Conpositions conprising cross-species-specific
anti bodi es and uses thereof The present invention
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cross-species specificity for gevaluating the in vivo

safety and/ or activity and/ or pharmacokinetic profile

of the sanme in non-human species and humans. The

present invention noreover relates to nethods for

eval uating the in vivo safety and/or activity and/or

phar mabdisiPleANcA SSEMBI.PESsaND MEFODS G DESPI o8Y

exhi biting cross-species specificity. The present

invention also relates to nethods of neasuring the

bi ol ogi cal activity and/or efficacy of such bispecific
ahe¢hoigabEeld af the invgndiosss- speci es specificity. In
addi ti oy ih{ tl%rnq%fé?ésk@?ﬁ’?ésﬁé Qidplsyl ates to

phar maceuti cal corposi 1 on conBr|S|ng bi specific

singl e chain anti bodi es exhi biting crossspecies
sBack§round ofithe irventidipds for the preparation of

phar maceutical conpositions conprising said, bispecific
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is to proYe that the drug candi date works and is
e?'f'?"@é@iiﬂﬁy A% safe. Specifically, the purpose of
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clinical testing 1n humans. The avi of a s
ncatbode dudrasgeotiadipaoeCCELg) aaanged as a curtain backlight.
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candi dates for drug devel opnent, it al so conplicates
their preclinical testing. This is because of

speci es-dependent variations in the sequence of the
target nol ecul e bound by such anti bodi es. A nonocl ona
anti body or fragnent thereof which specifically

recogni zes and binds to, say, nolecule Y via epitope X

Y a s o



chi npanzee is therefore mnimzed. However, testing in
chi npanzees is very expensive and fraught with ethical

W@e@blers? Furthernore, chinpanzees are endangeCEBEP2006/009803
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ani mals so that the nunber of sanimals which can be

used in experinentation is very limted. For nost

devel opers of (bispecific) antibody therapeutics, such
preclinical testing in chinpanzees is therefore

precl uAﬁUougfhéC@JMnahmexacapamedﬁwermtg n gtghen-temperature
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fragment thereof instead of the non-human nol ecul e
whi ch is endogenous to its own species hi this way,
the (bispecific) antibody or fragnent thereof

admi nistered in preclinical trials will encounter and
bind to the human antigen in the transgenic test
anlnal For exanpl e, |n a study deS|gned by Bugelsk
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data obtained for the drug candidate may still be
limted.It is therefore an aimof the invention to

w@e@viogeen sol ution to the problens outlined aPC/EP20061@09803
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solution to these problens is 4he provision of
bi specific single chain antibodi es exhibiting
cross-species specificity which bind to human and
non- chi npanzee prinate target nolecules and therefore
ctran$portisg dhéwatt enéagy ;ﬁnoml a ncaraér e\dﬁ it then nodarsaffet sthermally
act|V|t§ and/ or harna |net|c file o

[

HISHIAING R e BT eens Grermaly esatagnt i cal
form - pa S c e f
the | rpamelhbdbof QP§§€?§'§PE§ %E%&EF@ o, HcofpRARterd includes
sopeflating renilightaaoiicedly prodpce dighty whéier e bghrtdsmgce is thermally
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vivo) Aaﬁ'féltIYocﬁWé‘/ %tl@él?'dﬁdlMgaé‘CHéHsnﬁ’iE@i(/Bﬁ@rOIﬁ*aggﬂéﬁlve display

profile of said bispecific single chain antibo
haesaiding| to @totembodigest tinclutes i usirgtd dhemmalselatm around a

RS issRle S fudlsehte ity Eleffiaand transpaging thediaht from a

abacKigHY light d@uﬂc@eﬁuﬁ#@&%mﬁeﬁnﬁéStheﬁnéll isolation_ into the isolated
adm ni steri ng}lsal bi specific single chain antibody t

aP@dninc Ardgfakz e @blerdoeuse ithis wispday itaghnalegy rinvhigh amb|ent
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safety and/or activity and/or phar macoki netic profile
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In particular, it is an aimof the invention to
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Tor 't dipldy 2RahBE Acoliitf (bl RnE? Fkopint"hoiudes a
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nti bod denotes a singl e pol ypeptide chain
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f $owrte pamd arfgsaﬂerrmnranwmtn ihlc@ﬁeythbltedﬁ)et'@tu@bﬂtrfe rqmd crystal
n&l ecul e, nol ecul e, and the VH regi on of

5Py ssing M'Wdfeﬁaeafom rerapeatynecel thg asmbigst epViEonsBent of the
sgéderpilyant i gen, as defined in nore detail below The

t wo blndlng domai ns are optionally |inked to one

anot heA display skoordinptoyp éptheteerspadiereng évcbuded & display panel, a

b e 85k 1 irely oiale 18e Panal Gam am Abieny sy onmen,
f & ighBBoarel BiI8PYsed Blisiddd cﬁaMbeF e&ﬁd)% l}grhttdiﬁdé/ donfigured to

region and VL region within each of th

second bi ndi ng domai ns being |inked to one anot her via
a pol ypeptide linker, for exanple of the type

di scl osed and clained in EP 623679 Bl, but in any case
| ong enough to allow the VH region and VL regi on of
the flrst blndlng donaln and the VH reglon and VL
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antibody is tested for binding to human and
non- chi npanzee prinmate cells, e.g. macaque cells,

wexpreseshg sai d human and non-chi npanzee pri NBCBEEDB6/009803
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antigens, respectively. An appjopriate assay is shown

in the foll ow ng exanples. For the generation of the

first binding domain of the bispecific single chain

anti bodi es as defined herein, e.g. nonocl onal

acondudilight Fondtheglight sootrde irite theishantett and to distribute the light
non- chi npanzee rrF\caque CD3) can be used.

CD3 (e.q.
SPHOSEA Rac %‘quoﬁeoégﬁg%a&?-on of the second bi nding

domai npo j 3, il alel A [ ' . .
oo ks ROEBELAL ki) 8 CARAOL BABLRIdRg cispiy
oéccedrdinge $peart iensbddiment ancludes -usimgrEnitaeenalr isokitdn around a
CFH surface anti gens can be utilized. Appropriate
birARSRIFSENRN tansfisctive display, eleament, apd dranspnting the light from a
2EANEL Sane 3008 BAISE EATGE WS RAAN o' 8 oleted part i
rerderbindre able Nodsusdeblimkibgdbacklighe ar tolofA sequettianadacklight
ant | bo% bi ndi ng to a{ human cell surface antigen and

ctpehRalogy ) oy gmbientfepparatuiies, Rresaming e jaRiliy to operate at
nﬁiphqgmﬁé@é&?@s_pri mate can be tested by FACS assays as

sef” forth above. It is evident to those skilled in the

art thBarttutgsantd qretesrespaspécts ofo tioe limvemtioanhidhgdt @it in the

can_ al so be generated hybri do t echni ques
ania e TREPENTent) At ¢RpPaet CRmoKaRealures from  the

Ng&perRient ©1dids/ may B9 Bofmbindd With2%RIr8s dﬂtﬁ@ i np‘?r?dent claims
alternately Immunized w th human and non-chinpanzee

pandraith fepiresob wthdredspemdest claims assappropsatepae hotmerely as
ant i.b - producjng hybridoma cells are isolated via
hwlﬁcaﬁyrﬁfqtoé’gﬁhﬁeo‘é?%%d anal ysed by FACS as set forth
above. HERge GERCUAYERIA thANALYSTeSe R inBEARGS irbiafes to a display
single chain antibodi es exhibiting crossspecies
speagmblyicopnpaisingiscri bed herein is shown in the

fol | ow n% ex%rrgl es, The advantages of the bispecific

singl e chai ANgAt $BKdi es exhi biting cross-species

speci fi Cigt y, i ot rafk OW. As

used her_éi ne,] “Bﬁﬂuérpg'ﬁgé Qﬁed'%#gr@uﬁgggﬁsﬁcgﬂ??g@%{eci es

Hormo sapieens liqid" drystan disphayepahél arfaridirl & ®aRsitQight produced
vari ant of that, rIDI ecule as It is naturally expressed

in Homo sapP¥Adid ligbt saurces t he medical uses of the

ot ent o *ar SerEe] JFRARE Mapbsed HE° ety WiBRte said tiquid
herei n, a "ogstat panplararaheat 'gml(é'te@by"sﬁilﬂﬁ%}ﬂis@grce; and

primate" or grammatical varjiants thereof refers to any
pri mate &t hah achye cenling daviee arrangedotohastivelatiansfer heat away

i mal  of ’ a th Pan., i ncl.udi pg_.
the speci eo AL v alpRy A5 309108 5idK bhSeid thermal
known as Anihbulatiopifadieg saidt iexdlsiskyt es or Simi a

satyrus. A "primate", "primte species", "primates" or
grammati cal variants thereof denote/s an order of

eut her4 kv ' ers. of -
proi m TAEEE IveRtisg Bifordkue b b MRl Rty Somerising:
nmonkeys anda ke bafigci fically, "primtes" as used
herein conprises the suborder Strepsirrhini

(non-t ar 8i e? hpabsinkieaaed onmcfiratisidg ofsaid thiermal bianrier;
Lenurifornmes,.(itself including t superfaml.ies

Chei r ogal'eo$ Hé ! Saoﬁ’ﬂc?_g}ﬁjmﬂﬁggwggﬁg Sl%'# t‘"%%tr%!%'ﬁ;
Chironyifornes (itself including the famly
Daubent oni i dae) and the infraorder Lorisifornes

(itself including the famlies Lorisidae and

Gal agi dae). "Primates" as used herein al so conprises

t he suborder Hapl orrhini, including the infraorder
Tarsiiformes (itself including the famly Tarsiidae),
the infraorder Simiformes (itself including the
Platyrrhini, or New Wrld nonkeys, and the Catarr hini

- ~ =



Crested Macaque or Bl ack "Ape", Micaca nigra,;
Cynonol gus nonkey or Crab-eating Macaque or

wao.egosast ed Macaque or Kera, Macaca fasci cul aPCBEEP2006/009803
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Stunmp-tail ed Macaque or Bear Micaque, Macaca

arctoi des; Rhesus Macaque, Macaca nul atto; Fornpbsan

Rock Macaque, Macaca cyclopis; Japanese Macaque,

Macaca fuscata; Toque Macaque, Macaca sinica; Bonnet
Macaque, eVaadiqaid erystal dispBayr el (Mploeated olMacsswond S|de of said
syl vannus; Assan] Macaque, Macaca assanensis; Tibeta

Macaque or Nnelr élﬁ/\'/ﬁ?ﬁs@pﬁ?éttﬁqﬂ@ f%fcé&?taﬂdoe@éna"anged to
Ar unachal , wi t hin

t he genus Lop ﬁ“ Ht %@ggbgﬁgel\%@ﬁ%%@é agn,d

Lophocebus ah baoyeea:oohn@mwwarrah%ecﬂwécﬁ{/élygmmr heat from
Lophocebusal bi gena osmani ; Lophocebus al bi

j ohnst oni ; QPQ$%§K%H°K@'6&@69“3L59H6Eé9d§ef“Stsme of said
aterrinus; Fﬁ@ﬁp ;S Mangabey, Lophocebus

opdenboschi ; H ghlan Nhngabey, Lophocebus ki punji);

w thin the genus Papio (anadryas Baboon, Papi o

hamadriﬁs Qui nea Baboon, Papio pi_o; dive Baboon,
Papi o %&r%senmw%\kwea%%felatﬁaﬁ@ @ CHW\‘@M @shamply comprising:

Chacnma Bg on@h?lﬁy'b%rHérs' nus); wthin the genus

Ther opi t hecus Ther opi t hecus gelada); within

the genus Calightsduse (Séd oaNIRPSHe dTRBIPHRPWEI BANRr;
Cercocebus atys atys; Cercocebus at éxcal unul at us;

Col | ar ed *Naadavisycrysial displatyLpaned (Al tad ogia second side of said

e T N! DAL o 6 e

Cer cocebus gahemitlight prodiked ts@%?@é?%*aus
sanjei); or wthin the genus ndr| l'us (Mandrill,

Mandri | | s 3heiated;loatet ion tharsecond sild efusaig Haerosl barrier.

Most preferred is Macaca fascicularis (also known as

Cynonol gus nonkey and, therefore, in the Exanples

named Ry peeRYrd idventi RduMREae o)

named "rhesus"). Wtél nuthe sﬁak;fggrr(?éy (%é%g?én’éargﬂﬁ prising:

advant ageou8 tinenmal ianfemzee primate may be fromthe
within th nus,. Col ob

Col obus, Soof BNESUtER Kot trsEsgist sokbegmaLbarer
200511 K508 GRAARUBDIA AN TAPRRATET e Mctiiige of said

guer eza) ; wihighinal tharrigeroppdsitei theo|fipbtusideésrice (8 )Rsﬂ‘anged to
Col obus, PI|IOCO|®bUS badi us; Piliocol obus badi us

badi us; Pi | iraesint Habt preduged bymsichightisourss:iangol obus
badi us wql dgonage., Paerg‘i@%td fo %’#@Qé’é thgarﬁnﬁﬁgéijaﬁﬂgsof said liquid

pennantii; Piliocolo pennan pen

Piliocol obusrypmdwnilay pamelavith resSpeciotocd Cdmper@mr@&ﬁtthé ambient
bouvieri; Preuyss's Red Copl obus, Piliocol obus preussi;

Thol | on' s REAVIEAeeRtof said ass&bius t hol | oni ; Cent r al

Afri can Red Col obus, Pi | i ocol obus foai ;o Pl ocol obus

foai foai; Piliocol obus foai ellioti ; Piliocol obus

foai olbe resent iRidntiondudhersrefates teadisptayassembly comprising:
Pi |l i ocol obus foai parnmentierorum Ugandan Red Col obus,

Pi | i ocol #bu8 ligBh$rWseel es; Uzyngwa Red Col obus,

Piliocol qbug l 8@3&9%%8%& r%?‘r Red Col obus,

Pi | i ocol obus ver 'Red Col obus,

Pi | i ocol abumeant et tthednialy; |rQUIaMnbh$éldtlhﬁndJer‘y’§al dlsplay panel
Pr ocol obus {O i ve Col obus, Procol obus verus).

t he subf ani r9”‘(fc‘#ﬁ$t99rﬁ‘§éated|b%§ﬂ%ﬂ@@gﬁﬁm§e,

non- chi npanzee prinmate may alternatively be fromthe
Langur (I eaf nonkey) group, within the genus
Semopi t hecus (Nepal Gray Langur, Semmopithecus

schi staceus; Kashmr Gay Langur, Semmopithecus aj ax;
Tarai Gray Langur, Semmopithecus hector; Northern

Pl ains Gray Langur, Semmopithecus entell us;

Bl ackfooted Gray Langur, Semopithecus hypol eucos;
Sout hern PI a| ns Gray Langur Sermoplthecus dussum er| ;

P T T 1 ~ = S



(Mco)marcai; Black-tailed Marnoset, Callithrix (M co)
nmel anura; Santarem Marnoset, Callithrix (M co)

waoeoseosd2st er a; Maues Marnoset, Callithrix (M cBYT/EP2006/009803
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mauesi ; CGol d-and-white Marnoseg, Callithrix (M co)

chrysol euca; Hershkovitz's Marnoset, Callithrix (M co)
internmedia; Satere Marnoset, Callithrix (M co)

saterei); Roosnal ens' Dwarf Marnoset bel onging to the
subgenus eCairieans|foatra@spdrting light gréaluced eyl spid tight $owrke from a

or the Pyg Mar poset kel ongi n 0 th subgenus
Cebuel | a {&rsft |S{({éro?‘>e<sﬁ %éEﬁ%’? 3)% b PSU ingdep second side
herein, Cmoﬂﬁletrﬁéar?sfg?ltﬁérm maa%l?@gd as part of

the T cell receptor and has t as typically

ascri bed et oonthe setdred pideaf sard melans fonthermatly msulatmg, means
enconpasses.in JndIV|duaI or i ndependently conbi ned

formall knfindireeling,$o@i transpasiede fightitaragoh spist llignid crystal
CD3 delta, & %,aﬂg%aqg% zeta, CD3 al pha and CD3
beta. The non- |c in’parllzee pri mate CD3 antigens as

referred e omeaneifor actively transy@ing ieat energy from a cooler side of
Macacaf asci cul aris CD3 and Macaca mnul attoggDS

Macaca fascaidl mepss for tbﬁ%ﬂ'ﬂawtmt%ﬁlwafmqﬂ\ﬁld%of said

negative an [ . _Rosi tive, CD3 ganmm
and CD3 del ﬁ‘ggﬁﬁrﬁg'@gg@g"msgﬁ%‘g' it enconpasses CD3

epsilon, CD3 gamma and CD3 delta. Preferably, sal d CD3
as use?eherel n.is CD3 epsilon. The human CD3 epsil on

is i ndi Bathermal 'w@mﬁkmﬂad@@w%ﬁ wsmt@ﬂmpwaarhayer disposed

R0Pe B TRL Batie 9 Said 60\ TS alidhsBR Fonkfy The assembly

Ciap rdoseiseE) leBstNihe fahlarrdigedtondircfd®8 dréatararssfer medium on
nBank Accessi gn No. NM 000732 and

'cfgﬂ'ﬁ gtsg 'rﬂfbeﬁg’m@ insyratiorn dacing away | e spid f@at sink. The
f
TSGR 78l AO0RAS 2 SFLEURAN ol Rl BphlG0cP Haposer

pbthtwaenpBaidrﬂlalsldsestatrdlbplaSJopa)eli and rshig athefman msulatnon and
GenBank Acc sSsi on @ 994 and conprises SEQ
Neranggl ten ec@eb%aeﬁlal npaFalLel 1o saigh dipvie cwstwa@a&péay panel,

f | A
HEEA D EFRCIHEE PR ST ee rot o
Agigbtyswatts lNer thb?Q%rBasadmgreeHMeI\aa)s TeQhebmbiOnsliRftion may be

e R aBe ek noats 356 oA consial Siasigepans! from an
Netnbikt - e%n%td@ﬂ friz Qs sdgél"v: ﬁgﬁ\ﬁ%o%%éﬁnéd insulation may

i ndi cated i n GenBank Acce
cextpnd s?@sossm leasiNbDe flora. a‘ﬁdebauh@wfaceacnfobandatqquwdmstal display

an 0_ac eguences of the respective

P oFRE saSH LR A iR MealsT JPCalad Aa miesof said thermal
CiaBulddioh 480 ShRMiqd | combi nant

tleclrjml 8ues dgegcrl Eed Fzﬁ?éhgﬁsgﬂ?)b?asgﬁbr ook et al.

Mol ecul ar Cl oning: A Laboratory Manual; Cold Spr| ng

Fbrbor rator ress, .3r di tion.2001 S

appl i es&%ﬁﬁ @ %ngﬁﬁnésm§ (5)(ii tﬁ% PEeEN Jayeion, é%‘?n?és%wa'y may
dedrhprise BNeasr 16Eatet R theQiceRd %Rﬁi‘éﬁ@al@'fhéma?%aﬁ%r

defi ned herein. As pointed out above and as di scl osed
herein, it is envisaged that the fi rst b| nd| ng domai n

! EARIONE  SkE 0 B AR B S e o
epévicpenayf uknlmw andastoone kHinfGray m}a apéérﬁﬁbﬁdﬁ%r"tﬁéﬁﬁoelectnc

c§$ npri ses the am no acid sequence henylalanlneaé

Yicr apayB) ageliggrtionaenitha\ing a cafepiesseoand ke exchanger.
the art is readily in the position to deduce an

epi tope detected by a given antibody/bi ndi ng nol ecul e

and/ or Tii@asactive coaing dssice mayvircltde a)Peltigt d@ncé.bi ndi ng
domai n" of a single chain construct by nethods known

in the art, said nmethods are also illustrated in the
appended exanpl es and nmay conprise Western bl ot

analysis, epltope napplng or pepspot anaIyS|s and the



surface of a cell. In nost cases, this nolecule wl|l
be | ocated in or on the plasm nenbrane of the cell

weeohosnet at | east part of this nol ecul e r enmaPCBHEP2006/009803
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accessible fromoutside the cetl in tertiary form A
non-limting exanple of a cell surface nol ecul e which
is located in the plasma nenbrane is a transnmenbrane
protein conprising, inits tertiary confornation,

r egi onshefheafelr oplyi bé disposeddbétydeapthebliquiid ycrystal disptay panel
ea(ib,lﬂo&e %%g@orpmb' c region allows the cell surface

" & a¥i¥hedded, or inserted in the

hydr ophobi ¢ pl asma menbrane of the cell while the

hydrophilic regions extend on either side of the
pl asmalhedssambly may cbmpciyecqnlsabahaatidllyeptarmc ehémmalr conductor

<Rdeet ARG L Nowic el o obh T g ol barir anc

NEiTRR GEEtADE s f
SHIIONE 708 eSS LS, A8 SRR G e, whre

i theedakgongductardhas adiheroyal tcondectivityi a1dea$toequairto &mghty watts

R ERfers S BrBisok Ny 1 BGeteh mpRa isRpsed on thd thermal

| drducedr. (" GPI ') anchor. These groups all ow coval ent
attachnment of proteins to the outer surface of the
pl asma nmenbrane, where they remain accessible for

recogn-f i Qn extracel L ul ar,_nol ecul es .su a .

ot boline JRaR 8 GEse, Bl lgler Radh GRUGEh SRR dhatpeldes the
Lutqmugtyg@@l Cﬁ@pmﬁpgﬁeﬂantl gens that are presented on

tunor cell These anti gens can be presented on the

cel | surface with an extracellular partwhich is often

he. mof i dtara beb IR HeAdss, 8 oS AntRI Bisir iyer fposed to

Phesebstadtialy paraleltts e I|§@|H|d~?y§tﬁﬂdlﬁﬁl‘é?rpé?ﬁél the nornal
ones. Tunor antigens can be exclusively expressed on

tunor cells or might represent a tunor specific

mut at i [n th| s case, . [ he)
e cal e GRERREY ol POMBRss i kst Ofefeh cufibRcalas Scutate a
angatgeassfeh adediurd on essidkest the tHetmal Bakidr RRMGAWER from the
cells, and they are called tunor-associated anti gens.

&ifkinor - associ at ed anti gens can be overexpressed
conpared to normal cells or are accessible for
anti body binding in tunor cells due to the |ess

conpacThe therstalrigarriér hizy benghfigusled swrmRIgdné@ate the liquid
normal tissue. Non-limti ng&ixa npl es of tunor antigens

aJvstab displa\eipangt forp epnamRiant @svironment of the clisrlay assembly.

st Snerds prierdhay séfiind agiols eidhstihe iy A ilgk syrtaces of

1Pe(liZ0@Rgrystal ddpiayparmdla, Oncol ogy 63/ 1 (2002), 92-98;
Kuan, Brain Tunmor Pathol. 17/2 (2000), 71-78),
EGFRvI Il (Kuan, Brain Tunor Pathol. 17/2 (2000),

7.1 éﬁ?}zgéﬁ%%&%%%%’o?%ié@agw@t C(%Ql? Qﬁ%ﬁg%g etgrlliumlnate a

Reack suface QfZﬁél)qchG?étaﬁﬁ%lay@‘ar&el w]th ngﬁltlrecelﬁh@ flom the light
19/ 16 (.? (1% 0- 3668; Beasl e Can Res. 61/13

S@T@%} mth%°’EBP$%§p'ém %@H@@S@@stodfaﬂqﬂ@n light
Wnth%nﬂgmoéblﬁﬁé%a%eﬁ gi iﬂgét%l th’éﬂglgy i“pﬁﬂ‘%‘vﬁ&%m at least a

ami no acid sequences can
deartioasfshe Aigbt guldeSIpea: heH;Gvs stroicfure havimar haefliective interior wall.

(e RPRaety B8 vt POTRT B 78000 Felthsraging diode and a

sfictes&drt Iawpf ace antigen (preferably a tunmor antigen)
in a non- ch| npanzee pr| mat e can be generated as set

out above. "Honol ogs" as used herein refer to genes
(encoding e.g. CD3, CD3 epsilon, cell surface antigens
or tunor antigens) which encode gene products with
simlar or identical biological function in different
speC|es and mhlch genes can be attributed to a comon

~ o o D Y o o




Apr; 17(4): 1244]), positron-em ssion tonography
scanning, white blood cell counts, differentials,

wo-bmanezéence Activated Cell Sorting, bone mar PGINEP2006/009803
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aspiration, |ynph node biopsieg/ histol ogi es, and

various |ynphoma specific clinical chemstry

paraneters (e.g. |actate dehydrogenase) and ot her

establ i shed standard net hods nay be used. Anot her

maj or Chalaseembly maylcongwiset opnment of drugs is the

predi ctabl e nodu|.ati on of pharpmacoki neti¢c properties.,

To this &nd@ r%&ah'am&eb@ﬁﬁ@witop?%r|aepqnm5wé Ogmﬁg“qu'd crystal

candi dat e, §; | of the pharmacokinetic

par anmet ers ?Iﬁgtﬁef nCefé{l:’t":{ﬁ{ahe ability of a particular

drug to ter eatgasket aenangeddot thermallys irstilatbl thehedtallic bezel from

Phar macoki netic paraneters of the drug influencing the

ability of Be%trgé‘q"%ﬁedtt?}é illght §OWreet ai n di sease

entity include, but are not limted to: half-life,

vol ume of distribution, hepatic first-pass netabolism

and t hAccrginge tofentbartichesits vfnthé nstesent Rventdh, tracYightf source
ent can_be influenced by each of the

a _given dru .

pEEY S %éﬂg?%éﬂeaM@m’tt% diqds; etheragsemplye compsising a
Q ; i Di . i - .

