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

whe@9n3sss2in the eye, in order to get these toPCTEP2009/055435

target they nmust pass through a biological barrier

such as the bloog Qﬁﬁ}é‘n SABIIG calwhAétﬁleS,ﬁ htl0! ecul es

are able to cross i o Cal” BArT Yers re are

ot hers which do not pass these barriers efficiently or
c& Shindt all. Many drugs are also only efficient

mﬁeﬁﬂﬁrven directly into the target tissue and if this

target tissue cannot be reached the drug sinply cannot

h I
AT B R PP RLERRTh e Bh Pl P93 B ed % o
tlneeda txgnhemttargatrtheyemsst pPase ltmbegh abloammabamhessuwm theblood
sl%?ncﬂ;é ﬁgrd h e s I%gﬁn(gleéu? s %r% I%Ztr%sc%sgg]oé&(g%gglrbg?r#?% there are
i pr oac as
btbers wmcradd) eot gdse trﬁemctiarrmns efficiehtty tran factat alt. $&dnfy drikasrare

éls {)}C %Cl(—:?h Wﬂgn |v%9%%alry%to%bé) {argeqmsg[f%énd iffhfs" tg gepﬁsssue

resu a chan
ma@ rdachyd trmzfdru@ emtpjl;omimbt \aonk blereioes maBa pptenitaligtpotent

ées ; ntg%zwﬂ(;'l%ic )%d&gf t?iglgon%a%?lﬁg)) asé/'\QL?cthrb%lo@QQ %?r?erﬂs

rcation nol ecu
thenBeres. For instance nodifications of proteins to

ﬂtnﬂjﬁm% oP&}E@%‘?\S?ﬁ%\S’eséeetnhoeesQ odmk?r‘ie?érft’ tcf’.ﬂEFea&% d#ul?ﬂfdeHQﬁanon

ycati n ei ns Terna
m@:ghugese(mmgiealedeS). Still another approach is
the inplantation of controlled rel ease pol yners which
rel ease the active ingredient froma nmatri x system
One @pptoach ha®bedretoradter thegu mdtiss L@"ethelﬂalwmaself tHor mstance,

? rﬁ&t? anis or'cﬂ%ﬁf’f‘n lﬂﬁgﬁggr&cgh I ec @Itﬁeﬁ n|n or a chan rge in the

BT VENt on 9 brain o
smmmblhtyooﬂth(asbhj@ld@rmh batrier (Srijaad elral J}Bharm 8’33 65635-138
nygg presents problenms with patient conpliance and

e%‘% only allows for localised delivery within the
brain with the adm ni stered drug usually drai ning away

F\%t}%%pﬁ:&% d'eg M\g i%qgg {n%%ﬁlgd't?c)enh%‘-ﬁﬁea@rés rbngcglgq%lljéssgﬁgr%selves. For

carrier
netanve modsijcahaqrmrof pradihetn attemmlpgesa@d agrasg thieblooe brain sarrier

anfzadé %R)Cgtln%g&%n ip?&%iing,noraaﬂgrnléﬂ\'}ﬂ Sy Pofrming a prodrug.
(WO/2006/029845).

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
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
major 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.



injected carriers by the reticul oendot helial system
(RES) especially by the nmacrophages in the liver and
waploeasssTher e remai ns therefore a need for an BET/ER10891055435
and effective neans of delidering macronol ecul es such
as proteins to the brain and to the eye. In
particular, it would be desirable to find a nethod of
Tledre vemyine thameforeoarnéextior es eficieatgnd &fteckiVemeabs af delivering
rrier ich Ld.r in LV ntry. i
BRE et R Mo LB oB) ald BBl dor Qhg,f Buia
ké degifab, torfiad mtragthog pbdediverysif atsickanglequbes aarossthée plood hdain
. : . c c I S |
HE MR o SeIG 8 Pl E S RE S IR SRR i e,
piavide olesizabie tbldase kinaties opantbingireteinostakilitpand actbyty, and have the
PP S dde o SEAELINRADLS) that indicate the
presence of hanoparticles prepared via the holl ow
met hod in suspension. Fig. 1(a) Correl ogram obtai ned
foll ow ng anal ysis of a nanoparticle suspension by
dynam c light scattering. Fig 1(b) Muiltinodal size
di stribution (derived data) of the nanoparticles
plotted to depict the distribution of the particle
popul ati on (nunber) over a range of sizes. Fig. 1(c)
Mul ti nodal size distribution (derived data) of the
nanoparticles plotted to depict the distribution of
the particle popul ation (nunber) over a range of
sizes. Fig 1(d) Multinodal size distribution (derived
data) of the nanoparticles plotted to depict the
di stribution of the particle population (nunber) over
a range of sizes. Figure 2. - Nanoparticles anal ysed
by SEM Figure 3 - Image of holl ow nanoparticles by
TEM wth a superinposed i nage of solid PBCA
nanoparticles for conparison. Figure 4 - Encapsul ation
efficiency neasurenents of nonocl onal |gd
(anti-CD23). Figure 5 - Release profile obtained
follow ng enzymati c degradation of particles and
anal ysis of the rel eased enzyne by ELISA. Figure 6 -
Determ nation of the encapsul ation efficiency of a
domai n anti body (hen egg | ysozyne dAb) by the
bi ci nchoni nic acid assay (BCA assay) in a holl ow PBCA
nanoparticle. Figure 7. Sizing data obtained by DLS
that indicate the presence of nanoparticles in
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suspension. Fig 7(a) - Correl ogram obtained follow ng
anal ysis of a nanoparticle suspension by dynam c |ight

wQeemvussssng. Fig 7(b) - Miltinodal size distriBRC/ERI909/055435

(derived data) of the nanoparticles plotted to depict
the distribution of the particle population (nunber)
over a range of sizes. Fig 7(c) - Miltinodal size

Brief Pesariptiom ¢fdbe iFipdresat a) of the nanoparticl es
plotted to depict the distribution of the particle

popul ati on (nunber) over a range of sizes.Fig 7(d) -

Wgno M tﬁb%%{r%tfatté thHaneg?rga?@a{mggglcQ%mulé}onttﬂ/edfynamlc

ed to stributio
igne sg%ttetrlngl(léL%)dbaﬂ inditain thiepnesence dwenorericeryerepdred via the

ﬁ&%ﬁﬁme{ﬁbgw I%eng&@a“ son of the anpunts of

encapsul at ed [largin achieved with the H P nethod to
hose achi eve onmon net ho adsar pti on ont
Fie e Porearadn pHiabed (PgIer s S PIRGO R T E shaPararon by
tyranhe agh stattdriogl ng del ivery with H P- PBCA
nanoparticles. The peptide was detectable in the brain

I at.ed. Wi L hin t icl
P ‘p@@g@&&%P%utﬂr@@gu_ow_(&%\féd d'%%)%f‘{hte ran ﬁBegH@wglo 10810
flepic tRadatribatapelirtoe parésletwbnlgtlmm@uHlblér)mvecawge of sizes.

Determ nation of the effect of pH of the aqueous phase

Pid. ﬂd&?l\/@ﬂiﬁﬂﬁiﬁ”&l@é Ul@fﬂlb@lf(fri (‘%ibﬁ\%%ﬂdatéz)l @WeEndnbparticles plotted to
Encapsul ati on of ant ysozynme domai n anti body

fenicl tmdialrituiespelithe BP@§'G@§’PH'§“?%@UFII r)m*’ébéé%”geﬂﬁ gizes.
nanoparticles were anal ysed by Ednman sequenci ng.
Figgigd eMd2mod &rstzapsisttiadtion idafved datr) of thesasapaticas slotléd to

FOQhBRlL o o B b o HuFE cvel B Rade TR blz8¥

by SDS- PAGE anal ysis. The nanoparticles were
EBHter 2.1 iNvearedcipeapyksarly $EMe dAb and the pellets
anal ysed by SDS-PAGE to visualise encapsi dated dAD.

Figgtes 2- [hdage ddebisvhaaipacitiesfbyt TEM) wittth 8goevimpds&d inkfe of solid

E%S- 26@93& i nt o H PPBCA nanoparticles by SDS-PAGE
NEPAREREY [PACPTEPE Y or nul ati ons were conpared to

dAb standards in order to quantify the anmount of dADb

pioerseht Encapshletiorelipancy measiirements ohmopdclena 19 Gy (apti-CD23).

dAb had been encapsidated in the nanoparticles

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

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. Sizing data obtained by DLS that indicate the presence of nanoparticles in

suspension.

Fig 7(a) - Correlogram obtained following analysis of a nanoparticle suspension by

dynamic light scattering.

Fig 7(b) - Multimodal size distribution (derived data) of the nanoparticles plotted to

depict the distribution of the particle population (number) over a range of sizes.

Fig 7(c) - Multimodal size distribution (derived data) of the nanoparticles plotted to

depict the distribution of the particle population (number) over a range of sizes.
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out of the starting input of 12 ng. Therefore, the
| oadi ng efficiency was 27.6 % The dAb | oadi ng was

wW@289/13%8% w. Figure 15 - Results fromthe in VPUDEP2009/055435

eval uati on of H P PBCA nanobarticl es containing domain

ti bodi ejf.ahi LiLy. Niver thejr.. '
PRI TR s rBineh (k8 o8 o B oGl BBy o
denictahe distribOtion ofube partiolstpopdlation gumier)aver & hangeAld sizas.
nanoparticles resulted in detectable brain uptake
gl een. drampariean pothe agnaugtsmf enTipsutateseDalatgimaghiededgvith the HIP

t i [ j ;
RENREHE Moo SEn EPEL) B Lo fiefibh B EsbrpRfinto the particle
Jurtacef ore, the nanoparticles appeared to marginally
increase the brain uptake of the prot ei_né_ﬁgr elimnary
Gigre) 9 - Relagn levalg e fiethiain dpllowina dahidery yBer IV B &A napgparticles.
Th&Bestil VARRRAERSbIE B tAE BEIIMbAY hieR e chiIRERivtin the particles
resulting in a further increaSe in its brain levels to
!%r.‘$tr\$d7”%9r0®8§i n levels were corrected. Figure 16 -
Brain to blood ratios of dAb derived fromthe in vivo
Eigateutd. i &@ncajsuldtiBn BBEAangémiatoa? B CA Inesomotidies usinggthd¢tRi n
ant i bodj es vi? thf inhcre}\écfn%ﬁtﬁoute. Thg resutlhts show
PIRSEShPGREMTEFBR SH P SHECISY PHAD N SoHe 8a3e ThPhe
bricaipsulatiopeffigendyo t he bl ood when given with
nanoparticles conpared to when the dAb was given free
ERUROLY T SRCanstlih Bl oty b e CUBnke bty o pBA
agareoigiessisingrthe HeR progpss. IThg neporpsti¢lecwereramatysed By Edman
LQafntiRgt he brain in the nouse via the intracarotid
route. %t 10 m nutes post adm nistration, the dAb in
PROARPHE I EfdaPSulafiGHESiQERyRhéLflirdthértts bemehsciéfal A (aRti-CD23).
the brain, at an average of 627.60 ng/m . Figure 18 -
Brain to blood ratios of dAb derived fromthe in vivo
EigateUts L ednfindtbf oPEedpBiaBtiasid Ak &fto HIPIFEAN RghdpamRie’ by
anti bodies via the intracarotid route. The dAb in
RERIAP E PepEs glsURNeRAIBEE v@reFentifuged 191 /6BWve ary Bge dAb
hBihe WY &ts %ngéﬁf %y 588-FAGE tdeklhiks BBcARIdBts daol. 569
and 1.845 at10 and 60 m nutes respectively) suggesting
that the majority of fornul ated dAb had successfully
FRah Rl DReriaitidn ofthe WaRlinkf VESHMEA (BbMaB-28£593) into HIP-
Eener ation of mcr oslg)her es by light mcr oscop@fI

BEmnaaepaticedpy rPSrioApRaNaYysielNenoperticciREP dpERNSHYEe he
o REQELERL HOhOSIPH HraaPbRuastfo M amount of dAb present in the

nanoparticles. A total of 3.31 mg of dAb had been encapsidated in the nanoparticles
out of the starting input of 12 mg. Therefore, the loading efficiency was 27.6 %. The
dAb loading was 3.31 % w/w.

Figure 15 — Results from the in vivo evaluation of HIP PBCA nanoparticles containing
domain antibodies for their ability to deliver their protein load to the brain in the
mouse via the intravenous route. At 10 minutes post administration, the dAb in
nanoparticles resulted in detectable brain uptake which amounted to 8.0 ng/ml. The
free dAb was also detectable in the brain at the slightly lower concentration of 3.3
ng/ml (preliminary data). Therefore, the nanoparticles appeared to marginally

increase the brain uptake of the protein (preliminary data). At 60 minutes the opposite
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(a) Vit E TPGS 2% surfactant 4000rpm 2 mn 20x mag (b)
Vit E TPGS 2% surfactant 7500rpm 2mn 20x mag ( ¢c) Vit

WE200PEH8220 sur f act ant 7500r pm 2min + dAbl 20x PEIYEPPI/055435

Vit E TPGS 2% surfact ant 75$Orpm 2m n + dAb2 20x nag

E/l)e}g#{)ser\;ed a§&QJe| |r tép%or &d, a?nglfn%lé grllnt8fthenﬂ)r% nor%lef:ﬁ{gel a

aser di I'ons of 'm crospheres
fugther iatleageingtsairaid ldelst the 3H iRy/mi. drais devets were corrected
pol ycaprol actone. (a) Vit E TPGS 2% surfactant 4000r pm
2 mn 20k mag (b) Vit E TPGS 2% surfactant 7500r pm
Pgure 26« Brag {0 Wyod/ratiok of BB &Itvsdifroacthent visO@rahration of HIP

%Eggrnan%’a‘gljtlc?e_‘?< oc%;gmé%(doméq:%nm?%??z /Pastlﬁ |ﬁ$£\%r%ys route. The

m‘sukbmsfaqm\sihdalmgw wopatittrs of rde Mr@p%em io rtlmesmer@snnayed to the

I £ d,. .
550 VTSR Y3 RapdpSiRobanpIEh 35 shEh s bt oo i
smuitldnhe supernatant, (S), and the pellets, (P),
anal ysed by SDS- PAGE to visualise encapsi dat ed dAb.
Figure 22 - Confirmation of rel ease of encapsi dated
Bigbref TTomResBtsHOmither iosploeavebiatign SDBPHAREA anadpesiides ddmdaining
| r
PAFBECBIGE0 Y gl ] SRl el BRHE, 8),5A% me
pelsetved the hitracasti@rdkle. #idQ nengepeostdminist@@pn, the dAb in

AL Rtk o TACE U SV B 488 15 NE BRI IR LR 316ABe or 627.60

s¢/amhdard, (invitrogen), nolecul ar weight (kd), The gel
confirmed that rel ease of the dAbs had taken pl ace.

The gel also confirned that the dAbs were intact and

Figate 1$heyBragatongood raigeendéd diuieed drotrhtmerie| vd@sevaluation of HIP

BECEGRRoSHITRY Kol VN0 Dl B RS 2R oo f1ute. The ao

presen ront re 1s provi
ereapsartides gyubiaxhibged diraiy t(ablbodeatki)géhiﬁtsrveir@greater than 1 at both

[ .
grflg pé)ﬁﬁgs ﬂaﬁ%ﬁfg” 1%r4t% Z‘rt? anﬁ’%orfﬁlhpt%gz%%;egﬁ\?&@fs%%%fnagxhat the
marwpmftformmwadelb aadmtntu@dsfoﬂy wathadthyg bedin.pr ot ei ns and

or peptides across the blood brain barrier by

encapsul ation in, or in and on, or with nanoparticles

Aigdrea Qmeﬁﬂnm‘tlod er gemrrartuo@afof m@‘b@@ﬁﬁesﬁbbdllght nﬁk&pﬁdo@@s
Egrmql%@pé?&m{cg&%% Fes L\II!Ieal‘te Ia generbted by tne ﬁﬂ&' procéss usmg th
polycaprolactone.

(@) Vit E TPGS 2% surfactant 4000rpm 2 min 20x mag

(b) Vit E TPGS 2% surfactant 7500rpm 2min 20x mag

(¢) Vit E TPGS 2% surfactant 7500rpm 2min + dAb1 20x mag

(d) Vit E TPGS 2% surfactant 7500rpm 2min + dAb2 20x mag

Figure 20 — Confirmation of generation of microspheres by laser diffraction.
Formulations of microspheres were all generated by the HIP process using
polycaprolactone.

(@) Vit E TPGS 2% surfactant 4000rpm 2 min 20x mag

(b) Vit E TPGS 2% surfactant 7500rpm 2min 20x mag

(¢) Vit E TPGS 2% surfactant 7500rpm 2min + dAb1 20x mag

(d) Vit E TPGS 2% surfactant 7500rpm 2min + dAb2 20x mag
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I n anot her enbodi nent of the present invention there

are provided particulate carriers conprising a
wW@2a009i183882 f or mi ng substance and a bi ol ogi cal | yPEYEP2089/055435

agent such as a protein and or peptide, for delivery

Doy PLor SR B osBaPuaRn B 9Rbt o IPPS MEishPhrrps o

ED0StEGE pealysis. Hreahicerspberss dienefiltered, (Fheentmfuwnt I(3iﬂOl‘6(K3€K

fp?rgq??ér“)\fmg'n q’f n%ogr%%%%hggrn% ti(%elaﬁd 25 IIlgts ?P\) analysed

I hg dars or di's es 0 ou

by SDErRABHE toviseslise BetapsidatedDdSeri pti on of | nventl on

The present invention provides particulate carriers

conprising a particle form ng substance and a

bigoteagid c@dnfiymaten ofgelzgesnvf ereadsidaetddb from kP Ggnis@mspheres

Bgébb%i&élti%ng@g% ﬂesmlct&gﬂgr%swg W EWJH ar¥ohtﬁen heat treated at

noparticle I'mventron ¢o

56°6l fogO 24, K9 0a 60 imirs wgeiease wcbhtmmqbnspeuau@d (@5 mlns @ 5k) and

BERUEr BenSE RRAR LA HEAE FLLRERe Shiieiog 0

thacbladmafkea@ﬁ&egluarmumﬁt hes-stpined eiandar«inemmtmgea) vmlectular

\%E%hf:@(ﬁgbﬂhg qf c&lflﬂgé@%a %deaasg%'f gw%t AbArh dqgl&nbﬂla]é%' e gel

led deruflrmledttlmtmesd/km&:\lveneentam arid thﬁﬁhe)emad raﬁyragmeutadlﬂue to the

' of the rest of the protein. Cenerally,

k%%%?ﬁ@ﬁgﬁé responsi bl e for discrete functiona

properties of proteins and in many cases nmay be added,

renoved or transferred to other proteins wthout |oss

of function of the remainder of the protein and/or of

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

f ol ded pol ypepti de domai n conpri sing sequences

characteristic of antibody variable domains. It

therefore includes conplete antibody vari abl e domai ns

and nodified variable domains, for exanple, in which

one or nore | oops have been replaced by sequences

whi ch are not characteristic of antibody variable

domai ns, or anti body vari abl e domai ns whi ch have been

truncated or conprise N or C-term nal extensions, as

wel | as folded fragnents of variabl e donmai ns which

retain at |least the binding activity and specificity

of the full-length domain. Antigen binding nol ecul es

may conprise at |east one i mmunogl obulin variable

domai n, for exanple such nolecul es may conprise an

anti body, a domain antibody, Fab, Fab', F(ab')2, Fv,

ScFv, diabody, heteroconjugate anti body. Such antigen
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bi ndi ng nol ecul es may be capable of binding to a
single target, or may be nmultispecific, i.e. bind to a
woenopasssef targets, for exanple they may be bi BOEEPINL055435
or trispecfic. In one enbodi ment the antigen binding
nti body. In another enbodi nent the
S f"§'%%°ﬂnnlecule is a domain anti body (dAb).
In yet a further enbodi ment the antlgen blndlng
mo(%n% E%tm?ﬁweb&e en‘WrW%nP&'F fhggéngf rc?\lp(}ed ﬁl%fj%?gncaé)sulatlng

|ge ragments su 16F eXa
hiplogicdifbactise dgemts mnparbculatercerrﬁcd:mmhaatstraethedb ovfeengapsulating

ERAAEL anal: ARLBOHYo: ih Y h, & i AERaREROdRIE M ath B o
deﬂveb'adlpesielaa dn@eppemjelss a@umss therbl dddhioraimghamid rény Lenespsviation
%ogp rﬁ'a%?ﬁﬁ: \ﬁlﬂ]sﬁ%n%@gft?%g ang &\%&% Eclge(?iv&]y%f ?)%quggn@or

gen’or “epitope
pemivslpe tibetelyy bgfenaapkufdtlen énbr M arelginpor with dantailate dalriess.
may be a dAb, for exanple a human, canelid or

shar ki mmunogl obulin single variable domain or it may
Imearevtiobo @aibodivient bf the peesget inverttion ehaye ape proaidedpdrticulate

t t v ;

GRS e RE i RHBGABEhE TS ikl artve agggysuen
asa praleingind oopeptidet tir delve(yAbffa rothin arBp#) pephidel romi the blood to

| O, 0 0 S I
O SR RO P TR S RV SV B8, P Bhr
pmbodimen{ GARPINNgntionegre icdm pagiticsef nadpayticed @ot thalr use in

I Ny cEin); - [ n
R R PR a5 o BRI R BTy SR
toxi nkunitz type domai ns of human protease inhibitors;
and fibronectin (adnectin); which has been subjected
to protein engineering in order to obtain binding to a
ligand other than the natural |igand. CTLA-4
(Cytotoxic T Lynphocyte-associated Antigen 4) is a
CD28-fam |y receptor expressed on mainly CD4+ T-cells.
Its extracellular domain has a variable domainlike Ig
fold. Loops corresponding to CDRs of antibodi es can be
substituted with heterol ogous sequence to confer
di fferent binding properties. CILA-4 nol ecul es
engi neered to have different binding specificities are
al so known as Evi bodi es. For further details see
Jour nal of | nmunol ogi cal Methods 248 (1-2), 31-45
(2001 ) Lipocalins are a famly of extracellular
proteins which 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 conical structure
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whi ch can be engineered to bind to different target
antigens. Anticalins are between 160-180 am no aci ds

WO 00912852 and are derived fromlipocalins. ForPEUEPI9/055435
detail s see Bi ochi m Bi ophys8 Acta 1482: 337-350 (2000),

Hgﬁgg@ggﬁ ﬁ@ﬁj Eﬁgg;g&z%ss An affibody is a
otein A of Staphyl ococcus
aureus which can be engineered to bind to antigen. The
h e

SREPsRe Ao 3R bR E R Cp eBBEfad bapists forming
gerstarat edd ka;blmla@daﬂyla&am agendfansluméthods ofasakingesaid perticulate
%E%%&er details see Protein Eng. Des. Sel. 17, 455-462

) and EP1641818A1 Aviners are nultidomain
protei ns derived fromthe A-domain scaffol d famly.

o t a éﬁ medé Bgno fg‘“ﬁ%&[ﬁ@éﬁég&}s{t‘nﬁgg ur é. %%eq)?do?ca”y

aGilvg@gen’ratsedh by psiteifs in paptidés. tSueh paltelnarna\yalel emtlgembmdmg

oS ik g o R e a6 pEBTRISR, PRy kG ER§ g otmer
prz;mspormuctswmn ar@uiapalde ot)lmndlngéxsa taygeti onal Drugs
L o L
singiture evhiah ftas tbﬂtlad/ sjlnubmeee edeperaiegeof thatasy ehibe Ipyotein.

