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avai l able. ldeally, a printing technol ogy should have
a nunber of desirable attributes. These include
WO p@xpgresi ve construction and operation, high BEEAaU2006/000130
operation, safe and continuus |ong term operation
o 0
oufb e aS o SRR R RN Rabd s M SRR 306
reliability ower usage, .sinplicjty of construction
b oiitenes sS4 iR e o AT B gt S hles
I nkj et printheads, and especially inkjet printheads.
Sustaoesry adl dAithpse hipzcally haghoyr significantrand ranidly szewing|colpaics of
across the printhead surface contam nati ng adj acent
micmbes, asoulddursl thelikndesi rabl e because it results in
reduced print quality. Mreover, crosscontam nation of

I Nk BerR&of idfectinl fidh 8ach 194 JupfaesGabdReddesy deghlbd cleaning
result in electrolysis and accel erated corrosi on of

WIP‘F%'% ?ec?a?ﬁ SALRSR; }PJV@E\(IEPHESelgog&)m a tb Xi wcﬂ}s@adeg

_ I ng across the print surface typica

vol.ve coating.ih .1 nt.head .with a hydrophobic
su eé\ﬂiyﬁﬂ.enl-%ﬁﬁ’géie,e%ﬁ% eo‘éiﬂ&%icgo%oat i ngs have only had
lim.ted success_ in mnimzing the extent qf .floodin
A Ve sisinfestanty forpnplication o wifapssihav s Bermsutiacipnily; duralle to
i nkj et printheads having senstitive MEMS nozzles
mdiptameaibiostatigisurfiice &rdeng perioglg irf wsse Adtemiietognéerporated, s
that the nozzle structures can becone damaged by
disihfeatantd gntb hige quirfand freatbwsteldaae Rave ljtheciadt lpyovep suffichanitiss
are wiped regularly to renpove particles of paper dust

duBdblP 3P Bhve AR BESH suffibieRtiyPstitdctive Br Rdvelbdén iddkoRi @6 bk Risive
surface. Wien a w pi ng ‘mechani sm conmes into contact

adNnBHeH&ﬁﬂkﬁc&hﬁﬁﬁﬁﬁgﬁﬁl8£gﬁ&e printhead surface, there
[ S SR

S an obvious ri magli ng the nozzles. It would

be sirable t rovide a printhead, which mninze
o oS Bttt REBRS5S i atonab AT mept s oulp ALERT one
nozzles. It would be further desirable to provide a
of thq disasvaptagenniiire ROQrEs oF oguPHAe apsefit Higmptivene
printhead surface by a w ping mechani smwi thout risk
of damagi ng nozzle structures on the printhead.
SUMVARY OF THE I NVENTION In a first aspect, there is
BRIEF DESCRIFRITON DFGINVENIION ng: a substrate includi ng
a plurality of nozzles for ejecting ink droplets onto
a print nmedium each nozzle having a nozzle aperture
defined in an ink ejection surface of the substrate;
and i r ' he. | ' '
oo sttt d esPiop B E it Bl Yt plidEe BB SEELER, or
i sol ate.each nozzle framat .l east gne adjacent nozzl
legs 2 yeck £ i g ROE o micreiel Golony BovHEep &Striaer Sompriing fi
operating a printhead, whilst mnimzin
steprafscovers theswaace oyithos diyie spstansiaHy duy ﬁlg‘féfﬁm% FPpy
the method conmprising the steps of: (a) providing a
copipositine admposipg A polyyinyhakalstand hejuateriagdamppoaium compound.
plurality of nozzles for ejecting ink droplets onto a

PrpfetrBdl efiBodivientsedaie 0@ odisard afftdiigre For 1D Zeakiea WHEK fod bfevention
defined in an ink ejection surface of the substrate;

of 3EroBial kbR bfoitRf anlih S8Hhb B4Ss BiAn BRontHak €j ection
surface, the“surface tormations being configured to
i sol ate c I I | east e _adj acent.. nozzl e:
and Cispre B SR8 ps T b AR B2 RGO e
rinthead.. IL.n a thi.rd aspect, there is _provided a ..
fobIFsHa greck %ﬁ%vmlwgogm%f?wlff@ YHEQV P & Pirce qomprising
nozzl es, the nmethod conprising the steps of: (a)
providing a substrate, the substrate including a
plurality of nozzles for ejecting ink droplets onto a
print medium each nozzle having a nozzle aperture
defined in an ink ejection surface of the substrate;
(b) depositing a | ayer of photoresist over the ink
ej ection surface; (c) defining recesses in the

o, o R o S o o e - - o "
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far side (not shown) of the substrate. A | ooped,
el ongate heater elenent 10 is suspended within the
W@ b@abgrws17, so that the elenment is in the fornP@f/AE2006/000130
suspended beam Theprinthead as shown is a
em c.ure ich
or m%g) 1@%%&%%&%‘%@@ apcrO(%n e'\/@o\l/t/hco Y Wnl "bed
e detalil the rinthead is |n use,
fo %@%W?W%WIBMW%@% 0/ AUERSTERE CORWORMh her
7 via the inlet passage 9, so that the chanber fills
to (ke Drespmll ingention pvevides amoiymericimatphiak which ean be easted onto
heater elenment 10 is heated for somewhat |ess than 1
a surfecaoSenarsd]uti®n ot hmlsidreankdehied g allsweditotdig td adm i, a
thermal pulse. It will be appreciated that the heater

altBbeiiEAlest Prdferrd derhbFimiBhts GROFiAA s sWbbBnfidIR drf lbutlﬂaaj/ fbtam

the chanber 7 so that when the el enent i$ heat ed

soﬁ@ar&f;%ureh%&@faﬁrft %‘Ihif%@e élﬂHQﬁ Qﬂtlﬁégﬂogtb afill fctx'i&}g é;gﬁods.

Accor di ngl constr

ur e e fo
apptosed  Fachn GRBistoli SloPe (endl of RIS
t hermal . pul se, that i .when the bubbl e has just
EroHET Bt oRY | IpusReredy i funepniext somenst ageripd Rt least a
Epre0|ated that, as the heat is applied in the form
wegk, prefstabdeweelts| mohths cmdrmyre pefesblyryeatso gener at e t he
bubble 12 is to be supplied within that short tinme.
WherUnless tid empext clblrly sequirad etfieddse] daongtoadthalieyeiptivhand
bubbl e 12 forms along the length of the element, this

thds1bilsethaRRRay | 1cBﬁ:»pr1'sé7 toBﬁlpﬁ% ?5 28 fitd 1988 W lS’é’Y:dﬂEtrued in an
Frgure 1, as four bbl e porti'ons, one for each of the

m SVERG PR 8&% 15 Qﬂ\@ﬁclbgvg&oéﬁlaﬁs% 'sgl{se t-ﬁgﬁs ?&g&éﬁl the

once ge rat ed, causes an I ncre

i.n jch in turn causes the
Sa@f@? ?%EB ‘%dpgén&%dgh "the ink 11 through the nozzle
3. The rim4 assists in directing the drop 16 as it is
ej ed? Bepfereed ebodynents 2 gerposifien a9earsking forthejinypntion is coated
m sdirection. The reason that there is only one nozzle
on® aridandmatesurfade (fer exanipdt a basbh age), By being wipddain dsteefilm, or
pressure wave generated within the chanber, on heating
by bbinglspragb@ omibttheléhrtwoel The comsbsitionamyiidieh e iﬁpediﬁl?ﬂlen ot
af fect adjacent chanbers and their corresponding

ina@RZk 88rfackhBd BESSIHI(8) dﬁ%?ecgﬁl@%ﬁﬁ‘ﬁ@éjto‘%ﬁlgﬁ fid %ﬁ)gyhed (b)
chanber creates significant stresses in the c

olfte AR ‘t@%ﬁmﬁ%ﬁfﬁ%ﬁ rr.box.‘%pf?‘ér asésngl°stafl°
forg BT KR ALY PSS mieobs oL on AreReS iomneg fig b wiped

crystal structure. Crystalline defects can act as
offanil 4a thecarrelrfor erananle phamais canditioning duciaterien thetspeayed

areas of weakness and ultimately failure.Figures 2 and
coBpestiden ma sigply be tfl to trnt Int atberqurefersd embodiatents antastipts may

of operation of the printhead. It can be seen that the

be bodibd @ordekagpiesid SBeck tiatdial), byaamifchonts: & @ladedd & t he
resul tant advancenent of ink 11 through the nozzle 3.

