Encapsul ati on of Biologically Active Agents Background
A nunber of drugs have activity at targets in the

whe@on4ase i n the eye, in order to get these toPCTEP2009/056329
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target they nmust pass through a biological barrier
such as the bl ood brain barriqr. Wi | e sone nol ecul es
are able to cross biological barriers, there are

ot hers Wymh IQRCERAMIE PLIGES WaTH heYMMETRISARNCEYL OF
in fact at all. {\/?ﬂéuélcrwgt%hmﬁ I\PAI\?L‘?FR@JTMRN&' ci ent

when given directly Into e target tissue and if this
target tissue cannot be reached the drug sinply cannot
wor k. Therefore many potentially potent drugs are not
useful clinically due to their inability to pass such

b 6109 B&IINYRIGNer s. A nunber of approaches have been
described in the art to increase drug penetration

t hine pegsenh évenbidorelgtassio raihoderand apparaipsrioatie ¢rnginuous

b | he f ti he barri ' i, F
ey ol Sl oortiic % Ria ¥ ol ok Eerarh lggesialln o

r §aus fodm pldies P reei gresertiinderitibang o rélatddeto cellular ceramic prod-
perneability, of the blood brain barrier (Saija A et

alicts pbtHaedPy sHeh naetheds- 138 (1990) ). Anot her approach
resides in the nodification of the drug nol ecul es

t e [[nstance nodifications of proteins to
AfggﬁﬁﬁxbiﬁggéﬁPQQchs the bl ood brain barrier include

gl y qileré @ars geheR piéthbds kabwal foe tRétmareifdctoye boceilmar @eramic
prodrug. (WO 2006/029845). Still another approach is

tmaterighs myeindipapring orxammpPlesdreel ease pol yners whi ch

rel ease the active ingredient froma nmatri x system
directly into the nervous tissue. However, this

agplirseetion $inconpasatioh euyd imjection)esndsoreghanical distribution of gases
intervention if hgﬁlanted directly into the brain or

spi HaP leyMpcosiyMmelet al . US patent no. 4,833, 666)

t | [ C [ L@NG

7| BRI SRR Rotal ilescOTB LRSSt ot uncer
br aivacwumh t he adm ni stered drug usual ly drai ning away

ver uj.ckl.y. (W) 2006/.029845). To overc t hese

 SrlnshigH Gheo g ey ceroa Cedinehs s Bith used
iRing PasPPOWdEr Rlith @obm dgerteints Hseguesl hefing. i s

t he rapi'd opsoni sati on and uptake of injected carriers

by the reticul oendothelial system (RES) especially by

e/ LT B8 AR Pt O iohioBtoBEed s R o SHBRGuiorent

ofypitelly omprsests roamires frascé Wwith asbélt @taﬂfymg the glaes powder
brain and to the eye. In particular, it wuld be .
drd fasin.eand amaveey laedingrprrafesi Ve yoaning involves the foaming

; I ; the bl ood brain barrier, which
agﬁ%gﬁﬁgﬁggh?ggﬁﬁ$$§§'on entry into the brain, and
whi ch nay al so provide desirable rel ease kinetics,

NSuMheErg oP ks Bivengébi 1 ity and activity, and have the
ability to evade cl earance nechani sns. Bri ef

r r g ;
bR Ry f g o, ppierta R sl fRhing of celluer
nearapac t proidestsi (sees pensioam drags)l @aying Eodustiogr arings about
oht ai ned fol |l owing, anal ysis of a.nanopar.ticl :
SCRaleS 18 16 PR IGaRPORel i ot i rivgeried il a5 the thermal in-
MUIhiicP dRlths | cefluldir deraraitt pmd&qgmw@sd@bgé f84mb NRdaptation of
nanoparticles plotted to depict the distribution of .
tthesgaphysitad popartigsi isnthaneiobergosside. dhisaisgadyantageous as it
sizes. Fig 1(c) - Miltinodal size distribution
(derived data) of the nanoparticles plotted to depict
the distribution of the particle popul ati on (nunber)
over a range of sizes. Fig 1(d) - Ml tinodal size
di stribution (derived data) of the nanoparticles
plotted to depict the distribution of the particle
popul ati on (nunber) over a range of sizes. Figure 2.
Conparison of the ampbunts of encapsul ated Dal argin
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(b) Vit E TPGS 2% surfactant 7500rpm 2mn 20x mag ( c)
Vit E TPGS 2% surfactant 7500rpm 2m n + dAbl 20«

wore@odydsi t E TPGS 2% surfactant 7500r pm 2m n BCTHRRR09/056329
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20x mag Figure 13 - Confirmati on of generation of

m crospheres by |aser diffractjon. Formul ati ons of

m cr ospheres were all generat by the H P process

usi ng pol ycaprol actone. (a) Vit E TPGS 2% surfact ant
4000rpm 2 nmin 20k mag (b) Vit E TPGS 2% surfact ant

mm'%m( @%ﬂde%@ thec plagst toebgpadoren s rqugtanaet needs (e.g.

sur%g@{{g%&gg&ggéﬁn&m@gﬁﬁga&%t nrgﬁ) r&z@ur e af&)n properties)

Confirmation of encapsidation of dAbs into HIP- PC

m cr heres by SDS- PAGE anal ysis. The m ¢ he
V\!Qr%?'fﬁlQsé}e@H,t%?Fgr%%'?\tt'F‘V?Wﬁ%ﬁre'?t@? tgra I@%&LP‘EEW m continuous
r f u -
&%M@h@rﬂ}ﬁf d @@Iltﬂ@?sg@nkr}ﬂ %Egt Me-p |Se&§|) (I';esrgﬂﬁc ife) com

pellets , ana
eprisapgi dat ed dAb. Figure 15 - Confirmation of rel ease

SDsSbARBTBAL JeRUnS Aebmic Pagisles B84 R BIVHAS ilibn @ foaming
t hen h@ﬁﬁader Wﬂtl@@oﬁ%ey’ﬁﬁ@@afcpbeﬁbm@%arﬂ&e@ran@ose;w rtﬁkoFPlg agent

rel ease dAb, the debris pel (5 mns
the sudler first apeed {aheratafoyeea caljulsDsERATE plate, and

S 347 ARSI S8 e M gl o oo
ol ecud@wn weHilghdonlsgihg iThiea @@boﬁ@@beédrﬁdrgdﬁaham ehifiret speed,
of the dAbs had taken place. The al so confirned

t hat tW@rmr%fﬁlég|9f'ildaf’cQ°“89<:$aﬂChﬁg“bt|¢fe§ﬁrﬁﬁthC Rgte.

fragnented due to the rel ease process. Sutmmary of

I nvention In one aspect of the present invention there

is f can detboalimenhofl thod fmCamdt athengrdsenit dgveidnyrelates to a

act ve ents in part t rriers such net hods
BRGTSi0 Hiproion Slson ) T dPPs Sltaa yIar GrerARNG plate is
at?ﬁns‘?@nre@ﬁ‘rd% %Bld*féﬁ%ﬁ?tfbma%é Bhi@ ofR EI oo?hr% bM&Rermedi-

of proteins and or peptides across the brai n
baterdosvepgr atne Hpsusaddnighar obequal tarsdicosecand speadd. This is ad-

OIAGEduscaS | ST B0SteRbarsd b deliual cBragheidleei be per-

Ofdrmed W d BoRardfi reldtRer Bl fefiSeralufe At the need for the an-
enbodi ment of the presént invention there are provided

pagalingutanveyeafseicend coonpyers ite gedepigtarit 4p safcoratatiugly high tem-

VSRR SuaRE 2L PR T ko (R R PUBHE T Frps in the

ofoapre Hdrdstrétchngt Serétbtpaty high tmmbér@ltureacrrer%ﬁeﬁabgf only the in-
bl ood brain barrier or for delivery to the e

atﬁfff‘ﬁé'rat%ﬁﬁauﬁ‘ﬁfmwm‘fh CAB bewBAtteh ke ar énldfiﬂréé@,"t@r)dh@n the an-
| I"
CledIRBRLEVS] % pdich G e HEREM 1o sER iRl R Emperature.
eSiaceehaiahadalives raquires anreddtiviehy myi cmmviélyer piris sEmohomical to use
|nvent|on rovi des particul ate c iers conprising a .
p%n@neraanipﬁnw% o5 1% doh AdeRtes] by BgireaIantde iAlively high
Bierafings E@gh\%én @ |ﬁ?é?hfégila9cé'c‘5n9é‘¥6r' i§ Ysdhea second conveyor
carrlers ne enbodi nent of esent I nvention
tﬂeerséantéo;art@mmattme wetth &D0SE lemapgnlaadlthgr@ls no need to use a

bIO|O i call actlve ent ! artl

gsgqﬂye&ﬂr r%stl%tag tgsnpggﬁntﬁrcﬁ pp r@‘oec étj)(?’rc in the long
k%ﬁﬂégmgaéhq_actlve agent in the presence of a
hydr ophobic ion pairing (H P) agent and in an organic
sol vent; b) dissolving a nononer and or ol igoner of a
pol ymer form ng substance in the organi c phase forned
in (a); c) form ng an enul sion of the organic phase
formed in (b) in a continuous aqueous phase to all ow
pol yneri sati on of the nononer; and d) obtaining
particul ate carriers formed fromthe enulsion. In a
further enbodi ment of the present invention there is
prOV|ded a nethod of encapsulatlng blologlcally actlve

T g, o, - o o o, s



bi ndi ng nol ecul es may conprise at |east one non-Ig
bi ndi ng domain such as a donmain that specifically

wWhrewda4:m ant i gen or epitope i ndependently of BCT/EP2009/056329
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different V region or domain, this may be a dAb, for
exanpl e a human, canelid or shark inmunogl obulin

single variable domain or it y be a domain which is

a derivative of a scaffold selected fromthe group

conS| sting of CTLA-4 (Evibody); lipocalin; Protein A

der V&M pBIbssimeat ofidie diestzasransi Pﬂ%pr@iﬂﬂt dnyention relates to a
(

ptﬁngHg%ﬁ\glﬁghe?ﬁﬁe d@e‘?éﬁ'@éa%%é@@ 'v?é% nsf rerelo:kgﬁﬂ tﬁ@(ﬁ% speed
(meyrtzdalﬁ‘j/) or dgsysf ther firpeapesd, qmrelferablyﬁmwe)en D@}DIUI 258%, more