A B DB SRR LR85 D ARLE Yfd € an
inmodnyd@seh enayreeresidbd.dpmoked of tnartsferreddetodtidr pradeias Without loss

B Bhet I e AP0 ChIBP DB EREh AL ooy

epea erns are derirved Trom
wiriable dgnainfiamifblged polpperitide nlsmametonmedirgt seqaenc@s loharacteristic

O PRSIl TR PHEI G e IEn OB, Ot

singlean rlnreeatlsa fesi S|S|ng
dcbmalws) anhqu(fled van@bleademama foﬂ'h)@mmie.nn biob rogie e eraeel ldops

PV bgosel o] el ALABP RS, R BUCRFE A8 i) s
bomallnag)rlantllexrdya/caeablardobalnsnml@rabaa@. ttgpnitmmcmas iongomh@e N- or
l{ Eal%%tewg H]f Za}ssl vé@lsegégf{)@gg @%&m@é{s'ocﬁ '\/5@@8%%‘1%%)& retain
eae@@)tne P8y 2010D(ts )and $PEGFfclY ©5theZ0IBBngtirdtbndain. Mol .
Bi ol . 369, 1015-1028 (2007) and US20040132028A1 .

Fi bronectin is a scaffold which can be engineered to
BAntigentindimg mglesuleg\dreycompsise ehlsasttanedmmanbalokilionarielle

B KB g00, AElBE SIS efLa RSt A9TRR oo
FanNSab’, Flatoe, Fodissvadialonly, deterodonfugete argibndyiSsich @atigdre
§iggihgﬁfcge§&éés%§y”8é’k§pa%ﬁb SBNREA] 1 4 InGRESHE! 5AhLY 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
embodiment the antigen binding molecule is a domain antibody (dAb). In yet a further
embodiment the antigen binding molecule may be a combination of antibodies and
antigen binding fragments such as for example, one or more dAbs and or one or
more ScFvs attached to a monoclonal antibody. In yet a further embodiment the
antigen binding molecule may be a combination of antibodies and peptides. Antigen
binding molecules may comprise at least one non-Ig binding domain such as a
domain that specifically binds an antigen or epitope independently of a different V

region or domain, this may be a dAb, for example a human, camelid or shark
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therapeutic target of interest. For further details
see Protein Eng. Des. Sel. 18, 435- 444 (2005),
wQ3pe08B32 39791 , WOR005056764 and US6818418BI1PCT/EP2009/055435
Pepti de aptanmers are conbirfatorial recognition
c t f ro
ﬁrjrﬂ&réo Icieb%h Elﬂéle(i/%g)g(l%)léd ra;p@rﬁt\?\ﬁgiﬁgcon g n\ghgh% S&'i\}%lnve of
esnaﬁqichseie(ded/fionnabé grquepbnﬁietlrigaii[ﬁJTLﬁG/éwaiIbdal lipbealin; Protein

B ¥ RaloBuit Sl 2 DB bRiroR PATREL Sl homain
(A\mnerﬁ‘damb@jyl) Vet sboaki prgtemscsuolp asGeoEisandfGr@ES_StDarmferno (trans-
B o AL 0% £ b ol R Lo Dl 085 main
(:T@mvatlemlnm Burdark ronystalimsandTinenam ehigytim(adiilins); FdVZedamding p

i 25 .an,n: i
ARl PR, DB LRl F DR oh i B A6
(adoeci); ommcmhamenfsubtdmmd td @raeinengineering ineedardo obtain binding

n S 098796. Ot her non Ig
E)aoﬁndanrd gﬁ?%%sthe%g r%grogtel ns whi ch have been used
as a scaffol d to engineer different target antigen

CEDAr B BB L SEnb SR A AT o b iy 1B
exessed oni manlyiGA+sT-cellSZte priramslldar domeaiRRhes Iawadahﬂg domain-

e 948, AR ol SGIRAUAN 16 BRI CERAAION QK Dbsurd iR,

ran are reviewe
hetbimtogns sbaubncsiatdrdérddiférent et poketies. ThE ap eutleaules

AR Tt Wiero TS RbcmbLEire ATEkp s TR o
furtbsedrtailsrseeniouoral ofdaintlnoogiter Metdds 2480 bRy 30145t (BeeE
alternative protein domains. In one enbodi mrent of the

i nvention the antigen binding nolecule binds to a
tiaocg:éihs boum ity of b&trMMIaaﬂ)rotmierqujsh ggsdperh ssnatlthydeophobic

%%@Bleg sh{h gggtepd’(fsnﬂlll % rgl‘ﬂ# ids n%qrpﬁjds ?@e;’ r?gveea?(ﬁéW-s%eep

neuronal
senoedanycsntrudtem:\mtrbedumer efl lnopsha tlambpeg‘eemobofnbie panical structure

{&Rﬂcﬁ%ghﬁe%ﬂgﬁhéﬁeﬁ% p% Hﬁ%retn?ta? ét%@ﬂ@énskﬂﬂmnﬁso R%etween
I nke 0 neurol o %) S oaleh vas
1160-18k amrioeachde® (shyeandarasisomobfr@d ligbcadiog for &irther déi@iEsee

g@ M éu‘épg}é /9{)8%5‘2 3hi q%bté%d’ogpuﬂﬁogb@{ R E‘J@égéﬁ 4633

ant I ndi'ng no I Nc &"anf I gen
nol ecul es capabl e of binding to NOGO for exanple

ﬁﬂtai‘f@’c\)% aaégaiffgfadcjeﬂ%%% FrSRIPA &t §{aﬁﬁﬂo&5&:b§ Ws which can
anti1 bo for use 1n e present I nve ontTs e

b engioesred &f bine tb ajyigeheThmdxwalu kansistebf a three-helical bundle of
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

Avimers are multidomain proteins derived from the A-domain scaffold family. The
native domains of approximately 35 amino acids adopt a defined disulphide bonded
structure. Diversity is generated by shuffling of the natural variation exhibited by the
family of A-domains. For further details see Nature Biotechnology 23(12), 1556 -
1561 (2005) and Expert Opinion on Investigational Drugs 16(6), 909-917 (June 2007)
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SEQID NO 1 and the light chain of SEQID NO 2 or an

anti - NO&O anti body or antigen binding fragnent thereof
wakieh3senpri ses the CDRs of the anti body set RPCI/EPI909/055435

SEQ ID NO 1 and 2.. Furthenodet ai I s of this antibody

é\\ﬁ%@ﬁ#@%@‘? Iﬁ %%‘orpo?‘ner%%%ﬂjm PI' ﬁg‘fv)r%t;a,(ﬁ CO Fo%ln oﬂ'ax\%ggzgg§ggo

érei n i NCorpor a erence
andinggeed ko okl differenk tacgﬂt@stlgensl hydssa’tlnn of peplidensequgnces in a

. | e
et e TCR A R
aranstbody. Foofurthee details see .;brEb@eﬁhem 274n24066-249738 (999).
anti body defined by the heavy chain variable regi on of
SEQ I D NO 11 and the light chain variable region of

Besiyhda Aikyiig RepeanPrateins (MAGFm)ido® dgrived font Agiemin which is a

RSB PELhl A et P REIRY el e
ddosiielesorofA gidls aakirinbepisat (B BB tesleImdtif cansistingf af twal -hiatices

gr%-ra "’tBFH %E%ﬁbé’%gﬁgequ'é?éé g\lﬁfﬁ%,%tnlt ’?‘ar?}&ra%'t ns by randomising

I'ncor poraté rence 5
rasldeleﬂiretbemr&t I-h&li& aad i -yem obéaudhi ragea’mTramblm;n@ mﬁmfalce caffi be

ant %Q@b%%c%&%%ltﬁé gur%%r cﬁ’ﬁﬁ?ﬂ‘e‘%é?%étho&o@a@ﬁlﬁy ngaturatlon) For

anthebdalgilsfape didwl. |B10It 832, HB@éQat(ZOOﬁB\)d?NA%nOO(é) t1i780-1705 (2003)

hedy egh Ry ' f D NO 5 and
3 O b R ol ol pbER
b-anyl oi d anti body or anti gen bi ndi ng fragnment thereof

B R R AR e P e R AL e Aot
(ditlsts of albackbend OUhd it PET impatid eatticone WREODH AS4AE of the

e r
SRl O Y Rl PR R Lo g (R HRPEF IPRE A s he-
B’a‘@ad]crmﬂmttm errwlwyexi ermngkizizat Adtectih fo ﬁeqmeaityefscogmze a

r e I 0 7
%ﬁgatp;‘;élhgétnagé% om;]a?gét Ig(%rq@rlt %%EJ.E%E E‘H‘eu{n]&‘(ﬁ% be? 1%{371)8 435-
44B(2D08), 91;8209&@1)397911%@6&@511&67%%@ USbahs4teéBhod
(MacCallum R M, and Martin A.C.R and Thornton J. M
(1996), Journal of Mol ecul ar Biol ogy, 262 (5),
Petidetpfaroers ang cahbisatodsltratdgndios danotedutesdthimonsishdfer gangtant

LSO Rl e A AT LT DR R
pémdide haapnt sertediat ¢éheaattivg site. fion flirthgr geteiisesee BroedOpio. Biol. Ther.

%’ﬁ(ﬁgﬁ*g%&#@ in the eye such as for exanple TNF,

r-1, r-2, TGFbeta receptor-2, VEG-, NOGO, MAG
IL-1, IL-2, IL-6, IL-8, IL-17, CD20, Beta anyl oid,
ﬁl@?ék?odie!sq:ré %erived from naturally occurring microproteins of 25-50 amino acids
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
engineered to include upto 25 amino acids without affecting the overall fold of the

microprotein. For further details of engineered knottin domains, see W0O2008098796.

Other non Ig binding domains include proteins which have been used as a scaffold
to engineer different target antigen binding properties include human -crystallin and
human ubiquitin (affilins), kunitz type domains of human protease inhibitors, PDZ-
domains of the Ras-binding protein AF-6, scorpion toxins (charybdotoxin), C-type

lectin domain (tetranectins) are reviewed in Chapter 7 — Non-Antibody Scaffolds from
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PEDF, PDGF or a conpl enent factor for exanple C3, C5,
CsaR, CFD, CFH, CFB, CFlI, sCR1l or C3, In one

weewodsisent of the present invention there i s PCDEPIE055435

a conposition conprising ndhoparticles according to

PO B0 b AL D838 iU B Pl
Seinogatd: i 4£R2é $209p). erbIgrbiraiircg dwmetnnmoftthe premegtineéntiaboauld be
&Qrfve%j?roﬁpgﬁgoft r%aﬁﬁ%' ng dynamc |ight

scattering’t Ny ues ?her enbodi nent at
| east about 90% of t he nanopartl cl es by nunber are

L PR bRk bR OB B8 P e
foodin e rentra nebous sP8emreucih Bs fyexemprimtiecbraimoartspinal cord,
%ﬁrgpg)lar@;le ﬁ\bﬁeﬁor%?p St o about 100nm when neasured

Catteri ng techniques. In yet a
further enbodi ment of the present invention at |east

e
PRk S S A RE s LT abeo By REeIRE ahlded o
u@lengle(bpaamaﬂylbirgihtto 8 ¢argeamong to e tinkeputeneutatogiet! deeases or
. ¢ : Ci
LR B RS, DB STl R0 DRSO reun
t)lhtgrqmalrng‘@lmtbryabouetn)4>0ﬁmm)dpldxbout 150 nm when neasur ed
usi ng dynamc light scattering techniques. In yet a

further enbodi ment there is provided a conposition

Soctpantigien dirding malaoqdasr inclobe sntident hiedipy ewtEctles mmttle ofbinding
C

008! BNl hlnd®. PRERAAEDSE L%,

anxtinogy &oriuse lireths urdrmnt mentton49 herantibodli cafieee by ﬁrm heavy chain of

§é6%l l@O I1 anlde[ﬁ(§ I@tﬂ%ﬂaﬁ%‘?%%%@%@i d aw ﬁﬁﬁ@éow%@hody or

exanp ess an abou Onm7in dianeter

amMu rtm‘dintwfrdgngﬂfrtt trecedftvdnichngpn eishs irgueSRs bhthgeintibody set out
e [

T e

E'SﬂframphdahoyWO&)WOBSTfé)rwrenibtsmem@nunoon@ratedi banefenezuee of

the nanoparticles in the conposition is about 40nmto

about 150nm In one enbodi ment of the present
Bucreantigen bindégemolscylesincided aatigrst binding oo ep sapatile nibinding

& A8 f8|9é>&"i‘rﬁ1é/ ar‘?tf R/I'P\Yfatﬂ%%altes | BnSe LI SHIBLRHBAE SBlibody for

conpri sin
use in the present |nvent|on |s 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
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.

Such antigen binding molecules include antigen binding molecules capable of binding
to B-amyloid for example anti- B-amyloid antibodies. One example of the anti- B-
amyloid antibody for use in the present invention is the antibody defined by the heavy
chain of SEQ ID NO 5 and or the light chain of SEQ ID NO 6 or an anti- B-amyloid
antibody or antigen binding fragment thereof which comprises the CDRs of the
antibody set out in SEQ ID NO 5 and 7. Further details of this antibody (H2L1) can be
found in PCT application WO2007113172 which is herein incorporated by reference.
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of: a) solubilising a biologically active agent in the
presence of a hydrophobic ion pairing (H P) agent and

WO pooan3ssyani ¢ sol vent; b) dissol ving a nononmePCHREP2009/055435
ol igoner of a polyner fornilhg substance in the organic

‘?R@E%R’f erqﬁgrqces of(sﬁgh ar%‘t?bo?lbr r@arq%e% te?rmﬁleﬁlb?/qh I(atgﬂ%umberlng

gani c se formed & “EShTI Ruods a uéou
wm (l_t(abaalel‘ anSeqleyes D)S(Hbteom aﬁmmheolaynalrfelleresahlm d1)987) the
CROPETA R0 S SRS S B, | RRTT T 2120, o coma
deﬂrﬂmmimethomGVIa:Oeﬂ;IuerzM ,chaftdi Marrlmbbh@dR a@hd é’hompmu B (19§06),
) cal
B AhA% MY REId A, FOE(E)S7da0r % BRGR) EHEALSAGRRLY fethod for

aothberégdye residues Imaaqoidmdsy aptials@rwnirig @DRyHn@mmﬁhe skilled

%ngn ”Pm re{rpg (H P) agent in an organic solvent phase to
Srm achi ol ogically active agent-H P conpl ex; b)

separ ation of the conplex fromthe aqueous phase

0 S f
R b BT OB Vs B (R e o5 g gl
tmlhy iretheieye sheh as fparkamphdde, ToFMdTNAr-Z CIGRoeda teveptor-2,

| Si m f t r a [ .
UBGF: RosTS A B hsRuie s BT EpPBCERe s, perszer1
BEDG| POGrear aafonmle;mdzryrfmtorffow enampls GBsCanc®R | GFDheFH, CFB,
8?9@65?9(9 e formed in (c) and then form ng an
emil’sion of "the organi c phase in a continuous aqueous
phase to all ow pol yrreri sati on of the nononer or

B ot Bl MOt IRy lofs NG \rfostion
¢ahnprisiiy sanopbittioles ascording ya amptmethod aof dre ipeentiongs agEsenhed

. , . | .
SR  FARE BRSO ¥ L BRRRR'S) diboor
prreommlmmewamgﬁ of abloat ton & afout h@OOrymjwbprtnomiasurpdluyimgrdynamic

et tsbaﬁle?lﬁ% t&%ﬂ(qﬁ@??? Guurksp ePn% Hlnﬂe‘%t %{ Ie?%[f‘a %p{écﬁ%hfﬁ'&

an or ani ¢ med
nmdn)adlctmdiylramber are W|th|n the range of about 1nm to about 400nm, or about

1nm to about 250nm or about 1nm to about 150nm, or about 40nm to about 250nm,
or about 40nm to about 150nm, or about 40nm to about 100nm 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 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.

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
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
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preparation of a particulate carrier with a single
emul sion.In a further enbodi nent the biologically
wW@eanassssyent s to be encapsul ated i n accor dancRCIEPI909/055435
the nethod are peptides or 1proteins, such as antigen
tg %‘8[1{‘ nn;p{o co%lue§5 4 one enbodi nent of the invention
fe oeln |nds(%oatarget found in the central
hwwemmwemdmhtmnéman elxanrplhe nanopdrtcles mithe oomposition
[ anple in the neuronal tissue. In
%gﬁb%g!?déﬁﬁ)er enb %0 %rrent of the invention described
herein the proteln specifically binds to an epitope
[ es
lh %\gne et?os(}?rﬁejntho? %%dgrgger@?nl{)’eﬂ{lo%% If %O%FO%? aargg{hgg a{ ed
gmqa@emiamgea bplogkl@w¢twewgenbn autagroonatdr camibi dnnmising the steps
rotein) or b-anmyloid. In a further enbodi nent of the
'hventi on described herein the protein is an anti body
whi chajsahdslising NISOgichily activaapéd imthe wésdnte odathydiQBDic ion
P l'i cati on WO2007068750,
ﬁé\h#ﬁﬁ{ibggﬁ;&?i Eenb%ﬂ?ﬂgggl Cs:&V%‘l&grred to as H28 L16 in
PCT abmlsmwgm nm@ié?é%%@lgwnec bf & poleeionming substance in
ence. In a further enbodi nent of
aﬁ‘@‘éﬁ‘ﬁ?%%ﬁgp@e‘%ﬂ‘? éd herein the protein is an
ant i bodprmihg eh ebiutaiisn ¢ofdhéB@ahisrphezafpined amfp) of a tordinuous

| - [ [ i cation
%@U%&%‘r\;@ efﬂﬁ\% g)fyp?eg'%%{dn gréé @rﬁ)ﬁ%ggg%eferred to as
BvL1l Qvdltainingp@Ticalapd ¢caraens dormaciaoa dhelet®BJomhi ch i s
herein incorporated by reference. In a further

enbodi nent of the invention described herein the
pr ot einma fusthaneraixbditectyof wie presdntrimention theeiglpoovidefdor method of

SRR Y B s A B i o

glarticul ar the antlbody referred to as H2 L 1 in PCT

I
‘ggp ' )‘gﬁéﬁ C X%Qogg I #Dv% Oavé%ef: E an aq?%&% &assgﬁlﬁlrhpaoh}?otrg&oblc
ion\penrtngdHIFt)rwepian Bn@r@mﬁescﬂmrﬁ pbzas;a tmigrnbe biviagicay belives

%éﬁr{ﬂ'i lg%{”éle?(] es. I n one such enbodi nent the

ul"a Carrier is a nanoparticle and the
bi ol ol segiratioaof theecoaypéaxtfrars tee qusbes phaslen anot her

enbod h1o a]%f Hl%ref({l/fegu r?as%aa{nﬁ r}%Fnog@m@a [lﬁg@é &%rﬁelgx with

and t |o ogl cal Ve agen
t’rlerdrgmnc pmsedi mrent the particulate carrier is a

nanopgf (gchlgscﬁ\ﬂgg; tag%lyg*e? oﬂ%%ﬁg{;}e{ atse\fgm?e%qh] C and then

conpri'ses an ant e for exa
thomeigranaamb uléionl pf ﬂ)e organic phase ina contlnuous agueous phase or

(i) dissolving a monomer or oligomer of a polymer forming substance, in
the organic phase formed in (¢) and then forming an emulsion of the organic phase in
a continuous aqueous phase; to allow polymerisation of the monomer or oligomer to
form a polymer; and

e) obtaining a particulate carrier formed from the emulsion of step (d).

This method using hydrophobic ion pairing agents allows encapsulation of
biologically active agents for example proteins such as for example hydrophilic
proteins within the core of the hydrophobic polymer particles. Hydrophobic ion pairing
allows extraction of protein into an organic medium and therefore the method enables

preparation of a particulate carrier with a single emulsion.
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anti body. In yet a further enbodi nent the particul ate
carrier is a nanoparticle and the biologically active

wW@@at3senpri ses a domain. I n anot her enbodi mePCT/EP209/055435

particul atecarrier is a m d#¢osphere and the

bi ol ogically active agent is a protein. In a further

enbodi nent the particulate carrier is a mcrosphere

redfurther donbddimectahé piokogidalie actyerdgents ta bpeptzh@elatédninyet
odi t rti '

AR A0 el gp BBt ot PLghs 8 B hydeh thaing

mofqoulleses an anti gen bi ndi ng rml ecul e for exanple a

domai n anti body or antibody. In yet a further

enbodi nent the particulate carrier is a mcrosphere

bonwh et dnebdiiroergif theel ihyerdion itheepratpgmbind® topar fasges feundonrttiencentral

RSB LIPS b5 YRR, AP Mok e

teurgedl tiksiean t o be | inked to neurol ogi cal di seases or

di sorders such as for exanple to MAG NOGO, or

b-anyl oid. I n one enbodi nent the biologically active
gt v furgher esblodinlemt phthe Hre/eoﬁcg'adﬁscripémberew théordtein lspecifically

G 58PPI BB PRk B
foy exapple MAG (opeljpassdeigted gbedprioteia), NRGD (rievritd dutgrgatit

\{Amg)ﬂorgﬂﬁ%tg(n%ﬂgg Oldam oni c. In another enbodinent the

Ic’ron padiring agent is an anionic H P agent
when the protein is cationic. In a further enbodi nent

Fnhaefu?tﬂ PQ%BO%EP%Q% m(/ ntﬁ)ﬁld%g&%%dfhrepm hl%e rg{ef)nug an antibody
consi s ernary [ Um Cat 10
phieh ebrrwlslt(y NEIGQY| foraewampleu am;bofdhe deE-NOr@E enmcmiiar@lsblybed in

r I
b Ay TP B S R e BEREL B s 16 n
EOWW&I}@N@SD&)ZO@GGBM whictatsehenegin ttewormadted by)mfanen(;taka
Aerosol OI(tm) and the HI P agent is present in

stoi chionetric anmounts equal to or greater than the

mﬂmﬂhemmh@mpn@ftﬂhaﬂeve}ﬂ@ngbsgrthedtﬁezeeinptm mptejn ibran antibody

@H.%B %ﬁﬁs%\’/ﬁl\% fB‘FB&amélp%ng%F pw%%%-nmk@ AENied FesRbEFhHET
rom roup consi sting of:

alﬂ)p‘riealﬁyi WQZOO@QM@@B irapartictilanth® aotitody r¢fBDABEBAS BvL1 CvL1 in

Ak L RLSGR VS B PTRPE gPS08 PTARL:,

present in stoichionmetric anounts equal to or greater

n%&h%ﬁerﬁﬁéﬁiﬁ%nto ft%e%v%ﬁ%glto‘ﬁéﬁr b%r(]q{eg(ﬁ‘r; H%;%E%E} i(s: an antibody
wlalt:h bdimderto granutoid tarledamolecamtyich tieyaribie Bresmydoid snitbadied described

p 3¢ 4 gﬁu Eﬁ?ﬁ\?/‘déoéﬁ 119201 BhBLdar thY AR AR RLE LS as H2 L1 in

PCT application WO20071 13172 which is herein incorporated by reference.

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
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
antibody. In yet a further embodiment the particulate carrier is a nanoparticle and the

biologically active agent comprises a domain. In another embodiment the particulate
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stoi chionetric replacenent of polar counter ions wth
a species of simlar charge but |ess easily sol vated.