spr-é?iﬁg b Eg ﬁltﬁ’ﬁngt iDeitOH Q@lluﬁoﬂ- gr &ulsio fon! QF %olﬁﬁeﬁ%ﬁﬁ‘g?yihg the

gure det er m ned a co |nat|on 0]

ﬁh%%fﬁ@%@&ggg ace&)S sroﬁgﬁangr qﬁ’ﬁ?ﬂﬁ @@ﬁgﬁekﬁﬁthgge

area of the bubble 12 so that, by the tine a certain
anount of |iquid has evaporated, the bubble is
essentially di sk-shaped. The increase in pressure

wi thin the chanber 7 not only pushes ink 11 out
through the nozzle 3, but also pushes sone ink back
t hrough the inlet passage 9. However, the inlet
passage 9 is approxinmately 200 to 300 mcrons in

| ength, and is only approximately 16 microns in
dlaneter ance there i's a substantlal vrscous drag.

s - o . - Y Y e Y 4 a1 o
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devel oped to define a first sacrificial scaffold 54
over the front plug 53, and scaffolding tracks 35

wa@emanglicthe perineter of the unit cell. The fiP&I/AU2006/000130

sacrificial scaffold 54 is 4sed for subsequent

. ol ; § .
RS sl SRS T bR in i SR b 17 of
thagx ﬁgckliqg}in the heater el enment (see heater el enent
16"f ??%ﬁ} ™0). The first sacrificial scaffold 54 is
UV cured and hardbaked to prevent reflow of the
phot Hea¥pssit wyentens havediseamsiad thtgreondhipatioatafeeolyvinyl
deposition onto its upper surface. Inportantly, the
algabpbwith dton 0.5% tl 7586 wi'W off d qbdtetnasy ahmpritnobioeidg resdlts in a
side faces 55. These angl ed side faces 55 are forned
colmpositijon sithii¢hgis bitstatioCttiat i go sy dnhehiEl RIEH 0Redn@Phs do not grow.
(e.g.stepper) when exposing the photoresist. The

sl opefe 8dfHfosiiRAERayhe RLUID HEh %itﬁl\*'lfﬂ% RERALE surface. and

mat eri al to be ‘deposited substantially evenly over
wifis e bl 8 e @aibed e Festhibal oy il

: erjal. 38 over the first sacrificial scaffold 54,

m@ﬁ‘i‘e RPRRY eﬁs’a‘ﬁﬁg?c@4p’§i‘ﬁfn¥sﬁé‘dﬂéﬁ'mﬁ?et er scaffol ding
tracks 35. The heater material 38 is typically a
nondPesirablyethe film fiymipg wempesitietheontaing ene oranencisatfa@dats
may alternatively conprise Ti AN sandwi ched bet ween

whighpate selectetl swes nqids deactitvate ghewptaterhaly smnsondimasmpound and
tantalumor tantalumnitride. Passivating |ayers on

whitteditenttesir Rives@hice lsich Rh&ire &o@@fgh(iﬁétﬁi'i_g of arf i RIeAPH
i mprove heater longevity. Referring to Figure 12, tﬁe

indRhR suPRLR! pRbtratthg iﬁ?o?%@%%@g by, cr?él&h %?%fgﬂﬁﬁ; sal{rgarc{a.tﬁ?s are

irst sacrificial sca 4 to defil ne

:
. Al S . d 15
sofb ST duiotle, bRl o i A8l oPSET4oRaRE 10

The el ectrodes 15 are in contact. with the top netal
foqrrgﬁ ﬁﬁ,tg

1.0p
onwisdony teashesy thet aromaaziton; of 4/sufasim vittom qBRiETRERN
the CMOS and the heater el enent 10. The sl oped side
anfperewm spmppend wesld deagiiviate the qhatemarfyfaohmosud endor &rydoad
el ectrical connection between the heater elenment 10
sticlyosurfase whihtattoambessdubbandsothereproteimabavak essiduet ehichl havs a
deposited with sufficient thickness around the

terleadyf ol dda&itvateAfidtdritir) a@asurR biddgrter material (due to
insufficient side face deposition) would increase

resifgk ipix‘éis%ﬂt iﬁ%’cf}g hewd diglﬁ)ﬁrgt%ﬁ tf rafcgé%?%i?ig forﬁfgd%%%g rthe:

unit cells are electric I nsul at om each o

- \h [ of ;arooves etched around the perineter of

poffinth ikBor oo e ikl E0800 HEVRER tp: BEOHATE EEpoence of
fftims af %Ffinin%%;he heater element 10. Referring to
cifpgagiop leysls of guatpruary goamatiblesudfaciants Exiderss oreqmplexi al

scaffold 39 of photoresist is deposited over the
formagion resides én b gignificaet shift brifie énfor el ispicaiunsetd thelQH 8®ups

exposed and devel oped to define sidewalls for the
pealyfrom®2064T’ inquzt polytviaybaicotid eb F346i°TTe iremixainee wadhl the T or

each unit cell. The second sacrificial scaffold 39 is
quatt@ar-Mnfbhigech BBEd0 HdEheake of @y RIAURht BIMs Bﬁflﬂt’(ﬁﬁ‘%éﬁf

t he photoresi st during subsequent” hi gh-tenperatur
bqgﬁ€-sition of the silicon nitride roof material.

Reterring to Figure 14, silicon nitride is deposited
onto the second sacrificial scaffold 39 by plasm
enhanced chem cal vapour deposition. The silicon
nitride forns aroof 44 over each unit cell, which is
the nozzle plate 2 for a row of nozzles. Chanber
sidewal s 6 and unit cell sidewalls 56 are al so forned
by deposition of silicon nitride. Referring to Figure
15, the nozzle rim4 is etched partially through the
roof 44, by placing a suitably patterned photoresi st
mask over the roof, etching for a controlled period of

R o R -~
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therefore require a large area for each nozzle. Al so,
each piezoelectric actuator nust be connected to its
wa@leo06O8IGIT Cuit on a separate substrate. This i BCHAU2M6/000130
significant problemat the urrent limt of around 300
N0z Zh @SefBRéd BhboiReAE thdmtiSatRnTBbRbal | LS i
t he fg%?ication of pagemﬁdtﬁ %rfhtﬁ§§§§6@§9ﬁ ,E%%ﬂqun
oK aki I \ ' ] t echnol ogi.es used neet
M he s,i&'?‘;lt)r%l gcgﬁa?lll%lq%l?r?@n%vﬁtig n%%ml NETU Y llg}l%ti gy f,fg‘?or
rinting and.other .hi ality,  high speed, |ow cost
sofyioR bRt AL BY Pistud britinsioVasias. Ans erfe an agmate
u%jgital phot ogr aphy, new ink jet technol ogi es have
SupaesAndidsRing @r alioling sryyag. Cempositiens ascording toltmingentmn may
(Il ess than 10 Watts) high resolution capability (1,600
bedpimagrinteoila)sghoe:agmipon doapuinhdley, taihandles) ©¥et seats, telephone
manuf acturing cost snmall size (pagewidth times m ni hrum
handsesssais ecidiehing 6s, Ye@rtopss of tieaf@Nds per page). All
of these features can be net or exceeded by the ink
J et RSB 128602 | ' [ .evel s .of
difficulty. or%%fﬁﬁbg g%gggﬁgﬁgd?%%&#%fﬂ?g%Eﬁgﬁ%gpgée
. vel .t he Assjgnee to give a w de
by i S A B Rl So/sRLle Seamole b s The
t echnol.ggi es form part. of separate applications
Prapettyes oL frgip gary Eccusing e Gieleieee 2§ polemepgstiomplitheparent
tabl e under the heading Cross References to Rel ated
PolxypIvi ester anddhe eytentiofithg ksidralpsis (aporficationiiegecp e the case of
suitable for a wide range of digital printing systens,

