPAsite Qlﬁe@:fQ'"@cﬁeres%@ntﬂ@b'uP tMiglgp@int of the
iRhasemlt ! evel s between 1 pg/L and 1 nog/L of

nmet hyl xant hi ne determined 1 hour post adm nistration

is effective in treating respiratory conditions when
ﬁd?ﬁé"eﬁ{tﬁ:{o‘?ﬂem’ tﬁ@%u'té}hé\k)@sdﬁc;rﬂ%? aofroalpﬂ"nl Egﬁ%fyouter slots which
delivery 1 n conbination wt terol
Wéﬂéﬂlalslib$taﬂﬁé|l‘ploaﬁﬁﬁt¢ direttiasfs ﬁretrhwspanmm mees of the opposite
&Q%Rﬁqmglﬁﬁgl yed as described above is between |ntg/L

an L, advarntageously | OOrcg/ L-1ng/L, 250nctg/ LI ng/

L, SOOnEg/L I mg/L or 750ntg/L- |Ing/L. Advantageously,

gk oo B8 o 501 0O o £58m BFLBB

t he |nvent|on t he dosage of steroid which does not

appar.ent armacol ogi cal. ef f ect t he
e SimtnE RRr e o Bicaify o6 Bonbing Serisles, s/ ko,
preferably bet ween O. 1 and 0. 4ng/ kg, nost preferably
betmeen 0 and 0.3 Advant ageousl vy, dose

of
W e oVEt | g"rwefrr@sl?ﬁc%rt"‘lees@'esemer'ﬁ erRfiQfyr @'ER)’ es & method of
@%ﬁ\df&iﬁﬂ'lﬁg %E%ﬂdplfe@é afsBéinbgeaédﬁﬂmsnﬁ’é tRe Cdtep8idt: disposing the

respiratory di sease selected fromthe group consisting
overfetrrioedputnting sereep at RotHfaredfse ¥oskpieeponto which at least
cystic fibrosis, steroid resistant asthma, severe

ast hma and paediatric ast hma, conprising adm nistering

to a human patient in need thereof a conposition

according to the foregoi ng aspects of the invention.

The effectiveness of the treatnent nay be assayed, in
accordance with the invention, by any techni que

capabl e of assessing inflamation. In a preferred
enbodlnent the treatnent of the resplratory di sease



macr ophages, neutrophils and |ynphocytes. The
invention is capable of substantially reducing
WO pdobasased i on in respiratory di seases. Advant aBEDGBRON6/000512
the cell count is reduced by 40% or nore upon
adm ni stration of a nethyl xant hi ne conpound and a
steroid, preferably 44% 50%, 60% or nore. At the sane
time, the individual doses 0?8 a met hyl xant hi ne
conmpound and the steroid can advant ageously reduce
orﬁaehlep%if'%?ras?ﬁb(ti nedhm whenpaditfel CaalRY a pHnt3484d over a
or less, preferably 30%or |ess, and ideall’y by 20% or
relas ssyirfaggepfothenerising ragredn &0 femgcpriniingfmedium dofigntheat least
S i et At ; " . )
o B BBl o g T A I 47 By ton®ée ith an upper
surtaanofatieowerkpicoand seirasating shegdintingescegereand dhetwerkpiece
[ divi dua ts | r r ; 0 I : ;
sueh, it S obi B it SR8 B B sfFEima medium on the
wbriniees Figure 1 Effect of Theophylline, Dexanethasone
or their conbination, adm nistered orally or
intra-nasally, on total cell nunbers recovered in the
PiAErady hthep osdthbd nalrthex pasaprsesktigsee? oPl geassihg\atl kast one
of The |line at 1 hr st .adm. ni strat.ion .
offiest Ancs Brent (st onpeRReRERLer o tosail e gah one obsect on
tied &hRIast bee @epbsior i ntranasal route in TS exposed
mce. Figure 3 Effect of Theophylline, Dexamethasone
or their conbination, admnistered orally or
I Bhea&mBsdhlent the phlEinghagiannisdessductiveveedy. i n the
BAL 24 hr post final exposure. Figure 4 Effect of
Theophyl | i ne, Dexanet hasone or their conbination,
1R OREHAbEdiIRENRtRE MbrRbictals a1&aFrdrh¥ or@ubsgttd.ophi |
nunbers recovered in the BAL 24 hr post final
exposure. Figure 5 Effect of. Theophylli ne,

PF&éfVF&t hasesEnmntd NEf reneoresaiti GRvertii Nt eckél be described
orally or intra-nasally, on |ynphocyte nunbers .
heseiobeloud biyn Waye 0BAgxapaplgr oplys iy waferangsodgr he accompanying

dPshRidsesh RRgG:i ption of the Invention The present

i nvertt{ on enpl oys standard techni ques of pharnacol ogy

and bi ochemi stry, as described in nore detail bel ow

h f j ' ek t.al r ;

Fidlus'F; BRRlEGs, 3, e erEH RePhectft LR, bE KT RLRNE, sqreen i
acherdadice witt a grefenrask embediphgntl dfitbe aeserttdnwventien;ugs

I n conmbination, and contrasts the conbi ned

adm nistration wth individual adm nistration of said
Fiyures 2i Hlustatest monexplbded spdrapedive swvordi tig ypringingr screen of
|=to thf' adm ni stration of theophylline wthout a

q%¥Fot’d, or vice versa, irrespective of whether the

steroid is adm ni stered before, concomtantly with or

fter_the theophylline. The_jntention i 0 .
Fairees difstiates Boveren sorrpb Sy (1igh g ef the peipiing screen
dreiig\@reatkm ni stered such that they can exert their

phar macol ogi cal activities in the target organi sm
cont enpor aneously or separately."Conbi ned use" or
FI§@iNas limistratks hihe bRAtIABagdiraen odf Fiyirer ESRAkre located on a
invention is to be understood as meaning that the
werkipie@urtiorderm BHBHRS 0PSRN adni ni st er ed
simultaneously (in the formof a conbination
medi canent ), separately but substantially
simul taneously (for exanple in separate doses) or
sequentially (directly in succession or after a
suitable time interval, provided that both agents are
active in the subject at the same tine). "Effective",
referring to treatnent of inflammtory conditions
and/ or respiratory disease, refers to obtaining a
response in an assay which neasures inflamation in
respiratory di sease. The preferred assay is
bronchoal veol ar | avage (BAL) foll owed by cell

e



assessing inflammuation. Inflanmation may be i nduced by
any desired neans, such as tobacco snoke inhal ati on,
w@ekvsnssey ati on of irritants such as LPS, and p&EGBR006/000512
Tobacco snoke inhalation is preferred since, as shown
previously in UK patent application 0417481.9, the use
of LPS does not faithfully reproduce an inflamatory
response that is steroid resistant as is seen in COPD.
In the context of the BAL/cell counting assay,
Figtiré a¢h) YRistRked BieBhtifg GerRAsseRgard edriidviAg iopefiidn of the
nunbers” by 30% 35% 40% 45% 50%g 60% 65% g/OA> or
PHDE ead @b ar exeen PANEPERething thgreoMetihe agent is not
adm ni stered. "Not effective" neans, in the sane
assay, a much lower |evel of response. Preferably, in
Fidwee BAL) deistratesithe ngntisg sgreemolt Figtife:di fellowingseparation from
. ion in cell nunbers is 30% or bel ow,
t@%@hﬂ%%%é@ﬁ@#% 8% 27% 26% 25% 24% 23% 22% or 21%
or below, and preferably 20% or below. In sone

I nsta ST ef.fective! o) Lcre .
AR e Pl LR (GRRpBE P RSB AR oving o
obddt moudedsthet&pratrtge sirintéd oepaosit;t hat t he
effectiveness of two agents is nore than would be
expected by summ ng their respective individual

F&_:{]LfreCBi ?’Alﬂ;_&eﬁﬁeé (rjta a’r@'melmt_agyssplgn Fiaw IetTfaHpﬁgintihﬁ_ screﬁn as one
t i an steroi d reduce, cel | nunbers in the
ragiatar obfhd Bindng SSisnrat BB VerY when

admnistered in isolation, a synergistic response

woul d_be seen if ghe reduction i.n c?él nunbers were
Féﬂi’d@e%ﬁ%trﬁ‘?eéf ari5aaeniisy P13 ofiewh aspapiing wsreen @ another
rAodifERXide df BTbAhGAE 8EtcRR GHFigle same agents at the

sanme dose."Adm nistered" refers to the adm ni stration

of the entire dose of the agent, such as in a bolus

FRe 1 OjlfReratdd eRAQHiNGiHE] @eteen Nint e cORIEREL \oikh t BE preferred
present invention, dosage is-preferably expressed in
enebeinsmtmif dbawpreesndlirveliiineved (<5ng/L; 6-9ng/L; 10-
20mg/ L) with plasma | evels preferably | ess than 5ng/L,

and nost preferably Iess than | ng/L. A "dose" is an
Theoprnting serpent caaapiisassa Erddfasingiekest han thisosrmbodiopent a thin,