“ielTehi (RIWERA % arPB: oSt PiETCRTY PRGN e &@fd 5%, Stretch-

dans;

A gThaRes® FRiges Brofies iaveriott i HepR (AL Rlor HBRRr kivalues)
h\abilebeiemuImmlepestyé@epmgohhetafnourarcglmeakage;]relatl\miwm to In
obtain to,a |i other the natu

| 9%te t%%ﬂ‘i EW@& Th'QE}rﬁPﬁSEﬁ] HerDCER; ché%her stretching
At@m[g#gt%é id §e|9fL¢D28 fam |y receptor expressed on

mainly CD4+ T-cells. Its extracellular domain has a
varlable domainlike Ig fold. Loops corresponding to

het 1 oo EBHOREHREE RE 3% JFarchRRcutte Bt unyantiop retates to

piefryd waéreerﬂ'HQAd vﬁfeféﬂo%cbétw&eﬁ nigé Ry éﬁd %@cdSWd/ Qpeed is between
different binding specificities are al

R ianedi @%. (qrot?etweeﬂh%ranéiei%ﬁ»l),soéee‘i @ownhrfo @r%) belng preferred.
I 0, t 0
8% R 0 gl e SR 2000 b ot c
wiamb plamntqoehnnlsrmllruhghmeramemnng todrebuyl refeasingh sress and re-
ermﬂéﬁh b|||n et|n0| ds and lipids. They have a
lg%g fastuteig QW structure with a numer of |oops
at the open end of the conical structure which can be
engi neered to bind to different target antigens.
Ant il &ni amtmddarnbet ok dme 1i6st- A ciniheo peedad inverdionerelates to a

SR it s S TunelS Babueeny 3 s o0 € Belantageous as
Uﬁ@lﬁ%%ﬂ%@@ﬁ%#@@é&@%@@ﬁ%léﬂpl%fté 'fd?rﬂﬁbd h&s 8imultaneously ac-

scaffold derived fromProtein A of St alo | ococcus
a@ﬁ@@@lemr&we@awetﬁérem@ Aae riePrevedinsy &tl@naﬂppg@ﬁs imH@mpari-

P alraheiis® ladhisl aFySFelhBh A0S Refimipalge

gendd aatneérﬁ@pdn‘raedmf $i7d ifipst @dpevty tHRC préxHit doesntidnorelates to a
further details see Protein En Des. Sel. 17, 455-462

(@@ﬂ‘@d \Hhﬁreﬁ'Pi@qfécheAﬂmﬁﬁeP@?%F@yrﬁﬁ 2 OkRsSHoAM plate.
proteins derived fromthe A-domain scaffold famly.

The native domains of approximately 35 am no acids
aﬁlm@foaﬂmudgfsitepema;lfi Erodpbe dpebandexbesitoelist Boreinsiiating piutyoses

S Gl B REETIID Y pS5e Hopaied Oss. G GRS can be ob-
delid 5y 568 th‘?‘o‘F ESm%' énf'ﬁ/%hlﬂ@' rﬁSﬁér%?’(s]d%)vas]égﬁT‘Ozé@@%e amor-

(2005) “and on on Investigationa

1@(@)8 gleegpewue( JimenSieocze) aldingagfundr 1% Ti@, during grinding (e.g.
nono i serumtransp rotein., Transferrins
B R iy blesR B hae B Y PARLGRT Bolseh DRy oiRpynen
| 61668d LA & reQDIrbdethgIERIBIEST TiD, drRFhASEYalPIhareial is
| oop. Exanpl es of engineered transferrin scaffolds

i preferaelytaw@idetans- body. For further details see J.

Bi ol . Chem 274, 24066-24073 (1999). Desi gned Ankyrin
Repeat Proteins (DARPins) are derived from Ankyrin

which is a famly of proteins that nedi ate attachnent

of integral nenbrane proteins to the cytoskeleton. A
single ankyrin repeat is a 33 residue notif consisting

of two -helices and a -turn. They can be engineered to

b| nd differ ent tar get antl gens by random SI ng reS| dues

T T o o g,



anti body set out in SEQID NO 5 and 6. Further details
of this antibody (H2L1 ) can be found in PCT

wQ@ppbiteasé on WO20071 13172 which is herein i ncCeCpPBPRD®6329
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by reference. A n alternative anti- b-anyloid anti body
VWhich is of use in the present4invention Is the

anti cody defined by the heavy chain of SEQ ID NO 7 and
or the light chain of SEQID NO 8 or an anti -

b- anyl oi d anti body or antigen binding fragnent thereof

V\lﬁ‘l T HeCUIhasRASS, thadressd ipyentioa rarat%tman @9@3@5@3 fqf the con-
h ti bodi
SRR ot FOR TR SRS Ro e 20! POt

et al; Sequences of proteins of |Imunol ogical Interest

NI Hal) 1z9$(7ém|n h‘arrﬁl@tfor me?m?ﬁrdwunﬁx@r@md particsi drnd blowing
et a (199 JMB 273, 927-948 e cont act

def i ni 2G&5H Whti V@Mﬁ‘@cﬁla finst RPM?d tferely form A cellpar ceramic
and Tgﬂgfg %gd\] M (1996), Journal of Ml ecul ar

Bi ol ogy, (5), 732-745) or any other established

met lopdarf annealingelehndott aeneatimigdseed defiulan cerdrnicoplgtealng cooling it
determ nin known to the skilled Wanln t he %(rjft

I'n onedRMBIRIRGANVEYINGHEAT RiveReNGAPERS laraerdean sAKLirgkspeed,
pr ot ei S otar f n ch r
exanplt@e%\?é{j ?F\I%E&iﬁé‘ %r-%éeﬁr&be%égﬁr :écleglgt%gr S%nf”e plate.
VEGF, NOGO, MAG IL-1, IL-2, IL-6, IL-8, IL-17, CD20,

B d. FGF-2. I GF-1 . PEDF, PDGE o a.
corih BlRarRvdts B sesonS asherLOtHe RegSceirettionsiates tp an ap-
GhdpatdsHor tr%:&intﬁfuo@% prb@u@&%ﬂé‘@élluﬁ%ﬁﬁﬁ@?la@é coM@rising:

i nvention the antigen binding protein binds
| n an aafoasring furnace idotenmatly teating ceransiet mamclteaeand a blowing

g L

car Veging ey fikg speedos.ehines Siedth VapiRy he@tluragssauurberamuc parti-
such enbodi nent the particulate carrier is

nan&lesrandsaid pewingagans to roud cplldat P@@@g@lﬂtei ang
AR ST
a peptwindesaid mnaetling hehr beibgddomnstrédme fpemt saudlfatamung furnace

carri r isS a.nanoparticle and t [ i call
g ANOCARRPTNAG o CoRd; EYe¥Pha a@teﬂa]% aneyitg Said clluar ce-

exa 0 t Yspddd)Y th d first
furlfrﬁrln grﬂg?ment t g%%erétq éla{atlr}e&gasr réle %Ec,rggr an said firs
nantspaedl cl e and the bi ol og| cally active agent

paf?roe e oot i il S SEpang gy S fifer than the first lin-
ieerliddeprpideredAdRg iméan S nfdyob& pFovidéd forf $Hid Hiest and said

iment the particulate carriéer is a mcrosphere
a$ﬂ130lnﬁe,0qu§V©rg| cal l y active agent S a peptl de. In yet

ph%rlngggﬁrgé he | E?E&S’.% ﬁrélcg égrg HiS ' furfher comprises

camptesesdiate edriveyen phibnt e s‘@domutcmvetybr forargristerding the cel-
domai n anti body or antibody. In yet a further

dHish feRamic I@'ﬁEe Bam WGIftﬁ%teCQfafreNPé(e gsframysaid gga,rwg}gefurnace) to
I \
P50 SRRSO (Bl RN B IRREATRIYE aERLS of e i
pleavediate aonmmsbatween caitpfinss and seaong@ohiveyas permlts the use
according,to the nej h sent i nventi on.

for@ FEFORMSERY G Wi Vé%rs?e%br@ﬁts i, ten; yere said d8bofd con-
% TeCY |?e°ctlg>gg:qé'6@rﬁ "toARE fi f\“éttéBn‘\’/eg&e TH) %epé’rftlcél%ﬂgtadvanta-

to about when neasured uSing dynamc
sgmusenu vigiv e Hine o@sadting reducedraoses pemiaiti lemgih, veltich esmnportant
about 90% of the nanoparticles by nunber are within
t he range of about 1nmto about 400nm or about 1nmto
about 250nm or about 1nmto about 150nm or about 40nm
to about 250nm or about 40nmto about 150nm or about
40nm to about 100nm when neasured using dynam c |ight
scatterl ng techn| ques. In yet a further enbodi rrent of

e oy I ~N\Nn7s7 a1



equal to or greater than the nunber of net positive
charges on the protein. In another enbodi nent, the

W@ 2100041466 H P agent is sel ected fromthe groupPCT/EP2009/056329
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consi sting of: dinethyldi octadecyl -anmoni um brom de
(DDAB18); 1, 2-di ol eoxy-3- (t rigret hyl anrmoni um pr opane
(DOTAP) ; or cetrinonium brom de (CTAB) and the H P
agent is present in stoichionetric anmounts equal to or
greater than the nunber of net negatlve charges on the

p'ﬂdt'@t\/@f therelativaly lsge éengiiohtht saegnchgemsyRbminen compared to
Ct‘We'l ﬂ%dpﬂ@éggp\g%g d potentially be used as a HI P
{0°86

ag ent the protein. Hydrophobic ion
pairing (H P) involves stoichionmetric replacenment of

pol ar counter jons wWith a speci f sim|lar charge ,
but ?” @gi’b%ﬁ@pntﬁ ol f\?a%%QP”dAg ﬁcwgeeed aHéPt&rWegt%% conveyor IS

[ | I
LBESER B BY B TR oAU} g by SRR SSRAB i oo
oo smd $&amlneh speatt. dnaother gards, sohagriae dsvem adssaid third speed

ene ¢ Ior de. usat Lum (Bi s(2- . .