o a polyymyb alcbkolypremwet om@obrinyiacdise tit ghichire 6 fiyl alcohol

t hrough to desktop and network printers, and through
mdybeaOpfe®neiddy printing systems. For ease of

manuf acture usi ng standard process equi pnent, the

printhead is designed to be a nonolithic 0.5 mcron

CMOS chip with MEMS post processing. For color

phot ogr aphi c appl i ] |t head is 100 mm
long, with a Wdtﬁﬁ%{cmé‘%ﬁm{) A the ink jet
type. The small est printhead designed is 1J38, which
is 0.35 mMmwide, giving a chip area of 35 square nm
The printheads each contain 19,200 nozzles plus data
whaied 1gBntis Bie degreswif pelymetipitidns Gupptibldtdralysispropartional
the printhead by injection nolded plastic ink
amotnes nEtesidudEH @O0 Repupe gtdl distEbeed Hioak @it dRat MR foe of OH
whi ch can be created using a lithographically
and1ihe bARAINIMEAch hd¥eRE Eroufs Sxpitd L B4 R5de Bl
tool. Ink flows thrghg hgﬁes&g?iﬂggﬂ% %%ﬁg et gg&gfer
t : j t front surface
corkhey M RN RO Lot RO WARAE Srfthe W0 o8 Beiler i e
LG by. tape aut omat ed. bondin Tabl es of
of (3 B Aot e B P BRT I Do roups, and 70% remain
characteri%%%cs of the fundanental operation of
as aehigfagraeRs Triskngche webyradde an % apelate codtent oif dsedd 0% Rlsgkol.
characteristics are largely orthogonal, and so can be
In grpdpsibguingabeave 17 elcobelr(lats then dDYUadetats) thie polyVisd akbhol
the el even axes of this matrix include entries
tendictodlepiydrehdilyt sudulfle &Smtwaaérf(hm%%q'@ﬁalﬁféhglli)miﬁﬂsé 3 %o

formthe axes of an el even di nensional table of in

an bx@ént WidRRer AU YRl MerZRENANI SM (18 types) Basic
operation node (7 types) Auxiliary mechanism (8 types)
Actuator anplification or nodification nmethod (17
types) Actuator notion (19 types) Nozzle refill nethod
(4 types) Method of restricting back-flow through
inlet (10 types) Nozzle clearing nethod (9 types)
Nozzl e plate construction (9 types) Drop ejection
direction (5 types) Ink type (7 types) The conplete
el even di nensi onal table represented by these axes
contains 36.9 billion possible configurations of ink
jet nozzle. Wile not all of the possible conbinations

M T
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bi ndi ng proteins nmeans that the IL-6 protein famly
and related proteins and their respective |igands or

w0 emepsw®Is may have significant potential as PCT/AU2006/000130

t herapeutic agents to nodul@te physi ol ogi ca
Pr 0CPRSRAm “bYRNE! alctMdPOhs (ARG HBLBCATREREH! okl
as prinary,  secondary, tertirary or quaternary
destrucﬁure.inq.co-dg{ ostztranslat.i onal nodification
ISPy o FROWARMOMARd degiegs ok RlRPiFa SRt on t he
activity, secretion, antigenicty and clearance of the
pr oty myl plcokols may; ahsacbe mpds ot lprdsolysing polywmypessers psr
can be generated with specific primry, secondary,
thanegceiatasyandrthe) samepuizniples apply tathe polywinybalcelrols so formed
posttransl ati onal structure or nmake-up that confer
which g alke bpasdd i uheivyntitse THdwdver) pedtbir@bemidtBments of the
consequently a need to eval uate the physiochem ca
. i . - r
D R 5B e SRR o Bheater
I ochem h I SL1 .0rof her .
th p*%flhé?f% e ?@!ﬂsgsf ?ﬁg?{ éu%hfa&pggltl%ﬁls are Plgr%xé?tsgtapgtotrﬁglpval

armacol o e problem

roduction of .commercially available proteins are
froh FHTgare G hioh 1B 416 BRI TA/SFoRY BhVaImR Braies and e Tegedikely to
evol utionary distant to humans, cells such as
be perpevad; fromy @ repted puiiege onintheiskinduwthunpemecostagkl | s expr ess
proteins that either lack glycosylation or exhibit
gl ycosyl ation repertoires that are distinct to human
cells and this inpacts substantially on their clinica
ut i IQuaterndro Aneamiheconifoahd R usXRESERentich yeast or
fungi systens such as Aspergillus possess a high
d en § . i . i .
Shk YH\%BU&?FE&OO%%H \é@éﬁﬂ%ﬁ@r 2 efdiénch ”t(%h %ll&l g{meatl['l}’ll benzyl

t her apeuti ca usel ess oVI CS,

y
3 7 540- _Even in,non-h i
s g G Mo R e o U LRPE blek pretey
cells, significant differences i.n the glycosylation
quatgtnagy lﬂemﬂ?-ef\i}%ﬁgﬁ%?ﬂ! deeterpatyreddalicomppyads a3 Prelieess
cell's. For_exanple, npst mammals, including rodents,
howgysr dkeseskidled iy thewrt(vaillireg)gnisg thas oter hivsidel quaternayi ch
generates Gal (a 1,3)-Gl (b I,4)-d cNAc
amphdnipos anidiarotdasonpoghdstmpy b esedsn tHdgpeseat inventiontans,
apes and O d Wrld nonkeys, the expression of this

enz i phaerdiehathe bivefdal Y@dtaHaryhnfbeiud ahfidi®sbiaf dompound
mutation in the gene. (Larsen et al. J Biol Chem

: te@0R50 Bmimst of the CHO cell

13%%%5? usegg?o?uég%%%%ﬁggﬁgaprote?n synt hesi s, such as
Dux-Bl I, have inactivated the gene expressing (a 1, 3)
Gal actotransferase, they still lack a functional (a 2,
6) sialyltransferase enzyne for synthesis of (a 2,
6)-1inked term nal sialicgacids which are present in
human cells. Furthernore,jthe sialic acid notifs
present on CHO cel |l dtprddsdI"gl Xcoproteins proteins
are prone to degradation By a CHO cell endogenous

sialidase (Ganmer et al. 'Biotechnology (N Y.)
13(7):692-S, 1995). As a result, proteins produced
from these non- human expression systens will exhibit

physi ochem cal and pharmacol ogi cal characteristics
such as half-life, antigenicity,stability and
functional potency that are distinct from human
cell-derived proteins. The recent advancenent of stem
cell technol ogy has substantially increased the
potential for utilizing stemcells in applications
such as transpl antation therapy, drug screening,

t oxi col ogy studi es and functional genom cs. However,
stemcells are routinely maintained in culture nedi um
t hat contai ns non-human proteins and are therefore not
suitable for clinical applications due to the
possibility of contami nation with non-human infectious

. - - o .
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i ncorporation of selenocysteine (P43), |ipidation