4 f [ e ' f r L cal ;
St AR, BB pAn PO R, 22 nrquan which
detpiostis ofret arinking medighe idodég)emibedivent darareluaiive ephxy, are to
' ' [ o] Th [
Baenn§’$@#§gbp%§$ % M% ecgpﬁ@ﬁhﬁg aog:ﬁ'?]ﬁg?s #%%ﬁ%lelés o\s;,\%bstrate,
wiet¢renthe Positidns sofalihai ¢ eraisits crrmaspond | toythengesitians of objects, in

ari et f br.an i ncl.udi Accurbr.on,. Al '
tﬁ o?'giégfgml?rbtnﬁ%ﬂ{r}ng%ﬁ 6pljllycll‘?l’nF}\ﬂ",&r“%rrt)%'ll’ﬁeyI [ r?g, %SQMEU to the
Werkplidce, #wnst y npluBilityr dfy lcJedBance lapestuaed, 7 Bwhidhodyé |, located in
Cetraphyl line, . stant T raphyllin, Diffumal.
c@rrg&gﬁpﬁgng i \Qgﬁﬁ%qttwﬁs, Ephgé'ﬁhgﬁboéﬂfﬂﬁg}ﬂ qlﬁ&romt components,
WhizRYdrengcatedBrDchd-abapivdd. | Por éasneX, illDktehtion, dily sb@agment of
Pro-Vent, Pulm [‘2&: Pul mp- Ti nel et s, %}u br on,
fREsPIREIRY SCrGeR, VaNEN BIH S ONSSHAR PRItIRgaPsrfuse 5 and clearance
dsdrBlireen, is Thestestad, Theobi d, Theocl ear, Theochron,
heo- Dur, Theol air, Theon, Theophyl, Theograd,
Theo- Sav, Theospan, Theostat, Theovent, T-Phyl,
Uni fyl, Uniphyl, .Uni phyllin, and Xanthium The
chem cal name of Theophylline is
3, 7-di hydro-1, 3-di net hyl -1 H puri ne- 2, 6-di one or
1, 3-Di net hyl xanthine and its general chem cal fornula
is C7THgQNAO . Am nophylline A theophylline derivative,
this is synonynous with theophylline ethyl enedi am ne.
Am nophylline is a derivative of theophylline; both
are net hyl xant hi nes and are derived from Xant hi nes.
The drug am nophylline differs somewhat in its
structure fromtheophylline in that it contains
et hyl enedi am ne, as well as nore nol ecul es of water.

Y a o . g e



(p) Since a significant portion of the inhaled dose
may be swallowed, it is inportant to note that

wo bawopsnskd i ne is well absorbed fromthe PCT/GB2006/000512
gastrointestinal tract with up to 90- 100 per cent
bi oavail ability. Peak |evels are achieved within 1-2
hours follow ng ingestion, b this is slowed by the
presence of food. Theophylline is approximately 60 per
cent plasma protein bound and has a nean vol une of

18I thid eRtddanent tﬂe51§e/c|ﬁb sﬁéétsgaccﬁﬁﬁﬁ%sﬂ abh{éibﬂghéét such as a
reduced in infants and patients with |i

staiplerpsiteel sheehehnt pﬂoﬂwehgﬂrfnqq fob %’Pomﬁ-édﬁﬁﬁﬂqlnéucr‘ as a

sy StrRRR Yha RO Uos dxandsiy) éﬁla%ElEhQ/HgFé hQ@fn% ﬂh% Ae&e88ary rigidity.

intra- and | nter-individu variation, and al so varies

greatly with age being apprOX|nater 30 hours |n

r t5

Iﬁo tﬁﬁém d@ﬁ?@@t&ﬁé pﬁrﬁh@o?flﬂgsc}ﬂéatrgg% OF)%{'M{E? are formed by

capprghieratiaser t_:ytsingobus coydthe fdﬁmealgley @hy’mhgr degwm technique,
rea erea e inS n

e o P aRiA RO G onbERa shaoRRIN shB8: 57 Bk fgrmed by

elsitrofotrhimgcyt ochr one P450 system Cnly smal | anmounts

are excreted by the kidney unchanged, and dosage

adjustnents in renal failure are unnecessary. However,

Inahtsd embodiadsnt thd éacinxe sbéatesl hahwttuslkm@sod)melnodrugs um. In a

t hat are al ol.i sed cyt S

AR, S aTRTS et SBREt © 56 S dekPRES. B s EAdsnoF from
abioub 26hemreasowe U pef. pl asma | evel s. Many drugs nay
interfere with the nmetabolism of theophylline. Special

care should be taken with certain antibiotics as

TR prtieg whéftupedIb @achfcefiprise aepﬂ@ealtlpaiflemsgaxé sncftellva -e which

ai rways obstruction may be inadverte tIy
t\%?% d%‘?ﬂ%ﬁﬁ‘@r RETSH off thee d%PP%'Et‘é’ ﬂﬁé:epﬁw PT'W@d on the

WEL@RkEl sith tHepAntdir Hessit Etﬁ‘nﬁﬁﬁh@'d BRiréRtyJof elongate elements

erythronyC|n) and qui ngl one (e.g. ciprofloxacin)

in R arrardemeRhEPBReRNUNGER E‘TP E)‘stiwl?%(ﬁjce t heophyl | i ne

cl earance to varying degrees. Ot her drugs that reduce

t heophyl I i ne cl earance include cinetidine, allopurino
Iankhipembadnent the slatsgFaerare sashisubstaniialiylinear, and each have
%‘EHﬁé’cah?% RELARGHA VBB %F' g'éﬁodu?eH%hé BRks HPSLERASPe a width

eophylTi’ne metabol'sminc ri icln,

et aras) poneAarvd!l g dessaibad liy nmr@n@et@ilrhe&ﬂ@below, the width of
r z e c r tig |1

(5 SREF 6 S aPtnTifis e 0By, aRA | AGRR LKl lof B printed

deppsitantially in cigarette snnkers (the half life can

be hal ved), although may not be significant in those

who snoke | ess than 10/ day. Snoking marijuana has a

B thik aﬁmbcbdla'cantashecsintseafa-rega@ bepprated freinm aheednother, such as

sfun ti,0 e ai Lure and cor pul.nonal e
a9t & b EETERESetB F RbretsPhetti sl adient frdRg, fres of the
sbtrunTa-esdail @ erinthrcenidteecanount of protei n bound drug
in the blood, so results of plasma | evels need to be
interpreted with caution. Therefore, as the clinica

B ahie @hbbliendtit £8dH oMithd pPrding &pdrtufed SrcondSikdsafivd ¥longate
failure mnﬁh cor pul nonal e | nproves, the clearance

of
SIRE PR MAIEhaPTe AETANGRA IR JE8JETA AT REFNIGGgrOss With a first,

BEREASAGY 179@1@fﬁ‘1‘n§é %r EdHirdl h.a%cﬂ@ﬁ hoflehand vy E)zSeFtUPe 5, and first
I nhal ed route ul nonar elivery is not” on

ded iseapneé naafsn@&pprg e5|t31f$e1¥|€vc‘érl de@d@sheadlrpupnémﬂ&v from the
anti-inflanmatory synergy with the inhal ed steroid,

but also to adm nister the nethyl xanthine at | ower

doses (<25 ng) resulting in mniml system c exposure

(< Img/L). Very |ow nethyl xant hi ne plasma | evel s may
significantly reduce the incidence of the systemc

side effects of standard oral nethyl xanthi ne therapy

descri bed above. Met hyl xant hi nes Met hyl xant hi ne

conpounds mhlch |nclude theophylllne and

T g o o - o



menbers or the norpholino radical; and R5 represents

hydr ogen or an aliphatic hydrocarbon radical. Al such
w@eovposises are within the scope of the presentPCT/GB2006/000512

i nvention; however, theophylline itself is especially

preferred. Steroids Steroid drugs in general are

suitable for use in the presgnt invention. Particular

steroids are set forth bel ow. Conmon inhal ed steroids

include: Pulmcort(r) (budesonide) Flovent(r)

ce Ha‘l“s'e@ﬁ&?neﬂ'\ A5 seesédimdrroiet @se rmd sé’ddrﬂsﬁa)lﬁ't )of outer slots

cilcesonide) Aerobid(r) (flunisolide)

