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SDS- PACE anal ysis. The nanoparticles were centrifuged
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the brain. Figure 12 - Confirmation of generation of
m crospheres by |ight mcroscopy. Formul ati ons of
m crdsEradieal ofdorenwda (X)gpe(ey at ed by the HI P process
usi ng pol ycaprol actone. (a) Vit E TPGS 2% surfact ant
4000rpm 2 min 20x mag (b) Vit E TPGS 2% surfact ant

7500rpm 2mn 20Rmag ( ¢c) Vit E TRpS 2% sur f act ant
7500rpm 2mn + d Ox nag(d) 2%
surfact ant 7500rp n + dAb2 2 nq% gure 13 -
Confirmati onRoi_gen ration of m galis ejes by | aser
di ffraction. BorHul ations of micros re all

gener ated by the HI(K)process using pol yc p ol act one.
(a) Vit E TPGS 2% surfactant 4000rpm 2 mn 20x mag (b)
Vit E TPGS 2% surfactant 7500rpm 2mn 20x mag ( ¢c) Vit
E TPGS 2% surfactant 7500rpm 2mn + dAbl 20x mag (d)
Vit E TPGS 2% surfactant 7500rpm 2m n + dAb2 20x nag
Figure 14 - Confirmation of2 encapsi dation of dAbs into
Hl P- PC m cr ospheres by SDS-PAGE anal ysis. The

m crospheres were filtered, (F) centrifuged, (3k or
13K rpn) to renove any free dAb and the super nat ant,
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proteins and or peptides in, or in and on, or with

nanoparticles and a nmethod of delivery of proteins and
W@roopepuddes across the bl ood brain barrier byPCT/GB2008/001434

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

and a nmethod of deliver f . proteins and or pti des
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at least the binding activity and specificity of the

full-length domain. Antigen binding nol ecul es may
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for exanple such nol ecul es may conprise an anti body, a
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atbrast i n domain (Tetranectin); human -crystallin and
human ubiquitin (affilins); PDZ domains; scorpion
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15 repeating units of human fibronectin type |11
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recogni ze a therapeutic target of interest. For
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man in the art. In one enbodi nent of the invention the
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provi ded a conposition conprising nanoparticles
according to the nethod of the present invention. In a
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cossiatingeoft ngt echni ques. In a further enbodi ment at | east
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nanoparticles by nunber are within the range of about
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Cystopentyt (284 f)eamingefeth- [4rqf|iftgﬁéFOYér5f(9@fbﬁ@PY'éWM2rﬁbﬁﬂy
bGiefle:a conmposition conprising the

m%thﬁgg%drytﬁpglﬁ?s{éof t’he present invention wherein the
medi an size of the nanoparticles in the conposition is

dy@l%ﬁeﬁtﬁ@{@gpégrbérﬁm?ﬁn{!ch(ﬂ)amﬁﬁﬁﬁﬁd)a fh@nyl?ﬁﬁéﬂ?lb £- Ho?noserlnate;
ess than about 400nmin diafmeter for exarrp e is less
t han about 250nmin dianmeter, for exanple is less than
about 150nmin dianeter when neasured by |ight
scattering techniques. In ywet a further enbodi nent the
nmedi an si ze of the nanoparticles in the conposition is
about 40nmto about 250nm In yet a further enbodi nent
t he rredl an SI ze of the nanopartl cles |n the

o " s o g, o I A=~ o




measured using Low angle |aser |light scattering
techniques. In yet a further enbodi nent of the present
WO pooensi4dn at | east about 90% of the m cr ospheP@EGBY008/001434
nunber are within the range of about 1nmmto about 30mm
whenneasured using Low angle |laser |ight scattering
techniques. In yet a further enbodinent there is
*OREIoé iR IN-EB-0sEsEM byl BN cABEMOYIaMIND ) LhRtaich Ibep 2y Elatmiraite;
the present invention wherein the nmedian size of the
m crospheres in the conposition is | ess than about
*tekD80IN N3 -(i-edrBArabyl-5-@ErbRNAYRINENd )2-Ihemyl|benap)-aktatindl@mm
in diameter for exanple is | ess than about 60mmin
di aneter, for exanple is |ess than about 40mmin
(29'4@)112tai‘1ﬁ|n(¢\‘55{8 [ adahRI-Bycarsath@drhifo)-28eenyli pdryl}pent-4-
scattering techniques. In yet a further embodi ment the
e size of the microspheres in the conposition is
about 1mmto about 6mm or 1lmmto about 30mm In

A DTS Sy [

active biological nolecules over a period of at |east

@SB A REeg Sl e ¢ i BB fpphyipent-+-

emdicdciyi cal |y active agent is insoluble in the organic
phase w thout the presence of hydrophobic ion pairing
agents. I n one enbodi nent of the invention as herein

(28 aEy-2idmido-5HB-[Mgdibapiogbs-(cartemgdaminog2-trgemyi]-2-smethylphenyl}pent-4-
catiopic H P agent when the protein is anionic. In

en ‘ﬂgr enbodi nent t he hydrophobic ion pairing agent
is an anionic H P agent when the protein is cationic.

ok Gt iaerRe BVl e R RS AR, or nar y

anmmoni um cat i ons, preferably al kyl anmoni um br oni des,

B T S

bronlde Sodlun1dodecyl sul phate (SDS), sodium ol eate
AT SRS A REARE: X ablint s equal to or
greater than the nunber of net positive charges on the
Asﬁ%s%‘iﬁ‘ieg%? lH& t?ﬁﬁ té%ﬁr m@lnpgggégge(r}gndsdltfo a&@%?&ﬁéﬁ:arﬂ gué"fgrﬂgfy
satt$.regrimgdunide of thd énehtiemwbich arg m'djmd@fqrmmmamcludmg
phé rﬁ?égﬁgéﬁlg)&é%%béaﬂlé Eél[geéf}}ﬁ)bg gl{cn@sﬁl%ﬂgﬁhgalt(%@es &8.
sodiuesa@nt patassiino hydroxides: rall@hmarm et bmromesw ggeaeitrar

ba'ﬁ[]r%{bentdﬁﬁaqh ﬁ{h r%)p é%ﬁ'gq%\ tfat%@g gﬁ;f/ N {tl\g@?-glucamine,

Chothe tos(hydrozymethylgasuina-npadihane; Lairq;lylnbet lysiog, lslytravl pippridine,
dlt?egl‘iggm e ;ﬂgl ;‘thté %‘ﬁo%‘@orﬂﬁ&ﬁﬁh gl wiKATRPP BAYE Earh Rfm m salts,
nvol ves st tr I c replacenent
mqbtai"w plwmat:@utlcalbrmmptahleesa@pwh HOrgAniGacidls, £r9. withrhydrohalic
t
acRlllsubf 88 nRBEAINiCS! At fomicSols SAIARRE JBf! g.&rgbhaaclﬁndﬂgr e

I nventi on provi
phesphewic laicidyandrto tie, aad with ofgamiceaqids, e.a/ WIMM«Cetﬁttamtsummlc,

fur%m%]t?@aléw %ﬁIc séligglﬂz %ghcoﬁ%?r@nﬁsﬂ@l\ Lto?Hﬁ&MOnlc

I'ene ¢ usate so

beazgig he@xgne)su@qugmlgtamcme i aﬁﬁtr@andegc apids ara el likefora
re§1é\htoﬁk§bﬁadlt9ﬁ?l&abéé Hgn&%@)ﬂtof Ph&n?d%@uﬁ&p?»gl'tm erties,

I'ene chl oride contai ni ocusate so |un1|s m xed

Se\}ﬁoﬁ'ﬁn aﬁﬂdaléﬁ?ebﬂﬁtabk%ldéNﬁ"@éh ﬂl\g/ilQ)\hVC*r'hV‘é?"’r@m @ermanyi #102).
pairing of the docusate ion with the protein and
subsequent partitioning of the protein into the oi
phase. Dissolution of the protein in nmethyl ene
chloride allows the proteinmto be encapsulated in
nanoparticles or mcrospheres prepared via a single
oi | -in-water emul sion nmethod. In one enbodi nent of the
|nvent|on hereln descri bed the contlnuous ‘aqueous
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about 2.5% In one enbodi nent of the present invention
the wwratio of protein to total fornulation (polyner
WG-RI0P130384 opti onal | y surfactants) may be 0. 5% POI/E82608/001434
for exanple is at |east about 5% or at |east about 9%
or at |least a out 50/ r..at Iea 6\% ut 16% or
Ag I8 £OMMaRJ0M efigiisfri i expgoe ﬁﬁ? the
inVghEon g u@n@él@tlea inh Sarﬂ)uﬁfhpﬁﬂadﬂ drhelvateﬂtfbrdms tand irodifiérent

ratj o Y. st ab 16% or when
crys b e 03 SAVERY oiisad e GieRBaiH 2 FElasty HFlex
cdnﬁirlbmgm&eyc@ﬁp@!ndl cfasd mféémibh ah&m smgcmbmetn”clamthobf&ine dars
omai N anti body t
e AT G Gt Rag e SEvaR MRS Ska sk s Sblé Athgngl. The term
‘hyeirixeis BRiployet viHed salidesotveint iswetént | on t he encapsul ati on
efficiency of the particles is at |east about 1% or is
at | east about 2% or is at |east about 10% or is at
Ad esteltheadin,Uthe 266h "sompsurad oflteasvertioolitefdi8%o tire 13cambpounds

il SRk el EndrebBREbZBMpBEEAF. hirdhs ano
solvagst about 90%or is alt |east about 95% or is |east
about 97%or is at |east about 99% For exanple when
the protein is a peptide the encapsul ation efficiency
Ofitay cbrapadndseas die iabentibn A68se mhdediwith gorasterisk in thediat above
ant | b%lj'y éflwq,e&ﬂcapsul ation efficiency may be at | east
A BT AR5 Chhen t he protein is a domain anti body the
encapsul ation efficiency my be at |east about 70% In

npodi
o35 250 W BB SRR
mvuﬂtlhry innthé Ipeaprayatoned a catﬂpp‘altlgmfmo ammrtir@ttlae activity of IKK,

h h I I
esqbgal K g Mt A digeases TRovaRE R TN i e o
cofpolih@dTbftRe aiventortinaR bé ubeuon tetifribitioR bhixe, ysgdcally IKK-8,

further enbodj nent the nononer is an

achyipnin WS4 ¥Yi¥Pate for exanple is butyl cyanoacryl ate
(BCA). In a further embodi ment the polymer used in any
I’BalOfmtagpg{tlggllthpza%{S)r&sfjg%%qgr#?n%diggqﬁ%qﬂneI npi.j)z r‘?qgn%:nttlgn toge?her with

ore@r Yidrapharntazeglidalip htckpratidtdniers okt kacipied) also form part of
gol %écapr ol act one), pol y(hydroxybutyrate) and/or

th 'ﬂﬂ‘f‘ers thereof. Suitable particle-form ng
materials include, but are not limted to

AL BpieR aRats, Yt PR B M RE P Bib BRprantes arg g
infibitors bKIKK, @@éedam nlyKJB(l@dass aehivitgsararg tesrefore 6f weliflthe

ahady ghsbise rﬁ%ﬁ@;?%nﬂ%&%’%tivﬁi’pni&%%%ﬁ%%é‘dméﬂé

digdased inlslede Iﬁ@bMMsthrolﬂél’@WéS)mmﬂﬁé m Wlbma{étdﬂ;l@is‘é)ase In

| t | hal | h
oo s of Mecreyndi bt Beogn! BERPERRACRRe 1 o)

hepeiowlurarlcaa&refr:?ﬁelm BSt mab&ng aywelmt:ed; evarmhcbahba
SucC as

di
negARe) bV YEBl SREphs Sarpre B3P PG FRaFRe enaplast
oligbdendraafibinas L glibBas®)na maltiv(ra@bbmeadlRb)astdmdsy GRS tréatment of

Tt A GES aeTasis, A o cawe) SIS, Erapisstsease.

uldeeativelconts, ehd@arcanbstmchuvaspum&irhw dléﬁsleuhslﬁma multiple sclerosis,

digheis BBls hyeawa{e o B e i sa T e as

cellul ose acetate, cellul ose acetate phthal ate,
cellul ose acetate butyrate, and the |ike;

pol y(sacchari des), proteins, gelatin, starch, guns,
resins, and the |ike. These materials may be used
al one, as physical m xturess (blends), or as

copol yrmers. Al so pol yacryl ates, pol ynet hacryl at es,
pol ybut yl cyanoacryl at. es, pol yal kyl cyanoacryl at . es,
polyarylanides polyanhydrates polyorthoesters

. ' o, .



terepht hal ate, butyl octyl phthalate, butyl benzyl

pht hal ate, al kyl benzyl phthal ate; water-inm scible
W(p)lztms;tlisua%ers such as dioctyl adipate, triethyPEN6B2008/001434

gI ycol di-2- ethyl hexanoate, trioctyl trinel I [ tat e,

yceryl trlacetate ceryl/tripropionin,
erythemﬁtOﬁw Qtherjngjeationn @’tﬁ/ttsile fﬂ?t?%&ﬂiﬂedﬁré SU%%WP&%

disHeh&y r‘nglﬁtus %hB%E@r%ﬁgﬂiaed|§6rd@f§T§&ché§leﬁél?h'e€53dlséé%éb0n
tetrachl oride, chloroform cycl ohexane,
1, 2-di chl or oet hane, dichl oronet hane, diethyl ether,

Tr@' d@ﬁd@bhdsﬁ QIARAICH She MOSHtRASS ccﬁl@éﬂrfé@i rﬁé\,dbé)bﬂe@éred for

hydr ocar bons, nethyl-tert-butyl ether, pentan
admynipteation by any doyte CRRSIHE MM taﬁ'é pharmaspkiBe Prapefties: The
orhIRIHRigisPAbIO BOAYbsitRIne P be |hﬁh@fb€m%1mﬁliétmts@és bdaders,

i nvention the solvent used in the nethods. o
Pb?tFH's

granilesh1928R9eH: lipuig ar ¢olIPERRAERIIONS oRHCRESIT?leoRiCE

pafdiidraPsitRIng of EusheABIbAY/ |T%B|ei§é<rhdj@npsgléé lpsioral administration
tetrachl oride, chl groform C%él ohexa

may be i Wtid9ee efassRlion[oFR) Rvhay ﬁaWa'n @Pé?fﬁwa'm@fe”ts such
ascﬂlrﬁﬂir‘iélé@erft@f&eé?aﬂﬁle 4VRuD, ab8sia fg@mmesﬁartbl%ég%banth or

hydr ocar hons, but ent an
OB InYoRaToNg0ns: SIaTF (Ahsr AP IS REEr o SUgSTo e A PG
phb§ﬂ'@é %ortht@ﬂ@r)@ly@i& tHB[&ttmngh Bridem, tfbiceXadipte mag mesarrs stearate,

osj tions c em . or net hods t hem
talf POl S BF e ABrLREERS for PP, PoLo R A
acgesable b@ﬂtm@eagehtsrstubﬁ as @omnml Ié@'ytstwpr@@ITheoaibletﬁ naay be
surfacit)(gnt su not d to: sodi

