Encapsul ati on of Biologically Active Agents Background A nunmber of drugs
have activity at targets in the brain or in the eye, in order to get these
to their wergevi3sdsey nust pass through a biol ogi cal bar PcempPuosas7t he

bl ood brain barrier. Wile sone nolecules are able to cross biol ogical
barriers, there are oth h rriers efficiently or
in fact at all. Many dr§%§a5?|%P ng |°8§$$¥%ﬁ A@E@% given directly into
the target tissue and if this target tlssue cannot be reached the drug
sinply can rk.. Therefore many potentially potent drugs are not useful
cIrnrcaIIyE§%e5£0J¥%err inability to pass such biological barriers. A
nunber of approaches have been described inthe art to increase drug

penetration throu t hese b| a roach h en to
B ter ¢ he AUMIRRRT gheEREvE af LR Rracdf ' hEbRn GOf REEBERGETR et s or
chol i nom mghase tartrmrrdhrgreemeyeﬂmt passrthrdugh carimlogrgal berrreasuct‘rammerhroddhe
permeabi | | gf rt n r?|e %(rlnebrlha A IbarFI I { ro%s br'Ar ic Ieb reer P 8ler Pha.

42: 135- 138%}%@ 65 not%er 8 %Sﬁﬁ es KL OPHPPRE RO 1'“? Ea FSr6f the
drug nol ecuthess Whremdelnoepassﬁbese mestiens effionmtly or pefbctatsll.dilapr dtigs a t o

attenpt passa | 00 rrier.incl | yc such

pr ot ei ns, 8r30q1 %r%r ve en go\ffnf orre?'{l npo tlp'% 1 gtl}&euee\ﬁjggg%yaé% '3% Still
anot herlOapmamamrbel reac¢hed therpdugrsuraply oanrm‘t \A@dntTheteIf@fd rmaﬂyermnptbj potents whi ch
rel ease the tiy n dj.ent m m t he
nervous ti ss i dr %0{ S%ﬂﬁ 'rh?e"slly dﬁgﬁ%g‘é’f{ "gab”)% vgug] é'%%g ultraersgrgur gi cal

i ntervention |f i rrpl anted directly into the brar n or spinal cord (sable et
al . US pategn ) th t | i ance
and often 2M+VH§ §m§§$%g1%dggg gpd§§ﬁgéigﬁh§%pﬁ$ﬁw{ased@%beﬂ§@@9
adnln|stereMDd@ugmaeb@kwymdbanamng away very quickly. (VI72006/029845). To
overco these limtations drug carrier systens have been used however, a
maj or problemin targeted drug delivery is the rapid opsonisation and

upt ake of iGrjecapechcbdrasibees tdgiter e uettionudf drenblotiératselil Fe yrettamoe( RES)

especi ally ogrhoh(pggents or cholinomimetic arecolines result in the opening, or a change in the
permeability, of the blood brain barrier (Saija A et al, J Pharm. Pha. 42:135-138

(1990)).

20
Another approach resides in the modification of the drug molecules themselves. For
instance modifications of proteins to attempt passage across the blood brain barrier
include glycating such proteins, or alternatively by forming a prodrug.
(WO/2006/029845).

25

Still another approach is the implantation of controlled release polymers which
release the active ingredient from a matrix system directly into the nervous tissue.
However, this approach is invasive and requires surgical intervention if implanted
directly into the brain or spinal cord (sable et al. US patent no. 4,833,666) this

30 presents problems with patient compliance and often only allows for localised
delivery within the brain with the administered drug usually draining away very
quickly. (WO/2006/029845).

To overcome these limitations drug carrier systems have been used however, a
35  maijor problem in targeted drug delivery is the rapid opsonisation and uptake of
injected carriers by the reticuloendothelial system (RES) especially by the

macrophages in the liver and spleen.



macr ophages in the liver and spleen. There remains therefore a need for an
efficient and effective neans of delivering macronol ecul es such as proteins
to the brwiDrroevidsgse t he eye. In particular, it would beprdegire@blossssd find a
met hod of delivery of nmacronol ecul es across the blood brain barrier, which
woul d retain activity on entry into the brain, and which may al so provide
desirable rel ease kinetics, nmaintain protein stability and activity, and
have t he aﬂ‘hb'retryenmwsetbleué&)reIamedrfmreanrﬁﬁﬂimrliasmeﬁamtivefm@es@f'd@ltvieo'lmg of the

Fi gures. ure he si.z t t d r ng Lt

Formutat i of AySBgRCIRE S gt P hBR e Mt Ao 0 fb.o BPRRFREC e sence of
nanoparti chesjeplraipatcefuhd\/a methd didelvevy ofetdwdmblecslas penoss te. biéadgbraib( a)
Correl ogra t n nsi on by
dynar o1 GRS AUDEEwbRY SRR R DA BRAM o BRY 8E " cer i vea
data) of t rpeowm‘rmaablecrélessqolklmttoednamtalfepnomln stabilityi sstdradbvty, end béve the
particle p i . ange of sizes. Fig. 1(c) Miltinodal

si ze di str% ty?%ﬁgg(éérag%ﬁé%g}%éﬁénﬁm%‘he nanoparticles plotted to depict the
distribution of the particle population (nunber) over a range of sizes. Fig
1(d) Multinodal size distribution (derived data) of the nanoparticles
plotted to depict the distribution of the particle population (nunber) over
a range of sizes. Figure 2. - Nanoparticles analysed by SEM Figure 3 -

| mage of holl ow nanoparticles by TEM w th a superinposed i nage of solid
PBCA nanoparticles for conparison. Figure 4 - Encapsul ation efficiency
measur enents of nonoclonal 1gd@ (anti-CD23). Figure 5 - Release profile
obtained foll owi ng enzymati c degradation of particles and anal ysis of the
rel eased enzynme by ELISA. Figure 6 - Determi nation of the encapsul ation
efficiency of a domain antibody (hen egg | ysozyne dAb) by the bicinchoninic
acid assay (BCA assay) in a holl ow PBCA nanoparticle. Figure 7 -

Encapsul ati on efficiency nmeasurenents of nonoclonal |1gQd

(anti-CD23). Summary of Invention In one aspect of the present invention
there is provided a nethod of encapsul ating biologically active agents in
particul ate carriers such as nethods of encapsul ating



proteins and or peptides in, or in and on, or with nanoparticles and a

nmet hod of delivery of proteins and or peptides across the blood brain
barri er byoenwapsssstati on in, or in and on, or w th nanopamtEPetessadU a

met hod of delivery of proteins and or peptides to the eye by encapsul ation
in, or in and on, or with particulate carriers. In another enbodi nent of
the present invention there are provided particulate carriers conprising a
particl e f @riafDesstibiomptthedfiqueesbi ol ogi cally active agent such as a
protein and or peptide, for delivery of a protein and or peptide fromthe
bl ood to the brain across the blood brain barrier or for delivery to the

eye. In angy §1 ﬂ?\ﬁgiminé’ﬁatﬁ%ﬁa‘iﬁb\ﬁeﬂéﬂgnﬁfggt}ci@fgfrﬂgliafi&%'fdﬁa ic

nanoparticl e [heir use I'n treating disor . I'seases’ of the
cent r al 5nefightssatigrinogPLEhthad indispte. the prdseace Oewmopprticles prsparadndatiiecon The

pr esent i”Vﬁmﬁkﬂﬂﬂm%@HEQﬁimF%BtiCU'ate carriers conprising a particle
ce and a bi ol ogi

form ng substan ogically active agent, and net hods of making

said particulate carriers. In one enbodi nent there is, provided ol yneric
particul at '%gﬁsi%r%%ﬁﬂ?i@?%déoﬂf?%%a?%' 9 %E%WW@”&B*&FDFWF"%{I%Qqueous
phase in adp@@hmw@huﬁgnenﬁp anot her enbodi ment of the present invention
there is provided a nethod of encapsul ating biologically active agents in

particul at %égcl‘i;@? !\//Elftl‘?ngd%rsi%:!fils@irbug(% @\éﬁ\?/%ﬁn(g:a(?%(gfitﬁé H%otpgﬁ Pe%g)‘?o?ttei}fté a

di ssol vi ng mer 1'n an organi c orm a oPy r-solution; b)
addi nglan aegpiebihs distiibution of themadics paputatibn ¢hwgheradbtey aaendesef sigpsnt to t he
pol ymer solution to forma primary emul sion of aqueous phase droplets in a

conti nuous Fy qad)iMulRREER siz€E kiskipiiBe (9@ HABREYthE WHhSMId fibitéNntoadueous
nediumto forma VVCIVVEHU|SIOH;.annga all owi ng the organi c phase to
evapor at e &Rf8Ict hedigibuiph f thepartidecraratation 4pumkaryoves #gees AfiZeShol | ow | unen

containing said biologically active agent in an aqueous phase. In a further
embodi ment Rid&(dd Multiarodabsizes distyibutiorp@etivenidiata), of ftloy nanoparticestplatied-tscl er al |
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15  Figure 2. - Nanoparticles analysed by SEM

Figure 3 - Image of hollow nanoparticles by TEM, with a superimposed image of solid

PBCA nanoparticles for comparison.
Figure 4 - Encapsulation efficiency measurements of monoclonal IgG1 (anti-CD23).

Figure 5 - Release profile obtained following enzymatic degradation of particles and

20  analysis of the released enzyme by ELISA.

Figure 6 - Determination of the encapsulation efficiency of a domain antibody (hen
egg lysozyme dAb) by the bicinchoninic acid assay (BCA assay) in a hollow PBCA
nanoparticle.

Figure 7 - Encapsulation efficiency measurements of monoclonal IgG1 (anti-CD23).



inferior, superior or lateral rectus nuscle. In one enbodi nent the ocul ar
delivery is trans-scleral. Allow ng the organi c phase to evaporate nay be
passi ve owo20ewMs8s4For exanpl e active evaporati on rmay beChEPRIVe/06587 Of
heat. In another enbodi nent of the present invention there is provided a
nmet hod of guWMgM&Iﬂggn P& ticles for _ delivery of proteins to the blood
brai n barriFer—coMprt+srhg-the steps of: a) dissolving a polyner in an

organi c solvent to forma polyner solution; b) adding an aqueous sol ution
cont ai ni ng pr in h | ymer ..sol.ution f orm i.mar I si on of
aqueous phd2aremelfuhe BralalTFin8 s Rhkiae TR Beh o ool e "oy ar
emul si on wibidiogicallg quide@iegentsdn particolafeocamiers WICK ¥emetteids of emcagsdatird | owl ng

t he organi c_pha t nd t her eby i.n. hanopartigcl conpri sing
2 hol 1 oa 1 GFSRTS R & FABEEE: & BRavLharvih B A bR B oy o hg he
or gani ¢ phaskverpoivraporsane arpeplidespessssitiee biood btdiv barriBoby encappliletiact | ve
evaporati on e of .. heat . furth odi t .the pol ynmer
dsed 1 ang-or e dhech B MaSordluchi e oot bOBlen B 2eeME dheistc hot

i mted topeptides te the eyednt erdapguPatidn, in pwliry éhdion,mr ewth glaytalatelegrriéBLG) |

poly(l actide), poly(caprol actone), poly(hydroxybutyrate) and/or copolyners
thereof. Suitable particle-formng nmaterials include, but are not limted

t o, poll§(dileaesthersanshodirseqalf yHepresetit drvehti@nitietehare Iprdvidedgmrjquidiéenes) such
as pol yet hy| [ O n | i ke: I.(} i ? S
ol y(aor y1 eracs e aiCREe R oy StSinke Epg PRIGSTENN o 00 S udE ny
met hacr yl atae)a, prpeinydrvyatrpepiidd, gl detiredrir @t a praitie and andeptite ftank te haddytei ny|
ethers); p i ; j ; | y(Vi al i des) such
2. pot yui ot el B Pa bR b Sl S RBR e Bl S i et er's)
such as polembodinerdotthatimentordateimmpokiéipngof nanopsrticlpy endlthegalsesuch as

pol y(2-y¥in , | - - 22V Nyl | di d the like;

pol y( stlér eﬁ%’%gﬂ?{d %g+@§%:sac}r@gsr?\é§§ss§ﬁﬁ%é‘%@%@é%&%{%ﬁ %E)%rﬁf/'ﬁ g%)[ %gee'st ers);

pol y(esterarnides); poly(anhydrides); poly(urethanes); poly(am des);

cellul ose ethers such as nethyl cellul ose, hydroxyethyl cellul ose,

hydr oxypropyl nethyl cellul ose, and the |iKke;




cellul ose esters such as cellul ose acetate, cellul ose acetate phthal ate,
cel lul ose acetate butyrate, and the |ike; poly(saccharides), proteins,

gel atin, wWoane3sguns, resins, and the |ike. These nat ePCaIEP2000953387 used
al one, as physical m xtures (blends), or as copolyners. Al so pol yacryl ates,

Bg: gg\?;r\:cwltgﬂe%sb é’c?‘ il?) taflirweaml%%c%lrﬁ]bgzi efgl yal kyl cyanoacryl at . es,
N, N- L- I ysi nedi yl t erepht hal ate, pol yanhydrates, desol vated bi ol ogically
active age [ r bohydr o] har i des ol yacropl ein, .
ol yol ut ar A eRgreCmIRaReR o fds GRLRRE SaPb e bea Rl O e B ings. 1
anot her enfsobstameet araf a biblgjrabsaciive iageatnandmethods of makipg swidgedicalatet hod of
encapsugat iCn‘g}|ie é ologically active agents by producing particulate carriers
conpri sing £he Steps of: a) dissolving polybutyl cyanoacrylate (PBCA) in an
organic solvent to forma polymer solution; b) adding an aqueous sol ution
contai ni ng I#OL% 8%8?&%%'!‘1{ %e%citsl Y&/ioaegiean ?I%rﬁerﬁ&?arﬁ&héﬁgﬁgrrrzphgr%?r sri]nr_ﬁ g form fi
primary enul STon Of aqueous phiase droplets i'n aconti'nuous or gam ¢ phase; c)
m xi ng t he bpegically actmel sjeohinvant dyuanuapeseus armedow antem.f orma WQ W
enmul sion; and d) allowi ng the organic phase to evaporate and thereby obtain
particul ate carriers conprising a hollow |lunen containing said biologically
act i ve lagemn anstharenslopdiroers g Hreesgresait irventian thhee is pgaitded gpmeathedtod evapor at e
may be passj . Ve [ le . I, v rati y the use
o neat | 1 el RSBkl refE RN R i Ra B PR B PR Y e ot e
]gd)tﬁddi tin%mgm!prigfingﬁ'rqrrté;ssetls‘: the addition of gel formng polyners. | 3 a t
urther enbodi : , : r , : odi nmen
the. parti cul at 6 Sgrrnapd R BRRECy e RSB S BB ST B o cal 1y
active agents si¢hddisg pnate¢ns wiutipepontdipsg Soiclogisalht &iting agaryt théheant i gen
bi ndi ng.nol 1l C in i &S, anti body
fragmegg S gﬁ%mg? %ce)lm%nr @tfgﬁlgigﬁ?ﬂf %@P IE'O\F?\%F gﬁé%)ﬁjg p@%%%@ﬁ%gleosf II'blglndi ng to a
target. continuous organic phase;

¢) mixing the primary emulsion with an agqueous medium to form a W/O/W
emulsion; and
d) allowing the organic phase to evaporate and thereby obtain particulate

20 carriers comprising a hollow lumen containing said biologically active agent in

an aqueous phase.

In a further embodiment the ocular delivery is periocular, for example trans-scleral,
subconjunctival, sub-tenon, peribulbar, topical, retrobulbar or is delivered to the
25  inferior, superior or lateral rectus muscle. In one embodiment the ocular delivery is

trans-scleral.

Allowing the organic phase to evaporate may be passive or active. For example

active evaporation may be by the use of heat.