17, rG, aldl: o sieap o@y@,rglly)gr()%gqsgﬁ@@\ﬁeagaﬁ% OHEE\H do sta el)'\ds of the
ceﬁ%%@l&slﬁ?y A §ﬁ’n|9% GEBThBHRL edrerk, | thet HiBtd Q'?ﬁl@fdeﬂne a shape

inations wth 1ong acting bronchodi | at or s W|th a
Whl&hg@rbbemﬁﬂﬁ@fﬁﬁfé:ﬁd lp\n@q Yashapeathese tailr adieing Ehe base of a vV

sh%% n| sts (such as fornoterol or salneterol) and/or
miscarini ¢ antagoni sts such as ipratropi umand
tiotropium The bronchodilator included in the st eroid

Iﬁﬁ%é%ﬁﬁo%ﬂg%ﬁg tHQYSPPeg ?lo@s aflfbe@e rLep RORAFS |ve to one

goni s Ivity e sane no ecu
amtharrémoh (al§| t @moyide Hrat Seareieenslcerq )eleweats from each of the

t h I bet ' .
STBRENEAPER o Bk e ot e AT S00ERG S UEEECUflen i o
prtdgﬁ?eémy antrieagingedizado ransbutfvm*rdodheeaﬁlon Witle thist @rangement,

oni st _.conbi nat.i ons in cl |

e devel op
ti‘gﬁ & eraid e F‘oﬁ?ﬁaf’@%ﬁrd <pl u?l ca o%sg% prevent
t@@nﬁr@ﬁnﬂi@h@bﬂbnr(p’ackéts‘ orm. These pr oducts may al so
benefit from conbi nation therapy with inhal ed
t heophyl i ne. Common steroid pills and syrups include:

Thel b@ﬁ%(sfc}eérp'f@&ﬁbﬁwb@ﬂpné&déobécro)wd backing sheet 19, in this
(et hyl pr edni sol one

QO apred(r
D P Rt TRt ISk 1SDREY B FORIRATEE (BrioR, fekind, st 3, which
i Hed B e AP sofface)of the fAERR) shedtbd, 17a -
Butylidenedioxy - lib, 2 1 - dihydroxy - 1, 4 -
pregnadi ene - 3, 20 - dione] CAS Registry Nurrber X
Tﬁésﬁﬁ lﬁg%%@égef@rﬁhel%d\é@sa BILEHIRR! bty rEseM biesas@duiesomt which

xypr edni sol one he uni que structure of the
emrei:tﬂlr@usl theebaegng sheet 100and 48 il0¢Ated 39 A teopRTERPONd In

pggftfonr\:fol AEEHARY eé’ﬁ%r?ﬁ‘l@é FWH fhef 'cFHg' MleY 3, QPP LRI of blind

systemc S ects. di tion, budesonide is
rbc&slsesdﬁf incthentowe rveuracesei thﬂ bacfl@mg shest 4P subichtargrocated so

agyo g— %on]allﬁﬁil &B'tipé @e%?érﬁn@l &ér%re&@piﬂtﬁ’@?ﬁﬁ?g sheet 3.

ecause t acet al group
pa_mwmrmrrel of ﬁmusaaunnd@né\x|os133sm ees_ear\zLOImaptemUéeﬁl and blind

rBPRS L DHEAARG UAREEE S, f e Binting sperture 5 and the clearance

eirt(@t i 70ie, thEl fadiageshekt Gy and jliuStrabecse CHEM CAL_ NAME:
6(,11(,16(,17()-6,9-difluoro-I1-hydroxy-16-nethyl -
X0-17- (| oxopropoxy) androsta-|, 4-diene-17-carbothi oic

ACtHls SribodiaTentethybiciesg eshe€tl GAforR@MOEA sy i2fekie material,

1F306S CAS NUMBER : 80474-14-2
here a plasticsmaterial.

In this embodiment the backing sheet 19 has a thickness of about 3 mm. In a
preferred embodiment the backing sheet 19 has a thickness in the range of
from about 1 mm to about 8 mm.



G cl esoni de BRAND NAMES: Al vesco CHEM CAL_NAME: (R)-I

| bet a, 16al pha, 17, 21- Tet r ahydr oxypr egna- | , 4- di ene- 3, 20-
waelecmnes7seyclic 16, 17- acetal with PCT/GB2006/000512

cycl ohexanecar boxal dehyde, 21-isobutyrate

CHEM CAL_FORMULA : C32- H44- Or CAS NUMBER :

141845- 82- 1Becl onet hasone CHEM CAL_NAME

(11(,16()-9-chloro- 11,17,2

1-tri hydroxy- 16- net hyl pregna- 1, 4-di ene- 3, 20-di one

CHEM CAL FORMULA CAS NUMBER 4419-39-0 BRAND NANES

(VARI ANT) Aerobec (becl omet hasone di pr Opl onat e
InAtrdecemb@@mrtsn@@hmﬁ@la@&eﬁwr@ﬁa&le)W s&hc@rfeoﬁere substantially

reg&%‘lﬂuﬁpﬁwhﬁ eg raofé't te‘?(%.entp_'g'ﬂlgt QRgHREG B! BRRP % lateral

propi ona acl n onet hasone d| pr opi onat e)
exBent of the €e$MINemWMHEedUm$§|lDrfﬁteef)aCIF\Be@Tﬁe? and define

re((ss ngs ém?&%ﬂﬁng'éﬁ\fbﬁ’uﬁ@a%?)a pggﬂngjva erb‘?um to the rear of the

hasone di propi onate
reébecﬂlmrptlhas@aeettupe&@J onat e) Becl ovent
(becl onet hasone di propi onate), Becodi sks
(becl onet hasone di propi onate), Beconase ‘
In( tres lemhﬁd‘msﬁtlmdfanir@bndaiaekinQMQ%Iw are laminated together

%ggg Trﬂ %ﬁ\zn ,cg{g'gq g\ﬂgﬁt’e he%eéﬁt‘iu%iured" aqueous polymer is
l(ok‘)ﬁﬂécpmt\héé@rtﬁedﬁ,rme@planaGﬁMhIEntgdﬂﬁhHB, following lamination, is

(becl omet hasone di pr opi ona al beclo t has
cwegraapoﬁaqvéé’ ot BATRON Detrond: kg bonas e 1R 3, 10
tdYRRONI Qf‘ﬂtb@beel?fémalﬁiﬂjh@tl(@ﬁfEﬁrmbdimﬂﬁ@&)f the fatcm)g and backing

| propi onat e a ec| omet hasone i onat e
SHodio_51 L9115 ablseld SHHAbRE RD F0E oL e SARLS 1idhshe more
ég&%gmﬁ aneIExide BalRd, onat e) , Sanast hny|

ec

| omet hasone di propi onate), Vancenase
(becl onmet hasone di propi onate), Vanceril

é D! ARBAARTRN ScrabR VAR AR HR) desdHBEE h drBRBERIFE WS AsFerence to

pr opi onat e and Vi arox (becl onet hasone
Fmtwe&ﬁi(@htﬂ ). of the rRECPBIPERYI NGFRIRMIMGSVES Ar i st ocort

Aristospan, Azmacort, Kenal og Nasacort CHEM CAL_ NAI\/E
(11(, 16()-9-f 1l uoro- 11 2

Ab-itlityahed i -Flgre 7+(pL- thet ijnténchgereaarie Bre(losatey sveg sawarkpiece

F
ViR 80 B LGS o g BT R g PenEeton, in s
embdq:memyemennarphttmapenemtshymitlmxvlezcqueo@p@rtures 7 in the
Ari al
RS e DR T (A B TBUCaRy o RS b ©© e
eyicloskd 3whhinz tee diine t reaesdes CHENh Ghle_Baiing Ah€2bH97NGor ease of

S 59059 Y SRS 5 ang oy oe

sachgemaireFely referred to as a printing stencil, for

use in printing printing nedia, in particular a

conductive epoxy, onto a workpiece, in particular a
ALARfstANBd Oh gt 463)¢.a print head of a screen printing machine (not

illustrated) is then driven over the upper surface of the printing screen, such as
to force printing medium P from the reservoir apertures 21 in the backing sheet
19 into the slots 17a-e of the respective printing apertures 5 and into contact
with the upper surface of the workpiece W.