(P44), lipoic acid addition (P45), nethyl ation (P46),
WOR006/081611 er mi nal bl ocking (P47), N or C-ter mPCEAU2006/000130

renoval (P4s), nitration (P49), oxidation of

met I'Wﬁéyeﬂﬁ})ég'qg) R"'pal}Q?Héé‘sza‘é ?Eg%t n(vf e]tiae s Féﬁ@éfén?

cl eavage preny 1 on ar nes

eran nyl ati on xaI os ate
subgiiib o Sropbeiru g g bp b, iy Waatcg i dhy
(Psé&), sulfatlon (P59), ubiquitinylation or
angg; byt preferably ¢rhalqess) morsueierable GMOTiS Qi lremine) | ke
nol ecules (P6 1), primary structure (P62), secondary
st r Utighlyeréfeged anﬁmicrdbéalyompoumtswr@mpﬁom ahaimatryshort
structure (PO5), chemical stability (P66), thernal

cheinptetrbiklyyarhfl@rium conpdusitls, @li-16rpeciRin) Al-gieet Efagn letralkyl
sunmmari zed in Table 2. In one enbodi nent, the G CSF of

anini&D Buﬁd'éveﬁﬁtlﬁ&ﬂlréssth(?ﬂg@f ?i/ta%ﬂgz‘ %Haﬁa)fs ﬁ‘leﬂ{t%gbl}lteb 8l c

physi ochem cal paraneters phar macol ogi ca

sol B! e Rl MR G Sly mlfergﬂlﬁél Wegor o

14 1 1
or%’,‘}l’ '%3 é(g'lbeggzyl %%’amg Flryga‘fdeg%nog ,ylt'glg}etl@'i ’an@g)’nng% ’salts
37, 38, 39, 40 41, 42, 43, 44, 45, 46, 47, 48, 49, 50,

sugh as @ﬂltrggethﬂ@mlgg}iug&m@ﬂe (69 AB)g ma@walkghdimgthylbgrzyl
64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76,

coitipounid;, or dealk @benz§l corBhun88 Qi bi8bideB€ich&¥ chidthex8dine
90, 91, 92 93 94 95, 96, 97, 98, 99, 100, 110, 120,

gldcdate y&0, 170, 180, 19C6 200, 210, 220, 230,
240, 25 kDa and in a particul ar enbodi ment 12 to 37

E DaGThU;ﬁosg h1ggqf>)2%r8?efrre§’ 9?? ﬁr%lg%of l%e]hé} Jﬁiﬁberﬁ&g%ta\l/egﬁt l&ge%st
ong%te)Odl <§11 wéuc ay eia Slﬁ!)é? yu&eéizbefﬁyl %é‘ acim%éfé% féQZ

d11@gt'hy lienz%]éamrzggmuggchlégde Z cilpet ethzggben%il anﬁéonium
46, 47, 48, 49, 50 |soforrrs and in a particular
chiarisiscindetit C B 16 20 8lkiyk dituntind age@nivmThisridbser ved
nol ecul ar wei ght of the nol ecul e when the N-|inked
ol i disameateatary emnmntuni eomp@chd(iPhcotppraied foedroallspecinthn? 4
kDa and in a particular enbodinent, 15 to 2 1 kDa.
(eroREpEsitRfeind Grd¥n nbgdtRd) ﬂitib@ét@nﬁtﬁrblﬁérﬂéses pr esent (P2 1)

in the GCSF of the present invention.

R i e P
750 b e i PO gk BaRe e i erpioy pnoiihama i

the. p ent invention is underesti mted when assayed
Of&%q%edfﬂmnmsnw whi ch contains a human G CSF

expressed in a non-human cell system The

pr ol Pésirpllyitemccanpdsitiop ifidtudeseie ohgr06 Sefactits wWaichpws ent

invention is distinct fromthat of a human G CSF
compatibleseth (i.6. do mardchditivate) del Juateyisire Binniohiypa Edrnpotlral ,

the proliferation ability (T32) of the G CSF of the

S&fa@ﬁﬁﬁ%el‘e@fé@ AlohPhord-fonfl, 8&ldic M%nﬂﬂb@énc%hrﬁct&%gﬁfe preferred
CSF expressed in a non-hunan cell system I n another

fof %B?Ig 10 ul:ijact%ts gﬁc { zg% By stlla%l? 91112111? Qlcbl’?ol or

erlze hyS|o

AR i Pxfcoggln AT AR e T -,
8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34,
35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47,
48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60,
61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73,
74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99,

A NN A A N A NN A NN A AN A ™~ A NN A — o~ A NN A NN P




expressed in a non-human cell system The
proliferation ability (T32) of the LIF of the present
w0 pwensicon on TF-1 cells is distinct from thatP@f/AE2006/000130
human LI F expressed in a ndghhuman cell system in
chiiarahil etnfdtic diltkyRied dul@E@hdsO 'Anaé?('a}n:pié’ f(aTS%Et%]\blgfca!#&?c LI F
er {han at of a

of the present invention Is great

AHOBRN i r [ nen- h n cell syste In .
ST Ty S ot o N Yol 2 Spitable atpfoeri
t | ates, an isolated formof protein or chinmeric

Suﬁ%ﬁ%ﬁﬁ?%“?ﬁ?#@%? inor related to the IL-6 protein
famly selected fromthe group conprising G CSF
IL-1l, IL-6 and LIF. An isolated protein or chineric

Eg%ﬁip{i&%ﬁhgfn%ﬂﬂoﬂr esent invention conprises
cological traits selected fromthe
group conprising or consisting of therapeutic
efficiency (T1l), effective therapeutic dose (TCl D50)

T ), bioavailab bet ween dosages to
su'gi et 1,1M3 rizvgesift Pl € iny to thetimvenfiombsor pti on
(T ), rate of excretion (T6), specific activity (T7),
t he Anedmpaisition| wasym4nTificiured bipting theabinposisibabhdvid 1 thFI9) ;
seruni plasma stability (TiO), serumhalf-life (T11),
sol Uhe followwih@pRicedide Stak e@ploydd:2) , | nMunoreactivity
profile (T13), immunogenicity (T14), inhibition by
neu | % ' j Lde ef f T15
r ecg%t6 {éﬂr / e?g’%ﬂﬁl%fﬁﬁ%?ﬁé“@ f %’%@)T/e%fg)(%ou?%ng) w3l placed
rec r{ligand act.ivation. (T17), .tissue or cell type
speci ‘# Iggfe%&?ap%ﬁu%%cﬁvﬁew 659’66]%4 BEng faikogi cal
menpranes or barriers (i.e. gut, lung, blood brain
War L hepuxer 3ygs stagied) Polyyinyl alagficd geniaddedulowlyy ( T19A) ,
ti ssue uptake (T20), stability to degradation (T2 1),
ot albh¢ tempetaturt ves 28isédia\80( M °C)whiktstibiind ty to proteases
(T2 ), stability to ubiquitination (T2 ), ease of

ad nMiicii% o lcOYirfuld fn anﬁﬂfégyﬁém R WS PoRViRA afcliﬁcﬁ)ms

conpatibility wth other armaceut 1 cal “exci pients or
car g (T i stence in organi smor environment
(T2 #§ﬁ§¥%%F%%F§ﬁ%%§@%brage (T29), toxicity in an

organi smor environnent and the like (T30). In

2ddr 85 GRK wap @eﬁrcet)l@ﬂ Ahale maixingan ithe replaging watst. t he
present invention may have altered biological effects
dn Bhe sodutiont wasalootedity below( B CL and theleridilAg mddetiout
being limted to human primary cells, such as

loy NPlioetiiteSati B washHhiiked F@S midtdsal 1esl the quﬁ%%tmpnd

neurons, keratinocytes, endothelial cells, en

Cel (murq e s8N Mbs £l STHTRRGHRwLSlil3a c§Rl ANRLI

cells, kidney cells, liver ce bone"ce

.| yomh node, cel s, d s,
11 il BEPEPa o B ER B b WG e SR e ur

killer cells, macrophages, granul ocytes, neutrophils,
Langerhans cells, dendritic cells, eosinophils,
basophils, mammary cells, |obule cells, prostate
cells, lung cells, oesophageal cells, pancreatic
cells, Beta cells (insulin secreting cells),
hemangi obl asts, nuscle cells, oval cells