30
In another embodiment of the present invention there is provided a method of
producing nanoparticles for delivery of proteins to the blood brain barrier comprising
the steps of:
a) dissolving a polymer in an organic solvent to form a polymer solution;
35 b) adding an aqueous solution containing protein to the polymer solution to

form a primary emulsion of aqueous phase droplets in a continuous organic phase;

¢) mixing the primary emulsion with an aqueous medium to form a W/O/W



Anti gen binding nol ecul es may conprise a domain. A "domain" is a folded

protein structure which has tertiary structure independent of the rest of

t he prot ewo.20813885al | y, domai ns are responsi ble for di secewEP2609m06343Dnal

properties of proteins and in nmany cases nmay be added, renoved or

transferred tuqsiog_h%r proteins without |oss of function of the remainder of
b

the protei fan the domain. A "single antibody variable domain" is a

f ol ded pol ypept idlellaangihe arganic psasego segueaeenddhereby bietminstanopaticlasit i body
variable d ins. Lt therefore incl ) pl et ntibody _variabl e domai ns
and nodi fi %8 Va 'P%Slhé)h%'g#awennsfonf%ﬁnégg'ﬁﬁ?%%ls(rF\n %%?%%eogggxgsre'mr e | oops have
been repl aced by sequences which are not characteristic of antibody

variable d i NS, Or anti vari e _domai Whi hav, runcat ed or
corpr 158 BB EbrBRk] RS o GlapRde T TR S b o SRR o

vari abl e dewtvensvaphiatibn metydierbyahe ueast hddie bi ndi ng activity and specificity
of the full-length domain. Antigen binding nolecules may conprise at |east
one i nmunogl obulin variable domain, for exanple such nol ecul es may conpri se

an ant i bodyn adurttemambodintanbtheynolyrady used i anyrdf i mBthoBy as Sesaribediaabedy,

het er oconj t ] . tigen, bindi I . capabl e of
bi ndi ng to%ggeslfgcﬁg Fé@i"?‘é%ﬁ“ﬁ@"%f O@’S_ Hﬁ'a[%ﬁg%g%i irg? ﬂ!aﬁ%ﬁ@-&%%’lx%ﬁp g)aa nunber
of targét s ,(PE@), pelydagiide), tpoyycapeyiadiend) mppgbydroxybotyrate) spiaf dopolymersone

enbodi nent ] i.ndi . Le.j n i o

anot her enbé%%“‘?r%f??“'k%ié’%%@%é%%?%éa%CZ%u i 2emiedo, body (dAb) .
In yet a f ypotyftbenesirbach areprly(bhiead@ne) grehthbilikelipoty(atdresusewhresy be a

conbi nati on, pf i.bodi ' bi nding,: t .as .for

exanpl e, o%gglg}h?%rb’e&i/@ép@%%’ %E& E)r%gmgfbcw;(ra Qgg%é\%g&gﬁ é%i(éggp(gggé)mnocl onal
anti body. landytet like; polytriethaceytios)dsutbrats polyémaihiyi rgethadrylatt ) ngplytbydroxpjethyiray be a

compri 48 atnitusibiRanae G pBRREEResE NI BIBRLBE cORERN, 55 T
spe_ci fical Ikytdn@esn)dpola@iramalim soch appalppayi otﬂiﬁidemdmmleyike:fpdv(vihylf erent V
| munogl obo TR PRYMES S st et AR B PR eI MG R ch Ts
der | vative p@l_ﬁdiﬁGS(S_ﬂﬂﬁ o$ dolg(@!-\ém:;tl egdridimejnpd)ly(é-rgetbwrﬂ-mioylspiys'di'nap aod thETka: 4
Lo SO ERbFREB: b by S A ST BRI E o:
such ag0G pbly(amgd@esEPowurathehes)r poly@midassuetylpse ethers such as methyl
cellulose, hydroxyethyl cellulose, hydroxypropyl methyl cellulose, and the like;
cellulose esters such as cellulose acetate, cellulose acetate phthalate, cellulose
acetate butyrate, and the like; poly(saccharides), proteins, gelatin, starch, gums,
resins, and the like. These materials may be used alone, as physical mixtures
25  (blends), or as copolymers.Also polyacrylates, polymethacrylates,
polybutylcyanoacrylates, polyalkylcyanoacrylates, polyarylamides, polyanhydrates,
polyorthoesters, N,N-L-lysinediylterephthalate, polyanhydrates, desolvated
biologically active agents or carbohydrates, polysaccharides, polyacrolein,
polyglutaraldehydes and derivatives, copolymers and polymer blends.
30
In another embodiment of the present invention there is provided a method of
encapsulating biologically active agents by producing particulate carriers comprising
the steps of:
a) dissolving polybutylcyanoacrylate (PBCA) in an organic solvent to form a
35  polymer solution;
b) adding an aqueous solution containing a biologically active agent to the

polymer solution to form a primary emulsion of aqueous phase droplets in a



ankyrin repeat protein (DARPin); peptide aptaner; Ctype lectin domain
(Tetranectin); human -crystallin and human ubiquitin (affilins); PDZ

dormai ns; WOaP@/IBMsHoxi nkunitz type domai ns of human proreagP200i53aB1 or s;
and fibronectin (adnectin); which has been subjected to protein engineering
in order to btaln |nd| o a ligand other than the natural Iigand.
CTLA-4 (Cyt 8&'”)?088 am rF%éé’te associ ated Antigen 4) is a CD28-famly
recept or expres&«)amlmg timai pnimanCedtsibhadthl a1 aduesue rtedacelol fatnae VAQMI n has a
vari abl e d%{rga PNl kﬁdl g fold. Loops corresponding to CDRs of antibodi es can
be substitdted whhet erol ogous sequence to confer different binding
properties. CTLA)dllowhethel c&gar&mghawao@dammaﬂeaarﬂ therebye pietain daridilatg

specifigiti t e Jour nal
of 1 ol SaTE e el B4 By o8GR ibhiol bt iy 855 fam Iy
of extracelaquéaurs giaseei ns whi ch transport small hydrophobi ¢ nol ecul es such
as steroids, bilins, retinoids and |lipids. They have a rigid -sheet

secondary structure with a nuner of |oops at the open end of the coni cal
structure Mbwhgd@or@anbu@bm&re@pbmmmﬂg bepadsivé er aative .t Faor g@bmalet | gens.

Anticalins s in size, and are derived from
| i pocal i ns a%{g%rgé&?faﬁ aq%stﬁglggg Bi ocahl m Bi ophys Acta 1482: 337-350

(2000) ,10US7250297B1 and U820070224633 An affibody is a scaffold derived

from Prot ei e SHABISPORGHMANLELS: WFI R B ERdinEsredofp bl nd o

antigen. The dormain consi's r'ee- bund approxi’mately 58
am no aci d$ombnmsa¢heeddlhalvefgmmmw;m1)&ned Inya flughercemizatiment tiod galur f ace

resi dues. é@@A’g&é&%é”g%g’losg see Protein Eng. Des. Sel. 17, 455-462 (2004)

and EP1641 s are nulti domain proteins derived fromthe A-domai n
scaffold famly. The native domains of approximately 35 am no aci ds adopt a

the natdr ai oo PpeSRREEReBHHLGES S IR ¥ IR PrRE VU ther
detai |l s sedidhgicailg aal\@tmhtsdlmgyasmm@}; or maﬁﬁes Slﬁﬁjpr@@m@@a)m&jarﬁogpert

QJ' nion on b*n%Yi%bl%%l%gwﬁ;ch Ig’slﬂ%g gr(e@r e?g?o rﬂ[go&‘g} a%tlgggf)r@% t?nﬁcﬁ errin

iS a nmononeric Yserum transport ycop ro ern. rans errin €” engi neer ed
to bind di fotraremteihaogﬂtucésrwmlgmasa ¢apablle$ébtn|dcm|g tofa targpt.i de sequences in a

per m ssi VeA%%éﬁagﬁdlnS%PoIeHe%wgféor%ns%nagé&#ﬁr e'&i (}orn@arfﬁc‘fg fé)lgedsgl%giﬁ)l ds

i nclude the
20  structure which has tertiary structure independent of the rest of the protein.

Generally, domains are responsible for discrete functional properties of proteins and
in many cases may be added, removed or transferred to other proteins without loss
of function of the remainder of the protein and/or of the domain. A “single antibody
variable domain” is a folded polypeptide domain comprising sequences characteristic
25  of antibody variable domains. It therefore includes complete antibody variable
domains and modified variable domains, for example, in which one or more loops
have been replaced by sequences which are not characteristic of antibody variable
domains, or antibody variable domains which have been truncated or comprise N- or
C-terminal extensions, as well as folded fragments of variable domains which retain

30  atleast the binding activity and specificity of the full-length domain.

Antigen binding molecules may comprise at least one immunoglobulin variable
domain, for example such molecules may comprise an antibody, a domain antibody,
Fab, Fab', F(ab")2, Fv, ScFv, diabody, heteroconjugate antibody. Such antigen

35  binding molecules may be capable of binding to a single target, or may be
multispecific, i.e. bind to a number of targets, for example they may be bispecific or

trispecfic. In one embodiment the antigen binding molecule is an antibody. In another



Trans-body. For further details see J. Biol. Chem 274, 24066-24073 (1999).
Desi gned Ankyrin Repeat Proteins (DARPins) are derived from Ankyrin which
is a famwg2009/13685iei ns t hat nedi ate attachnment of i nte@CaIEPa@iOSHAE
proteins to the cytoskel eton A si ngle ankyri n repeat is a 33 residue notif
consi sting egg
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are conbi natori a recog |on nmol ecul es t consi St o a cons scaffol d
pr ot ei 0 tyapacaﬁcbldﬁebhiedﬁ@dobhergr@]iromplsm ofCtlokd dEvibody)diposaslinaPrdeinvar i abl e

pepti de Io For, t Iy ee Expert
Opi n. Bi oI R,%S "{a&&y%\? st?'gg ?%Owa'ﬁﬁjlgrr% "gél(éﬁirbé&g Sc?eﬁ '@ea'%ﬁﬁom natural |y
occurring r@i\wmﬁwkakboms) deatzhobl prateimos i asgGriok | arehGtdESpMriacfesintransy 3- 4

cyst el ne DAgeS G RYBIR Bl GARERRNABHOSEREL g KA A aBl gnd conot oxin

and knottins eln Rave beengineered to
i ncl ude upt(Bet%meam)ndnumnde'ysmthhaud halfn[aecublqngmt(aféhrm)d?laz blorfnelnd of the

\%‘23688 'égomg%rtox.hﬁ&}n*l? By %eotoﬂic?lés &fhuﬁ%ﬂ Pl mﬁu’BﬂBr‘s' regileh Vé% LSS e been

used as a s(acafefcbmdwhmhdaag|baeresub;ledtédatoeprbteiraer@1eeang ||rg<mderbhormhta1rgbpdmgert| es
i nclude hu rlrﬁg'{dygthg tlngmhaendat%rgmgngbl quitin (affilins), kunitz type

domai ns of edae nh PDZdomai ns of the Ras-binding protein
AF-6, scorpion toxins (charybdotoxin), C—type | ectin domain (tetranectins)

e e i EBLEE Tl BRI R RS A Bl

20  expressed on malnly CD4+ T-cells. Its extracellular domaln has a variable domain-
like Ig fold. Loops corresponding to CDRs of antibodies can be substituted with
heterologous sequence to confer different binding properties. CTLA-4 molecules
engineered to have different binding specificities are also known as Evibodies. For
further details see Journal of Immunological Methods 248 (1-2), 31-45 (2001)

25
Lipocalins are a family of extracellular proteins which transport small hydrophobic
molecules such as steroids, bilins, retinoids and lipids. They have a rigid -sheet
secondary structure with a numer of loops at the open end of the conical structure
which can be engineered to bind to different target antigens. Anticalins are between

30  160-180 amino acids in size, and are derived from lipocalins. For further details see
Biochim Biophys Acta 1482: 337-350 (2000), US7250297B1 and US20070224633

An affibody is a scaffold derived from Protein A of Staphylococcus aureus which can
be engineered to bind to antigen. The domain consists of a three-helical bundle of

35 approximately 58 amino acids. Libraries have been generated by randomisation of
surface residues. For further details see Protein Eng. Des. Sel. 17, 455-462 (2004)
and EP1641818A1



Sci ence 15:14-27 (2006). Non I g binding domains of the present invention
could be derived fromany of these alternative protein domains. In a
further ewbadiwmssgs4of the invention the antigen bindi ngprPeco/EPecadmsiIBNdS to a
target found in the central nervous system such as for exanple in the brain
or spinal cord, or for exanple in neuronal tissue. In yet a further

enbodi nent of the invention described herein the antigen binding nol ecul e
speci fi cal Iﬁwinh)érs@se multidomamgﬂbtekns@mrived)frdm the Ammwmsowutddhm@y dake di seases

or disorder u so L rot NOGO
(neurite outsatg'j\?eo(\g\%rﬂ5 ?\RP%Dpt?or ;gt 0 §" dS ag &H% ﬁg"' (fl ge | nd| ng
nol ecul es istrottucke Dwersngemgénemated@ylsbmwmgloémeombmbl \earlaflorbex‘mblteag Rydh&lOG0 f or

exanpl egan i M dy for use
in the pr erféerPl't |nv§&%%'§%'q?og§?$h@%e§%%g§é ﬁ%‘%. neae%ﬁkbl? éa y c ain of SEQ
| D NO 1 and56hé2005yhnd Eh&irhOpmloSEIQIhEesN@tRmaergsaﬁtﬁ) O 7/a@tind3ay7 ) or
antigen binding fragnent thereof which conprises the CDRs of the anti body

set out in SEQID NO 1 and 2. Further details of this antibody (H28 L16)
can be f oun@dtra‘nrrsfd?m’risaq)mbhcraeﬁi@serum@ﬁm%ﬁcﬁrsgﬁﬁombﬁemhT'ransfwnirei canibecor por at ed

by referen i £¢ i I d
nol ecul es %ﬁ%‘”g%gﬁ%fjn rg'hqg gﬁﬁ%{@ S %(%gel eﬁanéj pt' gl%?‘ gé&
exanpl é0of pelmissing isuﬂﬁzi@@lwu Exanhpleé@lf en@eeerad trbesfpnnesseafa‘oldmmelutjem | s t he

ant | body dafined, ByelhuReAIEaLY MR EARLe e 900 SlorSRAR NO 11 and the

|'i ght chain variabl e region or’an an i body or
antigen binding fragment thereof which conprises the CDRs of the antibody

t t . ils . ' HL CvL1
> can be {ouRER ARErmSETe BroEH UBBBAS Fihr T AP eRA BREX KTor bor at ed
by refer encfzamn&m‘rpraamisgm’t niediede Bachoient of ietegral clamteaase piogems foitheli ng

ol ecul %%PAI&oRfA ana ?K@nogzg)-l g 8%3dre£ﬁ ﬁ?&ﬂ(‘%’dn%usﬁ@é #)f m}a ﬂ&%l 9 id

antlboéles usé Tn the
present i n\aedtal-tunn|'I'shetyman$)|ateingmdyrede® bmﬂdilftqremthergbw\lwenﬁay randbmBiQ | D NO 5

and or the s i I nti body or
anti gen bi n%é%ge fﬁg%rr@%t L‘tal reo tl\J/\I\'l/r%])lO(? g’h %rp&re?tgﬁa—ée'{ Ema'g%@m?cae é‘tbz;.entl body
set out i n ir8E€Qsed b Geaamy (e nEufoBhefrmdmtles {asmethod bf sffiaiht mbiodatioGHFol ) can
be further details see J. Mol. Biol. 332, 489-503 (2003), PNAS 100(4), 1700-1705 (2003)

20  and J. Mol. Biol. 369, 1015-1028 (2007) and US20040132028A1.

Fibronectin is a scaffold which can be engineered to bind to antigen. Adnectins
consists of a backbone of the natural amino acid sequence of the 10th domain of the
15 repeating units of human fibronectin type Il (FN3). Three loops at one end of the -

25 sandwich can be engineered to enable an Adnectin to specifically recognize a
therapeutic target of interest. For further details see Protein Eng. Des. Sel. 18, 435-
444 (2005), US20080139791, WO2005056764 and US6818418B1.

Peptide aptamers are combinatorial recognition molecules that consist of a constant

30  scaffold protein, typically thioredoxin (TrxA) which contains a constrained variable
peptide loop inserted at the active site. For further details see Expert Opin. Biol. Ther.
5, 783-797 (2005).