Sem conductor dies are usually attached to | eadfranes

usi ng a conductive epoxy, typically a silver-I| oaded
wepwxps75ehi ch provi des both for el ectrical conPEGBR@6/000512

the base of the die and good thermal contact between

the die and the leadfranme. In order to establish such

el ectrical and thernal contaf is inportant to

ensure that there are no air %ockets in the bond

between the die and the | eadframe, thus requiring al

Af"ilfug%l%te’c? u‘?*‘i’gﬁ“e@(c&@f@ DELHEE Beldem th tﬁé‘%&rkﬁlece W are then

t ecnni ques are cur renmg;é\
sepapatsidt fmondmet anethepoxds @ntasulteafithe esrplme&ece between the

TR TGS 19510h, 370 LS or ey o e

pnilsmg)fap@ratrams tio sepanstiey thetprimtingpereenf arphdkyg weoirkpiece W,

g AT P R RS L ot aled BRBrRT R P gtained on

tHECWeEKpiee iVt ichsay Be prqvidatiepgsitd Dbdrobise eforlepiery VOnwith each

fra ing a .PunpPri scr.een

of PURpAEPATES o <o BEE Rk Pbir P o nE GBI offa MaRbignoement
ccﬁ*#éétsﬂhdnﬁy\ﬂtb melmt@)17aTeafethteephmtmgte@emMnei St By virtue of the
effective, Wﬁ suffer froma n nE% drawb | d its D
canfigiiatae o RenHNg PREMUS) %PE‘“HPgs‘t afp¥ “Spall deposits
cAR IRt hMakYed! @h the Isdight, s heat®ammand, of QH@FdepOSIts D being
usual I'y On|%1a||0m1f0r a S|n |l e dGEOSIt of epox %
datpEuned by theoMidhRfein: S10F%, LAcE PRAMR PERBGOARRIIIgS B, where
sfoBdlY F &t be GidatGhimath oW H’bﬂ@fjebtéf elaélitfon tdfetRbYprinting

requiring repeated operation of plicators or
meedinmsP irSEhe EFHYRIRRPAGUIRS # 'ratee)hee'ﬂﬂg SHEEL 1% n,
metal printing screen is capable of depositing a | ar ge
nunber of deposits of epoxy in a single printing
Aspbustrated, ibutigute 4&l)nebigsts i i Ehis ¢raledimenk sgmiconductor dies,
a?? nth%ﬁt h%nuﬂlted)rdnntﬁé‘g/vcﬁ%EFe% Wheeptdisinge i ro%ﬁ'@cts O onto the
rea I'ncl'udes previou nount ed conponents;
raspectluemno;slts@ t fie presséng eo raddecty@idanRnds ﬂgththe workpiece
r [ c f At
W dhe Rl miod [ BPAGEP A0SR BULRA BrcRio aid thi, flow, by
wvirtderofttheacdrifigueatiore of éhg psinded dwpeld;lltJ,SISre&cpm pedo pragent the

oA G PyE&Ta R EY PR e’ 0P oot erm o

blockage of the printing apertures by the conducti ve,

ake pi.ca |Iv r. flak
Fégtére| @é*u t@ia%a %ﬁ@?ﬁ%ry w%\X pgﬁtl 9r?1c%‘ent %? oﬁé nlu?dtflcatlon
crfftﬁéemtntirrngﬂéemﬁf tite phovd-desatbdd@nbudinentans of
depositing deposits of printing nedia, in particular a
| oaded epoxy, onto a workpiece, in particular a

TiRAgFHnBAS s@FeeWbﬁtW@Tehbdmeat idifeerdGrdiai thae of ahe prlntmg screen
i ncl ude previ ousﬁg E‘d‘ﬂb ed conponents. |n. one
i

afhEhe ABoRALdeSRUE B8 et Pt PRGUBEr absitiaech n the
1%Hn%"‘§héé%r3 AdRRASideS séferPeidhghtd sterdi Bra-gn wieH &i gt 2Eentral slot
very small deposits of a | oaded epoxy, to_be dep03|t ed
bfa gefiningrx grBkal SqaiopATt e RTHIting PRAdNTRReaRy first to third pairs
éfug’él.le'i'%ﬁcf’cs 174 carl%h%r 1@?}38%&1@309&@&@(&1 froRY &Y t&tral section.
provides a pri'nfing’ séreen’for uUse In screen printing
It thisagmbodienerspts firsif ard seremd mpinsedl oitanslotsal7b, ¢, 17d, e
[ r [ fer

P FER it pBE PhaptE RS PETRE dedPenfe dif e central slot
hpar tamde thhr thigh peir cdf autepskits d7fa gprexmmdwgomimqnaﬂy from
is to be printed onto a workpi ece, and at | east one
cl earance aperture which is configured to receive a
feature on the workpiece; and a second, backing sheet
which is disposed to a rear surface of the facing
sheet, the backing sheet including at |east one
reservoir aperture which is |ocated in correspondence
with the at | east one printing aperture in the facing
sheet for contalnlng a volune of the prlntlng nedlum

a o Y " o o, oy e



encl osing the feature on the workpi ece. Preferably,
the at | east one printing aperture conprises a
w@bkwsagisey of slots. More preferably, the at |PEEGBRIVE/000512
printing aperture conprises a plurality of outer slots
whi ch extend outwardly froma central section thereof.
Yet nore preferably, the out%{ slots are el ongate
slots. | n one enbodi ment the outer slots have a
subst antially un| formw dth. Preferably, the outer
sug gazi ‘?n %lf%héeée"i\ftrla\f%lét 97Qne1rf5‘§i%ﬁﬁrgeometnc terms,
east one printing aperture
theosmtrsu $@as—gadefmaer sbhpe wdtich lsanclemtreprreseatad by @ + shape, and
e
st ggacsolitof shes AL sl Bls, 2oPRals Bty ends of one of
theulvsssamianabdrg afrthéor shapelt h. Preferably, the outer
slots conprise first and second pairs of outer slots
whi ch extend outwardly fromrespective ones of
FigoROA tilustngiesofa tflegrentary svietv. olf/baeppnlaﬁgr atiegn aachnother

ocifiaen of S RErEAGRTSRe (s sutaress el SpRgv i, ”

third pair of outer slots which extend in
substantially opposite directions fromsubstantially a
Tig BEPBNASCEReR AL AR QYIBIENE dgrmdaMb AL e Aintihg screen

oPHhElabVel et ABRAT S@bBdInPaNt th RRAL tRé IHHteg i"a|p@t't$|res 5 in the
whi ch extend in subst ant| ally oppasite dj regtl ons

facingpeleqty COPEisst NIPA S RIS i A FSehifst opith e fﬁ’iné?“t"a' ot 172
défithg &P Eéft?élaﬂdlontch‘echlerﬁm{u@@?@r%ﬁi 53 |aﬂt:15f|r§f € fourth pairs of

separ ated from one anot her er ab e faci ng

oulieseslotsad 7, Childkhensl?i q,hé7h,ahg‘@rws PHB«@@B@&&O%hmentra'
sé&.o%b o8 Méh@trl% ﬁf‘s@rtél%hb(*d dah% Jfacmteesr%bse@tb hasi7d, e,

thi ckness o out mm Preferably, facin
1§ﬁegatexmﬁoautsrearda' fr@nmrem@ve mest @f His 9|St&1‘h@dét0 the central
t i h a
S8 S8 BRI LEr fpis 7RSI IRy o
sl:lbﬁaatlallyeasmld)-lmlrptr oﬂwthmgeratpjelr slot d 7ian ﬁn(;;lrpjpiqqgewgetrlc terms,

t Sk L AATGETE 3 PR AT AInE PO sy o £ RERS, first and

speafdeV ablhpes wWioskdals agjdhdbe olmassme didtakerdsobbnalobtive cross

o V5 koo e 75} BB BREoR e 5 e AT Ao e same
obpokitagistdianids afrtaelmedsfttheagessherenbyersaif-thel+ shape.
 am nation. Preferably, the facing sheet includes a

plurality of printing apertures and the backi ng sheet

Aty v adewilpbe! uHddrstopdoghat eaerpresesntamaehumemmneﬁm desrrlbed in
| ocated in corresponden e with ective