(hepat ocytes), nesenchymal cells, brain mcrovesse
endothelial cells, astrocytes, glial cells, various
stemcells including adult and enmbryonic stemcells,
various progenitor cells; and other humani mortal,
transforned or cancer cell lines. The biol ogica
effects on the cells include effects on proliferation
(T32), differentiation (T33), apoptosis (T3 ), growh
in cell size (T3s), cytokine adhesion (T3 ), cel
adhesion (T37), cell spreading (T38), cell notility
(T39), mgration and invasion (T40), chenotaxis (T4
1), cell engulfment (T42), signal transduction (T43),
recruitnment of proteins to receptors/ligands (T4 ),

. B - Y a1 - AVZ] N A= 4 . B
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NGs: 25, 27, 29, 31, 35, 37, 39, 41, 45, 47, 49, 51,
55, 57, 59, 61, 63, 65, 67 or their conplenentary
In a pRCT/AT2008/000130

wo eooaesuender | ow stringency
enbodi nent, the present

condi ti ons.

inention is directed to an

i sol ated nucleic acid nolecule conprising a sequence
of nucl eotides encoding a protein or chineric nolecule

Tdble Ponhgbﬁ{iﬁﬂl to the IL-6 protein famly, selected
f h

rom-t
IL-11-Fc,
t her eof ,

I L-6, I|L-6-Fc, LI

group conprising G CSF, G CSFFc,

F, LIF-Fc,

26

IL-11,

or a fragnment
an am no acid sequence substantially as set

28, 30, 32,

forthinoneor

36, 38, 40, 42, 46, 48, 5Q,
66, 68 or an am no aci d se

nmore of SEQ.ID NGs:

52, 56, 58,

_ guence havi ng at
60% si mi Batchtsizet o one or rore of SEQ | D N0%5 kg6, 28,

B0 lax, 64,

| east about

C<E

related to the IL-6 protein famly,
G GSF—F¢

—="=

||-||-EP1

30, 32, 36, 38, 40, 42, 44, 48, 50, 52, 56, 58, 60,
62, 64, 6Dendi after alignment. Th anot hgp gﬁﬁgct, the
present invention provides an isol ated nuc? I'c acid
nol ecul € encodi Nng a proter m or—chimer+eotectte—+n—o6r

sel ected fromthe

r'\
oo T o

ﬂ_ugp ?‘Eé%?iﬁééﬁlﬁ«r F, LIFFc,

“odradé pameen;

mucl egti des_se

t hérvesr

ected from

(kg)
t he

49, 57, 59, 61, 63, linked

sequence of
group conJ@%@an of SEQ I D NCs:Wa&gr 29,

directly or

37, 98, 47,
/i @ one or

2894.4

nor e

nucl edtolgendetpobokes encodi

ng pémetiei n |

the art to nucl eotide sequences encodin

nker g sknown T R5225
) the const ant

substantially as set forth

( Bddohels, TN 2TBVEthEx Y1864 ON 0T aTiIPAg]

in one or

no

[a)

oyt
re of

L

&EUi T,

EQ I D

6.030

- ) 578t 13
T (O S0HSH 1% CIpp
SNT, TRA or

related to the IL- 6 prot
group &Hpeeliiod) G CSF, G
[l-1l-Fc, Il-6, IL-6-Fc, L

P V ) ;
dl&%@fﬁﬁlﬂry}h FEmnGm aﬁ?v%ﬁ s
pin famly,
Brzapiat MPESQ |
F, LIF-Fc,

1 17 Pl
o, L1 ©Of

I n anot her
an i sol ated

|
LI

protein link

Se

or

LI %Y

aspect, the

ected from
1.5

a fragment

ey conpri ses

protein in or

t he
45.225

t her Sodipmclympeiide g an am
fromthe group consisting
40, ABydiodhlobi8acid0, 62, 6
or nore protein linkers k

NNa@Hi (d0%ggtehce sel ecte

of SEQ | D NGs|

A | ippkedodhhr eclt 4 Vi
ROORY ST OREEb R

hown int

e ar

28, 30, 3

n

i
8

PN pH 7

constant {fgd, Or framewor

I mmunogl obul 1 n, substanti

K TegLpn_of—=a
al |y gﬁﬂ%ét forth™i
1i4

12
L

IIUII{J.OE Ilf?og(he

| To 3015 kg

16,

18 or

nmore of —SEQ+DB-NGs+—2—4—+6
20. The present
an j.sol

t he gt

di agnhosti c,

vy

prophyl acti c,

Q 10
v

Ty

t her apeuti c,

nutritional

i nvention further extends to uses of

?ted protein or chinmeric nolecul e thereof
By piqobpkhas e degrasiof sancaificetion il thg raneed0lé 95%,

morggnally abeyedif. 2% sad pl viissasityon3. 08t MPaa(dp) cul arl y, the

present

pr ellerdboimpysision acebrding fo M idrERtibRKAL k

a condi;ion in.an aniﬁm
(aluEfiRf) ShiTetead Ao 18dife doR@r

effecti ve anount of an |S%P%te

dry Rh SEN S L £9fm péégld&%g{lées:

S to uses O

reeni n

ext en pr

condb 5850, h 8% PSSP BAT SR g

research applications.

nutritional and/or

subj ect, said
Aftyedd0'd
pr ot

nmol ecul es,

met hod

i nvention extends to a nethod of treating or
pr8ad HiEa skt ons  of

0 ﬁ%ja%?ér% ?i?% The

In or cni

FgpodnREESHa €Y

g
whi ch may h

The pres

ntion

ave

Hienorulatien hadheaduensi foiless than

ent

1 lognOdigt 2 hours thernapulegian &adreduess tagiery Ateri7siya teechopulation
protein or chineric nolecule thereof as imunogens to
generate anti bodies for therapeutic or diagnhostic

i nvention further

contenpl ates using an isolated protein or chineric

appl i cations. The present

nmol ecul e t her eof
used in stem cel

I I T Y

T Y

in culture nmediuns for stemcells
or related therapy. The subj ect
invention also provides the use of a protein or

g, o
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(a 1,3) gal actotransferase, which generates Gal (a
1,3)-Gl (b I,4)-dcNAc oligosaccharides on

w@bkopeofrsot ei ns. However in humans, apes and O RPCTMDR@6/000130
nonkeys, the expression of 10his enzynme has becone

washzeod. | ARerE3D ddye Gheoiiofo-bf ! raYo
(Larsen et afﬁﬁ Bio} Ché%?%gg%ﬁgggggg%fgp%%gﬁ§Gﬁsgﬁp%ﬂq

THekS 1261 A SMDingCindlheinvEl oSl c&ﬂfﬂi%ﬁt tggtetg% is(l?rrg;}cles wiill ppgintain

reconbi nant” protein synthesrs, sucC

I | . . e expressing.(a 1, 3)
th%g%gég{o\(é?‘?lggépgﬁéegg& i Y%?ﬁ%}gi Heln%fiack a functional (a 2,
6) sialyltransferase epzyne for synthesis of (a 2,
6) - INHTRERIE BrpYed Uorec e SR ica ATC Gl OBressetie same or
human cells. Furthernore, the sialic acid notifs
befiershainggesispmeadtelcolasigaties by tothlbacieria ahd fumsi.pr ot ei ns
are prone to degradation by a CHO cell endogenous
si allihdagme (ESnhsrerrecdchitved By Odstiah AithB8¥thiNing bnly the polyvinyl
13(7):692-8, 1995). As a result, proteins pro uceg

alcbhenndhes ual ANralfBEBALEMA, $BHHhes 75%St €ms wi | | exhi bi t
physi ocheni cal and pharmacol ogi cal characteristics

ad - . ti i CiAt t.abilit d .
?ﬂ(r:]?toi r?a o%% %dé:%gd)}ng a%xglgl:ﬂge% gi %xttli%nbgeﬁ’tl)\zif Ipv&ﬁq ﬂgq],gjﬁde using the

| ] - ived.proteins. The recent advancenent of stem
ab%@?#dﬁgc H%F ﬁg§&§ubstantially i ncreased t he