WO00di138FDsed herein, the invention provides aPCEEPAI055435

that uses H P to change thdSsolubility pr operties of

Qgr%r‘%% n‘ncI Vglﬁ? e%gder‘ﬁ(et Bgl%ée?@ tlvé gg?ﬂ orl gwcﬂel ?10 fﬁﬁher

organi ¢ so such” a eneé Bocifsa
emdodjmeoahs (partlcelatwd:elme«yi; | rmor@spmars ahd dsudalbgiaslly)adtige agent

féggg%eg)l)ﬁ ?/epg Lﬁth?%%gg%ﬁgnptﬁe%grtkplg% &gﬁ@r $ alnﬂcr%QEnere and

ene C contalning docusate
mdjiojoglcailymck‘mjagﬂnlt bompmmmtlgembmdmgsmlenule)imr eldmgle a

%(?rﬁ%hta%tlﬂ)&(y %bﬁt%J i. Hﬁ/ par {]ther%%%%ﬁ%%th%g)aw éurhté rclgrrler is a

ein an seque ionin
mitrosphiees @id thp hasdagically QSWeLngohccnﬁprtslee apiomaan n | n
nmet hyl ene chloride allows the protein to be
encapsul ated i n nanoparticles or mcrospheres prepared
in Qneaersbodjrhentaif the invexdibe ldeambled ihereimtierialogitally@ctve agent

of 1 [ i pbed t .
SAROEATRThe £l 1 Bk DXAIR O DRI IRRBE LB GRE; o dsoraors
Suqiprusrfombvannnlehm MAGI; éIOrG(Dsor@aamyibid. and the H P agent
is cationic, for exanple the pH may be at | east about

8.0 or at |east about 10.0 or is at |east about 12.0.
Innorererathadimersdtthey biokogizatly adive agénttih@asolbient thenorpamie phase

RERG [ vheGeLORCCORLIBLRNS, BRYSAHS BRASe has a pH of

e 'profern 1s cationic and
the H P agent is anionic, for exanple the pH may be

t Cohe érﬁﬁcﬂ{ rﬁgﬁg)tf tf]% |9\6e%@|oé ggﬁegnlrgg%é%ﬂ%ﬁ tht% h&dpd’pht)&%sl\’on pairing
rgistd wlogh:tHvaa{ga)ﬂ when thegfrotpindgs emnnrbolnmbyweembagnrrwet the
BB b5 g IR B ol s8R QIR Etonic
b datiter ambudirr@ns%amnlqns: IaIlP dgeabis satmtﬂd B the greu@tonsisting of

0 0
L\%gtsc{uaﬁeg@ﬂg ?nr%(% rJnl%gti&S s, %3%@@2%}}}% grgriﬁ%ﬁ’l m t?ror% dteser%S
a@tﬂnabmmg‘botyl gmmhluhela@mldﬂgmjtahswﬁmmonllsn &tonhidastetraoctyl
B B0l hqin LSAS) HIe B9 Bl od Syoor
sdrbup (atacherosy QT Tkﬁ)amd the HIR@gpelds pusetion strlighiemetriaamounts

e % [
gﬁﬁl Eoo@r?%tgﬁﬁlta?ﬂge r(Lrjjm%9 Of% tK}S cﬁérgteg oH trlbespl%[ér] In another
abodim2, ther catibeia HIH@gpntos e¢lacted frandbﬁ@roupalmxsusmg/oft he
.ﬂ@i [ gF= N y. ast about
g'. Anﬂi %&%dn%ggr%hgnﬂm %tg@fdet @g'%ﬂgié ?ﬁioﬂet%kt% ion the
(Wimethgllaimonafium paipene (PQTAB); alr cetrimonium bromide (CTAB) and the HIP
agent is present in stoichiometric amounts equal to or greater than the number of net

negative charges on the protein.

In a further embodiment any hydrophobic cation or anion could potentially be used as
a HIP agent to solubilise the protein. Hydrophobic ion pairing (HIP) involves
stoichiometric replacement of polar counter ions with a species of similar charge but
less easily solvated. As disclosed herein, the invention provides a method that uses
HIP to change the solubility properties of proteins, allowing extraction of the protein
into an organic solvent, such as methylene chloride. Docusate sodium (Bis(2-
ethylhexyl) sodium sulfosuccinate) is one example of a suitable ion-pairing agent. In

one embodiment, methylene chloride containing docusate sodium is mixed with an
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formul ati on (polyner +H P and optionally surfactants)
may be 0.5%to 50% for exanple is at | east about 5% or
W@R0okA3Ss2 about 9% or at | east about 15% or at PCEEB1009/055435
about 16% or at | east aboutl620% or at | east about 25%
X , t roatein is. ' he . i de
elaolE BOE s o BEMsh il Salh i B8 sAR B M i
proterend sitesepuertgiartitiosing of tietdrdiethyintoliee ahphdsedPissolution of the

r i be I 9 :
B TP bR St afbusuBED R b der s g Gpartites
bonlospbensa Ipagnaoed viatki singmyil-inewvater éealsionaaibied. 9% | n

one enbodi nent of the present invention the

encapsul ation efficiency of the particles is at |east
banet endi86dimentsof #te iheadipn Abmirt d@&ddibed the cantihwas tagadaust phase

L L e
adtionizakir eadople thOPH orayi e attledst about Bdbort at S elbolitd 0dtor is at

S 90%or is alt |east about 95% or is | east
,aeggtu%bog?%!g'r is at | east about 99% For exanpl e when

tren gteotative embodinpEap bf e investienbapBdeatiilmd teé todtineney
echS e SR8 ALt olp RO W HERLELR S Ep an e
BiFbagent % arooniwtierexahplepthe tpéi may be &esd dimaan aboah 6 0w dyssttiamn

S@&ﬁlﬂ;ﬁ%ﬂ%gﬁgﬂ?ﬁé&glﬁizﬁcy may be at |east about 70% In

one e hé present invention the nononer or
oligomer is selected fromthe group consisting of

RSP bR R p BB RARR A P TRotelp to gpiypresmey be
059l 9066 freeharoplglinabeasi@bypliidhbWer iNat [&dst BbeutetUhyi ieraéleast
865 DAbe o 2 8, MOV AL 0L Dtby (BB BRI Pabduf 6% or s
af lkgdtapantodts yi iataé lchet amxbhifloer issathersy by i20aconys at least
L@6Ak0od B 8% 20PAL BN bhELeichs, MLOVbaed A, BALXIEE b6
parti cul at 8 carrier conptising a biologi al'l y active
a0Pénor is at leastaipoebdP phissa ldast abdub DD WWFbuerampld whgrethe protein
I f - (9 i ORot ' .
BRORThs MR Y efbb B hRT R oy e 8 DS tlfrgrei
mgerandibody tharantilbadydt @olyener rasiosnéyobe aidehsdabdet 2% .eryvhen the

BRI+ A0rd 5o outh SRR B tRfLgh b g
aou@udeus sol ution containing a biologically active

agent to the

In one embodiment of the present invention the w/w ratio of protein to total
formulation (polymer +HIP and optionally surfactants) may be 0.5% to 50% for
example is at least about 5% or at least about 9% or at least about 15% or at least
about 16% or at least about 20% or at least about 25%. For example when the
protein is a peptide the peptide to total formulation ratio may be at least about 16% or
when the protein is an antibody the antibody to polymer ratio may be at least about
1%, or when the protein is a domain antibody the domain antibody to total formulation

ratio may be at least about 9%.

In one embodiment of the present invention the encapsulation efficiency of the
particles is at least about 1% or is at least about 2% or is at least about 10% or is at

least about 20% or is at least about 40% or is at least about 50% or is at least about
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pol ymer solution to forma primary enul sion of aqueous
phase droplets in a continuous organi c phase; c¢)

woreooongssshe primary enmul sion with an aqueous nRCI/BEPR0DY055435

forma WQ W enul si on; andlﬂ) al  owi ng the organic
861%30? aﬂ Igas?885lﬂt7%%a8rq%taplg ogpé(f% y t%aart'iéa%%@c;u? 80% oris alt
Rartl &% conprisin unen contal ni ng sal
leiast abgut 9% yr edeast ebagteﬂﬂ% pnis ahleaguamus 9¢fhaBe.example when
fg\lre pgc B\gjse 5%%8{?(59‘3{% e%éé&ilia@ob%ﬁé:{?gieg &%8%%};%?%?%@0%?%% when
thleeprotsm iohn Iaetitnodyltlme emmpsulehpreell’bodmcyemay bédet Ieasjladmout 1%, or

%C{é%r%r%fg |Q %rdo%C%L%tg)ogg'fheeéﬁ%gE Lﬁ ton%@f?cu?n%%?‘rﬁa? be at least
abnutdb%l bar or is delivered to the inferior, superior
or lateral rectus nuscle. In one enbodi nent the ocul ar
delivery is trans-scleral.ln a further enbodi nent the
i a@lecanlocalirmgntant thevieseye irtventian the neonoanes ot aligether s selected

t I ns,
BEBRCREE sl TR A B 288 YRS g oachidhs: o
bsmroxwthymedawrwatascmnemuybdacndmthjdeneaglmcddumihmrﬁawr a
ti F I [

BV, AN o AR s PG 2 B iR nspegyate.
jor otugthar embdzdnreepiahe hmmbateeiscmrarlkmyanagcrweteafor example is

the bi ol ogi cal ly active agent a
g@g‘??%[? &\%‘?%gé@ rt| culate carrier may be a
nanoparticle and the biologically active agent

A5 A0  L 9 o LN IR R B RHE R RS, BeflPRly

or anti
platoglcellu adtige agemtiie Bn jaguegousgrmapairt a bolewanohenhe
bi ol ogi cal |y active agent conprises a domain.
Alternatively the particulate carrier nmay be a
i &t espther embordimeteof theopregerd avieptiarcthereels pgeitedea method of

quc%&)gulgwgq: blgllaﬁlgglﬁfédtlgt?gﬁérﬁs ﬁwﬂ?e{r{ &ﬁat?%éréiggsg@h ?cuallar delivery

pmppmsmr@ tbe stdpes ofiart i cul ate carrier nay be a

m crosphere and the biologically active agent
conprises an antigen binding nolecule such as a domain
ant i baddissmivirgna pblgoher mrareorgamt solsentdn farimer paymen solytion;

R e S e L
paypei sdgioa to form a primary emulsion of aqueous phase droplets in a
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
carriers comprising a hollow lumen containing said biologically active agent in

an aqueous phase.

Allowing the organic phase to evaporate may be passive or active. For example
active evaporation may be by the use of heat.

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

trans-scleral.
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domain. In one enbodi ment of the present invention
there is provided a conposition conprising

WOorR@e3sher es according to any met hod of the | PUERP100%1055435

as presented herein. In a fl&irt her enbodi nent at | east

bo % h

9‘1 HJ pgr?er‘\?/tm&% rtn ﬁtttﬁlé%ro?o c'eﬁ%gét\}éy @?H@qg%{a%ﬁx at‘ido'Bnm

admmama:withelde onsthog dtemelatrt@b@r bedains, Isughas smmanebtmdlrgp

%?)%IEH j.ques. In a further enbodi ment at | east about 90%
5 particles by nunber are within the range of

about 1mmto about 80mm or about 1nmmto about 60rmm or

iﬁ% ﬁ%rtl%umetc%r a %d ﬁ‘tosmgh \m?éétﬁc?(}r%gﬁésyutg‘gg]nt (9ro%91 é 0135) % g)rarticle
Farsexamplagthe pactazutaﬁr cargertreghbe qmteeoparmlg etd thefbjolbgleally active

g@’? %ié)qﬁngtgroq h%@grtlgd’ I%ﬁ%ﬁhlﬁ'{)@t OHar}%&)aJ’t%% e}ndatﬁg Y ologa?oé(ily

adzibratagentrmpep’mdatmotne mlaulatwhamuenmas beemamspargcle@ww the
?18%' %a'lfac‘cql(/e gpgmtcoﬁtg)?lgéﬁgﬁ Q'gtecgent r%tcﬁ eculg sﬁ?ﬁ ?Qa domain

er’ enbodrrent | on "a east
aftioty 908s6tiody.He yai a:ﬁmttlphenbedlmentrtbmpemcalae cartidriimat he

%{vb%gﬁg é’ﬂ?ﬂ% bﬂq’HBg%a;ﬂyggtg/;é:agﬂ ng te%ﬁnl ques re?nuflle?ga

further enbodi ment there is provided a conposition

&E&Fﬂétn%'lﬁﬁeﬁogﬁ@hlﬁf c?al?rh&rrﬁ% t?% Hﬂ&o?ﬁh%?{%d h%"b%l%%hy active

ran size ere

sganpagirotemroritise patculathaarreh owy bbo?omnmrmsn)hdreaaretttbe pidlagically

S8 Rl0Bnt Lo RE of {tbAkeite TR by He ATBERsohgE ana the

bimkvgmlahy agive egenttdompriaemalm adiiyembimding mptetele subieas a domain
e c i .

TRARHY Bflalibolipd) 3P8BraRAFhotdofiIh (SCERHRR Slodiment e

partieulate cahrier i a:rrms@etmessanmthe théol agichiip sictiviecrpens cabwises a

&%&i o about 6mm or 1nmmto about 30mm | n anot her

enbo

i ment of the invention the particulate carriers
conti nue to rel ease therapeutic anounts of active

o‘?{ Oh 5 QH'o‘??rHe' gidseht ‘ﬁ{veﬂt&?wetéb%qs ?)Eovﬂ)ted o%mon

*heor onger or on of
apmprisingZmiTorsphsres ractscnrdgterto ahtotrtettwdméttttaudverttlpmats @desteoted

AZRDALL fePebod NEal ANEI LOAK obih S1E AIROZIERR! Slumbor

present "1 nven here I's
pavecudiamgter within the range of about 1pm to about 100um when measured

using Low angle laser light scattering techniques. In a further embodiment at least
about 90% of the particles by number are within the range of about 1um to about
80um, or about 1um to about 60um or about 1um to about 40um, or about 1um to
about 30um or about 1um to about 10pym when measured using Low angle laser light
scattering techniques.

In yet a further embodiment of the present invention at least about 90% of the
microspheres by number are within the range of about 1 ym to about 60 pm when
measured using Low angle laser light scattering techniques.

In yet a further embodiment of the present invention at least about 90% of the
microspheres by number are within the range of about 1um to about 30um when

measured using Low angle laser light scattering techniques.

In yet a further embodiment there is provided a composition comprising the
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t he nanoparticles of the invention as herein described
conprising the steps of: a) dissolving a polyner in an

wWoe@anssssol vent to forma pol ymer sol ution; bRCHEPINY055435

an aqueous sol ution contai A¥ng protein to the polyner

%?cléérjsttpihg%s & trfe%r%% nt?ﬁdeﬂﬁ(ﬁry Wﬁggln‘c'thg e% an %)'ee&lfﬁe R1 c??wheres

sin a 'continuous organic ase m Xi n
jortheraompesitinrsis tess whdrhakzout a@@m usdlarndieu,rfott exahmiensaess than

Xgoqt%gﬂﬂ if? i e%@e{%g(?re%{}amg%% g%s%gthgrhgbo t%@prlrﬁn BB% ?ert %r

evaporate an ai n “nanopar es comp
examaplé eviesatimen aboutt4dum in glissaeter \plnem @easured bahowqugled&er

@ﬁ&tteﬁ%%ﬂé’é@hﬁ%\/%@e organi c phase to evaporate nay be
sSI've or acti

For exanpl e active evaporation may
lmeyebb g forttesr esdodimemé tite. médiara size of thermiermisplairas mt thé kkemposition

¥ d bed h
BRI 360 BB sk W o 3P oty - Lol act de
(PLA), poly(lacto-co-glycolide) (PLG, poly(lactide),

P'noér%?l ?%Fr%l e%‘@the%ﬂ)e%ﬁ&@f tw gfé}‘tt%ﬂcl AL rﬁ%rrsn%ﬁg(in%e to release

YITErs Net 66
t’mtaaeum 3momrails @ﬂaqtlvb biolegial neieduiasidveda period of at Ieast 3 months

Xéeql (Eene )t8§ uen ”%@Ssg@%%@%é h?ﬁ %pﬁ{é?‘?zp@pﬁhg B?IO}]Q
the i ke; poly(acrylics) such as poly(acryllc aC|d)

' . I t hyl
B S e s T P e ,”eané
trhanel érkigndirpentyof theypresari errvsytlorp’rblel_;evis pydvidedcomethsll of producing
Lvvi nul. /
BB s OB The R M AR SIS eps s
pol yvandissabgriigea pplysecim aisorgemlyeolnqmt tabetnee p9lyraecsdldtion;

lplylr<|ed| ﬁ%dYndpﬂ?/e?L%%Us ghl[]ﬁg%cosh'fémlpsg){/cﬁg ¥c§ 65 Vdo e%r solution to
fququx(prEnﬂry ©ﬂttdﬂ1w$)quem y{eseaboniets e53 porﬂmhlesesngems)ohase
ol 3 IhBAERAERShanBMbET b Ahdhfeds medum o fgm a
BeOMiemmsleioet et s such as net hyl cel | ul ose,

hydr oﬁyﬁomﬂg ﬁgl I:{g ﬁ:sp&iasQ&ngfgﬁ%PJtQBXb Hﬂgﬁetbyy bt%ln ggnoparticles

cel I ul''ose ose es ers’suc

cahprisirgsz haltoet latmen coslainingsaid proddieg i goidduabes phase.
cellul ose acetate butyrate, and the |ike;

pol y(sacchari des), proteins, gelatin, starch, guns,
Abmving fheadanit phadelde evaparsie may ke padsivermyactiee. lroeexample

Q&t%%\/a ai%ﬂr%b%b b% Crh%fee?? el ng';zm . ggcﬁ‘; | at es.

b‘(ﬂ &Ikibelydammrmactrtye aolgmer psrtoylalalny lot themoetbodd st @escrlbed herein
B%leYe%{ele fm g&tsnot Hr%hé@fb‘:‘}ég@a—t 1®Sjactide (PLA), poly(lacto-co-glycolide)
(PLG), poly(lactide), poly(caprolactone), poly(hydroxybutyrate) and/or copolymers
thereof. Suitable particle-forming materials include, but are not limited to,
poly(dienes) such as poly(butadiene) and the like; poly(alkenes) such as
polyethylene, polypropylene, and the like; poly(acrylics) such as poly(acrylic acid)
and the like; poly(methacrylics) such as poly(methyl methacrylate), poly(hydroxyethyl
methacrylate), and the like; poly(vinyl ethers); poly(vinyl alcohols); poly(vinyl
ketones); poly(vinylhalides) such as poly(vinyl chloride) and the like; poly(vinyl
nitriles), poly(vinyl esters) such as poly(vinyl acetate) and the like; poly(vinyl
pyridines) such as poly(2-vinyl pyridine), poly(5-methyl-2-vinyl pyridine) and the like;

poly(styrenes); poly(carbonates); poly(esters); poly(orthoesters); poly(esterarnides);
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pol yorthoesters, N, N-L-1ysinediylterephthal ate,
pol yanhydr ates, desol vated biologically active agents

w@ero0easisehydr at es, pol ysacchari des, pol yacr ol ePEI/EP2009/055435

pol ygl ut ar al dehydes and derdvatives, copol ynmers and
I h f
RO Mo B 20 S SRR Pl hOE SBOF 5B
ellolosgi myardxyetyt c_talrleloagd‘ryds)xpgropylan!emylrq:glltpasd, iaod Ithaa: like;
RS IoE HRt.8 Tubaf o B cthiosd St BN, aciops
ﬁcntalt\e@upmtyma’rd thellike;ipoly(sdephadigs ) @rcaelnacgsammusstammgwma
R B 1R Dl O AAldY BT REVECAGRAL, il DRaRBLIES
primary enul’'Sion o adﬁ ous phase
d}iemilsbtos as nopolyoersiAkopgyaengatas qoomadieacrgateni xi ng t he
f
e
WﬁmsbrsaMN{thesleexyyltebemlthalqiar polyanradeatesr desetvated
t [
GOPBRL 200 DR OV BTSSR AR PR ¥
p@wetataixdehyelmam éemyvdsecmﬂwn&re aod palytriev blenEsr
exanpl e active evaporation nay be by the use of heat.
In one enbodi nent the particulate carriers may be
n ot leerbedintemt nbthe mmstehtilneentioh rihexe fisuprohided e medblodreint

%Fc%lpglggé aqcﬁblgé%?lﬁeé&lg(géﬂ%rﬁ g or Ogétplaﬁ,cﬁla?en%rﬁ omprlsmg

thetxbetisdnt the particulate carrier is a nanoparti cI e

and t Qfdl?é@(iéj %b&ﬂ%dt%@%ﬁ%&& Ia%@tkﬁlﬁn & B&%B!C%%g/ehnoxgﬁn a

anot he e’carri
p@lmplasdllutmine and the bi oI ogically active agent is an

o o EoeeBiEeT SRHE B dlon oo 6 e aels S e
p@iernplasqlwtmltaifcafrrrmpmmerry ansulgiomahap@ous phaseaitdpletsein a

P‘.S”Qibﬁ&.lsc %ﬁgé ve agent conprises a domain. In a
urther e aPnent t he particul ate carrier is a

m cr osphiging tlamdnmhw dmwsioy imith lah yagoeousemedjemtto fgmeaa W/O/W
Q%BFS%' n,dn a further enbodi ment the particulate

areiet s a ni crosphere and the biologically active
agent d) alowingepe iocranid phage to avapiohade asdiwdébyesittain particulate

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

aqueous phase.

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

active evaporation may be by the use of heat.

In one embodiment the particulate carriers may be microspheres or nanoparticles. In
a further embodiment the particulate carrier is a nanoparticle and the biologically
active agent is a protein. In a further embodiment the particulate carrier is a
nanoparticle and the biologically active agent is a peptide. In yet another embodiment
the particulate carrier is a nanoparticle and the biologically active agent is an antigen
binding molecule, for example a mAb or a dAb, or a combination thereof. In yet
another embodiment the particulate carrier is a nanoparticle and the biologically
active agent comprises a domain.

In a further embodiment the particulate carrier is a microsphere and the biologically
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the particulate carrier is a mcrosphere and the
bi ol ogically active agent is an antigen bi ndi ng

wore0easissy for exanple a mAb or a dAb, or a coP@I/RRI0DO55435

thereof. In yet another enBbdinent the parti cul ate

SALEISEnl £ 23 LT REPAERE: b BheLaRkGald db AT ye

agent co ri'ses a domal n. |'n oné e
rmsctrosphefe zpmbﬂmbmldgix:qdip laytiveragenl/is lepeptiBes b geGDfesembodiment

GBIl S350 B0 O B APB R AR BT e
bindihg aisdile il fir ex&tnple a sAhtor laekist, oad combib@dorotherepf.db yet

b5k AIRNmdREhot i pRLIs ZBRIer Sl 05 Mooy
bdwstagabinombiBes aBomagxanpl e when the protein is a

H1b(91t | ti&ﬂﬁerﬁwﬁé {N%? I:]attlg Jf gtéﬂgﬁ to é&g‘ngr H?%/ BQ g ﬁ} It,]c! 5% tfor

ern i
axannﬂdedyatﬂ@aspebwr@ﬁ% at is@t hempt @woudtl 7d @as at Iabﬁtﬂbo&tél%) or is at

tv%b%gt 5‘? or‘?sr tlgés? abg’ t%o/dﬁgg'aglgggﬁé eas?& Qb r—?rf%?/oabout
Ii‘t%cmmas air‘l@matd atmnﬂ 4% ortlhet Ipaﬁ%nut 20% entsi abfreashabout 40%, or is at

RACAARH] 8%, O LGN B o AEERL b Beflad EBRhmer

["east A) or
tdivonmay hesatdeast ebsut 1abo|LWhé{0%cprotels imén betiwdy dimoantibddydo

' | 0.Qk t 0 -
Plvinpr Rlig s 2 0P k. SPwibn kEIhiSEHE BRI ooy
the dopwadn amttbody t@QSyroer rago alay beestashbloout 19%% or i
| east about 97% or is at |east about 99% For exanple

when the protein is a peptide the encapsul ation
f driecénetmjmenttyof e @esére &mentidyotbe e6C3psulatien effisenpy ofttbe n

b0 RN RGoLRAR AP ELBI: ST 8 A6 R A6 s o

eas abo when t
eRst dbodl/2Q% er s dgest badit (46"/oecﬁrf|$ ei leastyaboaty513e oals dt &mst about

?@?% i dé}f(%aosngpg?m 76% &‘%E Y de{bgﬁg%[)/? sha‘? gLJT;@?qfé ??ﬁ%ﬁcg is alt

I ses he a
leastyabtous95% or & Iéaﬂ’ctabemt ¥ odis it least altt@ug@SB%f Bomaxagple when

I | 0 Eg?mgl Qr o
fgl%ip%(gtg[n eljs% %gﬁieet%\%etn ue tlﬁﬁteﬁ@:{fgcgﬁﬂ%%esaq!I,]e\}agﬁ%@out 60%, when
theqrotdim ibab aatiodydibe engeipseldtioroeflicierey-manbes ef lbag absted@%, or

A 0 t r
GRS T BB OB RAR st e ot oo
asmlb 60 at e, 2- et hyl hexyl acetate, ethylene gl ycol
di acetate; water-inm scible ketones such as net hyl

et hyl ketone, nethyl isobutyl ketone, nethyl isoanyl
ket tuntber erebdmnent-cdithyd method, step (d) additionally comprises the addition of

gel forming polymers. In a further embodiment the gel forming polymer is agarose.