ST FHES 40 P 5o STREE: ndrls B SN GREASSRAS termts the
ssttdtafhg dfafe RRllLIaR TSR platdtPBE RIHRPHeIERta zone of relatively
nmet hyl ene chl ori de cont ai ni nt% docusate sodiumis m xed

r

whigh tempetateict svifhoot ¢hey needutor ghe artiiealing sgnveyom (sesend con-

SBnlonhButk et RLRIGebehebipbRar A bReffifginerformes at
P asiativédy térnparafiret leadprotiesNsiressreidny haiitching performed
chloride allows the Fr otein to be encapsulated in

relrfbRIREVELY W MPErefBspher es pr epar ed via a single
| | f
v EF 8 R R bR BRiTEG 4P ird P 3pRERRGE A di8%econd

pdeel, hadepenadntfdriabhgumeang may ey bemvudﬂsdarﬁort baidpthotlecanveyor.
is anionic and the HI P agent is cationic, for exanple

the pH may be at | east about 8.0 or at |east about

10. G @mdoird tseéfsthe%*é%ﬁd ila% Bet éf'thé rééérﬁrlﬁ\?édttb% the first and
enbodi nent of the 1 nvention ereln scri bed
cssmtqndmmweaqlwemas qmadaptaworab@lhgm‘ruvaboutsu@hca wnay that the dif-

th t t he, H
| B BeeeriRl St Sed bhA The B padt 5 262580 fess of the
6f+r§t 8peb@spreiérapl\abetifech @ &id 12895 tdd préfeMAbI¢-KotwkBn 2 and

one such enbodi ment the wei ght/weight (ww ratio of

p2@e Most preferaphe beiwgend aodsl%%olngmb)@t vords: dng fiestiand second

o 95, BeSe Broeh T subn A wefiiht PR Hlelg A bhvetn the sec-
| @ p@d ahd Ife dirsti sperid eXB% crbesH, Hebepably etvebraASaNd 25%.
about 10% or is at | east about 15%or is at | east

a'Bo‘-iﬁmQ@%bﬂd'm§n§§tth|séiiﬁ@reé‘l§étﬁan@/5>eweqns5 and |285at
about 50% or is at |east about 60% or is at |east
about 70% or is at |east about 80%or is at | east
aboln ediBddifRentseahithed scedreh atpectpwbér@ aniisteampdizte @denveyor is

FERETh &< ilederies Ueipenine oty SorlSeahes Boag (Y be between 0
P Y T8, LA KetVRYEN EarRd 5*7@8&%9%}28%&%% or when the

protein is a domal n anti body mai n anti body to
poI yrrer ratio may be at | east about 2.5% In one

pr 0 %.eﬁ” n%j r?n%p;ﬁh%]f 35%%%@2\%6%’[&29 hi.ﬂfvéllﬁ\évﬁ{]&ﬂvent'on the first
ogdrivenat Infayp We %@bgféds)to B rBSistan® %ot Righ@PotEmpefXar®ltRan the

is at Ieast about 5% or at | east about 9% or at | east
a3Rn9Nd1608\EY0oaL Thigaist adyriiagees @lS the teraperafifeuin thevdoaming

gl B e Pl R B A0 2L

be at | east about 16% or vvhen the protein is an

anti body the antibody to polyner ratio may be at | east
about 1% or when the protein is a domain antibody the
domai n antibody to total fornulation ratio may be at
Ieast about 9%In one enbodl ment of the present

o o - s Y Y o - o a1



wat er-i mm sci bl e plasticisers such as dioctyl adipate,
triethylene glycol di-2- ethyl hexanoate, trioctyl

w0 eooasi4se at e, gl yceryl triacetate, PCT/EP2009/056329
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glyceryl/tripropionin, 2,2,4- trimethyl-

, 3- pent anedi ol diisobutyrate, >g)methylene chlorlde

et hyl acetate or dinethylsul foxid car bon

tetrachl oride, chloroform cycl ohexane,

1, 2-di chl or oet hane, dichl oronmet hane, diethyl ether,

di met hyl formam de, heptane, hexane and ot her

hydg u t : -
ol i S EenEbFthe | icbnd dskect’dt e, BRSAL Tyentign. the first
!&mmlyer mayble@ayibptdd:td‘lbé resistamin¢o anMxibe’ratnn’emfp oh&00°C, pref-

i nvention sol vent used, in the nethods of

i W@EH& RIP é\ﬁqﬁc l@d e SREAM! FPVIRYRENAM *é%@déﬂ‘ieslrtpd%e resistant to
L’ -

%E%’%a@ﬁr%g@feg%ﬁfo @Pg‘rtg P‘gllrw%éé E%Q’ﬁéuxrgﬁ gl?é’rt‘yplcal maximal tempera

ltupesifor ihe faarningraand thhiecnneabng stepnrespdctatahy.l et her,

di met hyl formam de, heptane, hexane and ot her

hydr ocar bons, nethyl-tertbutyl ether, pentane,

tol W@ﬂwbo%l’lrﬂeﬂ’fstdﬂtﬁ@%@kﬁblﬁ’@%&@é‘@t of]th@‘btr@é@{t iMshtiohS the interme-

I somers, benzyl al cohol particulate carriers,

cdiﬁtmgom\rews rﬁ@m@omrtsg ﬂOH%rrT e mbﬂ@dsdlstanﬁrakbetyeehetmo rolls

b R Db R R Y A 3R BELEL e i anc o

srax f Rgdiaalty, Shllsfd@t%mbeltcahﬂée I‘rbm vedm @ 1 06l Ihrﬁdfh@bﬁhﬁtﬁbdlment
pol oxaner 188(pluronic F68 or E127), polyvin

yl
a‘]h@o%'étancﬁoﬂ)@WWI twa, rolls P@I'@)HF@ fren @s%rt‘baﬁé goIn other embodi-
Ny S
g@t)éé{sg ot d%@?r%%aunctl oﬁ@* a co g‘l l%e %ﬁ oxyI' afnegﬁaqiess than 1.5
ethher s, al koxyl ated esters, alkoxylated nmono-, di and

tri cerldes al koxy| at ed phenol s and di pheno
eth V@Pm@useéﬁ%@éﬁea%@'%é?'ér 8Ng& htES%yP'@ fange is large

t i h
érﬁcﬂ]%‘:?‘d rg@‘z‘?‘? z@’?w%gfr?l% gn@stg?féjblg:lﬂggs n%ﬂ?’oer of friction
szines bet\rmrbcblxe;floed:lUM|Warmetmatesahdsthef cerh\zmﬁom Thus friction

sul fate d netal .salts of fatty al coh tes

E\aio g =1 St 9 larqn” dBlepges 8‘%%%?‘%@' ﬂ?ﬂ%? Gmypdn case
O6f BreaRa§é o?aché cENDR- aleeamic baté Hedbhierr sigAmedhtiERigher. A roll
the surfactant is selected from sodi um chol at e,

peesaeis ad@ntagenushasarse (it mepsiasde penaluctdhan kelt conveyors

e L1 BRbE RS T PO BoRRO e A RO BB W B usedat rel
pivary Highh teaideraturetier frinh igiss, T éstatiallitaleogbea 450°C).
active agents, obtainable by any of the nethods of the
i nvention hereln described. The biologically active

{ {
oo SHERSR b oBE LSHLLE GRUESIR AN, e e
saiate bom}sygr oy Iaetsntuatteﬂ atnthettegimiegof thie amméalng Iehr or in an

particu) carri for ex | e, .a proporti of the,

Bl ectaciale fof il efsh s Naerd Ao Hag ik Binibea S aggiing lehr.
ablllty to bind to their target when the agent is a

bi ndi ng agent and elicit a biological response on the

r eI dais eadviantdgedvisdboryiapdithg apparates dayench far way tthat substantially

cles. Such sui tabl e

R EpERuE ekt den, i WBaslpdBend i er Nadn tardaybo direc-
't"tSH)Léj@sthlH tH 2o0bf thempeftatue \ﬂhér%tﬁétcrﬁh?%@@ .g. between
In a further enbodi nent the conposition retfains at
|t@§§‘trst5am Bte secongk eormiegr figio iNtrrMestiafet(thicst) canveyersis present
70% a % f t. - -
(87 evetne e Ts T s, WSt LM b har il dE B migymediate
release fromthe partlcles for exanple in one
enbodi nent as determ ned by ELISA, Biacore. In one
enbodi ment the conposition will be capabl e of
eliciting a therapeutic effect in the subject to which
it is adn1n|stered The blologlcal act|V|ty of the

o o o a1 o



a nedi canment for the treatnent and or prevention of
AMD. The invention provides nmethods of treating and or

wW@e@yaashg a di sease of the central nervous sPpGI/EP2009/056329
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using a conposition of the present invention. In a

further enbodi nent there is provided a nethod of

treating Al zheiner's di sease Using a conposition of

the present invention. In yet another enbodi ment of

the present invention there is provided a nethod of

t GRWEYAGISAHESONt) pFEG YAV rfr@catre@rféhea@elmé@rr@ramw Rjate guring and

OSii the present invention. The

nve%yﬁgﬁ&a §rﬁpgﬁF§és nmet hods of treating and or
preventrng ocular di sease using a conposition of the

pre ent ention, In a further enpodiment there |

pro %(jvfr‘i‘@ﬂi;?oef e seeend ﬁépﬁﬁfdng? h&, PERSSHY urrr\ger)&r% where an
u e ,
SORBAEIRASE 08 Pt e AU oo oy e
ssistshanio denmiperatsiees tin the stangbeb@OC-800WE predadbdy in the range

ol | pabl e of polynerising, or a polymer which
é\wg@@ﬁﬁ i nsoluble particle in an aqueous

enviTh Eeadvdritag 8XATRS ehEBéserfdeGhy aﬂ' hr@termedrate (third) conveyor

particleform ng substance will be soluble in

OPYAUNES asmpr@mellanr@rhranéttlormqtmenstée flrsrh@ort\@ynr and the second
Oiﬂ\@ﬁw ate carrier"” as used throughout this

