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METHODS FOR RECOVBI NANT MANUFACTURI NG OF ANTI - RSV
ANTI BODI ES FI ELD OF THE | NVENTI ON The present

WO popefo188eh rel ates to the manufacture of reconPCTHEP2007/007017
anti-RSV antibodi es, using production systems which

are in in

BACK A@E@M ﬁ% gkﬁ‘? SQNAROL

anti bodi es may b ant | body

encodi ng nucl eic acids fromdonors with an i mune
Iﬁﬁéﬂﬂﬂbéglﬂﬁéihst the desired target, followed by

scr n| n%g r ant.i bodi es which specificall (gl nd t

dosi PEarseht b ERHAR FFA1ES ¢b G mireuRREF BEBY Gind arore paricularly, to a

d)ﬁ@s t lian

pngeiggérﬁefgtgﬁggglﬁno oéy&? mﬁ rbt())ggl%@ & sgﬁégf_?s pecific

integration of one anti body expression plasmd into

enomc S|te of each cell as described in WO
A OFhH] this type of poI ycI onal

Zgéﬁ%s?dﬁiégfs Bt %m&%@é%ﬂéag%é%w BReACH 831 Qop actuatoris a
piséod, @ﬂm@hr}ﬁﬁlun?@f BE knpistoaninbbedih ﬁgédlﬁﬁicatmg manner. The plunger

ort hopoxvirus (WO 2007/ 065433). The use of
cansthe {ﬁe‘lﬁ ¢Qrmemi¢detg samiegnannss of work pme@elolthqmmnkamo@hsystem

cel |, cont ai ns e, sin and
o p B G o B, A il ricr Ve 2, BOs JaEedothr ggtuators are
empRly3H | t¥&hXintith faoécfﬁstaﬂtJWY)nq:f d Wrork NWEST! @leT@aﬁl become difficult
présent invention provides alternative nethods for
whpn dihku tarco appliedby tor cml the warkgribéenizntot pohstehonbinder variable forces,

RSV anti bodi e \I\QI ch nethods are i ndependent of
theiehual EDe forid IDRSERIEsR PeSh APt E‘P%P%nspr ovi de
i nc
o AR BB i bR REBL OB i ouaor.
pnanﬁathx)mtuatbr provildist prosumaticpressaroto bx&y sids df&iyplhﬁger The pressure
iigher than paossible with site-specific integration.
prowr»fge dagasy b swpRifed: fehthat ket Plppgasrither remalngsiac Hxed position or is
r n
mo@gﬂ gg@l &ri]{yil%g &E‘éo%%lnl STBQ ?’e@gr abﬁa{fﬁ\ %%t{vi\gty %ﬂﬁ?gé({]go maintain a
desihfed%io@hidﬁ fsraaswheh eie $rogba the ht®attrtdhafess, lﬂ%jpneumatlc pressure
characteristics. The individual cell clones which each
supplied Gie sheagcthat@r wmust alsorahange irperdeh o p@mt@lmﬁh@ldemred posmon For

ant,i nti bo e,then mxed in order to ene
exdiiffe; T tbe AR el e R Reenths. fis ey R BreRife must also
mc%a@é’UCSirﬁﬂ‘ar‘P}" 7 BRl Yelcenaiplrat o BRY a@ﬁia'tcﬁo%ereﬂégsathé bneumatic
first aspect the invention relates to a pol ycl onal
presseirb nhishelsoalepreasé.ng 2 to n subpopul ations of cells
essj.ng e dis anti bod

each su opul ati on ex
rrenéepr g%épr%ep B o BAT LSS URTRED & qiuetheiduey: pressure in
(o] t
reshBierR) FRafiRRDH Md ot ARl B9 NERACAS, DIORR L*ﬁ%‘%lﬁ@ employed
incetpabtys iposknaiged shiftovdlhe (xyleﬁmnEIprkI\AWael mnd ﬂnavmg the shift valve

di stinct nmenbers of said reconbi nant poly
coxampmqamwasmil&smh thesaqtaatord The shift M@lvsrra%es with the actuator

o253 s 188l PRLHEOSY o 5450 SREP RO R, roves a e

detdithiagd dibtaped," thegsMaNvalRe Teltee cpeherdi Blosdsh€o iale@ntth® hneumatic
also relates to nethods for manufacturing reconbi nant

prepsmrg'en dhelactuatar- tRSVICEaS, bdﬁweasg,nplr renaig eauistapt nbhesprgblem with

clonal I coverin olyc
incBihob G A shifvens S TpATA R BAGHEY pBE rGraPRl gpypsg sectional
are§ RE @it 4d | fYo D UARN tidtbfRQdbRlY kedWaltRé ;fdsﬂfﬁn@e‘adﬁeﬂy and “closed.”
donors that have been exposéd to RSV infection and
have rai sed an i nmmune responsF agai nst RSV. Therefore
pol ycl onal anti bodi es conpristng different antibodies
fromTable 3 reflect the human pol ycl onal i mmune
response to RSV. The present invention allows for the
commer ci al production of a reconbi nant polyclona
anti- RSV antlbody |n one contalner e.g. for use in
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nodi fication. Proteins can exi st as nononmers or

mul timers, conprising two ornore assenbl ed pol ypepti de
W@ b@osss43 ragnent s of proteins, polypeptides, PCT/EP2007/007017

ol i gopepti des, or peptides. The terns "a distinct

r | .man lLycl onal antibody' denotes .
THERISE! 18 oS ReRTONAT %n BE MGt TEh afsnBEst mPb R Hosen too big,
be€udP higuidkdredttidre b8 Bhork RirbREMW ol @64¢ RSoniRQr (?scflﬁﬁﬁ) s. However

anti body nol ecule i s honol ogous to the other no ecul s ’

a gick meactionpowetis gppichlly desied.c hlteagfose, the @pssymactional area of the
tretches of variable pol ypeptjide sequence, which i
valve mpst Eﬁ&’@i?&“@?iagé‘b“%ﬁ%li&?‘e?éﬁ%*@@??? praliationte dBgcguse of this
t - i 1 VI . .
coBBUERESINRARGD (et DAL INhIRID 380 4 ppoogns e nge
poitiont Taisais beoaperthesamt assyuniofal is profidedireledsed reghriiRss of how

either as a collection of nolecules (antibodies or
closertherrsipasornasitp dts dspiredspesiomrol ecul e (the a n ti body

nol I ogl l. i lecule).. An antibod

ol dhefeBoits, AR P nBRY i T R pfivipEoh Bng o) agtoator valve
whiqlegdequgteBNtnatR fing tl@kﬁmﬁ@ﬂimm 8hhn hétBtorAhH @8R adfust IR position of the

anti geni c epitope), ich in turn may lead to
actugi@uct i on of i mmunol ogi cal effector nmechani sms. An

i ndi vi dual anti body nol ecule is usually regarded as

nonospeci fic, and a conposition of antibody nol ecul es
SUNMMARY ORITHRMIRVENTEN consisting of identical

antibody nolecules) or polyclonal (i.e., consisting of

di f Aerproporuonab cabyuatot evall @ sadaptsst ifog podition heosteste and  position

different epjtopes an the sa a n tigen or even on )
adigpERanh i Progidedeacearding to g8 FEybodeRent %ﬁ%@ﬂ@&eﬂtm etli¢ groportional

' -rJct u h [t .t '

acte Sy N ila”a LBk BBUGRE MRng ot Tecdl Ko, ghambers.  The
propaitioral astuatdrodylveals cothpisdiay &alveeslidere whesdialthe valve slider is

basic structure of two identical I[ight chains and two )
moyallgtwighip the xelyedioasing. Qe PHBWIe 8TQQVEs ares Errgevia the proportional

I RY ' I | i ) er nt. i hody..o
actilpt B Euct e, B BEMHAC ot P pmiDEal L RARA AL Higihlhe at leas
twe BhdfBbérs odnBe ¥hv@! Kousligl NOAd or inkre HoRés arRSfoyvdkd iR$he proportional
bi ndi ng fragnents of anti bodi es, such as Fab, Fv

actpatagvelves dhesuryvorf marg heses pnewmatigally eemmunidapewith the one or

R r A D Y s R TG dE seBF BLALCLing provides o
pnERIRRSIAVOictRIn. di fferent antibody nol ecul es which is

capabl e of binding to or reacting wth severa
di f Aemethiodsfpe dominganpropertianall atmatur naines isgprov fiedsaoerding to an
r.on different antigens. ually, the variability o .
emBodiGieptios thF TRV LS ARG OMRSSER PFoxdpR valenRousing and
I i r geld e [ . :

serffnfg HE AR [RRbEE B8 AR (horaRTc: Whfle 3 RILARY of scaling
membleysc | Ghal methodafurthes ecobprised positionthgt @ vdéscslide within the valve

di fferences between the indiyvidual antibody nol ecul es i
hoyséng. ¢ he methed fethercompsises Aprming qInGry, marggboredn ithe proportional
actﬁeﬂgr VER%. Ofl“gg x?ﬁé%ll{oﬁsfughe?Q&)hg)gg'{eﬁgoﬁﬁﬁ%:bgé 9 hik g{ooves in the

nore ‘anti bo ypes suc N 1Sotypes
prop8ffional @6Ratdrokadve.! A&, oned bt mdrgAZooVv&Mothifdni@iél wieEthe one or
or the murine isotypes 1gd, |1g&a, 1g&b, 1g&, and
morgyorey Aed wathnthe jatrtaasioigy mbers.conmonly is used as a

col lecti.ve, desi gnation of the m.xture of ant.ibodies . .

£ outta el 65 rERIAURE ebenfc F 4P &b rpguRBbE RS is provided
accBf@hgndt & @niBodie® 6f tBOGARGMHORS T8k Meholdr 85MBEH&" coupling an

sources. The term "i mmunogl obul i n nol ecul " denotes an

i ndi vi dual antibody nolecule,,e.qg., as being a part of

I mmunogl obulin, or part of any polyclonal or

nmonocl onal anti body conposition. The term"a library of

variant nucleic acid nolecules" is used to describe

the collection of nucleic acid nol ecul es, which

col l ectively encode a "reconbi nant pol ycl ona

e~y a2 " . A e - Y '




10

15

20

25

30

The termis also neant to cover other functional
equi val ent nethods for introducing foreign DNA into a
w@eib/o1ssexh as e.g., transformation, infecti onPCI/EP2007/007017
transduction or fusion of a donor cell and an acceptor
ta T, S L QN L esclibe . a
el TR BAERGRLE Siberkh KT FRRSRSY ROR clement and the
pnelaatie hetuatet peovitied a secvdldefotdecon el cdéherm dSpieRite Bhd first force. The
t hat have not acquired that characteristic. Such
meghed Aathari eamprsesapropiding $i propagionad agtuagarovalxec Bhemproportional
or, production of .an essent.d al nutrient, enzyne, or
aciigioR B PRI tHECTBBTLA fd? i Fembiic Phewalic gtuator. The
propyitiial IRARKter vALL EMRReIPNE oraGre FRINES, @ﬁféec':'rossr Sectional area
used to describe a gene encoding a sel ectabl e narker
opérefa.air Boges deteoniredrbiyngchangsiis tienist &gaé asting onthe element.
cytotoxic drug such as certain antibiotics, a gene
capabl e of producing an essential nutrient which can
AS¥EEpp! eted fromthe growth nedium a gene encoding an
enzy B producing anal yzable netabolites or a gene
encodlidi@g aspeet wfethepappRhtus\Mihe Vafver heusiip! €rigfisddeat least three
sorted by FACS) which is co-introduced into the cells
chargberSher with the gene(s) coding for the anti-RSV

S0 PSRN Rpst 1 e PRRRLTR BB o BT ety of

sedlingaémbéed W th an expression vector conprising the
codi ng sequence of the protein. As used herein, the
t er b 'yepencethen aspienk ofl the epparstus,oatalesstgrmenof be olgambers is charged
Jinked to another seg ment when placed into a

wi QREGHHIE REF Eonship with the other segnment. For

exa , adohife [ :
1 ey S BRe TADe spaARLs, AE ARG HEHRARA is exhausted
outsrdesdfehle peopartieed actuatoatvapar ti ci pates in the transfer
of the pol ¥pepti de to the endoplasm c reticulum Al so,
a pirb}f?ﬁaé’ro Rt asperd od dhe prpasafus.ahiigst end od ghe walye shderig coupled to
uence if it stinmulates the transcription of the
sequence. The term "pronoter" refers to a regi on of
DNAIn petodnogieeri a3pbétnsti the al EﬁaRlH,Aa PRYSE bAHER: V4lve holsiagds coupled
transcription. The term "head-to-head pronoters”
to3bds€rs to a pronoter pair being placed in close

proxi m.,t t t ription.of two ne fra nts.
o BTl BPhsr PR SBRBHE P B PR s AR Bt resec
to theRaR&Housfi@gad pronmoter can al so be constructed with a
stuffer conposed of irrelevant nucleic acids between
t heln yet gnothastaspect cbitbe apparatvisf the dneagmmote groovesspimprise a non-
ain nore tﬂgn 500 nucl eotides. An "antibiotic

cont
un‘?‘é‘??%’ioﬁﬁé%‘:t‘é’é‘ﬁ T®?s a gene encoding a protein that can
ove Ll Qi t 0 ' f :
ant b oy (UL B! A fie pebiug e 86E g WRbrrooyes comprise 2
substamtinHy edifprmicréssrsattiaral afeacel | s in t he presence of
the antibiotic. The term"interpal ribosone entry ,
si t B ygranother asperd O thereRpagatus.the POF &7 MGTE Gretesiarg frmed in the
valtv{e‘?li rmal 5 cap-structure on an mMRNA. Both
structures can be recogni zed by a ribosone to initiate
scaliniyeg ahothefaspedt eothenapparatas,t that ené loanabad igbsbveBYcomprise a
usi ng one pronoter sequence and two initiating AUG s,
plugality o§boegsd a second pol ypepti de sequence can be

traps| ated . froma._sifgl . us,. to_enabl .

co BT et AFhfr Doty EpPERs, MtHs o B By gp e formed in a
leaSt&eITGRe EhgibasSi ngl e bi-cistronic nRNA, the first

and second pol ynucl eoti de sequence can be t ran

scriptionally fused via a Iinger sequence including an

| RES sequence that enables translation of the

pol ynucl eoti de sequence downstream of the | RES

sequence. In this case, a transcribed bi-cistronic RNA

nol ecule will be translated fromboth the capped 5

end and fromthe internal |RES sequence of the

e - K IA .y M T
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exanple by antibiotic selection. Cells which can
constitute such a manufacturing cell line can be for

wemeplss4bacteria, fungi, eukaryotic cells, suRGI/EB2007/007017
yeast, insect cells or mammalian cells, especially

cal 1 40, SRR, &BRc B st AL dnf*var sTGet FpreP comprises o

pll¥ay of3eAlhg nﬂéjh{-ﬁessTS and i mortal i zed hurran cel ls,
such as HeLa cells, HEK 293 cells, or PER C6. The term