Examples of organic solvents suitable for use with the methods of the invention
include but are not limited to water-immiscible esters such as ethyl acetate, isopropyl
acetate, n-propyl acetate, isobutyl acetate, n-butyl acetate, isobutyl isobutyrate, 2-
ethylhexyl acetate, ethylene glycol diacetate; water-immiscible ketones such as
methyl ethyl ketone, methyl isobutyl ketone, methyl isoamyl ketone, methyl n-amyl
ketone, diisobutyl ketone; water-immiscible aldehydes such as acetaldehyde, n-
butyraldehyde, crotonaldehyde, 2-ethylhexaldehyde, isobutylaldehyde and
propionaldehyde; water-immiscible ether esters such as ethyl 3-ethoxypropionate;

water-immiscible aromatic hydrocarbons such as toluene xylene and benzene;
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ket one, diisobutyl ketone; water-inmm scible al dehydes
such as acet al dehyde, nbutyral dehyde, crotonal dehyde,
wQ@2@vhsdshexal dehyde, isobutyl al dehyde and PCT/EP2009/055435
propi onal dehyde; water-imm&ci bl e ether esters such as
ﬁé@(lm% Fb‘%o%a}f&{é/ﬁpdc%r@} ? su%ggﬁ 1 1"@0[%8@%@%@“9%? Infmiscible
ocar ons 'su uene Xy 1'ene an enze
gbat@ ethemest®ecd dlch dsajrom&@ecgtmobmnsomamhl eiBerlgcefate, ethylene
S I
ég& qmaogw 51 &P&Fgrnae yCeéI:IMe g‘g %oﬁolg@ﬂleertﬁéargg: ta e d?etr‘?ylene
elytol Irrmm@bgﬂyyeiber anetabetvbgler-lemhwmbla@btrmaée plastinjdees euch as
: b a Leth (g
IS e Roe, Mg SR For BTGRP ER, e
mrenttthai@teeblﬁylsmtyhplabaldtebbutyl quizyllmitrmlzﬁe alky bhyzyl phthalate;

@Q{epj%r% Fiold blﬁ%%fgﬂ?é &J}B ré%'to"f‘cfc%zl aﬁlp? meggﬁbfg{%@] ﬁ{gﬁg%

bﬂayllhykarplatd]Hicm;tydatrmmllkqtb @Wezyiltrlqﬁetmal gi}toeryl/trlproplonln 2,2,4-

PG TR AL BBl Ao 8 Rl ARdl Ofhdecndl BRt e

I*ehe glycol exanoa
dlmerlm,{ldulftmde cagtcyldetrgdhmrrdeaddorafcmm cyclohexane, 1,2- dlchloroethane,

’9|'§P{|8%rn¥étr’1§r{ 0{ 9&! 838 ajrgetﬁ I4orn]farr# ﬁ%l S an% hexang and other

ent ane e chl
bydigdaabatsatrethpl- t@t-b:ﬂylremesuwérmaned &luarer BAW- trlmethylpentane 1-

é&éﬁ% h%',s g[; (ol ploaL{BhoFyd ohexane,

roe ane romet hane, diethyl ether,
di met hyl formam de, heptane, hexane and ot her

P8R0 B B o B, AR 1 vontin
wﬁkldrem&d!ectﬂfd f[mnzr;dth)derteaﬂlﬂﬂrlde_l ethypiaeetetebw dimethylsdfoxideecarbon
{e‘i}‘é&%# iy} CBIBFcifgr é\égﬂ{’%ég(?gg’ 5‘ d cﬂ%rﬁﬁ%oedﬁlcﬂhérn&aar’le, diethyl

rnventi on "w romme ne c

ethbwy ldaeathd fermamide, r’reptaynlesmmomadé otheahpdmcarbons, methyl-tert-
r I r of ane

b 6 P . R R AR Mol bsgpmers

bénmyt dlgdhdl.or mam de, hept ane, hexane and ot her

hydr ocar bons, nethyl-tertbutyl ether, pentane,

toluene, 2,2,4-trinmethyl pentane, 1-octanol and its

|TB©pmtisuIatbelazridrs,a;bmbeitionsTdmnma'rrtgi tberar enettaodsiof meking them in

e r .
ARl o o ESRolch A LR odEh e Pl B RR
dadiiton tfedsunfaygtahtisucheas mtbnptrllngedtthesoddm thatate afolexamer 188

e R A o S R R
déxt@inel polpaimers, pploxpyines| ¢a1tb®1>qjic patl gsterdeftraulBionctional
IS oo R B RISk S
Eglyeersdesaalkcwﬂdtad plolerends m@dlpmmytmﬂdtedm&mr& afioxytated
esters, ethoxylated triglycerides, substances of the GenapolR™ and BaukiR™
series, metal salts of fatty acids, metal salts of carboxylic acids, metal salts of alcohol
sulfates, and metal salts of fatty alcohol sulfates and metal salts of sulfosuccinates
and mixtures of two or more of said substances.

In a further embodiment the surfactant is selected from sodium cholate, poloxamer
188 (pluronic F68™), polyvinyl alcohol, polyvinyl pyrrolidone, polysorbate 80 and

dextrans.

In one embodiment of the present invention there is provided particulate carriers
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triglycerides, alkoxylated phenols and di phenol s,
et hoxyl ated et hers, ethoxyl ated esters, ethoxyl ated

W@ pi0ghg5882 i des, substances of the Genapol R(t nm)PEREP2009/055435
Bauki R(tm) series, netal s&@Bts of fatty acids, netal

&‘H stlnegsblglgégglﬁe{ch? gé(%zrﬁsc' ob, éaatile 8?3{1}2%1‘&5? sulcib%toééhe

mmentivptheleis des@ibefl. sul fosucc:| nates and m xtures of two
or nore of said substances. In a further enbodi nent
the surfactant is selected from sodi um chol at e,
plo¢ bokgiallyl 88ive ploentamicepstiBed m Partiquidty camigts aldowtwompositions
BAh¥ ét%%ht iRé’ér{tiBL' &?ﬁg’at AL o?ﬁebt%l% 9| aacﬂﬁwdo%{sr A3se FBm
one 5di 'ment “of e 82ent G nVeRtion ere s
he@artbethtpeartien f,drwlxempker a ipeorectmmpof |tr$Ei mglebule$ agthe abimposition
f t f.tf
ﬁn%g & Lnaag?%tgtsseonggé tg%?g‘%g%f tltﬁew%r%e} \R/Ree fFH? ;9;8 §?)Vbér¥<ﬁheg
amfﬂlané rba@is bibeyied| lerp@aetandbe atleaseaf Ith&ebleloglndllwlctive agent
t ] | c
e R R LT e T SR
peaay | @(d@ﬂ@ ofauitalde ,aséays ik atetiud areangdioyted to BlSAf ortBwecore™.
i t .l .
oL FEHLP o QbR GOREPHANSIG AT Bl e
tairgedj afrgat egpehT 0% od aellea$i|&0°/aofotscﬁfﬁrg'liyc(biﬁ) ﬁoethpdarget whnert imeasured

b7h A6t blifgMeOho o FRSL 1BGH LS ARGl LOMADR one
bnnbdemeoadas thetetningp bbsEalﬁA B)eamml gsorg ershodlmbh’rehaserapesmon

ﬂ‘de“z% @Etof Bficurg- Oé theh{B‘ Pﬁ(geﬂ‘e%t E'-rh?%tgéct@b ARG E m.

er e e’ co retains
hdrapitstds@8s Idte bivlegiedfactivityyof trwcmtrrmsttlang et themveatlod mbe

ﬁ%}%@%d &}4 gh? %tz aabﬁr e(é’&g% whi cﬂ rﬁée{supé ti(/igfijgf é{w@ En(t,ag')%ulated
bielogizally éctlammdlm:utmmrle&hmsld@rereﬂwﬁblegiballym@ve molecule isa

GEBRUIAIE . AP SLETIMA R B S Bl Bgg e I one

03| cap a e of
eliciting a therapeutlc effect in the subj ect to which

int or{.ese lr nsﬁtto? 'Erfefpre;@h‘*? rR)em oc}gtlh&%l |%§Pc;\}idvedtaym§{h88 IEB‘fedeIlverlng

conposi VEnti on can
g prateiblaerass sihyologica Ibarrteasunrea;s thetbloodtbyaiofoatries by encapsulatlon

SRR sh BT A REL B BT S B BB AR s
bireamssay described in Exanple 18 can be used. In one
enbodi nent of the present invention there is provided

a nethod of delivering a protein across a bi ol ogi cal
maonel eambasliroéntad thenweddnd odvebtica thetzas pravideldya method of delivering

S%Fcﬁ&ﬁ lék@ﬁds%réted in a particulate carrier such as a microsphere to the eye of a

mammal, for example a human.

In another embodiment there is provided a pharmaceutical composition comprising a
biologically active agent encapsulated in a particulate carrier of the present invention
as herein described.

In a further embodiment there is provided a pharmaceutical composition comprising a
protein encapsulated in the nanoparticles of the present invention as herein
described.In a further embodiment there is provided a pharmaceutical composition
comprising a protein encapsulated in microspheres for ocular delivery as herein

described for treating and or preventing a disease of the eye.
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of the protein in a nanoparticle to a patient. In a
further enbodi nent the patient is human. In one

weewodsisent of the present invention there i s PCDEPIE055435

a method of delivering a p2étein encapsulated in a
particul ate carrier such as a mcrosphere to the eye
of a manmal, for exanple a human. | n another
eEndbdhererhbedimeet 4 sorppasitiodend thee ipyentivace lhle'r&i:radescribed may be
ONRr i Si 0 | I
SRR bl A SRt BB B U OB ol Mo B st for
exaneme ltmmayabza leexdeio ﬁredmorkmm/ent Alzheimer's Iuieaeassmmmnmgmn s
Live [
82‘&53% bév.ﬁ’é 86’6 gﬁ{?@?%ﬁ’% @gﬁg@%ﬁ& gét @%{Uﬁ@é%beﬁ{han s, Neuro-
éfDS ibealprrels’gmplnmveﬂtlmjmy, aetdstatieicanchrof thebadin, d)rrmaltlple
Eéfér%ggr %rl{‘godl ment there is provided a pharnmaceuti cal
osi I'on" conprising a protein encapsulated in
m cr ospher es for ocular delivery as herein described
0 ' . i ' e_of
4 o REHN BRI ER B OSSRy Poflb AR T et b S ol for e
treateient aresorproenhtiompf ﬁmkesnedetu@nalrim'aty and or prevent
r S I
&&n Er%g ?r]b% n?én?ﬁ\ae cg)?n u gglénfnoa d&Hg?lge gﬁ A - ll{l%)é(xsa%ﬁt%dy for
Nezteatmmt apdar sms&tlonHufrstroh@Dmelsorml ffager fdnmxample for the
[ I t
BRRBSLEY PO EURRET S SRR e dffille dMdcel siefEas Azpeinsry
dinpagey, netastatic cancer of the brain, or nultiple
C [
ﬁ'l An%rfr%§ e?nboﬁ“e%lfﬁfe (!or'FTpg)g tlgﬁ H& coﬂﬁ&%@an { IHL f%ﬂ%/lpld arEtH)é)dy for
theéwatment aad d)r prevpn@nemftsﬁrohe orf nestrorel anjwy ontan emrable for the

R e R e S

disegmeevent i on of stroke or neuronal injury or for
exanple for the treatnent or prophyl axis of

neur odegenerati ve di seases such as Al zheinmer's

hi @@a&r&bodimerarmmee'nvmrwiboas tmerein déseribediheiaricviateragrriers may

GOTBAIe 20 2 R A ABL) RSO B nh il PEAISFEIL o

reven Ke o or euron
m«aalmreal fadmmtsﬂretl@rr eat rrent or prophyl axis of
neur odegener ati ve di seases such as Al zheiner's
di sease.
In a further embodiment the compositions of the invention as herein described may

be used to treat and or prevent disorders or diseases of the eye. In a further
embodiment a composition of the invention as herein described may be used to treat
and or prevent disorders such as but not limited to age related macular degeneration
(neovascular/ wet), diabetic retinopathy, retinal venous occlusive disease, uveitis,

corneal neovascularisation or glaucoma.

In yet a further embodiment the composition is used to treat and or prevent AMD

(age related macular degeneration), for example wet AMD, or dry AMD.

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

use in medicine.
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In one enbodi nent of the invention as herein descri bed

the particulate carriers may be adm nistered to the
W@2100assshy parenteral injection or infusion, PCI/EP2009/055435

i nt ravenous, or intraarterizdl admnistration. In a

[
eeﬁ‘rétl)ond";ﬁ(grg(c ? E'Be epd%gent ?rﬁ)épﬁo:nehe%qg' ?oevla({e'agrr]]%ﬂg giléo%pposmons
prrthe érventibrsay dascebert h&temelaﬁsﬂnarﬁufatttereay a@.médicaménifariiee
[ n
gg&;@% g&g} n@r&@e’ﬁ?% é?@eg{eeéf?ﬁ% ﬁé‘ %l Eér% usa%stt]e“?nqnyet
dmdbercmmtmohmerh tizege lpupronided tHenaseead atamrrm@smole bathednvention as

BQ& h%%%eﬂ%ﬁ%%gﬁa&tﬂﬁeo&%sr%% ?5%1!3%&&?1%?3%@%% gnd or
um&emtlossn of a%ahemaér srispaasduolyat @ ﬁmmeoambodlgmleaubel’reeis ptavided the

Efsree ofh (t,o Cﬁc%ﬁf’on %%%qb "E%%n %Q%egc?fg?f} ?1 Lé i1 th% m%%ﬁ%c{u% of a

dmgeameatfooﬂn)a trebbnerémadpr erexentiohMd,stroke dir ryeumr[al injury.
anot her enbodi nent of the present invention there is
provi ded biologically active agents encapsul ated in
Imeamoizer tmblodgnean df the invieotiosihker ie pravidedabe usdetlh bemposition of
{h% md’é‘?‘mﬁoﬁ Q:% ﬁ@éjdn%&'ﬁe cth |REI$ gﬁ&fg {TFJ‘& a%e&u@&m@ﬁt%?t‘ﬂ%
I'nvention I'tions
trMment/@mremtlas oﬂe@nﬂrldwase@stmhraa fnr emm@muﬁamamu@cture of
%cg?n%'n? ?ﬁ{bhtréa%e@xfk‘?]dt& VTR 8k Prevention of
§i§E55C" 6 rvous system In yet
another enbodi nment there is provided the use of a
{
FREPSENtsh 2o s BfnoBy Bfttedila 3o BEDRILRRE L85 I e pontea
oervpusesysien osingh cAhwbsitioeof the greseakieventionyleta farther t her
| i - use_of a.c N
SO el Bl BB e RSO R B SRCRR el
oempdsitonuof éheopresentedieotiore i yét@nothiee enbeditnephof the dresent
t.i ;
RUEHERER ©brobhbs SR SHEORRL shibHisbyed o ABLESE nourona
ofunausiogp asmpositiorobf thheresnvblnwrtmnnas descri bed herein
in the manufacture of a nedi cament for the treatnent
or prevention of ocul ar diseases such as for exanple
Tne tnhentimaralscaprovides ofetredeetiireatmgrandfon pravieating eatarsigease
5 5oL e Blos e, LA BB Bigre
peNided la method abtreatisy end vs pregertingoidyio sistng@ancanipashien of the
ntion. In a further enbodi rrent there is
gJeéérﬁgﬁv&nﬂé{ﬁet hod of treating Al zheiner's di sease
using a

Definitions:

As used herein the term “particle forming substance” is used to describe any
monomer and or oligomer capable of polymerising, or a polymer which can form an
insoluble particle in an aqueous environment for example PBCA, PLGA. The particle

forming substance will be soluble in an organic solvent when not polymerised.

The term “particulate carrier’ as used throughout this specification is used to cover
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-
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conposition of the present invention. In yet another
enbodi nent of the present invention there is provided

w@20veuds®2 of treating and or preventing str okePOF/EP2009/055435

neuronal injury using a colposition of the present
H Btlon The invention al so provides nethods of
treati'ng and or preventing ocul ar di sease using a
thooreoslhadimertfthe feemp pedientate cardert haopatticlea ahdmiibespheres as

Sget?jorgergﬁ% n&%gr 'rr?‘eretrl%/th%% 91 &%gnp%ilbl% a‘ﬁ@tspﬁ%eﬁ{lﬂ

or prevent ng i'’ng a conp ion'o
rasistant tcocheereail |and:tor pmﬁlcaAdesjsJettorhley tkuerent/ln@nmerrtrof use such that

ARAREL! piE 0 B8 SHRRSAREL dBUARY N RaEREr LAR A e
paohgmer awitmiabtbodyatnllqvmg‘ra(tnm|strehxbm41rioeropamftlmlemtelmenscaas to be able

AR e A PRIl o SRR 8. RSB B

ormn ance W A" an
organi ¢ sol vent when not pol ynerised. The term

TR@{e'r@leo tg?caﬁ?%&ﬂv%rer e a‘é"?rggd F%rr ﬁﬁggqg}m E&%dsto |nd|cate CPat the

Spéci use cover nano I cl'es
motacobphlmt bs capible pbstpe@t esthe dictogica BCtDAItESVhe[) mqwther@ tbéir

?frgs:irjgeg tfac'rtgﬁgﬁrfgﬁt% a&ﬁuﬂaﬁé@éf%ﬁbﬁhﬁérﬁ{ ‘B‘?‘cll&g.é%u& %cﬁb AP {hd the

nano cles
%txicéo@cmlmacﬁmmsiezldd @Earlsterddhemgbmdhheasloe‘ctilpam(mrpllrﬁended as to

have 5B phdhn n%%%j{o 0e,nttlsetdl']ﬁteh‘{t:‘t E@%ﬁﬁét icul ate

carri er, nanoparticles used herein
denotes a carrier structure whi ch i s bioconpatible and

?’Hé [err(r“rI ?&Eﬂ) Nsoa't 8?\”’ |§tdQWtedtaPs &tﬂ%{%?rﬁbtio%”&’ aogqjltﬂ{&ﬁsibQ% form of
envi ronnent of use suc at a
tmdfvfduel rtanlecmrmtmrthe eblvemteonfambatoined arselidhinfiquid suspension, in the

?o%sbtf ﬁrq% %@{9' %@gr%?ecst of"ilrﬁé gcruleesn%urs eﬁ(ﬂedtnq { Cehlﬁu'b“ HRL s8libilisation

ani ma ntnls I on an
potésscinantlsoireseiltsma amxtuae dfdulyldissotved mecledulashan ddesperstdd solid

%@%%&k grgan or tissue e.g. the brain or the eye. The
|olog|cally active agent" as used herein is a

term used to indicate that the nol ecul e must be

FAE R e RieiEiae GRS BRItk S EbL Hhoebithp

pl@rumlatelmerrtees mruBesubr@geim:alha\&nga@motﬁeuagmtght afrad ledsé11kDa, or

bt q9k52! drkat ARG é’&p&oére%r%a%'i 18&?1%3,%9?{1@5&%%6%& of Qﬁeast
ntehded as to have

fi
g@(i?((éllaabPe)telog geaéuswulaﬁbemayaa@etuqadﬁwonﬂ‘lherab;ﬁgmegth such as at
ie%?t’ tﬁbé(\)rjﬂ 3Bk %;lebgtp%‘?%t RE& AR Fhihd kil A 1RGP aPlad 150

amino acids in length or at least 200 amino acids in length.

The term “peptide” as used throughout this specification for encapsulation in
particulate carriers includes shorter sequences of amino acids having a molecular
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
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:
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i ndi vidual nolecules in the solvent, or formation of a
solid in liquid suspension, in the formof fine solid
wayweasmtes of nol ecul es suspended in the | i quPCI/ER1969/055435
sol ubilisation process may2also result in a mxture of
f | v cul sSus
%Ué)rééoag{cﬁvc'aq .Ilgn%e{%gera% tlﬁe%% @Int?#a aasa(g%rerﬁgglﬁé?%%rg%ran tr}aﬁ cqvers
Etpeﬁyebalbcater tre dotara éﬁ‘auawdnét Lioderneatp dret Temdnstreembrane that
[ 0 Vi I i.ah
Pl T B BRI Pt B Rt LB R latn e
glﬁhé)af thereyatwhleasis sitslio GkeDaye sckett “regaatibat5CkBapace aitthe very
S 0 [ r t. 0
RS S 50 Rl P BB SERER Lo Tl et
the scengbint autsid ofl tbashormmlcntarthm sueictisroidal beamgt Hraos-saleral” -
{h?sa%};m %gr(l) F%Bn %sgﬁ.ltod%ehﬁ] dgﬁgg’ %]crggs ?é.sﬁoﬁﬁégts@%r ou &(I) ra.
this specification for encapsul ation in particul at e

?ﬁ‘é F)Illr%&? |Hﬂrﬁjnld @Bulﬁwhﬁﬁ%ﬁ %%8&%5’% %ff Q% e fﬂ%gvarlable

ar wei no nor e t abou
bt@aalncﬁv er)@ha*t Isaeplfaiadjyubmes kDanptigem mcepﬁomeemtjhmndently of a
about 5 kDa, or no nore than about 2 kDa or no nore

diffarenh¥ sedion okdwmaR. A8 imewsogipkiinBigse variable drseain 6an be

Fﬂ%@@rﬂﬁ#b%ﬁr%‘ﬂ (&4 € H@)%omBF ﬁetfer@f'ﬂulzl%eﬁmnﬂpotﬁ@ﬂ Eir'?fefé?\t varlable
ength or are no nore than am no acids in

Eﬁg'oé‘lsé’r Merighle domaias WQP@ the OFﬁW ELPNBrOr AOMAASRSE g@?r@guqrqu for

bRR@hbindMg @Jtﬁe%ﬁmi;mhﬁnddb@%baﬂw @dﬂaﬁ% (ﬁﬁ;ﬁéjﬁ'(l'en WHRAGHR
or are | ess

amino acids in eterm
inpaynagiiylin pingleapErkle demaicinds@IHoRn :ﬂ'tdi%ﬁﬁn(iﬁﬁ‘ﬂlf gf the additional

PaRiold QMSais! %O‘demaﬂﬂeﬁtlbgd)@l&sdﬂﬁ |soﬂchetsaﬁ1eeééearﬁnﬂmunoglobulm
includes but is not limted to:"Sub-conjuctival" -

tiRgle vaBki® dpmainc Whjchdg parable ¢f binding torAncANioaRAB erderm is used

héan. %Vlﬁ{n%r{o@%bﬁh’rﬁgﬁélb vaNSle HBRaRGhE) Be a hokian LAYy -
under neat h Tenon's nenbrane that ‘envel opes the éye

Wtablﬂﬂ%naﬂ@ Qﬂt ajspénciydes sipgle pitbpgy vayiabte dorpgjes Epm@her
éﬁ&%’s%@ﬁ Bs Fénd|6P8aRipld, 28 o@éﬁ)s\é@ﬁf\ﬂld @)0/?9(3654 harsk |§ﬁark and

eye socket: "retrobul bar™ - the space at the very back
@P‘mﬁm‘evm W@ ocf;a"ﬂﬁ@ \éq,q@re &F’Bﬁ@o@@”ﬂ'ﬂé'”8|@t\496'ah|érd@é‘a'”
shs)zd @]g 4 dtm erneath hjlg Ijl but Ioutslde
BPYRgRLdeH BIEbE 4erved AT SeEPa e P’&C&&le pagedPaca,
diofrasiarys ahe gadnaco, Whitls ptoellte bedvyadhaim drgibodies nataraipasvoid of
i GG Do pobils m 4RGP e B e iaves
Eﬁllaﬂlewmebﬁg)éna@ﬂérﬁ@érﬁalqggm é?lll%yn&dered to be “domain antibodies”

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

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
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
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H, VHH, VL) that specifically binds an antigen or
epi tope independently of a different V region or

W@l0vai18885ANn | rmunogl obul i n singl e vari abl e doneCHER2NI/055435

be present in a format (e. @8, hono- or

FPH%qués C(Bmﬂ)lg{e% a W\‘}ahlaB ho% |rgs gr{aer%ﬁ@iheq/ efr|a%% (?omalns for

régrons or vari HERE TS regl ons 'or
ekamaplesn ahehrooe ar egwe foeps have bedn gelackd by rsexgpdmyezt Wwhich are

RTS8 DGR Bl BB A 07 ekl Bttt i
hm@etwndmmbbtyed of cormprisediH ¢r @teminahextaidiensd aswmiefl g3 folded

g%rﬂ%\tg of\/natblag%d(}/ malh Wﬁllp}l? retéﬁlatt Té%s?tﬁ%xn%?vu%%mty and specificity

singl e vari omarn
dﬁpabﬂbenmhbomnwng to an antigen as the termis used
herein. An i nmunogl obulin single variable domain may
be a human anti body variabl e donain, but al so includes
singl e anti body variabl e domains from ot her species

387 BBy rEfRlev i eo A B o8Fy oo Bk g sgpergine
tHel mi$thhMMmrdbm bi smali pgtieles ani sdiitionderecmas flor example
BOIAHRER S JEE) L L PN SRAELE R 6
sradigticg ohleanan gEehmihhs Gatiefimp dsasts tavatasuse hycrdspheires. of

oty C‘th{}ﬁuc |.§'Ht %at\( dﬁ{ﬂ gtg&%'a(%sus%%e E ?{h%ﬁgvgicg#ti’nses

accor ni‘ques avall
Hmdlglammttelr@dwynmrtwieedlsmerslbnsmruenréorntatloben tiokosieé nf the

s%ﬁi'blBé’.%ﬁ%Fni@ﬁg%? G MG Pl Bn A RRE thQ WhéiFin'tg 6id SDER&HsN,
the Brownian motion of particles is dependent on particle size and that the Brownian
motion of the particles produces fluctuations in the intensity of light scattered from a
particle sample. The particle diameter is derived by analysing these fluctuations by
means of a correlation function. The Stokes-Einstein equation is then applied to yield
the mean hydrodynamic diameter of the particles.