SIS RA10 108 UG} I Edmitng diode o

eaa'nedmlgtion étequeBgy 'bhé];c(mlti'rréesf a rflsam%aate msgm]bmd;dig rdrystal display

meant, the propensity of a drug to be nmetabolized upon

oagl. WhGrSlBc vF B DHeDer IRtet than Zeue: KBeiostiol cYBult may be

p : h LV yV/al | Stirgbutl.on: S
REEAEd 0o Ve (b Fheralif8 e 1 M LIohB i B at the
vianodulaioodrgrpuency fitosn stibstaatiditydyn td siestantially off.

intracel lular and extracellul ar spaces, tissues and

organs, etc. and the distribution of the drug within

these ¢REPMIIEIIYS whi i I Ser i ngdi ng’

means ?ﬁe pr opensi Wyheg?gg&’gjrlﬁg %)dﬂ?%t“ygg?“ ttﬁégggs, may be
betonfigused| such dbaurther pluedlitg , ofs light asouatdsinncdudeeadfirgd diode
to a reduction or |oss, of hiological.actjvity of the
TR etk Pt i shantpd! Wb S i io® of wavelengths
bhpgyaddcaiil dib o (ehhi i Athi

rates, nore olngeethgﬁ%L}l%@%?@(@%?St%ﬂ@ﬁpgm urtltmg}m a second
drangeacfnivaveleogths. segiratevfioimathiel fitsy ramgs nand tree @ootrakt circuit is
of a drug.int bl ood.. co rt t.."lLag, tine", neans
gt i Vaty \Berqnechiing, el ot ihefirst 7 sseond dioges guch that
aggring & fitst pefid®thaneciRAatihabiblliatibR R cff the first diode is
plasma. "Trmax" is the time after which maxi mal bl oo
ceuhssantiallyi om aptl theesenang diede dactubsgtandiatly 'ofixebtie centrol circuit

DR A B PR 3o B3LA PRI A8 Second ioces
coustethat aliting aodedond gshrlsd that Fdburs at Biioadidtieh fiddquency, both
bi ol ogi cal effect is influenced by all paraneters.

Pefthedirslikanteseconskdiades eressabstantiallyiameci fi ¢ singl e

chai n anti bodi es exhi biting cross-species specificity

which may be determned in preclinical animl testing

i N nonTe&ipresertasvértionfuehenselates tbr@elne'thea%fam@?elcﬁgplay, the
set forth e.g. in the publication by Schlereth ef al.

(TR MENAMRHIISE: rmunot her. 20 (2005), 1- 12). The

o fact s ar - opopuf AP sOBIch 8 Pries iR, bibfre 3 fnt source is

sever e advethgemallgobspledhesehadtdmkevents mght refer
to a lack of tolerability of the drug in general
and/ or a°® aé&ngportiog dhet produged dight tfeomaanfinst sideataf oi.thermal

car oi nogent LoRT i3 As<BEY SR, FRIAEMG Hirces apppsite o the fist

"safety", "sidevivo safety" or "tolerability" as used
herein defines the adm nistration of a drug w thout

i nduci ng severe adverse events directly after

adm ni stration (local tolerance) and during a | onger
period of application of the drug. "Safety", "in vivo

Y a N o o o



obtaining preclinical safety data in animals using the
sane nolecule as will actually be adm nistered to

woensang226dbes nuch to ensure the applicability BET/EP206/009803
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data to a human-rel evant scenaio. In contrast, in

conventi onal approaches using surrogate nol ecul es,

said surrogate anti bodies have to be nolecularly

adapted to the aninmal test systemused for preclinical

saf ety asseesmtvd . sddums, dithe ofirthegahernaalt idedyr, t dirbéting the
n fact differs in sequence and

used in hunman thera [
al soI li kel ?/F?ﬂsgqfhfggghiéhmpghﬁ i geystal display panel; and
s or bivol Ui, R ke RGN BRalce, ARIRIE st gpe active

data obt ai nesbling @e\Bed tdaetNelRfiafBhoit elat Hdnh @Y second side of
limted applicability / transferability to the human

case. The uke tbﬁrfﬁﬁrbfﬂfjﬁ[@mlf%m@@ requires the
construction, production, purification and
characteri zati on of a conpletely new anti body

const r Actordifiy to leedtalimentsddf theo padsattiel@itioanttheé Afkthod may
and ti.me necessary to obtain that nolecule. In sum

SERPBESE disingn2 thermpal tﬁ&bﬁém\p@aotmoea émaélsmswead@r trapsflective
t H@{ u “
tﬁgPE?£@I [ nets(iiIr ?ﬁgaé@eﬁtﬂ% né fr%;)ﬁ} tét \;‘KBJBIEJl@peWiSCaﬁce situated
soutgide tHeaiisolativn”bintty thi@hﬁﬂﬂie@sphﬁwﬂ briehetocberamsé to use this
Otﬁt' Ther%ggr e, . a nmjor advantage of the bispecific

BPigydgc I9h AmRignERMASTeiURes-cr ossspeci es
specificity described herein is that the identical
nol ecul e can be used for therapeutics in humans and in
pr ecl i Accatingntaremboglirments. ofOthe beesainitanvdrition, thé mathod may

al so no | onger cessary,to adapt the test animal to
LIRSS, 1Y 2 Qﬁ@f%dgﬁo@ 09 BEMICHR dransmisRIel arofransflective
S n c

S coiRier reRsPTNS. I Mo o0 bl B JEfF i e ngtuated
byutside uhegpelatlbnblrmmné)miyateaﬂmrblrspﬂiurftbe@kabw o use blinking
chai n t| b di es l{eég Iin r]%@%r 0SS-species specificity

af? of peayrial backiiabt tredwolaay; ai\)emarahle@amrn@eratures
obr(egswlryg ﬂ%egb.ﬁtgrtow %Fétbfat %@h fe‘?r%éra&
non- chi npanzee any genet c

mani pul ati on of the anl rrals As well known to those
in.the, art roach h the test

kKille
Zn: mal'gﬁx‘so rdiagpio e&”lbé)%fp’ﬁ@”tér 9@%%%&%% tbgatfansmlssxve
t@@pléy%cﬁﬁtﬂbgy i8ed el‘ﬁé'y be IQ@E)%Eﬁﬁ’olb tﬂs%f%ﬁ@ A odlments

safety testing are |ess representat|

f@fithe mmtmmarttnont the lighlisbliccat mapbe basée: oarLlEimItecHFrmIogy
exanpl e, in transgeni canimals, the proteins encoded by

the transgenes are often highly over-expressed. Thus,

dat a oMécyramg

ant i body agalgnts):)éT%Pgngrg% S?H%ngefyégkmrr@hgﬁ ?@ techopology for
i 3rtivReicpoling dingyi nclude uat ﬂ@ﬂsthonanf’eltrerwlelerhemmeAccordlng to

P THESS o8 450 ML T R ) Fhice o

beagteond iar harabéer &) aidatant v&szgﬁ%héﬁhéu rédistance. . According to
cr ossspem es SEGCI fici t e invention lies iIn

Kpbagimantyof ¢ erﬁi&ﬁ@@e'”&@”%@%p@el meansrofathientight transportation
tf?&%'&ﬁsm hgﬁé&]é&%s% i téqﬁﬁslgg gf{{%yg éq%msngg(ﬁ light guide

Were rece

rfabnmtéa banseﬁ’MMAt h%t@%lomcéftm#ﬁ@' érgubaatn@er(tw)ﬂw present
al,, PNAS 100 (2003), 7181 erefore, data

dBY%PtfPébl the igNE BPHEsEn PRy e b@§ﬁ6r¢?§l CeRlotrahnetagy. tAccoeding to

rlér%bdmﬁi,’rﬁg'o?tthé( g; e%éntr]H\V@ﬂﬁm TGy é&d&ﬁ;&r 2dthE Cooling may

status as endang speci es, 'the nu

dhclgenzeesmphiarid omivese Asestding toredmbadireamer offethieS present
is highly restricted. As stated above, numi ntenance of

chi npanzees for animal testing is therefore both

costly and ethically problematic. The uses of the
blspeC|f|c S|ngle chaln antlbody of the |nvent|on

o o o -



toxicity, occurrence of adverse side effects, and/or
cytokine rel ease. Methods for the determ nation of

W@ 2000/04226Vi vo activity are set forth e.g. in V¥CT/EP2006/009803
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99/ 54440. The present inventiqgpg in another aspect also

provi des for a pharmaceutical conposition for the

treatnent of a human patient, conprising a bispecific
singl e chain anti body which conprises (i) a first

binvetntion,d thenibackligitti ngpyt hage nan- edigerdangsrestiictiont According to
CD3 and é%g} a second bi ndi ng domain binding to a o
cBnbodjipents of Ahe ipgrsent ivenbieR. the methadsmayiusei internal ventilation
q . . - o0- ohi ori
Sl 6 A, (8RR 2O, BRISHPRGFePs | i teinperature
" ptoditaraceut i cal conposition" relates to a conposition

for admnistration to a patient, preferably a human

patient. Preferably, the pharnaceutical conposition

conpr i i I : ' f ri :

ot api | 2y 8Hid 87 CEQIITENS: oP Bfe PrefiliinGion. the method may
efvther wsata hedter, pitichmatauve dsbosedpaithirt iherisolatgd pags a
conposition for parenteral, transdernal, intralum nal
intraarterial, intrathecal and/or intranasa

adm ni ' ioehi th Gt ' ' i
TS e Preamt thuotkion LRy [RRELLA ISP hafif rahsmissive
aoniransnefeetive: parelptd eonfigured tobpsraie awcording ¢td iady.one of the
Adm.ni stration of .the suitable conpositions may be

e mg}chsda%prﬁlpg&grﬂé%prqw INVENHON. by i nt r avenous,

I ntrapgpg ePhbsdi thd S R olall

o1 § iy et SRR P thé Db SERoRLflon,' B Gplay may
phax:atdisplagpaneh arahambet Benangedio itsernaally isolate the panel from

DA L b SR 5511 B SEIRAS u Ehamis and 2
alightajiideé rehfigereaneseiiiRt hyhf ﬁbﬁxdth%ai%rpesoiﬁéé‘%teﬁﬁe chamber

wat er, emul sions, such as ofl/water enul sions, various
t g do oiistribute the lighihacrosstaiack swfacei ohthe papek dheording to

e siti,ons conmprising sugh carriers can b .
CeTRanEaRE ! YBH Pre st iR, i, Fnie Bl nekgecan active
c ot _ . . ¢ _
coming) SRR KRS Sk Blghtetiadorting
e8apdimerys sefuthe presentdimvantan,atheodispiay maydsclnde a heating

R Pienh iy B I8 TRlad ool oI Pafilir et ner i n

to non-chi npanzee primates, for instance macaques. As
set forth above, the bispecific single chain antibody

exhi bi Altheugh these hiaschesn spastant imprpvement., thanhdecard revolution

_ | eeE Potrdiviude
oo GRTicRE L BT AL Y Bl AT bl Ul tgropresent
dsulgstamtizh unewsand hesR| CiRESEEARS iRBINARIGS AePBrtures from prior

adm ni stered in conbination with other protei naceous
PIACHERS: prasuliingadr dhe  arayigion Tofe rorar effisienty stable and reliable
a@é@ié@ssblelrh?fnétiugé" taneously with the conposition

conprising the bi'specific single chain antibody as

def i nethéaabeive and stiperr o @ravtdnietios, featuraé t#iid advantages of the
adm nistratjon of said bispecific antibody in tinel

dESRBHINVRDEQR, wilkbegrma @pparent frony da frdloming ﬁetailﬁdldvescription,

tern _ _ ¢ . e ol i
P OO P e s IR a8 oy way
f ofr exarpplendhe girineiplesieahe inpentiomarihid aleisorigtion is given for the
I ngl udi ng t he pati ent E S{'ﬁ,e,,,bod surface area, age,

t$ &1 t FXRINRIE Qb oWitRoHD Tiditingintgi seeP@dof dbg, invertion. The
afedle Py ' .-and ot her

O e Bl 8 (e e raingR T 1

for parenteral adm nistration include sterile aqueous

or non-aqueous sol utions, suspensions, and enul sions.

Exanpl es of non-aqueous sol vents are propyl ene gl ycol,

pol yet hyl ene gl ycol, vegetable oils such as olive oil,

and i njectable organic esters such as ethyl ol eate.

S o o, o o o o s



detected by the binding nolecule or nolecule
conprising the binding donmains as defined therein.

wabmgedsaedi ti onal or further sequences may conRCT/BR20D61@09803
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am no acid sequence "QDGNEEMGHHTQT" (SEQ I D NO. 199)
and " YYVSYPRGSNPED' (SEQ I D NO. 200). Thus, the m ni nal
epitope is nost |ikely part of a discontinuous epitope
or a conformational epitope. As evident to a person
sBrief desccription of the ditawisgspe of the present invention

i ncl ud | ific single chain antibodies, pot anly .
bi ndi nEFﬂ?@Rﬁ?fé %homsnm%%mf 3 HIFRIA% aspembly Ravipg an edge-lit
Obgcklight or even nore non-adjacent amino acid sequence
stretches within CD3 (preferably CD3 epsilon). Based

on t heFIGdRE 4Bsstows andiapear aifl awisplpyEaasembly having a curtain
Cﬁ?@{lféﬂfd that cross-species specific anti-CD3

a ‘es contact CD3 epsilon in the area of am no

aci d r BREURES2AR h6Ws &f crags BeetidrPBPh a%lwgs&mﬁ&%accoming
epsilon conprising the amno acid stretches FSEME (

s&@m pmgodimesY and FSELE (SEQ I D NO. 205) of

e o RS UHARR 2 RS BRI Ger fRREHR T Voant 1
al t hougIGPRESSBALIC Bes 2iewds POMIAE RS ST HidHIAy Talxgﬂfnbrmm that

E-F-1I o&{) (am no aci ds 56- 622E of human CD3 'epsi
(KW - altesnaien relative . placementsoof (themagelegtric767E) 8oplers 40 and

C L8 0g: am no acids FSELE (SEQ I D NO. 205) or
F@%afé@%e?gﬁm 206) - is surprising since there is

no oveFIGURES 4 tshowsnaWigwdrdhnee Pt GPGispialyhaddtnbly D10 that
known epitope on the CD3 epsilon-chain of anti-CD3

aMusthales gelating-placgmenisHat wq KEeeoolpes 4@ranst teat light sources 10
| Q6orfhbas ArRES ot al . PNAS 101 (2004), p. 16268-73)
iC

ave so Tar been regarded as representative of

al | anFIGURE 5Mishbadierdstaeetivn of ahdmplémshtalibR D11 of display
famly with the same or a very simlar epitope. In

sasaembly QHkhaying adeeat sirde2 1 iowhighasoth  TE seglerp4fi@re thermally
%}P‘?{ge distinct fromthe epitopes recogni zed by
-T7'or OKT-3 (Kjer-Nielsen et al., PNAS 101 (2004),

p. 767BIAOREASBIShbwsta eloss sedidh b0 &n(iFpRéhentdtion D12 of display
16268- 73)%%?%9a,re uni que for cross-species specific
[

aRRSeneily ¥oea thermal artier Rlihetwaen light gyide éand frame
Pggf erably, the m ni num epitope conprises the am no
acl d sequence "FSEXE" (SEQ ID NO. 204), wherein X

r epr eselGUYRE §Cshoiwse) craiss MeChibi bf aniimplerasstasibAMIS of display
tion of non-palar, neutral am no acid

for a su itu I

r 2N Mﬁfié&laé"r@nb?%taﬁjehs t2tathat pacheexinad tacatuepstipne lateral
C kit ol iayention, said first binding
dégarrg%?l%éfei{gﬁgybé%%gtl ic single chain antibody of the

phar nelElGWRESBD shopss tioss settivmef anvmplérasntatioh @et 6fdisplay

Cter niH(Q/ ta the second bindi nsg1 domai n. However, _
A5y O 16 having 3 thegmal separatoy ) Bpwaen frontoand bagk portions
VE®S &0 dfifeaméEigost bi ndi ng donain to a non-chi npanzee
primate CD3" 1s located NNtermnally to the herein

def i ned GYBERAI showdiangrodesection of an dmiplersemthtior D15 of display

ant i hown jn the foll ow exanpl es, the
ety R CoSVBE A esmahseermims b aihermeLpamiasil Aed a heat
oflhl 29hen the first binding domain (binding to CD3) is

| ocated C-ternminally to the second bindi ng domain,
i . e. dFI6Y4REGB shewea enoss sestiarn of be impigmeentation £ 16gbkdisplay

chal ' than the second bindj danmpin, . but
TSRS R BEYPIED BaR G 6res nol BratiHG 21cthebsyiangs to at
lleast oo Nteransides by tHeodisplay sReempbiyRi ndi ng donain, i.e.
closer to the N-term nus of the bi'specific singlechain

anti body than the second bi nding domain. The

arrangenent of the binding domains in the bispecific

singl e chain antibody defined herein may therefore be

one in which the first binding domain is |ocated
Ctermnally to the second binding domain. The

T Y a1 Y



the follow ng Exanpl es, the present application for
the first tinme provides for the nucleic acid and am no

wa@eiodosrgquences of the extracel |l ul ar domai n of PCT/EP2006/009803
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cynonol gus EpCAM shown in SEQ1pD NOs. 47 and 48,
respectively. Said sequences are essential tools for

the generation and characterization of the bispecific
single chain antibodi es as defined herein exhibiting

cr ossshEsUBE &hsbbivisca trossseationof andn'xp}e‘meniwua D17 of display

hesay R T nevindr B ] Shvel 1 B0, et privies et boards

b
aﬁﬁ?%“ﬁﬁﬁ%@%@ﬁ B L ST i e I Ror ot S 2
6. It FBWRE E&gbdwarajcrmsefmctlemoflaatlmpltmthialtleglmrrB of display
theflrs dn danai n co st . a ird

%ﬁ %ﬂ PPém&'f'Hﬂ" c]%gcq%(FMle%U@Wc@Qs set
out i nFRAGRE opakOR: Onf Ai
acid sequenceDsélghsoedgszguﬂtsal n g\éﬁolf %ﬂ”@;ﬁl?h@ﬁt@ﬁ p‘1§ f display
basasimigly dytthhaving laeﬂ:hsmloaélelq;alap@mpmﬂsfarm 3@ and cGbihg vents
(%@ H2) conprising an am no acid sequence as set out

EQ ID NO 114. Further, the first binding domain
may | NFRSIUREI s )

3B sREWR'd &eea«.éw 'b%ls%%? e Oﬁy D19 (saé%mgﬂ line B-B

conpr|3|ng an am no acid sequence a
Nes shawn IMREGVRE 84) Bustsatindialets 160 dmcndllmggvelnmsai%

h (hree of
ot i oW RBRC Sl e et oBelesial 63efEhidf-f o

exanpl BIGURENG sHbwses cRiss SEWIR dfMarkkbl
110. Alternatively, it is envisaged tﬁ%\{eﬁlﬁﬁt\ﬂ?%g?%fnd'smay

oasaerﬁeblwf}&h@VIn@uar’rgeai@infwaerdﬁapr| ses a third CDR

o SR i SRR 5 RIS Bapag A s
dﬁﬁynﬁbh’}@m haviag lays H@tiaHg lanararRhe dulde s, Cépﬁ’eja'{za|ffuser 160,

onprising an am no aci d sequence as Set out In
mthqmal t@erﬂen: Vaithgt pxtends teward e front of Ithmassgnbly, and heat

TR 22 et S el SR 4138 e 38 oS erea bk 1 0
NO. 1ZRIGURE YHAr gmwsl @fcrbbe ddctidh 6f 2 | "Pﬁﬁl@?f‘i@dtﬁtlon D22 of
t hus mayconpri se one, or all three of

rﬁiiﬁl? Py rAsge s D19He valw@béfﬁ pavlers 40 ampRerpendicuiar talb@D panel
fed é?ﬁ@u(ﬁ nntgﬂgr}rég%d%on shown in SEQID NO. 6. In

ano er pre rre nt of the pharnmaceuti cal

conposFIGUWRE thB shows HidrdseBcttioRi 6f EPMRhpRAferRatidn D23 of
o‘f‘ i on having an _am no aci d sequence as shown in any

Rey qssenely D22 mmmesth@fmel batriar s74 extensirgl amg at least
gh%&rn&&%rt\bg]séﬂﬁ?\%s n of the first binding

onal n_conprises a thlrdCDR(CDR L3)
conpri IélthQREMZ&Mmb/saalddossaseeﬁime oftaars epticiltstack WudiRy LCD

égF@ cg VL r |on may further conprise a second
Cﬁ—'@eg{ ne f; rﬁ@”ﬁHCtafﬁi layerscd 9. 28Quence as set
D
compr 1 SO aRE 13 sligds ko <o ol"Rh YPBAEGT pas of

gﬁqpieyc&ssamtek;e01®ha\'ying SEReater 1360 didposethbetMedreticdmal barrier

th filst binding domain thus nmay conprise one, two
8@8@”%&& he nentioned CDRs. The

above t ShERGs &'

i regf'?#sﬁéh% PR g Bitel QiniSPiegpbsd Gt different

Aempenatuires|and |qornespendungageckllghatcddtml \ignalgi on amle blinking
|r t Jbinding domein conprises a third CDR

(%55'%§§ (? i Si ng an am no acid sequence as set out

in SEQID NO 164. Preferably, the first binding

domain additionally conprises a second CDR (CDR-L2)

conprising an am no acid sequence as set out in SEQID

NO. 165. Especially preferred, the first binding

domai n additionally conprises a first COR (CDR-LI)

conprising an am no acid sequence as set out in SEQID

NO 166 The VL regl on of the f| rst b| ndi ng domal n

o o R o S o "



domai n conprising the VH of SEQ ID NO 110 and the VL
of SEQID NO 168, the VH VL arrangenent is shown in

WGEQ7BR200s. 169 and 170, whereas the VL-VH ar PG ERI0861009803
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is depicted in SEQ ID NGs. 1933and 194. For a first

bi ndi ng domai n conprising the VH of SEQ ID NO. 6 and

the VL of SEQ D NO 8, the VH VL arrangenent is shown

in SEQID NOs. 13 and 14, whereas the VL-VH

ar r angelkeldRE %4 gbpvstaarosa seetipn bf BAsmpleémantatins.D25 of display

el RaPni diAEh. G, Haoslredus orisGBse wikipnan insulating
agksnpenents are within the scope of the invention.

For exanple, the VH VLarrangenment of a second binding
domai nFEXUREi 15 shows @serospseiction o aniifmptémentation D261 of display

sy RS B e rians e anes gty 140 haGisythermaly
| E>UREd tdheansink®s. I n a particularly preferred

embodi ment of the pharmaceutical conposition of the
i nvent FEAJRENES Bhewe @ ¢loss siestivr of Baiimpiathebtatipn 8327 of display

e SR TR e Rk PR ShR 45 ot gyt 1.
aci d SPBIOREE! AShORDiCERMs isecAT o hnHelPldehasion 328 of display
40, 124, 42 or 44; an am no acid sequence encoded

44; (b (
b3ssermly IR4&havng cg@kq')tryrﬂd@ thet isibermally GE@ledtoteat simk 29.