"bi &8'yet anaeerdspectadiibe eppan&tus,rﬂaﬁ onenomate IgroQves COMPIiSes a Cross

seiBALRIeR (o7 SRty BN sERsh SPetrl GEiAFaFsEr ith increasing
dlgtéd&@,fr&ﬁ ﬂg%lyé:&ol%}e psLein alters over tinme due to

random genetic nutations, differences in proliferation
Ki nét iyesatetheveaspetnof theCh;qiarat&é Ithe ntHxif@ieBRBS sedtional area of the
expression | evels between different expression
ong G JRPLGCErogue Endleleastons Hrge ap aneress sectiomal aresnphithe one or more
bofeff'c' ency of DNA.The term"RFLP" refers to
Pestriction fragnment | ength pol ynorphi snf, a nethod
whelglyt dlthed &petosy tHeedppasdths the ﬂfaxﬁ‘ﬂﬂﬁhﬁbfbs@%b&mnal area of the
nol ecul e fragnents is analyzed after cleavage with
ong eEMOre giasives mzs,m@br tharethe erons' SBCtlQmaRareaeiféhs one oangre bores.
unt ans| at f@-l I\IAB he term "condi ti 9
avo fap/ﬁfgargq %r EE‘i P ?RP‘?&’?E itBf ONF & dpare; orgs are formed in the
valveadngéecti on process which does not include any of the
possi bl e ways to obtain site specific integration.
Si t én ypleandther aspeetgofithiecappacsatus.the obe cmahomrevieates arenforaned in the
i nation of a reconbi nase and a recognition site
ValF’S OP#B&r econbi nase in a chronmobsone of the host cell.
Theyk Yo \%
nuc oot O EpERorahe Appitafl e bpdrtionBl &ifuplr alve is coupled

to aihelemean ke elShiens pealsd coupled Roapadtaatotan al so be
ach| eved - albeit at _a | ower efficiency - using
n# Bgforothaaspestpftthe ﬁppam%iSdth@gnrgp@@m@ale@tﬂat@r valve is coupled

to fh@te?etqltl&{t'ug vaiebﬁp%}{s?{}ﬂr esult in integration at random

Ions e genonme of the host cell, if

| nt Byt haotheeckpes of &wﬁﬂhratﬁbetﬂee?mpomfﬁcmator valve has a
i nt egratl on" refers to integration of an expression

strokgcwbichiin diffarort fgemansirake of thoaetuater.|  at p03| tions

t ha ndom The ctionar ni.n mis

t hatn SRE ABOEFE TondHl of: i nELH s AT PeBip Mo RS valve has a
strél@&SWhicRhas aaﬁff@fénﬁairseudﬁhﬁ@mtar #F5KeSFithe gctasﬂolrs al |

integration sites do not represent absolutely equal

chaht gst ahothet egpet i afihthes apmarstupathesppotthenal actuator valve has a
0 ar e, rone to in tion events than
str QS Pieh SRS RGNy e Sarne o e Ok PR DG SUEREr bosi o
vecpPbnd QspecPBE the Heffiod %@Q{é‘ﬁdcpﬂn‘gig:rn%&n 1s%| hparatmg the valve

integrate at positions that are ran

homxngmtcmfat laagshtﬂee:hanﬂaegfmmgm phirhléty. ofEbelmeg ﬁrembers
"random jntegration” in the context of the prese

i nvEhanather aspees afdhemeshad, dhrimgthod furthaseemprisss couplmg the valve
sluférr%&déjﬁgs where nothing is done to guide the

expressron construct to a predeterm ned position. The

absenger soth@adspeétooDhiedethbe, tenhethdd RurthecE@hpiiSesicoupling the

predeterm ned position suffices to ensure "random
ValNﬁh@gﬁ‘lég Matira basger eby i ntegration si te(s) will vary

2;2@1} y$trﬂn8 Oegfagé%{:t Q:iltt@f( n;{ﬁ% qgg gﬁ at | %stta%rfg V}lﬁl respect to

theWabFeSthsid! €. The tern1"stab|y integrated" refers to
integrati on of an expression vector into the genone of
a host cell, wherein the integration remains stable
over at l|least 20, nore preferably 30, nore preferably
40, nore preferably 50, such as 75, for exanple 100
generations or mor e. Abbreviations: "CW" = (human)
Cytonegal o Virus. "AdM.P' = Adenovirus Mjor Late
Pronot er . SV40 poly A = Slnlan V'rus 40 poly A S|gnm

r—t
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SVAOEP=SV40 early pronoter Neo=the neo resistance gene
SV40 pol yA=SV40 pol yadenyl ati on regi on AMP=b-1| act amase
wW@eme/oeseddi ng anpicillin resistance Figure 3.PEDEPTABH7017
under reducing (lanes 2-5) and non-reducing conditions

(la - risfied 03 _.antibodi es .818-4 :

(1 g 3eb andthen dho@ (ohE meftER the e, 0P RGEE B5HES e, orned in the
vah©edlidéy,, and 824-18 (lanes 5 and 11). 1 - 8 ny

purified protein was agpl ied onto the gel. The

suf i wet apother agpect pf the gpetiedothe enel buinzore Haveeare formed in the

xpressing the anti bodi es. DETAI LED DESCRI PTI ON OF THE

Vaﬁ'ﬁ@?@ﬂﬁlpé\l The reconbi nant pol ycl onal anti-RSV anti body

ot et PR ASREL Y RAE RRRlod, THE MR Bl inprises forming the
one e m1winé proTly e hhyink @redn-amfornREdsasddtiondyarepuch

anti bodi es i ncl ude conpl ete anti bodi Fab fragments,

Fv {1 ygharetier amect phihe metads th H(%lgjdxfumheigqmrsses |forming the

' [ N P t ted that the present
onfoPiek: Bitcles npbink 2 BPERIPL Y St PloshaferRingl ffing
andl@&@ﬂ&ﬁdth_@ﬁaﬁfecf € e nfeativid, the hiddieod fertiR@! JophSiRk forming the
anti - RSV anti bodi es. One of the major advantages of

on¢ pemesn grogyesiil thg vabtehdulesf the present invention is
th | { nb ti,t ' { i {. .
KRN, b T R —

onélof RBrdERISRE PR VlveErRbliskf). ent s thereof. Further, the
reconbi nant pol ycl onal anti-RSV anti body conposition

canlibgepamatheraspecoot theemetduel ohe atlzod furthler comprises forming the
reparati on without having to separate the individual
On*;:@h%@r%g@&p@% % apf%@ﬂ&ym%wbi nant pol ycl onal
ant s B3V, i i PHACESS I .
gle Cr?rgdei%érﬁéek%éctdb‘f {Ha9mt %9, HRCSRSor Hdfe g?&lvée Ccﬁ%ﬁ)g}se a shape

as I'n genera can produce poly

suchnthiat R&Vcrush iseotdynali drba deireaseddivith dhiedeasiegldistance from the one or
principle wthout an upper limt. The host cell line

moye Bereps preferably a manmalian cell |ine conprising

tho VA e r_Qi r i t ej

o BEXEYSRLY ok R PORTAETRERHY PRI LA o teast one of
thenit @daRfhréethaintieds Yvith HPSP&ateiey piess¥SO, YB2/0), N H

3T3, and imortalized human cells, such as HelLa cells,

HEKIR 9 anmither, aspectpefithegnethod, theangthed durthemprewidesrat least one of

thet FsCtorfe SIS S CREuRERIPEL & elT i e has
beem %g%ngﬁﬁeﬁua%?e&"@ GRd ISetR6® WedBtopors&thl fRtuator valve further

reconbi nant nanutfacture of anti bodi es and because the
corbpAskesa alee bawsibg wiserdin the valviei hoasingris voupled hethe element.

nmet abol i ¢ sel ecti on rker, DHFR, whj ch additi onall )
o1 et S0t AP ol DE Ot Be S BOS deg s oS dbasing  lever
j ﬁﬁ? : L £ [ j and
Sysgﬁ%lct: %é} ? Ils%f)ﬁgls({%ggéntb%gﬁ géﬁtv{g tlanmcereéggfggﬁ%he over al |
yi elrlyetTdmotisaraspécarsfthe @hdthdd, ke ipsoporiienal &twdbievalet lcomprises a
l i neﬁpr oviding cell clones having uniformgrowth rates
R

strekeciffremd thanahsirekeef the glesaesiton evel s for different

ant{ - RSV, ' Les - -1 .

mut 08 sk o BEREobE BrborlONL AR yglvg comprises a
stréke vitla i ffehe direé&ic thafl aseiaRabr aie ¢lemest. f or t he

practice of this invention. These cells are well known

i n Impetaanotherdaspiedtedt thevaiethad) ¢he methask furtiies compsises Herming the
Arer i Type. Cul ture,.Col lection, (AT, C C
ondFoR0r4 FrootRin § ke Sugd (3¢ pford S artufick vahves

Col unbi a University, New York (CHO DUKX-BII or DX4).
These cells adapt well to growh in suspension

cul tures and/or can grow undeg | ow serum
concentrations and can be used in conjunction with the
DHFR sel ecti on marker. Consequently, a person of
ordinary skill in the art would be able to substitute
the D4 clone with other clones and substitute CHO
cells with other manmmal i an cells as described, or even

- o,
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They are are capable of reducing lung virus | oad
significantly when adm ni stered prophylactically. I n

WwW@rdenissebodi ments the di stinct nenbers of thePCT/EP2007/007017
pol ycl onal anti body are selected fromthe group

congj St.i [ ' C i,.sin he .VH and VL. .

coqTh ¥eL Bortr AL BTLES oSN L6 ST ARG Saibrisps forming the
on€8PmoBd groo¥ed withldvardable cfobd sedibhal &&k, 817, 818, 819,

824, 825, 827, 829, 830, 831, 835, 838, 841, 853, 855,

856 In get7ano@Ey, asp&D of 8ig1 melBw, tieo8ethedFnrtbaricomsBisesd8iming one or
g e i
' o et . e f
o L -

de@8dses 84th in8FeasingahstaB&S roftie 0880r n&38 bosszd 894, and
ant i bodi es j ncl udi of said antibodies.

g& t he CDRs L
The & yetranaslsti aspedt pidhe argthed she mestkodBither ¢amiprise positioning the

[ [ i i utralisatign_assays I nst one
ond 3 0 iioh B 4l hal AL KL bRk a5 24P bl 208itor by e
propofidria i ddehat NESINE VintlRhQEr & B¢ QXSNeCEH tig) Pﬁ(ﬁi&ﬁbﬁ’éltzﬁ:tuator valve
have been prepared for expression of the tollow ng

incagasehodi es conprising the VH and VL sequences of

cl ones 810, .818, 819, 824, 825 827, 858, 894, 793,

51611 385 3NGUET ASReFtabh ormeliod, {BF tRIaPSSIoRal SpRiipT valve reduces
osdiRci IfthSBYQIRAH CAMMBAL i ons in Table 6 and are

preferred antibodies for making a polyclonal anti-RSV

anti body. Particularly preferred anti bodies for
inclusigqn into a polyclonal antj-RSV antibody are the
1243 e GAN VI HH DA W ¥ an antibody with the
810 %)@ éng anti ggo §n%@€rh tlﬁe‘Fll o% ngll gﬁggg){g?’alfé %E@ordmg to an
embodietent of ¢t iaventiorpot ent anti - RSV antibody it is

preferabl e that the polyclonal anti-RSV anti body . )
conplFstshes pe astuatprevidh girepartignali astepjomyalee in a position prior to

[ nely. . ' n t | east one
SRRl B phP R RLE e ARaf, ot on
G PFIG €3 Bhowd h &rdsaleefidhdl Widw of flsd peipdriddndl @etiatdrWRalve according
anti bodies targeting the F-protein and two anti bodi es

to amembediment héthgpnwewtion. Even nore preferably, the

co ition conprises at |east ant i. badi es ai nst .

cachigs 4 cfiwg Rooss S8t tpb v Bonof 1 idle S3RBRF of the proportional
actBRtby $4198akctldehh MNodRIERT bEMelnféntiBAl € antibodi es,

such as preferably 3 or nore, for exanple 4 or nore,

suchIGsSashowsmvaye s bderexdinplgeo® ecandntmore fognedhtheseid. or

nor f xanpl.e 8 or e, such as 9 or nore, for ..

o1 o SR T aniiee vaISE et il Ghe fecor Fe R copprising a

: ar nore, for exanple 30 or nore,

ph@%gg%ggogéqgﬁnﬁggégnﬁbr exanpl e 50 or nore. As the

nunBEG. 6fshdwstthecictuardn fatishenplopotticel iadtulatee valve coupled using a

pol ycl onal anti body increases the concentration of
levengsisteamt i body in the final product is reduced assum ng

Lo SHA b A 9l T B covodime

of @épheased. by a polyclonal cell line, the risk that one
of the antibodies is |ost during manufacture
i ncreases. Therefore, the polyclonal antibody
preferably conprises |ess than 50 anti bodi es, such as
| ess than 40 anti bodies, for exanple | ess than 30
anti bodi es, such as less than 25 anti bodies, for
exanpl e l ess than 20 anti bodi es or even |l ess than 15
anti bodies. In the context of .the present invention,
variability in the polypeptidg sequence (the
pol yclonality) can al so be understood to descri be
di ff erences between the individual antibody nole cul es
residing in so-called constant regions or C regions of
t he anti body pol ypeptide chains, e.g., as in the case

T
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the cell line and the resulting polyclonal anti-RSV
anti body. Clonal bias (i.e., a gradual change in the

W@ owems4df t he individual antibodi es constit upCTEPINE007017
pol ycl onal antibody), if it exists, can be estinmated