Exgg%ﬁp ial for utilizing stemcells in applications
s transpl antation therapy, drug screening,
t oxi col ogy studies and functional genom cs. However,
stemcells are routinely maintained in culture medi um
that contains non-human proteins and are therefore not
Wateri tabl e for clinical applications due to tbgg oy ww
possibility of contam nation wi th non-human i nfectious

Polj®in§Talddhol Furt hermore, cul turing of stemcells, in
non- human derived nedia may result in the 2% Wy

o P Bl o TP (i m ot
bRl YRR et Aletilcl ne in i he mabA¥eNance:

and/or differenttiation of stemcells will aneliorate
Benzalkonpenelderids i on of xenogenei ¢ proteins andOgmsance
stemcell clinical utility. Accordingly, there is a
Adjwglat tao7.Qevith BpOHrartGIns and their receptors which
have particularly desired physiochem cal and
Wagsnar nacol ogi cal properties for use in diagmﬁgqb@%
prophyl actic, therapeutic and/or nutritional research
applications and the present invention provides
proteins belonging to the IL-6 protein famly and
related proteins for clinical, commercial and research
appl i cati ons. SUMVARYOF THE | NVENTI ON Thr oughout this
speci fication, unless the context requires otherw se,
the word "conprise”, or variations such as "conprises”
or "conprising", will be understood to inply the
inclusion of a stated el enent or integer or group of
el ements or integers but not the exclusion of any
ot her elenment or integer or group of elenents or
i ntegers. Nucl eotide and am no aci d sequences are
referred to by a sequence identifier nunmber (SEQ ID
NO ). The SEQ I D NOs: correspond nunerically to the
sequence identifiers <400>1 (SEQ ID NO 1), <400>2 (SEQ
ID NGO 2), etc. A summary of the sequence identifiers
is provided in Table 1. A sequence listing is provided
after the clainms. The present invention relates
generally to an isolated protein or chineric nolecule
thereof in or related to the IL-6 protein famly
conprising a profile of physiochem cal paraneters,
wherein the profile is indicative of, associated wth,
or forns the basis of one or nore distinctive

' T I 1 " e L Y Y " T
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ol i gosacchari des are renoved (P6) is between 15 and 24
kDa and in a particular enbodinent, 15 to 2 1 kDa.
wab@sesmie no N-|inked glycan structures preseptT/AP2008)00130
in the GCSF of the present linvention. The
I mmunoreactivity profile (T13) of the G CSF of the
present invention is distinct fromthat of a human
Ex@npsi3 expressed in a non-human cell system in
particular, the protein concentration of the G CSF of
Waiee present invention is underestinmated wheg@%%sayed
using an ELI SA kit which contains a human G wiw

Po in a non-human cell system The
Ig?%?%?%?lg%i on ability (T32) of the G CSF of 1&1é w/w

resent inventjon is distinct fromthat of a human
(lo%@ ui%ﬂ%glgé% Ryrelysis R0-AUe9P.0%) | system in
particul ar, the proliferation ability (T32) of the
Ethexylajed §1121tp £18straight cliavalootiodn i s greater thaw, hat of
a human G CSF expressed in a non-human cell systemlIn
Bengaliohiam ehtbidl ment, an IL-11 of the presenty houension
is characterized by a profile of physi ochem ¢al
Adpet p¥ro @0switIPXhOEPSHMECE! Ng an appar ent nol ecul ar
wei ght (P1) of 1 to 250, such as 1 2, 3, 4, 5, 6, 7,
Wder 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 3%8°S 1399,%34,
35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47,

48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60,
61'F‘%’ gfge 64, 65, 66, 67, 68, 69, 70, 71, 72, 73,
74,15 Mg from corpgositions seording teeBxangides B2, alb3 whk all
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99,
deerpeghto bejaffectivofor paeyentarof rfseobidlalony BowthaR acc98ne2 0

210, 220, 230, 240, 250 kDa and in a particular
metarbAQACEPES. Iafter 132, 46880 dBpe pi (P2) of IL-11 is 2 to

14 such as 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14,

with about 2 to 50, such as 2, 3, 4, 5, 6, 7, 8, 9,

10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,
Example 44, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35,

36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48,

49, 50 isoforns (P3) . The percentage by wei ght

carbohydrate (P5) of the IL-11 of the present
Wati nvention is 0 to 99% such as 0, 1, 2, 3, 4, 5, 6, 7,

¥, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 207.5%kw/w

22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34,
Polygmylalpgho7 38, 39, 40, 41, 42, 43, 44, 45, 46,g4%

48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60,
(low gaolecdlar wadght£%, hydboly$696.6%, - §8%,69, 70, 71, 72, 73,

74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
TericB1,8 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 809%

and in a particular enbodinment 0 to 40% In a f LiP Yo

Benz&MB Rt @itgan | L-6 of the present invention is
char acter%r%dee{cjzll by a profile of physiochemcal 8.0%w/w

P ters (Px) and pharnmacol ogical traits (Tx)

hen@n‘%ﬂ%@?ng an apparent nol ecul ar wei ght (P1l) ofl.0%tvo'w

EDT%%%\JkDa’ such as 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11,
25

w/w

43, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23,0.84ww
, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37,
Watesg 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49,QS52000/
51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62,763,
64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76,
77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89,
90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100 kDa and in
a particular enbodinment 15 to 3 1 kDa. The pi (P2) of
the 1L-6 of the present inventionis 2 to 12 such as
2, 3, 4, 5 6, 7, 8 9, 10, 11, 12, and in a
particul ar enbodinment 4 to 9 with about 2 to 50
i soforns, such as 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12,
13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25,



In addition, the protein or chineric nolecule of the
present invention nmay have altered biological effects

wo@roodiogfeer ent cells types (T3 1), including w PE&DADU2006/000130
being limted to human prinary cells, such as

N e A e

cells, ectodermal cells, nesodernal el|m
wipedpite an agiragte seifpcs werp {este dagpqrding g ﬁgrﬂé\g IEZS Qd) b(g
marrow cells, lynph node cells, dermal cells,
imnfddistel bist drying-(c=el)] affer B-dows; lasd afprdhdays avithdthe flloring
killer cells, macrophages, granul ocytes, neutrophils,
resu@nger hans ceIIs, dendritic cells, eosinophils,
basophils, mammary cells, lobule cells, prostate
cells, lung cells, oesophageal cells, pancreatic
ceIIs Beta ceIIs (insulin secreting ceIIs),
herangheb uol ruscte—cetHrs—oval——ceit
(hepatocy? nesenchynal cells, brain mcrovesse
endot hel | al rpl | s, astrocytles—ghH-al—eeH-s—variots
stemcells including adult [and enbryonic stem cells,
vari ous progenitor cells; and other hunani mortal,
transf ormed 0or cancer cell |lines. The Biotal&dlca
effects on the cells include effects on proliferation
(132), difjeggentiation (T33), apoptosi sToaidd), growth
in cell size (T3 ), cytokine adhesion (T3 ), cel
achheston G ceft—spreaging (138), cgliljmtility
(TSg) n1gr§%?on and i nvasijon (T40) chenot axi s (T4
ceH—enguHrert—(T42)—stgnat—transductionm (T43),
recrU|tnent of proteins to receptors/ligands (T4 ),
activation of the JAK/ STAT pat hway (T45), activation
of the Raserk pathway (T46), activation of the AKT
pat hway (T47), activatjon of the PKC thma (T4§% "
bt ComppgHiontacepiinada hRlFRP TTaIEDS odalrd i A A cifjetive
src (T50), activation of fas (T 1), actlvatlon of . TNFR
on 6623 range bf safacesinoludEkBtos Bnitation papet.iteiles PRSENAPK
(T54), activation of c-fos (Ts5), secretion (T56),
me&ﬁ@ %)[Hs@,ranﬂ RERNNAE. ITRbd Matetidls Day lfeemmlmntcmrtisbsat(ﬁﬂrk
up or down regul ation of surface markers (T59),