39, 12 e n.am no acid sequence encqded
by a neiGQRE 28 fdlealdR BloRS eRSiohs nder ose  rergiom, of one
cinpleinenttionoftdisplap aBs&MBRLEPY. nucl ei ¢ acid sequence

' i d sequence encoded by a

of (b); é&% an_am no aci _ .

nucl ei EIGIERE d8gshawe axammies of dbira atifierent dagklightuimodulation
netic code to a nucleotide sequence of (b);

g{?gh;(q@)uggh am no acid sequence at |east 85 %

identical, nore preferred at |east 90 %identical,

most preferred at |east 95 % identical to the am no o
aci d stfoeigbeubthe figurgs, Iike) reference dabaleindicateiidentiasl or similar

p d [ , he fjrst. bi ndi ng domajn o
(e, SREayaTERe: sPRUthgso T el AL LOh T b o aid in
Mbistinguistiing ahé waribbe coirpreents 4n¢ dotH SR rifteksamPlindesté relative
as defined herein conprises an am no acid sequence
seharaeledsticopiemas grodyctvin or Fenaparency. (a) an ani no
aci d sequence as depicted in any of SEQ ID NGs. 66,

743 172, 174, 176, 178,
g%?)sgfligtégﬁfgjﬁgigégviéé‘bqéglég‘rs 192; (b) an am no
aci d sthgiepreseshdodadiony will rhec| dascribed dwitRqrsgpeet & particular
shogn jnriEgl[)bﬁb. 65, 67, 73, 75, 123, 69, 71, 77,
7Rnbediments and) wih refefenge é0 cegain deawinggdut the invegdion is not

A ; ' Cj ne b :

ARl b B 5Ebs ML i Usdiood are ony
csnhgimation antdoarteh @oadimitiegeint dhy dravligs; thei dizeegtieva® of the
of, (b). (f) .an am no acid sequence encoded by a .
nﬂ@ﬁlﬁ?” S él:’*?yob%‘é’é%&q%@te\ﬂfﬁ"éi"? aegEpeale f%fs'ﬁ'dStf@y@I Rurposes.
ofhé NBm@ABRINsC ! RolgtivtH WirRBhsi C ;
and(g) an am ngﬁggiﬁg ?éﬁ%@?é’ﬁgf‘é'ﬁﬁzﬁ&@f?%sﬁaf? actual
nfeductions tor pragtiee of thasinvarttion.i denti cal , nost preferred

(2 orryrfermdre; fittlfs b, sl iR AB8apeaRs I it fescription
téed i thetclaing, ars 0sed Mrrﬁiétlnﬂg BetwaeH Qh{ilaa elements and not

crossspeci es specificity. another preferre

digrsssatiyifobdescribinharsequence, cithec terppsially ospatialig, in ranking or

n- chi i mpte .S baboon rposet, or an ol d
N REY SRELTRENRE TRUE 1h°08 RS Por BT ORE, IaffnsnsoguSed are
tinterphangeabieluhded apropaatet diumstavced shaviat theBREBiments of
is a nonkey of the macaque genus. Most preferably, the

nonkey of the macaque genus i s Assanese nacaque
(Macaca assanensi s), Barbary nmacaque (Macaca

syl vanus), Bonnet nmacaque (Macaca radi ata), Booted or
Sul awesi - Boot ed nacaque (Macaca ochreata),

o o o o o M — D



rel ated variants thereof are used interchangeably to
refer to a bispecific single chain antibody conpri sing

WO pooan4d2¢ast one of its binding domai ns at | eaBCT/BP2H06/009803
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conpl ementarity determ ning rggion ("CDR') froma

non- human anti body or fragnment thereof. Humani zation
approaches are described for exanple in WO 91/09968

and US 6, 407,213. As non-linmting exanples, the term
eﬂrzeomyashels defseribes meremvxhnecba;aab{erofaé;baatl@@Iuﬁ)rbthér 8kquences

t bi ndi I CDR
BB EseT bRt SR ARftebereir &' CoR regi on of the VK
from apRf&&FernQRe NETRR \il’\tﬂil gﬁbttorfwor Ve aR4g, a%rfogqﬁgt like in the

as well as the case in a of ot’h varil a

r dggaiptionc amgr ithe  ahinesichreofusiedeifor rmpapﬁve/eplfrpbsés and not
second a rom sai d non-hu

SRR AT O ESHTBIND (FIRIVaIROSEORS. ok S o BRIPRGOdHAG that the
o i

lr LSS B R B A S OB RR il and
ettengmbodimerdsefithe mventigpideatiiyeds hewirs aod capable of operation in

this t to be und t ood
e SeRetaate et s fopa e or
gr ammafiis fd by rfo%'cé&‘?ﬁ’atvtﬂé'téﬂﬁs‘céﬂﬁgf ?ﬂb "’l%eldslg%getflﬁ - should
The term "humani zed" or grammatic related variants

th@trb;e)fntanpsetedramln@ag sestrictesiete the mdamnmhsten tletdafteqnt does not
| acene one ons within a

-7 e R Elemens PE sfepsaltoh 1Gek ShdemHRIPIRIEd dResheCiying the
f bisBAte BALIRE RIS fééiuﬁbs WB%%#st %Eé NSp cﬁ% ?ﬁeﬁt@ae?st referred to,

one S|ngle am no acid reS|du s Wt |nt ranmewor
(bwRdges egl presiusiet theepreserceCDRadtition lufvomebaeremoeé odwdrefdatures,

U LTS 8RR TSR o of

P&YIresHBHS A HehB@ EthpPading rrﬁ&aﬁ@“ﬁ@ga nahg” %ufoe%bf”b% limited to

used for replacenment Is/afe derive i's known
t deviegs corgisting adiyvofdeethponanis ifoasd 4. dt ofeams tinatiwnhrrespect to
in ord

e BB A ol S o o0 L 8k S anc

non- hugilaalyt it bé%t@édath%éj@é‘r@rﬁ “EQUiplbdS 4186 98kd in the
nol ecul e. The tern humani zed" may further encon'p Ss

(elaimsariheyideeibe inetmretedi asmpeingirestrinteddpRliresticonsections only.

o R AR e n Bl o SRaH PR vefyes. may be

agisid. ilpshawld tﬂeeumeremo@qihat mé%%ttbhh&'d?é?ndt "hthGed as synonyms
framework regions as described above. As used herei

t loe aashnothee Fhum.tb@dscwed@i theuakpression “aodevice A coupled to a

s T KR

vilevice \A ds alirectly gonakcted! © by PApGOBS HeVieE BY |t #1RAAE! tAdt there
sai.d wild t%ee construct non-inmunogeni c or |ess

| PSSR eAth Detvaaman Sutpdi o @ngaan 81Pud 5 b shichs mayebe a path

PR, o0 e S ABES oy 05 BEFALS, oy o

celeatents bise eithercin dikevl phydicardr pleenias cbiitace Gthaf @ or more
T cell epitopes. | n accordance with this i nventi on,

t flemenitsnare é@&d%dﬂ'fﬁpbﬁeﬁ@q Yithoegehetharebut yed still co-operate or

|H{é 9PERith E8LRLASt © the renmoval of T-cell epitopes

| ng to specifti c T-cell activation. Furthernore,

r educlaelfqmempfenbmwhbut deinespaaifichtionl to epmd aIABSIFRMES or “an

subﬁﬁltut |tpn of an* np aci drz contg li)uti n& to the o
tindentormeaps thak,a padisular teaturgn sstrygiuresprocharacteristic

adédrpibael ﬁws,co\ﬁﬁé&fbr\ar\ﬁthe%ﬁ@rgm%dlg‘@nt 9" MRiudR8. [?'T a? ILast one
cell epitope. In other words propensi
gembedinent ofelhie pisiseopéwentiehalbys,t appeatanees of the phrases “in
i mmunogeni city or reduced capacity to induce antigen
[ ndependent T cell proliferation. The term"T cell

epitope" relates to short peptide sequences whi ch can
be released durlng the degradatlon of peptldes

. o o o, . .



A further aspect of the invention relates to a use of
a bispecific single chain antibody as defined

wheegisabbve or as produced by the process as REF/EPd6/009803
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her ei nabove, a nucleic acid mgkecul e as defined

her ei nabove, a vector as defined herei nabove or a host

as defined herei nabove for the preparation of a
pharmaceuti cal conposition for the prevention,

t peatembodiorerdmer i ‘ov an emb@ﬁnraedh”seaemoumptdmes thepueghout this

|
orebelfatiate 2t MeeBS SRRl IR EGole dhe sae sxgodiment, but
anﬁbeﬂﬁhehﬁoﬁethé‘9§ﬂ|&mrf§9fure§ %tﬂ:dﬁﬁ‘eg%?%%ﬁ’éétéh&?bs may be

the step of adnmi ni stration of an effective anmount
ph@mhﬂ’tﬁéiunlafaﬂ swf@bimmannen asfwolld benapparenttooonasf ordinary skill

Otﬂ raofg accor di.n the process set forth above.
from g %‘Sglf@é@s@ pge ar H?Q;qu’%qoéf'i'\?@ Yi sease, a
t unor ogmithrieASshouRy bé%bﬂ%nﬁfé&?ﬂ“\&% tﬂbs&gé?:‘?r)tlo#‘b?rbxemplary

nmore preferred, said tunorous disease Is a na
des‘@@dtmemisaféhamwn@ancmnomfeahnepeétmesm/petxorﬂ iace sometimes

hEhiREk dbpfler #) & 9o kARt BaA TR Srgesirntin thereof for the
Uﬁﬁltﬁ)ofs@foftéﬁ@a'iﬁlﬁf r@mé)filséléishr@lah@aldiﬁgciﬁrtﬁ @ﬂ@eFéﬂé‘ﬁ’cﬁlﬁg of one

Cross-speci es specific bispecific sin
adt Mese pf dhe yariods investiveaispectshehisi nmetzhctmofsolscllofsum tnowever

o Vo8 Bt rede o, ectig Art GgRtion, Shat' A Kaimed Tnvention
CrutRiired Ghorenertres Waf@éxﬂr@@sl?rrééﬁé@lﬂt déﬁh n%ﬁi?ﬁ" RQtrher as the

cervical carcinonmas. In another preferre odi ment
ofollowing elains reflast Haventiye aspectsiieeint less tharealtifeatures of a single

iti o def j.ned, her ei.nabave |
PRPEGG bisCRsef AT RRLImER, TS I RIS RIG he detailed
adeldriptionl arér Hereby. éxpr@%sl?alhboﬂforé'teﬁomwQﬁ%pdet'&'ileé%%cnptlon
cotherapy, an active agen be optionally includ

w'th headhibaiph Atandieat o dts cwmcaa i smpatate hembodiment of this
n\°7 ﬁﬁdgl c single chain antibody, or nmay be included
i n a separate pharnaceutical conposition. In this

| at t er Feakermarel WhilgRMNGé @nidbfimBARVEESE beRORBRF Tiie some
Is suitable for adm nistration prior to,

shyhnatptkeyfepiuras ingludes] lncﬂwﬂgem@ﬁdrﬁn@ntsacmbm@tnoaaoﬂfeatures
t b
SO R LB RS She ABa bt Syl B8 FR5PR°E e mvanton

pévad foroe diffetaht edbpaipnéntoNasmouRe ba mmﬂ%yﬁ&ﬁﬁ@% the art.
c'g&pound or  a proteinaceous conpound hi the case that

SXAMPIes i HRsTQUgWing Slams: anyat theglairmed emtndimentsscan be
&{;PE‘Q@P dsmbihatiof, he prot ei naceous conpound be
capa f

providing an activation signal for immune
effectlémrtht@dnhore Boefee rafbihg, eﬁﬂjodilméﬁltsebf@ciﬁs@ﬁbed herein as a

d or on .pr ot ei naceous comnpound nay
Eﬁm@%m BRHBN O SIAaNS Gra WG] that ean heistemented by a
e 'df f'accérhﬁgﬂe‘? s &%Woﬁﬂigp%gﬁvgénaéggf‘ déaﬂﬁﬁ%% out the function.

hereln ucle c acid
hEdnes, nakmmeessorvwdhcmhease@m‘san;ednstmoﬂxehsnfed carrying out such a

1P EIRESE s Bmept of & MBthed G & Migae: of Gamingrauttbe method or
3elBHBME- ofhig @nét‘hbﬁhqfurﬁ%? fre, e e]'léHﬁS !o‘@%cﬁ?&@t ﬁérer? of an

a kit conprising a bispecific single chainan
depipatatishembodiatentds aa exarhple of acmeans feccareying out the functlon

def bove ector as defined herei nabove,
IO 6L BN rlhe i hetkiol Spdes anting ngenton.
errbod| IReHes daseridlion” bRARTe REraRC ARRISRS BickibSdetails are set
desc tion and Exanples of the present 1nvent
Qyeemert éclﬁnumﬁafgto@ddth@temb@dlmenltsnwrtbeagyemtrcm may be
descrl bed e.g. in Sanbrook et al. Ml ecular Coning: A
Laborat ory Manual ; Col d SpringHarbor Laboratory Press,

3rd edition 2001; Lefkovits; I mmnol ogy Mt hods
l\/anual The Con‘prehenswe Sourcebook of Techni ques;

rus e -~ D ~ e a2 -~ o2



Figure 5: Cytotoxicity assay for 5-10LHXSEQ ID NO 12,
5- 10LHXSEQ I D NO. 10, and 5- 10O.HXxSEQ ID NO. 14 with

WK2100/042267 cel | s as target cells and cynonol gusPEBRE2086009803
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effector cells. 5-10LHXSEQ | D4jO. 14, 5-1C0LHXSEQ ID

NO 12 and 5-10LHXSEQ I D NO 10 showed cytotoxic

activity. 5-10OLHxdi-anti CD3 (dei nmuni sed anti - CD3

anti body shown in SEQ ID NO. 163) which fails to bind

tpracjmedmwgheut:nﬁemsspmﬁb adetailsie gt othemamitar@des well-known

n uence alignment of th

ISHAnIurﬁ% @Pﬁgﬁwqw%he\ﬁ] agfbbm s'@a\mm detailgaprder not

(@55)50?}3@ d e human EpCAM

ant 1 gen. \gﬁgur{ag%gnbllzgﬁtgg?aefe Htlérfhe det ecti on of

t he cy'lﬁbermh\gpmloﬁpmAMoaInbe gescibed by resdetatled desCriptidn of several

Super ata f.three different anti hunman EpCAM,
roubedines pdhe daventionssll Gorledt dbabather ea%?eﬂiwgnts of the

T
sty RSy A g s

clinev ast) \Ns;thoub@elpartmgwgroomltyevmrw dpit supechritainteavhing of the
bri doma whi.ch efo e recogni zed as

L eeBE We i e Houts upled Rly Thoine ares Saiie sppended claims.

cynonoRgtsre FEECAN b
2C58LI—I>(SE%?I D NO 1%5 %{RB%%QSL}%'F%OWG %ﬁtﬁ%ﬁ%ﬁ ’%’g' devices
NTaVing a fireBmeirseigctrodeisuch s 2 a3, xSE€xdrd Mairl lectrode such as

| 4G5 26 el Sl 2sonaate OE pralIGastne flow of

= eary | L
celgleM.Cb,&nt i ggﬁ%‘gﬁy‘%ﬁgﬂg%ﬁgﬁcg@mﬁt@ ?gﬁgd%’r t he

anti EpCAM specificities as well as for the anti CD3

igﬁglrr; Bge agafﬁshqnhgﬁgat Lyve éﬁﬁttr ol N%%gggg%u%@tggllel" means
i b
STk b4 18 nl oo

kgvingnel gererapcamiforna tbickuessiamiibavirg syrfaceydimeesions that are

CI&IITI (HEE iR I 16 Elies. ¢ epesa ety tienpss. The

Cﬂd@nee‘bbbstaﬁtlélgf &Ftaretdubsetdialy G aPc,BU@ﬂﬁéd Qﬁtﬁ%ﬁ%nce to an
cells. 2@&BLHxS I D NO 10 and 2GBHLXSE

s%\tﬁxéaecwtsﬂbiwela@wnﬂg tan astive nection rafi an:DBperatlng cycle, with

S SREey Bl hcioatt, 2B whHRY 7% o7 o 1Yl pac tpe torm

bisudsmtlewoﬁbinﬂmtlﬁF%I\éutﬁugatf%%%r 1634 SXtAIS 1BVEIY
assay for 2GBLHxSE D NO 10 and 2GHLXSEQ I D NO. 12

wi th™ cApRliratigns Eb@mb@dm@”ﬂ%ctr@wweelusg of trangmissive or

TR QIR SR P I SR, ror

ae:XampIEy subh thﬂtdﬂomhhayclﬁﬁ:ldd@tm@e&ﬁdd@ﬂlaly ﬁi%ls such as
0 own in SEQ I D NO 163) was i ncl uded
?Ieé;@t ar{e I diaving a digganat gimensied of 471iaches of W@re oSuch a panel
d F' . : '
R RS e RO IR R8T, 5P TO0D 1LY GifSeghBlgfe. 1t may

(e )dBsiableFiqgwperdtd: sueh panalsi domtirioush) @ptantlsient temperatures
ue ces of ross speci es specific human-1ike VH
%’8& NG 1 S g@e e fiothe pepehiieriexample, an ambient

r I I
s i e T
1|1Lmaanwe desirable ¢h abtairs Aaduminanc8E@spanséof théSarBhat Iow ambient
F E] am no aci se uen ? is shown in SEQ I
N eETalindt et 3R e acetle TR fPesto pPRialon afimgenientional panel

Céﬁﬁérrﬁé’l'téfnﬁérﬁath%@%mh%%ht ac@pitie Alide dg?l‘fohI'@E%QﬁrDe may be

thus binds to human . The sckv dep| cte

Neghiaveg!. aF@roa@nI@asons éhdayilghblbhgthleo highi ambiedt jlsninatien, it may
human cells. Figure 14: Binding analysis of the scFv

of SEQ ID NO. 146. The control scFv of SEQ ID NO 10

shows a clear shift on cynom)I gus CD3 positive T cells

and thus binds to cynorml gus p03| t [ ve ceI I s. AI SO

' L g Y N~ 1 s o



in Exanple 19 in (A) and the anti-CD3 nurine |gd
anti body UCHTI (B) binding to the blotted peptides

WO bioani2ét i nker - EFSELEQSGYYVC' (1) and PCT/EP2006/009803
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" EFSELEQSGYYVC- bi otin" (2) degipved from human CD3

epsilon Figure 26: FACS binding anal ysis of

cross-speci es specific bispecific single chain
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(cynonol gus EGFR+), respectively. The FACS st ai ni ng
was performed as described in Exanple 23. The thick
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nmononeri c protein that were sygsequently incubated

with the anti-his antibody and the PE | abel ed

detection antibody. The thin histogramline reflects

the negative control: cells only incubated with the
aa[ranged;t(aﬂiunmmiy Qﬂmstteendewéhglnbgumeﬁ()bmm@vgurl EIGURE 4,
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human cells coul d be detected. EXAMPLE 3: Sequence
determ nation of the variable regions of two
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specificity for non-human prifagtes For the sequence

determ nation of the variable regions of the

cross-species specific anti-CD3 Igs of Exanples 1 and

2, PCR (denaturation at 93 C for 5 mn, annealing at
58m/IfQﬂmqntmlsﬁate'lc>@rt@hpr onaching ohvone ori mofe@matedals having a
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O To generate the single chain antibody, two PCRs with
the respective prinmer conbinations were perforned.
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were introduced into the PCR-ppoducts stemm ng from

the respective linker primers that conbined to form

t he codi ng sequence of the 15 amno acid |inker during

t he subsequent fusion PCR The anplified VH and VL

ddesireds tmeu% fausleéedmea foaxt reXBerithanhae open-gelt feam. In one
out er rs and h 25 PCR-products were required.
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EXAMPLE 6: FACS assay for binding of 5-10LHXSEQ I D

NO 12, 5-10LHXSEQ I D NO. 10, 5-10LHxSEQ I D NO 16 and
5-10LHXSEQ I D NO. 14 to Kato Il cells or human EpCAM
transfected CHO cells and to HPB-ALL cells Bindi ng of

the b| functl onal constructs to t he EpCAM ant i gen on
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results of this assay are shown belowin Fig 4. Al
constructs showed cytotoxic activity. The resulting

WEaovrbues for 5- 10LHXSEQ | D NO. 14, 5- 10LHx SECI/EE2006/009803
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NO. 12 and 5- 10LHXSEQ I D NO 194were 1.3 pg/nm, 1.5
pg/mM and 5.8 pg/m respectively. 5 EXAMPLE 8:
Cytotoxicity assay for 5-10LHXSEQ ID NO 12, 5-10LHxSEQ
I D NO 10, and 5-10LHXSEQ ID NO. 14 with Kato IIl cells
aand zofgkparteof sheudévicgnadependertiph arre ahbditer,0as eehipaired to a
'\Beﬁ.ct i Vi t of 5- 10LHXSEQ I D NO. 12, 5-10LHXxSEQ I D
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r 2 sugtel hezatdoustenatb anddeME shigldingrtthopghdl may also be desirable
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dﬁ@ot’srpﬁ@'mézftfrqmgﬁodl anti CD3 antibody only bi nds

sequencMiatise 60, Rhepds AR BL MRl By BAEAbhESS, 0,40 LoD
apanegester bighbguide GQ/M@MsorEpﬁéMrmmﬁdge‘seﬁy ﬁé‘l@sources 10.
c&l s To obtain the ngﬁgus EpCAM anti gen for

PN §XBTP &%U%e @&ndi greey LisDsafe arsanged along each
Egfoné igf
CoREe ISR it ot st il G Snidpifter orjess up
end, colon tissue sanples of 3 animals were used in
parallel for the isolation of total RNA and cDNA
synthesi s by random prined reverse transcription,
whi ch were perforned according to standard protocols
(Sanbrook Nblecular Clonlng A Laboratory Nhnua



diluted 1:100 in 50mM PBS wth 2% FCS (obtained from
Di anova, Hanmburg, FRG was used. The sanples were

woreg4267 on a FACSscan (BD bi osci ences, Hei dePGEEB2006/009803
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FRG . The anti EpCAM anti body23G8 was recogni zed as
cross-species specific and the expression of

cynonol gus EpCAM was confirnmed (see Fig. 7).

Transfectants (depicted as non-filled curves) as
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f h
Pt o5 e, alaReortt e Sesible 14, 5a fors Bapgpory sections

monproeld@nﬁuét*é aitaice’dkd tHs ﬁaoF@ thelrRial &ol6H Sétween the edge of
term nal extension at 72C for 5 mn) was used

alF@DI panelha0 cand hghtsequr@ﬁeew ofOthee lvmleraehtatloaglafna transport

CrectO, @i 88l ed ERRCORFENR Moy’ iPyRisntohid Bioed sbrupt 90-

s@égreb dngl@ri mers was used in conbination with a
const ant 3 primer whereby the 3' prinmer was chosen
accor dEXg platet ABC|isotgnfigustd ttaepranidebadgesireddistdhation of the

OB RS ine e s etrce pagebSPrsiypigsy has roughly

L’dh@f‘éarﬁ@%Uﬁa&@ﬂuﬁbh@ioh@@'sq_f’CD yanel 50BExit |_:plate 60c ma])_/ also be in
- GCGCCCGTCTAGAATTAACACTCATT GITGAA (S

AG?CPnt@@RNBfﬂ &k panel ¢, ppssityvia ore mmorsaoteamdm layers (e.g.,

b d sequenced with

R Bp e RINERIVB AR pRE bRV T T andar ¢

pr ot ocBkampd3! efcmiatariald Ao ahich babelAé B0 MaPUR made include
Col d Spring Harbor Laboratory Press, Cold Spring

I—%MOUQPC siciurgrerRNi@irgBe pebmoer) r)esmsrﬁe:c@bmna@@r@menhrmrs and

B RencBMIES PErGRE0R au PO ancreDliE Ui napen  as
o;bothetrWlmleﬂthylatéequMW)ﬁ ardipogolefin Fésiny asfdcﬁbb§ polystyrene

[on was jsol ated. The nucl eoti de and am no aci d
@%an@é@aibbetqeé"%'ﬁu fap it plaje 69 tahe maderfiampa@ mﬁt%@dghavmg

| I

80 D G0 R b el B S HOHE D ) 84 B i or et

o;blatﬁomﬂcahdvéiﬁbrxeruassw@eas; o theemial conductivitg iahdfor resistance
g(fgil e ch i n a ti badi es. To generate bispecific single

ﬂugiﬂg FﬁWQJ%h’iaé’éa ©Brpri si ng the af orenenti oned
CDB cr C C d af
158 4035 S g SERIS e
vamd/ablfaacete@ltormovxﬂetmdeﬁﬁﬁd aligtributibn bﬁthé dlubmnanon across the

nodi.fi e alnth correspondi ng single
c‘ﬁ%%swf?%ﬁz? qPr g; V\%“‘g] ﬁ@aétetfh%fw tPi?lon the order of
ang kb ado @ﬁlcmﬁsh I cfrféeé%mp@r b2 PRITE B0 |Qf|mPié‘?néJ\t9qtas a PMMA
and heavy chain variable regions were generate
t Plate bavng® bagk suréqce ﬂi@ﬁdmplmmdvmth as edrayoofatqibidng a diffuser,
t he sequence coding for the variable regions. A set of
appropriate primers was designed to performthe
PCR- based cloning steps, finally resulting in a 2G3
S|ngle chaln antlbody connectlng the t wo varlable
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antibodies in CHO cells The plasmds with the
sequences coding for the bispecific single chain

wa@pao7ioedbes were transfected i nto DHFR defi ci ePET/EPED06/009803
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cells for eukaryotic expressiog of the construct as

descri bed in Kauf mann RJ. (1990) Methods Enzynol. 185,
537-566). Gene anplification of the construct was

i nduced by increasing concentrations of MIX to a final
carightnesisi enhanicement 6ilnd (BRN), I\ﬂ'r)d/oﬂ'b@BEEmtﬁtedtwﬂ surface. The

CPTDGR! Gelsatayh BB, Hcenagis sHPhAheg i istBlag, of Gots is more

tcgﬁré%;:llril ﬂn{%eﬁ%eﬁﬂéﬁbﬂéf(lﬁ?taté‘%oegﬁf 28\@%{‘ 'I%Més %gaﬁébA&than at

atheagddasr (i.bi,wherg rodredight i SE(abliz )NRdrfion GBlight SEES irRident on

e Sl st g iensertees o e, exaslitesedn some such

NehglEnintatmB S Dl '@@c]tﬁe%tg%tr? wiile, lie5|n°<]'5_thers the dots

cynonol gus EpCAM transfected I's an
cald eolgratdieng., td pravidéafuniforinmoldr teoperatuce)s As am alterhative to

| t t t bi ndi f
T N S—
cop fic Stadeof ?X'Eb'é‘é%'man?? Hy beoRich AR patiem that may
t alsodwves M@flahieldﬂt)assay For that purpose 2,5x1 05

cells re_incybated w th atant

S/ 1o CoRE Wire it HRITY o 655 REpfvidstiuntp ight, it may be
24&$iabld er binad révkiah té‘ﬁd/@?ﬂﬁéﬁsﬁ s%ﬁor?settsc?édcéﬂﬂdhred to
an anti-H s anti body {Penta-His body, BSA free
obemrrmednmrtgn@tageeolmhgm | cfenr, emmeatswrg/setncms may be

S w t.h 29 cond st r eagent
AADR BERA b MO SRneee g Gy E5RBig s ieButing structures.
fAﬂ@ﬂﬁ%ﬂt/elyg@,ébn@ﬁH I60BD 60D, lalfd, drfet %E‘Tﬁlafyrﬁérfﬁﬁae of the same
specific antibody, difuted 1:100 in 50m "PBS with 2%
Fostrial @i sestion 6om( @lga,riBMMA)l-laudmﬂ'gﬁt SERB)Ns\G6a-esmdy be molded

T
oo 2 Hec R ToRFRAN™ arlyde RATTREAIHeRtng vas
cl ear | piffiresicsedtionsf oF Ii Ct%meglﬂﬂéIGOEﬁ%Vhéﬂéfdlﬁér@hf IsBFadés (e.g.,
well as for the anti specificiti'es (see Fig. 8).