DEVYAREDHBE ISR PRI | Nprog§ the initial

the diversity
f OURIGEN1 thEaRPele ﬁfllo%ﬂlé edcsi ghbn |d'eﬁt°c} dﬁé&lﬁé @ﬁﬁhﬁﬂ:sttéi‘ $each those

reconmbi nant pol ycl onal anti-RSV antib
skidlied én ghe grt ey tremake @nd ade alge bése naibdet of tﬂmtlnmntm‘n For the purpose

i,ndi vi dual nbers. f t he cl onal ., anti - RSV
of 4fHe g IVepY THITHRIED AT CORYernonak Sgeeske hake tbegn simplified or

| f
n'%lfl?%(gl THO i 11(13% ndfglfﬁta?lr %E{/ %ﬁ}@bl\é{ed@aéfégggx%rﬁ thdle eQSmples that fall

withimhe edopeo of hthe rinvdtionof Thiobd skl mnﬁmdhﬂgwﬁﬁﬁppf&ﬁﬁe that the
originally introduced into the cell line during
featyrgh deacitiedrbelow ranthescerbiaed un fagioen ays vie rfgrmymulélple variations

d_wh 9
of BRESHHUR0L . Bon 85 F i Rpclsghi et B, examples
dewbe@@elod»emult bhBdby alecm&lhgraeﬂtthelm@quqws menbers of

the final ﬁ ycl onal anti- RSV anti body, preferably at
| ea¥1G7%%ec ematecqrbb'eﬂmveaoa pnauma@agctuaw;m@or ®he pneumatic actuator

10§ i ol Ring, 5 e To2gitd nBFurigey | 07 Sl the pbebmagic actuator
106 ?é"slﬁﬁvx?gé'@'sfi@icegctﬂg JIf|dRRLt klflo HlbYa %d@%@&f tHat tHdetuator could

ycl onal anti - RSV At | body I's ost
alsnabmfaadbuble aating tylndes, 4nahe Semiodierent a;hewlnoshe housmg 101 is

Pr.ef er abl tributiaon of in IVId nenber s
p%lﬂ%nf‘p{) %B?Farg% aﬂé&q §9dohP2 15 cagglsg m #nd t@staealuwr 103 and
to Qlelﬂgn't‘ b4 gt 5%# noy ﬁ erI ﬁ?rhoﬂfﬁ lyé gH@érst‘c‘S‘Bmﬁ'c{ts‘in alternative
nthis case sufficlent c I'Ver si
embodishedy, ete housiag a@qwcmw befcouplealtoghe emﬁ@ﬁ r0daf addhe end of the
anti-RSV anti body conposition constitutes nore than 75
rodd Q% cquld be spupledrio tha base 1970t ein in the final

ol | bo Siti o r ahl

P i POF 402 Fehs R el Yors8 TR ki Aot E0EHS Higlglement 104,
Whileefthg raz%az& %08Nds e P rvitie rthe drok0 %000f theeaétaat@k 100 in some

amount of antibody in the final polycl onal anti -

embpdinkepgs) caro n@mprlw ercarripge thet axweenelative ¢o @naﬂxtemal surface of the

acq%\égégéstlf{g'kf@i,e fbo thhr%Hgia t r F.la%g\ibé)gf Lhe Isr]a(Jlll"o\éflessz%ype cylinder

or &PHRB_15WObreRBmpte. per f ormed by RFLP anal y3| S,
sequence anal ysis and protein anal ysis such as the

ap p’d‘haceﬂmnen:teh@élf integd hhvet ene @m thore fdreesaadterg nppon ah Ks shown in

Fl%‘rgg % it f‘??eﬂégoﬂﬁ%sr\éf’ %\ml g'gs%eegéf%?%@&‘d:fé]eé% e Rlso acting on
eleg'%ﬁymfm ‘?§ %@‘c‘%@%&o@ %tXHJ ggtdg lt{y: tiig acha?&“% 'fﬁ) rotrﬁer to maintain

C ona nct anti bo

thepgledlent rozulrmlsalbmmlammktaﬂmpohaoﬁ the st08ad ﬁrrceaC)B must be held
anti body. The predefined rel ative anount may al so

subgtantiaH g raquab fo dbe Hirgh e 01105anﬁC§©'€$1}/ng ¢p angthey %b%dltrgﬁnt of the
mv%ﬂ‘tn?lg 2@? sgcg) gcyt ﬁ)néb & e‘?tlﬁ ; glgeaﬁarlltt%;{x{ ?Ite fr?:gs ﬁlgglfﬂ% rf{g £ 105, and

thekdfoF8, tHeeelemeﬂtetomﬁa@ve@i@mb\tﬁreaﬁwefthngreétef fdiky, | ess
than 50% even nore preferred | ess than 25% and nost

pr efrespmd ¢mbeditieats, 10904y benadwantageaitsf ioneontrael| thei pesition of the

BT B Y o0 5 Ay BP0,
whibihf I%u%ﬁﬁﬁ:ﬁlly rbo%i‘rﬁﬁ&%ﬁﬂe@ﬂm'tl?ﬂ% actBtofY 0@ Jsﬁ%% bn@dction lines 114,

varlations 1h cellular proliferation. bi ases
arise, each of these sources of a Ioss of cl ona
diversity may be renedied by mnor nodifications to
the nmet hods as described herein. It is possible that
variations in cellular proliferation rates of the

i ndividual cells in the cell line could, over a
prolonged perlod of tlne |ntroduce a blas |nto the
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that individual cells in a cell Iine devel op

differently over a prolonged period of tine. To ensure
W@ 2000888 ogeneous starting material, sub-cl oPCTHEP2IN7/007017

repeated sub-cloning of the cell line prior to

ol AT oIS R Lo BBl e plement 104 by
kné@W megnd h%é’doﬂﬂi‘ng ©ebhe '&Y&Jdlﬁe& %@Vﬁrﬂﬁ?ﬁgﬁﬁl %{:ﬁg dt valve 110

cell to a new popul ation of cel so-ca
copphises arﬁ/&g’va)y vhivei t Hogvedet, ut |shm)1d e uabemstoval thae thmcﬂ)roportlonal
clonipng to ensure a

ef er t.h for Si ngJ e cell
aCR%e for V&L h@s fl 096 eI HRiteshtq this m%{‘ Y4lye apd @dhereknown valves,
\ r o FACS) t n
oGP 2P LS8 DO SACE) B8 SR UL TRERRBI eruaor 100
comphistsed cbnblebmdirgscyd&fdebefdﬂsﬁdnipqle el’IfHeC;BreﬁéHt iAbemtioh may employ
productive cells derived froma pool of
other zkﬁ@?v@c‘taévematlﬁ the @rwesvalu@usecg shayd n@k@eehmacd by.the examples
munol Met hods 277, 141-155). The advantage of
pr(ﬁvqﬁ?%d aq‘—‘)l(&s sorting is that t he nmet hod conbi nes single
cel fl“h@'p?@;bdlﬁoﬁﬁ’ll/ac?@:{tbf 98lveing! &n?;ﬁji§e§ a Hﬂd%lﬁ(%h i?)md a valve slider
whi | e sinul taneously providing information about the
112x Sirestsicast oneverid, dhe walvie sbidagll &3 ¢etduplddtd artaberd 11 In alternative

B e B BTSN P ol 20 R 8 e o
hoddifg FAGS LB %‘38 l@d StHbLh%CEf%nié%ltlf(Mt g_%fs%w 11§e(}i§r§gures. In this

condi tions I'ncluding shear stress i S nmeans
altemdﬂweaembydmeaédt,sa pogicedfbtdoubing IN@ssmtldbeeotpledutolthe base 111.
Furt hernore, the FACS procedure is

It
In sgg%fn%&lg igangvihspase rl 1d omey s Izﬂovaieﬁh $ha aMeble Base, wherein the

bas%I rl] fs a‘agllgtec‘d tng'@ta {TQ(? e %0§1?10p1e %%ﬁmtaﬁt 8PtHe base 111
S expressing gv el nnuno
cadsb§ fleyaloé @Hﬂd:rngl ﬁt&ﬁﬂ]’ﬁ@t%ﬁiﬂﬁe G6 |the K’@lﬁ?&l@hbm@ M2 hThe adjustment

(%ect to productivity. Likew se, by using l[abeling
of thiet sirebagtpater éQ%lélﬁtl igijescibed emfusthey detaildrelewei n

dia sucgi ni m el l how

) 2FRSES S el 1 GTbBe PR Rt ishigan the second
foro@tllngdsin Hﬁslém@édlﬁﬁht eﬂﬁéoéiéﬂﬁ@ﬂtt 104 HaBemBV&S WoWn from its desired

i nvention is the generation of one or nore cloned cell

posltlmas Asshowac therplnhger i3 hasempetd/dbserdd therbaseRZ)V than as shown in
e cell clo

FIGa ]+ Attt Bl 04 e ViaB i, Sopartaril AGaRiET vaive 110 has
alsh %B&Ecﬂm re"Bth%rthe' &al@@%h&éﬂ PEY QHtrebdy e':te‘%lscﬁldvement the

sorting where cells are selected for viability and
prdpentedmal cacthatore vabet éd0 i sugiplies! lpmlehmatmtpresmiré stohds bottom of the

w3 e B bl A Ao i
oy SRR 0 OS5 LY pBLEE 04151112 in e upars

dirgdtResdsrsbotval ihIGH lt&Q CEthd propbitiongl adsatok ¥8R& 1A0ewill continue to
sel ected on the same_day foll ow nrg sorting, the growth
SUpphY EnematiePLESBHESONe |actblét0rre1|09tu dithe glemant nhO4|am1 actuator valve

dd ntot ected visually to

ho'iaigl L%reé?lgntgshwpﬁ% Eg&%r ngetgb%l%n nor phol ogy and
| oW fOfRwdall, fiiad Qﬁstcaffe@rms técrédves, OfHedbRalent 104 and actuator valve
untransfected cell line. Finall y, the |evel of

housmg kldayweubir oxvieoin ¢he upwardss dyedtiasimet shayn)EL II8Athey case, the

iC t.echni ques and.cl ones. wi th hi gh and
proprtignad Betydor alye i Dapp B Pt A esiad Ragutiaftg sPigure from the
Even if a proliferation rate-induced bias does
devel op, the loss or over-representation of ind
vi dual nenbers may not necessarily be critical,
depending on the diversity reguirenents of the fina
reconbi nant pol ycl onal protein product and the
stability of the diversity over tine. Reconbi nant
nmonocl onal anti- RSV nmanufacturing system The invention
also relates to cel | Ilnes for expreSS|on of certain

o o o o - N T - - T |
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even nore preferred nonocl onal anti bodies, wherein the
CDRs are fromclone 824. Both anti bodi es have shown

W@ 91018843 vi rus neutral i sati on potency and havRCHER2007/007017
al so superior when tested in an ani mal nodel of RSV

B0 TS, RELERL ShGREORRR S st i e
lephen® 108 |
HSRSETOS R S 50 T R R4 osiions

chr digsdnsired pokition Qﬁ\ﬂhﬁ@éeracntl ¥Q4carad acthat«»mbmehousmg 112 can be
ones and HACs are

adﬁ'xiceii q(nglga qrx])ﬁraa(rgél{, fgq!)rcelt){%:rp hr %})(ﬁm%e W&rgqﬁr deta11 below, the position
of 'tlﬁ?%l%’ heh&d b1 rr%fa%% ?ﬁl? gﬁﬁég&ﬁy ?’ n%@ v&ﬁét#x?cl‘ Ppneumatic

such as CHO orra ce
pressurg.is sSpplidi toYBQtélewed NE§nakeé lashuatdri IUOObTﬁﬁé ,Sbys H@Jhst@ﬁ?g the base

NIH 3T3, and imortalized hunan cells, such as HeL
11 ewhich ispeupled toethesvalyg SIPEER a8, the ée%@éidposi@m@érthe element 104

u otic.c uch
caf 4 TP RLCHQUNE S oBRTNR htcl DofE 10 wn
suﬁil? .or r@l@ﬁs@bﬁ@xﬁz&uﬁﬁ?ﬁsﬁﬁ@d}mﬂ_ﬂ% $AVE shast 1P§|rét§rﬂ%at@> tl% “middle”
used for nono- and pol ycl onal anti body expression.

pogitien etibeliprepartionalt aptugipevalve lillv efiherefores ereerc] tlhelﬁ taforce 105

Qo 5L chinss: € BRI hAne cListey| 0k S the, Fhapese by jaginsting the
poﬂfloﬁ B?tlf@ﬁzise' 1 l'le ld&*’\%'ka lé‘ i#itN9ldesiedd td BYE the e@érﬁ‘?‘(ﬁqm, the base

by growi ng each single cell to a new population o
11t edahsberaised. t dntnespmfsedbltdm hase hl ltlhand itherafore,ofhe valve slider 113
.vectors. Such s sQ.be perforned |ate

b-cl oni ng, ca
raifingy e ym%‘ggn%f a%féﬁt@&t‘f%e HH@ Wilysuppl) popymatic [ressure to the

actﬁﬁ% rlgé ]E%__@X§§r A onl ny (é@[e(%flﬁ h&e(?l%gke& Jtﬂgﬁgcg)éld force 106 will be

greateruthah thiet fimd sfo2de? 10541T]155br,0pbﬁﬂdﬁ(al ctdaeghvalvegy10 will supply
(from Cyntellect, San D ego, California, USA), and

PORYTRAHEFRIRSUF? BAtichs elsment Ry is w&ed/@dtsmew desired position.