CoBISRREHOMaB BIPAHRICREB R ey phardissp kst ety Pral

nqaildeaé;sdratnda@Irway t5yin ﬂpe/fdrmldf donexanipie, moedmt @r dliQ suspensions,
aners Ol OXam nes

dextrans ol o
sofupis SRR EERCL HIBRIST ST 65 AP ok b oy RFEUEtfor
re€drid@tuSion itk %}dr@lt Etﬂueesdmeb&, veatidl’eob(efbmtu:é souctoliquiddi  and
al kox an

t d di
PreRAEI B AT taiR PAveRtanal ppl g e 85 SuSnePlBRoRp s for
exbimipl soeitdl, dgfup, FelsA eslukRseoflutdse sgrpapelbfif hyn)rogmhted edible

faS LIS a8 e S e S ik Bafbigh Piarbaels) Bra el hon-
aquisbiistettclesawhionahay inslatié edibfe dila}, for examplecdimsund bt es

regPongira Coson Lt o adola bt 6 pRCa R, PERBHE AT lhipd ™

alddnel; praseaatiee, for exsmpleahettylfar propybethydrogybenadate or sorbic

P s bPh SRR Rl R et ans.

one enbodlnent of the present invention there is

£ OV C 49! [
F I SeBAl TS dr Bl Rl §RR B R B s dn got ﬁof
oirtmeatGream e biaimerd éxoidtiods wiice niaydheogsed:ot the aiutg are
s

coB b b BRI Fou B BE e drloh eFdhPe 8 2eddbefn giapgare
textboaksluif phamiacalticacuc s thedBritishhaehaepeeiar om t he

particul ate carrier, for exanple, a proportion of the

nol ecul es in the conposition nay retain at |east sone
Thetriomgoyndoofithe thvedtianireay be admisisteved in inhaled farmt  Aegosol

0
gepng gigrggarggggémgg%u Ugl 'f?raexghgl g}éeggbl’eencﬁi%glq!}?h q%ﬂzerggr
ultpesobhicctersizerSu pdefeh:amxd uagg ompeb@tfdelasru meuereqh aerosols oabl e
. : |
priB (e hia e, AvnanizE BERieeflou il fIR, 6:
inhatatiwnfaapsties oratherddryenowden siedmrp @wtennenThaeacawﬁ gorapounds
o fini

méf%s&os%gtﬁslqeeggrﬁt?egg%%pgﬁ&w %?ef Iﬁﬁfﬁ?{/ ?J(s%‘?ﬁ u?éH. Iﬂtadhﬁaﬂo the

target when neasured by a bi ol ogi cal binding assay on

rel ease fromthe particles $or exanple in one

enbodi ment as determ ned by ELISA, Biacore. In one

enbodi nent the conposition will be capabl e of

eI [ CItI ng a therapeutl c effect | n the subJ ect to \Nhl ch

o, o - o a1



AIDS, brain injury, spinal cord injury, netastatic

cancer of the brain, or nmultiple sclerosis, stroke. In
wa@2doanstes enbodi ment the conposition nay conpPCHEBaWS/001434

anti-MAG anti body for the treatnent and or prevention

of stroke or neuronal .injury. In another enhodi ment
A RTS8 Aoy SEadin KT maty sl oA <SR PTRa e puch
as, fg ekérﬂar@nfgr@belm @ilfg. FF]frigb!@ trnﬂh@ ?aﬂa‘ (t)fsﬁéttei'eel aHrosroﬂ’%)rmbe-

I .Nnj ur or or exa e 1.or e re ne or r axl s
aclvd HeR I n AR s ap biess deesenavars TRy neRr IRAe
lagtb§€nIRe cade Gipowaer inkaree o ifrdpptdpfiatep fupel adtive compounds.

conprise an anti-banyloid anti body for the treatnment
and or prevention of stroke or neuronal injury or for

Faplrodedl of intaldtioa 24 RgY nuvbedod pYEyérax ake @vfailable with which

A @ PPt e 58 AR 8 SBTAIRD 4T TBRresk VRS an,
inlekRStoN tetthiduzaviien isi dpptapriatectar thie @atientniy daeitiad o thesiseroéd

adaior . SeREHIE: SXpANYeTR Sl ey ShePel s iTs (8. o B0,
chuurh%ttv@),_ @rrmadd bm_e{.)tt céémsmmb i0g bfjduﬁélsstpbéy uhmot h;jmmmtfbmn
ereln escri. . e use 0.[,lea an r
mERIRIAOS 5T BRIIGIG 1 e caze SL Payddhiaaiss, & fmBérf seqhaiea!
soltitibas areaiailable (Jerr@.dBikaRotahisk@nvtﬁbblhajer@asr theirhialers for

el i nh e BRI | o0 Lo age 1ol at ed

macul ar degeneration (neovascul ar/ wet), diabetic

FsSenicht Boe o thf e SR BHUG FEER BRYE P G A X8 pr,
sugpénsiort it rat dudtable sheith agueibus benaovaqpesus velricle sAdditaest for

AR R S B, AN BBSRSRERSSR  prspees
incladihdn bactenididad iane Aingadidal hgenis egchrds phengimercaric heatateios

pr.ovi ded bi.ol ogi cal | ive. ag : '
RER A Pe IS SERs o sEhsBinera BuRauag R shel &
hybomellsse mayratsdi is ineludéch one enbodi nent of the present
invention there is provided the use of conpositions of
the invention as described herein in the manufacture
Thef activeringrexters nayfaiso behadrinistered pareniedallyin psterdnmedinmof
| : 2[V
D& REA g YatifE afE BphctnAfont ey, HEFETLart By¥Fbe suspended
orclimsplysd tn tha vehiciehAdvantageousiy, adiuvdetssuched aHecatianaésthetic,
e 0 | Ca f. L L eat ment and
pr%%%@\%éﬁ?%ﬁéo %e@ﬁé’%ﬂ%{&%@gﬁ&%v ﬁél‘{'iet a further
enbodi ment there is provided the use of a conposition
Th%fco %ub@é’ gﬂh% %eﬁﬁoaprﬂﬁgéé ngd in%ﬁfuﬂft'id?\ \LihPa numbedr of known
manuf'acture of 'a nmedi canent Tor the treatnent and or
pharreeeatically asfivessubskances. henaxemale, thej aanypounds ahibe firsention
A | p | | .
mEFBE LR ol HYRE Aol Risd RnBIEY, ARiobpRidise
inhibitarsieproteass inbibilers, bel-2antagdinistaninhibitoesr oftiEortandanensetonal

anfﬂﬁo@%ﬂf@rrg Sﬁ@lé’{ho%H#’@cgedrjr%lfﬁ?@\ﬁﬁsfa&UF%c@ﬁtﬂfs‘ir PRIGTR] ©

e man cture o canent for the'treatnent
cytateKiesringluds; dertexempts, taxenes, plating rantirmeteholesosidhieas S-fluoracil,
toﬁ@gmgr?sé)fnhﬁt&%tén%%é‘ﬁﬁ. OfhdhEXiEHh Y _otathg'iﬁ\%?\ﬁ@n Edmphtng

central nervous system using a conposition of the
amipe geidtderivativas pbiermula (W)f(IR)X HAT) asitBdditaiamershideeeof gr
thFrﬁé{ééiilﬁgallg dEBsasle hitd, rl\e-ﬁiidé"sg h{8rae8 o 8o Ivted tFES Sherefore
using a conposition of the present invention. In yet
tyrieaily fierthes gpBETIsRA CYtgtoxichan b Akibiterya kinase inhikites ans
anhpEpiassAinABkAhardr althsRicldhdl #ilody. Preventing stroke
or neuronal 1 njury using a conposition of the present
i nvention. The invention al so provides nethods of
treating and or preventinglecul ar di sease using a
conposition of the present invention. In a further
enbodi nent there is provided a nethod of treating and
or preventing AMD using a conposition of the present

ey



resistant to chem cal and/or physical destruction by

the environnent of use such that a sufficient anpunt
w@Roovhao4parti cl es remain substantially intact BET/6B2008/001434

entry in to the human or ani mal body foll ow ng

adm nistration and for sufficient tine so as to be

able to reach the desired target organ or tissue e.g.

FurtA€r, caprasérit |M§ﬂtl@)/§rowab§atpﬁémlaogutﬁéam@bmabéltybrﬁéﬁrmpt@ng
agent as used ogl n.is termused to indicate that

t he (@bl ec"U‘FCé“F?ﬂH@E’ Hedayeliply of at | east sone

bi ol(ppi ca cyastbkiv byntereADAEAGKIbIE, & hﬁhtaée mhamitoedn
target For. the v0| daB e of doubt. t

B of ogi CAMSPRURF MBI 3 PeEAEHE Prcf DY pgprist an
active nuhesitdref mﬁ'&r Bisdier 4 MoAogbal tantitwelys@eri fi cati on

t end t t d able t
be. deba IR ErORRGEaR 5> ARESCaTIA CLOGRl | | sation® | s

deflned as either formation of a solution, in the form
idual nmolecules in the solvent, or formation

A'%ﬁ‘ Prav'gst!t%a PRIk Et fOMP IS 9 pensi on, in the form of fine
sol i(g) agg{@gﬁtmd@fthmhmtlbresarﬁuspended in the |iquid.

The ,sol ubil i sat.i on proc resu
B o Pl ST GRS RtIbib B B
solid agginﬁgmmdasﬂmhlbmrma prutedsel intibisss, aibele? antagonist, an
t hr oughout, .t.hi s s cation for_ en ulation in
bar o1 our danibitpt FRPEafdiEd eBod e SRRER, 1o

fomtae eépdarafe gEiulthhemls cnseduamsial usékiDthe toratment! of dheet hurRdrDear,
or | east 5CkDa, or at | east 100kDa, or at | east

Yor at |east 200kDa. Proteins for encapsul ation
may al so be of conS| derabl e |l ength such as at |east 70

am no | n_len s in
TRgREs Sl suTRelnds SLR i SR whe s BB
Ieast 200 am no acids in length. The term "peptide" as
sed ihr oughout this specification for encapsul ation
}53 'PP2ulate carriers includes shorter sequences of
am no aci ds haV| ng a nol ecul ar wei ght of no nore than
Ma@g ]Tg no nore than about 8 kDa, or no nore
T Bl GRS kDa or no nore than about 2 kDa or no
EtObreethhaol about 1 kDa or is | essthan 1Kda. Peptides
Qr. ion are no nore than 70 am no acids in
IP% 'a(?ét}géﬁgarog&no nmore than 50 amino acids in |ength,
EtOAcarathylacetatee t han are no nore than 40 anmino acids in
no nore than 20 am no acids in length
D(J(“\)'?“gér&ehl rgé]sﬂ{aﬁgn 10 am no acids in length. The term
DMPerdimethylfamamidd ers to | ocal administration to
S_I ng the outside of the eye and
DS § 2alRetitiy GhA "D, | P UL o) " Sub- conj uct i val " -
DM&Gerdtmthyl stiloxidenj uctiva - a cl ear nmucus nenbrane
t ' | over the sclera; "Sub-tenon" -
D%ﬂ%e ‘Pgmﬁtt}%/t%rﬂ'ﬁ??ﬁ/ﬁﬁﬁ% nenbr ane that envel opes the eye
TRAUt trifluoroadeticacid he scl era; "peribul bar" - the space
d gl obe of the eye where it sits in the
T'-H:n t&%ﬂg&#& 5]'Ar?etrobul bar" - the space at the very back
chﬁﬁflwrebﬂmemwmrml close to the optic nerve;
y L - underneath the sclera but outside
Na&?@hzsogﬁg{%}rg&#anto t he supra-choroi dal space;
DIPEAamgjisopiopylaliylamineghi s term can al so be used to nean

MI‘-SI@I\IBHer¥ n?é%?ﬂ%? us! trl Klglrn%n ﬁte@ﬁ/l;gﬁysw?@nesé‘)}a‘ﬁf)@o Pﬂ_)tb(?lde

hrase "i mu sin var|a donmal’n
BEMP &r2- @ntyihmmy dethyml@o d@lﬁmﬁ”‘(}’\#ﬂh)’df‘q—ﬂ—mZ -diagaphgsphorine
a 1y binds an antigen or epitope
N%ﬂdggégﬁghhl§@of a different V region or domain. An
I mmunogl obul i n single variable domain can be present
inaformat (e.g., honpb- onithetero-nultiner) wth
other, different variable regions or variable domains
where the other regions or domains are not required
for antigen binding by the single imunoglobulin



are i nmunogl obulin single variable domain pol ypeptides
that are derived from species including canel, || ang,

W@bkpaasd43gdr onedary, and guanaco, whi ch produceP¢iEGB008/001434
chain anti bodi es naturally devoid of Iight chains.