AsUrfaGesgia: prameleninternal miXIBQ i rig baek syifene | tguaroRmtAMmission

t 1 t | yde

REP Rt LS kB v n
birans pgt sectivizoobli NeBBticHsS66R @Al 60b, and sections
transfected CHO cel |'s The “10LH part only bi nds to

HeArangh ERe) ERAimRlEMERtedyas RoRingle wcal@y\a;stm@ture having highly

AR, ¥ RS BB o e

amdfdnmwnﬁBM?fmissaéﬁ erst ehharted speealelri nefleytopf (ESR) film (e.g.
ﬁ ectrgd i speci fic single_ chain antibodi es was
dERR H s&E@Pn S tP@UeyMB't)oQT dvt platingayos otherwise

P A AU SRR o vt

csirdlcstuwmmel\kmdmadzltog/lpd&stw etrhi/(ﬂ%n;mdl rhaahggb adelutlt/bl%/ low thermal
KH2 Si gna ric rmany) according to the
r(ﬁ?ﬂff“&g{@ qsngtgmﬁstq%ﬁgqe Label ed target cells were
washed 0 L j t e
Sl at E‘&Wé‘?“?é%‘t’%'? CBANrs sy R BoSTidiEt Hh Hoiad 5 Haly witnin
t thegmal dadriex 706 HGERES IARBICs alren \dews| foore tife Smt of display

RPM / added e well in a 96-well r

eIy et shEwinfest gvalibles Strataiedniacments b coolers 40
bw&nmwhfelrmas bagler Tnai; I | r

RPM /10% FCS to obtain gﬁég‘f@?%ﬁ&?ﬁc@gg?g@?o@? TiE" coolers 40
sand thgrmali bames fithato rhave itbe \eamerethigOrdssof andem some
different solutions were added in triplicates to the
corresponding wells and i ncubated for 24 to 48 hours

at 37C, 5% CQ2. Subsequently, the neasurenent of

CytOtOXIC act|V|ty was perforrred To thls end

. o ] a Y L



20 showed no activity. Di-anti CD3 only binds to human
CD3, but fails to bind to macaque/ cynonol gus CD3.

WG2000¥20nl y binds to human EpCAM but | acks  PCT/EP2006/009803
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cross-species specificity to gynonol gus EpCAM EXAMPLE

16: Generation of a human-like CD3 anti body fragnent

that binds to 25 human and cynonol gus CD3 1.

Det erm nation of a correlating human VH The am no aci d
sisaplemeatatfonsttberroali beaarief-7 @ ha ynbe thickeritharSEG ¢ddI&® 4@ In such

o BEST iies 17, 58S MR BNy chRTaRivA ) TReRiget (Ro.. forms
Vfé(bfri@étéHTﬂrorﬁ%p%@?bY&uﬁmﬁQH ﬁ@feg m%b% éf%eﬁaté't efhalhicuple TE

anal ysi s, human VH segnent was c osen-as
aceelers dﬁetosleeﬂiemob 20s esdfer cheat Wiffudesf 160 (&.gnsaoideSbitsed with

e PRI BARIGRE ot o "aci @ 1 osrducs that
differ O‘ﬂ‘?ér‘“ﬁﬁﬁle‘iﬁ‘@wté(ﬁ)r?é"%f”d%ﬁ%ﬁ“ a‘sé‘erﬁgg I8 \Ghcldd@8MEn active

the human VH segnment 3-73 wt mewor k regi ons
weeelingudeavied, such tas Mfm@fetlommmirdtavirtga skpawable hot and cold

CFRePar T SHREVERSe. i a0EE SideBh ahe: Suiven BRlRd ids¥iag’ may be
S g%ﬁ@&*d‘l(lcﬁfxd?fed's% tdf ﬁ@ggg?g%gn%gberérﬂﬂ tﬁélﬁﬁe)srde may be
QSItlgm\edmﬂ toe athet S&@qufsﬂrteerrmhbames i7fnethe halesviaghermal barrier

{ to th SE
<L DEE80 4o EnhiGe T bl eplbiles B s faf e ki faring the

SREARETSTES M HetwSERhOMNPsidesy md&f‘BéQ@éuéé}fln area in such
correspondi ng nucleic acid sequence is shown in SEQ ID

Nan assemply ag eemapead o the hotes ghewmin EIGURES 3M4+3C.

it oot B RRE FHRIECpofipwgran e Al §isPle) Sssemely 10 that

SMUkth@t%sSremNegbIQOérﬁ@n@f of o fTET@@olbrskﬂO\é\Thd & AghtT86urces 10

af ore-nmenti oned human-1ike VH regi on was gene
syPeMegatedinkEnk G| elthdis @trﬁarﬂy@ dotteds libes dnditate dhe relative

t I Gt S BstElLl into a i tabl e .
B Rl TG JobE o0 R e GatoppRedis eatlie cross-section
cotmsvan e FIGURES2A h@fﬂk@n%g{%é‘ @ashedMlneCAZ BhédWATIMPIGURE 4.
acid sequence shown in SEQ1D NO 148; N-termnus in

conpar PEpiayt @Sﬁﬁ@bcb)f|%1Qla¢mwdl§ﬁo&mc®mb$@@0nmf\|@ set of basic

R, ARETAe) SNBSS R ARHRE oS b e o

Tehgserishyie efemaentts ire andvie deecritserI URNE edtédthati sR% 6f theevarious

functional  scFv_ into the periplasma of E. coli. The

f inRiemeniationsnaf these d}a@@w@dﬁmantSeast@wrrb@dm@rQ@awlns the

S)3z Vi~ Fl
-ERatsBRArSs LR T 2008301 allerRiNE! (BRRgteritiosheof the
Vd:brséwndmg HRid Eblél@.eﬁt VLlnRal%@Wthe ﬂm‘é@néﬁ}a&l@n%sl described to
gigﬂrégtﬁn to the human-1ike VH shown in SEQ I D NO

8lueharactersticooRciniasss the Jartieularcherraaristis 49 plainly

by S oGP SEHP Bl ot

1mﬁplemmtatmrbfvthelelement\/L (SEQ I D NO. 148) was each

t f ' . d t t andar d

or ot ocBl CICHRESuERSTS: B6-6Ra Bt Té-48: ceorapBsthat are as
t

ﬂ[])ﬁ?\lt\éﬁe%mﬁg \I;(CEJ?%E%%' l\é‘ﬁ%ﬁég@lng W%bgﬁé\é%cf@ﬁ%n of the

I\mﬁfer@wcmsd)ellmg presgndad.i vel y. The nucl eot| de and am no
acid sgguences,.of “? VL .SscFv co

VE
o an. RS GEtishe of GoNoUraIRRe and SRmaitgnso) plomeats shown
1B FIGURES pWyré poasiBié, Dd%?@r&?lﬂlé%ﬁﬁﬁe]ﬁ&ncular design and cost

respectively. Expression erent cl ones was
pefitegameeriexample,df IGURE 5A shaves asirdss seatian. oflabOmplementation
LB/ 0. 1% gl ucose were inoculated with 10 m of an

overni ght culture of single clones andgrown for 4 h at

37C. After addition of IPTGto a final concentration

of 1 mvl the culture ~was grown at 30C for anot her

AN NN o ~ T r r AN R



4 sequence within its CDRs. The correspondi ng am no
aci d sequence of the generated humanli ke VL is shown

W0 p003BQ26D NO. 168, whereas the correspondi ng PCUYERL006/009803
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acid sequence is shown in SEQpgD NO 167. The

N-term nal VL sequence was changed to "EL" to generate

a suitable N-termnal cloning site. 5. Gene synthesis

and cloning of the human-1li ke VL region The

abd ¥ eofnasaeinobiy D hiiiieat- hak envLheat iy avasmgkemeentation 21 of heat

¢ Hok T e HEROS ACEOsitne AT Ok I GISRIAY gbSaimblyb| BIGURE 58
bgdes | RlcrEed BEHIP b V& t8tioY oér'és%%% D10, which

lenT%H rﬁ
cont ai ned the sequence co or t ove-nmnentl ned
hinetudelsi areimpleotentatiqra i rmdj trwmalsbaqmmnl@ thedtcembends Sl6Rg two or

(5 10e5 o B8 SRR e B twesE A N8 2t hEH el

by a FrRgUREdsE $hewsd al .
sequence that direct sat ﬁgs?%ﬁ?ﬁﬁgf&?ﬁ%’ m[%lﬁﬁﬂeﬁﬂanon D13 of

pé$$€phbls(ra1 2finEvhichldachThaatfsimic P2 endéndioaleng at least one side of

THocarsnon ol fls, Capectms 8 R REIY A Ji tarel, and

SéE(\!h s tgi ' e &3t ' Sﬁ@e
I D NO. 1108”32%2% ﬁgg i\‘/ﬁmgltuﬁiﬁt fp};i%l urm%](H kaf%kﬂe{E| P [ O\';\]/Hrblrn of the

SEESEILING. 168 Pl asmi d DNA encoding a) for the

i gi ' VH (SEQ I D NO._ 2 d VL (S
o o aPISURE, ¥R, ol (e sattiefosh Bnnmpigmantaion D14 of
casguisly D0 it HRiChURRNrhirkens, fhoPEQr bk péS 8285 b, with a

each transformed into E. coli TA according
sthermal dsepasates 009, between cthem.i deTlaermainBapamtord 90 may be

RRERRe e oA na o’ GEtasiaatrrstie & Ae2sf Bortion of the
stramiie (ely. SB22) oM@ back &Woﬂgldermiﬁé{ %é’x/llzg%ated directly or

nucl eot i de and am no acid sequences of the ScFv
cORBEP rhy tight repwiees i K& (etg.( $20)1 D Deperiting tarmdthehepartlcular

THEBIR i oL LBl st S BB B, 36, e it

arubber,aot thezphereiCem af chde MerH"bl%@EM:aPQz‘éDbhﬁg rtﬂativ@én frame
human-1i ke VL Q 1D NO. 168) and the human-

(@E@Oﬂ@&ﬁ@ arﬂé?bas desiFrive.On fIEEMI nhrmmg).gtaeanal a@arator 90
TR Rl A Rt AR e, BOARRE FReEruober

1<9|4 aslothver  electricahndouplingi (buekchengegrouid CWW@W#\E?”bé 0prov1ded
the one of the VH VL sckFv of SEQ ID NO 170, however,

vpetween Hyer ramen gottieaspi Kanay %'&bahﬁ desisatle stoeprfavids op frame
hoiBh 8285 Ritng P SR (RiinE boftidd B8 b 1S R structures for

Lmb()nﬁﬂg dhe: disptaynasserblgctol st egtennalstiltture, eliclias a console or
ove culéure of single clones and grown for 4 h

'C Gouild sarye 3R S@Prqq:qf@qaé egefgyhal

: S?CZE%% Floted 2By, ey veRafiohe S Ealfiy it sy ciositons of

(eletentts behovn aci BIGGZRENRANafE ,pobsibié,EBMA pdtidht® mhcliding any
added and shaken at room

ShrBbinalan oof Ghe 1Telus! Parclibosonn  EIGIRES: A dhraughyD are
d

CoR it g ECRRAR FS! RPIEOURLA o o

agroshpestionrad ary imoplehpndatiore 81115sof assmnblpi'@t@ ¢hét cotlbines the

CORERAF sEBow RO P74, R LAl Baias dncal pgsembly

10920@AdCRl FedEsipki @?L&aéé%‘eﬂblfmﬁ‘p Nt IUREND Sfr{: 5,@ Cross

cont ai ni ng bacterial supernatants and |ncubat

n#ertion ofcan iraplepmmtatian BABIef assembln Xéchaving ant imptementation
with PBS and subsequently resuspended in 50 m PBS
containing anti-H s antibody (Pentahis, Roche) and

further incubated on ice for 30 min. Then the cells

ver e washed three tlrres Wi th PBS and |ncubated W|th a

[ra— o o o . o S o o o



covalently |inked to a Watnmn 50
cel | ul ose-b-al ani ne-nenbrane via the CG-term nus while

w0 b@7a¢rsYy| ated N-term nus renai ned free. |n tPEI/EP2006/009803
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peptides, the am no acid cystegn - wherever occurring

in the corresponding CD3 epsilon sequence - was

exchanged by the am no acid serin. The individual

13nmer peptides generated (by JPT Peptide Technol ogi es

GAB 1 head sirtkodh that eitgodealong ahlgasttwd-sidesyofotinel assembly and

| 4 t ted, wh f
s Tt B EER A e S 2L
I t hagf t
L A BART g BEA g g ono of o

elepeperatiessensoes phapioseteoh dise LEID panel Aideoofiithermal barrier 70

;
o BBt POFfioth Jtide 86 antron Rt i Sarete irarnd: A coRtal circuit
Wd BelivatBSbAgodrnle bfOfHE RBtIVE@38IHhg (eﬁ;Mnents 40 andfor heating

Chem | um nescence Bl otting Substr at e (POD
Celegrasss (e.9.,hastyr 260 as described wnbubtareme amH IG\HRIE h3A below,

R BARBYEL FLITE pBRed b oEia opdina FitBead Ry gutouts. For
t BgarApleTahy @dﬁtrdl’ctﬁb(:wtnﬁa?cbéYCcﬁlffb@I‘edet@%"u‘?é@ cbBfng when a

bl ocki ng sol uti on, the nenbranes were incubated
oRteset taraperatureshrasheichig.gi, cofrespording pea deaslp@@emperature of

d t, farth xT
e T TR S kS g of ne
Ppass| RS therrally PSetatel tdhabERSHe: MPOT‘W@GH hedy Be configured
mn, detection of bound anti-CD3 anti body was

aloc Gefivaten baating iwhemaheosensad 2emperatute ceachascioal fajls below

(#%?%E%%@Itgﬁ&%%ﬁ?‘? @ﬁ%&‘%@ Iﬁ éﬂ]é{rqqaﬁge%g r&tohtropcwcwt may

pbesonfiyarset tadebelA8tdr- feditea thebesblingdbd Hesthg action when a

according to the manufacturer's reconmendation 1n
| ST APNSRG esikethtpmiergéire, pairtsipsensed|(¢)a., a target temperature

Y 30, B8 ASTEEET R BB a R Rs R b ari tehpgerature

vs@mirs oedubly apndsveestsly ehednhlst ThElagae dnesdr matd §éﬁ§cﬂ§fﬂ|sposed
substrate solution A and starting solution B m xed

190sensemtampenaturgiaf dae amhierdlesvroRgestibst rat e ( POD)

A ol i A BRACHRBIECASRIEY ARErPye T W SIBUREY the arve

osp se Wwas Vi sua

Ssignalsofot- thel LOD ipixkd| tyangistern hafF & @b(‘ample,bI tllﬁ)s drlver PCB may
tetrazolium/liquid substrate system (Si

ebECelY§e alﬁlné,.b/mfﬁwbycmﬂgeg ddfferenhal S|gnaI3ng 'or TMDS (transition
h
A i S A R A Dl v

omgyalsAbILOD benesﬁ@pihmaneetidmfmmm&iriv@rPIG}B to LCD panel 50

experJ boye ge control pepspot assaé

ngtm BInIE KBEHCRPRRTracemOn Folexibie ANB, ansrthe LVDS or

C‘YR)I‘PJ'S'-’ I % SQ%‘ W theBriveobEB3y o'ﬁ% dﬁ’ﬂ%oﬁe@ tWfsted pairs.
human epsi’l hese signals are Pe

uRBsenient of éris FWJB withat abémplamentation b dtstIHy assembly D10 may

"ersng HEBRGIOW Tih PRECUING G dsriiorn Srveally NESh & driver
(PtBbdiégldégeéJEbSMtnﬁ\V@I/@t‘t% Stieh SRS 1t FRay’ (IEBS f%I'bEIIaI f@Place the

signal's of cross-species specific anti~-
(drgverd?ffaBlcs”l the LGP panet Isadmofsﬂhevmal bar§EC)70Dratker fhamﬂb place it

L7t BeAE bk SR R bualbamiss g gen el Tk casherdrages to LCD
spatel 15@WHIH pAsvi@s d fp%tﬁtdfqbwhtr@‘rnﬁﬁ%s@%mez%ngf d;%%duct a

(Figure 18(B)). The latter corresponds to amn

r @iaRIeaMUNG of beat gReray gorosenBewnali bamie( I8e Fi therdriver PCB
15). Al 13ner peptides covering this region contain

one mnimal amno acid notif 56-59 (EFSE). Spot 1
corresponds to amino acid residues 1-13

(QDGNEEI\/GSI TQT) of cynorml gus CD3 epS| I on. (| [ )



CD3 epsilon conprising the amno acid stretches FSEVE
and FSELE of cynonol gus and human CD3 epsil on,

wo e@peersvel y, with the notif FSE form ng the BEi/ERIH66/009803
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core. This result - although plausi bl e because of the
accessibility of the E-F-l1oop (am no acids 56-62; see
Figure 15) of human CD3 epsilon (Kjer-Nelsen et al.,

PNAS 101 (2004), p. 7675-80) conprising the am no
adlsdtpataEnE)rerha%EfNEw -woudd riey eondhedted sacsospthesimal barrier 70 by

ol Gae P EH e RE (B Bne MG inclusfes tbetsignal processing circutry)
ei@fihéypﬁefd?éferﬂaﬂé térﬁlécecﬁféSP@‘B Qﬁ’%@fhe?ﬁc kaé?@e W%r{nal barrier

(see Figure 17; Kjer en et cit
e?OaPlaCIm@\Iﬁ& dmer(%BA/ylthnpthermaaﬁﬂb)r Hohdrodthbaviee sntsulatlng the
ard pr ese :bl ve of  all

r
a 'E'YEH {igsfe‘?rﬁ’ou S"E“f) Omﬁly &I@PQHPW”&F?WW'W display
saseerAbly ampRinieftatibh ar eplt0pe Exanpl e 18:

Det er m natlon of the epitope for t he human-1i ke

cr oss-Apdispley ammblyc(sanlmas rrmiEmbnt;kylohlofdaS@rbeVth or

t Th

75 daCBEY hKTaY s R0 bRE eradini pueh fsca power supply
HeD3Hi b

O D ey IR e Wl I SIRE PRI - araphics

(pr@@psmg L)nltawraGFéJ)sxm@gdmtq progess aﬁnmqgleeoﬂvideémlgnal to be

t d I Fv f
BeS NG R et SUeF 1o Sl iuyiry may
Vintlude PQBIS%W%nLnf&%\&é &41ai dt &H@Elrguﬁ%hf@.lr%' to convert
region as shown in SEQ ID NO 110 and

cmulnc%rojngmmmglgnabln\a;nai@@ Dbdlgit@l (;hgv\BVlhfoBE@ lrtto 190 LVDS or

RS R 36 R BeS g 1S BER P ERERRAET 1o perREm other video

Peeeessin r@ﬂ@ng\%chnwbﬁiaﬁﬁ Wi H‘ s’n‘arﬁ@’dﬁph@étldﬂ“se the display
mentioned 1gd antibody, and an al kalin

¥ 480 pleseinslidgomCPAt |Suﬂbu9§3grg®mn~mlbbdvay reduce total

d%{?ﬁ% Q%%‘%uﬁﬁ%/ﬁfg ?I?%tl d?ﬁhﬁéﬁé nlgbgr? e%prﬁlcatlon such as a

oweHicwlat dispiays 8pplaation! llb‘hﬁby alsense dasirey Q@'confr%ure the display
unngm fi c bi nd| ng of the detection antib

A Adhi @rﬁﬂt@ndd%@@itéﬂ te indlude ether rfldmctp@pbbmuch as a USB

il e VN L S T A p—

%aaawdySpl@tmayrtﬁ dbsisabile-td3isofkte LD pHhebS0 ﬁ@nﬂklr@wtry 110,
cy norml gus CD3 epsilon and 2-6, 14-19, 26, 34-

4\8 hign rnamiwve[@ t@abppwm d(SS)paéiondnrthdﬁnggmfrfm@Lfsfteensto forty

SR o0 EpSESH SRER, ARl Bl 3B R computer
N@vnig@\ éﬁ’dU thd GYEUC hien example, if 13 SEd bBssifle ffr&he total power
bound othe Ft|desotsland 33 as well as to the

#Baten @r strrtnyr 19 togeaeh qs-axseed 200. watts.Filtggmeossible for the
48 a5 B RSB PRl 0t e

aon exceadi I00rwattslues 47-69 of cynonol gus CD3 epsil on

(see FLgyr d 16), wherein the 13nmer peptides
have (HISURG: #hr SB0Ka: hcBrsaspRPmATdanSEoBomeptelign D17 of

| Fs PRI p d

rééb5| duesrtf)Lﬂ?S S%DG\&?N@?DI%%&E@S‘O%HQ@ Qlt gs %gﬁgﬁg’ 110 as

edestribed \BDQBEPRWNFIEW |mpﬁ®mt@tlm242@l0r)ea:tfsmly @anfor ofidieat sink
pSI| es i,vel || bi ndi ng on hupman CD3

% OEH@ 8@1‘1’1‘% %fa e rﬂﬁhﬂr?}ﬁ&)ﬂ cposggéﬁééﬁﬁe heat

Sip@i 4 chc@bbafd8r L8B! ofadicuRt ! !

from humcan CD% eprs,l glno(see @d’ém gnzgﬁ?é &ﬁﬁg?@ﬁf%‘jﬁedat sink 24

ofia sjeck oBmeital sph asraluminim essopper. o the ani no aci d

resi dues 47-59 and 57-69 of human CD3 epsilon (see

Figure 17), respectively. The two stained spots

conprise the mninmal amno acid notif 57-59 (FSE). The
hurran I|ke Cross- speC| es speC|f| c antl CD3 antl body

o " o o s o o o a o o



menbr anes were washed three tinmes with
| xTBS/ 0. 05%ween for | Qmin. Al kaline phosphatase was

WO e®aasazged usi ng 5- brono-4-chl oro-i ndol yl PCT/EP2006/009803
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phosphate/nitro blue tetrazol pgm!liquid substrate

system (Sigma). The nmentioned CD3 specific antibody
conprising the VH region shown in SEQ I D NO. 110 and

the VL region shown in SEQ ID NO. 168 bound to both

forms ABsemblypR T iatko INERSESEQSEM\¢Gield SE@nIg@dN@bldc%emlssmns

(Pl AaDIor S s STerPIBAChED hate49."Thene example

B0 A Y N g3 s o

afd. bonrsy ter thadds disposddcaejween ddtive -dsioldrs etd and heat sink

o £1BE 7B dlaffn SRosesecioR s ar BmshesratoRD Rl pesembly

dph 7niAdvieiBh tAP8ItEMnatd) fmprRIEtatiss § 02 QﬁOEmWshreﬁPiioo Jg disposed
anti body (with the VH region shown in SEQ I

afven eiecwitry rd§i lout Bmhﬁwelen%cyvlemmrslée)andsheat smk 24, such

B BRECSALLURRT teteg BB TbeR BR oel SR cos

epsi | onnsltémerhtmscgﬂnéatsgﬁktﬂﬁ neluel ﬁhssbheélPBr part of the
"FSELE". Exanple 20: Ceneration of CHO cel

t pigas faadiascdbagks whdgrhmﬁwn@@reage;mnwe@lvemeai nzamferptoetbe ambient

of E Si cynonol aus col,on used to .obta

CRATETaBR R <Pl SRS B2 8B ot 2 etk USing forced
i gigt rFUGURE%AOéhdSW@ akﬂ)éckﬂﬂé%f AfdragethertiA D 1Y &F a variant of
Kit). The obtained RNA was used for cDNA synthesis b

y
ramnblyrDﬂredhabhe5s@ unitans beapsinkn(e.gorond ohiDiy of D15-D18).

o Sk 2O O 90 ST T o trrouon

5 GRCEAgERIEAEC{aSE
Bco%ﬁgﬂﬁgﬁsﬁﬁw Qe RPN PAdE) for an

sinstaftatiopGavingdiritatErrciearanga. TEhe Tt vieSEQF FISMBE 8B shows

g AT P, BA el PR DR De v
f by $ansya0e; V‘ﬁﬂﬂ@taé;%émwl DA, 96€ Ha? fsdes!’”oﬂ acﬂOé‘ Q:@ohﬁ@ devices

58C for 1 mn, elongation at 72C for mn
{ﬂcg edE @@'%Srf’d?) ragy bﬁglr@ﬁtlmoml@dft@westsﬁm E/HQUREe&C shows

8 AR PRSI T D120 B Sbaigter 50 o

t fremepd0 opeilapthe perfraster bf XD @39iePH0V Fral casEirPWhish frame
agg,transf_or med into E.coli. The afore-nentioned

eetalic geptheryisei tharmally ertdictivegassenlu Rike enay include an

AT LB 0GBl R 25

Press,F @URE&D showgs lHasrbss BectN&\\/bf\fm iniglefiehtation’ D20 @h@ssembly

D PERSGay S e ok B SResdione e panel side of
CHERMUP il ri&< 0 S Q5 Bmfﬁg e@gs\svﬁtéﬂtcﬁg?‘?ﬁ';\mé & more even

protel n expression iIn

p@lstrdnumted af hied cendrgg, |ma3Katné nieplerRedted( h%9@)1 Mﬂrhmdm plate
e

n 185, lifjication of th
BRRR e Padisedd BY0 bt GRGRES c o cunerisuiBs exagple, heat
M.Tl?fu’s@r 4’6(5'|§‘%pl‘é?rﬂé7rﬁé‘@ ra%téri’ﬁllﬁﬁmH@ %‘LP)%&%M Xtf'nckness of one
anpl e 21: Generation of cross- speci
slpmikumeter bl-lspéduffusersmﬂgmaycbalcm)nagtuénbtb émvéenmagblyl the same

bl speci chai.n antibody nol ecul es, each

%'Sr?%r H?f@ ’begﬁ@ﬁ?{%'ttma% éé)cndl ng specificity for the
human Aadt diRsed MO LSe i heimal GSﬁ‘taéﬁw\’tﬁ'é &tioft oé light guide
domain with a binding 'specificity for the human

t 6@ iphoas il PlatE O (Pegsibly vda eonte sir gmete atbelsnaallyoaonductlve
in the followng Table 1: Table 1: Formats of anti-CD3

and anti-EG-R cross-speci es specific bispecific single

chai n anti body nol ecul esThe afore-nentioned constructs
cont al n| ng the varl abI e li ght chal n (L) and varl abI e

.