I nt gtgxt'i § HQ&C’& t?)Li {V%F Itlﬁei X]%&te "[HE 'sgl%% s?e%p%urh%% Ele%ﬁken' however,

sel I on gene. e se |on genes
thermmlmamlpsé |10\9é$ﬂéﬂ&‘éﬁie6|’dhdmﬁd1§éde Inbiiis édse, tHe! prlopBitidl actuator
%ﬁnes enabling for nutritional selecti on such as
valchel yithl deleas« iphaemate msegswrg) ung) lt,heanierm@erwlrﬁ%éqva@e to the new

e trypt ophan synt hase gene (trpB) or
de%e@tqogfﬁ?ﬁ)& dehydr ogenese gene (hisD). Furt her,

sel prG] SNSHERWK BT Srods Se@ibralBLEANOb Hfe E?@o?ﬁ@ﬁkﬂea&@ﬁgﬁ valve 110
conferring drug resistance, such as the di hydrofolate
acooeding ttasan gmb@d(ldhtﬁtr df g d:ttvenﬁnn beTheIpeopcaﬁofla)lr agtuator valve 110
inap 8% nnglét{]é M%fet ldr?ét ﬁléf %%éggrgg g]rsa_%jZa-d sealing points
A/t hine: S osyl transferase gene (gpt),
32%?’0%1‘12%‘*‘9% s é??ga%kg?%)m th mycophenolic acid, the
neoRidlenfoph ssyling! mambtsras shgengit thady b&hmdbrst@m that more or less
selected for with 418 in eukaryotic cell and neomycin
seabpgmhsyé impay he ypesk apipatlarly, velnijesthreg ghamylsrs gy shoven in FIG. 3, it
sho% gg {Jgg&?ﬂ)%f &tﬁﬁ&%&omgﬁﬁ acﬂﬁﬁgr \ga?vee 1 M‘ SMngglugg any number
of bhzﬁﬁ‘@éﬂﬂahﬁ%ﬁér@ﬁ@% frde t6 Rhkk dM&hﬂJérS?%’r ih% abesdsesk clarity and
Wi th puronycin or the Blasticidin S deam nase
congistencis d)canrdion te aneismbodinenteat ighstionsl efshe chamherstdesmunicates

PR SR R e o SRE TR it firt chamber 324

cordRRBRaRRGREURRARY Q¥iftS tﬁé“@ﬁerﬁl"‘ng’%k@:ﬁux%o WHiEW c8n %e ﬂ%)éwded by a
flow cytometry can al so be used as selection markers

such as green fluorescent proéeln (GFP), the nerve
growt h factor receptor (NG-R)” or other nenbrane pro
teins, or beta-gal actosidase (LacZ). The sel ection

mar ker may be | ocated on a separate expression vector,
thus perform ng cotransfection with an expression
vector codlng for the selectlon narker and one or nore

' . N T
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pr ot ei n-encodi ng DNA sequence. The pol yadenyl ati on
signal ensures term nation and pol yadenyl ati on of the

W 20RM84RNA transcript and is correl ated w t hPGEEBBAGE007017
stability. The DNA encoding a nenber of the

onal ant ik RSY ant. bo can
PSR AP e B i HRvE RSB R ghelo BBt “ptelynto the fis
ch@fbéo®2ly beingaiit tHAGn¢ADNEWIE, th@%@rﬂﬁl@%&@ﬂﬂ@%? the purpose of
optional |y being preceded by their own manmalia

Claplrtbrmtﬁﬁwévg‘r,rertt shenld/ dre fwiderstosti thmt somengclpmhlyeréx may be in

Si dlr | evel expression of eac e
o IR e e PR SEaR GHORGR 1 e gk alisRIaLiy to the firs
ché‘[ﬁséryquddl tional transcriptional regulatory elenents,
such as enhancers, anti-repressors, or UCOE
(ubiAgaotding te haro eatbodim@enof theeirereatiba) af dsast ner 888 chambers
expression at the site of int egr ation. Ephancers are _
COMERINEGAECSa ANGUBBEGRINE eWithh A jep @F%C(n@pébOWPLal | fcegrding to an
SCl1
em%Uﬁfn?&rt R i?& Qﬁ%ﬁqgﬁaéi’qe g?thmu hclag%qeﬁ a 1ch b&ﬁgh%xhaust The

opens chr'o ns ¢
dlsaﬁs%icﬁl BEldW Bstetsi Jodd19 ol BB R ChEBe£3R6 S th bmBunication with
operabl y- |inked gene idescrl bed in nore detail in WO
theogxlwestgﬁ)rath@ Bupossh oétclagity dylpmewh ribishoyld3ise mademtood that other
002 her enhancers include Matrix Attach
ehdERTS e Rk poRERaor ot A xS afiSRER foas an altemative
to &R0idd’ EhaRb&r 374: Iﬁj%%nféf exﬁﬁé&i’r@n@s/ 'Wﬁéré )ih@ttﬁﬁ‘g t1:'15'231{H:be:r 326 is in

regions for protein production” 79 1n
commamsfagion avith E)epmhaastoﬁla sea]mgmmlmlmm 3@@&1 Insay lS@omltted and the third
eV|er ci en

Ch%ﬂ 2 &éﬁv@ i1, R BT BOh Ghe 57 mﬁomembﬁ{ $égd iy provided,
S% %Eégﬁg; %ﬁm%ihogépﬁo%% I;o%frp t(ﬁe r egu )gtg\gﬁ MBkhausts to the

enwtanmgits Iddwutd bedndéerstdod thﬁan%oﬁfe&mbﬁcﬁgfeatss thd thiid chamber 326
the chronosone of a host cell they are ter

mapeepBitisgouln iy ambreimend| nsiead o aeﬁnrabmamqug”&n the proportional
actﬁ%ft?lf %&@\90121 r?ts%%g (f'&l{yg %ga%hﬁ(haﬁ\fﬁ}e e@ﬁgfn%%tsg | glfl haust Therefore,

or in ucimg”a huc

whéasitke &SG&H@[&EbéIBWePer@% thra¢ eh&noors, the ihviehtint shoﬁl’tﬁ‘ﬁ@t be limited
me thods typically include the use of a DNA vector to
to thit ¢mbledmenhe sequence of interest |nto theceII t he

SEnEE g S GESSIRBPERT 15 SR B e B cnamber

clogélPWff {PbbitogR 5ﬂ§érhﬁ ?ﬁr&sﬁféeaﬁ’d khe 'eﬂﬁadég' rlﬁ one embodiment, this
I'i pof ecti on, chem cal nmedi ated transfection, calcium

chqﬂﬂwrﬂoatm'lsps ¢lod pndoatilchlambet éehr dﬁhﬂalth@dl,scusswn below refers solely
i croinjecti RBC host f usi on,
to feciesprd hambe; ans Ratng clostd e HiconPerange iiespidend exhaust, i
shdﬁ‘?& bE: hdbfspitel @Gt bﬂi% %Baﬁb@ﬁ%a %Ucl(l)éeﬂeo F %1thé1bfna£d/d186n to or as
tors, erein each vector Comprises only one
an aftemaﬁlwﬂ teethe second skaubeact2 £ nWidinne @nepcn’atrbelr acxmflatar valve 110 is
reconmbi nant pol ycl onal anti-RSV anti body, us

provifes, the ﬁ%fﬂ?toéfm@x%*eg%m%l%& &fllgl the! @é@ps%m@/ tfkl)e gressurlzed air
SV
s B9 5 S SO0 LR BENMELRRL M L(FSY, ot boc,

pr eFIGUS sEews itisecbié dhiandenBRonfehe propRensitl ritator valve 110 in

pol ycl onal manufacturing cell |ine and the production
greafer sletadlc ofvbicanrbe sgenytbieoialie dider 1R8\vanrin¢ludepnerasrmore bores 327

b d | .diff
and 38 7 E6iIS A&, 1SEiEn P PP P T PY ® Aot ey b ghould be
und@é’to@é tth%?‘rh?lfdﬁ%dg‘? Nl Uy ab@%ﬂooldéldgur?hel bdrs darBl ﬁﬁ)wded to

hroughput et i n which host cells are transfected
separately usi ng the |nd|V|dq@ vectors constituting
the library. This nmethod is t€rnmed individua
transfection. The individually transfected host cells
are preferably selected separately. However, they may
al so be pool ed before sel ection. The individual cel
clones generated upon selectlon - may be analyzed mnth
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pressure (e.g. in nucleoside free nediumw th a | ow
concentration of MIX (e.g. 1-10 nM for the type of

W@ aentsges used in the exanpl es). Mddest sel ecRCTEP2007/007017
pressure is believed to lead to a bal anced copy nunber

co FAHIPR B SERGEFS G S AU 25, g6, 1 some

enfodBfierits) @@tyugys, hhahen c%ﬁFHeeﬁﬁiviHéd' evsarﬁmuhtt%t& @ith the bore 328
l'ine used for expression may 1 nclude a heterol ogous

and wveifis et doneator 10@pdibkeesupplyelmieaiht4 ngn bh @opplmdctbethe end of the valve
roII|n ex s on of the oncIonaI n

st} 3oany SRR A FEG- B O BleraBi uliotih e epamiad dp the actuator housing

115" AWRAE thy BpPLs Lg??j ?%@@t&% sﬂF)%n :1ts§ P BE erstood. éhat the bores

Transact | vat or |V|rus

cotildrbe omaittede frewhidhlchs, thd Qﬁﬁ\df this sddoAd debvibeRB 25 woulld lead through
enhancer/ f)r onot er herpes sinplex virus VP16 herpes

thespr@ﬁpré;om agyatge velverimvsing 11 Irethiscqseste, s@plyifiss 114 would be
s. B virus rotei.n (HBx Oearly Synthetic
co%ﬁgil %g‘grprBP%‘i“é’Pﬂlsa“'gfear{%‘é?”% %\llsciég §X geT antigen SV40
| at A1§y arebRimiREstasy Withn@re sty abh ed24 rcﬁﬂwméﬂ' 8ne or more

Synthetic (tTA) Human cytomegal ovi rus | E2p86
graves 829. Whikhtwe groqres 389 ere shovam, thistis watyafandlanity and it should be

enhancer onpt.er. E tel Barr
unirs B0 AR TEASRUTDSH OF SEBVD COMLt TERES) Th o aimas Should not be
lmﬂ%rfg 6ol B66PECH IFAMAEIRE PR L n@to% 329 is shown in the middle

gl ucocortTcoid hornmone receptors na tunor virus
of thavive)ver sinderet 1 Brefshoakl pe urdderstedd thatngraosres could be supplied in
transfecte an expressiQn construyct coding

fo
alterpatiyq ahéégmcma drcaings alugetheayalve ofider &43 usEQfgexample in some
emlbi:)mnﬁén@ég, 6#14 l&'rﬂgreogr&)txgg reollkd I%%déroﬁlf’cfeds ixpglllee v%ﬁ)e Phder 113 and
cloni ng. e ressSion vecto
positiohedasugh ehmdtwehen $igd @@I\Aeoﬂldﬂirmgr iseirc thas nﬂﬂél@f p&ﬁﬁon there is a
for expression vectors herein. Preferably the pronoter _
graguat lospiednin eobprmbssi B¢ @ndt aegiopspslacttedaimochambar 326, In this

onst i | er uch El n ation,facto
Bl tecert 38 hsdn, B¢ ahifq SHiERLY 14, cap, be coupled
dlréétI? fodthe HouBing plQefRItEﬁﬁtl%’l‘?O Qh@BF‘ noré @%W@ LR bé $ormed in the
CW pronoter. For the manufacturing o

hoqxﬁ@tlg/dllbraati thmscalﬂgxmmbebsna%a-dm@uhi badcbcaﬁcd pn Ry valve slider 113

ant j.bgdy nber i ed .of .two etie.
(soR FindS" THE s 2 A N shmtely LSRRGl wishghe pores 327,
324.07 Thidg, 3hd 'éBrﬁMnaﬁ&?%ff g%é%saﬂﬁjd A5drky | Ao thteh%hambers of the
anti-RSV antibody they form For this reason the
prapoftygnapactdatoc Ivalvtesl lé)cms,‘ontmmmnge awth tieti actdtied 10Genber

of the pol ycl onal i - RSV antibody are pre ahl
pl abegoidhnd an sbo geearofdé@dn\‘%twpn@é’gmq 3§5 3% e one or more

B PR bRl 5, 8ot BRI 10 90, i 0

shaz@n ttte gfrdic&l‘eSBEQtlmi/mg tah npalursfodin  €X8E Esestionalv &®hoiacording to an
coding for cognate pairs of heavy and |ight chain. The
embedimsnt 9f te yvenpenodloweielt shawd ke vrdasigodothabthg grooves 329

coflg BERTRE X' R Hreial o, el R B JFRREG TS o Won-uniform

cro8®@REEtidnal a¢ea. X S6ihE Wbgineats! Wae RIne®Y &idePLrd60 1329 have a
opposite transcri ptional di rection, such as a

subistamtiallp uhHarn covsstseciaonad areaur r ounded by the variable

hea haln he, whol e of .the ka or |.a

chats shiaen H0nser e eaus sSran Aarr s Fieporpe s larger than
the'tHg seséé%ﬁélrz%& SBOUartfle BELP FrofP MR bSlTDA $REESH sRBws the cross

er and the heavy chalin constant region.

contenplated that a pronDterlgassette for |ndu0|ble

expression can al so be used. Furthernore, the

pronoters can be placed tail-to-tail which will result

in transcription in opposite direction or tail-to-head

for unidirectional transcription. An inducible

pronDter can al so be used for control of the

o o AL + Y o - s o o




10

15

20

25

30

established, and if the relative expression |evels are
found to be outside the ranges, then production is

W@ epopforssted. Cul tivation of cells and product i BEI/BP20a7/007017
reconbi nant pol ycl onal anti-RSV anti body The net hods

L N e R e S R—

as di@ﬂaﬁ@@froﬁﬁtﬁe bare820rincead, B 168664 3PeBeahA¥ELMInarrower and
be grown in suitable media under suitable conditions

shallpwesx pkleélﬁftmgtlvfherrﬂmkiyntrm,atheagmovézs\”anw thedshaped such that the
i ences inserted

d t | d
o Ry RERER P or SREICUFT. LarEr Werprie shape of

th ¢
rPLe 32 IR ok BY P ledodhar dollig L. SF Y Sbifing the groove
329wttt budhna sty eesticnal aseajthd actaatieg UHlv%rlelQ) pravilldsi foR proportional
Adaptation to growh in serumfree nedium may al so
distrgRi ipnRfaugymp lﬁé’r‘éﬁﬁﬁ@ bef ore mxing the cloned cell
lin f cel | Adapt ation can b .
per or ng%sﬁ%gs e or o q%rggvgﬁqgﬁmﬁ%)r P8P ARgHer embodiment of
theSigvestido nIrPt'h@ﬁéer@dmfé’n@ftﬁé 2Bk Yor ndors @r@&?ds@?%ﬁ%d #plurality of
used which allows for selection t hroughout the
borean (Fhgqlurality ot‘)sroczy@s \&29 hoei shawmps baing d1§ccmme1Upu$,| itey, the grooves

2 S SR el BAPEIGLEY bl srooves 329

coﬂﬂ%ﬂﬁ%%hhﬁ@éu o’vé AR SBB%B%‘P?@ BBtthE%lﬁi%ﬁtyeoﬁ rooves 329 lead
antibiotics or other |ow nolecular weight drugs t %

dirpwttyvtodtdaemlreaiz% .oin thie esbodimery, the otiel or therenb@de 327 @an be omitted
val i dgte t hat e final (;%roduct does not conttal n any )
begauge e gilu t BINOYET S2VRRNPTIFRS BoPYiEalEN P bergs. Y In previous

em‘obﬁ‘ﬁnérﬁsa afeRhgbrt 198{-&1 ROI%Q pfﬁpﬂn%ﬁnegp {F;bg }'éysg?égﬁtgﬁ Gws B pneumatic

can Be 1 nitiated. thi's porn
presslrrkl Howeldr, ﬁimelemmdlmhoﬂﬁiwmm Ki®gs56,ahk pharakity of grooves 329
pWCB) and/or polyclonal naster cell bank (pMCB) can be
carf 3¢ 2@ fesastrihe Hout b prsunaticaressdior s of bet ween 30 and

llg?gé?t ?&r%hﬁ{) gﬁgfﬁ?g,es g‘ég d%g%%wb (fgaoe%gg %srtsrﬁzallr%lsumg?rm in cross

sectivffl hih 08 Wvelll & eabdtitfal RBMniISmERPigced - aldRe tisd!ivaBRI Slider 113.
production tinme and choice of bioreactor size are