Such V HH domains may be humani sed according to

NaQH 7rodiym BydigxidRies available in the art, and such
N£HO®] N5odii hyliogkn eamdhater ed to be “dormi n anti bodi es”
accordi ng to the invention. As used herein "V H
HEL Y iRNGA9d d v HH donmi ns. The term "anti gen

P@C%dﬂ@duﬂmcﬁ%ﬂr@on as used herein refers to antl bodi es,

ot her ot ej onst V\,hl ch
Pl L RRCBh e D ana v iegee degaRaleL
Etbollfiwét -8i(8idim&thylaminepopydatbodiiatdd erti ary structure
dependent of the rest of the protein. Cenerally,

‘fralpﬁgasﬁ'f"‘@ 36€8®nsi bl e for discrete functional
TEpz(|e=p@fr§bLg§| aimerigheddige and i n many cases may be added,
r_entivﬁd ?r transferred to other proteins w thout |oss
mlst MiHE{S)on of the remainder of the protein and/or of
gth r:anq{g in. A"single antibody variable domain" is a
fold ol ypepti de domai n conpri si ng sequences
m%ﬁ&?@@?@? )Ztl c of antibody variable domains. It
mélkemnelk@)e i ncl udes conpl ete anti body vari abl e donmai ns
and nqpll fi g;l vari abl e domai ns, for exanple, in which
mAk= BYIMBIEE) | oops have been repl aced by sequences
SaMziliurated not characteristic of antibody vari able
In or antibody, varia |ch have been
L(ﬂ?%ﬁémﬁb%er&;mgg%l}quidecr}{pmsglg@q%glj'QﬁSﬁgpe QY ons, as
NMRI4 mﬁ:&aafr@ia@ﬁdt:d:reagmbs of variable donains which
R.lret ai ntat I,gust the binding activity and specificity
of MYHE '§7pg 2 éehgth domain. The term "Light scattering
techni ques" as used herein is a nmeans used to
det er m ' ' ' r I
Co&;m?rcallggvé l%% rieé? : rg% 365 %(ﬁgéﬂeté)z QHFQT@ BH‘QQ? @Eresd@:h without
fudipaxtpluaficatign t Savaritswerel remyed o$iog BIB}Bt’II rstm emorﬂjomhl ch

g 3SR PRS0 08 0 oo

Puwificatow diicginpolndstty feshichremategraphyctelyray wbe paé@rmetdcismg

o5 380 Bt Ao LR g m OG-8 Rt ARG sepBbageten
Purificatiches compolndsity mepdarativeddP Y waapeifeineddirsa Agiend peep

sySmEi S fovgite Rt PO R B 1 £SnRh (R B HE e

gradienti GU00% BUspewsteon). 1 thamBiooiardr & %nbdrmenacid apdBtS cl es

o RTEH e B0l B eI Ry 988y o

detettiomat 254 arh. | i ght scattered froma particle sanple.
The particle diameter is derived by anal ysing these
fluctuations by nmeans of a correlation function. The

‘HSﬂMRmearawwem rec@dedon arBrubert4ﬁ)émr 3PP MHZAY spgdtroimttertie

PRSNGSR AN e

chcb'rsétbg faphy OMLC)Janalysidiwag perfeingdt withKieselgel qﬁrlﬁgﬂmmmlates

ferent S, nside a sanple. DLS is generally
ang Vésélﬁpzeeé’ lfsggﬁsﬁﬁ I}fhal ysi s of nanoparticles. "Static
light scattering” or "Low angle laser |ight

I e . el t
AR PR e P BT A BB o P A0 o
pnh 6@ x 5@irhmnr fot rader 2.5 raléein) diufifg with acbﬁOFMéCngrammtwentaining
f
0SB olfi Aot o s By M Saqibn RESL AR Yorpsient e
full Me theory \Nhl ch conpletely solves the equations
for the interaction of light with matter. Laser
diffraction can be used for the anal ysis of
nanoparticles and m croparticles (O 02 to 2000
mcrorreters in d| arreter) The term Bl ood bra| n

7 NS S\ - I - T



Wthin this specification the invention has been

described, with reference to enbodi nents, in a way
waokioehs@aabl es a cl ear and conci se speci fi cat i PCTI/GB2098/001434

witten. It is intended and shoul d be appreciated that

o e A S e RS S e

5% MICNRY 53 IHR0-95% PRCA; BanopSrmincHels d0B% HEO-BbR MeONES.S —

S O HEA B A =0T dagh e Cph G TeEREHerdP o TP S8 P

minOAold &0 6 %SRRI 95%MMEDN, fovdiate 8.5IIAGINY6 . 8/-6.7himin: Return to 95%

o S8 BERE) T 5 e Al o83 B 8RN

floM rate0®6 enlin@i®, 6.9.0 M0 mi HHald @) 95%tH OREXMIYECN Soiwi rate @tiuced to

, 000 ing a Silverson L4RT ho ni,ser.. osure t
2. i et SR o S anert pries AR A et BElimed Sk eSipiefher
th@ pbsitiver (APal +@SIYfor nbgatREAARCHOBSI) hodé.or m PBCA
pol ynmer. The enul sion that was fornmed was honogeni sed
for 45 seconds and then incubated in a fune hood for 3

E)ganJrless Jrudh ln%Yﬁoth?%ér?L] .eceﬁﬁb%ﬁm thePs Yr?éé;&r(?itcgrigegnds of

nanoparticl es e res I Nng nanopar

gepamb fonmilar(IA)adB ) (164 pancfiB1)@re Brtouhl kut pot linditadf tp thaareaetipns

128008, ] £ mati on by dynam c |ight scattering

Sh?%gmfgrnaté%ﬁbg?k%ECA nanoparticles by the H P process
was confirmed by sizing using dynamc |ight scattering

Sqhers) 1 iluyikatgsdhe igenergl systhetig ﬁ%lt?\éé@%grﬁﬁgfaamB%‘BR g¥YBAles

f i r :

e, b e R BR che i 10 Eug Tl Bl ol

estaiintermediate @) wih thy eantiatibiophengprip dintermediated).
suspension. Sizing by DLS showed that nanoparticles of
a nean hydrodynam c di aneter of 291 .4 nm had forned
(figure 1la). The particle population was also found to
be rel atively nonodi sperse, with the pol ydi spersity
i ndex, which is a neasure of how broad the range of
particle sizes in the sanple is, at 0.242 (figure 1la).
This is bel ow t he nmaxi mum accept abl e val ue of 0.300
for a particle fornmulation. In general, the
correl ogram confirned that the particle preparation
process had successfully generated a good quality
suspensi on of PBCA nanoparticles. The derived data
suggest that the majority of the particles are snmal
(Figures 1b-d). The results suggest that approxi mately
96.3 % of the particle population had a di aneter of
201 .37 nmor |ower (figure 1b). The suspension al so
appeared to be generally free of |arge aggregates and
did not contain any particles that exceeded 732.05 nm
in dianeter, with the majority of the particle
popul ati on being significantly smaller (figure 1c).
The formul ation also did not seemto contain any
particles that were smaller than 143.38 nm (figure
1d). Therefore, the majority of the particles were of
a di ameter between 143.38 and 201 .37 nm a size that
is safe for intravenous adm nistration but not too
small so that it reduces drug | oading efficiency.Fig
1(a) - Correl ogram obtained follow ng anal ysis of a
nanoparticle suspension by dynam c |ight scattering.
According to the data obtained, the nmean hydrodynam c
di aneter of the particles was 291 .4 nm and the
pol ydi spersity index 0.242. Fig 1(b) - Miltinodal 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. The data
suggest that 96.3% of the particle popul ation appeared
to have a dianeter of 201 .37 nmor lower. Fig 1(c) -
Mul ti nodal size distribution (derived data) of the
nanoparticles plotted to depict the distribution of



peptide into 3 m of CaCl2 (18.3 nmM and | owering the
pH to 3.05 by addition of concentrated HCl (2M. The
WO e®ahsi4py sol ution (500 m , 10-20 ng/ m, andP@DGBR008/001434
anount of peptide 5-10 ng) was added to a solution of
the H P agent docusate sodi umin dichloronethane,(1m,
3.058-6.1 16 % wWy) in a 29 eppendord tube. Th
voI;Ee OHHI Ryesolluti on used Wals twi ce Jt hat of
e

NH,

pept solution (M. m M solutldhcfoﬂc%oo
solutlgp@e1The arNfati o o% pept?de

10 1 wth 5 ng peptide and 5:1 with 8 ng pepti den ﬁe

organi ¢ and agueous phases were m xed by vortexin

maxi mum speed for 1 mnute. The resulting suspehslon

was then centrifuged to separate the two phases at
20,817 rcf for 50 mnutes. The organic |ayer %
fidge 3

(contai ning solubilised peptide) was coll ected

used to prepare nanoparticles. In order to conf

that the process had been successful at sol ubilising
the peptide into the organi c ghase, the anmount of

peptide remaining in the aque nwphase was det i ned.
Anal ysis by L and Ednan / guehci ng showg niat
| easy; 99% i deg, an sweeessful |y )§

extr ed iilnto the organic a?ﬁ& Exa¥tpdeet 4 -

Encap ul atilon of peptide withiw tHhe PBCA nanopart&sbes
The opanticles were prepared by addi ng 100 nf-°BCA
monomer to |Pherhoy gani ¢ phd¥eEm™¥8itai ni ng sol ubili sed
sRPEA° and HP ( 1 m). The resulting solution was

pi pétted i nto an aqueous phase (1% w v dextran, 0.2 %
meeheqidtdr Onilc F68, 10 m, pH 7.0) w th honogeni sation

emul sor scr
neutral pH

n, 3A inch probe). Exposure
e aqueous phase result

pol yneri st hon of the B gononer
pol y HU|SIOQ—LE§E—MBS fo was h geni sed
for and thenwwﬂ@ubated i h a fue hood wth

spéed setting 4) for 1
in order to evaporate the ani ¢ phase. The
speed setting was then | owered é 3 and the

lations incubated for a fuftHer 2 ROWES. O ensure
evaﬁati on of the organi c phase nanopart| cle
for ion. The nanopagd s cl e/Suspensi ons re collected
and stored at 4 degreestoC The resul tsiggg7nanoparticl es
WB?@“%%%trlfuged to renpfe any freeLpeptsde and
resuspended jn water PBS. The encapsultati on
ef ficiency eter ned by anal ysi ng thg particles

magnetic stirrer,

by LC- M5 was®found that approxi matel y\90% of the
pept i encapsul at ed, even whep '|dW2pept|de
anoun ed (10ng). Conparison_of/the anounts of
encapsyl at edy pépPi de achieved with(the HP {0 those

achi eyed by the conmon net hod of adyorptigp oato the
panticl e surface clearly denonstrated the ‘superiority
of tlhe HI P-PBCA process (figurgn2 When t he

adsorpti on method was used, a nerfe 1.5% of the peptide
dose~mwas | oaded onto the partlcb- oH The anal ysi s of
t he oparticles | oaded with dalargin by the

adgampte on nmet hod was performed at a edinfpfe®r ent ti ne.
The Kreuter adsorbed p&chénsd s were nade and anal ysed
prior to the devel opnent of the current H P nethod as
a neans ained at evaluating the prior art. The LC M5
nmet hod and HPLC net hod that were used are equally as
sensitive. Exanple 5 - Evaluation of the H P-PBCA
nanoparticle delivery systemin vivo (nouse nodel) The
ability of the H P-PBCA naneparticles to deliver their
peptide load to the brain was determned in vivo in

t he nmouse nodel . H P- PBCA nanoparticl es contai ni ng
encapsulated dalargln u3|ng the H P process were

o I ™~ NN A e a1 a [T Y T



5. HI P-PBCA nanoparticles (5:1 H P:dalargin nol ar
ratio) with dalargin encapsul ated (2.0 ng/ kg total
wa@lome/18mat i n formul ati on)6. H P- PBCA nanopar t PCI/682008/001434
(5:1 HP:dalargin nolar ratio) with dalargin
encapsul ated (2.0 pg/ kg total dose used in
Sqhsmad tysteaiss U eﬁﬁ'étﬂg%{ﬁg’ 'I"g‘?'mﬂ Meén as above, but
injected at 1/10 of the dose. 7. H P-PBCA
nanoparticles (10:1 HI P:dalargin nolar ratio) with
dal argi n encapsul at ed (:yﬁmng/kg total dose used in
formul ation) Thg m ce were sacrificed at D0 minutes
follomﬁgg gﬁj tion, &aP/OYATe brain ﬁ@d | ood sanpl es
col | ectetoang ysed {,gr, the pre€sence 9 i de by
LC-M5- M. ThE bgain data were correctell for od
contam nati on assum ng a bl ood contam natijon of 15 ni
per gram of brain. The results obtained arle shown in
figure 3: The results of the in vivo study! Bst
that encapsul ati on of the peptide w tBtem2tihe re of
Hl P- PBCA nanoparticles using the H P procegss, is
superior to adsorption of the peptide on tﬁgmﬁﬂﬁticle

surface. Exanpl -\Ef fect of pH on the éncapsul ation
efficiency of d r@igiin HI P- PBCA nanoparti cl In
the prior art, the ¥ nanoparticles are fq' Ed By
-sation of theedCA nononmer ign g acidic

sl ow pol yger
el si orR—where—the—pH-gf tlhe aogeo:s

wat er>in _hj |
phase” i € afound ( Ovispidacidtobiiskon. THe Dol N nef i sht hon
reaction undef acidic coRgidobPns requires a deriod of
at least g, hquts to reach conpletion. This nethod
however, enploys a neutral pHto allow rapid

pol ymeri sation. The aqueentme@hase that is used is
phosphate buffered saline (PBS, pH 7.2). At neutral
pH, the BCA nononer is known to polynerise rapidly
(wthin seconds). As a result, the production of

H PPBCA nangparticl es requir t he very quick
Sqsrigac 3K biUsiiaie e SRS 9 kefedigtes SANN § n ¢ hi s
nmet hod by means of honogeni sation at high speed (7,500
rpmor higher) using a Silverson L4RT honogeniser. It
was hypot hesi zed that a faster pol ynerisation reaction

at neylr atw,PH woy| d i mproys. it }}Qﬁgggﬁﬂg%zon

effic cy, by—gt-ckly en pi ng— e'ggiﬂge
paréri’'cCtes. |n c®i%¥ast,Bprol ohged pol yneri satg ul d
| ead to gradual skdess of peptide frorfedte enul sion into

t he aqueous phase. To test the hypothesis, Intermediate 5
nanoparticles were prepared, using the H P-PBCA
process, by enul sifying t¥&"8EA nononer with extracted
peptide in either PBCS or the original nediumof the
prior art, 0.01 N HCI. Both the acidic and neutra
aqueous phases cdnt gi ned "tde. ¥equi reed stabilisers