% I'Frcation |s used to cover bot h nanoparticles and

m crospheres. "M crospheres” are particles conposed of
various natural and synthetic materials with dianet

| ar df2r@ thHech aspAciwiae e%l’@se"r‘r"aﬁUQHF'@n detades 4q Qﬁlét@rr@ramrc plate
%%%"&%ﬂr&m@béeﬁgvr? {E ﬁ#‘éﬂaﬁ?éy@ﬂ{ tr‘?&%ﬁg? erlongated In

gan renesodimantpaet longest dumiarmo:rr oﬁmﬂmercetts ds.gudleel Iémgtb) rnnay on
enotes a carri ruct ure C I S a

CENTPES o ot iegt e SHOSLEh EBAFOR 2 G P, 6 Gats imension
grS?rPEHSFCU%'P t®Yhd ESrf?&é’ bf e mate ﬁ'fe@rﬁg ﬁﬂéﬁrbbﬁﬁ‘ﬁerﬂs of the pres-

I clent anmount of the particles renmaln
sertsneentionl thys ratiodestwaknhdhe everage largestidimehsiosarofdhe cells and

body, fol |.owi ng administrati on ang for
Berferad Spofestaiirate B trahaides ndhY BAdort e (2 4 advan-
L {3g8els PAtERRa® bebh FOUR] ® Be HebRed 312 afd 1LE@saYFrovided a trade
term"Biologically active agent” as used herein_is a
t@ff petween insulaigincpiopertias: andthaenslanical eropertiepefor the purpose

AR eSenahve iR B8 FrpiBethiha R lb it Eerage targest
déifensidreand e a@éragedimalldsy danénsien agericeramgasived with ultra-
"biologically active nolecul e" as used throughout the

STRUUE Measurenentse figitiasapac aie: RtiRaRfeulirasoris rANalimag meas-
AP IR0 il fin i GirsDhct 6F AR06ENeling' o tEEhing) on uitrasonic
stodnsgit tmesi meai;rlereﬂomergbwvrseﬂc(penpdamellcurml tectileeglasa foam surface)

5P Beet SincD 16 ROt # ugigre i oxbibiia & Siaw conductivt
W@@ﬂw/mm ar hgod Wit éideﬁé@ §©1 Wk#;/h&@t i on process

may also result in a mxture of fulTy dissolved
ol ¢t @aheambodinars oé ible dhisd lespecig e geliwar catamic glate may have

e apEametie B SukPlrE ardyaak De R GaPlaii AL (he methods of
phetfRstesgery bNthefpreBerCiH &ftioei ght of at | east 11kDa,

or at |east 12kDa, or at | east 5CkDa, or at | east
100kD&an meadlrrmisqf the thinsh aspeel; th%@@HU@OQ%MNC plate may be a

(ARG 16t ol ERERYRE EI R TRN o3¢, G T Tangtn or at

| east 100 amno acids in length or at |east 150 am no
acids in length or at | east 200 am no acids in | ength.
The term "peptide" as used throughout this

speci fication for encapsulation in particulate

carrr ers |ncI udes shorter sequences of am no aci ds

o - Y - o I A~



fragnents and other protein constructs which are
capable of binding to a target.A "domain" is a fol ded

WEe@vainset ruct ure which has tertiary struct urBCT/EP2009/056329
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i ndependent of the rest of the protein. Generally,
domai ns are responsi ble for dcscrete functiona
properties of proteins and in hmany cases may be added,
renoved or transferred to other proteins w thout |oss
of function of the remainder of the protein and/or of
the domain. A "single antibody variable domain" is a
fol ded pol ypeptide domain conprising sequences
characteristic of agkEPBEXCNATIRMEnIBIIRes! !
therefore includes conplete antibody variable domai ns
and nodified variabl e domai ns, for exanple, in which
e aqr e e
BB, SR Sl STBRKCo PGk B8l 35 3HTBBment of the
donesentsinventiant i body vari abl e domai ns whi ch have been
truncated or conprise N- or C-term nal extensions, as
wel | as folded fragnents of variable domai ns which
retain at |east theppsagdbRBnaiing LXSIRATISEEMBODRENTS
of the full-length domain. The term "Light scattering
t echni Afifsrighaiheusregenieineentions will besescrigedin gonnection with cer-

o) EPesEirheliso | if rbh Hiéhdtd L BaRplds & flg 30 form set forn

siegreire rRa@et, @R b thly PRsBeht linddhitiopcigt irkitéd @nWhbgthe ac-

may be used to neasure nanoparticles and anot her

SUNPARYiIBg claigst s e @Ierm%gt PdeEN aEPRIPTIFHIE doea s sxalyde the
[ g Y,

%reé%?ﬁ%@%@%ﬁbég %%bgﬁ&a% Q A%B?ﬁgl%calﬁhﬁaﬁtﬁqm&ﬂual features

smal t ke |inrthde§leuS)d|féaeusem|me,r tesel may peddiply bdiadvantageously

utiljses th Ii h scatter d by particle djspersjons
LCPTHREY AN 7 TR e s @@fenabvfﬁwt@%t a combina-

deH? fea dur%Etls %?féa%\'dlé‘%nﬁﬁir'a%ﬁ/aﬁfbde'&%sf ﬁ‘lcé?(’hﬁ&ﬁ rlar refer-
I quli suspensi on, t he Browni an “npt1 on artic
|mcmmaehexcjud@arplutahey dilues, eafdrarcas tolie", BaoWﬁrﬁea’u" "second"

tion the partic s fluctpyations.in :
HeerB ot b REe LERE: Birfetnore. FRPHRE Sidih I he claims
Té}ea||nﬂftt5e0é&1s@\4u@a%tsenmmﬁgdﬁé k¥§se by anal ysing these
fluctuations by neans of "a correlation function. The
St okes-Einstein equation is then applied to yield the
mean hydrodynam c di aneter of the particles. A
mul ti - exponential anal ysis can produce a size
di st ribegfinitons:provi ding i nsight into the presence of
di fferent species inside a sanple. DLS is generally
accept ed for the anal ysis of nanoparticles. "Static
li ght I lgl [ ]
scattering” &thwugﬁechgﬁgégnf@?% ﬁ%ga ﬁ€%¥%r%ﬂn ? carbon
t foanms, st foapas iahd cztlulan coacredereGiass Joambdraveda COrrmamatlon of
Laser diffraction. Laser diffractiagnr I|e

o%the . :

FYHbUe hqﬂahp% 'HFlejF‘ch'%jhtyar?er?%S'Y% ermal insulation,
i |C e

PP Rr LRy Snoficd 'é%ﬁ%bé?ew%’f‘?éﬂ*’? %‘5‘535% ndrodent

fresistdrece, Iandraaretg'ecmleraify lighd\weight.tGlasatfoans aragenerally formed by

e tsPh i S8 eR ARG AR AP & FOGED) Sahipicn is mixed with

nyroLATR] I§§§ gen JlagaphRicles) Nehisemmtird! 8atbEQit® a temperature at
barrler as used herein is a nenbranic structure

t\NblChdbeﬁvmiUtmrQﬂ gas fopr theetoaming ageat @ceuignwithin the softened

deEnoMgort skoFe criter Bbbfsdlhish SFrh B BRI B8Y) n the

m crovascul ar endothelial cells, which are packed very
tightly in brain capillaries. This hi gher density
restricts passage of substances fromthe bl oodstream
much nore than endothelial cells in capillaries

el sewhere in the body. Throughout this specification
the per cent age drug Ioadlng |s deflned as the

o e o o " o T e 1



depict the distribution of the particle popul ation
(nunber) over a range of sizes. The data suggest that

WG 2@9514f45¢ he particle sanpl e possesses a di anePE&F/ERf009/056329
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143.38 nmor |ower. The process was found to yield

simlar nanoparticle sizes wh di fferent nanoparticle
formul ati ons were prepared. Table 1 sunmarises the

sizing data obtained froma series of six different

formul ati ons of varying conpositions: In general, the

Hm-a &'Q&Se@@%e|f%@fn@erﬁﬁ“@%ﬁ6?@1”56‘91%?5‘&6\@&95@0@”%”“0” prefera-

?FP]%@%L)%E%P%W%%?F@”% _056 {ﬂ)bﬁﬁelfsa |on of p/g,prtnpd%grefera-
[ hﬁiyoﬂf td‘lleo%r @dhe dﬁhasye oﬂﬁiengoﬁrbepdﬁdﬂwwg@&ﬁs?mdllulﬁr) ceramic.
enc sul ati i nto nanopar.t solutjon o

PR AsBe PaE SAS: G OSIR § dhs s Db GNesh R atprably rom

) t

and&Powerl rg?/r% ﬁ)r@?é?éblg%drﬂ 75 t% éﬁcPdl {;{nﬁ%?’st(ﬂféfe‘?’amrom 90 to
CZﬂfO:th DedOH(BD Z@QM[g/m he resultl ng solution (500 m
, 2 d t t, of de,5-
was a el HerdRl and ifles o idatroBERksE G Bl Wate, when
Sr‘éqjétl#@ fon |ﬁétﬁhb@"t@'€%ml@ﬁ%eférﬁ10 pl3tdd Fefatds ﬂ&a%’rﬂéé’lﬂméhsmnal

eppendorf tube. The vol ume of H P sol ution used
\mectvvw\a@ertmﬂam toicktared pEpoy dengibl it thencentexindf tHierfirst aspect of

SRethr e e dhe 18 6B 6y Bl e R neiBlbo prate
wirith itlig omﬂaﬂélpbr getheléred of Ghanarnediliflg 3UBIe Olise HrASYlate” as used
were m xed vortexi ng at maxi num speed for 1 m nute.