Howvgpen diestroudd be h@dqudeﬂlay thel Idutﬁlltp OHIZEPQVES 32 Qamebe formed with
and _expre cell line.
it AT I S 3 eefihe day b Bhetindif biesiilf v "Pddiionally,
theefﬂ%ﬁﬁ?e& ERIVED TN ka® Yey ShA88 | al8hY 'thB@%l\%‘%lx@&dYIW different
be recovered fromthe cells or the Supernatant.
distancesthi omier tacbntrélShownhaimogyoavey 3B gueoptn éd aadthmber at a given
gar act er| zed according to procedures known by a
displapem®fnts ki | | ed in the art. Exanples of purification
pr o re .l :
Char Sororm i e HigaSs BouRNiselaTRORS R pore 327 incigases, the cross
secﬂ@ﬁﬁ/ 4184 35 3he Busovie 320 idecreadesa Wailorthe radys seotiygdiaired 531 of the
ti- RSV antibody_ from cul ture supernatant |solation
grO@Ve AP nerStheapeiehay ist shomwrcas being ab denst andarge #sithe cross sectional
aref 339 lofefee H@{g”fb?" s ] ‘2{18&‘%&%8& WAifie EFo%F UGS %Ha%tsm of the

ize drffeerences In SI co- chem cal “proper
grodhe [B29t 1§ ,beesiflallé€h ﬂfaﬁftﬁBCcﬁSssl &m@hﬂcahlearsmebg fﬁlﬁe bbgs 327. By
charge, hydrophobicity, or affinity towards a specific
providjag dhebgrq@rvgt3a9rwnlu>ladmen§rQ$aye<ttmm91 precagbpathe ergss sectional area

s R LRSI e T A —

acth;?cBr QXvBange I(IG%V&“’&%%&%BZ@%&M%@% %HHb%e? lcross sectional area, in
alternatively using chromatofocusing. Simlarly,

proteins nmay be separated acaardlng to hydrophobicity
usi ng hydrophobi c interaction®or charge induction
chromat ography or affinity chromatography utilizing
differences in affinity towards a specific imobilized
ligand or protein. Purification of conplex m xtures of
protelns such ‘as an antl- RSV antlbody, - may t hus be

. Y
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When purifying one of the nonoclonal antibodies
di scl osed herein state of the art nethods may be used.

wWGRG0901888H1 Characteri zati on Structural PCT/EP2007/007017
char act eri zation of pol ycI onal anti-RSV anti body
e e t.o0 e co he )
wiiEH RS Wl ol 390 QiR StitiBe SHE 5B O the Sroportional

acthaediviaivenialQ. appr oaches suoh as gel f| Itratl on
i on- exchange chr omat ogr aphy or el ectrophoresis may not

hav élefmitng agktto F¢6S| 3t& dntheprdpéitionehadtaater salvad 10He operable as
ndi vi nti.bodi e

fol WS o] Po ﬁoelgglegt ﬁgﬁlfsA dltge ngzf aI O@éa&@ybﬁve s?lder 113 is
poBitighid 1me%ldgf€r§tt§ré p?{li;?orﬁgﬂalrgcﬁf xex%lvé) 0}9{%%{@??@ 3&4.

spectrometry chr orra ogr ap
Theeoptimal prositéaniney) be Bﬂ}d's’t%ﬁEby whjusting Ql‘ié) lposlsloﬁeaaﬂxet baxe 111 (See
on the basis of a protein's oha@ge and nmss,

FIgpol ek 2)sdaweres aélﬂ“? drgtrfores | ﬂaﬁﬁﬁgﬁsp&fy@lﬁmﬁ:@l 104 may move
B 5L, 200 NI S i oo

theCHlemRRat 004)r thp gjrﬁpélﬁ@)hﬁll sitestor valvEaANI aﬂa @,f)e&ﬁ@mw ah¥ proportional
and LC coupled to el ectrospray ioni zation M5 a

actuplor @alsfed@mymlgelu 13g alsppnoss relative trettmaallvfsslsiemﬂ 1ao mpl ex

gﬁgﬁgﬂ} eflfsfgfj)?%ﬁl%# C{-ﬁl\f%%%gs |t%§rﬁ%§§1gquf§r£cet %15 held constant, for

exzﬁﬁﬁl'e?’%hé fiedt foeEey IOQWP'r%XI&QQPls@o%tJrﬁﬁHW@q%aWdS §he sec%nd force 106
resol ving power of the chromatographi € system

prm/édecbbydbeaaammjob}wéemai the eh:memttl\m dlovemsiommm(rdr Because the
nor e Such roaoh coul d be ased on fon e

properit lfalc]:v.gxltordy gﬁogﬂmgn]dl ggeee ement )ic , 1t also moves
T e e A N

to CHeabaset Elrli, 2b¢ ivalveslidend-1 3aduks mlityﬁd)wta&rﬁﬂhﬂy R$\the first force 105
anti body can for exanple be characterized functionally

degrgasss gwdchspwecand (fpreg 5QQuds bsldapenstants { eRsivnmﬁrt. t%dymd thus, the
[ e m | ar

proﬁ?c%tﬁl rﬁ? getu%togrfa}s/\{ ' (ﬁt@s’iﬁglff g@%ﬁpgg{r@) dtthe%ﬁ oxgn in FIGS. 3 &

Hwell as in vivo. An in vitro functional
characterization of a poI%/cI onal antibody could for
exadylcanihe sean nkdoedi&i4 thd k@ngﬂhtﬁ?dhof ﬁleagThDgﬁ 899 is less than the

eci.fic technique for the tic atlo

dis zglpa é)[etvgﬁe ?h gé%g %W@?&‘%F | § é’lté u B>§maﬂ movements 1.€.,

thok@ Yvehidetd 1EEHRAR RS HRtdndt D o‘f"tﬂehseﬁhﬁg bol € BMKRIE Yo not result in
such as SDS- PAGE foll owed by protein staining

pnéudnaircapres eiriflosying ithtoesr olttaufrthm gctoatanil@Oi nTIhlabsabectgyl)se the second

Chadﬁd/ ¢ 5#/ lérﬁqggelé‘ﬁts%e'}%mi ) @%ES@%@%&G b @giﬁﬁé yofanght%le exhaust.
T héﬂéﬂﬁrﬁa IdVQg@Ill Y RGE §ligs 195 b Iﬁ?tlfé%ic%?@{)ﬁsgtl% dn‘gg ?H%Fmbﬁe pressure in

oes not give an estinate

theaattiabard)0Onreheaind @mstemt. t heir binding affinities, it
provides a.yv isu alizatjon of the target proteins and
t hubloweyes gbtherprepespionghaauset Malye deSInEKdvi mevesea distance that is

gre%]ovvar '@RE QAR 3(% tﬁjén { g&ﬁf&g%ﬁv tﬁé %1{1 g? s 1olr1?f)§pe§ 330 of the groove

ant’i'gens crona
329 imeses ltliﬂb)ngﬁi ighid E@lﬁl@%(ﬁmmﬁoﬁmw Qﬁ@i}‘penﬁﬁ definéd \¢oss sectional
functi onal characterization of a nono- or cl onal
aream‘r"uftbdlym@@om@nt esulds lng Becalss crofsaeetienal @rwfgtbe gapove 329 being
eri mental ani mal such as a nouse can for exanple be
Op?ﬁ'ECted with RSV, towards which a polyclonal anti-RSV
anti body has been devel oped. The degree to which the
i nfection can be inhibited will indicate functionality
of the polyclonal anti-RSV anti body. Therapeutic
conpositions I n an enbodi ne of the invention, a
phar maceuti cal conposition conprising a reconbi nant
nono- and pol yclonal anti-RSV antibody as it active
ingredient is intended for the treatnment or prevention
of a dlsease |n a nannal preferably together with a
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the present invention may be used for the treatnent,
anelioration or prevention of a RSV infection in a

WOoraeve@i8840ne aspect of the present invention iRBCEEP2007/007017
met hod for di sease treatnent, anelioration or

Pr oy rein an effective .a

of f eO?deﬂé | nan %h@ q\;{h CARYE f%‘e/t %tﬂr%%t}og?l Cruator valve
116nisi pasyddd @(grfﬁﬂitntdlﬁ m@n?&lﬁéﬁrcﬁdthe%k@ﬂﬁ(ﬂﬁe According to this

fol | ow ngleexarrp es il rate the invention

embedimentnthe fixst vhamber 324 isi ¢hargedgwithahe oppmtiof prossure and the third

chig%?r?éé%%gﬁ%% x 1%%\'%8%38 gfsﬂ% gl%ﬁ@ tggé)utmde. If the first

force q'oetdc%é GICIREEMEnt 64 "r’r%fr_éz%@s apd gpgéﬂﬁiﬁg%loéct&eiﬁp Galve housing

cont ai ni ng cognate VH and

112 will- ineme tttn tbmhlght)ds ghowhtih EIﬁIS 3P&V4Sp4e§tﬁlls @ctyrs| the groove 329
illustrated. C oning and l|inking of cognate pairs was

mqvgs thioysh dhe sealing Einh Py any ac%g’mdecrp%ﬁ sestionalnargy of the groove

3222%8{3%‘8%28% {}@tﬁ%i?gecfﬁé ¥ 8est ghamber 324 is charged with

theehperaiigepregaire QpheuaiticipragsutOdatrsttRS bt dtd e 29N fMows into the bore
anti- RSV anti bodies is described in co-pendi ng

32pand theroothe bore 328.Ddhe bor@s2& £ay be goupledito tie &guator 100. Thus a

o b PR XS 16 P g 1
mdvePFith@o S MRadiaadrehes chdss eLEGYA earép%obbgrl to the chamber 324.

(Denmar k) during the” RSV season. An initial
Thesenepults iofa gréatet amsndoﬁpmssmmtent thd froowe r3é9pur ified

and ,screened fo nce, of anti.-RSV anti bodi es

usi A BE 138 OraLQﬁ ﬂ%mé'?mﬁ@gu\éﬁwnepnﬁrla%sseéw eggeond force 106
inciEls ?%‘29?%9‘%&‘3@922&24’%% with eI Gnd T2 HeBlifito reum to
theanotiginakepasitiony. 0Ad thzmptuen eiccdiSOthel act@soc hblisieg &QiZfrﬁ@WBs back to

ten of these. The 3DI asma bl asts were single-cell
thedsft(agshoven m FIERy andrF ypaltar caessseetional iapep offthegeoove 329 is

op%P}(? R Fikdt! éﬁ%nﬁ)teﬁ?jf kl{)srzgtgg Ypen rggk Eé[‘)cl 303t Lareg %ecreases the

requencies In Secon ona I'on

amadint Of H¥sRTY sﬁ?}ﬁi‘dd‘ fccthel srauHtorCEI( &8lsd |<ﬁ@e’hs@"h§htil§tﬂerb)1s no portion
of the total asma_cell popul ation were identified.

fThFéﬁéOOfVﬁeﬁZ?eﬁD@l@éOvﬁbc dirgbabambered24i g‘hs élm)@ghn tcposs sectional area

de ré%ﬁ%gf Lgpoelreldg kta ﬁejp g %ctrsﬁ_s\e/gl og’fﬁeg oqﬂeactuator valve 110

avdlde b%x@h@&ir%sa&ﬂ 6&%&1@ lhia)ere@@ﬁdrke %%cx'll%ﬁ@ﬁsi Bééaﬁﬁe\{‘ﬁé 8mount of air
isolated fromthe single cell-sorted plasma cells from

supphied ftp ke dotmetos, 1 00yismurbpontioeal tvibe| pmsitmnt ehtiecactuator housing 112
ex overl ap-extensi on RT-PCR creates

l.e
relglvﬁgﬁ%g%%pnﬁgerb& 3een the heavy chain variabl e
r egB@@ﬁﬁEechEr Sgﬁegéctfo gi? afdd of e &#)évé gﬁgtcﬂick#aggg in area as the

chain e pr ot oc was desi ghed to a
dlsambe bwdy fglmdse bbreedd7 ivtteagmherhkanhd emd ofithe grbevdx ap® s opened to
1 ght chain, by using two priner sets, one

theaﬁfﬁ'i ¢ i8fl Y aowaali @)‘F‘Otlhfeoﬁ@dbwa” eateR s gm?x%@?% gnd thus only
a siadll! urﬁg of xeesglﬁ\éq%%&ﬂl eﬁ% Ghd E&tldﬁgr 2p6 ﬂqﬁhg tHL: ?iélount of pressure

over nsi on sequences wer

su[ﬁilhbdet@t&!é 4@uatos Q0N{k B@oﬁiimiall ftth&blpb’sMﬁ h)f&hee\‘fdlﬁéj slider 113
primer set. Each donor was processed individually, and

relqmottbe PEPPOTiERAA! laatpamrcy@b@t@umgel 1@ener ated by the

ver | ten5| enerat

col oD e SBateR: AR bRy 0¥ JERRE" DY, and thus, the
propbRIBrRAR &SRR Yal Ve SusRPO! EXwall¢hdvesterthe deft a5 @h@wn in FIGS. 3 & 4.

manmal i an |1 gG expressi on vector. The generated

repertoires were transforned14nto E. coli, and

consolidated into twenty 384-well master plates and

stored. The repertoires constituted between IxIO 6 and

3.6x1 O 6 clones per donor. Characterization of the

antigen specificity of the individual antibodies The

antlbodles |dent|f|ed durlng screenlng were valldated

B o —~~\ 7

o e - a .
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pneunmati c actuator with a position control and

position adjustnent. BACKGROUND OF THE | NVENTI ON An
W@2a00a188#3 i s a device that perforns sone mechaPCTEP2007/007017

action. One actuator is a piston, vvherei n a plunger of

e 0 mann r.. The )
1 oS ER B v B5L AR 9308 P et fptan aistance
33wome Bit®RRe 329 Giiflle padie ttansls dhe %Eﬁh%"npoWU igéaﬂ& a defined cross
actuators are used to nove a work pl1 ece, ot her