(0. 2% pl uronic Trop dENBPHIYe  TReyhanoparti cl es
were prepared f oW ng t hggdar ocedyye described in
exanpl e 3. The ampunt of peptide used per fornul ation
was 5 ng. The follow ng formlatigns wereprepared (one
preparation each): 1. H P-PBCA nanoparticles al one
(35:1 HI P content), pH2 Zschedb - PBCA nanoparticl es
alone (35:1 H P content). pH7 3. HI P-PBCA
nanoparticles (35:1 H P.dalargin nolar ratio) with

dal argi n encapsul ated (5.0 ng input), pH2 4. H P-PBCA
nanoparticles (35:1 H P:dalargin nolar ratio) with

dal argi n encapsul ated (5.0 ng input), pH7 5. H P-PBCA
nanoparticles (10:1 HI P.dalargin nolar ratio) with

dal argin encapsulated (5.0 ng input), pH2 6. H P-PBCA
nanoparticles (10:1 H P:dalargin nolar ratio) with

dal argi n encapsul ated (5.01%g input), pH7 7. H P-PBCA
nanoparticles (5:1 H P.dalargin nolar ratio) with

dal argin encapsul ated (5.0 ng input), pH2 8. H P-PBCA
nanoparticles (5:1 H P:dalargin nolar ratio) with
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particles were forned at pH 7. At pH 2, the

encapsul ation efficiency was significantly | ower at
WwWQ@2®848048veral | , the encapsul ati on effici ency REBEGB2008/001434

hi gher when the particles when the particles were

repared at pH 7 than when the re prepared at pH 2.
SC%@ Hustratesthe SyRNPSIE ipintym Wieln anti body i n PBCA

nanoparticles using the H P process A donmain anti body

(anti-hen egg | ysozyne dAb) was fornulated i n PBCA

nanoparticles follow ng the pyocedure described in

exanpl e 39HThe anount of pr@i’@i sed in the O,Si’%

formul at jon was 10 ng. A total of two fornulati ns

were prehar@y. +r—erder~to deéﬁrm' ne the_anou of

encap$§ afled dAbstdhe pagNT s wesmeeent gi f ygegoHo

remove any free protein and@hen anal ysed by Edgan

sequencing. In addition to sequence information, Edman

sequenci ng can al so be used to provide quantitdtive

i nformati on. The process involves harsh chem cdl

treatment which destroys the particle and allo

detection of the encapsul ated material. The results

obtained are shown in figure 10. The results suggest

that it is possible to encapsul ate a | arger rmlg i

Stage 3

usi ng the P- PBCA process, Jfut at a | ower effigiency.
However, ¢t may kg,ROssiblg’to increaga the efficiency
of encapslul & i ap=by—ep! | 'Ln e~protocgl.b
vvithB?"HE dbnai n yant i bg'%:‘i’flr\.m Wt h current prot gcol

whi ch has Been optimsed for dalargin, it was possible
to encapgul ate approximtely 2.56 ng of the 10 ny
used. Thi|sstgdunts to an encapsul ation efficiency of
25. 6% ich is high for a single emulsi process
where a Preotein is entrapped within a fly phobi c
particles/rmtrix. Exanple 8 - Optim sagi®n of the H P
process § i mproved encapsul ati on of Zdgmai n ant i body
in PBCAY nanoparticles In order to igpheve the |oading
of d(r)r:g(g ant i bodi esaget he dal argi n protocol was
opt i mised furt her—The—protocol fol dalargin that was
us&y" asoag}rti NRFPIPRSTAPEILFOBr Ot m i s described
i n exanpl es 3 and 4rdcifdden ai m of the opr col
nodi fication was to achi eve ful ljwsmlaskizl i sation of the
anti body in the organic phase and efficient
i ncorporation into the nanoparticles. This was
acconpl i shed by i ncl udspigensrd addi ti onal honbgeni sati on
step to forma suspension of the H P dAb conplex in
the organic phase. In general, the follow ng changes
were made to the dalargin protocol: The dAb that was
Sdahea@ 6\ullgstidies MEGenenatsyihitietic Tinge tbhlthe sreparation of the Examples

5-26-593 I s disclosed in PCT WO2008/ 149147  The
1R g TR e et ool B e O P 9HE B8
(Intemhediptes 1001 0ty witB e itnahthiopbdrcort \(IntekimeditBAA, 12

ng dAb per 100 ng PBCA pol yner. The dAb was conpl exed
wth the H P (docusate sodium at a nolar ratio of
82:1 . The HI P solution concentration was 30.581 ng/ m
(0.06879 mml in 1 m). The acidification of the dAb
solution was carried out gradually and wi th constant
m xi ng to prevent exposure of the nolecule to too | ow
pH val ues and degradation. The pH of the dAb soltuion
was |owered to a pHof 3.6 with HC. The CaCl 2 was not
used as it could interfere with binding of the HIP to
the dAb. The acidified dAb was extracted fromthe
aqueous phase by vortex m xing 500 ml acidified dAb
solution (24 nmg/mM, 12 ng protein) withi ,000 m
docusate sodiumin DCM (30.581 ng/m, 3.058 %W w)

foll owed by centrifugation1oo separate the two phases.
Unli ke dalargin, the dAb was found not to fully
solubilise into the organic phase. Instead, it forned
a white precipitate at the interface. The precipitate
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suspension. It was inportant to ensure that the

H P-dAb pellet canme into contact with the honbgeni ser
w@e@bas@s started m xing i nmedi ately. HonmpgenPGHGBRIVS/001434

for a longer period of 1 mnute gave a better

suspen Aon, but the dAb lost activity. Follow ng

‘onngegisation, he organi c phase was | &6 igto thedh

peedor £ gﬂdtﬁébRn1 BEA—BHOMTETr Was a?ﬁ@ﬁh U Bon

| i'gurd nononmer was found tosegsily mx wth e

organi ¢ phasRermddt@ sebgani c phase was then usgd to~ .o o0

prepare the nanoparticles as described in,exanple

The nodi fi eQ=prieredtir® was al so applied to the o

preparation of H P-PBCA nanoparticles containi ng—NH,

encapsi dated mAb. A full length nono&%%ggl any1Yody

(anti- CD23 mAb as disclosed in PCT 9/ 5&679s”, ﬁ:

150, 000 Da, 12 ng per 100 ng PBCA pol yner| 860:HN" ©

H P. mAb nol ar ratio) was fornulated by foll ow na. i he

prot ocol devel oped for dAbs. The foll ow ng Wil

observations were bagg; The mAb (anti-CD23 as Q

di stPosed in W39458679) was foundqLg require hi gherNH,
anmougt s\, ! hah-\jhe \EG=—dAb—Vhen-Extracte i ng
t he H PHagd mBoswer e foung fp behavens H

the dAbs: they di g.NfotCfully Solubilise’in he )§o

organi ¢ phase and formed a white precipitate at tHg
interface. The high concentration of the mAb stock
sol ution allowed to exggﬁfﬂﬁgt with the use of a 250
m vol une of aqueous phase instead of 500 m in order
to achieve full extraction of the mAb into the organic

phase. This ratio of 4lnte téSphase to aqueous
phase worked |ess well, it appeared to conpromi se the
InfeérireVidty 19f5.BRsn 6B Q cafbahio i ne(3-83HbBxamideent .

; rati o of organic to aqueous phase was clearly
preferable with both mAbs and dAbs. In order to
prepare the nanoparticles t H P-mAb pell et was
sol ubilised into the organic Hg by honpgeni sation
by neans of the sane hono I sati on step that was
enpl oyed with dAbs. TBe H&gation was found to be
successful, but the s&5penSion s |l ess snoot h,
probably due to the larger siz t he HI P- mAb
conpl exes. Honpgeni sation fHgNa |onger period of 1
m nut e gave a better suspension, but the mAb appeared

Thesyadiests.af intemrediatest desarifed Ry SirgenilshiSHRMS 135 Jetailed
wiigPivdd3ehofd. 15 seconds. The nanoparticles were then
prepared followi ng the dAb protocol as described
earlier in this exanple. In general, the encapsidation
In®drmiddits 2¢ F@dl%@tﬂu (hb,agegﬁndﬁﬁog@rﬁwmiaor-ml re
substanital nopdifrcations tQ the dalargin protocol.
4.5 A-tetramethyilr 1. 3.2sdiaxghorglan: 21yliphgnvlipentid-epgate
ratios for solubilisation (82:1 and 860
Bot h dAbs and mAbs were found ngy fully solubilise
into the organi c phase. Instead,’t orned a
precipitate at the interface. Irf-arder to solubilise
into the organic phase, the pregeihpitate was
honogeni sed into the organic p g to forma solid in
oi | suspension. This resulted i successful particle
formati on. Exanple 9 -Encaps'lation of donai n
anti bodi es i n PBCA nandpartfi cl es using the nodified
H P process. The 'é' P.@raotqcol for dAbs as
descri bed in exanple ufied ncapsi date a
series of dAb nol ecul es. TheOdAbs—ere sel ected on the
basis of their isoelectric point. The aimwas to cover
the range of isoelectric points (pi) that would be
likely to be used in the pnocess in order to confirm
that the process was versatile and suitable for a
range of dAbs. The follow ng dAbs were sel ected for
the experinment (table 2): Table 2The DOM nunber refers
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The dAbs were then extracted into the organi c phase as
described in exanple 16. Al dAbs were found not to

WO aobg3@ed ubi | ise in the organic phase and to POI/GEB2008/001434
precipitate at the interface. The untagged dAb ( NT)

T RHA D e e s BLEEABL A SN T B

depdils aFe elsvrshelowmg positive charge of the dAb had
apparently permitted the formation of a stronger, nore
hydr ophobi ¢ conplex with the HHP and resulted in a

Stageat @yclapegtyb 2-[tfettbotdxysaboryhamird]tenddsineatel nt o t he
organic layer. Follow ng renoval of the aqueous phase
(top layer) the organi c phase and dAb precipitate were

ToS&&&bﬂuddd&QQs}gy [(réwm?fycémbhmanan@ijpémm-em@paa (2.00 gsg 29
e as e In e
e At 2D ) by b Shes aeet 5 aaentindt [ARHT o Iofb ping and

DMAP$113 Mg0o0. dsfnrﬁcﬂ? analmigterd Wes strrsafar 15 mirmtwewnm 091§,

b DS- PAGE, . sa s were spunfor | Om nu at .
102D ELAPEY Sre BAT TSRS TS A el ipasiign was
dilat‘éﬁ|W|t‘ht[@(dM%)ﬁsHédGmﬂﬁHJCﬁtbnh@SleQM@Bd)J andlé@eenteftedPBSracuo.

Super nat ant ellet fractj oA t i t
The JERENARES PETER oI FyOg poory T Ben kA Gente e
préviddiiheditle 2B poNRA&loib(2. f5§$8?%C§h_eIdI)S LOWISC o284 [NAHH.

obt ai ned NuPAGE gel s. A sanple of supernatant from

hol | ow fornmul ati ons contai ning dAb was al so exam ned
Stagel2-Usefibpsityl (IS 5-(Ebroaftbhenyl)-2-f feesbutoxyedrbdnyl Jamino]pent-

nol ecul ar wei ght markers. Lane 2: VEG-F dAb DOML 5-10-1

4-qnoalgt agged encapsi dated in H P- PBCA nanoparticl es.

Lane 3: VEGF dAb DOML5-10- 11, nyc tagged,
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m/(zMéOd[Mva-t]Url ng condltl ons (heat treatnment in the
presence of SDS) were required for the dAb to be
rel eased fromthe particles and run on the gel. The
Stege 3pCydteintyh (2&4E ¥ 2{(tedt-husoxysarbooy s hojt 5- (3@, 26t dAbs
[ t b onal
tet%a%ﬁétﬁgnﬁ %—gtcﬁ%x%ﬂgr?)gagu %M‘E@%@!‘ﬁ‘%ﬁ 3%210%{&b| lised the
HI PdAb conplex into the organic phase to al | ow

T HARERR by odnfif (ARl PoldifooRBhi-S1de. £ 8 Tesult
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on of’ t n the parti réfore,
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dAbs. Exanple 10 - Encapsul ation of donmain anti bodies

i n PBCA nanoparticles using8the nodified H P process;

determination of |oading efficiency and neasurenent of

activity of fornmulated dAb. In order to determ ne the

I oad| ng. effl CI ency that the nodifi ed H P pr ot ocol
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Lane 5: enpty nanoparticles (negative control). Lanes

7-10: dAb standards (500, 125, 3 1.25 and 7.8 ng/n).
wh2med3i4 14: dAb standards (7.8, 3 1.25, 125 e GB2008/001434

500ng/ m ). The gel confirmed that encapsidation of the

e RpPTed hobEor B! hestotraneree Wit RBsgopined
or@zﬁ?ﬁcéﬁh@dﬁé&rvﬂﬁ F%ﬂ:g?tﬂ?% lQieiheg hieig SOREanciase esitratéd. The oésiddrewas
pusfion by rolR Tt erpe et AR ntire) Wplipg i tve
coﬁifﬂo\élﬁd “iT'?]@?'ﬁgWh Gielr.SLCMSNMILSE08.2 EMMTJT émem?m ¢3GnNHat
O diAT) b1 ) REBRRAGS oF 7 BHET Ttk B L% pre 7 g
mg€|47q¢ﬂ1; 4 ras, gl-i%aiehzedﬂe 0d AP hrayl 5@86512ﬁmeﬁ)$6u515(07 (1H, m),
4 FEHEPRDE, mh et LBB( T Bre6n LM gtk DS (BHeih 1-37 (12H,5).

conmparison to the standards, the concentration of dAb
i n thetn nopa t[cl- A

R5g4.4 Sitbt%bthi I- 1be-diaw_ncmpwty@fent-h@nbatdrg
|nput Therefore, the loading efficiency was 27.6 %

The dAb | oading was 3.31 %ww. In_order to rel ease
the encapsi dated dAb and assesThs activity,
nanoparticle sanples were a|SOEﬁb ected to heat
treatnment. The dAb was rel eased rromthe nanoparticles
by incubation at tenperatures ging from4 to 65C
for 1 hour in the presence Q g Tween 20. The process
is known to achieve rel ease||of |at | east part of the
encapsi dated dAb fromthe grarticles, however it can
al so cause sone | oss of dADb tivity. To mnimse |oss
of dAb activity as aogesil TY© heat treatnent,
sanpl es were al so i ncubat edpat for 5 mnutes,
foll owed by a nildesiQeatnent at the | ower
tenperature of 37C7Tor 55 mnutes. Follow ng the
i ncubation, the sanples were centrifuged at 10, 000 rcf
Syinthresised vy Analegousomeibpds to lotermediate @assiog thiermediatetthat
The supernatants, which contained rel eased
Stg%)é o\f\é?tié Cof 1 ected and anal ysed by ELI SA for
LCMS:i raizt500 [NMink]r E DNMER(B060 AtHzye3D Glg)a: 7§éd1Uys)EZﬁ$ﬂ B(1H,