Fﬁéh?éﬁﬁ‘f@xtrﬁ-ﬁ t@%é@%@ﬁ@%tvﬁsth?r%ﬁs%rétdﬂvﬁ?'?tlfﬁbde%s either to said
7

SRS KBS BB DAE DL LK (156 L0heahdd AteRnoversa

calttieg bédaidrudntineous plapa; epare nanoparticles. In order

to co rmthat the ss had n successf ul
Lo oS e PReearld aTes BroviesE RiBsSan i, (Sim g resisting’
a\ﬁﬁéﬁ‘?elﬁfm ?c%'tgt%g Pd’fgf;é‘él_%ﬁlédntoté@oﬁ\@ﬁ) PUReBASHPatWRE conveyor

det erm ne sequenC| ng
sthasse dot Babstantualeadefo@m/&vbente»e)qsepthodmldaténhmeature for an ex-

suc sful lLy_extr cted intq the organic se. Exanpl e
AER68 Berort! 657 bREkSpubBhdet Sk tine BRESSverer, e Slonga-
NP 8AHel l§él?§h8'lﬁlé pReReAG ot besmyRY thapl RGBS Y20 days period
addlamgj; 100 BCA nononer to the organic phase

cRtrix tﬁrﬁ@er@éﬂlr@bl lised peptide and HHP ( 1 m). The

(oo w VRIS ReBo05ndtel B st eBRs AE TR, et fvention,
m@anyatforietgeviisatenanterandd (e.gsfoagned Jiasspisgroduced.

LART honogeni ser (fine enul sor screen, 3A Inch probe).
Exposure to the neutral pH of the aqueous phase

For m HCA el ey R PERG AN e s s, RARE for e con

htdlrcmagerpmeldcﬂi@r ofia (peeqiese ))agellutdreseramic blte.dBy roatinuous pro-

f . hood with stirri netic stirrer d :
SO et e R elions e oneod s sop oy cBflar cerarmic
RIS G0 SRR SRIAICIG WidhbBEBULRURIEE. fBufling. |

géd the formulations incu ateg ?r(])r a urtuer Zeﬁg uring. n

ttbemlneoeswmdmtloomrotesm acapuding tpHhasdirsinaispect of the pres-

nanapart.icle f.ormat.ion. . The nanog ar.ti |l e sus nsi ns. .
EMRE B Bt aIREP 1688 ot 515, CRRT e To® FHEBAUGH Py is cu

nlﬁﬂﬁ@%l’téé of QRIIWRITIRcaaBhgthf H10Pe érid bﬁfﬁé’@nﬁé‘éﬂlﬁgr §®ep or after the

peptide and resuspended in water or PBS. The

engioDatewn ef fici ency was deternined by anal ysing

the particles by LGMs. It was found that

approxi mately 90% of the peptide dose was

encapsul at ed, even when hi gh peptide anounts were used

(10ng). Conparison of the anpunts of encapsul ated

pepti de achieved with the HP to those achi eved by the

common net hod of adsorption onto the particle surface

cI early dermnstrated the superl orlty of the HI P PBCA



pol ynerisation reaction at neutral pH would inprove
the encapsul ation efficiency, by quickly entrapping

W0 b@peRtéi de in the particles. In contrast, prPCDREE09/056329

10

15

20

25

30

pol ymeri sation could lead to gradual |oss of peptide
fromthe emul sion into the aqigous phase. To test the

hypot hesi s, nanoparticles were prepared, using the

HI P- PBCA process, by enulsifying the BCA nonomer with
extracted peptide in either PBCS or the origina

medi uniNo$MPREiMentsrofalhe, presgnt pvactionpsald Methedicgmprises the

fr h

S oL TN AR SR g PR sem i o
gf@anp@g tfuértriaee ttmrebypfcgpmy&@ telldlax;/\cer?anmbq%latgeoeeﬂu(te annealing

escribed in ex e amunt of peptide use
f%ﬁﬁmeﬁvt%ﬁm? IFrge {919 '\/\,inﬁhtE gsncgqogpgdhgownp?n a pre-
eneR criito ﬂ“séﬁqﬁﬁ?e?%? ghitficihéels algladd BafPbtdte.

HI P- PB@Aametmtt»pdrmemil, te thleomel {f8stnlertiidAndambeating upifte ceramic

P- PB ticl 35:1 H P;dal lLar .

Saies a1 PRkng Aiect 40 2 terantreadte B, dhai oy igsluce the
4orbfoPBEA déﬂ’t[]%‘?%"e?érmceﬁtafé’r@l Ik '?erﬁgb?étgﬂé“céfmf@l‘ |nI§|t73nce be

ratio) with argin encapsul at ed I nput
scomtpmswecatwmm@%} and889°C imthe BIB$B qbglasg|f<namnwath from 700 to

L G G e U e

reddtoatigvikhbwiahangiagnt @ngemsititied eebduztion 89 denat ):eramﬂz bodies.
7. HI P-PBCA nanoparticles (5:1 H P:dalargin nola

r e &ﬁra/mtq]p@lralptﬂsgweefﬂﬁ: §H§@P%t9é§a (5 RoSiRgEbIN TR 0.5Hp%g to 1

i (R SP I AElE T e Hhf AR Sowig cgents

Tthwbreimmrmmtbochmmsmfrmwﬁrstmspm of thatpreseryeidvention comprise

Fiﬁgfw%@nﬂ ABRRCISIER ihihet At EneRigh T PRdubinh cd geliyiar ceramic
bg NehéiPcaheo |EeCHu‘?%ré ﬁo?-@m"f%'t@gé'rtg&t’ Sfa’&k%md %ayrbonates

incu at|o at room tenperature) and then anal ysing
LEe-gvRaldhm carbahate ariragiurecaabenaapviring propogtmeomblowh@ agent
results. Sy ort the hypothesis.that rapidq for

thectsnr BBRRs o oRAIR: BiotoridibfhavPan e ATRLpPGRF the pro-
%tioﬁ%f&f&l@%?lde?émw“b@dlés CP@?@r&ébWﬁ'ﬂs%étWeéﬁWW I &4Y 2%. For
of the polynmer at acidic pH as is the case in the

pearben &lack, deis preteraldy Sran e 0@6%tansi panicuteslyderefargbly from

B R oGRS o Rl pb O Rrp O AR g, preferably

pladi B es 1a@%neutral pH At a HI P:.dalargin ratio of
10:1 , 63.23% of the input peptide was entrapped into
t he ndﬁo%i”ﬁp@‘ij'm%S Wh dine tpﬁ%s%r”’t‘Y%t@é‘ e ennerlingystep Hay be a

{
Sslla\'&ltef?? ?ﬁxt,.tf’é‘ﬁg%%@ﬁ?%é@f?gﬁg‘to% g'r&%c{??%%%ﬂ t¥perature profile.
encapsAtIttatugmtnthts‘ isi motethe yobject dtltgéteplresfdrEtnn\tétmopathe tdreerature
when th ar icles were epared at pH 7 than wh
twr@y'eve ool Rprinogic Snaraing rdcessieaga nivease on the
gf“d'elf&qé/ in %5%86@ bl’dﬁﬁ JbediREd tv"h?a"%tt;’etchlng
process A domai n anti body (ant1-hen egg |ysozyne d
wm@ctadtunwaadeacmbedemmaﬁm)ane1twh|eg df dhisdeimmgrathes profile is a
dur e .descri bed in.exa of . .

SGREPHS B8 pRE b S FEThidane 61EET 1 pisn siiled in the
téﬂ@ withot [ Liddiuenexpe inferitb P B6R In b@n@faqieﬂtet Puﬁﬂﬂs@r@ﬂ fhese tem-
t he anmount of encapsul ated dAb, the partic wer e
ceereture jeties ds tefelay aeirﬁysﬂﬂla&@r W@'ﬁwr@rgiaﬂﬁéhto reduce resid-
anal ysed by Edman sequencing. In addition to sequence
i nformati on, Edman sequenci ng can al so be used to
provi de quantitative information. The process invol ves
harsh chem cal treatnment which destroys the particle
and all ows detection of the encapsul ated material. The
results obtained are shown in figure 10. The results
suggest that |t |s p033| bl e to encapsul ate a Iarger

M N NSNS A o o



honogeni ser probe and started m xi ng i nmedi ately.
Honogeni sation for a |onger period of 1 mnute gave a

wheivas14suspensi on, but the dAb | ost activity.PCI/EP2009/056329
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Fol | owi ng honobgeni sati on, the organi c phase was |eft

into the 2 m eppendorf and 19? m BCA nononer was

added. The liquid nononer was found to easily mx with

the organi c phase. The organi c phase was then used to
prepare the nanoparticles as described in exanple 1.

TwR st f I Edalsp RBv@nEagenys tal tgayeagppp@dtemoqrﬁ@re transitions be-

AR ¢ | es contai ni ng

enca%sﬁga dﬁgh}hggg,g E%Itﬁ?gﬁg?]htnh%nocl onal anti body

(anti -InGoBeferiedasmbodichergasf the fPﬁTam/cE&ﬁégpresent invention,
r 100 ng PBCA

iﬁ%gp(&%gl%e@rmeg?pgqemgvew IR Eg aéﬁ'cﬂ@r QJ%?‘ @@dt%?éd blowing
g%ggérﬁcé’cl adpye mg@&ﬁj th%‘"eb?%ﬁnnébg éé?tahf?c‘,’c"'g‘%e and step (b) is per-

ervati ons
diosued settile corE381dh 88idogel hutes ;jlatmdbtemedemluqter) eatta gbéeond speed,

VE d i i
R4 B st shaesEre Nty et R e laF Ry, "Fhe fist
t e edPEm, fbhﬁt’st@hée f?thgé lt'r'dn’:’ 1Sl 460 theMir Bb@erﬁdﬂﬁ? upon the ce-

organlc phase and orne white preC|p|tate at
i r@rr@cm@terlatrt@emﬁogan@mftetﬂte ghm@eantOtbfepmwcedoEQr instance, it

P bRt P L bR SRt Bhipegirigals™ T Bidsindrs of the

tregehi gwentioh| trexusecdfi @riref comeydAltonveging hdieofozamiat a first
phase. This ratio of 4:1 organic phase to aqueous

pfﬁ%ﬁoeé‘ dhr deamégszqre pnditpe éﬂﬁﬁé’-ﬁraeﬁieft%‘dc@m’medﬁf gethengnnealing
Sl o hing U6 90 805 4o SEREHHL BB S oo, por
pmét eiebéleulav ¢drabrid foamibs.gatihd glabs fodm, torbhastretohed

Cor i i SR @THRDTENE chr GarESpRa WD) o RsgsRPER A dhe second

f insat
o e e B P e g R Rore R LOfEr B the speed of
sthecfeasrﬁmg porbvﬂyotrt(ee sthefsiscanveyas). Espscighpduhing the production

PLTITELL M 8 00,88 3 oL By st

ms%r? Mt@gr ttU hﬁUérheraﬁstmuy Highéh e, gAbea@é@arseand 20%
dehat ure her ef ore, he honngenlsatlon ste

k@gherohreferettly Det\@eeroﬁ@@d 2e highespanore @re‘era/téy ES% 2@% higher,

RS Sd S0 Bl et SO BB 531K e e

ofortviegohar e foangey zbhanAneptHededdwetor etirt the seedid ceénveyor
substantial nodifications to the dal ar% _Ipr ot ocol .