A multi-exponential analysis can produce a size distribution, providing insight into the
presence of different species inside a sample. DLS is generally accepted for the
analysis of nanoparticles.

“Static light scattering” or “Low angle laser light scattering” as used throughout the
specification is sometimes referred to as Laser diffraction. Laser diffraction relies on
the fact that the diffraction angle is inversely proportional to particle size. The method
utilises the full Mie theory which completely solves the equations for the interaction of
light with matter. Laser diffraction can be used for the analysis of nanoparticles and

microparticles (0.02 to 2000 micrometers in diameter).

The term “Blood brain barrier” (BBB) as used herein is a membranic structure that
acts primarily to protect the brain from chemicals in the blood, while still allowing
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.
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retain at |least the binding activity and specificity
of the full-length domain. The term "Light scattering
techni ques" as used herein is a nmeans used to
determ ne the size distribution profile of smal
particles in solution - such as for exanple dynam c
light scattering which is used to neasure
nanoparticles and static light scattering or |ow angle
light scattering used to neasure m crospheres. The
term"Dynam c |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 particles. Dynamc |light scattering relies on
the fact that when in |iquid suspension, the Brownian
notion of particles is dependent on particle size and
that the Brownian notion of the particles produces
fluctuations in the intensity of |light scattered from
a particle sanple. The particle dianeter is derived by
anal ysing these fluctuations by neans of a correlation
function. The Stokes-Einstein equation is then applied
to yield
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FREBRREE P oM R S CURT Qg b M En RSl e b o
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used In the particle tormulation) x 100% Wth| ntnrs
?EGEPQASDZ Irr?epr v& hedﬁ”?é’ﬁ? 8|chlorom\ﬁg arﬁﬁ %ﬁgornﬁgn [aitlgn g% l?% wiv
admcéasedatnqbrexmne: hsl@mslBBCAfnlaoamarWeﬁ by emulsifichticarintola double
b [ e ted t hat enbodi nment s
lc%ﬁ%gr i QU r%\laq‘?'rbﬁloz\ﬁ)oorf%g(gpar ated wi thout parting
from the invention. Exanpl es Exanple 1 - Pol ynerisation
or PRoary emulslopyidacryl at e) nononer: A rapid
pol ynerisation reaction in organic solvent was used to
froenphidse (PRl 5¥%B0diuBCiomme (BMA )0 Watdr or biiédrberagaredMy mixing:
was added to 1 nl absolute ethanol in a 25 nml beaker

¥hd [ éth‘%rSdMﬁEPiaHQ- The resulting solution was gently
thé

m xed until

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.

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
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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&m&w&ﬁ&&er or buffer, prepared by
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.I an need| 19G 5") prior to use. CQuter
t = pol ymer ( 1%w/v) in
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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:

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
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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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
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
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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armaceuti ca
deplct the distribution of the partlcle populatlon (number) over a range of sizes. The

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
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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Figure 2 shows nanoparticles analysed by SEM

The

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

to prepare the primary emulsion (w/o0), which was then homogenised with the

secondary aqueous phase to form the double emulsion (w/o/w) as follows:
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SR 8 hjédingnaside 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)

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
addition to a secondary aqueous phase (1.25% w/v sodium cholate) with
homogenisation. The sodium cholate solution (1.25 % w/v, 30 ml) was transferred to

a tall 50 ml beaker (resting on ice to keep emulsion cool) and the probe of a Silverson
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Figure 4 show the results obtained from the encapsulation efficiency measurements.

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
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
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.

Figure 5 shows the release profile obtained following enzymatic degradation of the
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Example 8 - Preparation of PBCA nanoparticles by the HIP process

The nanoparticles were prepared by adding 100 yl BCA monomer to an organic
phase containing solubilised HIP ion (docusate sodium, 3.058-6.116 % w/v in 1 ml
dichloromethane). The resulting solution was pipetted into an aqueous phase (1%
w/v dextran, 0.2 % w/v pluronic F68, 10 ml, pH 7.0) with homogenisation at 7,000
using a Silverson L4RT homogeniser. Exposure to the neutral pH of the aqueous
phase resulted in rapid polymerisation of the BCA monomer to form PBCA polymer.
The emulsion that was formed was homogenised for 45 seconds and then incubated
in a fume hood for 3 hours to allow the organic solvent to evaporate and

nanoparticles to form. The resulting nanoparticle suspension was stored at 4°C.
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5r2nRE BGR $8attering. According to the data obtained, the mean hydrodynamic
diameter of the particles was 291.4 nm and the polydispersity index 0.242.

Fig 7(b) - Multimodal size distribution (derived data) of the nanoparticles plotted to
depict the distribution of the particle population (number) over a range of sizes. The
data suggest that 96.3% of the particle population appeared to have a diameter of

201.37 nm or lower.

Fig 7(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
data suggest that 96.3% of the particle population appeared to have a diameter of
201.37nm or lower and that 100% of the particle sample possessed a diameter of
732.05 nm or lower. Therefore, the suspension was found to be free of large

aggregates and was therefore considered to be safe for intravenous administration.
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A solution of the hexapeptide dalargin was prepared by dissolving 30-60 mg of the
peptide into 3 ml of CaCl2 (18.3 mM) and lowering the pH to 3.05 by addition of
concentrated HCI (2M). The resulting solution (500 pl, 10-20 mg/ml, and total amount
of peptide 5-10 mg) was added to a solution of the HIP agent docusate sodium in
dichloromethane (1ml, 3.058-6.116 % w/v) in a 2 ml eppendorf tube. The volume of
HIP solution used was twice that of the peptide solution (1 ml HIP solution for 500 pl
peptide solution). The molar ratio of HIP: peptide was 10:1 with 5 mg peptide and 5:1
with 10 mg peptide. The organic and aqueous phases were mixed by vortexing at

maximum speed for 1 minute. The resulting suspension was then centrifuged to
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€I"‘I[{'(gf)gr[?éeqpsuIation efficiency was determined by analysing the particles by LC-MS. It
was found that approximately 90% of the peptide dose was encapsulated, even when
high peptide amounts were used (10mg). Comparison of the amounts of
encapsulated peptide achieved with the HIP to those achieved by the common
method of adsorption onto the particle surface clearly demonstrated the superiority of
the HIP-PBCA process (figure 8). When the adsorption method was used, a mere
1.5% of the peptide dose was loaded onto the particles. The analysis of the
nanoparticles loaded with dalargin by the adsorption method was performed at a
different time. The Kreuter adsorbed particles were made and analysed prior to the
development of the current HIP method as a means aimed at evaluating the prior art.

The LC/MS method and HPLC method that were used are equally as sensitive.

Example 12 - Evaluation of the HIP-PBCA nanoparticle delivery system in vivo
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The mice were sacrificed at 20 minutes following injection, and the brains and blood
samples collected and analysed for the presence of peptide by LC-MS-MS. The brain
data were corrected for blood contamination assuming a blood contamination of 15 pl

per gram of brain. The results obtained are shown in figure 9:

The results of the in vivo study suggest that encapsulation of the peptide within the
core of HIP-PBCA nanoparticles using the HIP process, is superior to adsorption of

the peptide on the particle surface.
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e use orrru |on) 5. HI P-PBCA nanoparticles
(5:1 HP:dalargin nolar ratio) with dalargin

1. HIP-PBCA nanoparticles alone (35:1 HIP content), pH2

2. HIP-PBCA nanoparticles alone (35:1 HIP content). pH7

3. HIP-PBCA nanoparticles (35:1 HIP:dalargin molar ratio) with dalargin
encapsulated (5.0 mg input), pH2

4. HIP-PBCA nanoparticles (35:1 HIP:dalargin molar ratio) with dalargin
encapsulated (5.0 mg input), pH7

5. HIP-PBCA nanoparticles (10:1 HIP:dalargin molar ratio) with dalargin
encapsulated (5.0 mg input), pH2

6. HIP-PBCA nanoparticles (10:1 HIP:dalargin molar ratio) with dalargin
encapsulated (5.0 mg input), pH7

7. HIP-PBCA nanoparticles (5:1 HIP:dalargin molar ratio) with dalargin
encapsulated (5.0 mg input), pH2

8. HIP-PBCA nanoparticles (5:1 HIP:dalargin molar ratio) with dalargin
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encapsul ated (2.0 ng/kg total dose used in
formul ation) 6. HI P-PBCA nanoparticles (5:1

woR@9d3d8sr gi n nol ar ratio) w th dal argi n encapBCl/EPAI/055435

(2.0 ng/kg total dose used4dn fornulation) - the sane
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results obtained are shown in figure 9: The results of
the in vivo study suggest that encapsul ation of the
Pegptasdits suppoitrihe hyaocxthnsés tbiat repie-feB@Aonan tedt BCA pelymer at
h uper
ﬁ%ﬁt%gh Wo e\?J J;érs]l?l ﬁcrﬁ‘%t‘? dZe egﬁzr gl!:leét OEXGQH&%C@%WSI&L formation
Efthecbl_yafe_r pHhaitic pH@semtt@meba‘_c therprief &ii. dDeapdg losb of some of the
[ e 0
?%Lé[%ﬁ%’&% téﬁ ge](g%gar qﬁ etgggrgg etnlrt %@%@Hgltt%e V\;e@ﬂl'ts 5bt§iﬁed clearly
sovy therbesafits @hfoohmghhue B@Aiclre abmertral pHaAt act-lllaidelamm eatio of
0
105083 3R BN W cBliaGied 6 AHARAIANrne
partides weradioonedathH | 7ohtspl-!i 2gbe Beeamutaeom etﬂlcneﬁcyaweds gigsificantly
. ! r .
BuBP U242, 800 GOBRLENBllon ISR PLIORRE S e parices
When thgueoticesphers eréfdraed atspHi € dithn whgrhibsp vateepriepafedrab dH 2.
saline (PBS, pH 7.2). At neutral pH the BCA nononer
IS knovvn to poI ymerl se rapl dly (W|th| n seconds) As a
e CpPS dnEBREAN IR A B iekes using the HIP
Fr%g’géres the very qui ck formatl on of an enul sion. This
ieved in this nethod by neans of honbgeni sation
at high speed (7,500 rpmor higher) using a Silverson
A ale t f er
ARl TREBL RAfnehiaof oM RESRBEMAE frl e FECA
annmmédloammgameexfdaeduerdQspnbgd iq uﬂxatlnbke Ehe apwunof protein

I |
L5 RS At s BTG of dafahidihe b pagg
bndemddaeeremﬂ the@maunt of eritepsuiaied ddbpthaperticis wees terthieged to
[RHRSOER e ABBRAG HE 5% B0 Dy REGPRA Shuchihd!n bliiion o

sequence information, Edman sequencing can also be used to provide quantitative

information. The process involves harsh chemical treatment which destroys the
particle and allows detection of the encapsulated material. The results obtained are
shown in figure 11. The results suggest that it is possible to encapsulate a larger
molecule using the HIP-PBCA process, but at a lower efficiency. However, it may be
possible to increase the efficiency of encapsulation by optimising the protocol for use
with the domain antibody. With the current protocol, which has been optimised for
dalargin, it was possible to encapsulate approximately 2.56 mg of the 10 mg used.
This amounts to an encapsulation efficiency of 25.6%, which is high for a single

emulsion process where a protein is entrapped within a hydrophobic particles matrix.
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by emul sifying the BCA nononer with extracted peptide

in either PBCS or the original nediumof the prior
W@ea09/1888820 N HCl. Both the acidic and neutral BCUER289/055435

phases contained the requi #éd stabilisers (O 2%

BOlIOW@B@MGﬂOQGﬂJﬁCl@ptI de used per forrrul atl on was 5

ng. The follow ng formnul ati ons were prepared (one
preparation each): 1. H P-PBCA nanoparticles al one
M@BodlorHiI Qntimmyeémt)-IL 1BHRAR) wii BntRBOAd nathphe bined@s core of the
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gaﬁtacﬁgc}'f#@n g?ro}elgsl {’@d@b il %5‘ a s[%&;néér @t ﬂ)(ﬁ}/@rﬁgaate

hefhoypear The helsor(atm:Iéls Wb rB:tioked [areganed oy ltlzer doudtieé enulsiontprocess as
P .

G PRI Y, T g R o BB i

tedepagite free fapsancapsdai¢d adtibngyi Bashippliet géftrappetbRtieBE and

%&?rpa%rﬁ (@Lﬁ% gntéb%ld%)t \MHP (agggg&gb)( total tp?(gtelha_aé%% (b‘m @Rggg& acid
amgblardrderltesle(eﬁnme HhdPentzipaulgiion efbd:lamcyr dthieapsulistdfi the analysis
gr%l i) nﬁp%ﬁpsyé a‘h?e r‘lgurg o'frgnée{ﬂ)%'lta{e’d rﬁkgwgg(?ound to be 8 62 mg.
anop Sarti cioe I'ons were'cen
Eh@famoem qﬁépe md%b vmsﬂ 78sug gbrdEitiancy wﬁermapsmlaiﬁ?BSNasT&QZ%,
: s determ ned by breaking up
W@?@%ﬁ# 8{3&0'?&&) ‘54 %%Oﬂ (overni ght incubation at
roomtenperature) and then anal ysing by LG M. The
E%WJ)IE% 62 %Sﬂlrﬂ Egtjo%roq[ tﬁ&ﬁ%pﬂogegs fgrulEn%ra\%d eP%gogu%ct ltﬁlnto? domain
SUpPpUI l L11e Ty put Ileb rat 1
p prtitle pH vvoul d result in h| gher
pept| de encapsul at| on efficiency than slow formation
of the polynmer at acidic pHas is the case in the
for arder tarirhproe s Ibedlhgsfsd@ﬁals antbagiies; the geéppingeotdod was

9@%?%2@#@? eg F&)qu%(t,d’l g%b%n Matt tulgls\%?é!? aé Q%td’rﬁrfqﬁggeélr‘?t for

prtimdisatiopgs elesqnlbad rrad;xammlesATO andHl P: dal argin ratio of
The aim of the protocol modification was to achieve full solubilisation of the antibody

in the organic phase and efficient incorporation into the nanoparticles.

This was accomplished by including an additional homogenisation step to form a
suspension of the HIP dAb complex in the organic phase. In general, the following
changes were made to the dalargin protocol:

The dAb that was used was the VEGF-myc dAb. The dAb is named DOM15-26-593
and is disclosed in PCT WO2008/149147

The dAb was formulated at an input amount of 12 mg (0.843 umol) per 100 mg PBCA
polymer (12% w/w dAb / PBCA, 12 mg dAb per 100 mg PBCA polymer.

The dAb was complexed with the HIP (docusate sodium) at a molar ratio of 82:1. The
HIP solution concentration was 30.581 mg/ml (0.06879 mmol in 1 ml).

The acidification of the dAb solution was carried out gradually and with constant
mixing to prevent exposure of the molecule to too low pH values and degradation.
The pH of the dAb soltuion was lowered to a pH of 3.6 with HCI.

The CaCl, was not used as it could interfere with binding of the HIP to the dAb.
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10:1 , 63.23% of the input peptide was entrapped into

t he nanoparticles when the particles were forned at pH
W@ 20004133852 2, the encapsul ation efficiency was PCI/EP2009/055435

significantly |lower at 2.38% Overall, the
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he i nher aqueous phase was prepared by m xing O.
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centriTugat
100 ul BCA monomer was added. The liquid monomer was found to easily mix with

the organic phase. The organic phase was then used to prepare the nanoparticles as

described in example 12.

The modified procedure was also applied to the preparation of HIP-PBCA
nanoparticles containing encapsidated mAb. A full length monoclonal antibody (anti-
CD23 mAb as disclosed in PCT W099/58679 , 150,000 Da, 12 mg per 100 mg

PBCA polymer, 860:1 HIP:mAb molar ratio) was formulated by following the protocol
developed for dAbs. The following observations were made:

The mAb (anti-CD23 as disclosed in W099/58679) was found to require higher
amounts of HCI than the VEGF dAb. When extracted using the HIP agent, mAbs
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Example 17 —Encapsulation of domain antibodies in PBCA nanoparticles using the

modified HIP process.

The modified HIP protocol for dAbs as described in example 16 was used to
encapsidate a series of dAb molecules. The dAbs were selected on the basis of their
isolelectric point. The aim was to cover the range of isolelectric points (pl) that would
be likely to be used in the process in order to confirm that the process was versatile
and suitable for a range of dAbs. The following dAbs were selected for the

experiment (table 3):

Table 3
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Acidification of dAb solution for extraction.
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solid in oil suspension. This resulted in successful
particle formation. Exanple 17 -Encapsul ation of

wa@leoeaiisssant i bodi es i n PBCA nanoparticl es usi ngP@TBP2009/055435
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selected for the experinent (table 3): Table 3The DOM
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lou,tiu e tisted gt e tabtebelow
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aduddtb ph2sdV) . Al dADb solutlons were acidified to a pH

r{'\llnl‘l 2 npaclly I ot Ar

nf 1 ot Tha
YPHE) Q}‘MW e%(g aci d| flyed <8b:9t| on vvasvbr%%ht up

h@delQ@yM with water. The dAbs were then extriacted

_LpLo_Lhe_nganLc;ghase_as_descLLbed_Ln_exawnlﬂ 16, Al
BiABSPRhver e found noff to fully soldBilise in the3Brganic

phase and to forma precipitate at the interface. The
unt agged dAb (NT) was found to yield a precipitate
that was nmuch thinner than those of the other dAbs.

Tﬁ‘@sabﬁﬁhs' g lefitifel Dy RN ARACE L2 AN AP §dIL\ftﬁ)n§W@r8§C|dlfled
dAb had apparéntly permtted the formation of
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FE8H i Qo ORS00 Oin sl | 52 on and

The dAbs were then extracted into the org){emic' phase as described in example 16.

All dAbs were found not to fully solubilise in the organic phase and to form a
precipitate at the interface. The untagged dAb (NT) was found to yield a precipitate
that was much thinner than those of the other dAbs. The high isolelectric point and
strong positive charge of the dAb had apparently permitted the formation of a
stronger, more hydrophobic complex with the HIP and resulted in a greater degree of

solubilisation and transfer into the organic layer.

Following removal of the agqueous phase (top layer) the organic phase and dAb
precipitate were solubilised by homogenisation and the nanoparticles prepared as
described in example 16.

Analysis of the nanoparticles by SDS-PAGE to assess loading of the dAbs.

In order to analyse the nanoparticle suspensions by SDS-PAGE, samples were spun

for 10minutes at 13000rpm in a micro-centrifuge. The supernatant was aspirated and
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Fol | owi ng renoval of the aqueous phase (top |ayer) the
organi ¢ phase and dAb precipitate were solubilised by

whergassssat i on and the nanoparticl es prepar edPEEEP2009/055435

described in exanple 16. AA#&lysis of the nanoparticles
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nt r ol ol ecul ar we
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dAin O 15-10-¢ §,. urtagyeddencdSHateAlin DAlioAaNOpartities Kpositive

d i ' D_ P ti .
ARG g YR terhobheTodir BRPRE it pad e el
aled confirmad diped the dAleswénpastact and thatribeyothgd ndtirmggehted due to the
é%)&]aéllérpp%%éét,%gltprg{&gpsi dati on of the dAbs had taken

. g

al'so confirned that the dAbs were
The: geltclesanlyl shonaed thagthehtbd hreolt befenageepdidadedwithin dhe pasticles, as

| : : ' I I
B e R B RoPSE B TN BERY LA
figute ti)es, as they co-localised wth the nanoparticle

j . . fi !
PR Bl SR SRR AR P, b e
pelled paddrinchelepatasn@anaiditiins (odtive lyel) piid hatyielthaieyr bands on the gel
RO (LS L0 BUP OB 8 g anse
tb‘arrtairtiﬂl&ssby(é”plé&wlt@i,mtthes Hevat)ringl ctonvi'asnm@xeelsts@a’tmen’gjn the
BRERSIRRAE BB L PP RSSO LEE nc o
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BB B9 40 PR B hon 105 SEERRRHISHL e i
dhilg gersplex itathet drgardc dhasednalllow entigemerdalf thend At iefp the particles.
RY %Crgsc'lﬁtf H1|e| f¥ctsﬂ%tqrpé |—||F$-8Rb Egr%plié'!(gsdé%cipitated at the interface following
extraction, as was the case especially with low pl dAbs, did not compromise the
encapsidation of the dAbs in the particles. Therefore, the modified protocol for the
encapsidation of dAbs into HIP-PBCA particles was found to be independent of pl for

the ranges tested and suitable for a range of dAbs.

Example 18 — Encapsulation of domain antibodies in PBCA nanoparticles using the

modified HIP process; determination of loading efficiency and measurement of

activity of formulated dAb.