S,
rBRFRD 1 AR 6Y STDRIEe bt CERast R api anyriferent
WG Rithdlelepafghg desmatiitl uespe tof Bfe ¢hR@tRMCEs defined by the
apertures_and the backing sheet includes a plurality
appeprehalaiBEesses which are located in correspondence
with respective ones of the clearance apertures in the
facing sheet. In one enbodi ment the printing nmedi um

Fosraxemyde, i apAteEter0BOdRSN;, Where Priftingepntesp ddanarhuaorkpiece
r or use

e e SR e R R 0t g

medi um onto a workpi ece, the printing screen

conprising: at |least one printing region which

conpri ses a sheet which includes a printing aperture

t hrough which a deposit of a printing nediumis to be

printed onto a workpi ece, and at | east one reservoir

which is located to a rear of the printing aperture

for containing a volunme of the printing



medi um and at | east one enclosure regi on which

conprises a blind recess which is configured to
wepwboss2e feature on the workpi ece. Pref er abl BCT/GB2006/000512

printing screen conprises: a plurality of printing

regions. Preferably, the printing screen conprises: a

plurality of enclosure regiqgf. Preferably, the

printing aperture conprises plurality of slots. Mire

preferably, the printing aperture conprises a

u f S -

AR ok 08, B HIec b BN R HS RS AU Nyt gt & on
conbid atr psh’ong mceneit@mgame ig| an saltematiMe embodiment theeprinting

schvar by ity v o BT RRL: Mg Beligler, 8 ki ve

to one another.Preferably, the printing aperture
conprises an inner slot at the central section
thereof. More preferably, the inner slot is an

el ongate slot. In one enbodi ment the inner slot has a
substantially uniformw dth. Preferably, the outer
slots conprise first and second pairs of outer slots
whi ch extend outwardly fromrespective ones of
opposite ends of the inner slot. More preferably, each
of the first and second pairs of outer slots defines a
V shape. In one enbodi nent the outer slots conprise a
third pair of outer slots which extend in
.substantially opposite directions fromsubstantially a
m d-point of the inner slot. I n one enbodi nent the
outer slots conprise a fourth pair of outer slots

whi ch extend in substantially opposite directions from
respective ones of the opposite ends of the inner

slot. Preferably, the inner and outer slots are
separated fromone another. In a still further aspect
the present invention provides a printing screen for
use in screen printing at | east one deposit of a
printing nmediumonto a workpiece, the printing screen
conprising a sheet which includes at |east one
printing aperture through which a deposit of a
printing nmediumis to be printed onto a worKkpi ece,
wherein the at | east one printing aperture conprises a
plurality of outer slots which extend outwardly froma
central section thereof. Preferably, the outer slots
are elongate slots.In one enbodi nent the outer slots
have a substantially uniformw dth. Preferably, the
outer slots flare outwardly relative to one another.
Preferably, the at | east one printing aperture
conprises an inner slot at the central section
thereof. More preferably, the inner slot is an

el ongate slot. | n one enbodi nent the inner slot has a
substantially uniformw dth. Preferably, the outer
slots conprise first and second pairs of outer slots
whi ch extend outwardly from respective ones of
opposite ends of the inner slot. More preferably, each
of the first and second pairs of outer slots defines a
V shape. In one enbodi nent the outer slots conprise a
third pair of outer slots which extend in
substantially opposite directions fromsubstantially a
m d- point of the inner slot. In one enbodi nent the
outer slots conprise a fourth pair of outer slots

whi ch extend in substantially opposite directions from
respecti ve ones of the opposite ends of the inner

slot. Preferably, the inner and outer slots are
separated from one another. Preferably, the sheet
includes a plurality of printing apertures.



In a yet further aspect the present invention provides
a net hod of manufacturing a workpi ece assenbly,
W@ vpsseng t he steps of: di sposing the above-PEFGBR®EA00512
printing screen at a surface of a workpi ece onto which
at | eastone deposit of a printing nediumis to be
printed:. driving a print he over a rear surface of
the printing screen to force printing mediuminto the
at | east one printing aperture of the printing screen
cl3fmgnt o contact with an upper surface of the
— WOT Kpi ece; and separating the printing screen and the
wor kpi ece such as to provide at | east one deposit of
ythe AP“rﬁNti'n Jsdredh UBH Qiset e oW 'pﬁﬁ?ngpétefeea_rs@m% deP8sit of a
met hod fUrcher conprises the step of: “pressing at
| eaqtrinding robflisen ooba 8 werkpigce) e Priokad Geprest €0rBpasings
to ; j
depce i [ Lins EHHIG 1RABALEEE IR oE FHndRDSberddt through
condulith \eedepasityof & prirding erdsihainnisrio béderinbekpnte @ werkpiece,

o LS SR B apA s, AL AT e Bee -

way fektursampihe wortkpiadet landef-er ence to the acconpanyi ng

draw ngs, in which: Figuyre 1 illustrates a fr -
per sabég‘fqr\ﬂle b@\ﬁg'@vgosfheg% S\H'f'ﬁ? i'%a'SQSF%iﬁO "4t (?Hﬁ%g%c%%g facing
Wi t hsheeBf ﬁlfelebécﬂ@n@@héd& mohiding at(‘jcheaw ese nésdravierdjesture which
Figure 2 illustrates an exp|,ode rspective view o -
ChoU s Tedten N coreerpnsines JOHE IR aR R 516 rivtiisratgthure in the
a VefakingadheeeGbi enatainihgw (sleeie enthe byintihgtrhedium to a rear of
printing screen of Figure 1; Fi_g\tljgﬁe 45:%) [ Iel&tjlgst rgt etsI

t he e At 1936t SRRRIINHII BPGUVES 1M\ HHETaCiNg shiesl gRd At least one
Wor KpliRf PessORhicA B Richtdd MY @PRISPbh@ERdE Giithe tidé kit least one
illustrates the printing screen of Figure 1, follown

oper EEAANCOf aRaELIrgr imth@dagings shealcs asrihdeHpe @ ca%lty for
MACNERGodiRG RRO Y& turd bA¥hE védrr(pecé! ustrates the

printing sCreen of Figure 1, tollow ng separation from

the printed workpiece; Figure 4(d) illustrates the

prin KRi 0 re MRS F ki
201 oS pURRE SRRy Gl G M P iRd B eadt Bffe BRnting sperture
5 i | tormpriaees piirBlibyefkeslots:y pl an view of a printing

screen as one nodification of the printing screen of

Figure 1; and Figure 6 illustrates a fragnentary pl an
3vi ewThé painpingreciean steletm Zswhereirhthe abtéast oneipyinting aperture
the printing scr, f_Fi e Fi e Jool 4l

. or ERTPHESE & I ot s slbes, VD “gugr, PRI from 2
enmbodemealt seafioh ike@oésent i nvention. The printing
screen conprises a first, facing sheet 3, in this

enbodi ment a thin, stiff sheet, which includes a
4p! ur ghetprindihgcredn afjciaiper3, whesreln ther autgh sloits ahe elongate slots.
deposits of a printing nedium in this enbodi nent a
conductive epoxy, are to be printed onto a workpi ece,
5.n thihe pRRGEN rerdend of edsli Breros, swgtinatiee oMer gldtbehave a
positions of the deposits correspond to the positions

of olspRetestialy,upifeE MiBBYI nent semi conductor di es,
which are to be nounted to the workpiece, and a

lurality of clearance apertures_7 which are |ocated

-n cdheadogeseraeniof @nyeelt elasas 3ite 2hvhersim e peier slots flare
el ectd: Al if PIBARER Bne'fothierar e | ocated on the
wor kpi ece. For ease of illustration, only a fragnent
of the printing screen, which includes one such

printing aperture 5 and cl earance aperture 7, is
illustrated.ln this enbodi nent the facing sheet 3
conprises a netal sheet, such as a stainless stee
sheet, but .could be formed of another material, such
as a synthetic material, for exanple, a plastic, where
havi ng the necessary rigidity.