Microbodies are derived from naturally occurring microproteins of 25-50 amino acids
35 in length which contain 3-4 cysteine bridges — examples of microproteins include

KalataB1 and conotoxin and knottins. The microproteins have a loop which can be



found in PCT application WO20071 13172 which is herein incorporated by
reference. A n alternative anti- b-anyloid anti body Wiich is of use in the
present iwoenywBmsts the anti cody defined by the heavy ebaipr2@b/o0SHEY | D NO 7
and or the light chain of SEQID NO 8 or an anti- b-amyloid anti body or

antigen binding fr t. thergof which rises.th f .t ant i body
Set ot i n Batle TNy BE S TR AR e B e P SEReS "o b
det er m ned niigroptodeiteima furthemdetails gf engiteenad Kealttat damaind, ;seSHHDZINSE98 6.
proteins of Imunological Interest NIH, 1987), the Chothia nunbering system

(Al -Lazi kani et al., (1997) JMB 273,927-948), the contact definition nethod
(MacCal | um@rhéd noralybinding domAiIn€irRludarmlotéime wiiahrhaleMee( 1986 3s a Soaffaldl of

i ccul 2 8\ ol R Hb Pl AR T OB PR 0, L

ermnin
ski | | ed mamumantubeudint(affilims) onmite kipedioments athutiae proteesd inbibitorkePRAL | gen

bi ndi ng pr i.n _bi.ndsot o tar . f in. ; S . anpl e TNF,
TNFr-1, T érﬁ‘-ag‘,s 0{&%@%%“‘3&'@@gﬁﬁé'ﬂf%@%@fp'(ﬁfﬁ%ﬁgfg&@%%ﬁ?o%mf)soﬁﬁ% IL-6,
| L- 8, | L-1TectiCoptairBgdteanantiispack reHeived in Cliiptér 7 — REDFANtBDEFS caffaddscfaompl enent

factor for ﬁ%@pﬁékeof%’era{%%utrif% ddietgz(%opélah%ﬂ%n\g&& Or‘{ Du@eﬁﬁhﬁj Sro@ri In_one

enbodi nent 0O e i nvent1o e anti‘gen’brn ein VEG-. In
an al t édnatSciencentbddi2vg@00&)f Nonég bindieg domaintsoé theeryiregpem invienithnagpupst fod ei n

bi nds to b'deﬁvnégf%rg'an}l(rggﬁ\%ge SlE‘et?F?&ivgﬁ)%teﬁ%fdoH‘a‘?nsmese”t I nvention the

particul ate carriers e mcrospherés or nanoparticles. In one such
enbodi nent the particulate carrier is a nanoparticle and the biologically

active agent .kl BERLEHL b IRERAL RERRAIEILREMORRLL it cartier s
a nanoparticle and e biol ogi cal Ty actrve agent 1S a peptide. I'n a further
enbodi ment target fpamd indbé a¢rérat aemvbes systera snenaplor exarhgle amthetonain lor epiogi cal | y

active,age ri . i i ndi ng nol ecul e for exanple a domain
antiboég o?%ﬁgg oaﬁigﬁﬁgﬁéﬁggb%ﬁﬁfﬂg% enbodi ment the particulate carrier is
a nanoparticle and the biologically active agent conprises a domain. In

anot her _emhogl b NSRRI e nilioh Bsdibef nllci ARRRSLE ARtk NS

bi ol ogi cal I'y’active agent 1S a protein. I'n~a turther enmpodi nmen he

parti cul at enadesute gecifisally binds tosptheget kioveh tohe Imkedl tgnevablbgicalctiseaseagent
disorders such as for example MAG (myelin associated glycoprotein), NOGO (neurite

20  outgrowth inhibitory protein) or 3-amyloid.

Such antigen binding molecules include antigen binding molecules capable of binding
to NOGO for example anti-NOGO antibodies. One example of an anti-NOGO
antibody for use in the present invention is the antibody defined by the heavy chain of

25 SEQ ID NO 1 and the light chain of SEQ ID NO 2 or an anti-NOGO antibody or
antigen binding fragment thereof which comprises the CDRs of the antibody set out
in SEQ ID NO 1 and 2. Further details of this antibody (H28 L16) can be found in
PCT application WO2007068750 which is herein incorporated by reference.

30  Such antigen binding molecules include antigen binding molecules capable of binding
to MAG for example anti-MAG antibodies. One example of the anti-MAG antibody for
use in the present invention is the antibody defined by the heavy chain variable
region of SEQ ID NO 11 and the light chain variable region of SEQ ID NO 12 or an
anti-MAG antibody or antigen binding fragment thereof which comprises the CDRs of

35  the antibody set out in SEQ ID NO 1 and 2.. Further details of this antibody (BvH1
CvL1) can be found in PCT application W0O2004014953 which is herein incorporated

by reference.
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is a peptide. In yet a further enbodinent the particulate carrier is a

m crosphere and the biologically active agent conprises an antigen bi ndi ng
nol ecul e wonoexasgshe a dormai n anti body or anti body. | n PET/ER2609/05338T

enbodi nent the particulate carrier is a mcrosphere and the biologically
active agent conprises a domain. In one enbodi nent of the present invention
there is provided a conposition conprising nanoparticles according to any
net hod of tSmehiant'v@ntbin;dingamoﬁmeheerinmﬂuemmgémbindingmdlemﬂdfsea'apeblb@rﬂbmﬂh@ at

| east abou O(V nopatr.t Wi hi t he..range of
about 1nm t tto c}/u?'d fo(%ﬁ%r% @hag}'ﬁ ?rgéngo'é)ént%ogﬁg 9 g)ﬁ?r@&?io easn(t:'a tering

t echni ques an1y|ID|<aarhtlhotjhénrr usalirothierpeedenainvetastis &texmttib@d)ﬂﬁefhed tog threaimegyar t i cl es
by nunb ' . 0 r ut Inmto
about 2 On%ﬁg'Pv&fE u@lﬂlﬂﬁé%‘n rtﬁ% @ﬁgﬁ%']n]OggkgaoutB%OO%Qt%Wa%%my@(gOnm or
about 40nmantbatycutanigdnnmdiog fragrmant théneni witictabaraprisEBanerCiiRsrof theasur ed usi ng
dynamc i tteri I u f the
oy csent 1 noBiTSe P SECFENI® GB7 Stk ofalkssuE pafRRT L R lealberr e
Wi t hi n t he fowage PET ammcatuonwmew 1dBora wRisb mlnnrminemndmmateldend rerrermgedynarri C

I ht scatt.er chn her enbodi f the resent
naont s oat Y ¢ ot B aR Aiho RN BEh S v RE e e v Er O i ¢ he
o PRt

oo ool 11 SeERE IONBHE S an fu RearBdi Ehbidsy BB B b oS rRREREn wmer e n
t he medi an wiichecopiprisbe tHaaDDRAbE the la@Bbddy seheutd® HECSID NOIY arsl $.ess t han about

| OCOOnm in dianeter, for exanple is | ess than about 400nmin dianmeter for
exanple is | ess than about 250nmin dianmeter, for exanple is |less than

about 150NMhiCHR ssqichtey\bRIUChBABIKRS dzm e @émetat thyethe MGbbelnbetings. 1 n
S BT ST STRa T, e e 20 e Pl IR LB e
medi an si zechothid hemberepastent | A akikani ke al,qnPar IJMBO27 3, 2 7ad48) | thd @ontatio about
150nm definition method (MacCallum R.M., and Martin A.C.R. and Thornton J.M, (1996),
Journal of Molecular Biology, 262 (5), 732-745) or any other established method for
numbering the residues in an antibody and determining CDRs known to the skilled

20 man in the art.

In one embodiment of the invention the antigen binding protein binds to a target
found in the eye such as for example TNF, TNFr-1, TNFr-2, TGFbeta receptor-2,
VEGF, NOGO, MAG, IL-1, IL-2, IL-6, IL-8, IL-17, CD20, Beta amyloid, FGF-2, IGF-1,

25 PEDF, PDGF or a complement factor for example C3, C5, C5aR , CFD, CFH, CFB,
CFl, sCR1 or C3,

In one embodiment of the invention the antigen binding protein binds to VEGF.
In an alternative embodiment of the invention the antigen binding protein binds to 3-

30  amyloid.

In one embodiment of the present invention the particulate carriers may be
microspheres or nanoparticles. In one such embodiment the particulate carrier is a
nanoparticle and the biologically active agent is a protein. In another embodiment the
35  particulate carrier is a nanoparticle and the biologically active agent is a peptide. In a
further embodiment the particulate carrier is a nanoparticle and the biologically active

agent comprises an antigen binding molecule for example a domain antibody or

11



I n one enbodi nent of the present invention there is provided a

conposi tionconprising mcrospheres according to any nethod of the invention
as preserwoeadodverssssn. In a further enbodi ment at | east alPOWEPI@Y063431 he

m cr ospher es by nunber have a diameter within the range of about 1mmto

about 100rrm e Low, an ht scatt ering

t echni ques d; Fr]eu\flet?%eﬁ?rgr1 rr% %ntﬁ} g‘faéﬂtz'icsuﬁ%ﬁ%mfag'@@% oF %hgeﬁaptﬂﬂ%l es by
nunber are bmlcbgjmaﬂybb@ereagegécmﬁpr&lestatdommn tho aadtbert erBiRodimenirtha panituldtem t o
about 60m*n ou out bout . 30mm or about
immto abodtf' g%ﬁ thros né%s%rdgﬁgg'sq O%Eal_g Cﬂa% alggnﬂ'ﬁ r8 eﬁﬂgﬁqggucrg]ﬂ ering

t echni ques erﬂhmdymma\e‘mamd'mm eartmedlsraemtcrco:sfpherteeaqdrtbsbrmtogloa«u;ead:tiveragant | east
about 9Q% of a ut 1 nm
o about 60 HFGHEn HEae T L SO NI e i bl 5l ALRSe RS

t echni ques thd lmokogtcaw dative Iagentenbmndseman amtfgeh rbmqu'r@melnbule forexample zat | east
about 90% h ut 1nm
to about 3 oma ar{nb%)gglpgn%lggﬁ)éqy&&%%ﬁﬁera%rﬁbc}la r%gﬁt%é ﬁmmﬂcat aPr er k 5)

t echni ques.mld:rnsgfmre and thet hiepgiealtyaditivee agertt lcemerises apda:malded a corrposi tion
conprising the mcrospheres of the present invention wherein the nedian
size of the mcrospheres in the conposition is |ess than about 100mmin

di anet ép, ﬂmonexnbpdiimehsoﬂthspretsbaﬁn\asmﬁum tHe0eris providecdhaedvrapodition exanpl e i s

| ess than | han 40mm i n
di anet er V\/F%\g%w;'nsa'ggure %gﬂ: cr:a\%cg'%ﬂ gt8 g)ﬁ%r{moe fltﬁ%cnggrﬁténla?\s r? ?hérﬂ ques. In
yet a furt Hneremerirh)edunﬂmntentbbélmmtuatalaasilabeutﬁo% bétheinanosptidesby numbédre
conpositio t r t her
enbodi nent 2 ‘%\%tﬁmﬁ% ra%ﬁ?}of)éﬁocﬁxggh'%égf%éﬁﬁgp éﬁ%‘ﬁh&niﬁ%‘é@r LEErnL9eJh{P1o rée)l ease

t her apeut i dighirssati¢srgdbctaniqueselnts ﬁurtbgn emtbodmereicann@st ahaert 9a%|mirtheod of at

oot TP 508 Bl S B Bl B8

nont hs “or e|n 0 polymer

be 0.5% t o 1560tofaboue3&dnpl & db@u’atnrh ﬁasbotﬁbbﬁ)ﬂm,OorWooMOrm tmtadoati@%0rahout 1%
or is at O/ I out 7% or
is at Ieas%?aéoug%lrl{%f"}g 8L|Jts+5§ Iea %tztaﬁgu Lﬂ(i_aL Stqborﬁ erﬁ%%héeoout 14% or

i s at | eastusmgalyharB@%gbtsaafierdrig leelwsquasbout 40% or | S at

In yet a further embodiment of the present invention at least about 90% of the

20  nanoparticles by number are within the range of about 40nm to about 250 nm when
measured using dynamic light scattering techniques.
In yet a further embodiment of the present invention at least about 90% of the
nanoparticles by number are within the range of about 40nm to about 150 nm when
measured using dynamic light scattering techniques.

25
In yet a further embodiment there is provided a composition comprising the
nanoparticles of the present invention wherein the median size of the nanoparticles in
the composition is less than about 1000nm in diameter, for example is less than
about 400nm in diameter for example is less than about 250nm in diameter, for

30 example is less than about 150nm in diameter when measured by light scattering
techniques.
In yet a further embodiment the median size of the nanoparticles in the composition
is about 40nm to about 250nm.
In yet a further embodiment the median size of the nanoparticles in the composition

35 is about 40nm to about 150nm.

In one embodiment of the present invention there is provided a composition

12



| east about 50% For exanple when the protein is a peptide the peptide to
polynmer ratio may be at | east about 11, or when the protein is an anti body
t he anti bwdyoea3psshyner rati o may be at | east about 14%PCOEP4D9M05348E
protein is a domain antibody the domain antibody to polyner ratio may be at

| east about_11%.ln _on odi ng_ of the e inventi on the
emasbsal ot eahbaihd af 8GR YRt 4 $udth &P Githe IESRN Rprblned | o
| east abouthed.on aifgrtreetr ehdadimesnl atieadiGitootlr 90% obthelndasbpladresiby A0%ber i s at

| east about._40% or i t .| eas bout % or._ | about 60% or is at
| east aboutha%%dgarm?tgr @%h'rll %%Sr%ni%gﬂqboggggrﬁrto? Olgboé)@ﬁs heabrﬁ% Su%?% or is alt

| east aboutusd§%oerangke lbeardighbduatieriry/®clomiques. bt a fusthst ermbodithedOBMledsbr exanpl e

when the pr i dho) t th n yl.ation effici at | east
about 0004 naroeeh g B BB by i SR EREBHY e gt A BeBEE P Hedf ¢ ency ey
be at | east80aimout a4 urorto wheut G0 @rabbei tum $o abald ABEM, ardbobdtiymitde

encapsul ati_on i Clenc t ab 0% . | .gani c

sol vent s SUaIBP%.tg{Ofg %rr%l?}sﬁte%tt(ﬁg?(ﬂg%gﬁﬁ%h 2' rﬁ%&stuﬁeed %%&ﬁ‘?%ﬁa?ﬁgcﬁeﬁ[@‘ but are
not |i m t edcatteringtteshnigmessci bl e esters such as ethyl acetate, isopropyl
acetate, n- p et at e, 1 sobut o - N- I te,.. lsobutyl

i sobut yr at é’ﬁ)@%-ayﬂéjp ﬁi@/rl %exqu'm%'iteoﬁgl%%re e?ﬁ@q%éﬁ%ong?t%%% a%‘?‘%?g?{" a et?é

wat er - ilfim swiciobehdced bynesmbercdre adthimebdydngetdigbol dt jondg aett BY lum whdrut vl

ket one, methyl_ i I n - e, diisobutyl ketone;
water< s Spte SR LRI PRI el oo liBO O e vt cehy de.

cr ot onal delhyget,a Rrteérprhtratiraémiat rebepreseso inveylial alddpstiabani@Opt aghe@nal dehyde;
wat er - i mm s¢j r . thy -et.h Lapi :

wat er - i mm Z@lb F@‘%Q@é{‘ ?@Bﬁ{/az?g@ﬁ?ﬁ@‘?lga%ggc*aé%lﬁtwﬁﬁéﬁaeb%@y ne%g%%l benzene;
wat er - i mm swadsbedhsingHyaiv ange Beeaslightistati@snd techniguds.t ri chl or oet hane;
wat er - i,gm sci bl e gl ycol ether esters such as propyl ene gl ycol nononethyl
et her acetate, ethylene glycol nonoethyl ether acetate, ethylene glycol
nonobut yl éb hetra fadkeradnehodimenttilyére ieprghigedla coomobitivry torepising theet at e;

wat er - i mm sci bl | i Gi di hal di et hyl
ot hai at o, Tveserdee Oivd bfesPafnter gl Sieisty i Al B M yR MRS BT rl at e
but yl oct ylin thetdoalpatigion isuesd thbeakgut 10ApMah diceetar] foy exdeplzyd lephthaal at e;
wat er - i mm sg¢i bl St €l S.di ' e, 11 | ene gl ycol
-2 et nyrpetaul B HeSEr pRY BpF: BEh SboRRoAR Fr ey Bl o
gl ycer g0/ t rexpmpleii® leiss thad, ébodt 40um in diameter when measured by Low angle laser

light scattering techniques.

In yet a further embodiment the median size of the microspheres in the composition

is about 1um to about 6um, or 1um to about 30um.

25 In another embodiment of the invention the particulate carriers continue to release
therapeutic amounts of active biological molecules over a period of at least 3 months

or longer, or of up to 6 months or longer or of up to 12 months or longer.