Gel filtration chromatography was perfornmed on a
Sephadex S200 Hi Prep col umm (Pharmaci a) equili brated

wowranoPB& (G bco). Eluted protein sanples (fl oRCTEP®0A009803
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m/mn) were subjected to stapgard SDS-PAGE and
Western Bl ot for detection. Prior to purification, the
columm was calibrated for nol ecul ar wei ght
determination (nol ecul ar wei ght marker kit, Sigma MV
dayey)) whieghahay bedn rmqnanalrcairitmtszviﬂver_@DoMrmfl rﬁOr(epdssnblma one or
protein_.assay dye (M croB Pjerce Bi. or ad)

CEOLE QRIIGH JaYRTot o Showd 16, G B heBhgiibSehdsd may Also be in

sglyat P c

S‘?%’t@é@“@? oG08 b e ScfRe ik dciitt: (e0. TE
heablersné0k c Altarnatieelyhonef oraimore heat pipesumdgrbenased ¢o thermally

dit | trat PBS
IS ALY ﬂmcﬁ&&%anf RELOF T ASfie Faling devices.
si ngl eH@Q?Hﬁfu%’éF'%@dﬁhag%é 6tl§ h‘??lﬂu‘fdd aﬂﬁ/or to heat
according to this net ur| blspe Ic sin

C$Iak$l 28ntIinsudh qaset éimayvae cmsabbleetd) limit 8i2bd&grae mﬁm transfer
per f or me r e- cast 12% Bi s

oS BalerS oy oh el Bt el apacars raving a
oPRl PSR RITAS, SSSHIECGREE SISl inpBrugtbs Kenin)
datecu sechtadsedura hidak dlstek1ﬁf)otAé1|emait\ﬁet;dasome other material of low

(lnvitrogen)..The ge st ai th col | oi dal

itimal TSR A SO ehaWe sheh 135 6t Riggic that can
i %ith

VE2hSbRE eDiefidurafire 1aRYe B b SHLBLARFC LIS Giiatigy of the
nassarably, mad kiehgsad/io senyee hBbbdiffivseiul @0 tax Edt aihiedd 100 and/or to
thet @% 28 provi ded by the manufacturer. The

a'ﬁ used were directed against the H s Tag

(Pent ald‘&&ne@n@ﬁ#ﬁéntéﬂ&n@@ﬁ&rs?fé{y a§§éH%ﬁ |D3| B%ﬁip%é%es 10 are

wi t h al kal i ne phosphat ase Si gha) ,
(woynted @& e mose Sides mfsrl'easla‘ssenmimgamechmian at the rear.

SRR s BRSSP TR BT Bsemoly D10
CIQé\hﬁQ m‘éi'rr&ﬂjrité’d thgﬁt BBLidelsef0 bh SPstdnitially planar implementation
nol ecul e. Exanp Fl ow cytonetric bi ndi ng anal ysi's

o1 m&gﬁtgmdarﬁo Gyl beatssmls@@& ekigbh@uidei 61 Iphayp beiifmptemented

BB he SERHotR) ot O BRI i B bt sections
béiRgreb@tdt rhthepitagh Bgrvedpadidn ém:-hgeméméh&ﬂm of Ilght guide 60
cynonol gus EGFR and CD3, respectivel a FACS anal ysi's

waay ke swnweatha:bpnerﬁsf,smw@méflew& @BR aiibolgh\an assembly of

B BomPalioh TPV oof e S5per o] sl G2 panel 50

(Q&MEghBB@ums @i, a PEEREFD oMrie saprddinfersiiikthHaheone having
bi ndi ng to human anti gens. The binding reactivit

csﬂ%mlgu@ dight §erEseqasiin this @@ntgxt,ut@ertgrmh éug@tﬂei/alhedndlcates
c 'tﬁﬁ?ﬁ%@@vﬁg ﬂnt s described in Exanple 20

n cynorm gus wer e obtai ned by Ficoll

densi t FIGURE dniA showsi & ugaks osectidf0oDGh Gebleméitatib® D22 of
res ectlve cell popul ation were incubated for 30 min

oRSTEERDIY 20 Bt inclades fansplfQ arangen & eravids intedor circulation of

C% ‘P\%% nﬁ?ﬁ&ﬁé‘lﬁﬁ ! v%’r QF)SHﬁ%% %aﬁgslé b?é@@%?é ébué:rgsdlsposed

balodgraj ledstttive mdesbf ltlmet amndl@'twmlnmms n an |mp|ementat|on 73
beleg nmur i n ajantlbody(dlluted12

erpas by 0. 712A08E  AIRBY a3 deae fwonpides of the
V‘@§§érﬁl§ly bﬂ'@l@hén’HB '§'h§w§r5 g#&%‘ see%thﬁr eﬂ?frﬁ ﬁ‘ﬁangétégh D23 of
an Fc gamma-specific antib Di anov con| ga e 0
pagsarablyt B22 rin whichtanl imptedgentatia® 74 ofPBRrmal ha2fierTS. and an
Fresh culture nmedi umwas used as a negative control.
Cells were anal yzed by flow cytonetry on a
FACS- Cal i bur apparatus (Becton Dicki nson, Heidel berg).
FACS st ai n| ng and rreasurl ng of the fI uorescence

L



GrbH, Kohi, Germany). Analysis of the experinental
data was perfornmed with Prism4 for Wndows (version

W(Z42(ﬁ)2/042(%'aphPad Software Inc., San Di ego, CaliPCI/EPHI6/009803
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USA). Signoi dal dose response qgurves typically had R2

val ues >0.90 as determ ned by the software. EC O

val ues cal cul ated by the anal ysis program were used

for conparison of bioactivity.As shown in Figures 39
ainspléMentdtiondd7 dhieeatesivek 26 ddticextend ety the e ditérior surface of
blspeC|f|c single chain antibody constructs reveal ed
cheAssemblgcti vity agai nst human EGFR p03| t i ve target

ggls! tSI 6leatggfrage? ce’ﬁ”ga‘gﬂ Ci Ye@ag{j/é%?ﬁ gus J,Cﬁg’:lig (e.g.,

cpikEkclocks) that ens3p et ENBpelclrrﬁa)cbeldv;hredcfbalan mnleﬂmd;etlon of
with a Varlgﬂatfl e donmain reactive with EGFR and
d@LSP Yintocneludgean EME shigld gbaﬁea'eﬁ#ﬁ@mkssenﬁ through

t
Fo endt, S BSSmBRchaloed iApudliEal 495 E3RliAle mesn
Cw)ddwsem moaeel neeskaapers ot cordudtivertrdnspaserst Iayer on or within
i rrelevant bispecific si

ne ive control,
CRaB pameIEhagS my Eemeaéwonmﬁﬁn Gt apentation of EMI
%e@%@ﬁ&%bé%éd@b&f Car boanhydrase | X (CAl X) and
Cr 0Ss- specl es specﬁ'i c bispecific single chain
ant i boBI@JIREah? eshidwsFarcrass settid@AloK aandx&BBle of an optical stack

Y L T
Co rapplna 20 (541 ¥ ke B R S0P o i i

t 6@ iy @amittbd ethrought L€Iihpan(elL50 eam! gatr oblhee dlupﬁawastanbly in the

ctive h the human and_cynonol S
Cilestin fra@h{hﬁz?@'t%n 2uthe tamaf 310 SagacEach Spatidsiverayer 210,

aQSG’)ﬁerﬁéﬁ%%f | %n%bcﬁ%@(a‘n%b&ﬂanﬁhﬁ%@%l %Bﬁﬁ'eﬁ]é fnd¥lin-tin oxide

and VL conbi nations reactive wt human
c{mOypwhich raeg beT&m:tiexq:ﬂaupumsUperp@teé&O& ddCDuaniehis attached

e sence as d Z%H)??ﬁ?édhﬁ eﬁ,,l%ﬁ?ﬁrn%“ﬁ%@%rmmﬁbe an optical

Wﬁﬂﬁesﬁ@é fs%ﬁBés Wh&c’ihé hqo%gépéiéfg{r‘_{ﬁlégg?ﬁ%l‘ E&¢hections, a bus

carcinoma cell [ine to assess
t har isi tmplucatjy eI@pHmaIIy cou pledtth eaeh rodion€ADManet siges of alcenductive

C@?Easﬁec' espi@f@,g%@ % % A lguf{n%@? aﬁ/ir\}’\@?ow electrical

CP@%@{biﬂ:e s | b@% ENgt slt\féF anfl FhayBEEBhcENE8 By béﬂecﬂ')
of Genova, Italy CC 90071809) ‘or the rhesus nonkey

epi t heln an lmﬂlememtm;onmmsaolamesﬁmcmmzm@ng Fheoptigabstack as

oohR8R TR ETGERE 1250kl tpidiehils 1S e Siord cBRITYe ayer

b!zw Bl dfrangedngs @ cmn Bhield.| PBFbREMpRS tHE RiyEr¥Hlay Be electricall
u)rees 26 %-éo nt he gener at ed CATQ and Cgi;ér a} Be clectrically

ct:@lsrse@tpedo éystgﬁe@rmu e.gpetid framnes BAY! d henethar conductive layer

Bt ot SRR aR e ) B B8 LD BARRR Mhis case.

C[4Y88 25PeRiag e pesfidured tdaveya ehiel feditanéd i they ratige of from
the anal ysed constructs is shown in Figures 37 and 38

hpnere 5G4 ehmsnequased Kfajuexamnle, i tes penger pt frophgight to twenty
chai ' i : ri hNn reactive with
Cﬂﬁ@%—ﬁﬂ}dr@&%’uc\f‘f ééqs'%%ﬁ 6'9%'%8%%%8%. fic variable
domal n AmalsC Degamel perates alifferently Wieare antimplulds-diiven dlsplay such
g nel d tBe sane construct has been used as
r

[ cand tbe %ﬁ@@%m@emﬂsszma@%mﬂm lead to
t [ t

Pﬁv@%ﬁ%ﬁwé?%@@@%o% SN finel (¥ ORI foBalY Hadiopall. the
i nespunsenofiani §GDd peny.lsttalchﬂ!ngpbalyn {HeCpjxehsdreveb vgltage typically
generally includes a glass LCD panel, a backlight
system and LCD driver electronics. The display
assenbly may al so include an interface card to convert
an anal og or d| gltal VI deo si gnal (such as digital

o . oy



al so includes thermal insulation disposed to thermally
insulate the liquid crystal panel from heat generated

whoorle2bT ght source, and an active cool i ng deRCT/EP2006/009803
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arranged to actively transfer zgheat away fromthe

liquid crystal display panel and to a side of the

thermal insulation facing the heat sink. A display

assenbly accordi ng to anot her enbodi nent includes a

t hecomes tsloweeras thehéempeiatlrel of dhedpamel aldcreasessialg., to zero
hsbites CS-eRanletd) Fne S Loninst it es o alite e
a \ . . . .
o R o ) S Mo B RE bS] R OBioRIGRAAE artfacts
awbe(Byodngamagestaret being idisplayeght Thusditicesly bg ddsirable to heat
lj ght soyrce: and an active cooling. device arranged to

LE P AT PR I, B et PR LR a6 SOpRE pRges, It may be
t gesiraD|e RS hidiftairt 8 téhBefdtidd oSl EB (Rinel BO ét'?)?ra'%ke forty degrees

barrier. A display assenbly according to a further
efrBlsilistonachiens gded videoipgrforsmncee; a |iquid crystal

M aoi ate pBEtpedtnTEsPSct 18 GPBIF Tetn gaiice Redipplbting LCD
t panéli A Enay WSS thelddt & @%ﬁﬁgﬁ%rallﬁ%oﬁ%gﬁlﬁ:%tiﬁﬁé%? LCD panel

for transporting light prod by th t source
f heating, fhawaves; suctod héatingelayer fray notebedsired. For example, it

| R DRgredieimBE PR aidit Serkan atind BoN: abMicspiicel siack and to
tinerudel bily BSwat cosdudiRantaybprarfiigRet ka9 tugFeas an EMI shield.

transgort ed light through the liquid crys di spl ay
peKEWRETH} shews anibgs aeetion ofcanatber implementation D24 of assembly

i tj.na. heat f | i de of
FR1b s SR ARG Y g To o sermer ol do of
the nepRrpldyastdobiRD24 intfudedt bnBeatr 0 A Rsel"89%he LCD

di spl ay accordlng t'o an _enbodi ment includes operating
apang]side el thesmabbairiel [Ocand girangehtn elevbte aitgmperature of LCD

i Ly | t heat si nk: I
SO ) b I S el 0, R il car sesiive
t heatarindading &f rdsistiveSon ondilri gtea abpbéited PSRERI of an alloy (e.g.,
barrier oloposnte to the first side. This nethod al so

i $eToupicke! @nd RO % cheamiMy@rod mhdurehof rmaetabaand emetal oxide.

NN b RESRERAE, b A 9108 e to moce
dome 10y rhdie AEL cadlep4d aridiged ol BéGt eUrCP, pasél"gdélof thermal
| east one active cooli ng device to actively transport

e

hiegffier ¢ Briathes thar émaoal HeHentar 280t may el inghermalr canact with, or

t fdJeSthS| ; [ : [ a

PN HUeE e ity BFBBOste uBGh HEOAHRR, ftgHester 260 may
eled drd trermial icootacd esithy sindgamandert teheatsbCBt parmelBOVRAY et plate
trans Sf! ve Oé transflective display el ement, and
té@%ggﬁl iGW& BQ i ght froma backlight |ight source

Si t uat j ' [ y ;

i sol at gg"%‘r tﬁ é\?ﬁ'%l?ggémﬁgﬂ%etdaﬁqﬁéﬁ tgoﬂggeéﬁl—%%fi{setbg?g'g‘?c@ such as
t grohatih® giependhom therpiked mespengee timteu bE she AGID 3y,  One such

ssenbly accorging. to a further enbodi nent includes a

ef it Bl fbinding bar ightir Bwolvgs dmeduBling the Paekignt output
shylBisablitd end BEE | fle LED! i5GH! R ' i
pa)ﬂei (A)@I ocat eg%g#g\g{ésde@%n%égi 'gcht) nt% Eéﬁtﬁérp?%léal & white or
bisemi white gp ddacke andeeriadhiisg thiedeackligh{ Rhear thenig€D Isoin a stable
trapnsmt.light, produceq by the |ight source; and a i
ST bet AR BESENE ” Ssstmintsp aefen faie kg B and a backiight
bevitiRy of A0 SBLEY RISEHHGYe 3FENE Heddi i i

enbodi nent i ncludes a theJrqmaI barrieg‘r !rbgtrﬁ gﬁ@&@gﬁrt&mee to be
| ocated on a first side of the thermal barrier; a

liquid crystal display panel (A) |ocated on a second

side of the thermal barrier opposite the first side

and (B) arranged to transmt |ight produced by the

light source; and a heater arranged to increase the

o o, o Y " .



i nsul ation facing said heat sink. The present
inventing further relates to a display assenbly

wW@owpo#xshg: a thermal barrier; a heat sink POTEPA6/009803
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on a first side of said thermgh barrier; a |ight

source thermally coupled to sald heat sink; a liquid

crystal display panel (A |located on a second side of

said thermal barrier opposite the first side and (B)
areducgddoess thanssight rhillggecopds.d Foe dulvgnisiaC dnatiegbls, such a rapid

d t dt
SEPOBRG TR ATH L BRSRbls idien He 440 big &b Temessure.
t her maf|HgRE ‘I’fﬁBts‘PIoW%ee)férﬁ?IIessdf xéllu Q\éehﬁé’s%hses over time

barrier. The present invention so relates to
datstw(agﬁlff&wﬁrtbmecatums F1 agd TZa(wIImreﬁh'ﬂ <I3tr) rtoerplxeladnve signal

t id dth
S5 B i 1
OIﬂmﬂnéﬁ&Q?é’sp%rQ?s@clmﬁ&' But H&r H@htl&?rt{)'tﬁé Iﬁ\Féﬁgé'dfq 8Iots for
first side and arranged to transmt |ight pro uce

bthesappbditegtinansitian. L dn arddr teantiwiatize al pmae;etdabdlffermce between
resen

th .. Th
TRVREh Bfeas ok andep didl et & alreputaiBefi uty cycle of the
Cﬁﬁélﬂlbﬁt Risy bé‘cbﬁ@éll’@ﬂ a?%ﬁé\Ivﬁrm SIgﬁIa\'Ié ﬂhé B“W@IIIustrated in this

| ocatéd on"a first side of said er mal arrler

I flgw‘ed the yixed| reapcsrpﬂaaynmaalewS( With Idm;aemin@ rtempemiurml such that
e S her mal rrler 0 the first side

ol ot Qb mud el fuekEs 4 Ifa/&c@& e Sipgearance of

| QIQBIIItySOWrﬁSrtur%“IGIy ?ecﬂl%lﬁ%rthé”b%%ﬁl %I%eé"ﬁﬁ &é?:‘?%ases the

tenperature of sai'd liquid crysta | pl ay pane

r bdghioess of thetdisplayat ure of the anbient environment of
sai d agssenp ent . invention further rel

to' S SRBRLCY elhRiaReS G R R poen sotsiriplpr8) the packiight
| In@IUd@ tﬁé){ﬁ;baéf c@il&@e@qﬂeﬁﬁé‘l%ackh@ﬁt@r(éIsBQfalle@(:?IBI' h¥Id sequentlal
insulating said |iquid crystal display panel

geaeilightsd), by Whighithe waniousocnlerfielde ane diapIaye(hss;p;arately;gand the

LS e MR RN T MPTE STIE e .

Sfrége0df éaidéo@gfﬁhﬂ th Ve dibstayad thQ%ié'n@I ! BGch fechRRue allows

I
second side of said neans for therma i nsul ating
nfgngse of LED panelayvithost colondifers, end| ulrgiar ldmmlg:luIMamIces the

« PAHEE sPb TPl oYk RBh s e, e cineig ot Goriventional

ngidpiayl €dn tHeetividddy byrtmé@%rng iPer IiGRE r&:‘tplﬁ' dPIoQIfever such a
said neans for thernmally insulating. The thernal

i feshniaveoreawirpsithe Lfefe panelibe vaaratalatya frequency af.efor example,

dj I || el. ' L' id
8037t S TS b ORI Yab B0, 0B o (or fur
Imes ieefrbpie aateafiged Vide6i sighalate be H%@Iaye'da%fRGBG) For
medi umon a side of said thermal insulation facin

aWé%mPIeoFﬁ §§h'§Vﬁé‘dIOfQInﬁledﬁ?ﬁée&Q%miB)DfWétﬂfpﬁn &@&sugnal it
SR el e SRChRh A GOl For the LoD

t pametetd bens.ndcetssftuﬂy dndeﬂ@t snaed High b@tesﬂ’aﬁtlwbhwféwumes must
paral lel to said I1quid crystal dlsplay panel , wherein

oBe HeDHEMEPQWIERA ARt D pagbhoperating At advigh &ampetajurg:

| east al gk t r r

7! TR Bl NG RGeS d! TR s o
tinmlenielnjetlmnsubhaesaabhbé D@ endrp25 ads deS@‘lltEBd persth allow for

R A B R 5 b B 52 Wi i

féﬂntB@ﬂ‘i’erﬁ?éW |§é’l'é\f|ﬁ§£¢%l§’ an@l 90/t II h?rslﬁﬁhﬂs %Sﬁlr@kample,

panel .” The asSenbly nprl se a ter located on

ssueh dmpierhentahen&amawnsuffan iless fdcthﬂg et dIdsisqto dthe ambient
crystal display panel. According to enbodi nents of the
present invention, the assenbly may conprise a heater

| ocated on the second side of said thermal barrier.

Accord| ng to enbodl nments of the ~present |nvent| on, t he

o o, oy o o o



The thermal barrier may be configured to thermally
insulate the liquid crystal display panel from an

wWa@pis7es26envi ronnent of the di splay assenbly. AEEEP2006/009803
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thermal barrier may extend acrgss at |east the front

and back surfaces of the liquid crystal display panel.

The assenbly may conprise a rigid Iight guide arranged

to illumnate a back surface of the liquid crystal
desyiranmentrtbbt mayhoddug lin pnecart\tedhrﬁtques heré ihglating of the panel

Th mb ht d .
SABrguses e Bbine T toTPBmvie shsRadeBLFRRtGon of the
paeatdle "%f%éféf‘.‘"’"e EHEn A BaN Sl Thls B, sy fechniques
hdescripea rtm‘rémctrepeeselmt eanoenahbling fEehnblogit fsromptpilcatlons of

it fied Jaed el ah 0 S0usR nif y e GpRlisatans may include
”ﬁfo@'uidtfbnbﬁfzﬁte Qh\ﬁﬁ?%ﬁ’é’nél Q)fCaPYgﬁt QOLPr‘EE' ﬂttr?% Réhrbh%gt with the

liquid crystal dispfay panel rran
t drivingrsighdlg ofthd ACD tpixelsret Bbt |e<xab¢>tezl smﬂdommdimﬂatlon may be

O IR 008 B B o o
”Bﬁ’l@ﬂt%idﬂﬁé‘eé‘ﬁO'aﬁaaandH&f‘at‘dngﬁ‘é gistiepsied tg'tﬁe frame rate

assenbly conprising a control %I rcwtthgconfl gure

nteigl, dhe frame gate roay et aminteper mufiple efrihe mq:dulhtmﬂefradquency)

acmodul at i freu of. 1/ n ine a frame rat

- AU raguiaon, b RSN Byedanly Soladra Hvenia Gy cycle based

'Bﬁ%@oﬂﬁﬁ%% tbRABUAT B terhpRraf (4., Hs'

configured to v%ry tue ope?rﬁ}l th gg@g,gs ﬁr\ested”&}’té’fﬁperature

| seprgorerdrrangeg ds ascribed Hereind Enadiorosighale qorteot (€.ganfixed vs.

v\ﬁ‘é’St antiallly on to substantially off. The assenbly,
H'q%@m)ng a plurality of light sources, may be

configured such that the plurality of |ight sources

include a first diode configured to emt nost of its
| i ght BIBYRE 19 shows aet/er@d;exampgae off sughvebdulgtibe techhiques. In

d di ad d,t
oA ek oA, SACkId el sEals CadiyEhgbhr shildpg, green, and
f bl dibaefdroaps rdﬂfligﬁt s@@r@e&hﬁ) ﬁpﬁtrhébul‘é'tlbﬁ Lfl'éque‘f"tcy that is one-
configured to vary Eeratl ng states of

amdscefdbﬂdradnedeféeséumte phkE€Ddpanel $0and ata dpt:,y ¢me oﬁane sixth.