ex%] ]§1Q%Q]%ér%ﬁp§)§ fg%%ﬁtﬁﬁ%/ &t Sifo 8@t fuefacey. of i | es (T60),

lon o oup ratios (T 1), differential gene

ex p ssl sgﬁ e(d Eﬁq art &Jﬂ laé?_@g '&?%& eck gor}lbmﬁﬁcl)ﬂs STpHRRIMA

(T6 08¢ nd |ng to heparin

sul f at es (T66 blndlng to
alopifgly pnd avzﬁ%r.naé S ?ﬁﬂ%éé*‘fo‘ﬂttfaﬁ%} e
toextracel lular matrix (such as c dla en onectin
teactieg heraof Al togelest m¢ma& rfloageerding © 1 ?Bé product use.
scaffolds) (T70), binding to carriers (T7 1), binding
THeGmeentibactiends t Tidde the cemhbimstion soltionst of the eQyRINARAT B
with other proteins on stemcell proliferation,
ap?io%fi@tre%ﬁtvieﬂﬁs,i A1 faad/ form &l ém tenembingtih3yittaocwithe:t solvents.
i ke. These are summarized in Table 3. The present
i nvention further provides a chimeric nolecul e
conprising an isolated protein or a fragnent thereof,
such as an extra-cellular domain of a nmenbrane bound
protein, linked to the constant (Fc) or franmework
regi on of a human i munogl obulin via one or nore
protein linker. Such a chimeric nolecule is also
referred to herein as protein-Fc. Exanples of such
protein-Fc contenpl ated by the present invention
include GCSF-Fc, ILII- Fc, IL-6-Fc and LIF-Fc. Such
protein-Fc has a profile of neasurabl e physi ochem ca
paraneters indicative of or associated with one or
nore distinctive pharnmacol ogical traits of the
i sol ated protein-Fc. O her chineric nolecul es
contenpl ated by the present invention include the
proteln or proteln Fc or a fragnent thereof Ilnked to

o N1 1 R 1 o, T Y
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6 protein famly, selected fromthe group conprising
G CSF, GCSF-Fc, IL-II, IL-Il-Fc,1L-6, IL-6-Fc, LIF,
waQ bdeMgl61Dr a fragnent thereof, conprising an BEI/ATG2006/000130
aci d sequence selected fromdthe group consisting of
SEQ I D NGs: 28, 30, 38, 40, 48, 50, 58, 60, 62, 64
linked directly or via one or nore protein |inkers

LRGN TR MR TERE ARe ASRR RS os se

forth in one or nore of SEQ ID NGs:2, 4, 6, 8, 10, 12,
1. 14, Ausethod effecting formideast e wepl forprevientiemofmicrehial colony

extends to U £ L.SQl | el chi [
b BBt et R E N Ele SRR P A RE RSBl waR TS bF
sulee@gily 8rysfleformed frdgnosdmsositiphapmpriairigi apolyvinyl alcohol and
therapeutic, nutritional and/or research applications.
aqwﬁﬁﬁmﬁhWPﬁ@Gﬂ%ﬁPW?P@ﬁ@-present i nvention extends to a
nmet hod of treating or preventing a condition or
aneliorating the synptons of a condition in an ani nmal
2. subjsembthod atebrding hw claimo dpwhesdim thealtlni isifeineadi angpnt ipagmiate
ni mal subj ect an effective anmount of an isol ated
SUR#St ei n or chineric nolecule thereof. In addition, the
present invention extends to uses of a protein or
chinmeric nol ecule thereof for screening snal

3. mol dcumkthod aptrirding hmglaiva or glaim 2 veheyeip theifi by isdermed in situ by

ro lactic,..therapeutic. nutrition I
cofirgip st Sven BRGSO borhby iR o B fn HIESRA LS
quitefifafRhbARim/edriigbuad ahé tHeatoatking of Allowing itad e C

nol ecul e thereof as inmunogens to generate anti bodies
subsgantieHE ABpeut i ¢ or di agnostic applications. The
present invention further contenplates using an
i solated protein or chinmeric nolecule thereof in
4. cul tunmethoddiceordingdeo asy em afithé prensdiog clainst wherewml the film is

" related therapy.. The sybject invention als ravi des
ooty e [OEPSEHIB FRIPTOOEA CHIRHEFIED ARG At I St ks
the manufacture of a fornulation for diagnostic,
prophyl actic, therapeutic, nutritional and/or research
5. applA sethodrescoriing te ahy eut of the preceding alagns whergindbe pelyvinyl
h n derived.proteip or, chi i c.npl ecul e thereof for
al‘iﬁ’g‘g?ahﬁ ajxyg{ch%glfaag% Pﬂgl‘g?tﬁr {?‘ﬁnngﬁ nil(ﬂ%u/‘% oassay and kits
t hereof. The subject invention also extends to a

met hod for determ ning the |evel of human .
6. cel 1A Bxefiodaseerdmgiannpeer ef the precedipg elasps wherein the

T T

cotripesicibhon rel ates to a pol yner conposition which is
bi ostatic or biocidal, and to a nethod for treating a
surface to prevent mcrobial colony growth thereupon.
The AN TAE i h ¢, thee
g A SR At B o rgﬁf‘%?%%?gﬁ‘}t*%}l%ﬁa%&?‘évﬁl e g
qupternapy amBAGKEROUNDOWEH 1T HEalk)VEEZalRhinm catipand si on
of i he prior art throughout the specification should in
no way be considered as an adm ssion that such prior
8.art A snefhdidckoldRNg a8y oh®bMhe PRdckdiaf chanEWheganeal
know edge in the field. It is well known that i
quiatefreey pOMOREym sempeundsisen nedkofl dimetbildbgpeylggpmenjum halide.
anot her by direct contact, by inhalation of air borne
infectious particles, or by contact with infectious
9.f | ui Asnethddf RGbidAE toSnRbie oL HEPBSTEYing cimmswherih the polyvinyl
indirectly for exanple by contact with a surface that
alepde! forms picopwieiuith Heapatmany cEBPRWdt with an i nfect ed
person, or with infected airborne particles, or
fluids. For exanple hospital taps are a notorious for
their potential to transmt infection and this has
been to sonme extent alleviated by the use of el bow
| ever taps. But inside hospitals mcrobial agents such
as bacteria, spores, viruses and fungi can also be

o, L T - . r
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formul ati on wi sdom teaches that a conbination of a

surfactant with a quaternary amoni um conpound woul d
walemwevsmwat e t he quat ernary conpound and/ or dr yPCDAH2006/000130

sticky surface which attrad#s dust and ot her

pr ot ei naceous residues which have a tendency to

deacti vate quaternary ammoni um bi oci des. The present
10. nv e tnostsodhaeerdiigstoameg oael of thetpracedingplams whefein thed

bet ween t he pol yyi nyl Icohol and t he, quat ernpary

CORRASH EioRduThe: cbelfdes dpr ttrle,twghlrlhd?qéiéwbwgsféw&%thsnuatemary
cdfoupdci ous level s of quaternary conpatible

surfactants. Evidence for conplex formation resides in

a significant shift in the infra red spectruniof a the

1 AR ord o sl Rparrin R S BRtabl b G B L

Sﬁﬁgwbg@nhmgmgative of very S|gn|f|cant Ievels of
hydrogen bondi ng. I n preferred enbodi ments the

conmbi nation is prepared as an aqueous sol ution which

évjvi r : leﬁ cpnqposrlﬁpv cglvcse Lo :lr%]ﬁt a nvg%ﬁ:)r g%gﬁlﬁtgodlo% S crosnnzﬁ colony
grovishn gurf&é%}émpﬁsmg iam@y Bgsubﬁﬁaﬁttﬂly drpiiihlnifafrﬁecsﬂélﬁlaﬁ e

and drying or allow ng Conposi tigns accordi ng
COélaﬂoiSit@niCﬁv@mmgm C%iyleis éowﬂrbetrvqeﬁta@dwmaé ajcgholapdiin| e