N rb 9 I t
mb T90, 724 M DR SBE BR Jafe Hfie), 6P224. 65 (HE D, SO il
5.1&S5100d 1k rh )y 4vGEish 3D (IFH,am), R.8RES59-(2M, 19% TﬂéérﬁB @H, Mmrt64 (9H,
?%QH% Iocked wi th bl ocking buffer ( PBS + 1% BSA)

roomtenperature whil st being rocked.
Plates wer e mashed as above, then 50 ml triplicate

nBASER A0y L. St 29 Sl Sl £121 o

and the plates wer e agaln |ncubat d as descrlbed

above. Follow ng washing of the pllates, 50 m per well
anti nouse HRP was added and the p es were incubated
as above. The plates were final Byglashed as above and

then 50 m/well TMB reagent wassadded. The col our was
all oned to devel op and the rea
addition of 50 m per well
was neasured at 450 nn1US|nd a Versanax pl ate reader
and Softmax Pro V5.3 sgftwgfe. The results obtained
fromthe ELISA assay_ade showpin table 5: The

rel eased dAb was fourfd t with the high
tenperatures rel easing a greater unt of protein
fromthe particles. The sanples treated at the two
tenperatures of 65 and 37 degrees C were found to

exhi bit the highest anount 19f rel eased active dAb. The
original level of activity in the formulation was hard
to estimate as the rel ease nmethod is known to
conpron1se act|V|ty, but, conS|der|ng the PAGE result

' ~r N~ S . o




i ntravenous route. The nanoparticle formul ation
described in exanple 10 was evaluated for its ability
W@ o00daBi4ger its dAb load to the brain in the neCEEB2008/001434
nodel . Nanoparticl es contai ni ng encapsi dated VEG- dAb
were conpared to free dAb in order .to rmn
Sypeesise E@ﬁaalﬁmﬁ Petody &'|"&erm8f§5§eas'9%Eﬁs?'a??eiatfp-‘t e
Stgéepbgsg;{gané:grrpared to that of free dAb nol ecules. A

bat ch of n articles was SQ._prep redaz
Laiimiza0n THEHE. R BRR (R00dwie GRC e 2o BF S} Roative b 20
(1ﬁt ébdw 451th fgluﬁy ggig)é @l 1\'766105 WH Glﬁ)f 6@793120 (1IHT%)p9I1 BI§07a(t1 H,

m)aﬁdmeftﬁfir{%tr@s?ﬁa& S Fl)et P%.ﬂr%@HTWé 1eé¢ (%rs) th: %(12'*
s)poi nt was chosen in case the dAb concentration in the
brain peaked within mnutes after injection, as was
found with the dalargin peptide. The later tinme point
IniheaRRES! A0BioMmAB48d0-5dnéthyBénkerie Some cl earance of
the dAb Tromthe blood circulation to occur. Any dAb
that was present in the bloed could contam nate the
brain sanples and distort the data obtai ned. The short
half life of the dAb int by ood circulation (20
m nut es) coul d perhaps |iJR Lhe bl ood contam nation
at the later time pointBr'this pkrmtting a clearer
readi ng of brain penetration. Correction of blood
contami nation in brain sanples: In order to account
Th‘ecsynlhlaas aftntetmediatthisidetailbe: withiaiStheenerd awd fulh @xpariasental
to brain uptake but was nmerely present into

de?arﬂgaﬁ‘?g Or\Nrth)%%\ﬁ vessels and not in the brain tissue

itself (blood contam nation), a start-chase study was

SO bekPE e 410ao RN S i n 1 he bl ood and not

to penetrate the brain. The chase nol ecul e that was
Tocdhsalefiorvat A-trbmoeditmiethglading (1.86 be91§?r|’mnmh)tih B&al (33 ml) was

adgE? TR 8 4'%%%5@%&% @I bGP had "
stl_ded etREdori hhaure, fmﬁmdmruamswgemm@vddewleerq;duqmpne@sure-
Th'teitréssiglgge\%@%gggﬂggée M\j% Oﬁgst‘%(apv{l) ﬁ’ﬁM %Fa'dwn,gﬁ&aﬁ gpfgﬂor\uater The
orgmm)eﬁra;&scwérfeicomivgledhémﬁd (MgSes fideredzndtdeacenttatesidyacuo.

Tﬂ'em ;grgdté(? él%agepoghé)cggy gcﬂ%nﬂ %@oh?a?&b‘?a @K’eEWm MeBRe) to

affghthe ditle pendtuptam beige selid (at47t9;(7 9 € eIl b e Byn/efsae EMak]".

HIOIRGEIMES: cRoReor ST PRI OF BR 4 R oE, 2 2Bam. ).

sol ution (control) given at t=0, followed by chase at
T S were sacrificed at t=10
St%qen%{qeg'% ém%es ﬁ}%%§'%§gé adm ni stration of the
chase. D Cont rol particles, given at t=0, followed by
Tochseticat of t4=trbmgi Arigtle - ma:hylelmlm{t (2.4000.0p85 trimdl)es 2 g8 wexiure

of ?otluéne&tpfkpﬁl‘s?“ﬁ?tor <) %t conb 5—??6 %Hh%éd.uﬁ r%lﬁjngébﬁffse&

17128 howg dT rhg/reahmmwaﬂ sttr-wEat RTrfat é&;mlnﬂh@ thboveatgd du peflux for
t .

555 O B R UGB RSB 1.0
Theh:awm lanen wazDpargied asd washddositiowater, pOme \ibizd/(§Q69),

- / 68
f"t%?,ﬁmﬁﬁﬁcei%&@'ﬁévﬁéﬁ“ﬁhg cRIGERASELE Whis Slittd ekl
chranato@ephyy(108sEtQAr in hgotamﬁi to\aﬁbmefd@sw%d Pedgct @asaseear oil
Nanoparticles with dAb: 1.584 ng/kg, 50 ng/ kg PBCA
pol ymer. The nanoparticle suspension was prepared for
i njection by adding 160 m pol ysorbate 80 solution (25
%ww to 3,600 mM nanoparticle suspension. This
resulted in a final concentpation of fornul ated dAb of
396.1 nmg/ M. This amounted to a dAb dose of 39.6 ng in
a 100 m volune for a 25 g nouse. Enpty nanoparticles
(negatlve control) 50 ng/kg PBCA polyner The
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Fol l owi ng the end of the in vivo procedure, brains and
serum sanples were collected fromall the mce and

WO e@2a043The tissue sanples were snap frozen iPCT/GG008/001434
nitrogen. Al sanples were stored at -800C.

QoA S Rt e e ()

s)\/\ﬁhgkl‘tH of), 1.5e (1M, 23?1@ Yol3ve). was added to each brain.
The brains were then hoanenl zed using a Covaris

acoustic tissue processor (Covaris E210). Anal ysis of

InRirAicatate B: W&n%@h@d@ﬁﬁgﬂrﬁmén&é@@) The brain
onbgenat es and serum sanpl es were anal ysed by MsSD
This was achi eved by adapting the anti-VEG- ELI SA
assay described in exanplel18 to an MSD format. The
serum sanpl es were anaIy~eﬁls 1: 1,000 in 1:10,000
di lutions. The brain sam wer e analysed in 1:5
dilutions. Results The dat@ was processed and the
results shown in figure 8 Bere generated. At 10
m nutes post administration, the dAb in nanoparticles
resulted in detectabl e brain uptake which amounte

The gynitgsisiof Intaemediates $ip shipen i 3hema tepdpy @Xpw'mmta' details

arBsBbWn BElovhe slightly | ower concentration of 3.3 ng/m
(prelimnary data). The prelimnary data did not
i nclude the readings fromtwo aninals that coul d not

Stbge §O4 bRShRI-id L 1-RicBtbergaiaan nation as the readi ngs
fromthe serumwere too high to be quanitified. In

TH£B6ILEdN oftznmefnﬁnsxbafnﬁo §rh|ﬁ3r$e (apmgeaa 86Imineol TR dFiodainethane (3.4
mAEGREwes HEwyARed WBRSYaN et ot i Be) THace bah was

refiolsdbhdthewdactiof Wais Stiffed ahRT fiiedehaiidy aygoea f@dBatrainutes. The
cunul ate i rain resu ng..i

C t in a further
sofaE W oy on o0 B Errg 57 ylegeslgibiriteh oy column
chﬁ@?%ﬁb @?hy =i/ I?épftab@)ftenﬁblgll tﬁedtl@eorﬁmbdlrﬂ\m.ﬁb, 6T¥eyield).
a ife (VA), e fr LN lhe 0
L iz dhivats T N (0Bt gt TeaniP Raf 4217 3.
mpard @Hes, MCﬂqgezm% H,$).hydrophilicity. This probably
nmeant that nore of e free dAb was avail able for
brai n uptake conpared to dAb formulated in
InfeRiveaRite 7€ '@mp%ntﬁ hﬁ(tbﬂaﬂl_t%mg&mgmmgm
1 Cl 0 to offset the [oss of
' 2RI AN K IRNENY A -HOMOSETIAAE on from the systemic
ci rcul ati on The drug Ioad| ng in the particles was

3.31% w w. The dal argin fornmnul at had previously
required a | oading of 5.0 %W/Wé er to generate

brain |l evels of 45 ng/m . Hi gherjy@eptide |oadi ngs of
8.9 % had given peptide conceons in the brain

that were up to 833 ng/m. It 5 that a | oadi ng of
3.31 %ww, especially for ttDe v gh nol ecul ar wei ght
bi opharm is not sufficient for significant brain
delivery therefor ur ther fopti m sati on of | oadi ng
woul d be necessary end 80 m nute tine

poi nts were perhaps B0 Nt e. Pmus studies with
dal argin and | operamni de had & | nstrated that

TrgeniRe o Tuafedinel wstp p B ggethed v Eisihenta

deltailg laes shalwruigelbwevel s in the brain were achi eved within
5 mnutes of adm nistration or earlier. Atinme point
of 10 m nutes was chosen to ensure sufficient tine to

Stage 1-00+tea-Butd(dimethgdsilyl$-t thebynosrdnés0 mi nut es chosen to
detect any long l|asting effect of donmain antibody. 4.
The HI P PBCA systemis only passively targeted to the
brain. Wen given intravenously, such particul ates
t hat exhibit a hydrophobi c2surface are known to be
passively targeted to a nunber of organs in addition
to the brain. These organs include the |iver and the
spl een. V\hen g| ven [ nt ravenousl 2’ the nanopart| cl es
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not exceed this brain penetration threshold at any of

the tine points that wereanal ysed. Therefore, despite
wa@e@nildi4ssant | oss of the injected dose, in terper/6B2008/001434

overall ability to penetrate the blood brain barrier

the particles may ultimately be superior to free dAb.

In general, the intravenous route is known to be the

Td@sﬁsp'éhﬁbh eﬂmhamoemﬁeemcg‘ saadrﬁm)at a@dtomne‘ (@0 rpipasd \evgs
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avallable for brain dal%%éﬂ %%n a head to head

1.8 Ms bA0 KEEVBL Q-3 (O {&@H ™ ated drug, the

intracarotid route is nore likely to prOV|de a true

stagetolneronsarborkPuf bR Lyesdrion of

H P PBCA nanopartlcles cont ai ni ng domai n anti bodi es
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e ie ad eyt TR ERIRE sl SCHRERRGS HeCethy
aoétd@ésta@meas Griegl oven maghesiteulpaatetand evaperated drider fédused
t hat S

pres i e SR ARO R PR D e M e BRI (2556
od% §|§m$s1H8wR aso Mre, CDCRY), PTisArHL br er)eaea (19, d, Ne65Ha), 4.3
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al so known to be taken up by tissues such as the |iver

S L LN A e e T e e

hdhhgehmﬂ@cted enpty nanopartlcle dose (-60% when given

the t t th .
o bt ordkuer SRR P8 o Gl Bmssernge
(2|158a5". e‘mmgrmbbwl @0chniyasd°Colad é@fegloyglopemamuoi 39 ml, 15.3

SRR e PRl RB TR obEh AP el i o e

wagstirred adrota mbwscnlaltt reoMSmbémugébeigaelr evapokatioy uhdergedmecdje

n ac rate ndi.cati o ilit
orBShES The Re 85 el BisRved i giethte1nd Bl ancpasned witn
1NDEISI, gIv Nézct(h@ndbﬁnevﬂihsbtgéwﬂdnfm 9/as thenddriidgpvenamghdsum

he
sulfRTedt i ey BRotali e B ARt Bty ne hrpduds Wasclied by
cokit chraslatogtanhyiusim etindasstaticptanbr( uytoogite 2126 g, 73% yield

xper i ment IS ssar t l.e
of Y€ Bampa i HEMHS” g5 Ah 8 EERT [ Y1t (460 Mg, EBBR s 2 1m,
d, Jaegpay, 5l 13 (@Hf o),np etH, o 3BN@Hf mg,ez.@im,wg)r €.95-1.55 (ng, bm),
tracarotid route by nmeans of a
'1§8$g é &iﬁg?ékgktgﬁtﬁﬂnula. 3. The chase was given
intravenously via the tail vein, but unlike the
previ ous study the antibody was given by means of
cannul a. G oups of animals: A Control particles,
given at t=0, followed by chase at t=5 m nutes. E: dAb
i n nanoparticles, given at 22=0, followed by chase at
t=5 mnutes. C. dAb free in solution (control), given
at t=0, followed by chase at t=5 mnutes. The above
groups were sacrificed at t=10 mnutes, at 5 mnutes
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The nanoparticle suspension was prepared for injection
by adding 160 m pol ysorbate 80 solution (25 %ww to
W@2@9030B84 nanoparticl e suspension. This resul t BA/GB2@S/001434
final concentration of formulated dAb of 396.1 ny/m.
This anpunted to a dAb dose of in a 100 n
SIgGR sy RO G252 e OB 1FET GIPYIRRGRI e
control): 50 ng/ kg PBCA polymer. The nanoparticle

suspensi on was pre ared for injection h di ng 160 ni
Cystapasbt Mdiea i NeRBengHOUEs gkl e Pa Y BET osernate
(1G9 Hn@dlwﬁyélsmdqﬁ aaétloadNB/EHFW%altéi' (Bﬁsulme@hl) The
fi nal concentration g

o203 TG WY A BB I SOu R ERIe i 2R L acetate

(20 Rasl fided aRd whsHBYIRRN 1Hrr¢@od>%~b1 MMGI@Iind toriRé. The ethyl
(unformul ated contr ol 584 ??the dAb aol tion

acgiale Prteagls wererdsied Mg ?Q’t?ﬁ“m/s SYaRorIeg Upgn fpduced
préés@?éﬂosgweuﬂwb Produet 398 c[baﬂ@jl \much I@s&n@a@ unts@ﬁhdtn@ (2.0A95%

dose o vol umre for npuse.
VeGP VIS: TS UG IMTNG) prroNIE80 e, (e e £ 6 Hown
J= Brsl-fzb B BN nWeﬁQ (Gﬂnﬁs aj@ﬁ(zHAtn)léhmﬂmtrﬁ)S 1O%55 (9H, bm),

adm ni strat'i on, in nanopartlcles group
1.45(@bst-ed high Ievels of dAb in the brain, at an

average of 627.60 ng/m . The actual concentration of
Stalf¥ds ] @ydiJeﬁntyr ig)- M&%n@@ﬁ@hlaut&yembnylm.ﬁd]sutah@m@

figure did no include the readi ngs fron1tmo ani mal s.