EReededs ba feduedskta *é%{,JPF Lf@tfh”% @roynd 3 ﬁt@aﬁd'ﬁ?t‘ﬁﬂcﬁr between

B S RS SEENO BoLE AL 8B R profer
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Y a o 'Y T



extraction, as was the case especially with | ow pi
dAbs, did not conprom se the encapsidation of the dAbs
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t he encapsi dation of dAbs into H P-PBCA particles was
found to be independent of pi,for the ranges tested
and suitable for a range of dAbs. Exanple 10 -
Encapsul ati on of dommin anti bodies in PBCA
nanoparticles using the nodified HP ﬁrocess
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the data obtained. The short half [ife of the dAb in
the blood circulation (20 m nutes) could perhaps limt

W@ b@Ibhiesed contam nation at the later tinme poi PET/EPIN0%056329
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permtting a clearer reading of brain penetration.
Correction of bl ood contaninai%on in brain sanples: In
order to account for the anou of dAb in the brain
sanpl es that was not due to brain uptake but was
nmerely present into the brain blood vessels and not in
the brain tlssue itself (bl ood contaninatlon) a

start ] i
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those tissues, leaving only a fraction avail able for
delivery to the brain. This could have severely

weorpnentced the ability of the particles to reREURP10M%056329
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brain in this experinent. To highlight the inpact of

the 1 oss of dAb fromthe bl oog4circul ation, the brain
to blood ratios were also calculated (figure 9). The

results clearly show that much higher proportlons of

dAb were present in the brain conpared to the blo
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nanoparticles was 46-fol d higher than that achieved
w th naked dAb. In general, the nanoparticles were

WO ouwnd41466 be very successful at delivering thePCRBP1009/056329
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the brain via the intracarotid route. This was al so
evident fromthe determ natiorlt of the brain to bl ood
rati os for the groups (figureq . The dAb in
nanoparticles group exhibited bral n to blood ratios
that were greater than 1 at both tinme points
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Preparation was done intially O N at RT 600rpm and
dil uted back to correct concentration. The sol ution

wor®Igersent rat ed usi ng Vi vaspi n concentr at or SPCT/EP2009/056329
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(Vivaspin 6, Sartorius, VS0691 , MACO 3,000 PES) and
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'Mtﬁ loePdi n%'ic}rf"‘Fa?geretfhtan ﬁet@ﬁ%%f&%l Wn%gdlmensmn is larger
honogeni sat1 0 renoval o e organrc

Fihepahatother tmj arfaaoospbletaeen|01ﬂ‘anslirtimerogmprrsenmeeh 1.2 and
t a t aken a 1m of PCL dissolved in
D{é%? Q%E’Ty i\gsaﬁlgdergw aE'?g‘?*’ugﬁjrf"ettl ng up and down. The

r esul tihngh \Mﬁhﬂﬁuﬁueﬁp%ﬂ%é’%uﬁc?%%bec‘!@%hé’ g?@éérﬁqm/éﬂt%nt Rffates to
aqueous phase (10 dextran in water
s@&llﬂJMtGmamplatesmbtam&’E% biynary obthe mesxds of Hie firstaspect of
poi nt of robe entry below the |iquid surface. The
t&ﬁégﬁgerbtf{%@ A ng honogeni sed at either 7,500

rom (MP) or 4000 rpm (M P) using a Silverson LART
honogeni ser. The enul si on was honogeni sed for 2

nEXRMees: The formul ati on was then incubated in a fune

hood with stirring (speed setting 4) for 3 hours in

order to evaporate the organic phase. The setting was
|lowered to 3 at 1 h into the incubation to prevent

over-m xing of the enmulsion as that resulted in the

deposit of aggregates on the surface of the beaker.

Exanpl e 14 - Sizing of the m crospheres. (a) Light
mcroscopy AII four forrrul atlons (|) to (|v) above

o o s - o o AN N - o o



prising: a) thermally treating ceramc particles and a
bl owi ng agent in a foam ng furnace whil e conveyi ng

W@ 200d/1¢8@ni ¢ particles and said bl ow ng agent PEI/ER2009/056329
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first speed to thereby forma cellular ceramc plate,
and b) annealing said ceIIuIaE ceramc plate in an
annealing | ehr by cooling it %mn whil e conveying it
at a second speed, larger than said first speed,

t her eb stret chi ng\l and cooling said cellular ceramc
ph_:)éﬂrép ah dLeHldhiErent of the first aspect, the

p t I Qr

OASHRL O TR el PGS ey B IR o it Bresent
tinaasticer. rFant thisoemasaple, f/aramswglafssrfoameplbtesswbnb produced with an
anneal jng lehr via an int ate conve

r at
t?ﬁ%agﬁe%“ﬂﬂﬂﬂgra BPWQaug?argﬂEQg @8%@%&%0 %FW%'”C'Ud'
agl ﬂf@tnkélg ln&eﬁ@ﬁét@széﬁ‘f ifé1L&h hfaﬁ‘anéfrm%B%te (third)
Iular cera cpatet e per forned nazoneo
rmra/ewoebyd finganneatipgrlehumeludindhawtecond corweydiorTtehglass pow-

PPy TE 0 YL IRgRCerT BBV 0f &n SrPUpLAT AR00rema. The
r@bﬁilh%%bﬁn he § @RPRIRY. Wh%sflrbﬂéé%?\ﬁﬁ/oﬁw& é"pbWéi%rJtl@hf Rractory
foam than stretching at relatively  high tenperatures.

Feteekebelbfijed withya higat-siable: ceamigtreatesial disolineartsipsegdcsas ca. 3

TR0, R e RraPHE M Bebie [ReS diaslatyBR 65ana 670°C
r&l taki beg)inning @ the firenas Wne. bétiveen 230and 7garCnd the end of the
requires a relatively |long conveyor, it is economc

tf@lrw@ diedniesaedirie dtﬁw@éy@nvmrdwas 3 sebpf %"é&ft@?'@% ro”S The

%r’rﬁﬁéﬁ?@rﬁ tHhe | thg ANl Yord %stﬁ %ﬁtégdeﬁn& ?8@”0 at the be-
e nternedl ate conveyor | s used, a sec

cginmiegoof thesintdrangididte zonecamde redchesl apnaxurrﬁmﬁ) dd@O0SC between

enoygh . and there is ng need to use a second conveyor

FBeiEGiTNG 6MY e perdiths €o0p 3G W aBNG S BCE Hetang of the
| ipRgnrianaal Jone. el De_ngﬂw 6ﬁtﬁé'mgfrﬁ§&5téﬁoﬁﬁd‘r%§§ 1 meter. lts
aspect, the present 1fvention relates to a

wiods everet driveth &t argresel beowie®ih higbes dvam the ;speed arfdhe second

SEMEVRD| b aRrREn conrioes wBepset of 4l e fEe R a bel

2veiid QQB/%aVE?deeﬂrﬁflt%bﬁi)ldhd%bV@ﬁ{be?at@F@ il 674 anneallng lehr was

Stretching in these ranges provides |rrproverren
hetautiaPdiCaatitba hegbvwang kT the ads Ydow Oerogrmmmaﬂ@éw (20-40°C)

k%tetggneﬁwot {}feth%rﬁgﬁptl Ifegsg{a%gga%&u??? d'h i’bé esg%’hd c%nveyor had a

diﬁe‘a@rs@@9655 10 BhgNer Ystbele tHengpéapetrad firse cbaveyor leading to
hel pful . In an enbodi ment of the first aspect

pfp@géakassr%tﬁﬁ.hﬁwrigaaa@%@%ofé%méa WABL Srfching of 5, 10 and
dj
A HAREELID B8 (IR )08 SERERL SBRSEe S tveraly

laridioBPrizoritalty mtﬂbetraasi\/ersaltye pre-stretching is

vant ageous a t he one-pi eced ceI | ul ar
P £l 263RGE Spedds o ik itk SREORPE SN REITSEAS duvyg'S in these
r Sl FRSIEWeTE'RSBIIGPd reducing the fracture tendency.

In an enbodi ment of the first aspect, the present
i Five fitst speed|vasesnaysahoet Boemishior Eon atdieeteh pe6chd 99 15%, the

e LR R Y AT Tu PP IBT AERRY B o, e
Sﬂhwlép@éaocﬂél Yheagpesd abhiee wenﬁ@éiétev@orwery@ﬁ)gwas &% higher than
i nproved insul ation properties in conpari. son wi th an

dhResagosd sresek ifedla aatchingurHed Te! Wel ebtatedatiiecfollowing re-
n odi nent of the first aspect, the

@éﬁﬂgé@ﬁae%gggh relates to a nethod wherein the

ceIIuIar ceramic plate nmay be a glass foam plate. The

foam ng step may produce open or closed cells. For

i nsul ati ng purposes closed cells are preferred. In the

case of foamed gl ass, open cells can be o b tained by

addltlon of ‘sone crystalllne naterlal (such as e.g.