In one embodiment the w/w ratio of protein to polymer may be 0.5% to 50% for

30 example is at least about 0.5% or is at least about 1% or is at least about 2% or is at
least about 5% or is at least about 7% or is at least about 10% or is at least about
11% or is at least about 14% or is at least about 20% or is at least about 40%, or is at
least about 50%. For example when the protein is a peptide the peptide to polymer
ratio may be at least about 11, or when the protein is an antibody the antibody to

35  polymer ratio may be at least about 14%, or when the protein is a domain antibody

the domain antibody to polymer ratio may be at least about 11%.
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trimethyl -1 , 3-pentanediol diisobutyrate, nethylene chloride, ethylacetate
or dinet hyl sul foxi de, carbon tetrachloride, chloroform cycl ohexane,

1, 2- di chiwocewdassss di chl or omet hane, di et hyl ether, di meChyEP2d0008%a7 de,
hept ane, hexane and ot her hydrocarbons, nethyl-tert-butyl ether, pentane,

tol uene, 2,2 4-1r1] h an 1- o ol and its iSoners benzyl

a conot . 1 1B ERETRL A, PRERa el b P RRE LR SRR s "t e et hods
of the i nveattices is\el leadi@bsel 186 bed Ht teast aleduhPVecoras ehleastiatbout H%hpt meaet at e or
di met hyl sul f oxi de rbon r.achl ord.de. . chl or of or ycl ohexan

1 o ohi ol 68 R 20% IR ol b BRI 4By | RS ITE AB b de.

hept ane, héRdne isndeostradouhiidb oc Brab teest amet BOVo-dras dtdedstlabewtltd’, opisrttane,

t ol uene. 2, -t ri.meshyl. e -Hct anal ' LS al cohol .
The par o1 oliat B PBr LRI PTB R  r Er b et RO OB of ek ng
them i n al ltheagnotsit & aopertide thpr @wapsulationeziticiencyasaynesr ali leasi @boutidoéd when
further co ' .t he Y of r.f t ) 0 hni L ed to:
sodi um chola o A ratb B Benp S e BB ey MRS 25 35 A3y obR

al cohol , pothewitimy progim isad datoaie anfilmddysioe batapsB@tiordeffitieacysmapbé eklangr s,

pol oxam necs]abogtagobpxyl ic acid esters of multifunctional alcohols,

al koxyl at ed et hers, al koxyl ated esters, al koxyl ated nono-, di and
triglyderides, al koxylated phenols and di phenols, ethoxyl ated ethers,
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of car boxylinaudediut are metialited & wateofmmlscibleodstaralisficht asethgiratetaid, asopsepy s  of
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cmbodi tint T R UG ohetRl BB HaRhe Bt BB AT T er s

conpri si ng kbiookodjisoblityhketmte; weteaijremissibleodlt ehydabkectbys acefaldéhydren-nmet hods of

i part i culdbe T FERERBfe, SAEAM B R: S REAPEN, anc Ton
retai ns at preastaldebyde;bvadéreigintsdiblaetheviestersosuchtas attall 8asleoxiyppionate;
water-immiscible aromatic hydrocarbons such as toluene xylene and benzene;

20  water-immiscible halohydrocarbons such as 1,1,1 trichloroethane; water-immiscible
glycol ether esters such as propylene glycol monomethyl ether acetate, ethylene
glycol monoethyl ether acetate, ethylene glycol monobutyl ether acetate, diethylene
glycol monobutyl ether acetate; water-immiscible phthalate plasticisers such as
dibutyl phthalate, diethyl phthalate, dimethyl phthalate, dioctyl phthalate, dioctyl

25  terephthalate, butyl octyl phthalate, butyl benzyl phthalate, alkyl benzyl phthalate;
water-immiscible plasticisers such as dioctyl adipate, triethylene glycol di-2-
ethylhexanoate, trioctyl trimellitate, glyceryl triacetate, glyceryl/tripropionin, 2,2,4-
trimethyl-1,3-pentanediol diisobutyrate, methylene chloride, ethylacetate or
dimethylsulfoxide, carbon tetrachloride, chloroform, cyclohexane, 1,2-dichloroethane,

30 dichloromethane, diethyl ether, dimethyl formamide, heptane, hexane and other
hydrocarbons, methyl-tert-butyl ether, pentane, toluene, 2,2,4-trimethylpentane, 1-

octanol and its isomers or benzyl alcohol.

In one embodiment of the invention the solvent used in the methods of the invention
35  will be selected from methylene chloride, ethylacetate or dimethylsulfoxide, carbon
tetrachloride, chloroform, cyclohexane, 1,2-dichloroethane, dichloromethane, diethyl

ether, dimethyl formamide, heptane, hexane and other hydrocarbons, methyl-tert-
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the particulate carrier, for exanple, a proportion of the nolecules in the
conposition may retain at |east sone ability to bind to their target when
t he agentwD=0@/1358%di ng agent and elicit a biol ogical rePpomPe0O5I4BE

rel ease of the biologically active agent fromthe particles. Such binding

cui tabi o addny Eneh oty Bl J R e pRhaR U BEBE. 1 10 2

furt her entbedeyralkbholhe conposition retains at |east 50%of its affinity for
the target, or at least 70%or at least 90%of its affinity (Kd) for the
target when neasured by a bi ol ogical binding assay on rel ease fromthe
particl es flbe pax@ojakecarriers neongpdsdidnsreompasngltteer on mettods/offthdkKs#g thBmaioore. | n

nmbodi il le of eliciti t ti
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of the conpddition ohs safadtdre suctvanbutowt traitedie: setisurcbdatey paloyarseri 188bl e assay

whi ch neas VAR . | at bhial oqgj.cal | ctiv | ecule.ln
one. embod JERCT R the e aeLh Oy AR bR D R RSl Bt R o
del i veri ng daxiparst polnxanens sgolexaminds) gabakylioaacid esters o€ mubisurichendbl ood brai n

barrier by S ' he, pr. Nl rticle. a patient. In
a further grf%ﬁ@?h%!r@&h?%d %&?'ilse%{(g)fyg&%ﬁ%tﬁg’ ?IKQ%%&Z O(r)lgi’?\'egr‘f?d of the present
i nvent il6n titigyceridss, pikowyldied phends hod diphedd$ i etlerxylagedaetherst ethoxydatedpsul at ed

in a parti carrl er, . , .CLO t be, a,mammal , for
Iexarrploe aI Eég{r%?gn‘.%ﬂ]O%Q/Ig{negtt@ygeg'ggg’asﬁlrt%g?ﬁﬁ E?Sri(ge)f? @é |%sekgrocl)ei d%}d/]egg%@r maceut i cal
conposi t i osedesypratalisals af fbitphdds, cadthlysatis bf sabayn bcidscegisidatis etlalcohc

Coul : ) , : . |
Porthor. onsi et Rapleafis B BT RlrehO SORHeR And Bt sdh o SHRGL Bt
conpri si ng aad prixttessrof éme apwoteatfesdidi substaecemnoparti cl es of the present

| nvention &g BEREI BeABSRId- PR < HAo@nf ULLREE FAROLIARRL, SH! Solb SarilroVi ded
phar maceuti cal ~conmposition conprising a protein encapsulated in

m cr ospher d88f(purco®lH68™ Xl eblyvieyl\alasoh eolgvinyl ggsclidone dpdiysortiate 80 iandg and or
preventing dgxtgé'nssease of the eye. In a further enbodi nent a conposition of
the present “invention may be used to treat and or prevent disorders or

di seases which involve the particulate carriers crossing

In one embodiment of the present invention there is provided particulate carriers
20  comprising biologically active agents, obtainable by any of the methods of the

invention herein described.

The biologically active agent encapsulated in particulate carriers and or compositions
of the present invention retains at least some biological activity on its release from

25  the particulate carrier, for example, a proportion of the molecules in the composition
may retain at least some ability to bind to their target when the agent is a binding
agent and elicit a biological response on the release of the biologically active agent
from the particles. Such binding can be measured in a suitable biological binding
assay, examples of suitable assays include but are not limited to ELISA or Biacore™.

30  In afurther embodiment the composition retains at least 50% of its affinity for the
target, or at least 70% or at least 90% of its affinity (Kd) for the target when measured
by a biological binding assay on release from the particles for example in one
embodiment as determined by ELISA, Biacore. In one embodiment the composition
will be capable of eliciting a therapeutic effect in the subject to which it is

35 administered. The biological activity of the compositions of the invention can be
measured by any suitable assay which measures activity of the encapsulated

biologically active molecule.
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the blood brain barrier. In a further enbodi nent a conposition of the

i nvention as herein described may be used to treat and or prevent disorders
or di seasw® 2009/136854Central nervous system for exanpl e PCTmRgodPsSUSEd tO
treat and or prevent Al zheiner's disease, Huntington's disease, bovine
spongi f orm encephal opat hy, West Nile virus encephalitis, Neuro- AIDS, brain
injury, spinal cord injury, netastatic cancer of the brain, or multiple

scl erosi s, Isbn@kmbodimeat 6fithé hexseetihaeohtioe fiteré seprovdexbs nettondl ofdgliveoingr i se an

anti - MAG ant | for t [ nt r.Qr ntion.of stroke qr neuronal
M ury 1 n e B APk R s M BRSH B S et ilenRos
ant i body f of theh®oteindatamambpartide do a patereénhiaonrtiodr estlvaglireerdthepaticohisl | nj ury
or for gxarﬁgl %nfor the treatnment or prophyl axi s of neurodegenerative

u

di seased such-ds Al zheiner's disease. In another enbodinent the conposi tion
may conprise an anti-banyloid anti body forthe treatnent and or prevention

of stroke qf o.{i‘g%%&' ehPbi4hy P%rseﬁtgﬁve%é‘me‘?e 55 ro&ié‘% L Fe R deflerin
prophyl axi s of " neurodegenerati Ve di seases such”as zhei'ner”s disedse. In
one enbodi mprotedr ertcapsulaied it & partiaglateeragian sdefs es b lnecrosprerp &r the cye af e

carriers m %npr%ala%me%aé%raerq{rﬁaon_t he patient by parenteral injection or
i nfusion, intravéenous, rFrintraarterial admnistration. In a further

enbodi ir@nt the conpositions of the invention as herein described my be

oo L0 TR RS hel OO BES 05 hSERRER Bhob R P npdht fur e

enbodi ment "a conposSi tion of nven as hereln descri be used
to treat amiblagicaglly evimtagdntenchesgateddinapartisulatencarriéri afithecpresent yentiad at ed
macul ar de%@@%&ﬁ“ ag&rigg&\ovascul ar/ wet), diabetic retinopathy, retinal
venous occlusrve di'seas€, uveitis, corneal neovascul arisation or gl aucona.
In yet a fumaligtheerimbddiment theheis poondesi 4 ploarmasew®eatcdntpdsitieatcosmpdsiog apr event

AMD (a r : | ti y el : .or dry AMD. In
anot he?§e@hﬁ%lﬁéﬁ?&g#lﬁq%%ﬂgﬁgggﬁ %ﬂ%\%n%fit@%p%ﬁgﬁﬁ*&gﬁgé FTIAER bi ol ogically
active agentescrivedaps tlrittee @nmibodinzmdiverd isqreddehal poarmaiceutos pémenesitas

descri bed r&'cairrn%'rlg\né grprotein encapsulated in microspheres for ocular delivery as herein

described for treating and or preventing a disease of the eye.

20  In afurther embodiment a composition of the present invention may be used to treat
and or prevent disorders or diseases which involve the particulate carriers crossing

the blood brain barrier.

In a further embodiment a composition of the invention as herein described may be

25  used to treat and or prevent disorders or diseases of the Central nervous system, for
example it may be used to treat and or prevent Alzheimer’s disease, Huntington’s
disease, bovine spongiform encephalopathy, West Nile virus encephalitis, Neuro-
AIDS, brain injury, spinal cord injury, metastatic cancer of the brain, or multiple
sclerosis, stroke.

30
In a further embodiment the composition may comprise an anti-MAG antibody for the
treatment and or prevention of stroke or neuronal injury.
In another embodiment the composition may comprise an anti-NOGO antibody for
the treatment and or prevention of stroke or neuronal injury or for example for the

35 treatment or prophylaxis of neurodegenerative diseases such as Alzheimer’s
disease.

In another embodiment the composition may comprise an anti-amyloid antibody for
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use in nedicine. In one enbodi nent of the present invention there is
provi ded the use of conpositions of the invention as described herein in
t he manufwiotoe3sfs4a nedi canment for the treatnent and oPCpmPe@aszan7 of a
di sease of the central nervous system In yet another enbodi ment there is
provi ded the f 0 ition qf .the invention as d rib herein in
Phe manut adiy Eapru e REREo Potiake® o B B, RSP RIhon of
Al zhei mer' dredinsard e prophylges obndwoddyenemtivo disezses sublepe Alzbejprar'si ded t he use
of a corrposistei 0 of the invention as described herein in the manufacture of
a medi carrer?f foF the treatnent and or prevention of stroke or neuronal
injury. In another enbodinent of the invention there is provided the use of
a conposition o i i on descri. rei,n in.. nuf actuyre of a
reci canant 'f 97 preOTriel Fht P ATrCRIEPE eS8 e N dGe ISR LS For
exanpl e i n belemEistefealctd thheepatfentbyrpalectans ijedtion of mfudiore attraeeiousnor or

ve ti he .| ti id t hods of t ti d
prevention. d.,navention provides nethods o reating and or
preventing @Iagﬁ%@%‘lsal&mgqlét{%@n.Cent ral nervous system using a conposition of
the present invention. In a further enbodinent there is provided a nethod
‘ tp o . . ; s ‘
0] reatin e’ s di S L | O :
i nventi on. g’rll 'ﬁb‘lf@%heer gﬁ%’? a'én?enZ%%ocg)fn;@ﬁ@g% Ofﬁﬁg%g/rgétiogn% ri?erqe'é%?%‘rr]b%? %E%ye IS
provi déf a beeishdtb péattand ar preyeaindisadensroe dsrbsasqf e ejee Iroa furdiar onal i nj ury
using a co A of .t he.. nt_jnyenti - The j.nvent.i rovi des
met hods of prRdlmetladioathgful E0BRInvERNGLo Bein L3gLBYTEM 6O RER B on o
t he pr esentandverveotdisdrdera sfich 8 but retriodedreordget ralatedl macyaralegdeerabomet hod
of treatin reventl n. Lng.: Sitij f resent
"nvent on. AR oRarE eSO R AR s o P e P
subst ance" coseabmabvascutesatiorber @ayconmnoner and or ol i goner capabl e of
pol ymerlgsi ng, or a polynmer which can forman insoluble particle in an
aqueous~envi ronnment for exanple PBCA, PLGA. The particle form ng substance
wi || be sollupétes furthemendvagimend ts® tarepdsititings uset topgaday med pspdventiAdD er m
"particul ate carrjer” ) u i i fi 4N is used to
cover both (%gden%i)aéécf&gfslgér %eﬁgﬂﬁ%;agérﬁsg}?%%e@blg%t?B@[g’p%g?}gémgare particles
conposed of

In another embodiment of the present invention there is provided biologically active
20  agents encapsulated in nanoparticles and or microspheres as described herein for

use in medicine.

In one embodiment of the present invention there is provided the use of compositions
of the invention as described herein in the manufacture of a medicament for the

25 treatment and or prevention of a disease of the central nervous system. In yet
another embodiment there is provided the use of a composition of the invention as
described herein in the manufacture of a medicament for the treatment and or
prevention of Alzheimer’s disease. In yet a further embodiment there is provided the
use of a composition of the invention as described herein in the manufacture of a

30  medicament for the treatment and or prevention of stroke or neuronal injury.
In another embodiment of the invention there is provided the use of a composition of
the invention as described herein in the manufacture of a medicament for the
treatment or prevention of ocular diseases such as for example in the manufacture of
35 amedicament for the treatment and or prevention of AMD.