The t npl | st hat
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erero

tes ' ion the brajn 0
waSRBRRiad Ghio SHoa AR BrieR B rolo PP RRISOERPhAEG 10-20%
etmaéétb@ iR hlblehe tapravite atozagl(fm%/ﬁdldy\bﬁthlermhﬁxdudd\b In

1.9en nanoparticles were foun
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J=ir BHZR e8P 30 (11QUhE 2.2622.50 (A6 nd)), $@5eN66IE@M, bfrmpmd4rheH, s).
determ nation of the brain to blood ratios for the
groups (figure 11) . The dAb in nanoparticles group

St&yd6-e cﬁsi)ehfyaomtmorhbmymtrn@ﬁogehaétevvere greater than
%%2t B%th tinme p0|nts 1.569 and 1.845 at10 and 60

m nut es respectiv Su Stln maj orit o
A et o CeromaBhanen Laacte SR i DMr. e o Bab Rapied 1 Brc
wu%wcdhﬁb@tﬁéth belthGNefH @)t91 IAD SQfmﬁ@I)Wseacﬂbafr&QTsﬁgle&ﬁfﬂndWThe

ral n (0] (0] ratl o a wer can o
5 Js RO vaigt TR Sopicand BB TRTL S f o agan to e
A SRR icy&bpentyl (2 S blodso- m[(terpﬂnﬂomamaaymarmhe]bdahbater(y 2

0. A o0y e LT it G50 et RN o 0B, B e o

war@Ub eoonT kéraperatird) eAftatSichritieraaotisrewschedies td $eeCharai n

rior, ta liver and the s h tissues ., to

ot tRELG BF hafREie wor B, ABE 418 FaPhSieh pRpaRdifoe

co&q’bd;té adwae afldveedotoaiod| to Fhem itethpersiroasd paute onesa mixture of
as successful, providing a transient hint of an
increase in brain uptake of dAb. This was probably due
to the insufficient dAb |loading into the particles, as
wel |l as due to the delivery3dsystem being taken up by
other tissues resulting in only a fraction of the
injected particles reaching the brain. Therefore, in
order to |nprove the systen1and achleve eff|C|ent
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necessary to extensively pegylate the nanoparticle
surface in order to limt any non specific targeting

WO 2000t180884 or gans. I n general, the nanoparti cl ePG/&EB20UB/001434
descri bed in this document has great potential to

eve the efficient delivery of do ntibo s,to
=Bhg B apivaRONEUEICH Heger iy o5 bap EREclag, Beshed wih 3
poBtidse iof iva ! brivetanditiett dirﬂardi (M?gSEM Ifiltere@ chind redporEbed i Vacub3
- Enc apsulatlon of d dP di es
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dAb encap3| dation. Initial experinments used

cati of H Pen ti L r,ot o
Star b CHIPTT BR AP ROy § Y eI T Fse
dicxab&iclant DygysteayiR L chobisbrieatpt y nanoparti cl es and
m crospheres. Initial fornulations used 100ng/ m
stocks of PCL in dichlorornethane, (DCM, and 1%
A Plxtire roif eydﬁﬁa&ntyt Si-(glm¢>ma|she?tyr)fLal®dramermbﬂeh1 29,271 mmol)

KGR RRE & ety B onaieinenror 0T al8 et 2o A aiar

Pdmg(dmdnpwm)gs ngoezm mareely ;1 DIISOf wag heated phderiasttodan

aumigifies o o CARiR IS R B9t S ERE Rrer

hr € rrea):uomﬂasl%m{bléteMefnCE tﬁé’%ptlc(rdmmﬁém/as@oolphem ydom

ek B BSy R ERG = Mialits S FERAC R Gl the yGrS o™

separatdd, tHecorganic IﬂyeoWashepthhpmétgnmd bviree, deetlioed ntagnesium

oo B, st 60 R RS o Rl EARSf 0 fop g
byrdolunus clopmatogdathy eiuting siith\ir) Q% DA mehexape(0.65 g.049% @leld).

f pensi on as nmacroscopic particles once
L@Ege%&%ﬂq&lﬁgsvent had evaporated, (data not shown).
The process was further |rrproved interms of particle

407, (BASF Corp ) or V| tam n E TBGS and hormgenl sation
speeds of 7500-9000rpm for 45 secgnds to 2m ns. Using
this process around 1nmm sized par, T SHes were gener at ed
in all cases, (data not shovvn/ |
was chosen as surfactant A Y. honogeni sati on
for a protocol to encapsi date dAbs §hown bel ow.
Preparati on of H CL m rosphe{_1| @V P), which
encapsi dat e dAb. P- BCL Jn cr ospher es wer e prepared
according to the met\ﬁod ogy of exanple 13 above and
any changes to thi $Hhwoef ocol detail ed bel ow.

Formul ati ons used: Four PCL (poly-e-caprol actone)
formul ati ons were pr@paoed: i) enpty particles with

HP for PCL as MP - 40!0 rpm (2% Vitamn E [ TPGS] as

surfactant) - 2mins iif pty particles with H P for
PCL as MP - 7500 rpm Vitamn E [TPGS] as

Tyt BEHRAY fuprrddBifG.a ol B By i Gl g 02@)‘%{9“%12‘3

E [ TPGS] as surfactant) - 2 mns iv) Partlcles with

P-for
Stgds e PR R e (Pl B BibBhmib g 8l
(carbaegam(nb)-2ehienyllphbrypent-deneate (ibtermedits 8)
( DOML5- 26- 593 as di scl osed in WO2008/ 149147.), batch
TB090220 1.5 nmg/ M (14,246 Da) - used 4 x 5m (actual
re-readi ng of the dAb concentration using a Nanodrop
1000 Spectrophot oneter, Ther#o Scientific, confirned
concentration as in fact 1.04ng/m) (2) 82:1 HP
solution ( 1 m, 30.58 ng/m) (3) Acidified dAb
sol ut| on (25 rTg/m) N/A (4) Aqueous phase 1% wW v

e o . P ] I



gl ass neasuring cylinder, and topped up to 5m wth

DCM then re-m x, (stirred beaker), and used quickly.
w@engas4sat i on of dAb sol ution. Preparation WaBCTIGB2008/001434

intially O’N at RT 600rpm and diluted back to correct

t . [ t '
L R e R R e N o P
tetrarlu‘v/lu!t - 133, QQﬁoﬁE&bolamzLyf)ilﬂhdrwmm#mfoafea(mturmwiate 2) (1.00,
str on va
2 QR InyresintehAia ok 1TGAL PVBTo HLvas BLadRAhs):
adms!alggla%%;;%rm ). Bife r!arx’ture Waé Exgrgédwasmmdd rteatélﬁatm;igmmr 22
o) oo I
ek et e ool R Bt i Tot: Re et B ARS e
wad flltbrethhchngd lcieutdq Wwaghs®with Eﬁne‘r@i/nédi (MnggE)mmd(rjoO{)centrtachs
S en dilute 0 an Ci re
G e G PreRi S THer e 9358 waf purtEb P o Siausdity e
3.5%M®H/DﬂMpHhen&nﬁﬂediﬁibﬁlmgp?ratle EIRIIQ‘JH tmlgrowuiék dtﬁe_(ﬁilﬁc&rﬂpound
aim e own,.to - waschecked wi
asA ?'fﬁzzﬁg‘%pi%gy%om Ioof dAb \a/as used, for exarrpIOe
L@%Sym&m nmama‘ i AR (BOO( MR, cﬁmcg)e&i;%ma (nHt Bl s), 7.43
I
(1B, TR0t B ooz a3 45 PO Tk Sy P 2P0RS,
(1H, fih,5.84-8lB0V2H, ), f5047(aH1u JH8><1HZ),@26-5f51@Qthm)m@?ml?(m
an re ion of e control s
my 8%%&@%5@& 3y %éﬁ |"Bnng'?%7&b5 or m)(r:rE )(/enpty
particles) into the organi c phase using docusate
MP agent. The acidified dAb or 'nock'
In gZe—or gani ¢ phase was mxed in 2 m eppendorf

tubes and added to the aqueous phase The m xtures
wer e vortex-m xed maxi mum speed for m nute and then

pl acedy i n Bengh gprgyggpg,etgno'MSZ for 5Q nute
j\[ﬂr,aal mum
or 50

resul O‘M‘”fn mxfures ware c

spdéll ( O 817 aTSA, cytidemepm i n fuge

m nut esO The dAb-H P conpl ex appedred to f or nPa

white precipitate at the interface. The aqueous phase
was col | ected and sshehed at 4 degrees C. The top
aqueous phase was renoved and stored and the procedure
continued with the bottom organic phase.

Hormgenl sation of H P-dAb conplex into organic

SBg L aaeT APy R ol iR s ROBAr ser ( pol yi r on,

métnﬂbeln&eesulfogatb)(ln‘tarmédnéﬁ axyconds. The aimwas to
achi eve conpl ete honogeni sation of the white
precipitate (dAb and H P conplex) into the organic

sol vent (DCM . The H Pm{AbJ conab;; was easily
solubilised into t sgamc+ ase. to.forman enul sion
t hat appeared ho -@ ou® M rga@phase was
honogeni sed for a tg¥al of 10 sé&con There was
little precipitate left in the tube follow ng

honogeni sati on and renoval of the organi c phase.

ToD a 99%{/ 8t ()1ine 15, 88 BRMBH in d) h@%n gé'ﬁhl?wﬁs‘a&ﬁad‘)f

énat es were_t aken an di ssol ved
CYFJ@W(@M%@() MR85 ﬁﬁ'@%‘ba“%l’wu%ep%{”f)ﬂ'ﬁ@qgw &R@: éé\ﬁr{“m‘i’ﬂe

THeGre b tioh ks el Sith tase@mseﬂ( fedBilver dmﬁnd@taﬁbte@ ¢ Rr@ohpfete
aqueous phase (10 dextran in water and

dlssmunﬂa%t% 136r.0b¢ Eﬁ?CF"PP wRSCoGedtoRT }ﬁadkﬁ‘QaIRg?% Pragipitation of a

whiei solid. qfhe%ﬁ@ﬁa@ fktérid BAY Wﬂsﬁ&ﬁw‘th HtOAL §éf6ife3d}9ing-ﬁh@er
aqueous phase was bei %? enlsed at either

redysed Preaspie 19/9ive0oe re h%% ayhite ppwdRr{44R q_ﬁﬁe%’)

LANSTELNISS M+H1Fhe enmul si on vvas honogeni sed for 2
m nutes. The formulation was then incubated in a fune
hood with stirring (speed setting 4) for 3 hours in
order to evaporate the orgafi c phase. The setting was
|owered to 3 at 1 hinto the incubation to prevent
over-m xing of the enmulsion as that resulted in the
deposm of aggregat es on the surface of the beaker
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a pol ycaprol actone nodel of analysis using a real
partitioning of refractive index of 1.476 and an
WO pegisesy partitioning of refractive i ndex ofPOI/GCBRWS/001434
The flowrate was at 6L / mn, the stop beam angl e was
at 45 degrees, the nedia was PBS and counts were nade
Intesmedjate gEzh?t@m'BS'tcf?"VSY?JﬁB leand nunber distribution
were reported, data obtaiged vvas as a conbi ned report,
a cunul ative graph and a re y graph, for details
of methods see the M chdher Saturn Digisizer 5200
Qperators Manual V 1.12, (I\mrc 2007) and the Quick
reference guide. The data is displayed for the
rel evant forrmulations: (i) to (iv) in Figs 13 (a) to
Intetinedinte) rityIne-[3-( i xybaorfyl)b -L-@laninate
particles against particle size. See bel ow the data
corresponding to these graphs.Inhibitors of IKK-b
Serine-Threonine Protein -K| nase Thi@Hinvention rel ates
to thi ophene carb -. eB by the
presence in the @gﬁl E‘, an id ester group,
to conpositions c ai P ng the o processes for
their preparation and to their use in nedicine as | KK
inhibitors for the treatnent of autoi nmune and
THerhfyhfﬁ@g@to@ IntefthéRaRcfa fblﬂﬁdsltﬂé BghtRétIcIBle PBFhinStherfe 6.
pul'nonary di sease, asthma, rheunatoid arthritis,
psoriasis, inflammatory bowel disease, Crohn's

Toh SQ@FH of%t‘éﬁhé&iat/@9§ @ootrhg 1. WhHoB'a@tds(QJf&f%h%nyl) boronic
di abetes, atopic dermatitis, Ver sus

acig (S8 8, 23%?@90@ PGMAS Oé‘P'Wﬁ%%QQS’sN%BH ﬁﬁc)rc(a rﬁ?dﬂﬂo? 69

mRbK irfpctfiordf oves 80 hindtee Tﬁwé?@édﬂ‘@ﬁmagfstlﬁé@bt Re 'f&tz t\f@ after
di sease states, such as cancer. Ig(round of

whigh ine tt@rfeqﬁenéwmué%yﬁe ROyed Hﬁde#% ?HF“'bﬂ'?PaW%? vashed

w.am@m (56 nﬂﬁ@‘He a @ébdexbhtabewtag ABSEIicEd toopRl7 vast N O} and
nucl ear factor- &NF ch@ These '[I‘anSCI‘I%tI on

eXFra@%wghP&M(%ééHf@ Jpecrraingd Qeraniqftiacty We's WERrY oveS

%dr@kﬁluﬂt RlptRitdbnd PeSsolventidh@NEE. THRthradubt B650Thy aTPRirdrioY,
| sea It now seens that aberrant regul ation of