N a o o o I .



second conveyors may be adapted for being driven in
such a way that the d if ference between the second

wepweddsand the first speed is 25% or | ess of tPEI/EP2089/056329
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speed, preferably between 1 and 25% nore preferably
between 2 and 20% nost prefeﬁgbly bet ween 3 and 15%
In other words, the first and Second conveyors nay be
driven in such a way that the difference between the
sec ond speed and the first speed is 25% or |ess,
preferably between 1 and 25% In sone enbodi nents this
dtgg grence can be between 5 and 25% In enbodi nents of
e second aspect where an internedi ate conveyor is
Btress[%] t enthréssivestrengtt @M he [kiviafuk @iitnigecond
speed may be between 0 and 10% w th between 0 and p%
bei ng preféerred. In enbodi nents of the second aspecf
f—the pregsggt Tnventiomnm, the first A AL be
adapted to|be resistant to higher tenperature than the
d06cond conyeypr. This i s advantageouf.0dd3t he
LenpeLaLuLe_Ln_Lhe_LoanLng_zgne_Ls_dLgﬁEf_than_Lhe_
ﬂénperaturJ)Yn the anneal ing zone | n0dK98di ment s of
the second aspect of the present Tnventiorm, the first
conveyor may be adapted to be resistant to a
tehmeeatltsrm tapld o s&ﬁﬁv @t giretEhieg dvingsugbduy HAGOEa88dN the k-

second conveyor be ada ted to be resistant to
aV%?!é%ﬁQFJa% deEeap trbt NPAESSYS SHEaHsh a‘ShﬂeéQeQ?@eS or ceramics
t%BuIGag#lvéTB?ﬁe'F@lutrb Rer a tur es for the foam ng and the
anneald ng step respectively. In enbodinents of the
second aspect of the present invention, the |nterne

yor npruﬁe r ol b ﬂhe ﬂb ,
N SRS Cloaamey o1 165 Robnigal Rréities giTpra conveying
'@déédoﬂir&ﬁéts%rcéné%n'véy&* 20 &% ahgNerS®lanVion theé 'c@hvé‘}ﬂﬁg &peed in
ror. Typically, this distance can be fromO0. 2

1therfﬁoarmngcfw@a@ﬁba'diarm o ahsireich tadn®obén \t\h;enNan/owe obtained

{ Rahis € AR e st e dmBh 12D KRS o5 e

and | eggtht Haget-Lipdwierdini gn Ilﬁteﬁdééﬁt@m%y&e@%@d at a speed
within this range, the distance is |arge enough t

righee thanetheusprad ef thﬂ)ﬁﬂ%o%ﬁot“t‘%@éfad\detheﬁ%fofﬁt ﬁbréﬁe gretching
fr [ o/ cel lul e
He .50 s PR 478 BRG T ieh B g Bt 25 o value
dogleanbars tlbetfmetevelubeergalzw’/p, itheas ipplssible jt@ranupal a 16cm thick
of breaka th ar ceramc p at e cone o
p@mqqf %'éﬁ%l % E,a @0 %s(m %ﬂ%ﬁ%}w{tt%‘ét g K/EFRHZ@S@uQ”'V 10%
b@éjéyé& bréa a°gee§ﬁél & dbfect fias! tsét&smtgta@ 1B&drh/nGiRMSEXIE Sirst con-
l'e s to less Jamup of broken cellular ceramc
pYeatoss mhen used at rela tively high tenperature (for
foamglass, this is especially true above 450 0C). In
enbodi ments of the second aspect of the present
' F-"@eﬂté&feméﬂt%lly %60\%‘3&# 2bPafDy *)ebrdimy td@nsémbalitent of the
at "t he begi nning of the annealing [ehr or in an
i pregeneiaventon.ehr situat ed between the foam ng furnace
and the annealing lehr. It is advantageous to adapt
the apparatus in such a way that substantially no

tianped digures D fiesli imve(er 9, aateddrris topesyor i gnd anl ytdrtmediate
t he convgylng di rection) exi sts in the zone of the

PP eHPU RIR@ r Eo¥Y - eTBﬁlfl'fgt @@BVJ@féor(é @n\@’ﬁﬂeﬂf}@ fopming glass
y
(¢1hﬂ%fﬁ%oﬁégn|§§?8%%c§gugéﬁ%f Qfads@erfé\l\deen ﬁe’f‘ﬁ% g k8s Jibbon to the

tlhter'medmtarmbrw’egzo( B6hiThd) inteomeelyaie odrr]tve;nor 5 conveyed the foamed
ter I at econ en Thi s wa ct
I r
Hosh abeeh 10gNbP dneETB NS Iaii6 AR drbatireed T foameo-glass

productlon Is mnimsed. In enbodi nents of the second
aspect of the present invention where an internediate
conveyor is present, the internmediate (third) conveyor
may be re sistant to tenperatures in the range

600C—800C preferably in the range 600C—900C This is

o o " o -




gl ass. The gas evol ved creates bubbles which formthe
cells (e.g. pores) in thefinal glass foam Cellular
W@e0ai#es6 according to the present invention pPEF/EBPR09/056329

bly have a density which is from2 to 45% preferably

3 to 25% nore prefera bly 4 ig 10% of the density of

the corresponding plain (non-cellular) ceramc. In the

case of foam gl ass, the density of the gl ass obtained

is preferably fromb50 to 1000 Kg/ n8, preferably from

7mphan wolhergaend Gasyeyer & Efa%eyomq* SANRYQr @ ooveng/thegdoamed

)/ rein and unl ess
p@ ngg ﬁﬁ §ﬁ§@?aPﬁ§mﬁgﬁnppglate when rel ati ng
for |nstance to cellular ceramc plates, relates to a
t hr ee- di nensi onal object, wi der than thick and of any
length. In the context of the first aspect of the
present invention, the term"plate" refers to a
conti nuous one-pieced plate until it is cut after or
at the end of the annealing step. The term "pl ate" as
used in the context of the third aspect of the present
invention, refers either to said continuous one pieced
plate or to a shorter plate as obtained after
transversal cutting of said continuous plate. As used
herein and unl ess provi ded ot herwi se, the term
"resisting" when relating to a tenperature applied to
a conveyor, neans that the conveyor does not
substantially deform when exposed to said tenperature
for an ex tended period. For instance, when the
conveyor is a belt conveyor, the elonga tion of the
belt should preferably not be nore than 1% over a 120
days period at said tenperature. The term foam ng
furnace, as used in disclosing the present invention,
nmeans a furnace in which cellular ceramc (e.g. foaned
glass) is produced. In a first aspect, the present
invention relates to a nethod for the continuous
production of a (one-piece) cellular ceramc plate. By
conti nuous pro duction, is neant the production of a
one- pi ece (continuous) cellular ceramc plate, as
opposed to batch-w se production nethods such as e.g.
moul di ng. In the continuous production processes
according to the first aspect of the pres ent
invention, a single piece of cellular ceramc plate is
produced which is cut into plates of well-defined
l ength at the end of the annealing step or after the
anneal i ng step.ln enbodi ments of the present
i nvention, said nethod conprises the steps of: (a)
thermally treating ceramc particles and a bl ow ng
agent in a foamng furnace thereby formng a cellul ar
ceramic plate, and (b) annealing said cellular ceramc
plate in an annealing lehr by cooling it down. In a
preferred enbodi nent, the cellular ceramic plate is a
gl ass foam plate. In an enbodi nent, the therm
treatment can be heating up the ceramc particles and
the bl owi ng agent to a tenperature high enough to
i nduce the formation of a cellular ceramc material.
This tenperature can, for instance, be conprised
bet ween 650 and 8500C in the case of glass foam wth
from 700 to 8000C being preferred. The ceramc
particles may have any shape, size or as pect ratio
known in the art to permt the production of cellular
ceram ¢ bodies. The ceram c particles specific surface
area is preferably fromO0.5 n2/g to 1 nR/g as neasured
by Brunauer Emmett Teller (BET)-analysis. Bl ow ng
agents usable in enbodi nents of the first aspect of
the present invention conprise any bl owi ng agent known
in the art enabling the production of cellular ceramc
bodles They can conprlse but are not I|n1ted to

. ' e N | T . I - T . o



i ntermedi ate conveyor conveys at a third speed higher
or equal to said second speed. Preferably, the

waledobaspce between the third speed and the seRCHEP2009/056329
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speed is between 0 and 10% of the second speed. In

anot her enbodi nent of the preggnt i nvention, the

i nternmedi ate conveyor (e.g. t rolls of the interne

di ate conveyor when it conprises rolls) nay be coupl ed

with the second con veyor in such a way that the

| Cladap: speed of the intermediate conveyor equal s that

of the second conveyor. As a consequence, the

stretching occurs between the first conveyor (e.g. a

fbam npethed tfpr dred cohénuouseproeldictde of cancellaliar (ceramict plate com-
1st roll of the internediate conveyor), where the
tempEP®Bure is higher. As an optional feature, a

Pr €5 tth&tcANClreht; fc%%*%y;[)éﬁibfé@ S REBRBWI ag;:\é‘ﬁt in a foaming
intefrnmedi at'e conveyor up to a value a few % t he

sec furdasedapwhilglmmnvewng. saic cesemiclpatides Grid) sdidrblowing agent
i nstange 5% than the value in the annealjng lehr is

por PO PIER SREEHADR TGN Gte SRl F e RGPl &

conveyor. This allows the foamto shrink in the |ehr

and the final stretching is the stretching due to the

di f b@eenealinghsaig setulae carsictdietefin asta ing dehradd by teeoling it

sec C r ipki ic.cellu .
ot Sob RRHE Rbve B R adard Sebd nitdrcBionged it speec.
al | tigarepgli mefreehafg t hend i r sbolmgpecsai@®f toiulpr esedtbmic  plate.
invention, it is preferred that the tenperature
di stribution across the width of the cellular ce ramc

a [ j ; S Sl I F re t
2 e RRBOLBLPIRGTS SRS Ueioh LA 120805 Mr o
di stamizupiate istransterteefromndsdid doatnirey fuiehboe 8) tesaidi annealing

St PR oo e 8 A iSYoD GO e SpechaRE eaual 0
by isa@f §ddod@ iledl, zone fromthe rest of the appa ratus