In this enbodi ment the printing and cl earance
apertures 5, 7 are forned by cutting, here |aser

W@ i06/087529 but coul d be fornmed by any ot her knoR€IT/GB2006/000512
techni que, such as chem cal etching, or indeed the
facing sheet 3 could be fornmed by electroformng. In
this enbodi nent the facing sjyet 3 has a thickness of
about 100 mm In a preferred enbodi ment the facing
sheet 3 has a thickness in the range of from about 25

7.m tﬁeaEﬂHErnﬁo&rgeﬂ o-Fhé%yPBF HAiRE 8PRY BUNPSerairf @6 at least one
conpris urality of el ongate slots 17a-e which
t ogearmtrngdewrﬁ@ret ¢ prasaseam indrertdhet Adhessantizisertion theyeof.
be printed on the workpiece, with the printed deposit
conprising a plurality of elongate el enents in an

8.ar r aifgepenting screespfrtiing 7t whereinghetignarzglokls amelopgate slot.
enbodi ment the slots 17a-e are each substantially
i near, and each have a substantially uniformw dth.

9l n tThe pririodj rserdent lvé chinh s7 130-8 Mdesein wheltihnef slot has a
about described in nore detai

100
her e?%gq‘rb%{nyt%fmwp gf the slots 17a-e determ nes

t he hei ght, and hence anmount, of the printed deposit

[n this emhodi nent t sl ot 7a-e e arate
18ne ﬁi‘ﬁ) g][}'”gsﬁﬁrﬁeas n f‘ytg é'mﬁtgat@ Rne PRI | He chu'Per slots
al t e¢drapiive fesbadd netbnat pdiensf autes sifts taeickl @ttend outwardly
17a-e coul d be mtercgnnected%l?lci)sr g i S. enbopknent each

of tHRMHFESREFE 9pes PLPRROS!G: Piste INgESOEongat e

slots 17a-e which are arranged in the fornrof an

extended cross, with a first ntral sl ot
1def i Ah®PritEEnBFEen sYcElBn 1, ¥ rejPi RGN g éiaerftra? @ng, second
and Pa.@bf BlErsfnenfdripat sy ghapeit er slots 17b, ¢, 17d,

e extending outwardly fromthecentral section. In this
enbodi ment the first and second pairs of outer slots
1%7b’ Tﬁe g]%@mgesc‘?éér?ﬂfjclﬁ%"w gryif m@rérﬁ%ﬁéﬁdté!reslefbe&mpnse a
of stal” ends central slot 17a. I'n sinp

geonﬁhlrd oatrepfneuter i5ots whtieh extend Ubwfrféaat'%IWapap%‘iecﬁ'fectlonS
can WMHes ail adjoins the

base OP{EQ@S%EQ%@FaQ%d%w?g@?ﬁ@%alnen?k#he outer slots

17b-e flare outmardly relative to one another, such as

o p t PAsi e S f

he 2!1' g t{ sc“&eq]{ %?hégﬁg{ifflzér lSAfFr Gh I;Ler %mt@ra‘élptg comprise a
encl ﬁmartra papamceaukrhr slots whioh @rtegd esgubeuaytrahy; oepesitgydirections
size_.in an_ou r [ QA ..\ nt,

the TG FSPRhLE cheR o Bt kBHecily ot BE TGP 4RT"

dlrectlon i's such as to prevent the entrapnment of air

poc ntrn screen fur r, -C ri
ccontte g Eradt 228 et ¢ it al e Thetnmer and outer
rel atsldt@aYeEép&HetédWﬁﬁt'n ase @optieared to the facing sheet
3, which is fixed to the rear surface of the facing
sheet 3. The backing sheet 19 includes a plurality of
fgLsermnel priclied tserm 8fl amhi afhclgixiendid hapuwgtertinethe facrng sheet
backing sheet 19 and are | Fpted SO0 as to correstg%(ﬂ)n
in pdEa HHCkness iz the rangee’ HpRY FRAE2 S HMMEQ AROY gm-
sheet 3, and a plurality of blind recesses 23 in the
| oner _surface of the baqking sheet 19 which are .
16catléd@ RiNtRI ﬁ@’eéarorfééf’p@ihd i Wheesin tthe haging sheet has a thickness
cl ear@ngRy g@bﬁpﬁes 7 in the facing sheet 3. Again,
for ease of illustration, only one such reservoir
aperture 21 and blind recess 23, which are
counterparts to the printing aperture 5 and the
cl earance aperture 7 in the facing sheet 3, are
illustrated. I n this enbodi nent the backing sheet 19
is formed of a synthetic material, here a plastics
material. In this enbodi nent the backing sheet 19 has
a thickness of about 3 nm In a preferred enbodi nment
t he backi ng sheet 19 has a thickness in the range of



fromabout 1 mMmto about 8 mMm1| n this enbodi nent the
reservoir apertures 21, which are here substantially
wo ewbastied ar i n shape, have a | ateral extent |RGI/GB2006/000512
slightly greater than the lateral extent of the
respective printing apertures 5 in the facing sheet 3,
and define reservoirs for re{gi ning a volune of a
printing nediumto the rear of the respective printing
apertures 5. In this enbodi nent the facing and backi ng
1?;_he_eﬁ§e ﬁrinﬂiﬁgﬁc?eé@'@f'lﬁyegf EREAL Neko Usd, NGhardi®ithe Gting sheet
am nation chine, where an "uncured" aqueous pol yner
i s proowprikes deretekshadie sheets 3, 19, which pol yrer,
following | amnation, is cured and provides a
| am nation | ayer 31 which bonds the sheets 3, 19
180gethmprintinghsrsedraf anyt abicladmed! tthat7,t wherdlaribensf lepst one

the facj ' [ t :
i T HSCEN, PR B BAERRG sheef hakta Fgfal ctent just greater
aggrimai ¥ dateod! dxtdnbrf tee bhidest doseprifitindi@ppriiung imghe printing
screen wll now be described hereinbel ow with
r ef ef e to Figures 4(a) to (d) of the acconpanying
drawi ngs. As illustrated in Figure 4(a), the printing
creen is first |ocated over,_a workpigce Wwhi.ch in,.
1B s'?lé‘?rt%'&‘};:'ﬁ\gn?cr?%'& oF iy ot ?J’F'l'}?%ﬁi‘i"yigf WhEK{) thg hatking sheet
t her ggdla thitkhbBssiretieodingerdf fedreciboabilcmeoipabent 8,mm.
with the clearance apertures 7 in the facing sheet 3
being | ocated over the respective features F, such as

200 bghenglinges rkm noft kexidl 1190 WAeRSSEthe2ddcRirghaheet has a

backi ng sheet 19. For ease of illustration, Figures
4( a) thigkness qf|abest BaEt he wor kpi ece W as i ncl udi ng
only one such feature F. As illustrated in Figure

4(b), a print head of a screen printing nmachine é{]eot .
2111 uShe AArEng scraeBnotiRNVedf BRERS thdoufPeWhelieingthe fcing and
the Bpiifhd RHesS S2borkieatodetiep. force printing medium
Pfro?}uétﬂebregervoi r 0apertufaes 2 1 in the backing sheet
19 into the slots 17a-e of the respective printing

er it Sce@hO Ch1 Wb &reid end!RBERg SHTd BEEGRY sheets
?‘ﬁe m%s&'@é@%ﬁ‘%ﬁ ?Tﬁgwat éd [ne_Frlhgure 4(%), t he I é :
pri ntereosded &ogethdr bridolaok farat@tidnar e t hen separ at ed
fromone another. As a result of the adhesion force
bet ween the workpi ece Wand the printing medi um P at
2he ghet pridtieg scofeneal Bnpfoft dlainps ilnta 23, aywareiw g Hcing sheet

or i nebC LA PURERRED! Py BPERGERS IR PAFRIBIND e eludes -

aper tplureityd of segezvair redrinnes hvbiakoatepiossdNin serrespmdeoce with

Phe. dERRSTTe Besainearnord S RF o tog Mg 8ie

an arrangenent corresponding t o the slots 17a-e of

the printing apertures 5. virtye_of _th . .