BGMFY'Z'E’BWE%EﬂOI?t%ﬂ ay \!ﬁ?ﬂ’é?”ef’tey aut oi nmune di seases and

Loms:freenb (Mypgs of cancer. Exanpl es of genes dependent
on the activation of NF-ZcB include: the cytokines

tunmour necrosis factor TNF- a, interleukin-(IL)-6,
Infekm8diabsl108:- tbrthuchN-[mﬁid_imvﬁﬁ%mhﬂ]-ﬁaﬂaiiﬁﬁﬁ”ei n,
intercelTular adhesion nolecule (ICAM-1 and vascul ar
cell adhesion nolecule (VCAM-1; and the enzynes
nitric oxide synthase (NOS) and cyoHooxygenase
(COX)-2. NF- ZcBnrnaj c |Bthe cyt opl asm of
unsti nmul at ed ceII éé‘/ lex with a
nmenber of the |1kB |nh|@|tory ein famly. However,
upon cel lular activation, kB is phosphoryl ated by t he
IntekiBediaten $@b WhKKjeparad pr;ovsiumttequ@hod destriged ieSchenree® from
Int!gﬁggﬁﬁtéeﬁn transl ocates to the nucl eus where it

ates pro-inflammatory gene expression. There are
three classical 1ZcB's: |1ZcBa, 1ZcBb and |ZcBe; all of

|ZCB phosphorylatlon Dontnant negatlve (DN) versions
of either of these enzynes (where ATP binding is

di sabl ed by the nutation of a key kinase donain
residue) were found to suppress the activation of
NF-ZcB by TNF- a, IL-1 b and LPS. Inportantly IKK- b
DN was found to be a far nore potent inhibitor than

| KK- a DN (Zandi, E Cell, 1997, 9 1, 243).
Furthernore, the generationéof IKK- a and I KK- b
deficient m ce establishedthe requirement of IKK- b
for activation of NF-ZfB by proinflammatory stinul
and relnforced the dontnant role of IKK-b suggested by

e I T o I T T Y 1



heteroaryl O -(CCOR 3, -(CCOOR 3, O-(CONR 3
wherein R3 is hydrogen or optionally substituted
w@ anoas kVI, Y1 is a bond, -(C=0-, -S(O 2)-PCT/GB2008/001434
-C(=0)0-, -OC(=0 -, -(CONR 3- , -NR3(C=O-, -S(O
2)NR3- , -NR3S(2)-, or -NR3(C=QO NR 4- , wherein R3
and R4 are independently hydrog or optionally
substituted (CrCeJal kyl, L1 is a/diNmgl ent radi cal of
formula - (Alk 1)m(Q n(AIk 2)p—\Wherein m n and p are
i ndependently Oor 1, Q o t| onal |y
substituted dival ent or ®i cydlic car bocyclic or
heterocyclic radical haw+g 5 - 1 idig menbers, or
(ii), in the case where p is O Ha&ldivalent radical of
formula - QL-X2- whereifm X2 is -0-, - S or NRA-
wherein RA i s hydyggen/or opti onaIIy substituted Cr C3
al kyl, and QL is an dptionally substituted dival ent
mono- or bicyclic cgFbgeyclic or heterocyclic radical
having 5 - 13 ring rre ers, Alk 1 and Alk 2
i ndependently represe ptionally substituted
di val ent C3-C7 cycl oa | radicals, or optionally
substit uted straight or. branched, CrC 6 al kyl ene,
Thezyothesisiof Fypmple Tisdetledmithingsiement radi cal's which
may optionally contaln or termnate in an ether (-0-),
t hi oet her S- amn NR A- i nk wherein RA is
StRGRI SRS (S, Gt ATl e bR et SSagPRy il 2
th,bﬁw Enyijpehtg-eparBOUNds (I'A) and (IB) above have an
a amno acid or alpha amno acid ester notif R
I|nked t hrough the al pha carbon to the nmain nol ecul ar
A s@osuradfeystbperayl (2 L4 EY-24[@eht-batoxydatboriyh 4raidoRp-43-[4- céll"bazmoyl 5-

f
(cabprRea R 2B leheSAirRr s Rr e e gilste 8 582" 0.01
minbl) ire Tk (21 Iraa)rwassdoere@stesmym &Gt sednbkamee(@ﬂ@s nblp8.78 enmol)

S 76 it ntlon AP AT BOpBBARL it stpo, Afer

10aainutas| atfurther eduivaidd of HII ini diawanad? 2vnlt §.7Bmrhbigwas added

TR eseH agsB B Aot P B SN aRAE hrs Rp e per

recﬂtﬂfedldress(ureﬁénd the rreilditE:un)urated with T$H ¢10 niN). d’)hlec$e||d tvasir at e

co @Cd?‘g ﬁ{a %ﬁal F)Ilué]e)cg(d}%)eth??@ d&{\? e‘cr‘ vacuum

ovariight aﬁ(hpm ghivalield) LS mix 448 GMAHTbr Hnwar(a@o MHzr DN@O)

o 31 oD AR Ve R SRS E LR ol 7 DG s

(16; €QASA2H7.@N (265 bes), §r4(7l(p)HV\dil,l.L=|1519$'izb])6CB7GB 25t anﬁ 10-

s LFb I Pa st Gt Rpe vl (R B cletiie 1 y.

natural or non-natural al pha am no acid; Y is a bond,

Thg%&lﬁtg%flg @tﬁéﬁk@% | qe—é%:%)g)'ﬁ ﬁﬁgemﬁﬂ %‘@RR Sz Ezédenm%(nta@ NR

provediucegesre gshowpbélowal |y substituted C1-C6 al kyl; L1 is
a divalent radical of fornmula -(Alk 1)mQ n(Al k2) p-
wherein m n and p are independently OCor 1, Qis (i)
Example 2t @gldggrﬁﬂtﬁs{:i—EM&UaMoylaSﬂrbamnglanunobz-cycI iC
car Cl terocyclic radical having 5 - 13 ring

ih " I3 t]‘?-.a? the casewhere p is 0, a divalent

radi cal of forrrula - Ql-X2- wherein X2 is -O, - S or

NRA- wherein RA is hydrogen or optionally substituted

Cl-C3 alkyl, and QL is an optionally substituted

di val ent nono- or bicyclic carbocyclic or heterocyclic

radical having 5 - 13 ring nenbers, Alkl and Al k2

i ndependent|ly represent optionally substituted

di val ent C3-C7 cycl oal kyl radicals, or optionally

substituted straight or bramched, C C6 al kyl ene,

C2- C6 al kenyl ene, or C2-C6 al kynyl ene radi cal s which

may optionally contain or terminate in an ether (-O),

thioether (-S-) or amno (-NR A—) I|nk vvherel n RA |s

~ o~ o s




acid ester notif RR 2CHNH-, this tinme |inked thorough
the al pha am no group to the nmain nol ecul ar tenpl ate
wae@asl4sphker radical -Y-L 1-X1-(CH 2)Z- . TheP@¥F/IGBR008MH01434

amino ester notif, like its Clinked counterpart, also
pronotes transport across cell nenbranes into the
cell, where intracellular ester&es hydrol yse the

ester to the parent acid. This claNygd species is
poorly transported back acrogs—{he cell nenbrane,
| eadi ng to accumnul ation i q4b|tor activity in
the cell. International cation No:
PCT/ GB2007/ 0041 14 al so af many of the
compounds with which it |s concéfhed and which have an
al pha am no acid ester fhotif sel ectively accunul ate
| KK acti-vity in nmuguophages. Macrophages are known to
play a key role ininflammatory disorders through the
rel ease of cytokin particular TNF a and IL-1 (van
Roon et al, Arthritrs gnd Rheumati sm 2003, 1229-
1238). In rheunatoidngizﬁritis they are maj or
contributors to the tenance of joint inflammtion
and joint destruction. Macrophages are also involv ﬁo
Stage Buﬁmpegtybﬁn{%[%ﬁ@rba@wr%mﬂ?ﬂmqﬂwm - théﬁmr'lfééer'wg 5,
noFiihater ug Targets I nflamm Al l ergy, 2005, 3- 8). Hence
agents that selectively target macrophage cel
proliferation could be of value in the treatnent of
A %Gﬁcﬁ{ of%&léio@éﬂt;cr (oS- 2dérﬁm6559{ Jl%ﬂﬁrﬁdwsﬁmsambﬂam&iob -2-

be expected to to red
thlgnﬂ@hevx'@eﬂ§4 ememp Mg, %5 EINQ L3 1% pestisasiddePH (Ag m)
wdsl rijgRshehatetit th@HcUbERRIngM% P attmmmhuatﬁmeﬂ@inﬁrdmwas

whet her it ishydrolysed, and hence whet her
copERniTARCLYaCHOTeYis Higit Eépmppngés a ybﬂ% Py OLQHB . 50%
yidI@®C l‘_emsaaﬁz%ws) m*{mmrt WNW?(@OO wiom@)ss e|r1 aﬁle(1 hCE; 1.71

wher eas ot her cell k %
(2Hng, (ﬁ@ﬁ)%@*ﬁam/@@%@eﬁﬂ/@mm)1&33%41%@) r%QQ’%Sé 2lm),
1.4NEHeS, qréﬁ??ﬁ?)#ﬂmﬂ@dﬂ%@lﬂﬁ n)s not directly |inked

to a carbonyl when Y is not a -C(=0,

-C(=0 O or -C(=O NR3- radical, the ester will only be

hydr ol ysed by the i ntracel | ul ar carboxylesterase

hCE- 1, and not by the carboxyl| esterases hCE-2
Thedellowingexreeplonmgreguepaieg n 2 HEizMARYR'dP Féemiﬂwagl@mg
Inferi@affe AN tREAProd bérdnic@3teni fBlldWily the rotite&hown in

|nh|b|tors of PCI/ GB2007/ 0041 14 whi ch neet those

Mgct ur al requirenments will only accunulate in

nacrophages. Herei n, unless "gpnocyte" or "nonocytes"

is specified, the term macrophgg r macrophages w | |

be used to denote mpcrophages((i nclfudi ng tunour

associ at ed macr ophages and/ o\ nnnocytes Brief

Descri ption of the I|o bhresent invention

relates to a group ofN\sgecifi unds falling

wi thin the general disc osur e of / GB2007/ 0041 17

and PCT/ GB2007/ 0041 14, Rt not specifically

identified or exenplified therein. The present

conmpounds have the utilities disclosed in those

applications, and in particular those falling within

the class of PCT/ GB2007/0041 14 which neet the

structural requirenments referred to in the preceding

par agr aph di splay the nmacrophage selectivity property

di scussed above. Detail ed Description of the Invention

According to the invention there is provided a

compound sel ected fromthe group consisting of:

*Cycl opentyl (2S, 4E) - 2- am no- 5-{3- [ 4- car banoyl| -

(car banmoyl am no) - 2- t hi enyl ] phenyl } pent - 4- enoat e;

Cycl opent yl 28

5-{3-[ 4- car banoyl - 5- (car banmoyl am no) - 2-t hi enyl ] phenyl }

-L-norval i nate; Cyclopentyl

(28 4E) 2 am no- {3 [4 car barmyl 5 (car barmyl am no) 2

o




w0 pwensisdn which are acidic can formsalts,
pharmaceutically acceptable salts,

cnrh u
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As used herein the term"salt"
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31




mn: Hold at 5% H20-95% MeCN, flowrate 3.5 n/mn;
6.6 - 6.75 mn: Return to 95% H2O- 5% MeCN, flow rate
w2904 n; 6.75 - 6.9 mn: Hold at 95% H2O 5P6TVBE8M)08/001434

flowrate 3.5 M /mn; 6.9 - 7.0 mn: Hold at 95%
H2O 5% MeCN, flnwratp reduced to 2.5 M/mn. Mss

spectra weHeNMBt(é@QMU'Zu@Mﬁ@ &), Agl 1.8 THs). 7 7&185‘ 5), 7.52
neget | ve | (BT AEL2ARR b 6o (Foer . BT HRBIZ15.912)
that may lﬁe37e&]85©1ké,dﬂ 3-33B25 (H, W@s?§otﬂ‘6iﬁﬁbm)n%l§18f5o
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NaNCR St 3@e7612.65 414, 1), Lrive2 se (fikhine), 3.35¢bids). 3
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Schene 6 er nedi a I'nt er medi at e

5- Br onp- 22 Wel1blafoy?-86il ) ( Hi ®dhene- 3- car boxani de The

synthests of tntermediate I described by Stages 1I-4
(Schenme 1) is detailed wthin W31 0421 8.
I nternmedi ate 2: C,\/cl opent yl

-dr oxabor ol'an- Z-yT') phenvnpen

l‘lﬂdﬁﬁﬂﬁﬂ&@?ﬁehe& s of Internediate 2 is detailed
within Schenme 2 and full experinmental details are
shown bel ow. Stage 1: Cycl opentyl
(2S)-2-[(tel/t-but oxycar bonyl ) am no] pgnt - 4- enoate To a

sol ution of NH,
(2S) - 2- [(tertx nt - 4-enoi c acid
(2.00 g, 9.29 mml)yllt/b 3 POC, was added

cycl opentanol (942 m , 11. | ¥ an g DMAP( 1 13
nmyg, 0.93 mmol ). The m xture Ngr 15

m nutes, EDCl ( 1.99 g, 10.22 mmol) was added and the
reaction stirred for 3 hrs at 00C. The reacti on was

di | uted, wi wth H2 ried .
TSR EXaERA T 18 BraRERe T SenaE Cragiil Ehpgipental
ddtallsidré efoviaybgielvumm chr omat ography (3-5% Et OAc i n

Heptane) to provide the title conmpound as an oil (2.1

59, 82%yield). LCVs: mz 284 [ MtH +. Stage 2-

Ty eblapeNdNE-Bromo-2- (carbamoylamlno)thlophene -3-carboxamide

ol g B IEATE BHRPR P S EFL R TORY 288 R

(50 24, 0% drioBr Pd(RPheX Y T5ambp0igl 3 enmatiodraesytlopertplos{® (29,

ofudexdPpre Pl BRne % R fafteig, 070 Jmfe

in acetonitrile (15 m) was added Pd(QAc)2 (159
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ng, 0.71 mol ). The m xture was purged with N2 and
heated for 24 hrs at 77C. Further 3-brono-i odobenzene
W@ 3®9/18434 5. 3 nmol ) and Pd(QAc) 2 (159 ng, 0. 71PETGB008/001434
wer e added and the m xture heat ed for 24 hrs at 77C.
The m xture was cool ed, diluted w

reagfio i weg speled @nd heateH aio%G Frerpeg "5 e Fratctiop } vatySicied to
wérh@t@@‘h) a@%e%ﬂ@ﬁ%h@@@' uhder\téduted {Té&%uf@@ddﬁhe redue

db |
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mgg@ mtfég?{mgwnﬂ@cmwndqsmg i5y yield).cy cl Opgn: yl
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JeEHA et hyl -
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m xture of cycl opentyl

¢ en > g,

thignyllhenzylitbralaninate 4 4,4 41.5,5,5,5 I-octamethyl
| -bi-1,3,2-di oxaborol ane (1. 48 g, 6 29 mmol) in DI\/BO
(7.8 M) was added PdCl 2(dppf) (257 , 0.32 mml) and
the m xture purged with N2. The reag{i on was heated at
65C under N2 fxr_@2 hfs, cool edand parhHyi oned bet ween
Et 20 H2O. The -afuegps \W\as extractvvlth Et 20,
conbi ned organics washed w Q . briNig, dried
(MgS™) and concentr at ed. resn%lue purified by
col utm chr omat ogr aphy (7- 10% Et OAc |0%P|Na[ ane) to
provide the title conmpound (1.09 g, 71%y| eld). LCWVE:
mz 508.2 [ MtNa+H] +. 1H NVR (300 MHz, CDCIS) d: 7.80

Frbmgptnagi  ahfefrngiia Zelf#”%; o ol il taclgheRty.