In order to determine the loading efficiency that the modified HIP protocol could
achieve, a HIP PBCA nanoparticle formulation was prepared with a tool dAb (VEGF-
myc dAb, DOM15-26-593 as disclosed in W02008/149147. The dAb was formulated
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conplex into the organi c phase to allow entrapnent of
the dAb into the particles. As a result, the fact that
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ﬁﬁl gm_sr T e for qul ations were prepared using the

QPP S5 PP 8P 8'S%I1 for dAbs as described in
Exraespl @id57: rraléduten wedg i mepkerat lLanes Zmeimtompmmtl_e f@mulations.

S SRSk e R AT o gl S R o
$25;(36%faﬂdl N8 eoinilpppees W -t i dAL dtendzadd (7_(38,83 25AMm2% yisd S
B PSS B BB b LB §ebans
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e AR08 S 48T R ST 1R N80 SPESSRL LA Hheh uihe
nanoparticles out of the 12 mg input. Therefore, the loading efficiency was 27.6 %.
The dAb loading was 3.31 % w/w.

In order to release the encapsidated dAb and assess its activity, nanoparticle
samples were also subjected to heat treatment. The dAb was released from the
nanoparticles by incubation at temperatures ranging from 4 to 65°C for 1 hour in the
presence of 1% Tween 20. The process is known to achieve release of at least part
of the encapsidated dAb from the particles, however it can also cause some loss of
dAb activity. To minimise loss of dAb activity as a result of the heat treatment,
samples were also incubated at 65°C for 5 minutes, followed by a milder treatment at

the lower temperature of 37°C for 55 minutes.
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were incubated as above. The plates were washed, then
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temperatures of 65 and 37 degrees C were found to exhibit the highest amount of
released active dAb. The original level of activity in the formulation was hard to
estimate as the release method is known to compromise activity, but, considering the
PAGE result, the 65/37 method produced material with approximately 50% of the
specific activity of the standards.

The released dAb was analysed by ELISA, which gave a reading of active dAb, as
well as by SDS-PAGE, which detected total dAb. The dAb was analysed on the gel
alongside a series of standards. The amount of dAb was then determined by means
of a standard curve that was constructed by measuring the band intensities of the
standards. It was found that the concentration of active dAb (61 ug/ml, as measured
by ELISA) was 44% of that of total dAb (137.89 ug/ml as measured by SDS-PAGE).
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Desige bf thetiy yiveetugdyderi ng t hat the formul ati on process
i nvol ved sol ubilisation in an organic phase foll owed
by exposure to m xi ng by honobgeni sation. Therefore,
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H,L\bc‘ th%PWals E)Yesteﬂt in the blood could contaminate the brain samples and distort
the data obtained. The short half life of the dAb in the blood circulation (20 minutes)

could perhaps limit the blood contamination at the later time point, thus permitting a

clearer reading of brain penetration.

Correction of blood contamination in brain samples:

In order to account for the amount of dAb in the brain samples that was not due to
brain uptake but was merely present into the brain blood vessels and not in the brain
tissue itself (blood contamination), a start-chase study was performed. All mice
received a dose of a chase molecule that is known to remain in the blood and not to
penetrate the brain. The chase molecule that was chosen was the anti-CD23 full
length antibody as disclosed in WO99/58679 that exhibits negligible brain uptake.

Therefore, any amount of anti-CD23 mAb detected in the brain samples would be
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deliver its dAb load to the brain in the nouse nodel.
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particles could increased the brain uptake of the dAb
gcﬁ&l?%ﬁ&?o Fts %rtehgrli Rtﬁ tﬁSch@e%té‘ERlnSﬁ ﬁ“l% bréAn ?S‘é ﬁé 8hase was
enpty nanop e "Was A repare eval
givere yethe \aemmﬁ inoh ute@bsfoginsan:ﬁfld:nh@them i eneuaetthailyhe ahbody
r t t i
Binitiod 1% 46 pE g Bl B BoRER I ol a5
m nutes post admnistration. The earlier time point
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R R e Tk i T e
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&i}]ejl hase nol ecul e that was chosen was the anti-CD23
ﬁength anti body as disclosed in W9/ 58679 t hat
exhi bits negligible brain uptake. Therefore, any
t nthe. [ .
o bertach el L EEP I G el e gl s G Efaton
ofathe ahdseat | ng the brain tissue. The chase was given to
the animals 5 m nutes before sacrificing themto
ensure that the anti body renmained in the blood and no
Prepaadion pf tileadosewk pl ace in ot her areas of the body.
G oups of animals: A Control particles, given at t=0,
foll owed by chase at t=5 mnutes. B: dAb in
Bhassp anti-CH128snAly by disclased in(PCT BIQI9eR678y2.Omagleg.at t =5

lfq.ugH'E)see";s'were prepared by diluting the 68 mg/ml mAb stock solution to 500 pg/ml.

This amounted to a 50 ug dose in a 100 ul volume for a 25 g mouse.

Nanoparticles with dAb: 1.584 mg/kg, 50 mg/kg PBCA polymer.

The nanoparticle suspension was prepared for injection by adding 160 ul polysorbate
80 solution (25 % w/w) to 3,600 ul nanoparticle suspension. This resulted in a final
concentration of formulated dAb of 396.1 ug/ml. This amounted to a dAb dose of 39.6

ug in a 100 pl volume for a 25 g mouse.

Empty nanoparticles (negative control): 50 mg/kg PBCA polymer.
The nanoparticle suspension was prepared for injection by adding 160 ul polysorbate

80 solution (25 % w/w) to 3,600 ul nanoparticle suspension as above. This resulted in
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ARjIgas bﬂtsramfs bly el Sile Di@eo@l@l(l\ns were injected
t ravenousl @ét ai l

veinin The inject| .
6% (haiS Hedeosietuma Sareh SeRODASFS arari RLiNAD: Jhis was
iadi‘rﬁe\léUCtﬁj adapting the anti-VEGF ELISA assay described in example 18 to an
MSD format. The serum samples were analysed at 1:1,000 in 1:10,000 dilutions. The

brain samples were analysed in 1:5 dilutions.

Results

The data was processed and the results shown in figure 15 were generated. At 10
minutes post administration, the dAb in nanoparticles resulted in detectable brain
uptake which amounted to 8.0 ng/ml. The free dAb was also detectable in the brain at
the slightly lower concentration of 3.3 ng/ml (preliminary data). The preliminary data
did not include the readings from two animals that could not be corrected for blood
contamination as the readings from the serum were too high to be quanitified. In
general, the nanoparticles appeared to marginally increase the brain uptake of the
protein at the 10 minute time point.

However, at 60 minutes, the situation was reversed. The free dAb appeared to
accumulate in the brain resulting in a further increase in its brain levels to 13.5 ng/ml.

The observed result can be explained as follows:
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nitrogen. Al sanples wereS&tored at -800C.
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organs include the liver and the spleen When given mtravenously, the
nanoparticles will reach the liver and the spleen first, before they encounter
the brain. As a result, the majority of the injected dose could be delivered to
those tissues, leaving only a fraction available for delivery to the brain. This
could have severely compromised the ability of the particles to reach the brain

in this experiment.

To highlight the impact of the loss of dAb from the blood circulation, the brain to blood
ratios were also calculated (figure 16). The results clearly show that much higher
proportions of dAb were present in the brain compared to the blood when given with
nanoparticles compared to when the dAb was given free in solution. In fact, the
formulated dAb exhibited a brain to blood ratio of 0.04 (60 minutes), which is above
the ratio at which a compound is considered to be brain penetrant. The free dAb did

not exceed this brain penetration threshold at any of the time points that were
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In contrast, when a drug is given intravenously, it will encounter tissues such as the
liver prior to reaching the brain. This was found to limit the ability of the nanoparticles
to deliver to the brain, as they are also known to be taken up by tissues such as the
liver and spleen. In fact, Kreuter et al had observed that with their PBCA adsorbed
particles, the majority of the injected empty nanoparticle dose (~60%) when given via
the tail vein was taken up by the liver.

In general, the intravenous route is well known to be the least favourable and most
challenging route of administration for passively targeted delivery systems such as
the HIP-PBCA nanoparticles.

Therefore, the intracarotid route was thought more likely to provide an accurate

indication of the ability of the nanoparticles to overcome the blood brain barrier.

Design of the in vivo study.
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Preparation of the doses.

Chase: anti-CD23 mAb as disclosed in PCT W099/58679, 2.0 mg/kg.
The doses were prepared by diluting the 68 mg/ml mAb stock solution to 500 ug/ml.

This amounted to a 50 ug dose in a 100 ul volume for a 25 g mouse.

Nanoparticles with dAb: 1.584 mg/kg, 50 mg/kg PBCA polymer.
The nanoparticle suspension was prepared for injection by adding 160 ul polysorbate

80 solution (25 % w/w) to 3,600 ul nanoparticle suspension. This resulted in a final
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the tail vein was taken up by the liver. In general,
the intravenous route is well known to be the | east

w0 200008882 e and nost chal | engi ng route of PCT/EP2009/055435

adninistration for passi velsy targeted deIivery syst ens

PRl bR AL Ol RRopHeFhols PrRurg S iGe ghBigeor 396

AfirAs ¢00 atwldnislior atdsqmefisé.he ability of the
nanoparticles to overcone the blood brain barrier.

Design of the in vivo study. The study design was the
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. rgi cal’ procedures invo ,
ﬁan@imntzerénaéorﬂ of MBCAwoymer ah#l 26 megimd Alhisameunted to a PBCA dose

B f1 R%M'vélu efo}é‘tz\[s%‘?ﬁ‘&%te' d route by means of a

surgica prepared cannul The chase was given
|ntravenously via the tail vein, but unlike the

PFe%VdA'%qﬁ s@JHS\%’ anﬂ%‘?m%fé‘técP frol™F E%i iﬁ%ﬂigby means of

cann ani ma particles,
@hev éhb aolutlarOWe$ pltelpeweldobwecmtey dituting-Bhenz. B gl steek shAltion to

articles, ven t t =0 ovved
FOREE 2bs g EELe® dbSopLeRsnd B antiyorgidlon o 25 o
mbutec.o, foll owed by chase at t=5 m nutes. The above
groups were sacrificed at t=10 mnutes, at 5 mnutes
post adm nistration of the chase. B: Control
Resdliscl es, given at t=0, followed by chase at t =55

T oot jrobroney i PRRB TR, Ms00RAR e bpppratea. At 10
sirlutds post (dnfirdstratioat the dAdninr@nppadjciee yratp éxbibited high levels of
e e R
tharorainstasagrobablp highbe as hias abover fipae didi rant irafudehtie desirsgs from
two animals. The two samples gave signals that were too high for quantification but
unfortunately were not analysed in time for inclusion into this document. One of the
animals was a clear outlier that gave a relatively low brain concentration of 45.45
ng/ml. This resulted in the large errors observed with the group. Nevertheless, the
average concentration of formulated dAb in the brain was nearly 9-fold higher than
that of free dAb, which was 71.67 ng/ml.

At 60 minutes post injection, the levels of dAb in the brain remained high at 146.51
ng/ml. The concentration of free dAb had instead fallen to an average of 3.17 ng/ml.
Therefore, at 60 minutes post injection the brain concentration of dAb given in
nanoparticles was 46-fold higher than that achieved with naked dAb.

In general, the nanoparticles were found to be very successful at delivering the dAb
to the brain via the intracarotid route.

This was also evident from the determination of the brain to blood ratios for the
groups (figure 18). The dAb in nanoparticles group exhibited brain to blood ratios that
were greater than 1 at both time points (1.569 and 1.845 at10 and 60 minutes
respectively) suggesting that the majority of formulated dAb had successfully reached

the brain. In contrast, the free dAb groups were characterised by brain to blood ratios
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Chase: anti-CD23 mAb as disclosed in PCT W9/58679,

2.0 ng/ kg. The doses were prepared by diluting the 68
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tairgght oatthd BBB54 likely to improve brain uptake and concomitantly limit the loss of
particles to other tissues. In order to achieve active targeting it will probably be
necessary to extensively pegylate the nanoparticle surface in order to limit any non-
specific targeting to other organs.

In general, the nanoparticle system described in this document has great potential to
achieve the efficient delivery of domain antibodies to the brain, however in order to

achieve this significant optimisation is still required.

Example 21 —Encapsulation of domain antibodies in PCL microspheres using a

modified HIP process.

The polymer polycaprolactone, (PCL, Lactel), was used as a test case both for the
generation of microspheres and the use of slow-release polymers with the HIP

process for dAb encapsidation. Initial experiments used modifications of the HIP
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ng/m . The concentration of free dAb had instead
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Four PCL (poly-e-caprolactone) formulations were prepared:

i) empty particles with HIP for PCL as M/P — 4000 rpm (2% Vitamin E
[TPGS] as surfactant) — 2mins

ii) empty particles with HIP for PCL as M/P — 7500 rpm (2% Vitamin E
[TPGS] as surfactant) — 2mins

iii)) Particles with HIP for PCL as M/P + dAb for analysis, (dAb1) — 7500 rpm
(2% Vitamin E [TPGS] as surfactant) — 2 mins

iv) Particles with HIP for PCL as M/P + dAb for sizing, (dAb2)— 7500 rpm (2%
Vitamin E [TPGS] as surfactant) — 2 mins
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stivteid withhglasensdianet indumiertpot! updéncorer. Waee dissalyed, measured in
: | f r. ' : :

APEP b SRR AW B Bt MRTHIIRA Bami e
béaleos sopesed qlatkdy. not shown), but the majority of PCL
came out of suspension as macroscopic particles once
the organi c sol vent had evaporated, (data not shown).
Thecentratt@sef dhdssdlutionher i nproved in terns of

Preparation was done intially O/N at RT 600rpm and diluted back to correct
concentration. The solution was concentrated using Vivaspin concentrators (Vivaspin
6, Sartorius, VS0691, MWCO 3,000 PES) and following manufacturers instructions in
a Sorvall legend RT Bench Top centrifuge The concentration was from the expected
1.5 mg/ml (20.0 ml as 5ml in 4 x Vivaspin)) to 25 mg/ml (~700 pl). The process took 2
hours at 1000-1500 rpm and a further ~1 hours at 3000 rpm. Initial dAb 400ul at 1 in
75 dilution gave 0.56 mg/ml by Nanodrop — this was then diluted to 760ul at 25mg/ml
and acid treated to reduce the pH to ~3.7.The mock material was acid treated at pH
~2.5. dAb was at 25mg/ml ~pH 5.0/4.5 — aim is to get down to pH3.7 — pH was
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particle stability by using the two nost prom sing
surfactants fromthe experinents descri bed above at 2%

W@ 2000233855t abi | i se t he suspensi ons nore: Lutr oPCFLR209/055435

Pol axonmer 407, (BASF Corp.)Y3or Vitamin E TPGS and

Iéh%g?hg ﬁ/‘istﬁ'%hséjgtos %gﬁerfig%ogjgé)fod;\?)g\g%%@% d £ e%_’raalgco%wdé5mg per
fmantﬂnat:d)reiarv@mttedgameltaiur&mnt concahtratemssd I mo{rdbria 1rfamg/ml)
shown), but 2% Vitam n E TPGS was chosen as surfactant
with a 2 mn. honogenisation for a protocol to
tadegsPapbmtidAbtacgtibechsdetioms. Preparati on of H P-PCL

m crospheres, (M P), which encapsidate dAb. H P-PCL

M cr o5 pheiRsioner € prepemhpy ater di faAbssddien

th ieLegy_eLexmsze_LG_ab%ancmy_changes_u
tmﬁi SOOVBIPB'@d?f 28& ai | e bel ow. For myI’80i Gs80Eed: Four

PCL ( pRigimietmaddi@loactione) fornul atijons were preparjed:
i) enpty artlcl es with HP for PCL as MP - 4000 |rpm
(2% V| Peafed () [ TPGS] jas surfactant)| - 2mins ii) enpty
part | CUSB e TOrsded s M P 150 Tpm (2%
Vitamn E [TPGS] as sjurfactant) - 2mns iii) Partijcles
with Heeded{MPCL as M P + dAb for gnalysis, (dAbl) -
7500 fpglukné"/@f‘QMﬁm N B pLkHAES] as surg@ctant) - 2 mns
iv) Particles with HIP for PCL as MP + dAb for
si zi ngSOlglpRAAed 18P0 | pm (2% Vi tanijn E [ TPGS] as
sur f acygfikk of 1#1 @5@@:% urions needegy (1) dAb to Qe
extracted: anti-VEG- | DOML5-26- 593 |as di scl osed in
V\DZOOBqudﬁ@l(ﬂl'Z.OP’E'O'I?étch TB090220 1.5 nmg/ m (14, 246 |Da)
- usefadpepdsf actual re-reading of the dAb
concepntration using Nanodrop 100
Spect | bifheltowing additther -28zi ent i fi g,~3confir med
concenmtrattTom as T fact— 1 O04ngrmy (2821 HP
solution ( 1 m, 30.58 ng/m) (3) Acidified dAb
solution (25 nmg/mM) N A (4) Agueous phase: 1% w v
dextran , 2% wv surfactant * in PBS (5) PCL polyner
falgls 81 Fermutatid@dand reagents for HIP extractions (standard volume protocol).

(A) Organic phase dAb

Formulation 10-12.0mg dAb,
dAb 82:1 HIP,
10 mg PCL
dAb amount (mg) or | ~9.5.
w/o dAb
Concentration (mg/ml) | 25.00
Volume needed (pI) 380
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*Stock 10% Vitamn E [ TPGS] Preparation of PCL
solution in DCM Aimwas to provide 10ng of PCL

about ~100ny /
)G nbedd el O

wWa@le®90838871 i n DCM per fornul ation - sol ubil it yPOEEP2009/055435
in DCM #@xi mum but nore could be
Enough PCL was made for 5

50ng in 5m DCM Wi ghed out 50ngy

P&mul{topened t ha

mle\nag:dlAIbn&iZefslleCat 0

r when warned to
ed (fine bal ance)
4mM s DCM -

enperature 200C), weigh
h&g?‘b red in 10 f‘ B’@ak%'? with PCL +
Sbhdantdtion bﬂ'A@Ta:SO.SBI rrer in fume h

SRR GBAR) up o

measured in glass ne
5m with DCMthen r

pod under cover.
asuring cylinder,
e-m X, (stirred

Velakergf 30888d use

sol U'M @P{H‘?’F

saédml(plr) was con

d1@p0 ckly. Concentra
rati on was done intia
ed back to correct c
centrated using Viva

1ion of dAb

ly ONat RT
pncentration. The
Spi n concentrators

(\ivacnin Cart nri
AT T 1

\/S06901 NAACH
VOoUOIT VN

6
Vi vaopPTTT— Uy

o
oo

3,000 PES) and

foll ow ng manufacturers instructions in a Sorvall
| egend RT Bench Top centrifuge The concentrati on was

fromthe e ect

M b sk & 15 8 it AT b o DR Hif e o

in 4 X

V86%§’§ T3 grixg-e-

heoous: a000L0OQJadic phBsd.pm and a further ~ 1 hours at

3000 rpm Initial

dAb 40Qul

at 1 in 75 dilution gave

0.56 ng/mM by Nanodrop - this was then diluted to
TN : Riepdfilih Bt edpy cdairdls {6reahie Phase)r educe the pHto

~3 7 Thn mock—nmaterial was—acid treated pH -2. 5,
el uRionat 25mg/ ﬁﬁm@y@pqtraj 82 LR s t3 get down to
pH3. 7 - pH wascheckegdooirig'Bg 2.5 to 4.5 paper. 380ul
Lof dAb was uysed, fon Aexanﬁl_%gm%?_gﬁ";ag_p : B

0P ATCHRE (B19) (and fi|th &g )48t RER #8001+ 498t toncentration
of 1mg/ M not 1.5ng/ erHCTﬁbé&diEgi Preparat | on of
lacidified solutions. ; j 5 and
Feagratieton ARl P ext|red ons (standard vol une
REHe@qRgIml) (A O gani ¢ phase dAbAimwas tp make a 1: 2
m-x_of rgAh (aq) + DOM /[ HP - above is for a 1x m X,
Volyme 0§38 H8 mambooul| 19PBani c phase. Tabl e| 9:
Rbﬁ%mtyh%eééd (%[;p controls (organic phase).
Extraction of nmock (empty particles) into the

or gani ¢ phase using docusate sodiumas a H P agent.
Extraction of dAb or mock (empty particles) into the organic phase using docusate

sodium as a HIP agent.

The acidified dAb or ‘mock’ solution and organic phase was mixed in 2 ml eppendorf

tubes and added to the aqueous phase. The mixtures were vortex-mixed maximum

speed for 1 minute and then placed in Bench top mixer 5432 for 5 minutes. The

resulting white mixtures were centrifuged at maximum speed (20,817 rcf, 14000rpm

in microfuge) for 50 minutes. The dAb-HIP complex appeared to form a thick white

precipitate at the interface. The aqueous phase was collected and stored at 4

degrees C. The top agueous phase was removed and stored and the procedure

continued with the bottom organic phase.

Homogenisation of HIP-dAb complex into organic phase.
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The acidified dAb or 'nock' solution and organic phase
was mxed in 2 mM eppendorf tubes and added to the

wW@owenssssphase. The m xtures were vortex- m xedPCEEPIVONIS5435

speed for 1 mnute and thewSplaced in Bench top m xer

B Bl R R SO0 M B L O e s
h®mogﬂnisye1pdlﬂron5@peadmﬂtteg 1) Torer - tinbeddnBs. chwpﬂma)was to achieve

?(ﬁﬁ&g{eeh%rﬁ %fﬂ%’ram fttﬁé% él\h}ec%ag{egg}lklﬁg ?‘-@3 % E)IE ) into the

erface € aqueous ore
a@amc@egeme(@%/l) Tﬁed—|IPeqlAta@erepje|>swp$1 assalywatubmseﬂ)me:dthamdgamc

éﬁ srqu fcﬁ %Sul%ﬂ?ﬁaqlé rggth 91?58%1(%@ g%ﬁ&grﬂpﬁ Ei)ﬂggei was

anr c no en| ron
bofgagﬂmsqdﬁajszetow of Cb® gamncdspraese waa $ttle pnegeiatesied in thetthiee

%)II m§%B%%S%.Eaté)%betdﬁéhﬂgal%? heﬁgarﬁgpnggpgem ser

spee seconds. The aim
vvas to achi eve conpl ete hoanenl sation of the white

. d H P conplex) into the organic
%\%taﬁgh?%&%g%[ P-dAb conpl ex was easily

soI ubi lised into the organic phase to forman enul sion

H?@q m?&%gﬁ] ﬂageo gﬂﬁg Egﬁ%gg?na}%s ngrquk r&ﬂﬁﬁlgofm dissolved in

hohogeni geqd Pr'or” a Séc on
DCMMQOmgaawa@ml)aa:ds'n Ibgfptpettimgtmndlﬂmavnf ol I oW ng
} : :

FERAARDG A E B et sIsR TR e B OB U B g m
trdranomog tem and 2 Vs rtactaak eelutéomdn S iofa 2—'5()|Dl lkaksnlay dab paint of
PG o PP R T ShracR, e BUfEEl ot Bl Pnd lpocigeo o
aiq‘l.eedb’fé)ophrasé/llf’lm #000dert (MIR) umng\aldeeraordLM homogeniser. The

tant .

gr% ?)?\ v?e[% hroZTgA léHs Qférrb rﬁ@\/ﬁv’[etshgﬁ? 1%5 gtl ?g E:I'?eg.nahﬁ%%)g%d in a

amﬁehmxi vpﬁasierlr\@a(sp@@j $egtn’rg341)[fgre$1 hsma‘d |ra0rder tolsapdraidibe organic
(MR _

htpe@e ﬁ'% ge‘-:et’}n% ‘?‘ég %gverr(?ﬂo ér\]/gt \/\1231 g HH%) {r’r'l]% |§Cu%al %/ﬁe{o O&Q\ﬁg‘nf’ Iﬂ-er mixing

of thGBHEIJSIOTi'ﬂB thet nealiltedi io thendeposih eﬁaggﬂegﬂdm emnlthersugatelpfthe

with stirring (speed setting 4) for 3 hours in
order to evaporate the organic phase. The setting was
lowered to 3 at 1 h into the incubation to prevent

gya%'lgizﬁi-ﬁ "(‘)g of € g&ggﬂiegﬂ as that resulted in the
2 surface of the beaker.