The invention provides methods of treating and or preventing a disease of the central
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various natural and synthetic materials with dianeters larger than 1mm
wher eas "nanoparticles" as used herein are subm cron sized particles such
as for exwoph@/1358541 OOOnm | n one enbodi ment the terns pamrtEPcMAsH3Tarri er,
nanoparticles and m crospheres as used herein denotes a carrier structure

whi ch is bi gf n*gg%slt%] nda CSOUffI E%H pr§§%§ n@n;mto{ch un}h(égl and/ or

physi cal P LA Shven a sufficient
anount of tehﬁ>opmnetnt¢ﬂeesmrmnmded autﬂhcummmlatlr}g Azheioterafdtseaseeudingain to t he

human or an| d df f|C|en time so as
to be abl e “PEPP %'g(g'}ngf thg pqe% Ptr'e\éléa}}c[i Sgor Oéﬁr)\erc?r q)told’sng%né%g he pr?%er& brain or
the eye. Tlrerehttomth&i islpowyiiceal d meﬂt@tjloﬁeeatgtgrwid ca$>rej&eting1sirc&qemr|nsura>naler m used

to indi cat ?rgﬁ&%tglntgh%ecorﬁ?éo%ﬁ%n%fmé %%;enttf;n% Ie of at |east sone biol ogical
achin

activity wh err uesi ar ge "For the avoi dance of doubt the
term"Biologically active agent” and the " b| ologically active nolecule" as

used t hr Ou%g%venng ng? §rode%§tnllé?ﬁ?o%r$tljeg{r$ ngr?qdor Orrre% qtlng\é?ulgthc? SeaeeC meani ng

and able t e eed angea ion""1s defined as
ei t her for malngmcmipoaltlsoloﬂtheqmesenmintvbmiudnolrm fitheneimbodimaht thededgul es in t he

solvent. Oyl PIUIPL LBl oS0l Shd @ o AN RIBPRIR! 9BomhilfdiSorgy m Of fine

solid aggré)rat €S 0 ecures suspe 2 <ol dbi 1i sati on
pr ocess0mayredesbinveggioht in a m xture of fully di ssol ved nol ecul es and
suspended solid aggregates. The term "protein" as used throughout this
specification for encapsulation in particulate carriers includes proteins
havi ng a mbefipiticns: wei ght of at | east 1lkDa, or at |east 12kDa, or at |east
5CkDa, or at |east 10CkDa, or at |east 15CkDa or at |east 20CkDa. Proteins
for encapsul ation may al so be of considerable | ength such as at |east 70
am no aci dﬁsiusedélagaimtmﬂerm “daﬁ'aﬁfomﬁmganbstan@wiisjmeidnoIdesrgtbla apy at | east 150

et 350 I 3ndrote A Br SlaoBler cERte BO5IMAANSE dPohel SRR Lan I0F: 4£T

pept i as use enCapsurfationci n
parti cul at énsolubte garicle ncémamseoshenvlmnnmthnxmplefPBﬁA rRLGaPcﬂdhs padicleng a

or o mor e e afsiPs W LIl 3Rt bre PR en S TR R Fore than
about 1 kDa or is less than 1Kda. Peptides for encapsulation are no nore
than 70 arri.mg t@rﬁl %%rtic[]lakeega%gr” 95 used throughout this specification is used to cover
20  both nanoparticles and microspheres. “Microspheres” are particles composed of
various natural and synthetic materials with diameters larger than 1uym whereas
“nanoparticles” as used herein are submicron sized particles such as for example 1-
1000nm.
In one embodiment the terms particulate carrier, nanoparticles and microspheres as
25 used herein denotes a carrier structure which is biocompatible and sufficiently
resistant to chemical and/or physical destruction by the environment of use such that
a sufficient amount of the particles remain substantially intact after entry in to the
human or animal body following administration and for sufficient time so as to be able
to reach the desired target organ or tissue e.g. the brain or the eye.
30
The term “Biologically active agent” as used herein is a term used to indicate that the
molecule must be capable of at least some biological activity when reaching their
desired target. For the avoidance of doubt the term “Biologically active agent” and the
“biologically active molecule” as used throughout the specification are intended as to

35  have the same meaning and able to be used interchangeably.
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are no nore than 50 amno acids in length, or are no nore than are no nore
than 40 amno acids in length, or are no nore than 20 amno acids in |length
or are | e89 2009135850 am no acids in |length. The term " PePCTampadoanssssefers to
| ocal administration to positions surrounding the outside of the eye and

I ncludes b s not Limted to. "Sub-conjuctival: - undern h t

conj uctrva TreiSl ShpbITRE e e PR BRYE o a o PRB T FELTE O e

scl era; " Sirshtidured nolecules dre theesmivient, loe fofmation of arsoiidimlivpid batpeasiveliofes t he
eye but outside .of tFf clera. -peribulbar” - th nder n h the

o obe - of ¢ HEEF kel e of RO Seonind find PARS JHE BRI, O pace
at the ver yrdizsk maly aidvaeglivibe roixturé ef ihedissdlosiemblectlbe anpsugpended sglid

"supra-ghoraﬁi ala,;' - underneath the sclera but outside of the choroid into
t he supra-c arordal space; "trans-scleral”™ - this termcan also be used to
mean delivery across, i.e. fromoutside of the sclera. The phrase

"i mmunogl okul i.n sinagl e, | Lot ref ' vari abl e
domain (V ﬂlﬁe t%n]-lﬁp&e@ %ggjé‘fqﬁéfougﬁg@itﬁ'lségg%@é’a%?ﬁl?Psr%ﬁﬁé’i%mal%ggxn or epitope

I ndependentpasticolateacatrid¢rs ératuties proteigs baviog adootecutar wight mhrainegdtdkDa orsi ngl e
vari able d I.n b nes | r , : t -mul tinmer)
w th ot her %?%la?tf ??‘g)r?t 8r\/e§rl(|§aa?Eék[?%é)?g{llga%ﬁto\(l)g@?,a rlaé %gpn%?dr%?a%gf%g?the ot her
regi ond0or 200kda.r3otems foroencapsyuatioadnéoalam be géconsidedabielcbythtdueh ss gl e

i nunogl obuyl i riabl e i ' .the.j I | i i ngl e
vari abl e dgér?gmdgfnr'\ng)sécgdnsﬂﬁg%ﬁm é"aaég%aﬁ&w%@'”8fa%ﬁ?%§§| (?'Jgagéqa@;[/zérq'abl e
domai ns) . Anitdoacidsnindengtivodyt'least 200 Abling aciddie lsrggthie as an "i nmunogl obul i n
single variabl e domai n" which is capable of binding to an antigen as the
termis used herein. An i munoglobulin single variable domain may be a

human ant i Gbdyeraipeatided ad ased throlmhoubihisospenifitatbegorsenvgpsulaivniibody vari abl e
dom i NS 3f " WIHELAR oS ERRYRORS deRHERes o AR TR virds AbRELgPed 10 VO
weight of no more than about 10 kDa, or no more than about 8 kDa, or no more than
about 5 kDa, or no more than about 2 kDa or no more than about 1 kDa or is less
than 1Kda. Peptides for encapsulation are no more than 70 amino acids in length or
are no more than 50 amino acids in length, or are no more than are no more than 40
20  amino acids in length, or are no more than 20 amino acids in length or are less than

10 amino acids in length.

The term “Peri-ocular” refers to local administration to positions surrounding the
outside of the eye and includes but is not limited to:

25  “Sub-conjuctival” - underneath the conjuctiva - a clear mucus membrane that covers
the eyeball over the sclera; “Sub-tenon” - underneath the Tenon's membrane that
envelopes the eye but outside of the sclera; “peribulbar” - the space underneath the
globe of the eye where it sits in the eye socket; “retrobulbar” - the space at the very
back of the globe of the eye, close to the optic nerve; “supra-choroidal” - underneath

30 the sclera but outside of the choroid into the supra-choroidal space; “trans-scleral” -

this term can also be used to mean delivery across, i.e. from outside of the sclera.

The phrase “immunoglobulin single variable domain” refers to an antibody variable

domain (VH, VHH, VL) that specifically binds an antigen or epitope independently of a

35  different V region or domain. An immunoglobulin single variable domain can be
present in a format (e.g., homo- or hetero-multimer) with other, different variable

regions or variable domains where the other regions or domains are not required for
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Canelid V HH dAbs. Canelid V HH are inmunogl obulin single variable domain
pol ypepti des that are derived from species including canel, |Ilam, alpaca,
dr onedar yWwoane/gsssnaco, whi ch produce heavy chai n anti bedirapemaosssat | y
devoid of Iight chains. Such V HH dormai ns may be humani sed according to

standard te L9 nthe r nd., s d st|II

consi der ed ﬁpg é’ﬁ(ﬁoﬁé}/ Eﬁ% anl(gbcut(I:'BrV%”%ée aﬁ ?'Hgn,?ahve"ﬁr |t As used
herein "V lnmmluobgldlmﬂm(sarm vailaVIeI-dlebnmh)mrmnds anfiden indﬂfpendamymjme duidrtdninag

nmol ecul e” her N fer ntih antib [ nd ot her
protein coﬁé?' %ggm\%ﬁqg}:h aoreoénaé'g tgq gy ' ggiﬁ ?F\hg % 8? rg@t%%rT%\g 0§glfba, n" is
a fol ded prsoige vareblewomaie meh:lb chpable efbmdmgtosanr an:ltgeneasnm&aprensjes&d of the

oot of <t NRIOt £ M GEASKAND YnclOILDE Lol S399051 Rt Shippcr et ©

functi onal pr opert es o n rrany renoved
or transfervaeabledomahebutmm|ec|udem|m@eahtlbamssxaoéblédnmalnerﬂroofothbre renai nder

of e B OLgL 0ol Bholif SOIBh. o i 3h081 I ThRON YRHEARLR o

a fol ded po Lequences” char ac stic ant i body
vari abl e dcﬂ’zamehd VH ldAbheCemehdaV%FpmbumemnoglnpthImtsm@mt/armwydomam abl e donmai ns
and nodi fi ed variabl e domai ns or exanple, in which one or nore | oops have
been repl a@@typb@*'d%éﬁﬁé@é%@erwfiﬂ(‘EW”W@Q%W%%@QA@Q@% ama; agfacant i body

vari ablig dofghégary UnadlhBMkNIATraRl HiaIPbi WHRiBaURIBRRI bR cat ed or

COITpI’I se er mnal extensi ons, as wel as fol de nment s of
vari abl e ddligheinahPlesh Y@td@mlrmmmeb%humﬁ@sm ﬁ@ﬁqwn@mtenqey taeinigpesi ficity

available in the art, and such domains are still considered to be “domain antibodies”

according to the invention. As used herein “VH includes camelid VHH domains.

15  The term “antigen binding molecule” as used herein refers to antibodies, antibody

fragments and other protein constructs which are capable of binding to a target.

A “domain” is a folded protein structure which has tertiary structure independent of
the rest of the protein. Generally, domains are responsible for discrete functional
20  properties of proteins and in many cases may be added, removed or transferred to
other proteins without loss of function of the remainder of the protein and/or of the
domain. A “single antibody variable domain” is a folded polypeptide domain
comprising sequences characteristic of antibody variable domains. It therefore
includes complete antibody variable domains and modified variable domains, for
25  example, in which one or more loops have been replaced by sequences which are
not characteristic of antibody variable domains, or antibody variable domains which
have been truncated or comprise N- or C-terminal extensions, as well as folded
fragments of variable domains which retain at least the binding activity and specificity
of the full-length domain.
30
The term “Light scattering techniques” as used herein is a means used to determine
the size distribution profile of small particles in solution — one example of light
scattering technique is dynamic light scattering which may be used to measure
nanoparticles and another example of light scattering is static light scattering or low
35 angle light scattering which may be used to measure microspheres.
The term “Dynamic light scattering” (DLS) as used herein is a method which utilises

the light scattered by particle dispersions to derive information on the size of the

20



of the full-length domain. The term"Light scattering techniques"” as used
herein is a neans used to determne the size distribution profile of small
parti cl eswono®olssgsson - one exanpl e of |ight scatteri ngPCEMEPRIGOESIBT
dynami c Iight scatteri ng whi ch may be used to msasure nanoparticles and

anot her exam o] .scatterin |ss h FLIRG,98 | ow angl e
ohtscor PARIEs B ante ia) Bht e ids Db vt WPba B EMAEN B tn, ' 2"
"Dynam c | |ttgdr1Brosmmntreomcnrg0‘f paBlcts indepswdnt@r garticle siza an&ttﬂabdha/\hno«Mmamtl l i ses

Si'ze of t naiph LRI B IR BT e oS! Saoh I BRERH IR Ehat when
in liquid mﬂm@r&anmm 'Ithlemaﬁrodn/\dmmletenrm demedbypaal‘yslng ﬂrseseﬂucteatdmﬂé)yt on
particl S'n%ean% t tcgf% (pn quEt?\gp'TﬁQ Sﬁ?( scarf rrmthS?t {h% e(r:qotggl?e?

fluctuatlions™i & I RE enS| anpl e.
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for the analng'g/lgfg%lfjﬁg|r¥ %g[g:grtl cles. "Static light scattering” or "Low angle

| aser Il[)ghfS@hatigrﬁrscatgé‘rmghomIhowraegledmbriligmtesrcehahgéwblcy ardusedghout t he
present sp i I i [ on. Laser
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primnari yto emc estlll
al | owi ng e%@@nmlabmemrammlametb@nctl on. It is conposed of cer ebr al
m crovascul ar endothelial cells, which are packed very tightly in brain
capillaries. This higher density restricts passage of substances fromthe
bl oodst r eamhetierm fRloa brbarbaeneto(BRE )iaalusee hbin i acaginblaaid ssicerstahere i n
the body. acts primarily to protect the brain from chemicals in the blood, while still allowing
20  essential metabolic function. It is composed of cerebral microvascular endothelial
cells, which are packed very tightly in brain capillaries. This higher density restricts
passage of substances from the bloodstream much more than endothelial cells in

capillaries elsewhere in the body.

25  Throughout this specification the percentage drug loading is defined as the
percentage of weight of drug per weight of material used in the particle formulation
(polymer weight) w/w.

% drug loading = (weight of drug / weight of material used in the particle formulation)
X 100%.

30  Within this specification the invention has been described, with reference to
embodiments, in a way which enables a clear and concise specification to be written.
It is intended and should be appreciated that embodiments may be variously

combined or separated without parting from the invention.
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Throughout this specification the percentage drug |oading is defined as the
percent age of weight of drug per weight of nmaterial used in the particle

f or mul at iwo 20oi3ysser wei ght) ww. % drug | oadi ng = (wei ghtt/EprRoodiosiy37 wei ght
of material used in the particle formulation) x 100% Wthin this

speci ficati the invention has been described, with reference to

enbodi rrents&m%%‘way whi ch enables a clear and conci se specification to be
witten. It is intended and shoul d be appreciated that enbodi nents may be
variously conbi ned or separated without parting fromthe invention. Exanpl es
Exanpl e 1 ExBoiplerer Pslatedsatioh oBESA((butyickarysacodate yinadamemononer: A rapi d

pol ynerisation reaction in organic solvent was used to formthe polyner:
BCA nononeA rapoipralimerisgtierheadtioraMorganic salbat wae usedro faims Bleradyreerhanol in a
25 m beaker with slow swirling. The resulting solution was gently m xed
until the BUARBROMAL (200 LT, 8REInAN3IMARas BiddEbedn| JielutEyarsliis asen
reaction resulted in the formgation of a white soljd dispersion. The m xi ng
of the di sPER&ITIHINGQY SVBPgednetesyling svtiomuas @a@{yira'ﬁeﬁ#ﬁwmee becane too

vi scous t 0 paghiedit&tionBEctRh WaROhitiAtd! T p@@RéisafomtedctireresBited iRae al | owed to
evaporate in the fune-hood for at | Fol | owi n evaBor ation of

. | 1o st 1 hour. F
the et hanolfrmgtign g wa't%?'tded%r%nﬁaaeénmg Ogﬁteaq'%ée.'or’fw s sloPPed ARis
col l ected apeh ES &’ reBctidiemiRRPOPEdImM £1od vRICERoadgitate. process. Exanple 2 -
Preparation of hollow nanoparticles by the double emul sion nethod: The PBCA

pol y”eﬁo‘“’asrhg'e%?an‘?]'o]’rﬁqhé %&&P%%&Waﬁ%& a@m%dfré;’g%ﬁ&étéﬁa B3 Qe oy v and
used to prepare hollow nanoparticles by enul'sitication rnto a double
enul si on (Viertadteash1 bplr. Follondngeyaparaiionjof te dtidriohvescragke vitriiersmtiy careul si on

w o) | nner 59 i I i r fer,
brepar ed by e Bhe S Gk LGB0 shisb A Bheh A bePbriorai o (10%
w v stock podagss.on). The total volune of the inner aqueous phase was 1 ni.
The sol ution was kept on ice

Example 2 - Preparation of hollow nanoparticles by the double emulsion method:

15  The PBCA polymer was dissolved in dichloromethane at a concentration of 1% wi/v
and used to prepare hollow PBCA nanoparticles by emulsification into a double

emulsion (water in oil in water, w/o/w) as follows:

(i) Primary emulsion (w/0)

Inner phase (w): 5% sodium cholate (SIGMA) in water or buffer, prepared by mixing:
20 500 pl water or buffer; and
500 pl sodium cholate (10% w/v stock solution).

The total volume of the inner aqueous phase was 1 ml. The solution was kept on ice
until it was time to use it. Each solution was drawn into a 1 ml insulin syringe (Terumo

1ml, BD microlance needle 19G 1.5") prior to use.