Se@@malamasof dhe geomiend2Siwild open mtaithe thivbokamber m:(sot doactly to the

|ec anbcmedlfﬂcultv\,he
exﬁqﬂsg LgeRty %Fergn ez 326; 1§ %ttte@onﬁeﬁﬁ‘fse the third

chiag&" ?Y@rxk el tfooflféeéxhefu{g? zﬂf:tt’fﬂ)%\tsoghr% ttﬁ?%oggst 327 and 328 and

oscillate tween optinmal position
exlaigtseinso the Smpr(ﬁimham hes tHeepropbniduadbuctdeto? vaneliGddisg 112 moves
uat or . pneunatlc act uat or pr0VIdeS pneunatlc
far@}eéég theleflp acgreater grosyseciiopalagaof th%grqw’és?é-’l?rlé opened to the third

B 8 A R IR Bl s

remains’in
thedérvenhht. e REER |o$|ﬂ1héMots§1 of theASricuiAic ;ﬁ%&u%/ Gfle ERment 104 and
mai ntain a desired position is that when the force on
prqm)étlmﬁl @atuetorcredrey beysing d 1 pelsoprafrovesrteshe rr@m;pmdkn tecthe original
tua | so change

pogﬁgn d at:figd/ v&'s?lqu r‘}lgl'-‘B?V IIB fo" ordﬁ@lq ghamber ?ﬂgq the groove

329RPhbedng& & %?H@El@efmbéfcjﬁﬁﬁé ’th&sh %n@ﬁﬁl‘dﬂﬁ éﬂ ?ssure is no longer
pressure nust also increase. Simlarly, If

exlzgmsteded th@en\hmmndzmat or decreases, the pneumatic

pre ure | so decrease. lemin the p
be ol BE RORB A" tﬁ9 rePertiens aqtﬁ%og é@ﬁe}tqwq& b a&eﬂm to the valve

: F £SPAaN I t
SIAESPODSE RIERAIRES e S LAY RGRUAL LS sl ping 3230 nd
323d shtle owmtat yealiog hb@besrR2ai Sde32dd Tiaigiprgvdnte uadésided pneumatic

val ve conmuni cate pneumatically with the actuator. The
pressyreexhansie Thiy alsoprevents élraé@% é@brrls fem seteringtthe bore 327, which
coig! 3@% daniD eetﬁ the grog%?@oﬁal %ct%h oalv %l % or C@g %gﬁ.l fqr 100.

actua es a ermne ance,
val The %rdsl@ SectdiiRil Shae 6ff tAS @9 0 nddrk Yrod e ISR the amount/rate
pressure in the actuator to |ncrease decrease or

of ﬂ@rmienn@@nsmmure anteripg ob kxyng fromithe borsodat tmgecaease as the cross

ft valve i tashlf avetpcall
seclinet al@ Bpabaosti fevar sl St Riiiastay, iy ghis manner, the
os&ﬂ‘ﬁkﬁ‘f Oth&t %ﬁdélllyn%uishefr&ﬁs'd\ﬂe%h%onﬁ ey Rdtced or eliminated.
‘closed."Thérefore, the cross-sectional area of these
Addhldnallyalhee;zromm:ttonabactbaoc hab/eri 10cadldw gforlzefaates eesponse than may

b JRAIZFY 8 OHVAHEE GRampley | 1 S GRERSnInLh U Gve, e size of the

| h rQgs al
e S R A P T SRIGEE or ne
groo@sosscfa obifi vdla¢ ntaysbe Beahmelle:rfthhﬂn astuabyndesineds &y order to avoid

shift valves typically have the inherent problem of
OS%U/@rcgﬁooprng%eprpatfdg@& apyBallarogroove(bare gessk& db e Sloeer response

tlm% gﬁgrep H{ét a% a?'&hl{:l‘? |p'?l %1&@ ?){rés%ldx%a&ﬁld @{)ﬁ&f 5 tl?é actuator 1is

056 't He- Actud esi re
redlib&d. eﬁ‘hé%)rolf;dilﬁbﬁall &ctBatoe eelvien 1hg1ews fdra Wés@\téﬁﬁ)née time while at
proportional actuator valve which adequately maintains
thetShmeptcme rédnging thgniskafipaciblationsl can adj ust t he

pos on, of the ctuator A

D bl orstoWac S BPbiicpa Mae Ya® bl FRGRAInE' to another
emBQdNrﬁéh't GNthePRVEehtiOn afi Wss ebodiseR, ‘H’lb% 8ffodaliadfhator valve

to an enbodi nent of the |nvent|on The proportlonal

actuator valve conprises a v ve housi ng havi ng at

| east two chanbers. The prop tional actuator val ve

al so conprises a valve slider, wherein the valve

slider is novable within the val ve housing. One or

nore grooves are forned in the proportional actuator

valve The one or nore grooves pneunatlcally
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sealing nenbers. In yet another aspect of the

apparatus, at |east one of the chanbers is charged
WORW0B/0s4Dper ati ng pressure. In yet anot her asPEnEP2D7/007017

t he apparatus, at |east one of the chanbers is

v G155 B, i, 5B OB o LR 4 s of

levieh8y3tammves s Et(ﬂﬁiﬁeé £ nRfthRY OF dd0aftab@SeIn bém¥ UmBYWRMRRS, it may be
aspect of the apparatus, a portion of the valve

desitabi¢ Fyhiree theupbeement of ﬂm@embm et bammtalxhreca&pedlffetefnt than the

tus, the val | ta t
mavgEBEBE LEF Pripaitipual SRBTTHEIYT et AdGORRHY athsdererotystem 660

allB@'? RBPRALALMENt LREHENE Fﬂfenmt)ﬁ &y %%Vﬁts a LFE&JK?YF d‘filffgl%ﬂ from the
uni form cross sectional area. In anot her aspec

mdviemeap phtiat vielye shideronis. oln ﬂﬁrdfnlgfdbmtéﬁtsslﬁﬂm) it BBG A6, as the element
substantially uniformcross sectional area. In yet

104 sisehdn response top derecasp pathe: first farge leﬁequrexampée the proportional

N ey R RE T AT ) —

666 X1ihat &e BropbHicHal htudfor RANRSEH1 0 May Be 168;9&!1‘ @émaﬁaOﬁstn the element
of the apparatus, the one or nore grooves are forned

1041n Zhis| mayt bordesued thoe & mantber sof] reayens amdudiog aspeubility, space

t rﬂ eftl paratus, the valve slider further conprises a
co‘bﬁ@t Pi € of sealing rrerrbers In yet another aspect of

t e TaRR&ydsyStent HfayoR) q .
cross sect iggﬁ al g;o dagjﬁ‘?wapegﬁ?%eﬁ ?ﬁgﬁﬁs%ﬁhe proportional
actoatos szals/tecllj(breézhtl\aar mathd&xtematstehom Bbcduse tkaslengent 104 has the same

i stance fromthe or nore bores. |In yet anot h
Strgsep%%@ecﬂcnta% 1;(8}35?%1 qyeT sysemmay hedusisiosdange i stroke of the
prcﬁ)ro?@orﬁfl at:ﬁx%tcﬁnfal% 179 1%1&[\%096‘3%1 'ac‘ctv.%tot 985! BS: bald e, when the

Cross sectlonal "area of the S ‘1ot e bores.
propetticiad ubatorsabet 1 1gf 1std®ap&ﬂpﬁfeat1yl %0 tlichﬂeﬁiéht lm)ktnaﬁlly%&ement in
sectional area of the one or nore grooves is snaller
thet ¢lgment d0¢ resdtssiacan gqeivalgne mayement intke propastienal actuator valve

ho%s% i\’12I Elé)\r%esveg:} tn?ag{%ég ?r(r:etd tﬂfgr{)’\t}ﬁ%ggxp ﬁ%gs%ﬁpibf& sgglnf%erent By
adjagtﬂtgm{e BVRLGYstein 660, ARBRLIMIYSsmAlNenSREn&Ht IADIHE Nemest 104 can
are formed in the valve housing. In yet another aspect

respht lnhe gapgser mqy@memhenptmcpmo;)oamlal actuatarovalvelhomsing 112.  This
|l ed.to an el ene i enent al so coupled to

all%‘ﬁs A fabtst respﬂnsfetl‘mgl%l }h%rrea §ﬁ%‘?§t‘t ‘6‘? Y-t he appar at us,
t heFR‘?Opprﬁlb%alth@%ﬂéﬁt)ﬂfon‘éﬁl é@udt& GRUWY e g OactcBﬁilng to another
el ement using a | ever system In yet another aspect of
embhdmmpa)lf aheumvehhenpr’ﬂmopttoponajnahad:tuattoorvahwl l/H) Blaswa in FIG. 7 is

) Wl R A o
eroRVEP329, ARGIoRCOMBLR; piNLE 3038 ‘W 68 DYHerRrfR8 it he housing

11Y esthan cidnein &Sepe@mzecs‘hdemlappwl&t Use gtdvwepran9obeingnfakmed in the

act uat or vaI ve has a stroke which_ is substanti al Ig the |
housing: 152, thgeonst promere sealing mempsarso22 pre enwwleds prand grove with the

vall S [ mob BT R sl if PR biia 1FET /24iflpaty. che one

or Blowé @ballrt%qﬁfenﬂﬁ@é BDY A8 RAE6WE - as! StaBA ThEhb@S 322t wath sIe‘aﬁng points

nmet hod e nethod further conprises cougl i ng the
323 ah\hotls Isidger While thlsuwsculah eyndodapent gt a§pelcmg ofenbrss 322 are

oy 1P S e 4 e S B nany o

thelddsbdBhPRY mddtfonkal ve sli der is adjustable with

respect to the valve housing.In yet another aspect of
t he nmethod, the one or nore q§res are formed in the
val ve slider. In yet another “aspect of the nethod, the
one or nore bores are forned in the valve housing. In
yet anot her aspect of the nethod, the method further
conprises formng the one or nore grooves having a
non- unlforn1cross sectlonal ar ea. In yet another

o, Y a1 o, T o o
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such that the cross sectional area decreases with

i ncreasing distance fromthe one or nore bores. In yet
wapwvles4nhspect of the nethod, the nethod furtP&F/EP2007/007017

provi des at | east one of the at |east three chanbers

Wi t i | ressur N t anot her .as t of .

the Tl SRBOMA BRER TG, 7 = fis, PSS PRbsiRRATE mhkes relaive to
thédbalvbelidér 118asthe Eiooes SDAPRGY the WehlihE RISABYE-S 892 QAd ta%efined cross

an exhaust. In yet another aspect of the nethod, the

seqsiompb Ardacisadpeactoutiteosecoat] ahambet 326. cAsythe stisplaceraénteincreases, a

BTG SRS SePHOYALTeA S ORER (8 BieEoR ChatBbeTelod] his oS for a greater
fyptk r [ e

T LA a——

327 1is petittedotTherbars (BTt isadot trhegessriyhindthet Srabodierat tshowal because the

actuator valve conprises a stroke different than a
sealingopembrers B2 emene it the yalves shderel L hapdcso once ee defined cross

t ti I { I ' .
sl e P ing o B e S SR e 325, i
caiek&@iFRNhe bbfe Y28 wathdubelie ASREfr ke BD?. MESWOGT, iHebore 327 may be
nmet hod further conprises formng the one or nore

prayidesl &5 the valweahowsisg i Id@r infrddretoprestrontt thenfidwacf tlet proportional
val ve.ln t anot her aspect of the nethod, the nethod
actpatro”{glyeéﬁﬁ.pri ses forming the one or nore grooves with
a vard r b :
o B S e o7 Prih ot bkt P12 130 than in the
valvaeslider rdBe Homeset, nit tsheuMabe endénstbexd that clenvahiecslider 113 could
d form.ng the one or nbre grooves

. Wth the actuatqr. _a
mcmi%b%thsﬂlsp*éorga RTs RS> i éN}Ei%‘t‘)é?_és% heiRsARPtiangh agiuatgsevalve 110
\ S, . N n
oA RIALOLNES SERLEERMAIAAERRS N BHEIFFIG. 7 e
prdpoetiorl hothatdrheal vt 0 ccomthtiiiehiteS GV tige agtQstol i 100i thgough the bore
he one or nore grooves such that the rate at which

t
32&ifermed uthgivabiee heysingel -endwith the supidy pinegdAt i onal

act ) | ner.eas S stroke of the

or ogriontihitfor BEGF 2580 |07 AL BE SrBhofdfal g valve 110
priVed@e Gbr &f nidt@anRlfRAmatide cREEP UontreNabopCt YO tl0s8d Vi&ntrol loop

reduces oscillati'ons of the pneumatic actuator. BRI EF

praviEBEHROP PGNP aFitipREoDRAVRNEOFItiGN atjushovat afi thecactaator 100 and the
erefib A RSP oAt o hrest Erespunalipof (agsiion of the

actWhtbl 160 RFifRAF tHOMRY RBF bXRHA nY@ks¥Rnldhtd PRS boinBhabibh Additionally
to the val ve actuator providing pneumatic fluird to the

provedasaf@r an FauGomatis hmapomsec and sadjastmieon avithdowewihef neéde for manual
proportional actuator_ valve cor di nggto an enhodj nent

repgsitioRing YRAME FhsngcPndhe #pehiediiorae Opdle askiataroitéh b gpmbination
solp b8, oSl (o RAOSLich o RACOSKSL AR ACHU b Tdiusments aue
to fokrée flobcustivnisas a val ve slider with a groove and bore

fornmed therein. FIG, 5b shows the valve slider with )

t heThpeddpiledr desgriptions foripe i ahayg guphogimpentsy agg not exhaustive

dest o3 LA PRl sbiempl S8 B3 M gRERH R B vl phe scope of
theS¥$éMn. Flddeed, 15t dkiifedPimoBRrdrt Ml rectpinita Biat ¥ékMe elements of
accordi ng to anot her enbodi nent of the

thei aboyatdeseriiBETAMbE NBESCRIAYTY @NOWSE PeiEompvEsdrooRlimiased to create

- 7.and the fol | oy descriptio pi ci. specific .

furfhe: ¢FoRETpRtE gt eSSk e T Padiiets REwfbine Seopfang teachings
of #dinveftidd1e IPG31 AIRIBe ApparBRt tdWMRRE 08 brdfi@Fy SRl in the art that the

pur pose of teaching I nvenhtive principles, sone

conventi onal aspects have bqu simplified or omtted.