Exanple 22 - Sizing of the m crospheres.

(a) Light microscopy.

All four formulations, (i) to (iv) above were sized on the Nikon Eclipse E400
Microscope using visible light. The data showing images of these particles is shown
in Fig. 19. Visible microspheres of a similar size range could be seen from all four
formulations both those with and without dAb. The data suggests that microspheres

are similarly formed in the presence of dAb using this process.
(b) Multi-angle static light scattering.

All four samples were sized on the Micromeritics Saturn DigiSizer 5200, High

Definition Particle Size Analyser.
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(a) Light mcroscopy. Al four formulations, (i) to
(iv) above were sized on the N kon Eclipse E400

woL@wo3sepe using visible |ight. The data showP@DEP2009/055435

i mages of these particles 66 shown in Fig. 19. Visible

m crospheres of a simlar size range could be seen

fromall four formulations both those with and w thout

dampley merelsized By 9gding suffisignt miatﬂﬂé*sfm thesmigrepartiol ISizingg
l?cfv@?ﬂo'tﬁ? ey oRires Ef}ﬁﬁle‘?fanglﬁﬁ Uit al’t‘t%cl‘ié'ﬂ t% tﬁé 8ekee qu@ier 5200

ti-angle static ht scattering. four sa
tecallewsnagcyatiomel PR %Porrefarably aboys Usro'ﬁ 'r[? gratpeef rdem@ed

P8Rk r{aetdg 80-100%4 dfth&fonndRtidN)ab ¥ Bles SRMPIRS aMBlySed using
S|zedb | oadi ng sufficient material fromthe

APEVEARIHIAEIPRE MOBELINATaIY SIS H5BY;ATEAl RATUIONIE f GFT(ARtve index of

wz@ bfd aﬁnﬂég.ﬁm paitiiodhg affefdctive ihdsk SPalooo. ﬂwé]flé?w ZRE was at
to allow an obscur ati on of 5-30% refera r%qurgunts

S0, Tsostombea a0g Psiat 45 deatess PR ViRt RS
5Qre]rﬁ98éd|ﬂftnﬁli|&§tef Bbmﬂoﬁlnhé)éklid n@ﬁwt |cﬁ§r|whﬂibﬁfv¢dﬂ@ Fblported data
e usi n caprol act one noaqe ana SIS
SABRES §s 53 o BT R e Ve AR And T BRHY rappefor

détdilsadt nhdtheds sdie)the Midrome s Batarh Digikizecs2000paradrs Mbnual

A dPeare 2007 M GuRerfleniriaiad s pBS and count s

were made in triplicate. Both volunme and nunber

r|b rereort 0 i ped S .AS
Ehe bt BndRsTor e R BR T oriBag 10 . A0 FRE Bally @ s
gmpiplotting frdquency ©f oﬁmbett dfpadictesaghinst particlesizei $eebelow the
| QL SLZE erators Manual V1.12, (March
%%#§#%%8gbﬁé%ﬂjqeg€8?aggg'r ence guide. The data is
di spl ayed for the relevant formulations: (i) to (iv)
#Q%E 20 (a) to (d) as graphs plotting frequency of
ér of particles against particle size. See bel ow
t he data correspondl ng to these graphs. Fig 20 (a)
ReepBrt Sanpl e Sanple Concentration: 0.01069%

Obscuration: 29.1% Vol u PRap H t] onmetric
Statistics Soample ge ncentratlon ld 1869%

Obscuration: 29.1%

Volume Distribution Géometric Statistics

Std Dev of 8 Std Dev of 8
Mean 8.355 2.926 Mode 10.00 4.017
Median 9.754 3.951 Std. Dev. Log. 0.382 0.047
Skewness -0.267 0.106 Kurtosis -0.436 0.180
Number Distribution Geometric Statistics
Std Dev of 8 Std Dev of 8
Mean 1.393 0.070 Mode 1.000 0.000
Median 1.033 0.009 Std. Dev. Log. 0.214 0.022
Skewness 1.504 0.388 Kurtosis 2.001 2.445
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Std Dev of 8 Std Dev of 8 Mean 8.355 2.926 Mdyde 10. 00
4.017 Median 9.754 3.951 Std. Dev. Log. 0.382 0.047

WER@N838S2 - 0. 267 0. 106 Kurtosis -0.436 0.180 Ne@bhEP2009/055435

Distribution Geonetric StawVstics Std Dev of 8 Std Dev
of 8 Mean 1.393 0.070 Mode 1.000 0.000 Median 1.033
0.009 Std. Dev. Log. 0.214 0.022 Skewness 1.504 0. 388
Kar20dBY s 2. 001 2. 445Fig 20 (b) Sunmary Report Sanple
Sanpl e Concentration: 0.00284% Qobscuration: 16. 7%
SHPmAsY BeePri buti on Geometric Statistics Std Dev of 8
Std Dev of 8 Mean 5. 366 3. 43 %’de 2.239 2.744 Medi an

4.304 5.816 Std. conmas ModLan
0. 450 Kurtosis -ogg%'e%i@ 80%%4&
V

Stribution
Geonetric Statistics

of td Dev of 8 Mean
1.231 0.016 Mgguhei9iStributidh é@&haﬁuclsﬁﬁén& 013 Std.
Dev. Log. 0. 141gid.0&l%f8kewness 1.954 0. 198 Kur g@sbéy of 8

Med37 1.338.3860 2894%) Summar ymbgpor t Samlse Sapphe
NMedigent r at4.8p4 0.96876 1% Cbscurstdi Dev. L2g. 6%21  0.033

Skewness 0.523 0.450 Kurtosis -0.370 0.178
Number Distribution Geometric Statistics
Std Dev of 8 Std Dev of 8

Mean 1.231 0.016 Mode 1.000 0.000
Median 1.048 0.013 Std. Dev. Log. 0.141 0.012
Skewness 1.954 0.198 Kurtosis 4.737 1.339

Fig 20 (c)

Summary Report

Sample

Sample Concentration: 0.00771%
Obscuration: 21.6%

Volume Distribution Geometric Statistics

Std Dev of 6 Std Dev of 6
Mean 9.346 7.368 Mode 2.239 12.53
Median 10.45 7.174 Std. Dev. Log. 0.421 0.115
Skewness -0.234 0.252 Kurtosis -0.185 3.125

Number Distribution Geometric Statistics

Std Dev of 6 Std Dev of 6
Mean 1.355 1.046 Mode 1.000 0.751
Median 1.048 0.731 Std. Dev. Log. 0.196 0.070

Skewness 1.711 0.234 Kurtosis 3.196 1.059
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Vol unme Distribution Geonetric Statistics Std Dev of 6
Std Dev of 6 Mean 9.346 7.368 Mdde 2.239 12.53 Mdi an
wa 045385174 Std. Dev. Log. 0.421 0.1 15 SkewnBGBHEP2009/055435

-0.234 0.252 Kurtosis -0.18% 3.125 Nunber Distribution
Ceonetric Statistics Std Dev of 6 Std Dev of 6 Mean
1.355 1. 046 Mbde 1.000 0.751 Median 1.048 0.731 Std.
fig¢0 (dlog. 0.196 0.070 Skewness 1.71 1 0.234 Kurtosis
SumPaniREp&i 9 20 (d) Summary Report Sanpl e Sanple
Concentration: 0.01069% Obscuration: 29. 1% Vol une

Di stribution CGeonetric Stagampiecs Std Dev of 8 Std Dev
of 8 Mean 8. 355 2Saable\baeehhatih: 8.00089%kEdi an 9. 754
3.951 Std. Dev. Log. 00BS2rdtiopd?9.skewness -0. 267 0. 106
Kurtosis -0.436 0.180 Nunber Distribution Geonetric
Statistics StVaupedisgilgitipnfegometrig Spatigtias 393 0. 070

Wbde 1.000 Q. ocﬁde@du%ﬁ 1. 033 0. 009 Std Dev [R4¢, Dev of 8
3 4 0. 02 51.504 0. eﬁ 00014 11145
an| eare ation of % 91 13 55S] z% bé
FKEWRFPhe g an numberNHioSEr i but P& Owhi ¢A%Jave
thefollovvlng particles
with HP for P E‘ﬂtﬁ’d's%é&ﬁe"wz Blits, N 4 Dev of 8
MdHRS] as :plgggact@md 2m NS pig@n parti qlogosn 2@050 281
Median 1.033 0.009 Std. Dev. Log. 0.214 0.022
Skewness 1.504 0.388 Kurtosis 2.001 2.445

The clearest determination of mean particle size is from the geometric mean number
distribution which gave the following mean particle sizes:

i) empty particles with HIP for PCL as M/P — 4000 rpm (2% Vitamin E
[TPGS] as surfactant) — 2mins mean particle size 1.231

ii) empty particles with HIP for PCL as M/P — 7500 rpm (2% Vitamin E
[TPGS] as surfactant) — 2mins mean particle size 1.181

iiii) Particles with HIP for PCL as M/P + dAb 1 for analysis — 7500 rpm (2%
Vitamin E [TPGS] as surfactant) — 2 mins mean particle size 1.355

iv) Particles with HIP for PCL as M/P + dAb 2 for sizing— 7500 rpm (2%
Vitamin E [TPGS] as surfactant) — 2 mins mean particle size 1.393

The conclusion was that although a lower speed under these conditions generated
slightly large microspheres the impact was not great — the conditions described for
homogenisation at 7,500 rpm generated microspheres in the presence of dAb with a

mean diameter of 1.4um so slightly larger than empty particles in this process.

Example 23 - Analysis of HIP-PCL Microspheres containing dAb.

HIP PCL microspheres containing dAb were prepared as in example 21 above.
50ul of each formulation, (dAb1 and dAb2) was taken and either:-

i) Spun in a 1.5ml microfuge tube at 3K rpm for 5’ to generate a supernatant
(S) — 30ul removed to a fresh microfuge tube and a pellet (P) fraction
resuspended in 50ul PBS;
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ii) enpty particles with HHP for PCL as MP - 7500 rpm
(2% Vitamn E [TPGS] as surfactant) - 2m ns nean

W@200wi13d882 si ze 1.181 iii) Particles with H P fRPCT/PEIOOHBS5435

M P + dAb 1 for analysis -69500 rpm (2% Vitamn E

f icl i
L3S | SRl ot B elydl T B PR PR S\ P BB fEe
for f Si flmgernﬁ&%ﬂg)g(é%\ggg slfrgsgl'lﬁzﬁe?;snluggg%be_r?]ned a pellet (P)
surtac qr[é ion reSygpende

concl usi' O was a’ | ower speed under these

corigi t i dsingrepafiaseid SI0i (gj@ODyDOD araygulEr ovetghp hetr @ at bl rpm for

mact g, BRlou8aR T incgrlolid ARA L LARRIASSELREH iGhe column
onogeni saticon rpm generated T cf osphéres Tn

t he presaddes 6®uIdP&S 3¢ supeanatadiF thassed drough dnddmam cadlected.

Bl o35 Vitkin JRISHBAG K i By s D BESERE o

cont ai nimgnuiizturer$ PsPCLtions.cr ospher es cont ai ni ng dAb

were prepared as in exanple 2 1 above. 50m of each

formul ati on, (dAbl and dAb2) was taken and either: -

iISanfpeswene paiedaréior madimgf hygrel dingod uaof Sknpieto §dof X lobding dye
r r

BROREPA G Ao BB AT B btk < AT LATRL S SRR G0 e

iondédatterPBSiing fo &pdayrées @inla SMNeMP@rR)pIa@aolacﬂden atPARBKlock,

FWBF(% A?J rets8?r%ﬁ’}ﬁof)%r%rﬁ ghger natant (S) - 30m

m cr'of ugé tube and a pellet (P)
Saraplesa\rere tendpeteden tbra gsOnn #BSdirg to)ma@pdactirarainstructions in

ME%IB@?Z ilorgor{ppgillrfoerQan%gglﬁ)ﬂ% & %gll aéod\ﬂﬁﬁ gg%%ulﬁtaﬁ%) Btt]ffer

i NCOr
foa. 86 ImDhlﬁSS éingtrogenaienédained U$'leg (14 G| mmovwvd ndviated mersieBSf the

SRR S e A B BB B B
dilcpedi ng als Ttmgﬁ@o@nmhergetst_omm caatate wenceBéafibress i.everse
A G0 SRS ¥ A AcRL SRR 3cM
pgreparaéior, & uf Iioadtihggloﬂ MPegh, 125ng/pb61x§5pg/nl argzgir SM?FI s;cé:Rks An
PSR A e R B o PSS 6 3 PO e

The yelfvaas et op mafalswsSanpl es were then | oaded on to a

B&le 1:40nAE GRET! PR JABNYKAC L URES: AR Sk PUELALR%AN 13K s,
Lane 5: dAb1 13K P, Lane 6: dAb1 F, Lane 7: Whole dAb2, Lane 8: dAb2 3K S, Lane
9: dAb2 3K P, Lane 10: dAb2 13K S, Lane 11: dAb2 13K P,Lane 12: dAb2 F, Lane
13: Molecular markers — SeeBlue Plus 2 pre-stained standard, (invitrogen), molecular
weight (kd), Lane 14: 3.28ug dAb standard, Lane 15: 0.82ug dAb standard, Lane 16:
0.21ug dAb standard, Lane 17: 0.05ug dAb standard, The gel confirmed that
encapsidation of the dAbs had taken place. The gel also confirmed that the dAbs

were intact and that they had not fragmented due to the particle preparation process.

The amount of material in the whole, supernatant and pellet fractions of the PCL HIP
particles were ascertained for dAb 1 using band capture and the 1D Gel quantitation
package of Labworks 4.6 software (UVP). Images for analysis were captured using a
Vision works station fitted with an Olympus camera under white light. The data is

shown in Table 9.
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MES SDS (2-N nor phol i no et hanesul phoni ¢ aci d,
buffer for 35 m nutes,
w@e@et3issred usi ng the m crowave nedi at ed ver si BCI/BP20D91€55435

Si mpl yBl ue Saf eStai n protod®l,

dodecyl

sul phat e),

sodi um
(i nvitrogen)

(i nvitrogen) Loading

standards of unencapsi dated dAb were run al so

al ongsi de on

t he gel

to hel p cal cul ate concentrati ons,

iTable Hs Det2@imgtiof) oB@AyloadingIn RGL-&HE nicr@Sphiprés.om

di l uted, as described above in sanple preparation,

10m | oadi ngs of 500ng/ m , 125ng/m , 3 1.25ng/ ni

bartes7. 8ng/ n1dAb@ak&km#mnyrEQQinmgthe stained gel is

—Themn H—¢ 997E The—gel g@g—sef—ﬂﬁ-as foll ows: Lane
. ol e dAb1%Pdne 2: dAWTP3K S, Lanhe 3: dAbl 3K P,

Bane 4: dAbl| 23K5%, Lane 5: 1dAbl 13K P, Lane 6: dAbl

Lane—/- M“n'ﬂ dAb2—Lane Q' dAb23K S, Lane 9: dAb2
%K P, Lane 10 ﬁbz 13K S, %e 11: dAb2 13K P, Lane

420 dAb2 F,
?kd), Lane 14

_ame313 Mol ecd
] standard,— (A
192§5§8ng dAb s
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0t hat

éncap3|dat|0|
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ment ed due to t
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he parti cl

ct and that they
b preparation

Process. The

88®uht of nmate
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in the

whol e,

peT At ant 3
particles wel

:lLllg HEI I et I I d(Q
e ascertalned

lnldUllb of —t

for dAb 1

e PCL H P
Usi ng band

tapture and t

nesSa D Gel quan

tidt ati on p
f

nckage of

1 [ [ A o
UDVWIT RS .0

4 VAN Wim\Y
1 val © ( UVIF)T.

1
I 1Tayco

r anal ysis were

captured using a"Vision wirlks station|{fitted with an
G ynmpus canerQZﬂlder white kigﬁt The data is shown in
Fabte—9—TFable—306—DPetermn i Ab | oadi ng in

-H P nicr;gazgﬁ Lane fjg%%ole dAbl , Lane 2:
dbl 3K S, Lane.482 dAbl 3K m21xwm 4:|dAbl 13K S, Lane
5 dAb1 13K Lane 6+ dAbl Lane—7 Wol e dAb2,
Thne 8: dAb2|8¥°& |aneo: c&o% 3K P, [ane 10: dAb2 13K

S, Lane 11: dAb2 13K P, Lane 12: dAb2 F, Lanel3:

et Bie ORRS

kers

0 SRR Thrs 2B Car bl

ned

%ne4 L%pé 13K S,

Ldvie 5.0207T0 30AD (Shamdanet FlLiade 7 3hdke 82pY L@Ab 8sHAapRIBK &,

bt dfee Sk PR S0 el2r IS rhooral: 7As "B harcar2: dAb2 F

LI Mekcliar fhAkkead D BBEBIUE PIWER plel&thihgd $@hdard, (Invitrogen),

molecular weight (kd), Lane 14: 3.28ug dAb standard, Lane 15: 0.82ug dAb standard,

Lane 16: 0.21ug dAb standard, Lane17: 0.05ug dAb standard,

Gel readings for intensity of dAb were converted to dAb amounts in ug, (Table 10)

using a plot of the dAb standards against band intensity, (data not shown).

The mean whole dAb formulation was read as, (lanes 1 and 7), 3.5ug + 4.5ug/ 2 =

4ug — sample was diluted 21 in 32 in loading the 10yl so total dAb in 10pl = 32/21 x 4

= 6g.

dAb 1 supernatant, (lanes 2,4 and 6) = 1.0+ 0.9 + 0.73 / 3 = 0.9 ug corrected for

dilution is 1.4ug
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using a plot of the dAb standards agai nst band
intensity, (data not shown). The nean whol e dAb

WO 2r0ai83862 on was read as, (lanes 1 and 7), 3. SPQI/EP2009/055435

4.5nmg / 2 = 4ng - sanple was diluted 2 1 in 32 in

| oading the 10m so total dAb in 10mM = 32/21 x 4 =
6ng. dAb 1 supernatant, (lanes 2, 4 and 6) = 1.0 + 0.9
A0 F&let, (Bines 0.a8d By =Cdi + &ctt /2= Bdugdiolrattied fori dilution is 4.6ug
1. 4ngdAbl pellet, (lanes 3 and 5) = 3.0 + 3.1/ 2 =
3.0ng corrected for dilution is 4.6nmg The fractions
AppEactions appédryto &dly wh etheledb ait6ugrgdAb dAbpdrnatant (1.4ug) +

, + | Us) , o

SRBERIRE B oping Y it Biresfonh & Ebat3i g s 77
G ade db.oKB /@b, (4.6/6.0) However percentage of
i nput dAb - 10m (9.5ng) that is encapsidated is
4.6/9.5 x 100 = 48% Exanple 24 - Rel ease of dAb from
HbWeRClpendentagspli @pes dA i 10pd@rSugpthatisemsapsicdied isaht/BISR 100
E%%Farti cles for analysis of functional activity -
sanpl'es of 50m aliquots were taken fromthe dAbl and
dAb2 HI P PCL fornul ations and placed in a 1.5m

rf. e ' of PBS, with
R B RER o Bl e P SbsPp o, 7
m crof uge. The pellet was re-suspended in 50nm PBS and

. 40 and. 6 . r . .
BSOS il 7ol 0500 Bt BFYRAIG ATl -
sqruples ofw)ul Bliquiots B@@Gakgmirapihe did SGhA HIP PCL formulations
t i . ,
SAEPLETL A ok Pl BB A RBPl AREILED, P15 o win o
mé SUEpemdsaih inrenSBdendoAbi 1T Gienidrofage. Drespeaet was iebjuspended
FOsogPbBEIAL LIS, colE 675 9. 30/REH BERAN AoWRin AakSRd
on one gel "and TR Peleaged pellets were ana?ysed on
dednkdreatied blodh d hs spepleavanthegepun dowdwmin $00Birgm spih and

; 2 ed Pivine
S0P S0, (5o Btlarbaaedatich R sl tld Mgt (R was
theh alisé dnd upeuapended indfigl. pel | et fractions of the PCL

H P particles were ascertained for dAb 1 and dAb 2

usi ng band capture and the 1D Gel quantitation package

Bl thedatiohswereGubiett inegetarfdlid - relesspdssupematantd weiesanalysed
] ) . " ¢ ati : ;

U e SERURE IR ool el RIS G Aol obt. Théutdrhtan

gel is shown in Fig. 22 loadings were set up as described for the initial analysis gel in

Fig 21.

The amount of material in the released supernatant and pellet fractions of the PCL
HIP particles were ascertained for dAb 1 and dAb 2 using band capture and the 1D
Gel quantitation package of Labworks 4.6 software (UVP). Images for analysis were
captured using a Vision works station fitted with an Olympus camera under white
light.

Gel readings for intensity of dAb were converted to dAb amounts in ng, (Table 10,
column 2), using a graph plot of the dAb standards against band intensity, (data not

shown).
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light. Gel readings for intensity of dAb were
converted to dAb anmounts in ng, (Table 10, colum 2),

waiging3wsyr aph pl ot of the dAb standards agai nBCT/BR2969/055435

intensity, (data not showny2Note that the anmount of

ﬁgltee[hét%e a%loﬁ %wrle%l Pélgas%rd%gﬁﬁlé tor&%gg gangg? 0%1210201% ng

ata not s sour ce around
g d@&@owg) fromt d}pelteasd)urcé eBaromﬁméS@ 1@60189indhe particles —where

HTBHSZ%'OQ mﬁ%terrlgbﬁgiﬁ%asebmc“ onal analysis of dAb

release Grom particles by ELISA. ELI SA assay
prot ocol describes a binding assay for neasurlng the

Emégo%éﬁ a?n Ia{glglo‘f' 8}3\8 {g%gr%ro%ﬂbbE?-ﬂb%%rt&:\@%: I':q_'?@

(SeS Yeconbi nant
human VEGF (R&D Systens) coated onto the surface of

ELES 0 PR MBEA IR0, ST PR 0, s
déxbainsargibbdies UskiGFy dde) écthém tsiregpnatmnantt VIEGHEY The ddsey uses

P&Sm%ﬁﬁ% nP Fw rbgr? \\,\’ESE%.F%%&Q %&3?&%) B(?’étg%)ﬂo tﬁé (;S%I$f§c<—:‘a€)'1I %lglgg\yplates

I'S rermved ound "anti-nmyc an
(Naumteltmmlr@donhs it@g:aanuraaNEGHTMlseThegGamer|\med to remove any

. . . T
GATLHI2S, 5L ATTAe TR EARAY LIRS0 HE8, T o o
afs’dnaWE@F plabOED 0,08igmay. oE)tclass anthay isfremidied bgn V\EBhlﬁg\ and the
t t th I ' .
Bt R bRy 4PEY SR SRREGS I bELapELS tomoae
(Bigrea). Fiherasshy i denplapedr usirgn SEIS sramtmnearmf st8ppdd usi@g Bnid. The

AR YT e Pr S PR R BBl EAENG 1 T 10000

A conparl son of calculated total released dAb and

é %l g&t %og A2y le@ﬂsé 'fém'/ ndsglg Abpand
l%‘r' @ﬁ efx%ﬁa i% 5§$ f%l catrton o uncél ona%

dlh Rsemples ‘teteaabd raftee@ senk. dAbm Sameheved releaftedd;admlte of ol —

LRSS 8 R Moo Y s OR3P 100

1 ir2000% arsl 0. ®P0E3 33 -100 dAbl - 40 mins 28.8 22 76

A comparison of calculated total released dAb and functionally active dAb measured
by ELISA is shown in Table 11.