Yot |16 BEMERG G et Op Ak STt s 6 @3 hergly the facing sheet
pri ntihAgded avRidalisyet kled fel derfdrearnbehaciickirfisheet includes
Wi th the height, and hence anpunt f the deposits

bei ng? PEralitd REPNIBY FacEsTRSIRICF atheP@tet dn 1 I%SPSPQE”CG with

the Web?édtﬂﬂ: SR diuhesciGaratbe betlifisSinkha-facinl dheeat er

wi dth allow for greater evacuation of the printing

mediumP in the reservoir apertures 21 in the backing

?EgetTﬁ. effting! EH%tehaB?gbriyn ofi @&t 4( 4. 28b)\@sdreiCthé Nprinting
I's enbodi ment sem conductor dies, are then nounted

on t hwedisink soepEises byconddslyemgPeXie obj ects O onto the

respective deposits D. In pressing an object O

downwardly onto the workpiece W the printing nmediumP

flows in the outward direction, and this flow, by

virtue of the configuration of the printed deposit D,

is such as to prevent the entrapnment of air pockets

beneath the workpiece W Figure 5 illustrates a

fragmentary view of a printing screen as one

nodi fication of the printing screen of the
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faci ng sheet 3 conprise seven elongate slots 17a-g,
wth a first, central slot 17a defining a centra
w@ewbiogns2of the printing aperture 5, and firstPE€DGBRIOGAI00512
pairs of outer slots 17b, c, 17d, e, 17f, g flaring
outwardly fromthe central section. In this enbodi nent
the first and second pairs aof, outer slots 17b, c¢, 17d,
e extend outwardly fromrespective ones of the distal
ends of the central slot 17a, and the third pair of
outer slots 17f, g extend orthogonally
fromsubstantially a md-point of the central slot 17a.
24.n & wppintingesieen ifer tusentn serpens pantng 7L (pagkfqnee dgposit of a
shape. whi d THAS
ana HnEBRaReATh B8 SRAERRRLET 1Ry piinting SpRfen B0plighe!
di stadl leesidenefpriviingiegine whishscaraphisgss aoshagiewhich includes a
shape, ,Fi g [ ] (AVARYA : .
o oo bl gt fuen 3, HERSEBE 2 R aidim is to be
pri ndrimgd sateanwofkpidee, andvet-dasicond ezbeevndiovhienis loTaked to a

printing_.gcreen of this.enbodi differ 0 -
of tT8" &fi ﬁ}q R&”gePeERe%‘r'“‘t ﬁ%r gggg?é’%%s%r | %l[éh‘\éno'm.%te printing
enbadea®ii; and that the printing apertures 5 in the
facing, sheet 3 c rise nine elongate. slots l7a-i C
wi t (PLaeRPT Se Qlosie taoin MCIEPITISES - BIREY fgcess which is
sectigafigQfed ftLeRdlosd bIfgatperonuhe Workpiatef i rst to
fourth pairs of outer slots 17b, ¢, 17d, e, 17f, g,
17h, i flaring outwardly fromthe central section. In

2 hi sTiRaTbRAlRE BErdeReorf didift 260cdMiprigingai rs of outer
slots 17/b, c, 17d, e, 17f, g extend outwardly from
r es pRBUrdEY sHES T3 ING FYiQfist al ends of the central sl ot
17a, and the fourth pair of outer slots 17h, i extend

orthogonal ly from substantially a m d-point of the
28ent Tlag pENBig sgrEeN °frF|§'FhBﬁé)"g%70rF€mF?rts”?%:r ms, the
sl ot | A Re $R8BARsWHI ch can be represented by
a + iﬁgggwwﬁﬁsit andese%ond V shapes whose tails
adj oin the opposite distal ends of one of the cross
mo age, fdidits 98dts N hler&RagRS printin
Z%i cﬁﬁéaéﬁgqthﬁﬁgr%gng?oapﬁgrtdéélmsst al “ends oP {ﬁe oneprlnl ¢
of t hpertureseomprises & pbfratityeofislelsape. Finally, it will
be understood that the present invention has been
described in relation to its preferred enbodi nent and
30an Bhe poiditihgextréen vhalaindi 29, ewbertcimélys printinguaperture comprises

by ¢ AP A AL SR Sifion SRS UGB, Rpd bAal section

enmboehereof., where printing onto a planar workpi ece W

the printing screen could conprise only the facing

sheet 3. Al so, use of the enbodied printing screen is
Fescrhbestinting ebasdnodf totaimn 30pegraict tipy ioutémglots are elongate
technj que, but in an alternative enbodi ment the

prin§| ¥ screen coul d be used in an of f-contact

printing technique. CLAIM5 1. A printing screen for use

in screen printing at_| east_one deposit of a grintiq%

3Pedi Uheopiinting weraesi et &laimn0 fi 3t Wg'eg%Pe%W uter slots have a
conpisi 6iidtiafly lihfféfm iagi.ng sheet which includes at

| east one printing aperture through which a deposit of

a printing nediumis to be printed onto a workpi ece,

$0d_ &kl Sﬁ%ﬁrgj’%@re@neéf %H?eofaé?giﬁé“i%@ BSN vierein the oyter slots
configured recelrve a feature on the workpiece; and

a sedlane pubmarkdhnhelstive to @ne @Motkerdi sposed to a rear

surface of the facing sheet, the backing sheet

including at | east one reservoir aperture which is

| ocated in correspondence with the at | east one

printing aperture in the facing sheet for containing a
volunme of the printing nediumto a rear of the at

| east one printing aperture in the facing sheet, and

at least one blind recess which is located in
correspondence with the at | east one cl earance
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3. The printing screen of claim2, wherein the at
| east one printing aperture conprises a plurality of
Wo@i0en8skot s whi ch extend outwardly from a cene@EGB2006/000512
section thereof. 4 . The printing screen of claim 3,
wherein the outer slots are elongate slots. 5. The
printing screen of claim3 o05n4, wWherein the outer
slots have a substantially uniformw dth. 6. The
printing screen of any of clains 3 to 5, wherein the
outer slots flare outwardly rel atlve to one another 7.
The printing screen of any of cla whe
34he Eﬁe IRsHgNdoREreshi Ak iany Qf)é?r“i'mse390Fﬁ)r338e§’h§he'an printing
sl ot ortideR! t PEHdrebNg
scr ee@é ol%rléeﬁ sr7€% ﬁgﬁr%ﬁthﬁ%ﬁﬁﬁgr‘ tr?t gtg—&l%s an
el ongate slot. 9. The printing screen of claim?7 or 8,
3%‘“”%@%%‘%@ NOGLes! B clARY 4 SNH%F&W&@' |nhe|=‘%'lc§t°fs”hn elongate
printing screén o I"ai s
9, whklet.ein the outer sl ots conprise f| rst and second
pairs of outer slots which extend outwardly from
respecti ve ones of opposite ends of the inner slot.
361. The mintitg sgrezor ebrlaiin Sdaiom 3%), wivkegini theedimreroslot has a
the fir se ond rs of outer slots defines a V
shapEUbsEnt'é;ﬁ' UTJ' ?rﬂt %hscr een of claim10 or 11,
wherein the outer slots conprise a third pair of outer

| ot 5, whi ch.ext end | subs ant| opposi t.e
g'r r ei.t’?o‘?tg' Nt §6B s a?r[PY A SR Sml% tﬁo?ﬁt WiEreineth e, Rufer slots
sl ot cohprisd TersPrainat $é®nﬁlcb@re@ off outkrisiotd 2whisheexeiendt betwardly
outer slots conpri se

g our Ig ch outer | ots
ohi ChroBkCemscrTE Sugs phapparts <Bibbe e Pier s ons 11 om
respective ones of the opp03|te ends of the inner
slot. 14. The printin reen of .cl ai / to
383, \mér%’"‘ht””tgnéc"eﬁﬁei’ oa?er\'t@r s€afhp 0 g&ggrfétsg&“d second
frompaps o@'@gté]eélots]cfef"n-@é% Prshapeng screen of any of
cl arrrs 1 to 14, wherein the facing sheet has a
th| ckness in the range of from about 25 mmto about
e préhti ?cr@én BF CRIMSHS %ﬁﬁsoﬁlvtfe'ré“hrﬂ“rea)utéh@fo@é @omprise a
the facing sheet has a thickness of about 100
The phirdtnaigofsevtessiads varigh extendimsubstaptialy Onﬁe$'éﬁ> girections
the f t. 18. The
pri mffoﬁté%gggéégﬁ%ufagﬂggd g?ﬁrt%grﬁﬁnésﬁtlnet?'%ﬁ%7 wherein the
at | east one reservoir aperture in the backing sheet
a € u r gat n I
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pr i ntfonghgiairesf. otter sithe \Athrcrrnexm}dso rsgbataorclaﬂnpp@bsrte directions
cl ai
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mm 20. The printing screen of claim 19, wherein the

cki sheet has a thickness, of e.
B ne Tk, BOGRbe FeEedhnie) Y B Hiais 1% 1 2o Wieken; Y jpper and
f aci ngutaneiobastd gtgaaehleertoomr@qd)ambaértoget her. 22. The
printing screen of claim?21l, wherein the facing and
backi ng sheets are bonded together by hot-roll
4dam NRtdHting2 3cre&Refopr gy urnocrsesernegﬁnﬂﬁg adty |t @ BBpdsit of a