Those skilled in the art will "appreciate variations

fromthese exanples that fall within the scope of the

i nvention. Those skilled in the art will appreciate

that the features descri bed bel ow can be conbined in

various ways to formnultiple variations of the

A o -
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el ement 104 is a second force 106 provided by the
actuator 100. In order to maintain the element 104 in

w@2@alsisant i al | y constant position, the secondP¢DER®07/007017
106 nmust be held substantially equal to the first

for not h nt.of th
abp P AfcrBRa oIl #idd, PeomBipelan SrialE ot 47 patdp crensp additional
en®odIBérits Wit tHeSschps %ﬁd E&Eﬁ g@%@ th@iﬁ%ﬁtﬂﬁ{ efore, the

el enent 104 noves In the ction of the greater

f or ddws,| altlsargh spdodi rcmiioshmemts nefy ahé exdwipiésdeoube tinvention are

aci G Bt ToP B i S enunalrivatons ar posibl
w1ﬁﬁﬁi’l§e ch 8?[ 88’?“6‘:1 vBHt%H‘BaE t{f eI s%rlfe%mﬁﬁga%sgntg&a\&& recogmze The

act uat or ng corinéction 1Tines
teaChimgp peprddéd hoin a@t behpplisthlovethdd &ctimprognd a¢tRhtod vhves, and not
the el ement 104 by known neans. According to one
Jusérf@o@lﬁn@nbodlmt’éltqo depasiteidontoveasnd showny il ke Brcompanying figures.
a 3/ 3-way.val ve. houl d
ACRRBRAT o T sroe Bhans: iy Epot AP Cd. P ddrafd diamothe following
clagfigul d not be limted to this type of valve and ot her
known val ves, such as a 5/3-way val ve may be used,
such as when the pneumatic actuator 100 conprises a
doubl e acting cylinder, for exanple. The present
i nvention may enpl oy ot her known val ves, and the
preci se val ve used should not be imted by the
exanpl es provi ded above. The proportional actuator
val ve 110 conprises a housing 112 and a val ve slider
113. On at | east one end, the valve slider 113 is
coupled to a base 111. In alternative enbodi nents, the
val ve slider 113 could be coupled to the el enent 104
rat her than the housing 112 being coupled to the
el enent 104 as shown in the figures. In this
alternative enbodi nent, a portion of the housing 112
could be coupled to the base 111. In either
enbodi nent, the base 111 nay be provi ded as a novabl e
base, wherein the base 111 is adjusted to obtain the
desi red actuator position. Myvenent of the base 111
causes the valve slider 113 to adjust relative to the
val ve housing 112. The adjustnent of the desired
actuator position is described in further detai
bel ow. FIG 2 shows the actuator 100 where the first
force 105 is greater than the second force 106. In
thi s enbodi nent, the el enent 104 has noved down from
its desired position. As shown, the plunger 103 has
noved closer to the base 107 than as shown in FIG 1
Along with the elenment 104 noving, the proportiona
actuator valve 110 has al so noved with respect to the
val ve slider 113. In response to this novenent, the
proportional actuator valve 110 supplies pneumatic
pressure to the bottom of the actuator 100. As
pressure is supplied to the actuator 100, the second
force 106 provided by the actuator 100 increases, thus
pushi ng the plunger 103 and rod 102 in the upwards
direction as shown in FIGS. 1 & 2. The proportiona
actuator valve 110 will continue to supply pneumatic
pressure to the actuator 100 until the el enent 104 and
actuator valve housing 112 return to their origina
desired positions. If instead, the first force 105
decreases, the elenent 104 and actuator val ve housing
112 woul d nove in the upwards direction (not shown).
In this case, the proportionﬂl actuator valve 110
woul d respond by rel easing p Sumat i c pressure from
t heactuator 100 to the environnment. The rel ease of
pneunmatic pressure results in the elenment 104 and
actuator valve housing 112 returning to their origina
desi red positions. The deS|red position of the el ement

AN A N | T o T A AN o . I L Y e
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consi stency. According to one enbodi nent, at |east one

of the chanbers communi cates pneumatically with the
wop@ralismy pressure. In some enbodi ments, the PCT/BP2007/007017

chanmber 324 conmmuni cates pneumatically with the
Cﬁ%ﬁ%§ting pressure, which can be provided by
—apressurized air supply (not shown). The discussion
wbelagyw refers solely to the first chanmber 324 being in

communi cation with the operating pressure for the
1. pur gopropoftiaiahattugtor Malve@di 0) adapsduofior pobitionrdatrst awdiposition

t hat other chanbers nmay be |n ni cation with the
ad}élﬁé?%{{%i W@é BFC%P&%?I@S[ PRURHY; V@ vﬁ‘i?%mggmgg: al ternative

to j : : oTeldel {.ment

of Ia%l\ifén%(gﬁ%@;ﬂﬁgth aﬁégs? tt 1%%ne of e%éﬁgz'n% g?’ g §j ’

comauaieadlgler pried)nsdid ealvieslider (1 13nbeixpanetabld1@lithin said valve

shown). According to an enbodi nent, the third chanber
326 commiepeiagdsIPheumatical ly with the exhaust. The

di s ' Low r solely to the thind chanbe .
320 OBk Bk 2Bt iy BB R € ot ikl RfoR e, wherein
pur pose @hiddmf drifore #FVBVE (329F piicienttall9 cHRARISEARWith said at
that ot her chanbers may be in communication with the

exhaust ileashtiid chambers (324,32 5hof sdid enlvathionsingd 14 Bk and

third chanber 32 enpodi nents, where the .
L hi Pl B ATEEPoR3437 L 128 drih iR SALd B Partiapal fgustor valve, wherein
exhaust, gkj | 3 RV ' n . :
the thir dSIu? ﬁoé%ﬁ@‘g rrh%%GHH%rrgg;@’?g h%%?se t ﬁ%ﬁgahq%ﬁé‘?’%@ﬁ%ﬁe with said

t he seal iongomerdre gr@R2d (329)pamdi ded, the third chanber
may incl.ude a separate p whi ch _exhausts

rt (,not shown). ] .
Lo’ TR MGRIRIOE S9if V@S lides légagﬁ Yoiusaidyplvedousing (112)
sonme enbadi ' ﬁﬂ?er 326 may be
om tted. ‘Bﬂ%\ﬂ?%fip%rﬁgﬁacﬁﬁeﬂge g‘F{ns'ead of athird

chanber 326, the proportional actuator valve 110 nay
conprise less than three chanbers and an exhaust.
2. Thedbe gpparaiysiafelaine] avherawissaishvalue bausiag £ E2)aomprises at least
LRV ion should not be limted to this
ﬂu%%@%gﬁ%%%{?ﬂﬁéggr Mg to an enbodi nent of the
i nvention, at |east one of the chanbers is closed off

to both the operating pressure and the exhaust. In one
3. enb @l apparatushifslaimahbe elavo@pmihersin shid cheobets (GR4nB27, 326) are

325. Wil e the.discussion belo ers solely to the
seraElish 1 /SRRSER 1558 SHRTEIRERBERAZ8Pt 1 o ¢ he ober at | ng
pressure and exhaust, it should be understood that

ot her chanbers may be closed off either in addition to
4. or abeappahtwrafaidirel voclahe 25 sherain ahkeatteone3Fsaidleambers (324,

roportipnal actuator valve 110 is provided, the

328 B arens W ith BRI W he_ exhaus and the
pressurized air supply by going through the
proportional actuator valve 110. FIG 4 shows the

5. sec@hd appaatsrof 3EbmoOl of tlair 2o phietdin anleagtcineadfaaid/etantbers (324,
110 in greater detail. As can be seen, the val ve

32513262 is irustsd outside eieths paopnrtippal achistersvatpe (49 328.
While the figures only show a bore 327 and a bore 328,
it should be understood that additional bores nmay be

6. Pr oThéappardfit oIRlfm B e¢hdeid AR eh @605 Vahtstideet MB§ s coupled
the actuator 100 and the chanbers 324, 325, 326. In

to abase (édhblodi ments, the supply line 114 can be provided
to communicate with the bore 328 and with the actuator
100. The supply line 114 can be coupled to the end of
the valve slider 113 as shown in FIG 3, or
alternatively, can be coupled to the actuator housing
112. Wil e the bores 327 and1 28 are shown, it should
be understood that the bores could be omtted, in
whi ch case, the exit of the second chanber 325 woul d
| ead through the proportional actuator val ve housing
112. In this case, the supply line 114 woul d be
coupled to the proportional actuator valve housing

A A N 'Y o - o - . ' o P — NN o
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shallower. In alternative enbodi nents, the groove 329

may be shaped such that the groove 329 only becones
w@paobersswhr r oner or shal l ower. Therefore, the PCBEP2E7/007017

shape of the groove 329 should not be limted to that

depi 1 n, Fl 5a., By, formng.the oove 329 wit :
T suc E%g %gp %I?EUSSOSCCJ?]B}] L \xg?rggl’ a pﬁl@logcqug? Vﬁ]@e\:}g%‘é‘gﬁ 42) is coupled
to by de$).f or proportional distribution of pneumatic

pressure. FIG 5b shows the one or nore grooves 329

according to anot her enbodi nent of the invention. In
2 thiﬁbenbodinent t.he_one or nore grooves 329 co

: _ rise .
FAPP#ptusioficlaias 6 orglaip 7y mdier¢ip said W%$@r£&H§ adjustable
. j [ iR s, i.e., the grooves 329
“”ggg“SQSE}a g?ghglgﬁgﬁ%élg ‘under st ood however, that
sone or all of the grooves 329 could forma continuous
groove. As shown in FIG 5b, the plurality of grooves
9. 329 The appatetuscifiojaimn 1t wherngby saigose o1 mordgeoyed 6B Nwemprise a
notheppne or nnrgg%@res 327 can be omtted because the
%'Iull} 8pptc§os8fse&t'1 8379 conprises a plurality of
bores. In previous enbodi ments, the one or nore bores
327 functioned to restrict the flow of pneumatic
10pr edbampparabisef@laini b, whereardaodioneot mohogroovas B329) cbhprise a
the plurality of grooves 329 can act to restrict the
sutfsfqg\;\}ahy “Bf#@ﬂ%‘é‘f?% SﬁF%%%fﬂraée.a' The plurality of grooves
329 are shown as being substantially uniformin cross
sectional area as well as substantially uniformy
11spadad appaatystdfelaial Vewbérethesaid dide oHmoey grooves (F9) urelformed in
.be understood that the plurality of grooves 329 can be
saifl yalyscslides 6 1d)f f erent di ameters in order to achieve
desired pneumatic pressure flow Additionally, the
plurality of grooves 329 can be spaced al ong the val ve
125! i tae apparanis oficldigr Bnvhéteht idese doNmoFéigfooves (3% icdinprise a
how many grooves 329 are open to a chanber at a given
plugalggplodberasB29Ms shown in the Figures, as the distance
fromthe bore 327 increases, the cross sectional area
of the groove 329 decreases. Wile the cross sectiona
13.ar exhe Appahtuse cCliROY Br 38 P¢ dhekdift shidrdhet b HBOWS (329) are
as being at |least as large as the cross sectional area
forgRd infat tcast dywr&f BRY¢chamberh (334d 388, 3dfder st ood that the
cross sectional area 531 of the groove 329 could be
smal l er than the cross sectional area 532 of the bore
14 et PR P il 5, SRR AR AN G e P L Pl pmprises o
plurdléty lod seal Big/metnbersa@22).327 det er mi nes t he maxi mum f 1 ow
of the proportional actuator valve 110. However, the
bore 327 could have a |arger cross sectional area,

i NWi - 29 i .
' AR o AT Mo el S ELRE et L2y sompries
crosek&dtionapParea ekt ti9stdped.such thad thel d10sPseeponil sre@ldecreases with
_actuator valve 110 is operable as_foll ows. \Wen the
incegasingrdistanee frem spid pse gptoigboigs£327.338)t he val ve

slider 113 is positioned in the nmddle of the

proportional actuator valve 110 as shown in FIGS. 3 &
164. The appirhfiBlofResHt | BRcKBY 15ewheidis HRAmBYinAdh ¥Sbdsit@ctional area

the position of the base 111 (See FIGS. 1 & 2). )
of $dodvene py mawe ghuovies (329)fip atleast(s 1anga@s aaress;sectienal area of said one

el engnt é$475ﬁ§ nove either up or down. As a result of
Ormﬁgyﬁwsﬁ 4738} actuator valve 110 being coupl ed to

the el enment 104, the proportional actuator valve 110,

and specifically, the proportional actuator valve

housi ng 112, al so noves rel atjve to the valve slider

113. If the first force 105 iTicreases and the second

force 106 is held constant, for exanple, the first

force 105 is no |longer substantially equal to the

second force 106 provided by the actuator 100 and the

el ement 104 noves downward. Because the proportiona

T - A AN " N a
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329 is opened to the first chanber 324. Because the
first chanber 324 is charged with the operating
WEe@sose3 pneumati c pressure enters the grooveCBRR20ane7017
flows into the bore 327 and then to the bore 328. The
bor b oupled to the actuator 100. Thus a .
1700\ S aRefiARs SREENST olofip0e sletetR Lo magimnud Foss yegtional area
of 348 62k OF e grasvek 1829AY Siaflerlthdn TRY &%sé BE{d841 4182 bPSaid one or
rlght, a greater cross sectional area is open to the
more botes(3ZDB28This results in a greater anount of
pressure entering the groove 329. As the actuator 100
is supplied with pneurmatic pressure, the second force -
106 : - 104 j
18'act 3}‘}? %?ﬁ%%ﬁéi(ﬁg%f%ﬁb\ggl ns 36018% g#ﬁl% %%I{wegi(éﬁ 328) are formed
in suid galvalsligas(itiBpns. As this return occurs, the
actuat or housing 112 noves back to the left (as shown
in FIGS. 3 & 4) and a snaller cross sectional area of

th 29 d s . the.first ch 4
1950c A0k 8BEerS pas T FOE el Bid SR RPtea 1247, o are forme
hlﬁmPUﬂbe%buﬂhggfyzp supplied to the actuator 100 al so
i

decreases un there is no portion of the groove 329
open to the first chanmber 324. As the open cross

20, e ThR ARk b BT St BESor el Setae b a0
cofPi&d RIAPEIRZn? %45,%%1 él‘%ﬁle'nf'éRM? 509885618 £ hh ALLARS (100).
ecause the anobunt” of air supplred to the actuator 1

is proportional to the position of the actuator

housi ng 112 rel ati.ve to the valve slider_ 113. Because )
214 ne The gprarastaf slm 2, eeheseingsaid properiongbactyaler valyed110) is