<FEdheBha oG RE AN Corif SR i ke B0 oreen.

ohid bline disdy GrRups oFlight sBicds 100aY & Mg eyt dfabb{eitﬁlﬁj Any
operating states of the first and second di odes such

tﬂmer fluty ®ycle isepesfiblpeand Hifferent igseupss naay beedriven at different

R eI e G br Varoh) JbHAcH S ARER o examples

f onlyloare gr@luptlesint/@n at artir@d Imh thirgeRamipfd | Ricklightecontrol signals
net hod nay nprise: operating a light source to

pEdHD’@eeEPCF"gﬁf thQAWé’r areers andyhiuesdiode groups aklightisoprces 10 at a

AR B A0 nd FERFR TR Fo RIS HE LoD panc
sé@oamld sludrg af pa ©f taeh mdddlation eyclepnemss thainténd BRoup is driven
fir side; on the cond side of the thernmal barrier,
dft 3& iSANG HENG.r atﬁ’sgtb'm%dexa'gﬁ'@& inagghdifferenf digde groups are
Cﬂﬁiéna'at ifrreAY nfb'%f‘u‘i’ét r‘a é’t"&ﬂéé‘g RO MREELNSUh modulation

source, using oné ‘active cooling device
ttecaotqueel 3s deam’cm:d elsleamferé noay bise seapplied, siectpbstdistributed

t er nal rri,er to.the fjrst side. Accordin 0
o r?éﬁﬁ%s%'ﬁgt rﬁ’éﬁ‘?fPBtséh‘ﬂ i8Rt PHASES hg natffﬁb%ﬂth'OF& and
CQH]%hﬁ@ rédatineg daty! B}‘ftﬂéﬁibf 'tt?é’t:é‘l tsOB WOY e%tlve LEDs age and/or
transm Ssive or transflective |sp ay e
taambopetaheglter@peratum Ghem@ekl i ght i ght sour ce
"situated outside the isolation” into the isol ated
part in order to be able to use this display

technol ogy in high anbient tenperatures. According to
enbodl rrents of the present |nvent| on, the met hod may

- o, .




The present invention further relates to a display
having a transm ssive or transreflective panel and

w@onfigrsed to operate according to any one of PETIEP2006/009803
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met hods according to the presggt invention. According

to enbodi nents of the present invention, the display

may have a display panel, a chanber arranged to

thermally isolate the panel from an anbi ent

envi r oitmmaly, be desiret teouoofigute sp aisidap wssethbly Hér use across a

chanber,  and | i ght quide configured to conduct |ight |
f P14 ALNP gRe colshiEblent enviRemeNifnaRd dnalementations of display

dbgddrhbrt B10Ndt ! iABLJacE ﬁinﬁtig%lﬁfsﬁry BF4he  hdlihg and active
panel . According to enbodi nents of 't pr esent

| noaling @trangemehits ppessemtad | erkind@aranerpreissly coatemgated and
ebe%%nt .colnfi‘gur d to renpve heat fromthe chamnber.

ARy disclose hn@ieplemeniation swynincludectemparaturg sensors

dhfBhg¥d 1B )etdtt intdmat éﬁ%a%m n_%g?'t%ﬁ?ﬁrtgltj g @I%rﬂ;“é ‘?‘%gér%l system to

i ntroduce heat into the cha ere

beemtraldhes aative copling/ame heatingalegemsdcesmingly.on of
devices,in this &{?EI d thg &reser}t concepts are )
bel i evEIP§HNAS G thesmal sapdudlivity AT ahautafte walteper (meters times
! HE@@é@”RQIR/ﬁg. | Bghodlir8% %alra?%é %ﬁrfEEQerp[CBr panel 50 (or of an
practices, resulting In the provision of nore

eoplical estack scilndieg ArGD rpeinehBi0¢ tdethe cambieht iehivisomient enay thus
The ab; e and other characteristics, features and

afRAMGE é%§°8 Ing RHIGRNCYMRER HRATPIRNtipMPerRtdtS high. It may be
gt ﬁ{Hrefp"r@lﬂbHéQipfimp'ré’é‘th@QnQ?é@dH ExbdReFE 'Ea'lsg}'ﬂeﬂﬂs to reduce the
taken in conjunction wth the acconpanyi ng draw ngs,

wheating efficiencamdientthevaagbient texapgrhture idlowar i nci pl es of

the i nygention. th1is ﬁe criptioon is given for the sake
of exanpf ey O T 8@'{“‘1"&%‘ inclyges ha g‘é@(@é gesemaly having a
| arsprRlyl panelThe chaffe? NsrPar &Jﬁﬁﬁhéml%is@?’étt@#g@eb%eﬁ flom an

the attached draw ngs. Bri €t descripti
damienyenrircuRENt, & ighteousceldisgosed olitsideltreptizgmber, and a light

SRR AP I W SR o
baisttlbutd the fibBEro%8 &MAGR Qurfdc@SSf ﬁﬁe‘:&%@cﬂi (r)rgHt@h a display may

di s&l ay assenbly D10 according to an e
FNAUdE OB ohdwereaadtiveseoaliagt ¢lements configurgditdereftbve heat from

"R, ST ] R HePBilohiaB et suon o
ofiisplagr bg@ihbl@déﬁ)e SraRbRY Bedttho8 nidhes ?Bgfii@.glég;ﬁﬁntroduce

70. FIGUR shows a view fromthe front o
aReatiplothehambar. i | | ustrates rel ative pl acenents of

S1'nks B8 HTSERA Rkt HedMned BHERT 5 3 thlay Wit an LeD
| pariet vEritialS looafedivitioih adinepinay isaftiiPhid BURYHIBLURG Sutside the

heat sink 2 1 to which both TE coolers 40 are
tihermal lisplatian te. lightcbrings Boypledsira thioogh belesi in the thermal

i.ml ti i spl ssenhly D10 .havin

t e'l{'%l aﬁhi%elrn%gje?%ég%»eognﬁ%i %r %i'%aﬁ?ﬁ z]ibrﬁﬂng r‘?ﬂ?geda and/or
SRartGUREa&iephoWther afrangerments Wiat dicldde the feature of the light
i mpl.enent ation D13 of display assenbly D12 havi ng heat

s9Wde passingdhraughrthe thenmealbareer arezalso santemplatedl si de

of theph ay 42 |y - : S

secti 051@0 Rgnwﬁn%ﬁgun%nt)éatbﬁ%%@gﬁ &9 \é\%l ?&Scpggze%eymb'y D25
Ca@andingntp ant embodimertpaiatagsefiblp DA ean finpmanthtion 75 of
bt%ck ggéti.onﬁ 82a, 8%%601‘ frame 82. FI GURE 6A shows a
chgLoatbarien {048 extended) tofemn & shambamenglosing JiGy panel 50 and
i j eparator 90, a thernmal
paoRNRL R e EB(erR RS RSnG *P Rl GURE o8 shoves. &

cross section of an inplenentation D16 of display

assenbly D15 having an inplenentation 23 of heat sink

2 1 that extends to at least two |lateral sides of the

di spl ay assenbly. Fl GURE 7A shows a cross section of an
i npl enentation D17 of display assembly D10 having an

A NN o



FI GURE 11B shows a cross section of an inplenentation
D23 of display assenbly D22 having a thernmal barrier

wQ200ex¢2eti ng al ong at | east three interior waPCHERF006/009803
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the assenbly. FIGURE 12 showsgg cross section of an
optical stack including LCD panel 50 and front and
rear conductive |layers 210, 250. FIGURE 13A shows a
cross section of an inplenentation D24 of display

asseanI';ze Dmﬁgea)flemb@mmeatseals%mctﬂndep@dt’sdlm} wesembly having a
barr i Er 70 a panel 50, FlI GURE 13B shows

Rl iastedl cality O tha ?%M&%%U&ﬂgcﬁ Fegranparier (€.

A R ST OCH) B T s o

sba&kllght ds @mdgfmtgggneﬁuzﬂhﬁnﬁwwm}edggh@%gnfsuch that the
a e i ic ane i s dispo

ohER GEnTERG Bele e funEaAmbes elsREcYSe fo AmBHBS S he light

Sﬁ"S tHe ‘thtagohl@é' Sf"?ﬂ% 'zfglggrﬁ)?t@ Wis q}o?ﬁlcﬁ}fi@%sgﬁ@ltﬁroggh the

aving interior C|rCU|try
tﬂrmrmnal Ibgriery @nabling useadf aitrdnshaissire GEBNAIGgy fomdisplay. The

08 Fiop e ol iR M b o e a6telicSamIE an heated up

2‘3@? Hmbsealy 6ol & Heating ebimdiay HABREBE R be developed,
Dard hmthomlg needlesstlogselsl Olttrhay also beefesiret ytogqmropideda tsqstem for

hea 9 FI GURE 8 i ndi.cates various di.nensions
aif géc?ﬂr?%eéﬂ“ gHE I ?é%ﬁ%ﬁmb@ﬁ 3gainiypany technology

1
AP e 15, 10y 1 el g 0
t &ig). f Ajermadivelyi dreinrasfditica toe s lictb eirculatiah, caat enpldmﬁntatajn of heat

CHIHEL 80, TSR, sl B FAACES A e ow therma
ViRdSi SURCE)0 TR e Sm@fé‘ﬂegovf‘t?ﬁn ntﬁ%e%ﬁ FribleY td‘?BrB@fo% a uniform

rel ati ve ‘characteristics such as con uct ivit
t teanpgraturaclstriDeté@r.i pti on of illustrative enbodi ments

o par Ttnal, RERle! e sherfalPaircf o) ohsisREE fo thermaly
Cipk iRt Qhél\’!)mﬁénbth*e érhﬁlehf‘éﬁﬂt'drﬁﬁehtsad?ﬂbr frbf e‘%ﬂgene erated by

thereto but only by the clains. draw ngs descr
ah@tmuyceﬁch@ﬁaﬂmosarw from heat- genaraﬂedgoy other lq:emponents of the

ISR liOh 3 FopSueabe ahdafef Eieifdy T 5ot eaample. the

Pivep®SE $sol Jtitsh %a&em@m@ tr?é’r%d"?elsbl%ké’d ich@nfHerehat Qa'h%loses the
do not corres to actual reductions to practice of

t displaypraneal.ofl eﬁbemrla@abon may include six Z@tls asrﬁmgad o enclose
A58 ST ok of L B Bltiat P g viewng o

elb@mmrﬁos Hingl siclels orakre dask of thd @rﬁarﬁ@éﬁédrﬂbiﬁ%ﬁbnmgs to aIIow light
sequence, either tenporall s atially, in ranking

i 19 t&awel émputﬁe\fﬂmmto ﬂne inside of gawtyr stheintetion Oftﬂhl@ chamber

t t

L6180 p0 e 1S DA SRIRGRALE 0 A BR B . r o

dlesa:trtrdnsﬂer’rmedlum ahe tagratal s¥ti@P Y. gL teermad bakds75) may also
g uences than described or illustrated herein.

Bgiegaskate or Gther sepls tkﬁmesﬁ] thgvariousnwalls grcsectiens and/or
grt?é]p ﬂ@&ée%ﬁc?&r&rggﬂégﬁ d&ﬂ éé@g?ﬁ\le?éqef USES taRSparent wall

dpsntlon bhay beahadé veglassidr laqnlastld sudtsas @MMAU naliile toglestic may
t hat hgft SO0 ysed are |nterchan eabl e under
B'rﬁ’*"lﬁ"ﬁ giter drermatdsalAtion 9RES (MY fehBIQIRLSEISiERt: & seratching.

th8r BWE Bettep it Al iR R Tras aft gﬂrﬁor?f 1y be constructed

operation in other orientations t cribe

|Dﬁ Iayemféwwlﬁ with ain gapssbetwele theml ced that the term
"“conprising", used in the clains, should not be

i nterpreted as being restricted to the neans |isted

thereafter; it does not exclude other el enents or

steps. It is thus to be |nterpreted as speC|fy|ng the

o - Y " T Y T a o e o, s o



specification are not necessarily all referring to the
sane enbodi nent, but may. Furthernore, the particular

WO e@v/0#287 structures or characteristics may bRCT/EP2006/009803
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conbined in any suitable manngg, as woul d be apparent

to one of ordinary skill in the art fromthis

di scl osure, in one or nore enbodinents. Simlarly it

shoul d be appreciated that in the description of

exenpl Sugh eamcatiseentily robyt dleoi inckudel an, invple@mgation of thermal

features the ipvention are so I mes grouped

tB %%?"ﬁg? S?dr (&9si% eé"@r'r‘!ﬁ%ﬁ' HEntNg rﬁ‘&ﬂf‘é','géﬁpgfat'ng the front part

dﬁr%ﬁfd t " LiRERG '
ERICHR] RO GERA (R Shadbul B PARE R ALK GBS BEAing the fins

oto oooldhefeletteonics.i &msbadiments mammkﬂysDzsr may aisbhindude one

of disclo wever, is not to be .interpreted a

For 110866 3 e oiPenEatures A imeRmentatens (o eassembly D10 as

r gESBrIRY HEteh, | |

SRR e, ShEh ¢ BmipRTALAT Perfichs ehB cortF s, PoBs 110,

i ane it\ivshieldpdft s lie in less than all features of a

i ngl e, f i d di Thus
ol i natirBey 3 AERIERIS (R Le | B eadRF sbrbis Bhechianyjn the prior
eéﬁL%%ﬂr&er@%bF@ﬁi’étSHcé Hnd fHulsSmded Qhér‘?ﬁ’aldﬁé%ﬁrbﬁt b&Ween the
each cl ai m st andi ng on Its own as a Separa e

eﬁ@@@irorfrélm L&3D tpainel anddheilight sburceheAnlight guide Inealdngrangles of
{ s, descr,i hed her ei

odi | ud
OMaEAISS PR, 1T e SBodiBientiia BB Rkack Gt may be used
ceamosrwm QN?FIGfUR!?aﬂBJ [f6F eQém%lef f ehese %U’EH‘EXE%BI@ 8'fumber of

meant to be within the scope of the invention,
f bERsd(elg.eming, tenb@drswéees) isadistauited e aJMerdssrnensiobal pattern

tﬁéﬁ'e el e a2 GRBRPARN 8O CaHPBET R cliapsport and

eﬁﬁrﬁ@bééﬁdr@berﬁg‘ I ARigEB 1t pa%@ ﬁﬁro%bhttﬁérrﬁmr@re% &nd carry
are descri bed herein as a nethod or Conbination of

ethenfight érosn eachréEIEb@ theaxitqdatebe i npl enented by a

ety RCad PRETaM hns LT ikt BEGof™atn the hermally
ne@eesé@rchamwrr(e@ I tlﬁﬁerﬁ@\!;e ®Rbf ﬁbﬁgtwtntéﬁ@moﬁtrr@e&ﬁérﬂber In

or element of a nethod forns a means for carrying out
t pee gsbasiment, & aumber of Tk easlérsdtO Rugt HRaltierr @dements) are used

ol Bl € Giea R el My PRER e SrMBRR GIne Bmbent

penvirgrmehtby Aaeitnangnér falferhélﬂ/dwfﬂéo&ﬁeof:oélﬁf YdtAftture, the
out the invention. In the description provided herein,

naPRaaRlyY g¥cinfiudedatsdfycturgr to b@at ﬂ@r&hﬁ ccmmetseof the thermally
BolA0FERSRRE Il BRESLITRRNR ofF Sl HEA A BgRYe (o0, an

| imsplemeatatione of -Hazten 260t bader aﬁ rlmot IHy®) %\lﬁd used to create a
t echni ques have not been shown in detail I n order not

t eroparetive differgnee beivwern e @ranbrrsanskierarpbiesh envirenment.

i nvent b. e

doscr | D oftride SEVeRERAfR RELBYs o q Ty hryo @ pane
| enclesed emithin heatchahiber, atrideabtnemg dighf sbbrced ﬂrép@e{e@rbutsrde the
c n b conf.i ure acc drn to the know edge of

ersaKrrg eRNG/Ar hﬂ Véir“ﬂ WPiPRol®:9-d 8pdrplergentediantafgreceiving
t
i A SIS0 SR B AR o conu
alighléntiech dlheulrght $oafree eintce theldhdmeberachnd(a Irght gurde (eg an

tra srst re ree-ter devi ces_ havin

¢ FPRMERRAon GEEXDABIS A 48 daStHRAthne P EbEaniggs 46 distribute
eltRCligidgcross i BsciR sﬁﬂ‘bl&é%fatﬂg rfeq’nt(‘jmereén?lﬁédrﬁfe‘ﬁts include a
such as a gate for controlling 't | ow of ectri cal
charges between the first and second main el ectrodes.

In the description and clains, the term"substantially
parallel” means within thirty degrees of parallel, and

the term"substantially planar” nmeans having a

generally unrfornrthrckness and havrng surface

o s o s " o, . A NN



Wi |l e such performance nmay be perfectly acceptable in
normal use, it is unacceptable for applications in

weewzigeent s at hi gher tenperature extrenes. BUF/ERIW6/009803
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approaches to cooling the LCD3panel include using

metal frames on the display and thermally connecting

the backlight to these franmes. FI GURE 2A shows a cross
section of a display assenbly D10 according to an

eh@aldsinke @rrapged hfeIthln\tbeItChembeOo:eupIedntorae hieaty bxclangeresranged

1 t ate a light guide 60. Each
%%@3{ ﬁ?aﬁ‘?&gg%rtb ﬁﬂi}’eﬁe i npl emented as a device

accor dFIGURE P8)Sh&Ws BBISCH HiagPath o?tafht lﬁTdI’émbH%"tr%htDZG of display
backllghtlng technol ogi es: for exanpl e,

cassenably in this exampte, Imbsllghtssul)ce ‘rﬂatrmhidasded green, and

(DB CEGR b FHRE gbidced s Branodin SEVe Scint y Linty sources

| 10 dtdear oofaldililgféﬁréﬂgte SPOL&E of %hoﬁ%drédsecﬁlb% 2a, each
blue or re green, white). In sone cases, eac

| PejRg g@ulnuéementail@nucfese@ewgoaed dranspost ISECtons 60ae 60b as

R, P O by L i ler Leos o

exgangsd alovigrtabeddietat d AesiRg] Whg?&pﬂr@m cﬁﬁ?@er‘ntirﬁé‘ﬂer or less

source 10 includes red, green
awpttrel0 e@@mmeierséo@e@horm 162af cairy Hheslight ciato me attamber via

he |
Ot Bag T nd AR SROLT ThelsB e R AR oR (G transter the
Pliyker todias Sepién BRJ e gheahamwementétm 3P &t fﬂé’fle 60c) that is

watts. It may be desirable for |ight sources

p@QﬂfIgdlée%u@ prw@fma desired @éw@ut@nto(ﬁ the direinatiomekrasgHhe back
ﬁﬂﬁg Ibverlng hi gh | um nance in an edge-lit

[ gui'de const ruction. As shown in FIGURE 2A, 1ight

sour cefn thﬁﬁexdrﬁbleaeeeﬁdr%rwlat@aﬂrbhgiéﬂ apae a‘h@@éf 9@ degrees to
ends, of | gui de 60. shown in FI GURE 4

s%ﬁﬁt@@s@mgléfr@vm dﬁglé%blgrf@rr@t leagt tbp sudiace Oéam%oﬂ 62a that is

! %%Bsit%qgﬁj\? 80 c%ts1S ¢ qeesfh 1%10?@%%43%&0&[?@% p%{{?:f gpgfo be reflective

i toppresent kghitdrem @‘scdpmﬂthbb@ﬁsﬂﬁﬂ surfddd. i ch Wdse where colored
ah_%ﬁn genments in which |ight sources 10 are di sposed

8 aéﬂélsséd@ pf@Y'dalvﬂhtg gt eit Mﬁ:thalﬁwcbee@@%éab(l%fcy sections 62a

ol e U gBl ool 88 B PP gl suh

tsedilﬁaspmagl b60tréaslgcente)ortlnplhdéereﬁ%@tlaé; diffusiriyeskattering, or
q? tg) may . be configured as a wedge that is
i 18t UHBQ@H“&IU(S%; the thick edge onIy In some

enmbodi I
li ght gfn@f?ééﬁ‘% %KEI%'?%’S@C%% il %Blt%;@l%ngén 240 of heat
taiffusiEy ﬂ’ﬁﬁdhaB& b@'nﬂguj{bdﬂ a}suadenfdﬂnalshéatﬂstObdrmgared to collect

Ni ght Vi | ma
R Sl ns Fodoher o Aot ekard m'm?pretcgné%r%%@g.qf%apm ribbed
nﬂgﬂl
&ﬁégerﬁétéﬁgﬁd %%}(De/bé etﬁé-%ee andI/n I ter sa%r%%p tEJ?It For reduced
i weight, m¢qjmlnbé&7l® maycbe madd o@laturgmudeoﬁ@nagnﬁmeCBeat sink

pﬁg}ﬂsg %'éa%%?/et hati{i\}l@f‘ls ecqt)r;r%g]fqo t@ﬂ}af %(g cgmI igured to circulate a

Weerat! tﬁél'%ﬁ‘é?snieﬁﬂﬁﬁMlmihégﬁar%eﬁﬁleg?@mﬁf s th'é%EII)é goupled

I ight source 10 is thernmal coupled to a heat sin
| (GcGht WE ene Ohanereahealf pl@es;)w@}cramnbeynmi@ of Icm)ptpler)sto one or

SRR Ened Bl Rerhilo ey ool godbve tHe collected

theatnebms @i SHiaANBer. ©Xh Bhe é»@tma@n ahhé?ctl\ﬂegéﬁolﬁﬁuél%ﬁwéﬁ(ho is a
the heat sink. The term"thermally coupled" al'so neans

tIegeralien ofnit Hecludiag anee@presseer aledangthehexamypie, a Peltier
source is conducted to the heat sink. The path of |ow

total thermal resistance may include one or nore

materials that are thermally conductive but

eI ect r| cal I 'y [ nsul atl ng. For an. LED l'ight source, for

o R . o NN



Panel 50 may al so i nclude one or nore other coatings
and/ or |ayers. For exanple, panel 50 nay be an optical

wa@e@ek426c| udi ng one or nore antireflective coBCT/RERN6/009803
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i ndex matching |ayers, and/orggolarizers. Panel 50 may

al so include a color filter plate, a collimation foil,

and/ or a dual brightness enhancenent film (DBEF). In

some i npl enentations, panel 50 includes an EM shield

i elefrramttis afsedr abedm adtnteheobmlgmh&r‘l(al Inasmiheramalt:atloms active

screen at the fraont of th tic S Ther
SogiG R rparsio e tEBPErRF ATt oA of raoTecbagalf degrees
5@efsi§”bél?@e Q%QHﬂfér%}ﬁd'tgg 'é&térﬂﬁﬂ?e‘é‘% sir9< afige e collected heat is
possi bly from eat generated by ot her conponents

dcmldlmyechefsgnwa)onal@ rherecheatpipes)anier ars amelrryalamplemematlon 28
one . or nore

CUI : r%‘z éf -¥8 glsal.paﬁgrﬁ Etgéh%% Ignth%\rwr@@n%pqto\ble:g{t sink 28 and
ti’l‘\%ﬁﬁ@l‘até‘@@i‘i’éﬁb?ﬁ’éﬁé’m@l&ﬁfédﬂ% r ifiem@AtatRh &1 Beframe go0.

fiber, or Styrofoam or other For etter therma
i sol at Emhodumemsymbgdadudedmeoommra tempsetureebénsarardisposed
rather th ope Il foam In one exanple, a sheet
ot ey (aPALA BSalaiEH ChAmRbersanhe, BonER ricuits of At one or
hR6rd Bf Iné Rickte %%élu‘i’% eﬂarﬂér‘!t%' 4P LRYERY mtlﬁgﬁgﬁ%nw fe.g., heater
same surface di nensions as LCD panel I'S used.
TR80 onla heatingdayainthe qpltlsal siaclc)cnﬁoogdmgdo teosdnded temperature.