to 22, wherein the faci ngNsheet |n’% udes a pluralit %"‘

of pritiNg MeAHEY08E0 7hVeTKRIasEc KNRPURMERG SRR ROENRsing a
pl ur adrdey wﬁ.cﬁeﬁeru‘debrataw&rstuw@ pMtit aEerthra@&he@hgm which a
correspondence with respective ones 0 rintin
aper t dgrositi of a paintigeingdimads to be printed rﬂﬂthta wgrlgrye@eénwherem
of any of clains 1 to 23, wherein the facing sheet

includes a plurality of clearance apertures and the
backi ng sheet includes



a plurality of blind recesses which are located in
correspondence wth respective ones of the cl earance
w@p®onsrses in the facing sheet. 25. The pri ntiPQI/6BR@®€/000512
of any of clainms 1 to 24, wherein the printing nmedium
conprises a conductive epoxy.26. A printing screen for
use in screen printing at |epst one deposit of a
printing nediumonto a workpiece, the printing screen
conprising: at |least one printing region which
COMRESHS |ahsE Rt prktieg dpesturdesompBsedta PlLrapgs bfirciiter slots
t hrough which a deposit of a printin diumis to be
pri rwidigh extendhoyiyrargivelcem asantel ‘F%%P §EHeser voi r
which is located to a rear of the printing aperture
for containing a volune of the printing nedium and at
43.easkheopeinging| stae® of egjpioh 4hi wﬁet%mﬁhﬁs@'éte& gptsnare elongate
recegssWhich is configured to enclose a feature on the
wor Kpi éce. 27. The printing screen of claim 26,
conprising: a plurality of printing regions. 28. The
480! nﬁ}e{]?»rl‘?\fibﬁe&rgén S 14FHE 4 206r 21? \HIEF%@H th&%utér siots have a
plurality of enclosure regi ons. 29. e printing
scr emrbstdntially wiifoctrawiddh26 to 28, wherein the printing
aperture conprises a plurality of slots. 30. The
printing screen of claim?29, wherein the printing
4BperThe @rindimgr ssesn af @nyr af ictajmef 42 b et4,swbereintthehouter slots

ext ef_nd out vvargll y Larrliomta centr e§ecti on thereof. 31.
The TiErRYGrdyrediveioqng %8 wherei n the outer

slots are elongate slots. 32. The printing screen of
claim 30 or 31, wherein t out er .sl o have .a
48 nsTRO ARG SFRFHD Ph Y TSRS 42115 Bt PR theeatyleast one
of apMnhg Gbaitfe 30mpeis@Lan Wesredlot atheheocdreral Seetion thereof.
flare outwardly relative to one another.34. The
printing screen of any of clainms 30 to 33, wherein the
4Pl NThEDrARRTE HEReh OBPEIRFR 4G NWhBR@A thEOinnak sidteis an elongate
central section thereof. 35. The printing screen of
cl ai P84, wherein the inner slot is an el ongat e sl ot.
36. The printing screen of claim34 or 35, wherein the
i nner slot has a substanti alqlﬁy uniformwi dth. 37. The
48r i nThagprrting sciaenaf AN A5 44 whesgn theeiwisy flok has a
oute FPURELSS Widthst and second pairs of outer
sl ot éu%ﬂg@ﬁag& e‘ncﬁﬁutlwar dly fromrespective ones of
opposite ends of the inner slot. 38. The printing
cre : ' [ hgaf | iR lot
Beconle P, Rrden INEEIR GARR B0 £ B piRlemhe guter slots
pri ncompriserfirsh anid s¢cong BFireof 38 tenstatsi wihicheextgndr outwardly
sl ot ' LT e i ch
ot elie TegistEvE enih of PRanigen e binSsh S O
substantially a md-point of the inner slot. 40. The

rinting. screen of claim 39 rej. t
PV A eapt i motoeneranstaid 8 1k, Bk g second
subsipaftidtlduyerogipsddfinedia ¥shapas from respective ones

of the opposite ends of the inner slot. 41. The

printing screen of any of clainms 34 to 40, wherein the

512nerrh@rwhrctmc;e§cr§é@bs cfaanm 4% paise; thetEinrthenritansiobetomprise a
42. A printing screen for use. in screen printing at . .
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wor Kifif Subbi2@tiany BtrhRBpSiAE @EBhé MARiskdtng a sheet

whi ch includes at |east one printing aperture through

whi ch a



deposit of a printing nmediumis to be printed onto a

wor kpi ece, whereinthe at |east one printing aperture
weowpiosses a plurality of outer slots which exe@ndB2006/000512

outwardly froma central section thereof. 43. The

printing screen of claim42, wherein the outer slots

are elongate slots. 44. The printing screen of claim

42 or 43, wherein the outer slots have a substantially

uniformw dth. 45. The printing screen of any of

5l atppe ARntiAg4deredhesfeciairh NB1 owirareisl oihe dutar eslots comprise a
outwardly relative to one anoth rintin

g r. 46. The o
scr é@wtBiPaimg ewtet Sty high %te@gmm&s@qjilaglﬁeopaosﬁgégr(ectlons
ONe fiYrh HebRELtRRES Y &F tﬁ@rﬂgf?bg;@é eflsiofiRE ivddtsied. t he
central section thereof. . The printing screen of
claim 46, wherein the inner slot is an elongate slot.

548 THe AhtifY! O9eSF R4 bf W@ 46 1o 547 whdieiett: tileer and
I'nner slot s a substantially uniformwdth. 49. The
pri ruitegsiots aemsedaraigd HeMcong ABOWSrt 0 48, wherein the
outer slots conprise first and second pairs of outer
sl ots which extend outwardly fromrespective ones of

S4ppolie prietidg sofeenhef amnef clainag 4280, S heheieimthegheet includes
screen . J 10 I each of the first and
seco%alu%é\'@sgéoép'%tﬁ?ge%%tﬁeg' defines a V shape. 51. The
printing screen of claim49 or 50, wherein the outer

| ot s conprise a i rd.pair e I L ch s

58xt ehdFICADer ARt RE g ol el tirERising the steps
subsgfantially a m d-point of the inner slot.52. The
printing.screen of.claimbl erein. t l.o
conp‘ﬁ'?%gs'ﬁg ftgﬁrqrwtﬂbﬂ persEn Sl 8F8 é'tn\%ﬁll gﬁ 52{( gﬁdéﬁace of a
subsyapipiedd gpneppdsdht &t Maseoheé alepobitah a esipdogimedioness to be
of the opposite ends of the inner slot. 53. The
pri nPiM§decr een of any of clains 46 to 52, wherein the
| Nnedriding Wkt Wt dver @ reapauaiaed dfriha priatiag aichean to force
54. The printin scre%of any of clai.ns 42 r;:o 53f the printin
wher BIiRtig dnefivd? 1ntefhfyas lep | WP "8 AT TE Ry P g
aper %ﬂ'@@ﬁ -amePintd comabe it armappdrogiriddends thewosiipiezes and
assenbly, conprising the steps of: di ?‘EDSI nsctg(hhe ide at
pri neenRyayBeadds BN SeReep) Aidnng WKBIECa:SUehse fo pEovide a
of a;af KRE&RPBR P thEipFiftiAg rediEin enehd arpRbiecel a
printing nediumis to be printed; driving a print head
over a rear surface of the printing screen to force

5. ! n%@%@ﬁ'ﬂidﬁﬁ HERO sENRurBer @AFHricING the sBdp 6 _
aperture of the printing screen and into contact with
an uppessingiataesstopne ebiag Rpicetle aingasteparadenagitt pech as to
printy ’ j HRS 8t Redeh oRE dePpoBitOVi de
at | a@&tﬁﬁgﬁgﬁ%ﬁ'{%@@%ﬁn ntan rrggi udrﬁac())nI t he
wor kpi ece. 56. The nethod of claim55, further
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Shto he artgadt Bl s Bg LuferstP8le, BPRGRG, Rdum s 2
| eastcopdaciig eppxyn the at | east one deposit. 57. The
met hod of claim55 or 56, wherein the printing nmedi um
is a conductive epoxy. 58. The nethod of any of clains

55, t ol manerebn dniyeofvatdiipiseBE tos 57, | whelfaimrtbeoworkpiece is a
substrate.
leadframe or substrate.