25  Outer (organic) phase (0): PBCA polymer (1 % w/v) in dichloromethane (“DCM,
Fischer).

The organic phase (PBCA polymer in DCM, 6 ml) was poured into a 10ml beaker

(resting on ice to keep cool) and the probe of the homogeniser was inserted (Ultra-

Turrax, T25, 50ml probe). The solution was covered with parafilm (attached to the
30  beaker and probe) and homogenised at a speed of 24,000 rpm using a rotor stator

homogeniser (Ulltra-Turrax T25 basic).
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until it was tinme to use it. Each solution was drawn into a 1 m insulin
syringe (Teruno 1m, BD mcrol ance needle 19G 1.5") prior to use. CQuter
(or gani c)wphaeee36ssy: PBCA polyrmer (1 % w v) in dichl or ecEtdrae/0§34BCM

Fi scher). The organi c phase (PBCA polyner in DCM 6 m) was poured into a
10m beaker, ti ' .keep cool) and the probe of the honbgeni ser
was insertgg%%ﬁnudi% ‘)Of@?%rg%mh > 50m probe). The solution was covered

i th fig . _ _ . .
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F06- A2190, ﬁht#ggbg\h&ﬁé%%g?%mtﬁg%@;nq\@%#%ggg%ag’gﬁ?%nﬁn D). (ii) Secondary
enmul sion (W o/w Inner phase (W o): primary enul sion from honbgeni sati on
step descri bed above. Quter phase (w): sodiumcholate ( 1 .25%wWvVv) in

wat er . For WRtSesandary epwisine@éeiwl y enul si on: The prinmary single enul sion
(w o) was used to forma double emulsion (Wwo/w) by addition to a secondary
aqueous phaser phiase2®%o Wpnmagds nutsion bat remagieh Batimmsige desaibedabovehe sodi um
cholate solution ( 1 .25 %wv, 30 mM) was transferred to a tall 50 m

beaker {fr e@ljt&gph%ge'@;;FSgau%gﬁg?@al_ﬁ%w\éﬁgﬁéteﬁnd the probe of a Silverson
¥ ]

LART honobgeni ser was 1 nsert 3/4 1 nch hi gh enul sor screen). The
sol ution wa w th parafilm (attached to the beaker and probe) and
honogeni se PN SRYSEONZAYECAUSIN: The primary enul sion was injected into

the sol uti cl.se t.o the ’r.ob S soon as.the Or spe S reached.
he Tesul t e RofEretBeie aiuMiar Sulru e st Ao MR ARG EBE vt a1 o
that was f eddiion wes sécondafyerquedud phasesabt wl sotiiubeetotate)awith t he or gani c
phase al | O\lr\{%gnotggnige\(’ua n(.)li'ﬁé go i@mtchgla{eus%?ut%%c(?zgI%jev?v, %8%5 %Qé trg}lslferzrrrédq% (1 KA

15  atall 50 ml beaker (resting on ice to keep emulsion cool) and the probe of a Silverson

L4RT homogeniser was inserted (3/4 inch probe, high emulsor screen). The solution
was covered with parafilm (attached to the beaker and probe) and homogenised at a
speed of 8,000 rpm. The primary emulsion was injected into the solution close to the
probe as soon as the 8,000 rpm speed was reached. The resulting emulsion was

20  homogenised for 6 minutes.
The double emulsion that was formed was transferred to a short 50 ml beaker and
the organic phase allowed to evaporate in the fume hood under constant stirring (IKA

magnetic stirrer, setting 4) for 3 hours.

Washing of the nanoparticles by centrifugation:

25  Following removal of the organic solvent, the nanoparticles that were formed were

washed once by centrifugation at 16,200 rcf and re-suspended in water (10 ml).

Example 3 - Confirmation of nanoparticle formation by dynamic light scattering

The formation of nanoparticles was confirmed by sizing using quasi-elastic light

30  scattering (QELS), also known as dynamic light scattering (DLS). The particles were
analysed using a Brookhaven Instruments corporation particle size analyser (BIC 90
plus) following the standard procedure provided by the manufacturer. The particle

suspension was diluted 200x in water and sized using standard sizing parameters
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magnetic stirrer, setting 4) for 3 hours. Washing of the nanoparticles by
centrifuqation: Follow ng renoval of the organic solvent, the nanoparticles
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informati on on particle srze by applying the Stokes-Einstein équation. This
yi el ds 10he popalatitvydr odynami ¢ di aneter of the particles in the sanple and
further derived data on the particle popul ation. nam c |ight scattering

i s very sehynaincdighbseattering issencsensitive ia e preaence belergewrdridesewdichwhen t hey
represent | 9 A Lo £ | At | e

reasur ement e Hoog ek Ke st S, BRI CoTNantoL Bl IHERRE e

i nst runent nggasgeMants. A8 d reskibahe mgan hydradynastic digmetes thatteingtivmeel es in the
sanpl e coul : 1L al L ' | of tens
of nanonet rgglﬂ%ﬁﬁgﬁ%ﬁgwlh@é%ﬁéﬁg?eo%g%;gvatngléaynlh tﬁ%‘?ﬁﬂﬁgb@ggé nit is

i npor t dht tsobstantiallntAs deesgbrgiffereecasdn sizs of teng of nanmetarsthelinesit bajehedi des,
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dat o set, Lo pe QRSATERT fbr WS 2RGh i ORRICERt o Lk kAR e e

i nst runent thaitheastirumgertereddes; wih Sieeddrrenaramn dewgrikg oostiporant. i s present in

E:ngr Z f‘gp'r S rﬁéﬁé&éirﬁgeatttﬁéc&%ﬁéf‘e“&% 0L+, f RVpIs@bREoRRE LR PEharddi&istARenAE the
J as the instrument can easily detect the small particle majority that is present in the

20  sample despite the presence of few large particles. The shape of the correlogram
itself provides a very clear indication of whether the particles are small, as well as
whether the sample is polydisperse. The baseline index also gives an accurate
representation of the quality of the data. All of the data in this document exhibited a
baseline index that did not fall below 5, with 10 being the maximum for the highest

25  possible quality of a reading.

Figure 1a shows the correlogram (raw data) obtained following sizing of the particle
suspension by QELS. The correlogram clearly showed that a nanoparticle
suspension had been generated by the particle preparation process, as absence of

30 particles would not generate any light scattering. The shape of the correlogram
suggested that the suspension was of good pharmaceutical quality, as the particles
were small and no large aggregates were present. Sizing of the nanoparticle
suspension by QELS showed that nanoparticles of a mean hydrodynamic diameter of
262.6 nm had formed (figure 1a). The particle population was also found to be

35  relatively monodisperse, with the polydispersity index, which is a measure of how

broad the range of particle sizes in the sample is, at 0.262 (figure 1a). This is below
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itself provides a very clear indication of whether the particles are small,
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nmonodi sper $8g. 19idahof IB@/eP@iler‘é' At whé %uha‘ﬁ%’thé"fﬂs%l@nélén @aé@r@é BF %r how
broad the range of particle sizes in the sanple is egeure la).
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process had success enera ed ﬂua It suspensit on of

nanoparfi clagditiomae B%Wiléé@” diginet e@@ﬁlera@t/@a @gﬁsﬂ'h@ wa smaleiban g9, ﬁ@ the

St okes Ei ”%h?(fu@un%q‘r!ﬁtTﬁéﬂéfoﬁeUg%ﬁéjoh 3% tidari@ OhbieYof @f didREtePBEthviEh €S Wer e
smal | (Figures 1b-d). The results sug qest that approximately 87.5 % of the
a

particle p&9BeANIGHEHEN™ aisizeiebis ideal iaantryenprsordmipiaBatiqrayapkoon) . 1t

was found tshad Sbmeatsj 1BA&hE T rbiR8qof | arge aggregates and did not
contain any particles that exceeded 506.81 nmin dianeter, wth the

maj ority of_.the pagticl ul at.i. o i n|f cant

T o gy P2t B ERRE K S B BhRtel ea;ﬁeﬁ%eré%@rﬁggwiﬂs her e
smal | ed5t harnsmeBﬁomm (figure 1d). Therefore, the majority of the particles
were of a dianeter between 99.86 and 138.19 nm a size that is ideal for

intravenous:gﬂqfagréoﬂer@gtrér%b%ed ﬁov&.ﬁg rilée %ﬁaﬁgé@fﬁnere%sbgﬁﬁémﬁy's

conprom sed.” Fi - Slzing data o . S that Indicdate the
presence ofdymamisgiaht scatterind. Acearding e tf@rp!ata obtained, the mean hydrodynamic

diameter of the particles was 262.6 nm and the polydispersity index 0.262.

Fig 1(b) Multimodal size distribution (derived data) of the nanoparticles plotted to
20  depict the distribution of the particle population (number) over a range of sizes. The
majority (87.5 %) of the particle population appeared to have a diameter of 138.19

nm or lower.

Fig. 1(c) Multimodal size distribution (derived data) of the nanoparticles plotted to
depict the distribution of the particle population (number) over a range of sizes. The
25  data suggests that 87.5% possessed a diameter of 138.19nm or lower and that 100%
of the particle sample possessed a diameter of 506.81 nm or lower. Therefore, the
suspension was free of large aggregates and was therefore considered to be suitable

for intravenous administration.

Fig 1(d) Multimodal size distribution (derived data) of the nanoparticles plotted to
30  depict the distribution of the particle population (number) over a range of sizes. The
data suggest that 14.9% of the particle sample possesses a diameter of 99.86 nm or

lower.

The process was found to yield similar nanoparticle sizes when different nanoparticle

formulations were prepared. Table 1 summarises the sizing data obtained from a
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In order to confirm that the particles were formed and that they were hollow, samples

were visualised by electron microscopy. Nanoparticle suspensions were examined by

transmission electron microscopy (TEM). Freeze-dried nanoparticles were analysed

by scanning electron microscopy (SEM). Analysis by both microscopy techniques

confirmed the formation of nanoparticles. SEM showed that stable nanoparticles

were formed. TEM confirmed that the nanoparticles were hollow, possessing an

aqueous core surrounded by a PBCA polymer wall.

Figure 2 shows nanoparticles analysed by SEM

Figure 3 shows an image of hollow nanoparticles by TEM, with a superimposed

image of solid PBCA nanoparticles for comparison.

Example — 5 - Encapsulation of monoclonal antibody (human anti-CD23) within the

hollow PBCA nanoparticles

Monoclonal antibody (human anti-CD 23 mAb as disclosed in WO99/58679) was

entrapped within the aqueous core of the nanoparticles by inclusion into the inner

aqueous phase of the homogenisation process. A solution of the antibody was used
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were formed. TEM confirnmed that the nanoparticles were hollow, possessing
an aqueous core surrounded by a PBCA polyner wall. Figure 2 shows
nanopar t iwbesovaissisysed by SEM Fi gure 3 shows an i nage ofPCh@EPR@®/055437
nanoparticles by TEM with a superi nposed i rrage of solid PBCA nanoparticles

for conpari n ul.a 0 |body (human
ant i - oo "GP ke e BRB Rey e BERPRT Bl Pre oo RBRGERERL ML oty (hunan
anti - CD 23 se¥dndasy ajueolio pkakd to fmmbmﬁﬁlg)enm&ore(wm/&p[a:ecﬂolkwvlshl n t he aqueous
core of the nanoparticles by inclusion into the inner aqueous phase of the
honpgeni sation process. A solution of the antibody was usedto prepare the
primary en:;lklglbmﬂaiﬁfMﬂ@BIF!@#;FSE was then honpbgeni sed with the secondary
agueous ble emul sion (Wo/w) as follows: (iii) Primary
enul si on (vv/ | nner phase cl osed in W9/ 58679
(600" oo 1 s SbeRe ) ROT St e R isClom e RO 100 bo7b Boh Sorgr

sol ution (Ehaam@]@aﬂ@%mredﬁpﬂm m sodi um chol ate solution (10% w v

stock solution) The total volune of the inner aqueous phase was 1 m. The

sol ution \A%L}Iﬁ%tb S%q“foﬁ??E%y‘-liA“r?It was tinme to use |_t Each sol uti on was
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drawn into a ge (Teruno 1nml, BD m crol ance needl e 19G
1.5") prior. to use. Quter phase (0): PBCA polynmer ( 1 %wvV) in

di chi or ometH4meHERi scher). The organic phase (PBCA polymer in DOM 6 m)

was poured into a 10m beaker (resting on ice to keep cool) and the probe

of the hon&gemi setiumabolatessiitied ({0 wiastodkisolation) T25, 50m probe). The

sol ution was covered with parafilm (attached to the beaker and probe) and
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soon as the honobgeni ser reached t he i nner aqueous phase was
added by i nndldtwaggtimade dee it. @Cbépwt'@@waéﬂ@él@ 'ﬂ@Qh@lﬁﬁ@béSyrmlé (Fergmmot i ng

emul si on vvqmt'@%%%@rggaﬁgéiné&ﬂe 291 6%rt90sd.Ce) and then transferred to a

gl ass syringe (

Outer phase (0): PBCA polymer (1 % w/v) in dichloromethane (Fischer).

The organic phase (PBCA polymer in DCM, 6 ml) was poured into a 10ml beaker
15  (resting on ice to keep cool) and the probe of the homogeniser was inserted (Ultra-
Turrax, T25, 50ml probe). The solution was covered with parafilm (attached to the

beaker and probe) and homogenised at a speed of 24,000 rpm.

Formation of a primary emulsion:

As soon as the homogeniser reached the top speed, the inner aqueous phase was

20  added by injecting inside the solution close to the probe. The resulting emulsion was
homogenised for 2 minutes (on ice) and then transferred to a glass syringe (SGE, 25
ml, gas-tight, suitable for organic solvents, P/N 009462 25MDR-LL-GT, Batch # FO6-
A2190, fitted with blunt 5 cm 2R2 needle, 0.7 mm ID).

(iv) Secondary emulsion (w/o/w)

25
Inner phase (w/0): primary emulsion from homogenisation step described above.
Outer phase (w) : sodium cholate (1.25% w/v) in water.

Formation of the secondary emulsion :

The primary, single emulsion (w/0) was used to form a double emulsion (w/o/w) by

30 addition to a secondary aqueous phase (1.25% w/v sodium cholate) with
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m , gas-tight, suitable for organic solvents, P/N 009462 25MDR-LL-GI, Batch
# FO06- A2190, fitted with blunt 5 cm 2R2 needle, 0.7 mmID). (iv) Secondary
enul si on Wo/200ips8saner phase (W o): primary enul sion frecThrawgesidsgati on
step descri bed above. Quter phase (w) : sodiumcholate ( 1.25%wWvVv) in

wat er. Fornation .of. the seconda nul si ne b [ iL.ngl | si on
(v ) was (0mg8PySsishn s SRR daf e aeR s A B dRies BriefaBocondary
aqueous phadell §0 inl BB8ken(restirgrioruice ¢cdkd et @hulsibh khaljregk thegadbeoof.a Fiversoodi um
chol at e sol yti-qn 1 .25 %Wy , transferr artall 50 m
beaker (1 edt g atoobaisrut Bt Sin MEBs: HERRGEIRE S NETHT W& Ve son
LART honogevassererad svithrmaeafire dat(e@hdd taibk beakdyeandiprofie) antd heoiogsiseakbat)a The
solutio i rafi| t ed e be) and
homgenlg.sg%BS%é)éf%sg(goew”%g— hgfbé'%r gﬂrrﬁg%ﬁgga%r'ﬁﬁgggﬁ@&rﬁ%@@ﬁ%&'&%ﬁ% gncet ed into
t he sol uti @mobel asssonastthe 8000 Igm @peasdwons esachéd ThelGeSullinygerspsied waas r eached.
The resul ti i nogeni sed for 6 mnutes. The doubl e emul si on

t hat was fgr%gngg%éd %Pg\rll@ﬁlétrgg'ed to a short 50 m beaker and the organic
phase al | oviiad dboble\eapdsier that was foembd mas hi@osfetrad & a sbors 5@ntl bsdkariendg (| KA
magneti c st [, i 3 . i t tiches by
centri fuqaﬂ'é(’)&r’){. a?ﬁz)ﬂ%l%e%%ﬁ)f'v fé)rqgtg(r%(éer"f)ooégtgﬁ rF Ef]eg\g/\r%\%gwro ggbjg{j rect%gatgﬁ{;&g@'{ﬂ(ﬂ@ugati on
t o sepafat endgnetic $tireem sattrepdddrad kolirant | body. Bot h pel | et (entrapped

anti body) and supernatant (free antibody) were anal ysed by total protein
assay in onied fdlee ean@pas coenuiugalian:i on ef fici ency. The encapsul ation
efficiency was found to be 52% when a total anmount of 600 ng anti body was
used. The éﬁhﬁir§$tétﬁ@W9@Pp@ﬁ€|8®$’ﬁrQa@$|'GF?dvﬁi/sceF‘H_lﬁW“PBtcbéewtf’ifr@ﬁ_ér@m y high to
perm t the dghdoVifitad MtivBey. EHh pbiley (érfﬁ%?éé@é‘ﬁﬂb%d?)%@u?emateﬁﬁmé@dy wi t hout
exceedi ng the maxi numtolerated dose of PBCA polyner (50 ng/kg in the
nouse) . MoEeBRasy) Wete Radysed ¥ totalgyeiet) assgy inerdpaieeefaminecthes cont ai ning a
di ffergpt rppsduRfish efitichbpdy, human anti-IL13, which suggests that the

method is a_llppl i cabl e to any water-sol ubl e bi opharnmaceuti cal .
he encapsulation efficiency was found to be 52%, when a total amount of 600 ug

antibody was used. The efficiency of encapsulation was found to be sufficiently high
to permit the delivery of potentially therapeutic amounts of antibody without
exceeding the maximum tolerated dose of PBCA polymer (50 mg/kg in the mouse).
20  Moreover, it was later possible to prepare particles containing a different monoclonal
antibody, human anti-IL13, which suggests that the method is applicable to any

water-soluble biopharmaceutical.