kA PraiBBfenthe ol EResd N e gprisdired 45 Srvalg, So0Tng when a
' ﬁ@séﬂ'?erﬁ@éﬂéﬁﬁr% tﬁFes‘PHlfP(e ge%ﬁeesbmﬁﬁgbf: 'éecléaﬁhg‘t'ﬁrg{jaerature of

I's or sections of I'spl ay asse y and/ o
bé\ermm)jlstreaebedroaemedeﬂ tIhiembddiotentsChab inchlides beating of the

t | t t i ght i d 0 are .
Shand23hoR Revbaly isoielicnamibly. S i giut maveaiso be
! t&m lﬁ@@rtsea%tnwteaﬁ@aﬁrfqamm%b%ﬂer@@e feptiiretiré Qe88es or falls

or nore back-facin sinks, the four 'sides are
cbelpat andthet pregeatemmraturastbmholdg t hem may have only

alim fluepnce o erforrmnc.DisIa se .
510 1 nEIGEE 1hERGHs BpBEL YRGB G an W eaonlER B2 of display
apsSuaely DQ5aCWs¥6ﬂnblyt D27S pRiUddieah imAembhitiohhef b@&tannany
panel side of thermal” barrier 70. In an active cooling
dekanee lightegitide 8dr dp soma emboginensd, light guidec61 deconrstusted as a
o%. é&e g8¥| ce to a warnmer side of the device, which is

B R&“¥0 the natural flow of heat ener gy. Such

devi cep|GUREUHE sHEWS GEiSiobRWidd@arh df%ﬁmwémlenmxm 028 6f display
exanpl e, a conpressor) and a heat exchanger (f

eaasﬁmbly D2e| kdampuides 62x @oe @xtemedvlmm@@)entai@@ﬁ ofdight guide

648 EEh PR iy L Y8 R 8846 i e may

NpRvides ihopéaddiethidemial Bolatiohetsétwekh tﬁegiaﬁi@l 80 A%b esEPertive light
D10 according to the exanple of FlIGUR

t fRyieBel @cdn %elsmnmlg a0 exéendes implemestation 29 of fextenal heat

S e I e 0
oRfs 28 pElkarOa oAl onk 026 St 1§ ReBHER B8 g extencec
t hﬂpltah%m@ﬁorbaﬁ roféranﬁ@BQ FIG@REI 18 showsta di&ghﬁﬁtwnh examples
si pks 20 are | ocated). A TE cool er 40 may

| AhdiEmansians o5 aartienlanimrlementation o disrlay §33Qmpb’rp28
t
o1 dos oo, feES B Erfiocuiriefte hoifles SATEAIGRIRE plnew way of
potakitig ah LG desplacthiat eah det usedcinaagle Highémehwlrasremmd lower

aso be used to renmoye heat fromthe L anel side of
peietys, qnyjrongments, . 5Qr ae)faé'ﬂ‘?lfage?’(i'jgpgﬁ“%| dgay also be

heahf@redcf@m@%mw?é}ﬁ Eraiids, gefa#‘mq{efatkésgeﬁér_a@ed within the
refrigeration device may a or nore freedomin
pisslatedncrambere hlot an@w:drdblpatt%npﬁratme emvirangnent, it may be
i ndependently of one another, as conpared to a Peltier
device. Ot her prom sing thernoelectric cooling

technol ogi es have al so been described, such as "cool

chips u3|ng thernDtunnellng as descrlbed at



In one exanple, groups of red, blue, and green LEDs
are arranged al ong each of one or nore edges at a

waelednetéespaci ng (e.g. fromone centineter or PEFEP2PE/9803
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10 centineters). In other enbggiments, a curtain

backl i ght may be used (as shown in FI GURE 1B, for

exanple). As shown in the cross section of Fl GURE 2B,

I ight guide 60 may be configured to have several

scdm"enhto hieat tami ECEX papéleto m’cre@m |tef|um|mm véspdnse time. A

sectign a is arfrang recelv i ght produced
S9Ntk cgaas of 38 Eabediaent L hish terahd ¥ figposed within a

t I&
S e g5 S A RS
6désicend Heatings oér then gatet cmapndecbchlleeedjl glith ﬂeméd&gy and,
section to exit plate 60c.

corres I N celv

SHRIVES ﬁngy Ree@@ C{Iﬁp@m&%m agiientopRVismEetd @@e to the

”%thff 96\ taE rﬁQI I é%éﬁé’é:i'; tHf b% é’érh tr?é’ﬁﬁt@%% m%]gbﬁ‘}ment, a
a e ma (0]

fromthe norrra e entrance ane to nor
tlhmtmg elanherrtecari benaycth)en@reseﬁflaiehe eérmabling thengse of blinking or

A8 Erainle PagHaPlsoRSIRAL R SIBHEPIOHYENg!a sepeplLAcceptable

5 ment ati ons of a
Sharid éﬂo@ég??%ﬁ%a%m@@ﬁ?e@?tﬁt ed in FI GURE 15)

may prlowi dptimat haamaesfebrmpEaﬂmg pietgrraay degylecedBoi the front of

P& Cehifansl IR Maa thermel Roletioes doBoy e dasired to provide a
S§d BEfvedn tHethding! pla@ é}{bdth%%r%? :ré(r%tr%i‘ﬁbé&‘t'ighldf th&'Bhamber.
sane surface di nen |ons as
60c mayhaferegbing presemntation ofvthdwdemmdrmhbﬁmmqmses prioyided to

il G pBRs RS Thahel S 45} B5ke 1o dg 4BF a8t Invention.
nVéﬁdSusa'rﬁodlf afomsi N tifede eRRIdMERS. BRY B@snﬁﬁéjeand the generic

i nclude alicyclic structure-containing p ynmer resins
smmclrdesmebentednbem ynay sbes\apphedntd) atber lemtbodiments as well.

AP RERRYR el FR: iielnss StscoRdothefei rsiuge avionic

S|H§ﬁuﬁr%niéllohséi)éf)@9%ﬁ|%5 'a‘ﬂxtohbtlé@é’lleb%géﬁhéﬁb&?né&ﬁer dispenser
exit plate 60c be made froma material having a

| maekines (sueh asfuelrpumps aad berguage dispansars), and othgr situations

B Rt orind RhyBE rhalbE DRl fo; WfRar aramples nclude

rasplﬁ:bﬁ@@@ in0 vehivls Nglichr @9 Wutdraybifdset hélﬁ’c‘iﬂp@éﬂsonand armored
Exit plate 60c nmay be patterned, printed, etched

nyghielas, aapleﬁeél@ns AR dnvironaests avhese pﬁf’obledtatemaelsatur@@ are high

et Bhafin BoesftP B BaREL 3RO ARTRESES jpyphich serr

bieeatihg difethefdPMa_\Pfs Préblemnatit) Fﬁrﬂﬁéﬂlﬁnbéd]nﬂe‘h@s freRige l(ﬁethods of
exit plate 60c_is inplenented as a PMVA pl ate havi ng

bAAges Gisride using the gampenrantsi efhaadisalayagsssmblyt s amiscnbed

LY RS e NG TR AP B0 i

ban agsenisyl asudestiitad theeeid] shicthuhewodef adoes mﬁi&%sl@ﬂ%closed
dense jn the center of exit plate 60c (i.e ere

| Rrein by deserptions; qfébeepefatmsaf Sl“ﬁ@ aéégé‘éﬂl@s dhus, the scopes
i S I f h S

Y4t BB T aBRENBH, Bl R O ol BB iR 0 the

sembadmeﬁtsts’rlr@vxexabowé anm ralh’erSmBEtOSbI@ taccorded the widest scope

\Afr]{?p ntatlor}ieof exi t %te 60c_the dots are white,

PRt d¥ifefRe RBCHRS ag newtlofeadures. gisclosgd pinognyefashion
anéif orm col or tenperature). As an alternative to a
printed dot array, which may cause sone |ight |oss
t hrough absorption, the back surface of exit plate 60c
may be mcrostructured with a pattern that may al so
have a variable density. In a case where col ored LEDs
are used to provide white light, it nay be desirable
for the rece| Vi ng and/or ~transport sectl ons to be

Y - o a1 o o o —



positioned on one side of thermal barrier 70, and the
hot side nay be positioned on the other side of
W@ b@red26barrier 70. The holes in thermal bar rPEV/EFD06/009803
needed to connect the hot andg4gold sides (e.g., for
the conduits carrying the heat transfer nedi um between
the two sides) may be reduced in area in such an
assenbly as conpared to the holes shown in FI GURES
3A- 3C. ltFiBGOREe4um:1wsxts>od thaevalthoug’ntmeférremtenwodirirmptsayspecmc

ass%gb D10 t at IIu trates r Iat| Iacenents
ighs e Rerfignssiar s el o madelals, (36 b discussed
Sh&fetn 46r deﬂldeg' §cédr9h‘1‘§;e ttﬁétﬂ'eﬁéﬁd Hv’ggﬁg | od ﬁée Shanges or

the relative placenent o gui de ove
cogdifivations Iﬁrfmrmamisdemd cnapbe shadewitho i damnig\from the scope
5 taKgn ann he . dashednégne A- A shown

F
B8 SO R iy PBTEOR s By B adAaY ok geietecide methods
Ofiefified \ﬁlktﬂﬁﬁlﬁ'é Scofddf NeShted¥nGRSHRIn. es that incl ude

vari ations of one or nore of these basic el ements are
now described. It is noted that each of the various

i mpl enent ati ons of these basic elenments as descri bed
herein retains the characteristics (or the full range
of alternative characteristics) of the corresponding
basic el enent, unless the inplenentation is described
to exclude that characteristic or unless the
particul ar characteristic is plainly inconpatible wth
one or nore of the distinguishing features of that

i npl ementation of the elenent. In Fl GURES 5A- 5D,

6A- 6B, and 7A-7B, conponents that are as illustrated
in FIGURE 2A are shown wi thout |abels for easier
recognition of the differences being presented. Many
vari ations of configurations and conpositions of

el enents shown in Fl GURE 2A are possi bl e, dependi ng on
the particular design and cost criteria. For exanple,
FI GURE 5A shows a cross section of an

i npl ement ati onD11 of assenbly D10 that has one heat
sink, an inplenentation 2 1 of heat sink 20 that
extends across the rear of the display assenbly.

FI GURE 5B shows a cross section of an inplenentation
D12 of assenbly D10, which includes an inplenentation
7 1 of thermal barrier 70 that extends along two or
nore sides of the assenbly (e.g., between franme 80 and
LCD panel 50). FIGURE 5C shows a cross section of

anot her inplenentation D13 of assenbly D12, in which
each heat sink 22 extends along at |east one side of
the assenbly. In this case, frane 8 1 may be |argely
just a front bezel, and each heat sink 22 may incl ude
fins located at the back and/or side of the assenbly.
FI GURE 5D shows a cross section of an inplenentation
D14 of assenbly D10 in which the frame has front and
back parts 82a, b, wth a thermal separator 90 between
them Thermal separator 90 may be inplenented as an
insulating ring or gasket separating a bezel portion
of the frame (e.g., 82a) froma back and/or side
portion that may be heated directly or indirectly by
i ght sources 10 (e.g., 82b). Depending on the
particul ar application, materials suitable for thernal
separator 90 may include plastic, rubber, or neoprene.
In a case where electrical coupling between frane
portions 82a and 82b is desired (e.g., for EM
shielding), thermal separator 90 may be nade of an
electrically conductive material such as conductive
rubber, or another electrical coupling (such as a
ground wire) nmay be provided between the frane
portions. It nmay al so be desirable to provide on frame
portion 82b, rather than on frame portion 82a, any
tabs or other ‘structures for nDuntlng the dlsplay

I I - T 1 . o T



sensors of such an assenbly may al so include one or
nore sensors di sposed to sense a tenperature of the

W@is7es26nvi ronnent . A typical display assenbPgI/EP206/009803
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includes a PCB that provides yRhe drive signals for the

LCD pi xel transistors. For exanple, this driver PCB

may receive an LVDS (|l ow voltage differenti al

signaling) or TMDS (transition mnimzed differential
signaling) signal and provide correspondi ng anal og

dEiLawssi gnal s to LCD panel 50. The connection fromthe

dri ver, el 5Q is typically in the form of

gp #\4?5@&@38%9%@%%'@9 PCB, while the LVDS or

TMDS gingadkinkey be carried to the driver PCB by one or

more tw sted pairs. Placement of this PCB within an

i mpl eﬁélghhsd)umedlherdmaﬂylmupmmrﬂ)bytdamrnkay depend upon

how nmuch wer .the PCB dis ates. . Typically such a

i vob 1ReB st ifidley aasel aapesdde st iofhatoddeed by the
may be pr@émr@lg}&to pl ace the driver PCB on the LCD

panel side of thermal barrier 70, rather than to place

it ontheiemah énaulationkdispdsedto tﬂllm'mailh/ ibauwlates the? Gqusidodrystal panel

that the er trace 50 ich provide

a path ofﬁ&g&“?%@r‘aﬁ’& PQEW?EDNB@?S%H uct a

gr eat gh a@féIBboMg Hedte YMRINGEdas" r

70. If the driver PCBdIeSSI rgtégser%?zel eat aIﬁéjlé\/\t/oé\}I?édy from the

be conduchiqdd msielsdtsplaynaaneﬂaand to a7®|dbyoftihe theamas jnsulation
however ( the PCB i ncl udes ot her signal

processi n% g]gr%‘&,'}% t may be preferable to place

the PCB on the heat sink side of thermal barrier 70.

Placing the driver PCB within thernal barrier 70 or

oZher Whe ddisplayi agsemply recarding ito REENT Mowheezin thenkct®@ cooling

may a LN the art uIar di sp] a .
aesertr 1o instineh ek st i BBk Seming el thegmostectric
an i ngédo@narad i(B) PireRgReaIy uRkOh&Ving2® éiﬁﬁ&r@s?@rd and a heat
bel ow) may al so include other circuitfry such

power EXANANOErf or the di splay, a signal proceSS| ng unit
(possi bly including a graphics processing unit or GPU)
configured to process an i mage or video signal to be
dBSpI'&br@ottrs@leyl/@gseantw\/@éco%rh efo kcRiim! 1Ol ZaWhERMN kHe active
Such C|rcwtry may i ncl ude s such as an interface

card erolingriavicy rnelyrdreScﬁ)Hettlgudeuceo convert an

i ncom ng video signal in analog or digital (e.g. DVI)

format into an LVDS or TMDS format for processing by

the dTheelisHOP sysahbly taecorRIif@to) clhiner1 Y6 dSowherein the thermal
operatlons such as scallng In some

processi
appl Né‘étl\ggﬁa IDFEdes s 3l Subsiantialyy pleRaral layer ndispased to be
CPU. Sidia system
wei ght andry['Irgll é“é?%t h(ﬁ(]%gﬁyrsecleoq%ﬁghbgba i cation
such as a vehlcular dlsplay application. It may al so

bg desi red configlurethe di splay CPU as a thin
i enlN@AiSPiRY3SIAMDIY @ccarding o Bl uhcthedissembly comprising

such | [
and/ oéﬁgé%a‘PU icdﬁ:grrh%ta ce?élr%?c%ﬁg%pa%g ’“\édw‘" onasrde of
be detherthbtraaltinsilatidmfacing Bvpgifieim He heasick.r cuitry

110, which may have a total power dissipation in the

range of fromfifteen to forty watts. For cases in

WEli CchTigd sl i5hg | ‘o
o ngﬁ%ﬂfég@%%s Iy%hHQfﬁgcex t ?Iaﬂﬁ 1et'o|b58’at£1\g/ea;s%gg‘gﬂl)‘fgcmpns|ng
for t&réﬁetateeloq@rb@darondassmpaoﬁ the dfiermal cinstlajiod facing the liquid
reach 00 vvatts It is possible for the

t ot al @%\ﬂi?%ﬁfag/ |on of an inplenentation of

di spl ay assenbly D10 to reach or exceed 300 watts.

FI GURE 7A shows a cross section of an inplenentation

D17 of assenbly D10. Assenbly D17 includes PCBs and/ or
other circuitry 110 as descri bed above. A finned

i mpl ementation 24 of heat sink 2 1 (or of heat sink

23) |s arranged to conduct heat _avay from cr rcurtry

A A N o o 1. . r Y



di stribution of heat energy, may be inplenmented as an
al um num pl ate between thermal barrier 70 and |i ght

wQ@eiode467 In a particul ar exanpl e, heat diff UBREHERBO6/009803
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I's inplenmented as an al um numygheet having a thickness

of one mllineter. Heat diffuser 160 may be confi gured

to have roughly the sane area as LCD panel 50 or exit

pl ate 60c. Heat diffuser 160 nay be in thermal contact

w't h Bhedlispley assembintacgordieg @0 claioh tado i wheteit ¢he thermal

Sgﬁdﬁ@gﬁ%f%bziéyigﬁqf?g?ﬁg@ ﬁoﬁ&{g‘?@t@ﬁfﬁﬁ%%\”% the digHiuctystal display
Wi th beh gase an2dnbieREshtohniérd die gfsﬁgéégs%%w

| ayers). As shown 1n FIGQURE 9, hea er may

also be in contact wwth the cold side of one or nore

agtive coopling devices (e.q,, TE cool er ) . .

Agt erﬁ%‘?icﬁ%’?@? BIYEMYY .@&cg%}\%ttop&a& 1rrz‘?/47gewﬂ§'&‘ﬁ itpe thermal
t her MLt etendiediross bi 6Bt thkHbritaridbadosditaiedorthe liquid
one or nore active cooling devices. Heat diffuser 160

may berystaddispéay pandtM shiel d 100 and/or to heat sinks

20. In such case, it my be desirable to limt the

degree of heat transfer through the fasteners. In one
eganpAlisfiapass@nblydddsprisiigicer s [having a ther nmal
conductivity of about eight watts per (neters tines

degr e2éhateialibayrjerare used to secure heat diffuser 160.
Alterpatively, s ot her terial of | t her mal

condut TEg! EPRIRGREd PRie.ishioe ot g Hermal b

pl ast 4 ighthedure@thernidnycangldde the'Heat sinkf € range to be
encountered during opération of the assenbly, may be

used @dquigkerystahdiaplay pangldA) iamted oBM sebvrd gideodf the thermal

i spi 2y SRATRh PribShe oot S AP (8T BeNosn e Fagemit lign
one or FFD&I@d&bg@%KQﬁemam @sFesAng rather than at the

rear. RE 10 shows a cross section of an
i npl eaRAdivECRODIND devigesarBngedito Retively teanséermbeat dtom the

100 SOULE8R B U L8 i, e oo e

22. Lightbgredle 6 1 may be inplenented according to
the description of light guide 60 above, with the
transport sections being straight rather than curved.

h [ j i aht:...gyi , :
SH60, o NSRBI ol Blim2d) UBePl i e cooing
assentvicofindlides apiddsywnat aPONGEA) [ e¥mitbridestor thermoelectric
thermal separation between LCD panel 50 and |i ght

sour céavia® angt (B) phdrbigeration naltshaning aretosmpiessehand a heat
one hayi ar-mounted |ight sources. (In this

cont e%%/(%%?‘ﬁ%ﬁt erm "substantially" indicates "at | east

to within a few degrees.") FIGJRE 11A shows a cross

s?eﬂc:ti n o(;,gﬂn i mpl ementati on D22 of asserrbld/ D20 t hat _

i hEl uble qismay arsemilvmseardiag dpodiatie 9 4@ etG.owherein the active
circu ' el t ; fum(e.g., air). In

this %@é’ﬁ‘%@ﬁﬁ%"goo gr%pgﬁggpgﬁglg'sposed al ong at

| east two sides of the assenbly within holes in an

i npl epentation 73 of thernml barrier 70, which is also
a??-an he dFRIAY %ep@%@cg&@@g Rslam e Ltswhsrein the thermal
FI GU LB td ' tad | :
D23 of er LARIE 3 SRR Ay e oy & ol PR ETTO L Sfbstantially
t her npéraliertoitbe ligGidaeryistahdisplayrpamteht i on 27 of heat

sink 26 both extend along the rear interior surface of

the assenbly. A display assenbly typically includes

hi gh-speed clock circuits (e.g., pixel clocks) that

may emt EM. It may be desired for an inplenentation

of display assenbly D10 to include an EM shield to
attenuate em ssions through LCD panel 50. Such a

shield may be inplenented as a conductive mnesh,

conductive bl ack oxi de mask | ayer, or conductive
transparent |ayer on or within LCD panel 50 and may be

.



when novi ng i mages are being displayed. Thus, it may
be desirable to heat LCD panel 50 when the anbi ent

W 0pessUre is low. In sone cases, it may be PEFEP2D6/E9803
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to maintain a tenperature of KD panel 50 at or above

forty degrees Celsius to achieve good video

perfornmance. As described with respect to FI GURE 12,

an optical stack including LCD panel 50 nay al so

| 3| ullee adispayi ragskemply . adoordioge tapplbinna®i ¢ms12f th€Dassembly
panel heat.i.n owever, _such a heati | ayer may no ,
e GeatBte Nt IeHShIesfan STAEh R GELIFES heoriansies medium
t oucho 8 Gri8d ofthd ﬂh@rﬁté%‘érrn@? féch@ SREY $dm ﬁ{é‘rgé?taéi&.t 0

i nclude only a rear conductive [fayer” arrange or use

as an EM shield. FIGURE 13 shows a cross section of

(184 "Fhe o TR AsSembly Htceiings Wopplmed hc8ddBdadssembly
heat eéorﬁgﬂsﬁ PRSAEr %atébeorlrﬂe BEd SHE®S He th'é‘?rrngfbarrler

barrier d arranged to elevate a tenperature o
LCD panel 50 above the anbient. Heater 260 may be

i ppl e d as a resjstive heater includi a .

IB; ST RAT BsoFiAsr i so B0 da: 14 Ahgreia dhe thermal
al | Oybér‘?leﬁ is cBRfGUTeaks! thafralRPHsalkte h r '
of nmetal and metga oxi de. a§pt| onal | yé’:f)ﬁrtui:ancr?ﬁfé'l %ﬁéﬂi&y panel
al t er inami areamtbézntenvireoment obibei digplayassentblyo i ncl ude
one or nore TE coolers 40 arranged to heat the LCD
panel side of thernal barrier 70 rather than to cool
i 16. HPIQé isplaf é@énﬁ‘ﬁy 'chér'?dﬂ’de?é c1%9ﬁ‘1t 8%b Y\?tﬂhe%irlqﬁéé thermal
even be nounted or deposited upon, heat diffuser

Heat eparzieo extgndseacross ladleast tberfrenttand back andaces of the liquid
arran at L panel 50 via, exit plate 60c of
[i ght&gg aiiglsg%y %%n\%gra new LCD techni ques to reduce
notion-related artifacts such as snearing depend on

t he pixel response tine of the LCD panel. One such
t €€ hnildeedisplaly| assemiily akcorgingatkelaight to 1G,vwheresn the assembly

packi TCHER aedfpriRe ‘o cisiie Jorateats es BoroBinsiiis o the therma
whi t ebgxiefr om white to bl ack and enabling the

backl i ght when the LCDis in a stable position after
the transition. Assumng a refresh rate of 60 Hz and a

bagkl f ch a techni que woul d
rzﬁw’é‘g{g%%y?%é‘%ﬁp& C&%Qﬁsr@j{to bereduced to | ess than
ei ghtathéririi @aegts. For current LC materials, such a
rapi d response nmay only be possible when the LCD has a

hi gh @ HablesQuree tocamctm@ firsbsidp @ithethemmabbaaferpi xel

I d

t erpes AAcIL SR SRR BEn Sl T It dB4"4 SEYEbige g the therma
drive si dgvatiehappogite theafist tsidd drido(Bplapcinged hitda@smit light
(The pi xel would be expected to have | um nance

r esponsesPodrced pyihe light squiesitanshl to the inverse of
these, der to
i i ng Beair 168el o (RBREEAS sifehih kel bars
transition and a pixel that is already stable, the
ackI| ht may he controll ed as shown

d‘ﬁé ncgl e of the

i é prIay agseme y,%?CP ding o 54%@11 ilh tonl& Whg(ﬁ"e the fheater is
pi xel c

Such TTaTORheS perRRe iR Tebb R GREECRY ML Rar iefay pane
achi ewitht respeahdoappdamaerdued oft e |ampient environment of the
Unfortunat eII , reducing the backlight duty cycle also

decr e3¥¥MN t? he bri ght ness of the display. New LCD

techni ques to reduce the power consunption of the

backl i ght include the use of color sequenti al

ba@k| Agilﬁpila)( assemblyldoseprising:or fiel d sequenti al
backlights"), in which the various color fields are

di spl ayed separately, and the LEDs of the

correspondi ng backlight colors are actuated

separately, for each frarre of a vi deo SI gnal to be

~ 1 T T o e



novi ng i mage). FI GURE 19 shows several exanpl es of
such nodul ation techniques. In a first exanple,

whaoklosxht control signals C drive each of thePCBEP2006/009803
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green, and blue diode groups gf Iight sources 10 at a
nodul ati on frequency that is onethlrd of the frane
refresh rate of LCD panel 50 and at a duty cycl e of
one-sixth. In a second exanple, backlight contro
signab$héhmhnbaauaach of the red, green, and bl ue diode

oo ¢ RHBht soutge saceled a0 s eide q‘?é‘ﬁ%&%ﬁ@ bariat:
di ff
cycl o8 UG oRT e Bofty (FTofitediche 5 SERAnd i of the therma

these twobaxienppmsitonthe first sideumd $BYirarmaigedt taa transmit light

time. Inathird.e backl i ght control signals E
drive eacnrogpcga@yﬁggmggywce bl ue di ode groups of

l'i ght t
one- 1 D 0EER o gt todngRate e RbERRUENTARS 1Bkid ygfal cisplay
and dur i ngarelpaith respeehéd antedpeadiwe of the Gamtmeat ehvironment of
one group is driven at the same tine. In further

exanpl es, NERRFENRIYf f erent di ode groups are driven at

di fferent nodul ati on frequencies. Refinenments to such

nmodul ation techni ques as described el sewhere nay al so
b21.apphe wspla)uelasembm anaoircﬂingetd diaient7 a0 @0e setiengin the heater is
di ffer.ent um nat i o ses, for |ffe nt colors

and sieeses gefeh hedidil Gatat seleyt pandl Bl G dheinal barrier.
the respective LEDs age and/or as their operating

tenperatures change.lt may be desired to configure a
d22pl Bhye alisplaylassemblyaecerding o glaimndg tof2 howharein the heater

I d anbi ent t ta
i spl S MBESes YRR, AR OpURE 1Bk NEH UG B liuie crvstl
of thgispRgtdaneland active cool i ng arrangenents

presented herein are expressly contenpl ated and hereby
di scl osed. Such an inplenentation may incl ude

Ly TR BT R A B oo el st brlpr oo ieren the light
the agddree |r€c€l’@djé§1ﬁt 13RSt SRAfidHtE Rt ahbaeaccor dingly.