‘ﬂ% n%&g g gihdrandl es, toilet seats, tel ephone
an ts, air con Itioning ducts, bench tops, or the

like. The term " ponvrnyI al cohol " as herein used

ncl udes al.|. resi n t hydr ol ysi s
13 g b P RPRSIPR OG5 oI MaLH SPPrF e Sewsggpe which
mﬁﬁhﬁ%hﬁ%hmﬁﬂﬁéaﬁﬁcnﬂﬁy%dﬁﬁ%ﬁﬁdt'eS of the resins vary

according to the degree of polynerization of the
parent ponV|nyI ester and the extent of the

r Si S i ti,on the
1 BieteosSSRAtERLORE FFREATRbI 13 PrbRBEREL Sl
alédHol B Hneavefagp deyiet BY hydbleis off greater Benrosphelsept ed by
-CH 2CHOH (CH2CHOH) 1n - where "1+m' is the degree of
pol ynmeri zation. On parti al hydrolysis proportiona
nDu t [ d

5a 9‘ ﬁ@osﬁﬁi agy&h ng_%e 0 ?ijstei ?ZO gm}%ﬁﬁlﬁs uch
qtmmem&yangmcnmm cempbmaismin;&ﬁseafrpmro:ﬁmcaw wgwtdfehe dried film
acetate content. Thus in polyvinyl alcohol of 70%
COIOSUIOB content, 30% of the acetate groups of the
original polyvinyl acetate were hydrol ysed to hydroxyl
groups, and 70% renmain as acetate groups. This may be
16.ef eAicenilst;tias aqoding tst atyene o claims 62 taakS whaein the quaternary
al cohol aades bove 90@6a| ohol (less than
oL conpa i S g RARAAIPHNE sREPO B s t o be:onl y
readily soluble in hot water (above 900C) although

this also varies tg an extent with deggee of

17po| yfrepipasition aoueeding fnanysaied clams b koHowhergin the guaternary

. . Of
e iR 5e &gl A SLRRE BrnnddBRE Rt
Pol yvi nyl al cohols may al so be made by hydrolysing

olyyinyl esters other than acetates, and the sane
% nécam@gﬂg% ngor%llg A ng o RAma 2 hbl WG BF e

CHRAFTRIRES A I8 AP S

armpajugeuissplutmhookolulsi@vi ng an aver age degree of
hydrol ysis of greater than 96 nole % hydrol ysis, since
such conpositions are nore resistant to renoval froma
surface to which they are applied by cold or warm
water and are less likely to be renoved froma treated
surface onto the skin by human contact. Quaternary
Ammoni um conpounds for use in the invention The
i nvention has been exenplified by reference to n-al kyl
di met hyl benzyl ammoni um chl oride (al so known as
benzalkoniunichloride) as the highly preferred

. . N B 1
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Exanpl e 2 Water 95.6.0% w w Pol yvi nyl al cohol 1.2% w w
(1 ow nol ecul ar wei ght; % hydrol ysis 96.5% - 99. 0%

wkdvonyloat ed Cl2 to Cl8 straight chain al cohol POT/2%2086/00130

Benzal koni um chl oride 3. 0%l w Adjust pHto 7.0 with
Na .. 0 . Ik 0,
T o A R b R
is dngahimlig, sakori6 obamph@&i Oy faBtahioxyl at ed Cl2 to C18
strai ght chain al cohol 0.2% w w Benzal koni um chl ori de
1.2% wW w Adjust pHto 7.0 with NaOH or HO Water S
20L00% Eblln{i@siﬁ@rgﬁ:cf)f 00 @aL bf ABRNPLLON 1D Wikkréifl the surfactant
Exanples 1, 2, and were all deened to be effective
cofnprisgr 2Uéhtd OhS gfaightchaibiakdoheldrmtlyoxytatas dlcabol
accordance wi th nethod ACAC 955.17 after 1, 7, and 30
days. Exanple 4 Water 77.5% w/ w Pol yvi nyl al cohol 8.0
2190V VA Gl ety dab et sl 2BERH desSiydd witly fof&e@® tb Hny oBOo e
TericBL8 1.0% w w Benzal koni um chl ori de 8. 0% w w
exppplesxy et hanol 1.0% w w EDTA 4 Na 0.5%W w Water QS
10098i ostatic properties of a dry filmnmade froma
conposition according to exanple 4 w ped onto an
22. nanArmhepositivh aalsstantinBy heldreinl desaribed iwith referdSe b BRAIGER of
-01 inmedi ately after drying (t=0); after 7 days; and
the exagpley days with the following results: Conpositions
according to the invention nay be coated on and are
effective on a wi de range of surfaces including
without limtation paper, textiles, plastics, netals,
gl ass, and ceram es. These materials nay be coated
onto articles, (for exanple paper cups or food
contai ners, or onto other surfaces. Those skilled in
the art will be able to select conbinations of
pol yvi nyl al cohol s and quat ernary amoni um conpounds
for use in the invention based on the teaching hereof
and to select appropriate ratios according to intended
end product use. The invention extends to include the
conbi nation, solutions of the conbination in
appropriate solvents, and filnms formed fromthe
conbi nation with or w thout solvents. THE CLAI M5
DEFI NI NG THE | NVENTI ON ARE AS FOLLOWS: 1. A net hod
effective for at |east a week for prevention of
m crobi al colony growh on a surface conprising the
step of covering the surface with a dry or
substantially dry filmfornmed froma conposition
conprising a polyvinyl alcohol and a quaternary
ammoni um conpound. 2. A method according to claim1
wherein the filmis formed on an inani mate surface. 3.
A nmet hod according to claiml or claim2 wherein the
filmis fornmed in situ by coating the surface with a
sol ution or erul sion conprising a polyvinyl alcoho
and a quat ernary anmoni um conpound and then causi ng or
allowwng it to dry or substantially dry. 4. A nethod
according to any one of the preceding clains wherein
the filmis effective for prevention of mcrobia
colony growth thereon for at |east four weeks. 5. A
met hod according to any one of the preceding clains
wherei n the pol yvinyl al cohol has a hydrol ysis range
of greater than 96 nole % 6. A nethod according to any
one of the preceding clains wherein the quaternary
amoni um conpound conprises fromO0.5% 0 75% w w of the
dried filmconposition 7. A nethod according to any
one of the preceding clains wherein the quaternary
amoni um conmpound i s an al kyl benzal koni um conpound 8.
A met hod according to any one of the preceding clains
wherei n the quaternary amoni um conpound i s an n-al kyl
di met hyl benzyl amoni um halide. 9. A nethod according
to any one of the preceding clains wherein the
pol yvi nyl al cohol forns a conplex with the quaternary
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