Figure 4 show the results obtained from the encapsulation efficiency measurements.
25

Example 6 - Release of monoclonal antibody from the nanoparticles

In addition to achieving efficient encapsulation of a biopharmaceutical, it was
necessary to demonstrate that the material could be released from the particles

30 following administration and that it retained its activity. The release of active antibody
from the particles was initially investigated in vitro by degradation of the particles
followed by detection of any released antibody by ELISA. In order to release the
encapsulated antibody, particles were treated with a butyl esterase (from porcine
liver, SIGMA), which has been reported to cleave the butyl ester of the PBCA

35  polymer. During the reaction (Ringers solution, pH 7.0, 37°C), samples were taken at
different time points (0, 1, 2, 3, 4 and 24h) and analysed for the presence of active
antibody by ELISA.
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Figure 4 show the results obtained fromthe encapsul ation efficiency
nmeasurenents. Exanple 6 - Rel ease of nonocl onal anti body fromthe

nanopart iwbDesodissssddi ti on to achi eving efficient encaps®CaEPIVIOFS4A7

bi opharmaceutical, it was necessary to denonstrate that the material could
be rel eased fromthe particles followi ng adm nistration and that it
retained its activity. The rel ease of active antibody fromthe particles
was i niti alAigure hsbews et retbas@ prafiter abtdiyeditafowitig teinoymatfc degeadadion btihes

foll owed b cti,on_pf. any r nt i VieRY ELISA. In order to

rel ease th agﬁée pasnﬁlIag?@a'sg)ﬁhebrgl?é?gagg?%fnc tgg&‘v{g?‘e treated with a butyl
esterase (fromporcine liver, SIGW), which has been reported to cl eave the

but yl e%’; e xI‘n ehfe—ll:?r%s ié’nngfro Hﬂ)o nrti%%té éo g%r

7.0, 37 e aReTT-at uf T 1 erert =10
24h) and ariz hdled RBRCA nbeogartdesnce of active anti body by ELI SA Figure 5
shows the release profile obtained follow ng enzynmati c degradati on of the
particles and anal ysis of the released enzyne by ELI SA. Exanple 7

- Encapsul atin te fofovdogrexam@es iheddGA éssayiwdsqreregged ysiog gisCAlKbYbtanedi n t he
hol | ow PB opar i I f i was
per f or med 0320 &ﬁg'%%%é%ﬁ aggtcé?%gc?% %‘%Cmr@?%ﬁ’éﬁ%ﬁfﬂ‘gomghﬁ%é’? ?)S@%s out
accordilfig tdduteti@ foldsind udtfoldrigr. arfatysis. i enaepsdiatedtdd Rad dilutedatd fol. f ol d f or
anal ysis. The encapsul ated dAb was diluted 100 fold. Domain anti body
(anti-hen egg | ysozyne dAb) was entrapped within the aqueous core of the
nanopart i clOEendiy antiboldy $ardichaénregy [ydveymeniéb) age eotisppeidasthirothetageeous

honogeni satj gn . thi. e, . the.j e was prepared
by i ng. 608 AEFETbglbsic G e RREo RN EHE: BBET) "ana"0 B
of a st abi Ihoswegesiedtioni procgssoth thia cise) the énet B&tievug)phaJdhwas preppeadtbycl es wer e
e PSP R0y & eSOl T R0 B AO ERT o BRedE I B8y Ea SUBIRLF oo™
resul tihg nano At &5 were pell et ed by cent Pi ugation to separate free

f r om encapsuluéiore (sodinm trodbte, B8 wApeTheenar(opattickep pede Hrenidoechrgd Bythe

super nat ant [ i VS | _Rr I
(bicinc honidﬁlgjg):le%&%q%ig%%@sl %ge(g)e‘r% éreadt '}é eggrtngprén%'gt rﬁgulgrﬁ]{g%%oﬁﬁgﬁ 1on
ef fi ci ency wetdpelledslibyt sertfifugdimndo abysate feredramemnrpsnlafadgantivod,. Bbtre anount

ZT SEH(;SPSu'p%ﬁ&?erﬂ'fé%p‘é@%n(it?o%@?aﬁd) s@p%rr%tgrg (ﬂlge arﬁ%%d%rwgrgtangfysé& 8)? to(fi 1o was

20  protein assay (bicinchoninic acid assay) in order to determine the encapsulation
efficiency. The results of the analysis are shown in figure 6. The amount of
encapsulated dAb was found to be 6.66 mg. The amount of free dAb was 4.83 mg.
The efficiency of encapsulation was therefore around 66.6%, with the loading
efficiency at 11.1%. It was therefore possible to efficiently encapsulate milligram

25  amounts of protein in the hollow PBCA nanoparticles using the double emulsion

method.

Example 8 - Encapsulation of monoclonal antibody (anti-IL-13 mAb) within the hollow

PBCA nanoparticles.

30
Monoclonal antibody (anti-IL-13 mAb) was entrapped within the aqueous core of the
nanoparticles by inclusion into the inner aqueous phase of the homogenisation
process. The inner aqueous phase was prepared by mixing 0.5 ml of a 20 mg/ml
solution of mAb (10 mg protein) and 0.5 ml of a stabiliser solution (sodium cholate,
35  10% wi/v). The nanoparticles were then prepared by the double emulsion process as
described in Example 5. The resulting nanoparticles were pelleted by centrifugation

to separate free from encapsulated antibody. Both pellet (entrapped antibody) and
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The efficiency of encapsul ation was therefore around 66.6% wth the
| oading efficiency at 11.1% It was therefore possible to efficiently
encapsul awe 2009/1358r am anounts of protein in the hol |l ow PBCAPEORHBTI Cl es
usi ng the doubl e enul sion nmet hod. Exanple 8 - Encapsul ati on of nonocl onal

ant i body ( aneor e EreRaRiodha Welk aikfaf xR oL SRR RS lBhie 808 e

nanopart i classayyn ondet tosdeterming the teheapsufation afiivieooy Phaesults oftthe analysis

honogeni sat i 0 I O e-{.nner eo h r ixing 0.5
m of a 20 arr‘r%?h ns'ﬁﬁ:?uqﬁjlr%-rgabg h?‘rﬁﬁmt’ %r‘?ﬁ%‘?@%%ﬁ?@ﬁ”ﬁﬁ gﬁd;wﬁ)dboefbé{géng}gabi liser
sol uti on ( dbdianmuohof fedeemAl O8ts WL 7 mg Thes efficienardficot@sulative wak&6.23%,epar ed by
t he doubl e ion. pr ) d ribed in Exanple 5. The resulting
nanopar?i cl"\g@qhélrogg'ﬂ Iel(ﬂﬁ:een ygé-“égﬁ’ rifugation to separate free from
encapsul ated anti body. Both pellet (entrapped antibody) andsupernatant
(free anti %%gﬁzn \@el_rigingnal ysed by total protein assay (bicinchoninic acid
assay) in erm ne the encapsul ation efficiency. The results of
the analysis are shown in Figure 12. The anount of encapsul ated mAb was
found to beBfRpg—Tthe_arpunt—of—free—mAb—was—1+—7+9—ng—TFhe—eff+etency of
encapsul at ;_S(%) !E'é‘bgG Z%S%p 'Y t he | oadi ng efficiency 14. 4% w w. Seqguence
Listing . QMai ms. Abst [ HebavySIHQUENGRS aBidQel e, humanidea\opnsthadt 28 watini sed
construct |H28 MAABC &5@@%’@ GVHSQVQLVQSGAEVKKPGASVKVSCKASGYTFTSYWHW

T

A1

VRQAPGQGL EW GNI NPSNGG X MITRDTSTSTAYMEL SSLRSEDTA

VYYCEL MQGYWGEQGTLVTVSS e 2Rt a6 Wo¥ERised construct L16
EPVTVSWNSGAL TSGVHT FPANVL LSSWIVPSSSLGTQTYI CNVNHKPS

NTKVDKKVERKSCBKTFHTFCPRPEPARPEEAGARPSYA E}?PP!’ RKOTLEM-SRTFPEVTOAA

DVSHEDPEVKFNWYVDGVEVHNARTREHRE PRI REkERH-NOGO antibody
KCKVSNKAL P! ERTT SKAKCRRIE Y T UV AL VBRI 16 anti-NOGO
oL VHEAL

AVEVESNGORPENNYKTTPPVLD: %Ey YSKL TVDKSRWQQGNVFSCSVI
S Mature H2 heavy chain amino acid sequence, (Fc mutated double
mutation bold) beta-amyloid antibody
6 Mature Light chain amino acid sequence beta-amyloid antibody
7 Mature H11 heavy chain amino acid sequence
8 Mature L9 light chain amino acid sequence
9 Dalargin hexapeptide
10 DOM15-26-593 VEGF dAb amino acid sequence
11 CvL1 variable region amino acid sequence MAG antibody
12 BvH1 variable region amino acid sequence MAG antibody
13 H2 Full length DNA beta-amyloid antibody
14 Optimised L1 light chain DNA beta-amyloid antibody
15 L1 Full length DNA beta-amyloid antibody
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HNHYTQKSLSLSPGK SEQ I D NO. 2: 2A10 light chain humani sed construct L16
MAWSC! | LFLVATATGVHSDI VMTQSPLSNPVTLGQPVSI SCRSSKSLLYKDGKTYLN

WFL QRPGQSPQLLMIBREST RASGVPDRFSGGGSGTDFTLKI SRVEAEDVGVYYCQPCT/EP2009/055437
QLVEYPLTFGQGTKLEI KRTVAAPSVFI FPPSDEQLKSGTASWCL LNNFYPREAKV

QAKVDNALQS 5 QESVTEQI)SKDSTYSLSSTLTLSKADYEKHKVYACEVTHQG. SSPVTKSFNRGEC SEQ

ID NO. 3: chai n humani sed construct H28
ATGGGATGGAGCT GT ATCATCCTCTTCTTGGTAGCAACAGCTACAGGTGTICCAC
TCCCAGGT GCAGT CT GGGGECTGAGGT GAAGAAGCCT GGGEECCT
CAGTGAAGGT GGCATCTGGATACACCTTCACCAGCTACTGGATGC

ACT GEGT GCGACAGGECCCCT GGACAAGGECT TGAGT GGATCGGAAATATTAAT
CCTA TGGTGGTACTAACTACAAT GAGAAGT TCAAGAGCAAGGCCACCATG
ACCA CACGT CCACGAGCACAGCCTACATGGAGCTGAGCAGCCTGAGATC
TGAGGACACGSEQITENAERACT GT GAACT GAT GCAGGGECT ACT GGGGECCAGG
GAACACTAGT CACAGT CTCCT CAGCCTCCACCAAGGEGECCCATCGGTCTTCCCCC
TGGCACCCTCCT CCAAGAGCACCT CTGGEGEEECACAGCGEECCCT GEECTGECCT

R SRR i Crcracr

CCCTCAGCAGCGT GGT GACCGT GCCCTCCAGCAGCT TGEGCACCCAGACCTAC
ATCT mmmm@zﬂﬁmmwmwmgms GYTFTSYWMHW

CCCAAATCTTW@AW IGCA ¢ RIGAACES TAGECESITRSESTRAAGICTTC
CTCTTCCOCCRAARMAY (A (el CpuSVARE TSGGTAALGCLVKDYFP
GATCTCCCGGAG é’ € ¢ 3 ACGAR

Ao 22 'ﬁ SERLTS gz . ; '\"f{( L NV RESSEGTQTYICNVNHKPS

MGACAAAGC@WW@%W@RE@R@BEA@@G?@V@G?ER@E@TLMISRTP EVTCVW
KCARTGGARE BOANSTERAAGYL TVLHQDWLNGKEY

TCTCCAACAA&@Q&@WW@S@%W' Sﬁé%@@%ﬁﬁﬁsucwmwpsm
A QGNVFSCSVMHEAL

HNHYTQKSLSLSPGK
20  SEQ ID NO. 2: 2A10 light chain humanised construct L16

MGWSCIILFLVATATGVHSDIVMTQSPLSNPVTLGQPVSISCRSSKSLLYKDGKTYLN
WFLQRPGQSPQLLIYLMSTRASGVPDRFSGGGSGTDFTLKISRVEAEDVGVYYCQ
QLVEYPLTFGQGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKV

25 QWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGL
SSPVTKSFNRGEC

SEQ ID NO. 3: Heavy chain humanised construct H28

30 ATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGTGTCCAC
TCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCT
CAGTGAAGGTTTCCTGCAAGGCATCTGGATACACCTTCACCAGCTACTGGATGC
ACTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATCGGAAATATTAAT
CCTAGCAATGGTGGTACTAACTACAATGAGAAGTTCAAGAGCAAGGCCACCATG

35 ACCAGGGACACGTCCACGAGCACAGCCTACATGGAGCTGAGCAGCCTGAGATC
TGAGGACACGGCCGTGTATTACTGTGAACTGATGCAGGGCTACTGGGGCCAGG
GAACACTAGTCACAGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCC
TGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCT
GGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCC

40 TGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACT
CCCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGGGCACCCAGACCTAC
ATCTGCAACGTGAATCACAAGCCCAGCAACACCAAGGTGGACAAGAAAGTTGAG
CCCAAATCTTGTGACAAAACTCACACATGCCCACCGTGCCCAGCACCTGAACTC
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CATCGCCGT GGAGT GGGAGAGCAAT GGECAGCCGGAGAACAACTACAAGACCA

CGCCTCCCGT GCTGGACT CCGACGECTCCTTCTTCCTCTACAGCAAGCTCACC

GI GGACAAROCAHOABSHSEAGCAGCGEGAACGT CTTCTCATGCTCCGTGATGCA  PCT/EP2009/055437
TGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGICTCCGEGTAA ATGA SEQ 1D NO. 4

2A10 light chain hunpni ru
A o SRR R A e&%é#&&%am&wgé&éewmmﬂ

TCCGATAT TGRAVGIASBAGRCTICEAY

CCGGTCT C@W@Q@G@WMWWC@GT@M@@%GTGCATMTGCC
ACATACTTGA A : '

ATTTGAT tee
A CAGGCAg : N - en TACAAGTGCAAGG
GGTTTATTACT W@@@W@W@TCCWGCCWG

CAAGCT GCAGEIGAAB CCUAGAS AECTACACGNIETAD AT TCAGCTBEETAILL CGGGATGAGCTG
ATCTGATGAG%@@K@K@H@E%HWM%E%CTATCCCAGCGA
_l

CTTCTATO
LG AMCTOCH G AACTACAAGACCA

A ARG
mm&e@%@ﬁ@@@%&@@%@%ﬁ@@%@%@f@AGC%@CTCACC
TACGCCT COSNEGACEEERCAAERETE GRBGILAE CRVPOACOTAT GBRCAGHGAGNH GTTAG

SEQ I D NO. @A@@Cmc¢eU’Adm@@cyA®1‘mmc@@A@A@Adc@mm@@memmceGGTAA
EVQLVES GGSL RL SCAVSGFTFSDNGVAWRQAPGKGLEW/SFI SNLA

YSI DYADTVT SRDNAKNSL YLQWNSLRAEDTAVYYCVSGTWFAYWSQGT LV
TVSSASTKGPSVFPLAPSSKSTSGGTAAL GCLVKDYFPEPVTVSWNSGAL TSGVHT
FPAVLQESGLYSLSSWWTVPSSSLGTQTYI CNVNHKPSNTKVDKKVEPKSCDKTHTC