(avoi ding drafts (e.g. air and flue gas currents))
and/ or by adapting the position of heaters with

indivi dual, tenperature control.,In an.epbodinent, the

Snd Renbpb o BB AbHCR b a2 Hadgi Hredigce blfeen the
bet wegthd Beedd BAl tREMYRYYeednd 258 of MR ovafb alr§t speed, prefera-
conveyor) I|s adapted to experience a |ocal minimm of

cur bBhpetweeni an@2h%.t hat zones situated directly
upstream or downstream from said zone where the

stretching occurs, experience nore drafts than said

zHn g hehaethddhgcsdrd g abi a@ino 2 @i 3 . Witer@irs Br0difepstRChetween the
the present invention relates to an apparatus for the
conthiflARY (7esQ0et sReeGfisabebrean £} al’e pf dhe. first speed.
This apparatus is adapted to performthe steps of the

nmet hod of the first aspect. The apparatus of the

p5.e St methoehacaordiognipr arsepreviduzactaimg, Whereic ehaucdllaar ceramic
anneal ing lehr. The foam ng furnace is suitable for

t heP ?I'gaﬂ?%%ﬁfpﬁ@ E@?%m' c particles and a bl ow ng

agent. The treatnent tenperature nmay vary dependi ng

upon the nature of the part i cles used. For instance,

i o Ame appsratos fgr dse geentinboligsproduction loé deelalen @damic plate
0C and 9500C and is preferably between 650C and 8000C
durFﬂamﬁﬁgp'of the foam ng process. The annealing | ehr

is ayid admidgfurnBbeal3) Ner themsaly treating caramic patallés and a
by cooling it down in a controlled manner. The_

ann®KWing agat, sgiddamingetnnace (3 Bempsisinong first weeeeyor (1)
The apparatus al so conprises at | east two conveyors: a
first conveyor and a second conveyor. The conveyor

used for the foamng wll be hereafter referred to as

the first conveyor. The first conveyor is situated in

the foam ng zone (e.g. it is conprised in said foam ng

fur nace). A suitable conveyor for this purpose is an

endl ess netallic belt with holes filled with a

e . — Y Y " o



cheaper second conveyor (e.g. one only resistant to
tenperatures up to 600 OC in the case of glass foam

w@k@pas14pé oduction). This is particul arly advaPCHERHOB056329
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in view of the relatively |ong Iength and therefore

hi gh cost of the second con vg¥ Said internedi ate
conveyor is preferably adapted to convey at a third

speed equal or higher than the second speed. In an

enbodi nent of the pres ent invention, a separate

dr i @dagteslior @@nveylamhad&r&t sheed avhilet haatingi said cepamic particles
vy ShdBidloihid BGehb! Brfla LRIAHLEARILAIL ang

conveyor nsequence, i's able to

genei ahearme@hhg dateni) rforrmmeasnpgeséld oellularecenatmc eate dtyecooling

con Vv or than for th t or second con or.. Mpre

o ety Sog RO Rel nG e st U AT eBR] 1@ aid Toaming fur-
sec

0 aﬁ?%&?f?ﬁd COnprHier SRS ONVaNOT () FIAREY 1BEcoMRifhg saic
[ nveaﬂmlan,cmmm plate mteanmmudespeed'egangercdm isgichdirst speed.
rolls is used between the first and the sec ond

conveyor, the rolls may be driven at such a speed that

the Th@n4gyhratus %éérdiﬁg ttheclhinh & TRhE! BoRPAY Obn' ptermediate
the sane or up to 10% preferably 5% faster than the
congenvexprs(@e gdiosftotthe saseoddcanyeyey 62). foprtareffemng,the cellular

sl A s R Bhe sdeeBBdl fYaid Spperpaisno )

nore preferably up to 8500C. The | ength of the

i nternmedi ate con veyor can for instance be from2%to
Dowlbe Qﬁi@r@‘é‘ﬁ@frﬂ%‘fﬂ [£ H@h@,r@trbm? iptaTmesiiale copvey e @plis/adapted
bei

on\?(gry%dr Qf@lﬁﬁg’ E|§t(r)ﬁ ti‘?rré.e |eae{d2ﬁ onvey L%E)FLP %rd Z%%)E}Hg speed.
conprises rolls. This is advantageous as it is easier

? d ghea err@{yg %obui | g 8@%&e§rgqag§gll)a?m|§ é, her)eln sald first (1)
%Iaé 'KtQQBoﬁ Q ar@%dv\gtéoofo*?%eYrﬁgseﬂ%@ﬂ kGeh &NRay that

pre erre I's ance tween t s is

det merdrﬁ@demge betM@IenatheI second speed anddperiiost apeed isR6Yo or less

par a e i cal it c n ra 0.2to l.2 m
R BT it sodd dtetetotsh R BRedt 3% 85 o 2wl th i o
sone enbodi ments 0.6 nmor nore and less than 1.5 m

belg%pused. I n other enbodinents, 0.8 mor nore and
hepparaisnaceanding tasaaim Broryelaing On stheseibdberdifierence be-

o= Y550 0 07 R B LR, 8 oo

eﬁb@ﬁéﬁ@%r@ferablyiﬁtwbenﬂamb%s been found to be 1 m
The Internediate (third) conveyor is placed prior to

i.e. upstreamfrom the second conveyor. It is
p [ n :
LR TREarab BRI 1d pfy PAR o B Bth 7 001 G RR P e it
f oacongeyrrieatiapteace Endsidt@ntomigresl tempetatbres tBandaid sec-
i nternmedi ate conveyor is suitable for transferring a
ceIPGHZP”H@Wﬁhlc plate fromthe foam ng furnace to the
annealing lehr. In an enbodi nent of the present
i nvention, transversal tenperature gradients
(t2nPee apparatul a¢cardingds clainots, wrh@"ep'ﬂ telnee‘)rst/mamyor is adapted
stretchin rs.are prefera ided. Prefer
¢ he o ParEgsELI0 BuRBe i GicUE R Mpd e a0 ainsp R G/ Sedond con-
di f heyensadaptas® b fedibtahtlo AMahgedturetiosomecur s
is of 200C or less. This can for in stance be achieved
by installing heaters with separate tenperature
control at the appropriate places. In a third aspect,
the present invention relates to cellular ceramc
pl ates having a cell structure, whereby the cells are
asymmetrical. The plate obtained in the nethod of the
first aspect is a one-piece continuous plate that can
be cut in any desired dinensions after or at the end
of the anneallng step Due to stretchlng, propertles

I L . r r g r o o



Wth a set-up wherein an internedi ate conveyor is used
at a speed higher than the speed of the second

W@ owoayase and therefore a pre-stretching up toP@I/EP2089/056329
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15

value, e. g . 25%with a net stretching equal to a

second val ue | ower than the L??st val ue, e.g. 20% it

was possible to anneal a 16¢ hi ck foamed gl ass sheet

with a 120 kg/ n8 density w thout |ehr breakage, only
O@bdelayed breakage and a defect free bottomat 3.1

ch3.fhe arnaratve agaosdingda arwyene ofthe C'ﬁ'@%ﬂetﬁaﬂzc\é{h%ﬁ'n the in-

sho n enbodi nent of the
pre?%ﬂ?ﬂ1nven{ﬁggérgﬁ%@hﬂhgg3#§$€ a first conveyor 1,

a second conveyor 2, and an |nterned|ate conveyor 5

a hown. The firs nve e foam ,
{Zﬁaietmawwstam Jeen ?1@”%; t? r@n‘%*ﬂ%ﬁ%&e interme-

t he t i

e T %‘*L%E%@étﬁré?’e m@%‘;‘i%ﬁ Fy G BHr or in an
gl asgermediate telhwmutglatadhleemaeerhimdfoatmng dimnaée amd the annealing

tra? ferred the foaned-gl assribbon to the second

conJ%Vor 2 . The second conveyor 2 conveys the foaned

gl ass ribbon through the annealing lehr 4 .Cdains: 1.

A met hod for the continuous production of a cellular

cEd - diecanlaiaieIsaneopting it gny et dfedlamng ¢ to r1éauher@|n the interme-

For GRLE EEVbRt 18 By oo WeRPa iRk, T ufe Bl dbuscop00°c.

said blowing agent at a first speed thereby fornmng a
cellular ceramc plate, and b) annealing said cellula
c%@ é’mcé”lﬁiﬁat@r@fﬁ"caﬁ'%ﬂnfé%t\{'n%ga IC&Hr strugturg, whersbygthe ceIIs are

[
sai dPmrEaUN ' dHl, bimdisifhy JFERPARSRRAE b 86" 1738r com
cel lpubead beeveen ¢.204rd 2.8.2 . The net hod according to
claim1 wherein prior to step (b), the cellular ce
ramc plate is transferred fromsaid foam ng furnace
(.4 eelﬁﬂ‘érdc&%ﬂﬁé‘ldl déih‘ig &) éﬁ)n%n@ﬂlda%éf @ﬁ'ﬁbﬁﬁr@ and obtain-
conveyor speed |gher or equal to sa
secabte lsy)eeyi.ofﬁhe méﬂmdmﬂttbairrwctm Bing to claim1l or
2, wherein the difference between the second speed and
the first speed is 25%or |less of the first speed,
preferably between 3 and 25% 4 . The nethod accordi ng
to claim2 or 3, wherein the difference between the
third and second speed is between 0 and 10% of the
first speed. 5 . The nethod according to any previous
claim wherein the cellular ceramc plate is a gl ass
foamplate. 6 . An apparatus for the continuous
production of a cellular cerami c plate conprising: a)
a foamng furnace (3) for thermally treating ceramc
particles and a bl owi ng agent, said foam ng furnace
(3) conprising a first conveyor ( 1 )adapted for
conveying at a first speed while heating said ceramc
particles and said blow ng agent to forma cellular
ceramc plate, and b) an annealing |lehr (4) for
anneal ing said cellular ceramc plate by cooling it
down, said annealing | ehr (4) being downstream from
said foam ng furnace (3) and conprising a second
conveyor (2) adapted for conveying said cellular
ceramic plate at a second speed, larger than said
first speed. 7 . The apparatus according to claim®6
further conprising an internedi ate conveyor (5) prior
to the second conveyor (2) for transferring the
cellular ceramic plate fromsaid foanm ng furnace (3)
to said annealing lehr (4). 8 . The apparatus of claim
7, wherein the internedi ate conveyor (5) is adapted
for conveying at a third speed higher or equal to said
second speed. 9 . The apparatus according to any one
of clains 6 to 8, wherein said first ( 1) and second
(2) conveyors are adapted for belng drlven |n such a
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