Table 11 — Quantification of functionally active and total released dAb

Sample corrected dAb ng/ pl | corrected dAb ng/ ul | Percentage
from SDS PAGE from functional active dAb
intensity conversion | ELISA

dAb1 — 20 mins 20.57143 33 ~100

dAb1 - 40 mins 28.8 22 76

dAb1 - 60 mins 18.59048 30 ~100

dAb 2 — 20 mins 18.28571 14 77

dAb2 - 40 mins 18.28571 11 61

dAb2 - 60 mins 21.33333 17 80




dAbl - 60 mins 18.59048 30 -100 dAb 2 - 20 mins
18.28571 14 77 dAb2 - 40 mins 18.28571 11 6 1 dAb2 -
W@0pi18$52 1. 33333 17 80lIt can be seen that usSPEYEPI0%055435
rel ease procedure functiongBly active dAb can be
rial rel f ) MLCT.0 a
PEAGE0 SEat PETLATRS s et PEgRR st PP AR E 1P Eabe
detecied imogn meterigli refpased ingasnicredptipyredat Sangd obedistertrvetns60-
o V. i , r.di | eased,
R P ehetbtagho RESHAL SaliS B0 S Shomever |
Total wesisusaantiee dAb malt fluotirede deroeding v d¥d sllapsed, feahinagtivation or

5T R RS RS AR: sy

HiEFBeWATATGVHSQVQL VQSGAEVKKPGASVKVSCKASGY TFTSYWVHW
VRQAPGQGLEW GNI NPSNGGTNYNEKFKSKATMIRDTSTSTAYMEL SSLRSED
TA

VYYCEL MQGYWGQGT L VTVSSASTKGPSVFPLAPSSKSTSGGTAAL GCL VKDYF
P

EPVTVSVWNSGAL TSGVHTFPAVL QSSGLYSLSSWI'VPSSSL GTQTYI CNVNHKP
S

NTKVDKKVEPKSCDKTHT CPPCPAPELAGAPSVFLFPPKPKDTLM SRTPEVTC
VW
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRWSVL TVLHODW.NGKEY
KCKVSNKAL PAPI EKTI SKAKGQPREPQVYTLPPSRDEL TKNQVSLTCLVKGFY
PSDI

AVEVESNGOPENNYKT TPPVL DSDGSFFL YSKL TVDKSRWQQGNVFSCSVMVHEA
L HNHYTQKSLSLSPGK SEQ I D NO. 2: 2A10 light chain

humani sed construct L16

MGWECI | LFLVATATGVHSDI VMTQSPLSNPVTLGQPVSI SCRSSKSLL YKDGK
TYLN

WFLQRPGOSPQLLI YLMSTRASGVPDRFSGGGSGTDFTLKI SRVEAEDVGVYYC

Q
QLVEYPLTFGQGTKLEI KRTVAAPSVFI FPPSDEQLKSGTASWCL LNNFYPREA
KV

QNKVDNAL QSGNSQESVTEQDSKDSTYSL SSTL TLSKADYEKHKVYACEVTHQG
L SSPVTKSFNRGEC SEQ I D NO. 3: Heavy chai n humani sed
construct H28
ATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGTGICCAC
TCCCAGGT GCAGCTGGTGCAGT CTGGGGCT GAGGT GAAGAAGCCT GGGEGECCT



CAGTGAAGGT TTCCTGCAAGGCATCTGGATACACCTTCACCAGCTACTGGATGC

ACT GEGT CCGACAGGCCCCT GGACAAGGECT TGAGT GGATCGGAAATAT TAAT
W@RAEEE GGT GGTACTAACTACAAT GAGAAGT TCAAGAGCAACIZRARIGAN (55435

ACCAGGGACACGT CCACGAGCACAGCTA ACATGGAGCTGAGCAGCCTGAGATC

SlEEAn

GIATTACT GT GAACT GATGCAGGECTACT GEEECCAGG
GT'CTCCTCAGCCT CCACCAAGGGECCCATCGEGTCTTCCCCC

TGGCACCCT CCT CC‘AAGAGCACCT CT C-IGGGGOAOAC—:CC—ZGCCCT GGECTGCCT

| 'eCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACT

IGldav) CALRGHIKRECETICEAGHBNCEN I arisACCOABACCH 2  anti-
m&%@m&mw GGACAAGAAAGI TGAG
CACATGCCCACCGT GCCCAGCACCT GAACTC

BCOCEECCACGGIGAGHAT aihCarh filict L16
GATCTOOCGHG GLGACA T CEaT GOT GOl AT CAGCCAGERAG
Af‘f‘f"rc&\wcmu' I | f"f"'l'fY‘Amf"‘l’fY‘l\fY"l'fY‘l\Tl\ATfY‘f‘
AR S AR ARG EREREPOdY
LCTCACCGTCQ HAH O ME%EWF@%G[WNOGO
TCTCCAACAAA GOOCOCATCGAGAAAACCAT CTCCAAAGCCAAA
CCeCACCCCCOA ra)(‘ PA(Y‘T("TA(‘APPF‘TWPATWATPA(Y‘TP
CCAAGAACCAGETRGIZ TeACCTEIT POBTCARA GBATITFATiGomAG e double

WWW@AACAACTACAAGACCA
-LAGH o HAAGG

§\I§:~t fﬁg ' i Lre9 Kgit Ehdih GRfinSAAd BediidRBA! Sed
%TGGGATGGAC@@W?WWTGGTA&AA@GCTA@GGTGTCQAC
TCCGATATTGHGA N

CTCCAT

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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ACATACTTGAATTGGT TTCTCCAGAGGCCAGGECCAATCTCCACAGCTCCTAATT
T

WOT0DIESSBE CCACCCGT GCAT CTGEGGT CCCAGACAGAT T CAGCRIAR18(A) 55435

TCAGGCACTGATTTCACACT GAAAAT CAGCAGGEGT GGAGECTGAGGATGT TGS
GCCAACAACTTGTAGAGTATCCGCTCACGT TTGGCCAGEEGAC
TCAAACGTACGGT GECTGCACCATCTGTCTTCATCTTCCCGCC

ATCTGATGAGCAGTI TGAAATCTGGAACTGCCTCTGI TGTGIGCCTGCTGAATAA

CTTCTATCCCAGAGAGGCCAAAGT ACAGT GGAAGGT GGACAACGCCCTCCAATC

SECTRACT CCEARERAGKET GIDATASAGBABGACAZCAAGGACAGCACCTACA

GCCT CAGCAGCACCCTGACCCT GAGCAAAGCAGACT ACGAGAAACACAAAGT C

?@W/MHW
YN AY‘T\?I%’LSSLRSEDTA
W@EEM@%&@W@W@@_M KDY FP

BPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPS

N@Wﬁﬁ?@%’éﬁ KRR AEMS AR AR RIMIBRAMEVTF EV Vv
SR R Y B TR B QYIS SRMV ST AP YU APKEY
KEKVSNKALPAPIEKTISKAKGQPREPQVY TLPPSRDELTKNQVSLTCLVKGFYPSDI
RPEVEEE0 N ENSSHV TVPSEE5CESFAL ZNYNAYB RN RV DRIOKEASSEHIHEAL

HUEYTQKSLSLSPGK
PPCPAPEL AGAPSVFL FPPKPKDTLM SRTPEVTCWDVSHEDPEVKFNWVDG

v

ERENRNRPREAGINSTHGRAPIUMANISGASAN RIHGEKEKVSNKAL PAPI EKTI

SKA
WWWWWWWTYLN

S R

@VMM@S}NL@E ENBRESYASIECHRISEB! S ISR AKARRIM EHHOOGRE Y THQGL

BYBVTKSFNRGEC
NRFSGVPDRFSGSGSGTDFTLKI SRVEAEDVGVYYCSQTRHVPYTFGGGTKVEI

%AB% IS S RETRS CRRTYEHE VMKV DNAL OSGNSCES

E@G@SG(SAGSTGTIAS { KISLAS
recRcarcdRedTedt @A@?@Y@G@WW&G@%A@@@@GGWG@&BCCT

XETERAEEMFECT U EE R ST EXTALREERRECASN A& GBRTaC

CETEPPGCPREMERRAST DRSS REDPAGHAS/SSEYABOBTAVTAAT
PSTAGCAATGGTGGTACTAACTACAATGAGAAGTTCAAGAGCAAGGCCACCATG

ROBANGESNEREBRBUACTCAETASh B MAMATFEENT LTINS UG SCVENGATC
PBAGGACACGGCCGTGTATTACTGTGAACTGATGCAGGGCTACTGGGGCCAGG
GAACACTAGTCACAGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCC
TGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCT
GGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCC
TGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACT
CCCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGGGCACCCAGACCTAC
ATCTGCAACGTGAATCACAAGCCCAGCAACACCAAGGTGGACAAGAAAGTTGAG
CCCAAATCTTGTGACAAAACTCACACATGCCCACCGTGCCCAGCACCTGAACTC
GCGGGGGCACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCAT
GATCTCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAG
ACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCC
AAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGT
CCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGG
TCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAG
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VLQSSGL YSLSSWTVPSSSLGTQTYI CNVNHKPSNTKVDKKVEPKSCDKTHTC
PP
WERAPESASAPSVFL FPPKPKDTLM SRTPEVT CVWIDVSHEDPEVKICOERADEVESS435

v 76
RN ECEC QN EAN ARG S FeTRRALEE I ECEEY e BATeRGeTe

SPRAPQAAI ASRDEABKIGNATCT GVRGF ARSI NVEYESNCOPANNY K AT GA

% e
%l% &%%%%&%&%%@%%TWNMW%@G%

GGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAA

NLBBGVPDRFSSSGSGTDFTLKI SRVEAEDVGVYYCAQNL ELWIFGQGTKVEI K

RT

VAAPSVFI FPPSDEQLKSGTASVVCL LNNFYPREAKVQAKVDNAL QSGNSQESV

TE (?DSKDSTYSLSS.TLTLS_KADYEKHKVYACEVT HQGL SSPVTKSFNRGEC

SEQ P 2410 Hghtghginhupasised ogeeiryadLlie,. 10

DOML5- 26- 593 VEG-F dAb sequence:

EVREaASE@ SR GRArSATCRASHT UTHAEMER RO RGCHARDNGET SPECAC

gﬁ(‘%%( \T&%ﬁg ﬂﬂ&@g@%‘i\% KPR OAG
E SAHN SEEDOC ISEAY BNERCT ¢ CoJ P AT AACHA T CTAAG

ABHTORTTGAATTGGTTTCTCCAGAGGCCAGGCCAATCTCCACAGCTCCTAATTT

Rirvivs RBBPEICACY CERATANCRE S ERY T YSSNAAS AWM ABEEIRBEISE TG GG

JTGATTTC CA Gl TTGG
e e e
XERIRSESEERKPEASVRTSCHSTYE F TREAGRIAFE FPEIE BRI RFECCC
ATEPTKA SHUAQTSIGPETE AV YCABIR TOOTE ANTAA
EFYYTMPRYVERENAYSE CARRR A AT cEAAGET dBACARERZIE T¥AATC

A AT FREAGAEE AR ERERE ERRESACRE LR  Aca

PEACARIACTEPECACTEET BRAPFOAOEEASAMST BACRACEARASAZIC TC
CEGBEOCHGINESEEUCAGCGATEAEES GGAGRGHEITIG CAT BIAROYNAABAGCTT

T ARCRATATASEARSGAGTIMECGCAGACACT GTGACGGGCCGATTCACCATCTCC

SEQ ID NO. 5: Mature H2 heavy chain amino acid sequence

EVQLVESGGGLVQPGGSLRLSCAVSGFTFSDNGMAWVRQAPGKGLEWVSFISNLA
YSIDYADTVTGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCVSGTWFAYWGQGTLV
TVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHT

FPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTC
PPCPAPELAGAPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGV

EVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKA
KGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

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

DIVMTQSPLSLPVTPGEPASISCRVSQSLLHSNGYTYLHWYLQKPGQSPQLLIYKVS
NRFSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCSQTRHVPYTFGGGTKVEIKR
TVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVT
EQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC
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AGAGACAAT GCCAAGAACT CACTGTATCTGCAAAT GAACAGCCT GAGAGCCGAG
GACACGCCTGTGTATTACT GT GTCAGCGEGACCTGGT TTGCT TACT GGGECCA

W@BTAESSE AGT CACAGT CT CCT CAGCCT CCACCAAGGGECCCAT GRATERZDDS5435

CCCTGGECACCCT CCTCCAAGAGCACCTTT GGGEEGECACAGCGECCCTCEECT G
CCTGGTCAAGGACTACT TCCCCGAACCGGT GACGGT GT CGT GGAACT CAGECG
CCCTGACCAGCGECGT GCACACCT TCCCGEECTGI CCTACAGT CCTCAGGACTC
FAATOOET CAGEAGEGT AR TEAT CHT CRNUTOBAGSABETTEEGCACCCAGAC
CTACATCTGCAACGT GAATCACAAGCCCAGCA/—\CACCAAGGT GGACAAGAAAGT

VEOSB8AGXSAR8B CAG
ﬁ@l %@F@ﬁﬁﬁ@ﬁ@@% M@N@%ﬁ ANHGVEV

e‘ee' :‘q??:ﬁeﬂ 5" nn (ﬁm
SR KNS A SMHETOMER!

GACOACC-IZCTCCCGTC—I:TCIBACTCCGACGBCTCCTTCTTCCTCTAOAC—DAACI:T
CACCGT GGACAAGAGCAGGT GGCAGCAGGEEGAACGT CTTCTCATGCTCCGT GA
%AT%D&GGCT '\F CCACTACACGCAGAAGAGCCTCTCCCTGTCTCCG

£ Nty At Chgt PRMINORFIY SSAUENGht chai n DNA
GACATCGT GAT GACCCAGAGCCCOCT GAGCCT GCOOGT GACCCCT GGCGAGCC
@WQ@@@T %E@A@Tmé@é@mﬁ @ﬁmmcmw@e@mm QMS

i 3'“' &e & " "A‘r M T"c‘eeo}‘e “' KRT

celp e
A e}:f-" Q‘i '\er -ﬂ '- eeoe RIS BN -m SVTE
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

QVQLVQSGSELKKPGASVKVSCKASGYTFTNYGMNWVRQAPGQGLEWMGWINTY
TGEPTYADDFTGRFVFSLDTSVSTAYLQISSLKAEDTAVYYCARNPINYYGINYEGYV
MDYWGQGTLVTVSS.

SEQ ID NO. 13: H2 Full length DNA sequence
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CGTGTACTACTGCTCCCAGACCAGACACGT GCCTTACACCT TTGGECGGECGEEAA
CAAAGGT GGAGAT CAAGCGT ACGGT GGCCECCCCCAGCGTGITCATCTTCCCC

WE@BOAEEEEET GAGCAGCT GAAGAGCGGCACCGCCAGCGT GGT GT GTETIZER18AP0S5435

CAACTTCT ACCCCCGGGAGGCCAAGGT ECAGT GGAAGGT GGACAATGCCCT GC

ﬁACACGGCTGTGTATTACTGTGTCAGCGGGACCTGGTTTGCTTACTGGGGCCA
AAGIACNAICEAATATT THGEEITIET GRCAAGTPREE GCCABTGEITTZE CC
EebFedAdd CFCETEOAMIKACAOEHET ES ERRETIEE dEePeidc TG
e R L AT LGt B ERC IR R N a oo
RPCACEERREFETIRANELETCPERRG T EeCT CeAGARFAAG@ACTC
RACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGGGCACCCAGAC
EW%@W@%WWAAGT

Ae A
eﬂe Aueé .‘Ae‘&'v'." !3 W ’e CTGA
AN EARET EEHEEE AR MEAAACCC
I@@M@T@O@@@M@C@WM@E@A@MG%TWG§Gﬁ@CeGTGAGCCAC
BARGAT GCTOAGTHTE AAGISTIGINET GRTABGICB AT GGLOTCBAGBEGLATAA

%ﬁ@i@f@%&gﬁmﬁéﬁ% e

ABBEIHTE CARACNNG R EFATCA G @S CECATRENGAAAGE AT G TCCAAAGCC
AARGEGTABECEUGABRAOCAGAGBSE TGN ATAL @CTGTOUGEAT GCCGGGATGA

geTRiAt daABRRERAHG T RSCEPcALRTIRIC TG FEAMAGE RITRITC CCA
0% AR 5B R A BBEAHH ScARTGGGCAGCCGGAGAACAACTACAA
GACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCT
CACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGA
TGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCG
GGTAAA

SEQ ID NO. 14: Optimised L1 light chain DNA
GACATCGTGATGACCCAGAGCCCCCTGAGCCTGCCCGTGACCCCTGGCGAGCC
CGCCAGCATCAGCTGTAGAGTGAGCCAGAGCCTGCTGCACAGCAACGGCTACA
CCTACCTGCACTGGTATCTGCAGAAGCCTGGCCAGAGCCCTCAGCTGCTGATCT
ACAAGGTGTCCAACCGGTTCAGCGGCGTGCCTGATAGATTCAGCGGCAGCGGC
TCCGGCACCGACTTCACCCTGAAGATCAGCAGAGTGGAGGCCGAGGATGTGGG
CGTGTACTACTGCTCCCAGACCAGACACGTGCCTTACACCTTTGGCGGCGGAA
CAAAGGTGGAGATCAAGCGTACGGTGGCCGCCCCCAGCGTGTTCATCTTCCCC
CCCAGCGATGAGCAGCTGAAGAGCGGCACCGCCAGCGTGGTGTGTCTGCTGAA
CAACTTCTACCCCCGGGAGGCCAAGGTGCAGTGGAAGGTGGACAATGCCCTGC
AGAGCGGCAACAGCCAGGAGAGCGTGACCGAGCAGGACAGCAAGGACTCCAC
CTACAGCCTGAGCAGCACCCTGACCCTGAGCAAGGCCGACTACGAGAAGCACA
AGGTGTACGCCTGTGAGGTGACCCACCAGGGCCTGTCCAGCCCCGTGACCAAG
AGCTTCAACCGGGGCGAGTGC

SEQ ID NO. 15: L1 Full length
GATATTGTGATGACTCAGTCTCCACTCTCCCTGCCCGTCACCCCTGGAGAGCCG
GCCTCCATCTCCTGCAGAGTTAGTCAGAGCCTTTTACACAGTAATGGATACACCT
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an anti body. 5. Nanoparticles as clainmed in claim3

wherein the antigen binding nolecule is a donain
w@pioohsdy2 6. Nanoparticles according to any pPEDEBI0AY055435

claimwherein the protein B%nds to a target found in

T AR Aot A AR SRR AChe GRGT Bl ARG e TRRECTATA

BAGA M CEAACEICANETTIGT Glse6d CACEB AT AP 6ABITRGCBAGACGGATCAG
GW@ATWWGWMGcmmm@AebfeerﬁG@MGTTGGGGTTT
Rﬁﬁié%@ﬁc‘? %@M‘T@ﬁégéﬁcﬁ%"éﬁcd@GGGAGGGACCAAGG

e éA‘%tffeCs opeRHGIeaaRa e R A T andiadtireTe
%QWBWWE@T@GWQC&WT(&TT@BGTQQWW&AAWWTCTA
TOORASAGABGCOAPAGIATGAG HBCAABETEBACAAS GEC CTGLARTC GGG TA

ﬂ&YC@mGIﬁAGAéWG&CJAdAGRGMﬂGGwdA@GAAGé%tA%BA@éTA@RGCCTC

RGEMFA%&%?@AE o ARG AR oaRA A Al T hcac
BC}A@QQM%GG%@T%%T&G%CGE@MWG%TC%CA

Gﬁﬁﬁb&GAGGGTConpr|S|ng the nanoparticles as clained in

any one of claims 1 to 7 wherein at | east 90% of the

nanoparticles by nunmber in the conposition are within

t he range of about 1nmto about 150nmin di aneter as

nmeasured by dynamc light scattering techniques.11. A

conposition as clainmed in any one of clains 8 to 10

wherein the average particle size is about 40nmto

about 100nm 12. A nethod of delivering a protein

across the blood brain barrier by encapsul ating the

protein in a nanoparticle and adm nistering the

protein to a human or animal in need thereof. 13.

Nanoparticles according to any one of clains 1 to 7

protein to polyner ratio in the nanoparticle is at

| east about 1% ww, or is at |east about 2.5%ww, or

is at |east about 5% ww, or is at |east about 9% w w,

or is at least about 14% w w. 14. A pharnaceutica

conposition conprising the nanoparticles according to

any one of clainms 1 to 13.



15. Use of the pharmaceutical conposition of claim14
for the prophylaxis or treatnent of disorders or
waele@®easss2 of the central nervous system 16. UBEI/BP20D91@55435
pharmaceuti cal conposition8df claim15 for the
C|5Ir oF)hyI axis or treatment of neurol ogical or
odegenerati ve disorders or diseases. 17. Use of
t he phar maceuti cal conposition of claim15 for the
ro | axi,s, or treatnent o euronal .injur str ok
1 AR @ied cobleEahE Aty BB el it Bl For
dedipem @if therproteimcieqrh #Heoiadditp, the\Bedin Hirbss thierblsod brain barrier.
encephalitis, Neuro-AIDS, brain injury, spinal cord
injury, metastatic cancer of the brain, or nmultiple
2.scl eMarsiparticles as claimed in claim 1 wherein the protein is an antigen binding

molecule.

3. Nanoparticles as claimed in claim 2 wherein the antigen binding molecule

comprises a domain

4. Nanoparticles as claimed in claim 3 wherein the antigen binding molecule is
an antibody.
5. Nanoparticles as claimed in claim 3 wherein the antigen binding molecule is a

domain antibody.

6. Nanoparticles according to any preceding claim wherein the protein binds to a

target found in the central nervous system.

7. Nanoparticles as claimed in claim 6 wherein the protein binds to NOGO, (-

amyloid or Myelin associated glycoprotein.

8. A composition comprising the nanoparticles of any preceding claim wherein at
least 90% of the nanoparticles by number in the composition are within the range of
about 1nm to about 1000nm in diameter as measured by dynamic light scattering

techniques.

9. A composition comprising the nanoparticles as claimed in any one of claims 1
to 7 wherein at least 90% of the nanoparticles by number in the composition are
within the range of about 1nm to about 400nm in diameter as measured by dynamic

light scattering techniques.

10. A composition comprising the nanoparticles as claimed in any one of claims 1
to 7 wherein at least 90% of the nanoparticles by number in the composition are
within the range of about 1nm to about 150nm in diameter as measured by dynamic

light scattering techniques.
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11. A composition as claimed in any one of claims 8 to 10 wherein the average

particle size is about 40nm to about 100nm.

12. A method of delivering a protein across the blood brain barrier by
encapsulating the protein in a nanoparticle and administering the protein to a human

or animal in need thereof.

13. Nanoparticles according to any one of claims 1 to 7 protein to polymer ratio in
the nanoparticle is at least about 1% w/w, or is at least about 2.5% w/w, or is at least

about 5% w/w, or is at least about 9% w/w, or is at least about 14% w/w.

14. A pharmaceutical composition comprising the nanoparticles according to any

one of claims 1 to 13.

15. Use of the pharmaceutical composition of claim 14 for the prophylaxis or

treatment of disorders or diseases of the central nervous system.

16. Use of the pharmaceutical composition of claim 15 for the prophylaxis or

treatment of neurological or neurodegenerative disorders or diseases.

17. Use of the pharmaceutical composition of claim 15 for the prophylaxis or
treatment of neuronal injury, stroke, Alzheimer’s disease, Huntington’s disease,
bovine spongiform encephalopathy, West Nile virus encephalitis, Neuro-AlDS, brain

injury, spinal cord injury, metastatic cancer of the brain, or multiple sclerosis..