PPCPAPEL AGAERVH. RBPKPKTLIMh BETAHENIUWMEN SR EM{HRVW VDGV
EVHNAKTKPREEQYNSTYRVVSVL TVL HQDW. NGKEYKCKVSNKAL PAPI EKTI SKA

KGOPREPQVYT K N
PV DSOS F I GG RS TS A A L GBS GNACC TACAGGTGTCCAC
TCCGATATTGTGATGACCCAGTCTCCACTCTCCAACCCCGTCACCCTTGGACAG

20 CCGGTCTCCATCTCCTGCAGGTCTAGTAAGAGTCTCCTATATAAGGATGGGAAG
ACATACTTGAATTGGTTTCTCCAGAGGCCAGGCCAATCTCCACAGCTCCTAATTT
ATTTGATGTCCACCCGTGCATCTGGGGTCCCAGACAGATTCAGCGGCGGTGGG
TCAGGCACTGATTTCACACTGAAAATCAGCAGGGTGGAGGCTGAGGATGTTGG
GGTTTATTACTGCCAACAACTTGTAGAGTATCCGCTCACGTTTGGCCAGGGGAC

25 CAAGCTGGAGATCAAACGTACGGTGGCTGCACCATCTGTCTTCATCTTCCCGCC
ATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAA
CTTCTATCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGACAACGCCCTCCAATC
GGGTAACTCCCAGGAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTACA
GCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGACTACGAGAAACACAAAGTC

30 TACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTCACAAAGAGCTT
CAACAGGGGAGAGTGTTAG

SEQ ID NO. 5: Mature H2 heavy chain amino acid sequence
35
EVQLVESGGGLVQPGGSLRLSCAVSGFTFSDNGMAWVRQAPGKGLEWVSFISNLA
YSIDYADTVTGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCVSGTWFAYWGQGTLV
TVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHT
FPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTC
40 PPCPAPELAGAPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGV
EVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKA
KGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

45  SEQ ID NO. 6: Mature Light chain amino acid sequence
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SEQ I D NO

6: Mature Light chain am no acid

sequenceDl VMIQSPLSLPVTPGEPASI SCRVSQSLLHSNGYTYLHWYLQKPGQRSPQLLI YKVS
NRFSGVPDRFECBEBGHH TLKI SRVEAEDVGVYYCSQTRHVPYTFGGGTKVEI KRCT/EP2009/055437

TVAAPSVFI F
EQDSKDSTYS
11 heavy c

PPSDEQLKSGTASVVCL LNNFYPREAKVQAKVDNAL QSGNSQESVT

LSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC SEQ I D NO. 7: Mature H

hai n am no aci d sequence

QVQL VOSGAEKEMEAS AL SSEMTGRGERARISYRPRROL PENGYEFXLERY DBREKPGQSPQLLIYKVS
GETI YTPKFQRFBIXED RF ST S EHE TS TREFERAYANOVE SV BT RIS FGGGTKVEIKR

SASTKGPSVF
VLQSSGL
CPAPELAGAP
HNAKTKPREE
QPREPQVYTL
L DSDGSFFLY
| i ght chai
DI VMTQSPLS
NLASGVPERF
VAAPSVFI FP
QDSKDSTYSL

SYTYYADSVK

VARP BRI (b LRETUEPMINEYBREA éLQSGNSQESVT
SL S AVESRAL LT (RGN VEKE E@@E@ NRGEG

QYNSTYRVVSVLTVL HQDW.NCKEYKCKVSNKAL PAPI EKTI SKAKG
PPSRDEL TKNQVSLTCLVKGFYPSDI AVEVWESNGOPENNYKTTPPV

T MHERWIEANVE RPHER LN BT BealseB@nceEQ | D NO. 8: Mature L9

n am no acid sequence

NPVTPGEPAS| SCRSSKSLLHRNG TYL YW/L QKPGOSP L|é§¥?
@%@WJ%EKKER%&E/WWE{W@%@EP LEWIGRIDPEN
RSO RSBI DRV DING YPREAMEZQREYREEDIBBSQESSEY WGQGTLVTVS

SABTHSHNPERHOOKEIRAC

i ol B oS et i oo

L AR GRS A YT kMO T R (<FNW YVDGVEV

VTVSSAAAEQKIN/SEHR RE SENSDY REVSYLTVIGIQDWINGIABY KCKEGNBALPAPIEKTISKAKG

DI VMTQSPDS

e AR R 015 12

20

25

30

35

40

45

IORFEE T RATIL NCGKRISEISVKN S SNOKBIM RBKF R BRRRNESNGMPENNYKTTPPV

SEQ ID NO. 8: Mature L9 light chain amino acid sequence

DIVMTQSPLSNPVTPGEPASISCRSSKSLLHRNGITYLYWYLQKPGQSPQLLIYQMS
NLASGVPDRFSSSGSGTDFTLKISRVEAEDVGVYYCAQNLELWTFGQGTKVEIKRT
VAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTE
QDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO. 9: Dalargin
YAGFLR

SEQ ID NO. 10: DOM15-26-593 VEGF dAb sequence:
EVQLLVSGGGLVQPGGSLRLSCAASGFTFKAYPMMWVRQAPGKGLEWVSEISPSG

SYTYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKDPRKLDYWGQGTL
VTVSSAAAEQKLISEEDLN

SEQ ID NO. 11: CvL1 variable region

DIVMTQSPDSLAVSLGERATINCKSSHSVLYSSNQKNYLAWYQQKPGQPPKLLIYW
ASTRESGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCHQYLSSLTFGQGTKLEIKR
TV

SEQ ID NO. 12: BvH1 variable region
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TGEPTYADDFTGRFVFSLDTSVSTAYLQ SSLKAEDTAVYYCARNPI NYYG NYEGYV MDYWGEQGTLVTVSS.
SEQ ID NO. 13: H2 Full length DNA sequence

GAGGT GCAGZD GBPAGREST CT GCGCGAGECT TGGTACAGCCTGEGEEEGTICCC  PCT/EP2009/055437
TGAGACTCTCCTGTGCAGTCTCTGGATTCACCTTCAGTGACAACGGAATGECGT

GQGLEWMGWINTY
NPINYYGINYEGYV

TTGGCATATAGTATT AT,

AGAGACAAT x

GACACGGCT A CCTGGTTTGCTTACTGGGGCCA
GGGCACACTAGTCACAGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCC
CCCTCIBC&CCCTCCTCCAAGACI:ACCTCTGGCIIBCACACI:GGCCCTGCIBCTG

CTCA
é&éCCTGGGGGGTCCC

CTACATCT m@mmm@@&meGGMTGGCGT
TGAGCCCAAATBIG T CAOCONMSET CACAGEIEXXE B CRETGENBCEMEINGAATTCATTAGTAAT

ACT CCCHCOFFA XN F A ST AL EE A WMWGATTCACCATCTCC
. .«C' . .ﬂ

GLEA
A S A A A R L KA i o coroaconcre
GMXJKIKETGBUIHQDTEﬂGESGGGIQENGEE¢GTHBDEI@C%GCA@GJWGGGCACCCAGAC

CACCGT GGACAA AT GRAGES

TWT@%WM%M&%%E%E%%%MCACCTGA

20 ACTCGCGGGGGCACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCC
TCATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCAC
GAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAA
TGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCA
GCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGC

25 AAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCC
AAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGATGA
GCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCA
GCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAA
GACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCT

30 CACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGA
TGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCG
GGTAAA

SEQ ID NO. 14: Optimised L1 light chain DNA

35 GACATCGTGATGACCCAGAGCCCCCTGAGCCTGCCCGTGACCCCTGGCGAGCC
CGCCAGCATCAGCTGTAGAGTGAGCCAGAGCCTGCTGCACAGCAACGGCTACA
CCTACCTGCACTGGTATCTGCAGAAGCCTGGCCAGAGCCCTCAGCTGCTGATCT
ACAAGGTGTCCAACCGGTTCAGCGGCGTGCCTGATAGATTCAGCGGCAGCGGC
TCCGGCACCGACTTCACCCTGAAGATCAGCAGAGTGGAGGCCGAGGATGTGGG

40 CGTGTACTACTGCTCCCAGACCAGACACGTGCCTTACACCTTTGGCGGCGGAA
CAAAGGTGGAGATCAAGCGTACGGTGGCCGCCCCCAGCGTGTTCATCTTCCCC
CCCAGCGATGAGCAGCTGAAGAGCGGCACCGCCAGCGTGGTGTGTCTGCTGAA
CAACTTCTACCCCCGGGAGGCCAAGGTGCAGTGGAAGGTGGACAATGCCCTGC
AGAGCGGCAACAGCCAGGAGAGCGTGACCGAGCAGGACAGCAAGGACTCCAC

45 CTACAGCCTGAGCAGCACCCTGACCCTGAGCAAGGCCGACTACGAGAAGCACA

34



SEQ ID NO. 14: Optimsed L 1 light chain DNA

GACATCGT GAT GACCCAGAGCCCCCT GAGCCT GCCCGT GACCCCTGECGAGCC
CGCCACCATMIAGUPEBABAGT GAGCCAGAGCCT GCTGCACAGCAACGGCTACA  PCT/EP2009/055437
CCTACCTGCACTGGTATCTGCAGAAGCCT GGCCAGAGCCCTCAGCTGCTGATCT

T COOCACCOAGH CA AT A R A GH AN SRR RIS COO0GTEACCAAG

CGTGTACT ACRG XA CBAGEPEABEECT TACACCT TTGGOGEOGGAA
CAAAGGT GGAGATCAAGCGT ACGGT GGCCGCCCCCAGCGIGITCATCTTCCCC

CAACTTCTA GGAAGGT GGACAATGCCCTGC
AGAGCGGEAACHRIATAGH AR CAACTATCAB AN ATBACTEIAACCCCTGGAGAGCCG
CTACAGOCT GRRZARSDONCT CATCCAGNEAHIE SOATAACRAMPCHI ST OOBECAGTEAGGT GAC
CCACCACCR o %@%ﬂ@%@@é@@%ﬁ%ﬁéﬁe erQcBAYeTaly L 1

TIRETV S e

ATTTACAT TGO TSEAGA MR EEBOAGT EACEARETEEAGACTIAFACATCTTGGGGTTT
AAGTTTCCAABIGATT GRITIEINATTAGACATGT TCAGTEBHIE BT GAGGAGGGACCAAGG

GCA@GATTTW@G%@W@@R@W&TCCCGCCATCTG
TOARAT AN R AT SO AT
TGGAAAT

ATGAGCAGTTW@F&M@W@@?M@@Q%&TCCAATCGGGTA

TCCCAGAGAGBCTAANTBGA QBGTEAT] AEQAXRGGZGWGCACCTACAGCCTC
ACT CCCASGAGIAE CACBHA A ‘

AGCAGCACC ¢

CTGCGAAGT

A nethod o % 0 a particulate carrier conprising the steps of:

di ssol vi ng pol ybutyl cyanoacrylate (PBCA) in an organic solvent to forma
pol yrer
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solution; b) adding an aqueous solution containing a biologically active
agent to the polyner solution to forma primary enul sion of aqueous phase
dr opl et s W0 20035854 nuous or gani ¢ phase; c¢) m xing the prPCraPgoosd437 on with
an aqueous nediumto forma secondary enul sion; and d) allow ng the organic
phase to géagorate and thereby obtain particulate carriers conprising a

hol | ow | u ontaining the biologically active agent in an aqueous phase.
2. The nmethod qf claim 1l wherein st (a).further. c ri ses, the addition of
= el torting Sqaibst § dedliie s Bt e Sotmeras FHESEE for mng agent
I S agarose) dissolVing paRbhyityasoathaate¥EBCA) arg @ganiotoledraitartord d golgnaher ei n
the polyner, iLs pegylated. 5. The nethod of any one of clainms 1 to 4 wherein
t he partiﬁﬂF%Fb carrier is a mcrosphere. 6. The method of any one of
clainms 1 bpaddinbaneigunebdlsesadiohiconiaitiirey € Bibtogesally Sctiave Rgbotatid gdlgmer/. The

met hod of @ng one of clains 1 to 6 _wherein thedbipio icall% active agent is
a prot ei nSPHIPBIPYL2 PEMaRANWRIPR SGAWEOLE BT RRER P EHETHPS ogi cal | y
active agenjfanicphase;anti gen bi nding nol ecule. 9. The nethod of claim8
wherein the bLoIﬁ%icall ac ive.ﬁgent co ri%es 9_ponain 10, The met hod of
claim9 whkfEipd e”'lH?%%’S&‘i“ WL AL U IR ASEEYMP™M 1. The net hod

of cl ai m emusneand t he bi ol ogically active agent is a domain antibody. 12.

A particulate carrier ca i Sihg an enpca | at ed, bi ol ogically active agent
obt ai nabl & BJOERE EEeraaac rash ) PGYEH A0 P PO PR AT B at o
carrier otoraprdim 4 Bovdveluaien doh&iray thiebidledieallg activecdigensinaan aqueous

phase.

2. The method of claim 1 wherein step (a) further comprises the addition of a gel

forming agent.

3 The method of claim 3 wherein the gel forming agent is agarose.
4. The method as claimed in any one of claims 1 to 3 wherein the polymer is
pegylated.

5. The method of any one of claims 1 to 4 wherein the particulate carrier is a

microsphere.

6. The method of any one of claims 1 to 4 wherein the particulate carrier is a

nanoparticle.

7. The method of any one of claims 1 to 6 wherein the biologically active agent

is a protein or peptide.

8. The method of claim 7 wherein the biologically active agent is an antigen

binding molecule.

9. The method of claim 8 wherein the biologically active agent comprises a

domain

10. The method of claim 9 wherein the biologically active agent is an antibody.



nanoparticle. 14. The particulate carrier of claim13 wherein the
biologically active agent is a protein. 15. The particulate carrier of

cl ai m 14 wber@/1358she protein to polyner ratio in the namopapRécoloss43s at

| east about 5% w w, or is at |east about 10% ww, or is at |east about 14%
w w. 16. The particulate carrier of claim13 wherein the biologically
active agent is a peptide. 17. The particulate carrier of claim 16 wherein
t he pepti dé. t oThemetrerd dgfatdira 9iwhdréia thabiopalchilch®ive agait i$ @asmabout 5% w w,
or is at st, about 10% w w. 18. The particulate carrier of claim13
wherein tﬂ'é%é’d Iogi cally active agent is an antibody. 19. The particul ate
carrier of cIa|m18 wherein the antibody to poI ynmer ratio in the

nanoparhg% at FSt about 5% w w, or { b@aat abotut 10% w w. 20.
The parti &0l at & FEHIGHRLT CYFCCTORRISTS %%P@P?P?ﬁ% Rk 8%IVF§°‘988$| ve agent
i's a dAb. oBtaihablehs themetieidl cftedy pegoetidg cimcl ai m 20 wherein the dAb to
polymer ratio in the nanoparticle is at | east about 5% ww, or is at |east
about 10% ww, or is at |east about 14% w w. 22. A pharnmaceuti cal

conposi ti 08, compe baitibgatehwaripaiof clamh &2 evhesin iherpaafcukity carrier iofa cl ains 12 to 2
1. 23. Use_of the conposition of claim22 in the treatnent or prophyl axis

of di seasBanoparticle.

14. The particulate carrier of claim 13 wherein the biologically active agent is a

protein.

15. The particulate carrier of claim 14 wherein the protein to polymer ratio in the
nanoparticle is at least about 5% w/w, or is at least about 10% w/w, or is at least

about 14% w/w.

16. The particulate carrier of claim 13 wherein the biologically active agent is a

peptide.

17. The particulate carrier of claim 16 wherein the peptide to polymer ratio in the

nanoparticle is at least about 5% w/w, or is at least about 10% w/w.

18. The particulate carrier of claim 13 wherein the biologically active agent is an

antibody.

19. The particulate carrier of claim 18 wherein the antibody to polymer ratio in the

nanoparticle is at least about 5% w/w, or is at least about 10% w/w.

20. The particulate carrier of claim 13 wherein the biologically active agent is a
dAb.

21. The particulate carrier of claim 20 wherein the dAb to polymer ratio in the
nanoparticle is at least about 5% w/w, or is at least about 10% w/w, or is at least

about 14% w/w.
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22. A pharmaceutical composition comprising the particulate carrier of any one of

claims 12 to 21.

23. Use of the composition of claim 22 in the treatment or prophylaxis of disease.