[ ea i bore 327
co*@%‘?‘{é)a%é@?le zlﬁ eitq:ﬁ% %gﬁ% %g@%%gsg%&%@%w is opened to
the first chanber 324, only a small anount of air wll

enter the groove 329 and thus only a small anount of
22.pr e$beppparatus of slaied? I, ovheaseingeid properticme! actiater vakye (110) has a

s TR BRI AR I ) dor 11

relative to the proportional actuator valve housing
112. If instead, the first force 105 decreases, the
23.el elrbatppodtuamd ctanns? 1, twterginspisk priopodionat actuator valyie(£10) has a

ousi N ve.to the |left.as sho ' IGS. 3
strqieieh St et subfs oL SR ARG i1 15
noves a di stance greater than distance 332, the groove
329 will pass through the sealing point 323c and a
24.def Thedpparatss of etdimdllg iwlereia said gropoxronal/act328r walve (110) has a
open inpto the third chanber 326 or directly to the
strekerubish 15 FHSHARS irShe ST a3 G oke oF tle 2HadtoBFL D5 | s
omtted. Because the third chanber 326 is open to the
exhaust, air flows through the bores 327 and 328 and
25 .exhausatthod foofdriéng B pr6sutiend] . acAtitdrhal v, epidr thethod|comprising:
actuator val ve housing 112 noves farther to the left,
a gp@atding envebe hausingnal area of the groove 329 is

opepned to the third cha r 6., result] i n .
or eoseer ety VA RopUBRARG o et M ety WOl puraity of
exhaust g&lipgthémBergi ronment. As a result of the |oss
of the pneumatic pressure, the elenent 104 and

pr opesitioningla vatveslider within saidoabienpusing; dr ops (noves
to the.right) back to the .qriginal position. As the
el Fimin das brrebois i sl Aried Tond i ke, Ak
325, the groove 329 is no |onger open to the chanber
326 and thus, pneunatic pressure is no |onger
exhausted to the environnent., . The stroke of the
proportional actuator valve ﬁdusing 112 relative to
the valve slider 113 ends before the groove 329 can
reach the exterior sealing points 323a and 323d of the
outer sealing nmenbers 322a and 322d. This prevents
undesi red pneumatic pressure exhaust. This al so

. . o e - P —
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The | ever system may al so be adjusted to change the
stroke of the proportional actuator valve 110 relative

wao o00vkessed enent 104. Because the el ement 104 heGI/EPE®07/007017
same stroke as the actuator 100, the |ever system may

be ' t nge the stroke of the proportional . .

act carpb §ie 58 ik W Iy I GPaBionel FeubaPP Yabie” Rprein said one
exanpl e, owhiite gh6owek @BRThIABAE v 13 Bhe YRR bbfksiahd with said
coupled directly to the el enent 104, any novenent in

t he el emehleasttwa emmbess.i n an equi val ent novenent in

the proportional actuator valve housing 112. However,

it my be desired to provide for the strokes to be

di f i i : : .
267 1 AR S thoBYL PRl 35, Rt RolBHRIng Y Bafh g Hid Five housing into at
leasethidet cHambergusiag aplumlignendealing neentpgropor t i onal

actuator valve housing 112. This allows for a faster

response tine with greater sensitivity. FIG 7 shows

27 anoterransb i Fair 261 FeflerRinblisiie Y308 S B dider with.a

baggct uator valve 110 shown in FIG 7 is simlar to that
shown in the previous figures. The difference is in
the location of the grooves 329. The one or nore

groqyes 9. a sh as being forned i.n the housi.n
2871 5 ThEaelfod ALSlaitn 2onBT0heP GRMEFS fercorpine wHOTONAT Sad valve
hoSKiROWEH SBebei ng formed in the housing 112, the one

or nore sealing nenbers 322 are coupled to and nove

with the valve slider 113 rather than being stationary

in e housing 112. Additiopally, the one or nore _
29sealtr$ﬁén%‘?é)8€ ah 2747 12wt rgl@aﬁarqgggalﬁ%ﬁb%@rgsgéwstable with

| lJ ' 323 on both sides. Wiile this '

Ie#%ﬁ???ﬁ?&?“%#@%&?#%nt of the sealing nenbers 322 are

only shown in FIG 7, it should be understood that
the¥ could be inplenented_ in any of the enbodinents
30.renilhe mathadof glaina Fgowheeain saif oRe oF mare Gores arg foxmged in said valve
Sh%%lve housi ng 112 noves relative to the valve slider

3, the grooves 329 pass the sealing nenbers 322 and

a defined cross sectional area is open to the second

chanber 325. As the displacenent increases, a greater
31cr odbe snthodbobelanm @4, whergpe paid one los mare botescire ed in said valve
h 325. This allows for a greater anount of air to either
OUW¥%%r or exit the bore 328. In the enbodi ment shown,

the bore 327 is omtted. The bore 327 is not necessary

in the enbodi nent shown because the sealing nenbers
32.322Theweethwd bf ¢laen 28| fuethel cdmprisihg fandingosaothore ar more grooves

defined crpss sectional area of the one or nore
hayjpg 4\po8-WHHTEY FO8LEATIPRALAEA second chanber 325, air

can reach the bore 328 wi thout the need for bore 327.

However, the bore 327 may be provided in the valve
33.houThaneticd oficlaim @5, furthee sbmipeisingferrhingvsaid ondrer more grooves

proportional_ actyator valve 110. Additionally, the
hayipg @ sgbsiantiallyorntam erosheeciigndlearBdusi ng 112, rat her

than in the valve slider 113. However, it should be

understood that the valve slider 113 could include
34 bot {Tht hethed 66cl1did 253RBthek Bom?tiﬁﬁhgq@ﬁrﬁingt dagd one or more ﬁrooves in

proportional actuator valve 110 would comunicate wt
said valvgslidet.or 100 as descri bed above. As shown in FIG

7, the proportional actuator valve 110 comruni cates

with the actuator 100 through the bore 328, fornmed in

the val ve housing 112 and with the supply |line 114.

The conbi nation of the actuator 100 and the

proportional actuator valve O provide for a

mechani c- pneurmati c cl osed cortrol |oop. The cl osed

control |oop provides for both position control and

position adjustnment of the actuator 100 and the

el ement 104. The conbi nation provides for a direct

determi nation of the position of the actuator 100

L T " I Y T | o . —
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one or nore grooves (329) fornmed in said proportiona

actuator valve, wherein said one or nore grooves (329)
WQawasssiktal |y communicate with said at | east P@DEP2007/007017

chanmbers (324, 325) of said valve housing ( 112); and

one 1Qr (2 formed-in.said .
350 ol tiBhEd BE &Rz fys Tomphls M o rBifiodid an or mgrg groovesin
saidorab® Kaikihg. 328) pneunmatical ly communicate with said

one or nore grooves (329); and wherein novenent of

said valve slider ( 1 13) relative to said valve

housi, n 112 rovdes a pneunntic.valve action. 2.
36The$§68%ét39%9}8 2123 Arier GAEIES AT R SA)E ORE 95 fiije grooves as
a phdrdlicorpyrkses at |east three chanbers (324, 325,

326)." 3. The apparatus of claiml1l or claim?2, wherein

sai d chanbers (324, 325, 326) are separated with a

plurality of §ealin menbers (322). 4. The apparatus
370f dihgimgthod pf elaan o2 Wherpwn stid one aranere gspevesfcosanTise a shape

r . 32 ' h w.th .an o atin
sudl BEPEE2rO 8 ey dd sk ReraSef AR GRG0 AffuRR T 8% one or
motB®bRIsn at | east one of said chanbers (324, 325, 326)
i s exhausted outside of the proportional actuator
valve ( 110). 6. The apparatus of claim1l1l, wherein a

38 s e B0 of Bhity 25, g5 26 ity g R Raftn or i
chﬁﬁﬁ&g?ﬂg€%35ﬁ§aﬁ$%ﬁ§mg9@sing ( 112) is coupled to a

ase . e apparatus of claim6 or claim7,
wherein said valve slider ( 113) is adjustable with

respect t al.d valye housi 12). 9.. The appar atus
39of gﬁﬁi“?‘ﬁtﬁ?g a}ﬁg'@gp.%\gsogi lahgbqéﬁrtﬁﬂr%rom%&e@ee§m of said
ch&RBBS With CoriMnkAlibRtaLf kepRueect i onal “area. 10. The
apparatus of claiml1, erein said one or nobre grooves
(329) conprise a substantially uniformcross sectiona
area. 11. The apparatus of claim1l, wherein said one
40or Aomethgd Jey eagulaing) pngumatisran:te 4 pnesmatioastuatos spigapethod
cohiidiny: 12. The apparatus of claim1, wherein said one
oP ToPe grooves (329) conprise a plurality of bores
( 328puplibg anlélemeRPRY BprksunidtiCdodididr] wHeréihai fiss2force acts on said
wherein said one or nore grooves (329) are formed in .
at | east elgmenpaind s2id prigumistc gciusts pravides @ seondifprcemnesaid
appar at ug, of cl ai m. rein said valve slider (
113) fur Fﬁ’ eni8ﬁ8?ﬁ‘é§§eiﬂ§|fﬁfcgr ity of sealing nmenbers
(328)oviding a P8p&PidahPddiSatef valvai whdrein'daed Bidpor@bithl @BRator valve
or nore grooves (329) conprises a cross-sectional area
that is sortpeld thusippinaf air heand fom sxd phewmahbtiaaetaator; and
decrﬁgses with incre sin% di stance from sai d one or .
mor ¥DEEHR theproportional actyglor yalye SRRRFrISES, AN Pr MOLF RTOPVES, wherein
clai m 154, ltibh m'g&q%&%ﬁ ERA1 in th
sai d one 5%g§%§§£8?6§ves ? 29O I's at ﬁggsg%ggeﬁgﬁggﬂgggenlte
a cross- fiesttformealctinag ©a safd dementone or nore bores (327,

328).17. The apparatus of claim1 or claim15, wherein
t he maxi mum cross sectional area of said one or nore

17O AREPI 9y O S0y 5639 IR i

r-nore b
cordpfigdsat wvohowding, WHereit sl valve Abasiag & esupléd ® $0d ement.
(327, 328) are forned in said valve slider ( 113). 19.
The apparatus of claim1l, wherein said one or nore

bor 327..3 . ar orned in.said val ve housin )
2.7 e et GF i, HEUEF ol s B SR €6 couple said
propoftisiial h&alor ¥61véabQhidvdément( 110) is coupled to an

el enent (104), said elenent (104) is also coupled to

an actuator (100). 21. The apparatus of claim 20,
wherei n said proportional actdator valve ( 110) is
coupled to said elenent (104) using a | ever system
(660). 22. The apparatus of claim 21, wherein said
proportional actuator valve ( 110) has a stroke which
is different froma stroke of the actuator (100). 23.
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base. 28. The nethod of claim 25, further conprising
coupling a portion of said valve housing with a base.
WQ@2009/018843et hod of claim 27 or claim28, whereP@I/BR20d7/007017
valve slider is adjustable with respect to said valve
housi ng. 30. The net hod of claim25, wherein said one
or nore bores are forned in said valve slider. 31. The
43net g méthed aif Bla2®. 420R@1eediA saidl oﬁ&%oﬁél mﬁ:ﬁop%ﬁé ceﬁfimses a
formed in said val ve housing. .~ The nmethod of claim
stroke drffarenighar a sfyoke phspid clomiaeng. sald one or nore
grooves having a non-uniformcross sectional area. 33.
The nmethod of claim 25, further conprising formng
sai r ; : [
TR e fbd BPL R A0 R SR B HBRAERA oL Yalyp gopprises
strake hdving helirechopdifférent than thegrakei of saiteclomennr €
grooves in said valve slider.35. The nethod of claim
further conprising form ng said one or nore

Ll A g AR S B

a vahealrier 8sthe bpédionhVachiatbevase. 37. The nmethod of
clai m 25, wherein said one or nore grooves conprise a

shape such that the cross sectional area decreases

i NC dIS ce fromsaid pne.or re bo
b, The 0T o Clafth Mol Al BnEing (255ir 1 Rie oF more grooves
\mﬂf@vmﬂﬂﬂgcﬁksE&ﬁﬁhapﬁ%aOf sai d chanbers with an
operating pressure. 39. The nethod of claim25 or

claim 26, further providing at |east one of said

chaﬁgg éh comuni cation to an e haust. 40. A
WO ehehaHpi4y SREIPEISHIE ONBINg $id @i OF Eore grooves as
apﬁﬁ%H%Hﬂf Qi d nethod conprising: coupling an el enent

to a pneunatlc actuator, wherein a first force acts on
said el enent and said pneunatic actuator provides a
second force on said el ement opposite the first force;
48pr ovhgimgthed pf elgun il firrthes comprisgiarmmng eneeoiemarehergs in said
val{Q/ %H8§#tp%ﬂ{m9ﬁgg@t\9 z?h\égtu%?d&;r glrfgn}l g s\s;\éﬁcp grké/ 01Q é grooves

rom-sai neumatrc ac erein
withr D§Hape Isﬁﬂﬁ{haﬁﬂidk&bﬁsr se¢bifl P 4a5E6nOBLNRIe gﬂf(ﬁJes decreases
rooves, wherein the cross sectional area open for air
with igerepsing dissanderfeemisgicronshergers borehe first force
acting on said elenent. 4 1. The method of claim40,
wherei n said proportional actuator valve further
9CO'TH‘hb$&§h@d ¥LMEn AOURIrEr ¢ h@in p%%itﬂ)n ¥Ad *aﬁe%ﬁr Bore
is coupled to said efl enent. . e net hod of claim
grofm)'es suaht thetr the gaterat simch ausumglm)hleé\t@ thesacsuator by smdtmbportlonal
oportional .actu tor Vg* to. sa d el enent
ac“l*ﬁth Hglt"ﬁé'&crs‘ilseé eaiths §f§° PFOB%H’“B yipater Bﬁ‘é(le tcreases
actuator valve conprises a stroke different than a
stroke of said element. 44. The met hod of claim 42,
50wheTae methodlopelaim 0] ohateimsdid @roportiahalacamtqr valesretluces
stroke having a direction different than the stroke of
oscibatipns|of tg pieusmaticragdustg.nod of cl ai m 40, furt her
conprising form ng said one or nore grooves in a valve
slider of the proportional actuator valve. 46. The
met hod of claim40, further conprising form ng said
one or nore grooves with a variable cross sectiona
area. 47. The nethod of claim40, further conprising
form ng said one or nore grooves as a plurality of
bores. 48. The nethod of claim40, further conprising
formng one or nore bores in said valve slider to
communi cate with said actuator and fornming said one or
nore grooves with a shape sucly that the cross
sectional area of said one or nore grooves decreases
Wi th increasing distance fromsaid one or nore bores.
49. The net hod of claim40, further conprising
positioning said one or nore grooves such that the
rate at mhlch air is supplled to t he actuator by sald

. e o o " o R