G ass has a thermal conductivity of about one watt per
( net ethe Q$W|MW§IW&IE\V¢¢0U0| Rincui inoafighrechte modgiate a light

f f t |
Pnel adr noytBeP BB ligBFedflingaidih, Bk FBryiatE fesauangy of 1in
thus redugfe$ bQ‘r@rﬁ@'rﬁf&of&ﬁé'hﬁUWst‘éﬁ@& ld}ﬁpéﬂ'@' WhAErein n is an
tenperature is high. It may be evéen nore problematic

in practiiptegengreatgtthasgssoure al so tends to reduce
the heating efficiency when the anbient tenperature is
| ow. The range of enbodi ments includes a display

az4enphy dimawgs@rﬂblﬂdo@&sr(ﬁ@?]ﬁi claﬂncﬂmWreWthér&ﬁiﬁd Bircuit is
therrrallylsolatethe anel from an anbient

envi refTHignred fo V?@'Hhe%lipktfeofdhgdlﬁbbémﬁﬂﬂgldj@de At the modulation
h f d ligh
Fr om ety forh seBbicPite AP of RO SLBRRa G °r o " ' O™

distribute the light across a back surface of t he
panel .. Such a display may jnclude one or nore active

cd®l i He SIsplnasseschly .aggeréimq t ¢laimya ta4 the aasembly including
charrbgtqeaﬁl (@{t AT B, Or in addition to the active
cool i ng elenents, such’a display nmay al so include one
or nowbeteiathagt lﬂasrtrmmbshgmrsbugw edludesi afirsicdlicge lkeafigured to

into the ch nber I me be descri bed

briefly a8M W%trﬂf%?\ﬂﬁrﬁ tW@B’b%X‘é‘-’rt range Rf wavelengths and a
| ocat ed e rSPhat ;

out of de {1t Redioup b aRlauted 13 R mAECof is; Pk SRBEERitnin o
i n t hr oug$edenidgange OlfM@VeIeﬂgﬂw sdparafecfromivthe fiirsthrange, and

i nsi de space of the thermal isolation being cool ed

and/ or warnmed up actively. O her arrangenents that

include the feature of the |ight guide passing through
t he ther rral barrl er are aI SO conten‘pl at ed. FI GURE 14

- Y T 1



to travel fromoutside into the inside of the cavity.
The interior of the chanber encl osing panel 50 nay

whaone/0en26at nosphere of air or another gas or OPCIEEP196&009803
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transfer medium The thermal jgolation (e.g., thernal
barrier 75) may al so include gaskets or other seals

bet ween the various walls or sections and/or nay be

nol ded to formthe chanber or portion thereof. The

t r ansywherin thelcontrol tircuit rmyorbftgumddodctqét&smeoﬁrsa and second

pl astic such as PMVA. may. provi de
better t @Pﬂﬁﬁ Sregeﬁatﬁltyr#urmgaegc § RIUFRIING O Eensqautive cycles
to scrat c&itﬂg mg&ﬁlaﬁdﬁﬂeﬁﬁéﬁ thermal isolation, the

e C

transparent portion may nstructed of |ayers of

PMVMA with air gaps between them Such an assenbly may

al so jnclude an inplenmentation of thermal separatoy, 90 )
(280, TRG ciskiaassarBy Zoenging Fusiarh eoraiss, Ta8 gasarmpiydncluding
the f g the bezel (if nade out of

met al éﬂg%%tp&LéH %Il?ﬁg%é"ver including the fins to cool

t he eWbetaimitihe plurilityofi Iight tsoucdesamskidelsya g diage aosafigured to
| mpl ement St GReSIGH sdebhBHpUbOLS ded anaeef avelengths and a
such as t it C

16, and BT HINHE SEiRAIEd g&@gﬂ@ggﬂl of fits it Soutplithin 2
| i ght gui secandatange dfwayerertgtiwséparateefrpm the fmsttrange and

provid dusta ce and th t her i SO

bt weetarh s gan A it i P HiaNERd S aDHBe| Rsiating Sates of the
source. Ajlst gAY s@ib &d"&i‘és%mla?auﬁﬁ%%oﬂrgﬁgﬁﬁbé‘Phélerecurs at
used. In other enbodi nments, a curtaln backlight nmay be

used (as tﬂedmduianen(ﬂ.meneyffbe festadiptle)is substamtiallyion and the
exanpl e, numnpo nine, ten, or

si xt een) ?%Cod\dsqepgﬁcﬁ %‘@%ﬂ&%@@m di mensi onal pattern

behind thermal barrier 70, with a correspondi ng nunber

of transport and receiving sections being arranged to
pdés The digpiay hesemblytzacording 10 ckaid 25 whereinethiei agmtrol circuit is

| nol EETbUEET th g g desBtidh StetBH ok g, ARt A ¥elBi diodes
i sol aggch R aRARg (aesébondt;ﬂarfo%“iﬁ)é?ré&?é at ff@‘i‘nbh@latlﬁg frequency,

interior of the ha er). In one enbodi nent, a nu

of TEbelbmfdhe first and. spconBaliodes arel %msmm;allam used to
create a tenperature difference between the chanber

and the anbient environnent. Additionally or

apger TRé idigllay h9sdmBlyGRebidifg & ElfrhUr © 21 heharefeie Iquht source
may include a structUre to heat up the contents of e

t her nicludeissat dgast enrea@meong Ian light-emitime dliedetandyme floerescent
nor e GSQ%ing el enents (e.g., an inplenmentation of

heat e O and/or an ITO | ayer) are used to create a
tenperature difference between the chanber and the

anbi ent environnent. The range of enbodi nents incl udes
a39as§bﬁbdgspl?ama@emq&hn@ccwa@goéedcwrnhnn ta 2Banther assembly

d 0
cha nbgc?%pﬂgﬂ gB‘gr@jw rgﬁﬁdoe %ﬁgr?g?eeodk M{dlﬁ{brg J@ack syrface of the
i npl emnd@tyswl displag panel wish sighit ﬁelcaN@ﬂCffdmitI@@th@tr@urce
60a, 60b as described herein) configured to conduct
l'ight fromthe |ight source into the chanber, and a
| Rght [ atlo Xi ate 6
aggdegggl ggsgﬁ e?aesisn |gur eg tt% gllaﬂ{]rlqbt{) EP fhie %‘%sembly
|'i ght campdsingaa hgbkgsldefamgm‘d tohamspuet lighk firemn the light source

enmbodi cl ude sink arranged wthin
chanbg?nﬁ?oﬁ%‘i“aocrt/ﬂa!a %€ V BRR aW@QFe'g@ta‘ﬁﬁeﬁatR?mon of the light
condu ﬁé\ﬁﬁ@:‘ r

bl ock%%@é??m@@a%ﬁfértrg&enent tg irgﬂg%%ﬁe]’% S

assenbly D25. In this exanple, each |ight source 10

i ncl udes red, green, and blue LEDs, and |ight guide 62
is arranged in several sections. Light sources 10 are
arranged al ong an edge of each of one or nore sections
62a each belng an |nplenentat|on of receiving and

o, o s ~ N o



Cel si us between the chanber and the external heat
sink. The collected heat is conducted (e.g. via one or

wOorg/okxear pi pes) into an external inplenentatPONERB0@H09803
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heat sink 2 1 for dissipationggnto the ambient

envi ronnent. Heat sink 28 and the isolated chanber are
mounted to an i nplenentation 84 of frame 80.

Enbodi nents may i nclude one or nore tenperature

s@hsoflse ddisplayedssembiyn ddverdihgr taml tlgin s6! & e80.clthebassembly
and a control ci rguit t? ?tiva e one or nmore of t

, a he
act i VeOrEBESING A sueaiantiallyplanals thermaheprpguepe dishosed between
(e.qg. ; [ Loy ical
SE acidnelRRIC e abR ooy BAAEI AHY RNREhl hS3af6h o arranged to
t he clhatsubktantiattyiparaitey tbethedifuid) erestalt displalyi patiel, wherein the
cool i ng when a  preset tenperature threshold

p ( e.g., i
cor r 605HRE! Fgnectar hasadi thgrmahsepduativity At ﬁ%’ét (@l to eighty
isr . ients that include
heat ?‘ﬁgﬁﬁﬁ e{a L@ggﬁg anddé/dg?éf’ﬁgslggf ly isol ated
chanber, the control circuit may al so be configured to

ivate heating when the sensed, tenperature aches
0521 uTHE BPlAY HeSERDN (Ao Goiber Bty & e sEndha. assembly
FI GURfForgﬁr@Hg_ws a bl ock diagram of an inplenentation
D27 o splay assenbly D25. Assenbly D27 includes an
i npl eanemetallic ezef dispbsedita cavdrya pérematerlaf dive liquiddery&tal display
1. In sone %gbod'nents, light guide 6 1 is constructed
as a si ng‘P%n 1 . FIGURE 17 shows a bl ock di agram of
an i npl ' i I {nt
gui dgg 2X gﬁf@%egﬁgbegﬁ?ﬁhp?gmﬁﬁtu??gﬁg me[t?l?%ht%é%ifa%m heat
62a as degendrbtad hyeths light Brutaesi on of a |ight guide
62a in this manner may provide increased thernal
i sol ati on between the panel 50 and respective |ight
S98Ir C& didplay Bsdihbly®emtising:an ext ended i npl enentati on
29 of external heaf sink 289i ncl udes one or nore fans
280 aadightssowsger ed to an extended i npl enentation 85 of

f 4.. Fl 18 sh di ith | f
di o GG FRaGUSRV AR | ol ement at i on of ' di apl ay
assenpleun548r tr::@?ﬁ‘la'll?riﬂﬁjlé‘ﬁn m@ﬂq&‘fﬁrﬁr‘}st‘ami% Panel from heat

applications of a new way of naking an LCD ay
t hat can @enersted bythsdightisoyree; t enperat ure and | ower

ot oo Beath Tor TSR] it SR BRTEY o JBAF SPUEE T it sive
that heatof thegragn@fctthethlynink0Rtihg b l 8L of thé means

a | ow anbi ent-tenperature environnent, it may
bedesi r edfor hergmllyamsul@ingsanel to increase its

[ um n r . | al vant age, of an
erbodiiaie Tecan Sitet HE e BRaRE o BV, Atfiefing eans for
t her mal | ydirsstingt €tk ahaispertedslight effoagll theelig@id crystal display
capaci tance, such that a desired heating of the pane

may be acP@R&lean@ith | ess energy and, consequently,

| ess 1 SSJ ' - Lent. enyi

to t HucPasobHeTp e hdrtfo HEgh Serdl Mg Eblprcifde of the
the LCD amgahbefonrtiterandlly inshiatihg g £neirmilr side) obeh8udbans for
nore efficient, enabljng the use of blinking or color
sequentidheBE@RYFﬁHkﬁngnstead of sinply producing a
sonewhat accept abl e panel performance at | ow anbi ent
tenperature. For optinmal heat transfer, a heating

PB4t eArdisplay hglingdh tisptayepdredrd chambbeatr@hgedite therimally isolate
mai ntgi n_t hermal isol%&%gn, [t na% be desired to )
provi 1& RAREl ST afeam WHPPRENH| & lightseurcgdisposed outside
trans |2 RI04 Uit Hel f [ :
pr csomad b larCh [R0oGie ITBIATE oot 1RhE RN he light
to enable any person skilled in the art to nake or use

the present invention. Various nodifications to these

enbodi ments are possible, and the generic principles
presented herein may be applied to other enbodi nents

as well. Applications of display panels as described

.



from heat generated by the |ight source; and an active
cooling device arranged to actively transfer heat away

WO em04226¢7 | i qui d crystal display panel and to BCHER®0@609803
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the thermal insulation facingqgyhe heat sink. 2. The

di spl ay assenbly according to claim1l wherein the

active cooling device includes at | east one anong (A)

a sem conductor thernoel ectric device and (B) a

ref ri spuraeiini thaichambdrrandatocdispibets tihre ligit &crbssa back surface
exchaqq r. 3. ,The display assenbly according to claim
1to? ﬁﬂﬁ¥¥ﬁh the active cooling device includes a
Peltier device. 4 . The display assenbly according to
claiml to 3, wherein the thermal insulation includes
a3S.ubAtdisplaglacgording 4o clained4 @ndposladingoameactive cooling element
substantialliugaralleh t% th% Iigui crystal display

panel COTHI9UFRE tgyremovs heatfrom the SHamPE ng to claim 1 to

4, the assenbly conprising at | east one fan arranged

to circulate a heat transfer nmediumon a side of the

t B@r nAl display| atcouding 4eiatrjmaddyorf 3mnandchindheding s hkatigg element
The displ a sembly according toa claiml to 5, the
assen%‘?rﬁ'gy%?@fq Eﬁ"ﬁ’&%ﬁeﬁ‘éaf iGjto ﬁlﬁ&f%ﬁgﬁh a side of the
thermal insulation facing the liquid crystal display
panel . 7. The di splay assenbly according to claim1l to

637 whArreethodhfer tetivelsi caolinglaatransmissiveoor trgosfiattive display, the

t her mal j nsul ate the Li id crystal. di spl a nel . .

fr om Bstarb AP PSRAeRtnGresortch SpuRl Bt missive or
8. Theasdfreticy dispiagelgmapeotrdhslsbri Ahé ! IRfh florhOa 7back|i?ht light
wherein the thermal "i nsul ati on extends across at | eas

t he f3Qiice Myatescruisider theeisolstiontstd thguisalated past in order to be

?iquPh@%"e??’??&l‘ébE'd&%{%&?@%\%ﬁ@?ﬁﬁ%ﬁaﬁﬁ%{tifté%??@ﬁaeé-
of the therma arrier; a light source thermally

coupled to the heat sink; a liquid crystal display
padel A(mgthogddfer @gtively hestivgraltrensmissiver betransfientive display, the

tr ansHeltRR SReSislRE einbss (kArariRih, FELARZE drdffmissive or
act i vieastiicting dispiag eeldierngganésoraché MRghy fidrang fisdcklight light

heat fromthe second side of the thermal barrier to
t he f$Qeuice Sityatask ovtside ther isalatiparipicethe isolatath @ad; iporaer to be

asse L : e : i

o5 TN RO, S BB cal BB A technology a
seni clondumhisient tempeedtards ipresksrvinge tita daliy & operate at high
refrigeration unit having a conpressor and a heat
exchalfgiReratufes.The di spl ay assenbly according to clai m

9 to 10, wherein the active cooling device includes a

Pel tier device. 12. The display assenbly according to

c8@i nA9methdd , asvhiar elaimt BZ tde381alwhieagini te itrarisniesive display
substégkiall IanaL Iaégr di sposed to be

subst PQ‘PQ§ l‘gﬁ a9 160 teshpalegdli qui d crystal di spl ay
panel . 13. The di splay assenbly according to claim9 to

12, the assenbly conprising at |east one fan arranged

t 40.ci Acuéthbd as imeclain BZrts 3%, whedeinntheright souikeedat Hased on LED
thernmpl barrier facing away fromthe heat sink. 14.

The di€SPNePI¥ssendly according to claim9 to 13, the
assenbly conprising a heater |ocated on the second

side of the thermal barrier. 15. The display assenbly
agtorAimethod ad i amyof claims 3Wer3a, whereint therlighit source is based
barrier d.s-,confiqured to thermally insulate the liquid
cryst%?cgﬁgpﬁﬁynggﬁgt froman anbi ent environnent of

the display assenbly. 16. The di splay assenbly

according to claim9 to 15, wherein the thernma

barrier extends across at |east the front and back

surfaces of the liquid crystal display panel. 17 The

di spl ay assenbly according to claim9 to 16, wherein

the assenbly further conprises a heater |ocated on the
second side of the thermal barrier. 18. A display

Y T o S



panel with respect to a tenperature of the anbient
environnent of the assenbly. 2 1. The display assenbly

w@ewondizeyg to claim 17 to 20, wherein the heat BCT/ER2006/009803
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di sposed between the |iquid cggstal display panel and

the thermal barrier. 22. The display assenbly

according to claim1l7 to 2 1, wherein the heater

conprises a layer in an optical stack that includes

t42 | Agqoetthodrassinadnydobglbigs Bartel41, 2herginethei tephaglogy for active
assenbl acc o ¢l ai 22, . wherein the

| | ghtc%‘ﬁ'ﬂgdgc Pﬂ gafggsgpn$ ?&i‘tef&ﬁ%“ﬁﬂ'gm enitting

di ode, the assenbly conprising a control circuit

configured to nodulate a |ight output of the

| 43ht Aemethtiadngs dnoaley af GiaimsdBW doi 42y Wherpirerthg therrbainisolation
times,_a frame rate of the liquid crystal displ

panel INCldESBh 1FaFk one iakk bfirelR ecreattard z\é?% high thermal
The diezpltaycessenbly according to claim23, wherein

the control circuit is configured to vary the out put

of the light-emtting diode at the nmodul ation

A B B AL SR L v o
the aﬁét%ﬁ?irbétlbﬂ%iﬁ'dﬂﬂs@é th@i"sﬂlat@ﬂeca]vit?% tﬁé’\”ﬂs‘f@e js done using

wherein the at |east one |ight source des a |rs

di odea tightf gujde éabricatecdhfrormBbMAmatedal. i ght out put

within a first range of wavel engths and a second di ode
configured to emt nost of its light output within a

s£5OoNA rmathes £ |n\/‘@1’{}f3bﬁ€l§¥rﬁ§ 37 Qﬁaf@tvﬁ]éréfhr@hbﬁ@cﬁhélégy for active
range, andwherein the control circuit 1s configure

act uataolingdnelugdes agnang eodvalvgisodes sequential l'y

during each of a plurality of consecutive cycles of

the nodul ati on frequency. 26. The display assenbly

agg.or Aliriéthbe 2 iR dRy2et dISimdA37 10185 ARRENEN the B&émghﬂsaﬁbn edge
| east one |ight source, wherein the plurality o I ght

sour clonsLolds a first diode configured to emit nost

of its light output within a first range of

wavel engt hs and a second di ode configured to emt nost

0471 t A rhét@bt aRUhRIHy ofididim3 35 &e4® i@ MEernal ventilation inside the
wavel engt hs separate fromthe first range, and wherein

t he chermal iselated cavitsinasder puhave a onifamy termperature profile.
operating states of the first and second di odes such

that during a first period that recurs at the

npglul Atmethdd aguenmy of faimisr 31 ti4ewhsresy s haater aéld{sposed
on and the second diode is substantially off. 27. The

di spl wifhiadbergnlgtedast-ding to claim 26, wherein the

control circuit is configured to vary the operating

states of the first and second di odes such that during

a48ecArdispiay hadinghatranemigsiveddr trévssrafedtivet parel and configured to
frequency, both of the first and second diodes are

subst%ﬂ@rag RECYAINgEto anyemethad ehclaigwedbig48ccording to
claim1l to 27, wherein the |ight source includes at

| east one anong a light-emtting diode and a

f b0.or Aguethiod| afrimaga Yispléng, the smethyd @eaﬁ:msir;g accor d| ng
toclaiml to 28, the assenbly conprisin

| i ght OReralRg a7 r ighfedoyrsei 19 %ﬁee lighha eé%rﬂ"ﬁc@'ﬁf source is
the |iquighefiyf with |ight received
fromthe F‘eg'mé %g%@g&ﬁé%ﬁ&;ﬁ%ﬁ{& I'spl ay assenbly

accor ttangparting Ithé mraduaedzmghttfrmneasﬁmtrtshc;e obaﬁhesnalgbarner to a
l'ight guide a totran ort omtheI|

source to° ?q'?é‘dlr?'a% gﬂler’yh?l"gla E?ré'ﬁf 29 B%if?eom\ﬁﬁg?te?' 'at

| east oA tRETSelcOAd @fidd BE tHd MYl ibafridrs dﬁfebﬁ%d e : transported light
structure having a reflective Interior

di spl ay atsewugh g liquisberistagdisplayl panel;land 30, the

assenbly conprising a substantially planar thernal

conduct or di sposed between the liquid crystal display

panel and the thermal insulation and arranged to be
substantial ly parall eI to the I | qui d cryst aI di spl ay

.



34. A display having a display panel, a chanber

arranged to thernmally isolate the panel from an
w@pdres26envi ronnent, a |ight source di sposed BPUL/BP2H86/009803

the chanmber, and a |ight guidggconfigured to conduct

light fromthe |ightsource into the chanber and to

distribute the Iight across a back surface of the

panel. 35. A display according to claim 34 and

i ncl udunig dhe etMGramg:ca)lhghg sethSlrtg)rdtllgasEdnBOactlve cooling

renove heat fr?n1the chanb 36, A di splay accord

to ol ai m davigs (& aCtNa TAREPQMA NRG! HORAAE| SRGOBA ! the thermal

conflguregaﬁ%rhpﬂﬁpﬂgpgmgeat into the chanber. 37. A
nmet hod for actively cooling a transm ssive or

transfl ective display, the nmethod conprising using a
thermal isolation around a transm ssive or

transfl ective display elenment, transport the |ight
froma backlight |ight source situated outside the
isolation into the isolated part in order to be able
to use this display technol ogy in high anbi ent
tenperatures. 38. A nethod for actively heating a
transm ssive or transflective display, the nethod
conprising using a thermal isolation around a

transm ssive or transflective display el enent,
transport the light froma backlight |ight source
situated outside the isolation into the isolated part
in order to be able to use blinking backlight or color
sequenti al backlight technol ogy at | ow anbi ent
tenperatures preserving the ability to operate at high
tenperatures. 39. A nethod as in claim37 to 38,
wherein the transm ssive di splay technol ogy used is
LCD technol ogy. 40. A nethod as in claim37 to 39,
wherein the light source is based on LED technol ogy. 4
1. Anethod as in any of clainms 37 to 39, wherein the
light source is based on CCFL technol ogy.42. A nethod
as in any of clains 37 to 4 1, wherein the technol ogy
for active cooling includes at |east one Peltier
element. 43. A nethod as in any of clains 37 to 42,
wherein the thermal isolation includes at |east one.
air chanber to create a very high thermal resistance.
44. A nethod as in any of clains 37 to 43, wherein the
means of the light transportation from outside the
Isolated cavity to the inside is done using a |ight
guide fabricated from PMMA material. 45. A nethod as
in any of clains 37 to 44, wherein the technol ogy for
active cooling includes a punp and val ves. 46. A
method as in any of clainms 37 to 45, wherein the
backl i ght has an edge |lit construction. 47. A nethod
as in any of clainms 35 to 46, using interna
ventilation inside the thermal isolated cavity in
order to have a uniformtenperature profile. 48. A
nmethod as in any of clains 37 to 47, wherein a heater
is disposed within the isolated part. 49. A display
having a transmi ssive or transreflective panel and
configured to operate according to any nethod of
clains 37 to 48. 50. A nethod of inage display, the
nmet hod conprising: operating a |ight source to produce
l'ight, where the light source is thermally coupled to
a heat sink; transporting the produced |ight froma
first side of a thermal barrier to a second side of
the thermal barrier opposite to the first side; on the
second side of the thermal barrier, directing the
transported light through a liquid crystal display
panel ; andduring the operating a |ight source, using
at | east one active cooling device to actively
transport heat fromthe second side of the therma
barrier to the first side.