(1HIT)527521(1H ,515507(1Hn’)

e R i bR ok, s 0577580 o

s) QY47 OrHem)VA. 40(1H d, J=7.8Hz), 7.37-7.30 (2H, m), 7.17 (1H, d, J=7.2Hz), 7.00

2S. S 2-I(telf- n
et 28 (I A 5 L BT ARBIRY 3750 R 2 . 91
(9phenyl1Bertd,4=6r9blx). e Synt hesi sed by anal ogous net hods
to Internediate 2, using Internediate 6 at Stage 2 of
Schenme 2. LCMS: niz 500 [ M+H] +. 1H NWR (300 MHz,
Ex@nip18Y13d:N-I3-Bicdrbaimoyb-(catb8Moylaniino ) 2ithiehyl NA.-12
alér%iHl m, 6.66 (1H, d, J=16.8Hz), 6.12-5.99 (1H, m),
5.20 (1H, m, 5.17-5.09 (1H n), 4.64-4.37 (1H
n, 2.82-2.59 (2H, n, 1.94-1.66 (8H, m, 1.64 (9H,
s), 1.36 (12H, s). Internedi ate 4:QCycl opentyl
(2S. 4E) - 2- r(teé_]‘ buti)xycarbonyl )am RENH - T 3-
tet hyl - 5- (4. 4 %
phenyl | pent - 4- en ﬁlogous nethods
to Internedi ate 2] u5|ng @ ¢ 5 at Stage 2 of
Scheme 2. LCMS: nfz 500 [ M#H| +. 1HMWR (300 Mz,
CDhCl3) d: 7.60 ( 1H, s), 7.52 (1H, "s), 7%226 (1H,
S)16.45 (1H, d, J=15.9Hz), 6.17-6.05 (1H, m,
5.27-5.20 (1H, m, 5.13-5.07 ( 1H m, 4.44-4.35 (1H
Stage I2N-{>{pcqhamawS-(eprbamoyRmingA- mmnyl]bgnzyll Laning |
s), 1.37 (12H, s). Internediate 5:
1- Brono- 3-i odo- 5- et hyl benzene The synt hesis of
Internediate 5 is detailed within Schene 3 and full
experinmental details are shown bel ow. Stage 1-
4- br ono- 2-i odo- 6-net hyl aniline To a solution of
4- brono-2-nethylaniline (1386 g, 9.97mvol) in EtCOH (33
m) was added iodine (2.54 g, 10 nmol) and Ag2SO4 (3.1
1 g, 10 mol). The m xture was stirred at RT for 3
hours flltered and the solvent reaned under reduced
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Internmedi ate 6: 4-Brono-2-iodo-1-nethyl benzene The
synthesis of Internediates 6 is shown in Schene 4 and

wcbmlob/lzmperi nmental details are shown bel ow. StBQPRGB2008/001434
4 brom) |odo 1- met hyI benzene To a sol ution of
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aldridte Mam%lelm (1:03 rhd;- cﬁazttrrinmol)zn bomart PA (1T‘h6 mIO,‘Wabatnined at
was renpved an e reaction was, s
R Guerink ne SaesTa1esga Al Potos eartasd e aaepie (4o
73@@?,grd)reduced pr essure and the residue purified by
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MME.@JQQ@MI )silyl]-L-honoserineTo a
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acetonitrile (10 mM) at 0 C was added
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FRET-peptisecin the swdg[ysrsgﬁgnoﬁ sitg-specific protease rec g izes

cléaves ﬁbﬁ-pﬁa D(gdoéﬁata@rmzfrgapga? mgW&fan FRET8peptidds 7

SUPPFeéﬁ?ﬁ/'F'ﬁi‘ﬁaﬁﬁ(bc/éhqgeYﬁ'OP"i%“t &8 C leauees d'§fé'P%SbEﬁl=yT
betlvEH t{ﬂ@ rdiéhgr ((? cc?t?m&;n)%n& aBEaptor. (| d. h@ofé%a@nh) mlbfrdibﬁotreﬁ @h the
was stirred at roomtenperatu s far
FRErBeRlde. Whereps aﬂclewﬁe%p&&@%#%ﬁ%ﬁég p&%ieﬁ PRRBIOSRET.
A FHd&ﬁ'ﬁétt : fi ?g\%ﬂﬁ)dt Wjﬁl_lﬁmcékwétés\m@ {attltbétﬁkfﬁin‘uslbrh Ratidydf donor
acet at e/ bri ne e e ceta er .was drie
oS giola 26ReRlT BREeEn AT Bvatrae dne B P Rghiei 4BUSh, i
usel &5 §udrtitatd Feactioni gogrsseduct was taken forward wi t hout

further purification (2.53 g, 99%yvyield). 1H NVR (400
MHz, CDCI3), d: 7.5 (1H, br s), 5.85 (1H, d, J=6.5Hz),

The. f?na( i01L Kihase3R&4ctior Idonsts of.0.958. rHKBKB (Mxmozmm ISer/Ahr 05

Pepiice atd ATE0 SAPMEHERRSIPH 1o 10 B BRI LFRBNG .y

EGtAlOIﬁéSaﬁshyl%tpkrf'Bﬂned sdrUATP Bomdentration at or close to the Km. After

e PO e 458 Hescid Beucatn Gy Bmbesginte 2ot

dilvesh efdaediopyrindReadent & added. Be adsay b&télsnhc)ubatéla@br a further

1.6 . 8.4 | d P (0.093 0. 76 . Th
o0\ ginies o, ot ot Shd T h Aflos sk e FoRask T
Duptiogte ataipeint afegenceatap doaia 03 logdition editieseal apsteckssaldion

ot 5 oA AT 5% 5 58 g B APk

organi c layer was then dried over magnesi um sul phate
and evapor at ed under reduced pressure. The product was
purified by colum chromat é¢r aphy usi ng et hyl

acetate/ heptane ( 1:4) to give 2.24 g, 73%yield of
title conpound. LCMS: mz 402.5 [ MtH\ 1H NWR (400
MHz, CDCI3) , d: 5.2 (1H, d, J=6.3Hz), 5.15 (1H, m,



added, followed by a solution of cycl opentyl
(2S) - 4- hydroxy-2-[ (te/tbutoxycarbonyl) am no] butanoate
W@ 20903034 3. 48 mMmol ) in DCM (8.8 m ). The sol upCDGBMNHS/001434
stirred for 18 hrs, concentrated in vacuo and the
resi dual sol vent azeotroped wi th_t ol uen

3 16 m).
of RBM; ard a(n® cepaupd'thlgni: s Iclydes Qﬁ@tlﬁfP'@%ﬁW%'#?
sﬂﬂ;@(@'ﬁt QU&W&S?&% I‘Dd’!? Thadesé ﬂesPons% eurddisupve fitted to model

mbi ned et her and ept ane sol uti ons was concent rat ed
mmhe@ 265 (sigrmoidalaserrpsropge BYpdel| fiRm o FuvaesapAMeY the

coHEérﬂEbtlang% ﬁ/@)ﬂhlﬁlﬁﬁtl@ﬁ&ehﬁmb@Bﬁ@ﬂﬁ)oﬁ‘(@dpr ovide 1.02
g (84% yiel of title conmpound. 1H NWVR (400 MHz,

CDCI3) d: 5.3-5.05 (2 H, n), 4.45-4.3 (1H n), 3.45

Lﬁ@ﬁm{ulatlo{r%foﬁ#%hceﬂs5o 2. 30 (1H m, 2.25-2. 10 (1H,

*E’rdl%?emﬂ P'@‘e?m M%e% é?fwty f4 K&%%@Fﬁr‘é’?@ Vabottomed 96
we‘llotts'dhé emturé tr@at@ﬂ 9@@%&&6&4&9& :C h 3B (I(Nz‘ﬁbb 16 RrsDifirs

was cool an | I\E
af(eotf@@ﬂdglon@f ihe lﬁweutqr 'MQO%&H%‘%?U? ﬁ%&urslf?f’glr eea'b%?? gyere
st.ﬁh@até@ﬂﬁﬁ LPB (ma/i 8irhif\0es: BEOS}gﬁfaffbt 8 fifdl,codtitetibe of 1pg/m|

brief and_cool ed dovvnaalnlg ﬁ: Asolutloc?f I
ar@yecpt@ﬁ %1|37C|n 5% CO for 6 hrs. TNF-a levels were measured from cell-

frde2stbefirabirdIBy Sardwi@ ELIBAL(RRDCSY sy #QAADOB) but anoat e (
1.2 8, 3.43 nmmol) in THF ((10 ms) was the?}B))]added

dropwi se, and the reaction allowed to warmto room
Llis-aﬁﬁfuﬁtm\eof Hirh&i wholo'blob@ reaction was heated to
C and nonj t or ed bﬁ TLC for coggel ete r acti an ﬁg ?
Wﬁ°'ﬁrbé°°dt"}’?é5 tRlSILRY WINOLP BLRFWE Ysiadierabnise &Paeugippra decion
D@Iklhfd#}dnﬁ f@nEL?@@in éroeqmmmmameRaMuT&oarsdu@oum@I meaia0 a
m Xt ur ur a
(ST b was Platad By-Baad e ies s slTE 8o R e, 2hrs

affer tHeeaduitidntdh &k ialnibiest i MoGDE) RPMI1a40rreediartte elvapdavast ed

st@ug?\r{%?,{yglﬁéﬁg?ﬁﬂ%f éﬁalw@gﬁénﬁcon 8%/ Eg%\?:gﬁﬁgm%ﬁ%{){foﬁg/ml
arldinEUubak a3 G A 9) OO} fOIBrg. TTNH-& Jevalsd/vérla enddsutedefteen vell

frege?/sat%g%aa{tﬁerg? é§)§ ve tEﬁﬁ%&g@% %?#&%é soI id (1.2
q/lClggletnt)t;lut X r.bon 0- tetranmethyl -1, 3
'CEE'Q vgwpgygbeoiﬂ&cé}qgéo 9P§8€1@Fﬁﬂ[r]ané ﬁ,}‘gg%vﬁ nate A myxt ur e

Ra&rigecA:aCo@ersiophMO- ( 4- br onophenyl ) - L- honoserinate (1.2

7 I K .346 g, 3.53 nmmol),
R%Y%f%ﬁﬂ?é?@@%a@%f’d‘?@@?é’ﬁ (1.378 g, 5.43 mml) and
Rétdfel 2(18ppEI0EEMM 98 g, 0.271 mmol ) in DMBO was heat ed

under a nitrogen atnosphere at 65C and nonitored by
LCMS for the formation of the product. After 1 hr the
Resdtst Talbe was conpl ete, hence the reaction m xture was

cooled to roomtenperature and poured onto a m xture
of Et OAc and IMHCI. The layers were separated, the

organi c lla she wanbibitendctivityne, | dr Indubitoreactivity

with
el h Gyt
ﬁéa 9 um Sm th FECY Nt ar ggrélﬂdﬂ%al j\)é human whole
NURIe&d D eSSMdfsus Mp@ resi due was purified|by colum

chr omat ocraphy eI uti ng Wit h 5- 1Gka&e0Ac i n| hkeleard dNFa release

(665, 49% ytel EEMG—z 499{ v A
I nt er nedijat e _8: évcl opentlyl
(2& AEV2qr (tert-But oxycar bonyl )arrAnoI - 5-(3 r4- C

oar hanaemsl L (rrarhannyul o

ool ClIIU_yI J \L«Cll ClIIU_yI Cllll IIU) 'L l III CI"Iy{ I pIIC I_yl ) lJCIIl C—F C
noat e The syntheSls of |nternedi af\e 8 follows the

syngdheti ¢ route ghown in (Scheme 1A Stage 5; C

Ol r\nnnf \II

Syet-opent
(2S,4E)-2-[(tert-but oxycarbonyl)am no]-5-{3-[ 4-carbano
yl -5- (carbanoyl am no) - 2-t hi enyl ] phenyl } pent - 4- enoat e

(Internediate s)To a m xtuBge of cycl opentyl

(2S, 4E) - 2-[ (terf-but oxycarbonyl )arri no] -5-[3-(4, 4,5, 5-

tetranet hyl -1, 3, 2-di oxabor ol an- 2-yl ) phenyl ] pent - 4- enoa
te (Interrredl ate 2) (1 OO 2 06 rmol) Interrredl ate 1

A ~ o~ A~ 17 1 _~ r~\




di ssolution. After 12 hr, the reaction was cooled to

RT leading to the precipitation of a white solid. The
waedwdsoas filtered and washed with Et OAc bef oper/aB0RQO1434

under reduced pressure to give the required product as

awhite powder (7 45 g 8594 . L CVS: nfz 159 s

[ MAH +. |

termedi te 9b i

corrmsr &Nal | y ava

| abl e.

Itgrmed
[\-1 3- (di

at e J.UaA CvcCl op€g
hvdr oxybaryl ) heq

Ayl NR

7\/I L-L-alaninate

NR
The

syMhesi $ of Int&rmediate 10a folNFws the synt het iRR

e STpwWT T 1T Sghemnme 6.
9a (500 mg, 1.51 mml) an

TO a SOoiNygion of
d (3-fornyl phenyl

Nt er NTeERLT €

horonic

aci®¥ (387 my, 2.88 mol) |in DCM M) wap added NR

69 oI )N T por ti
stirred at RT fao

pbNS OVErNRO
2 hrs

P )

m nut es. reacti on was

Na"‘bi( OAC Tﬁ 1 QS mg, 7.
ch t

af igér whi i meAt he readtion m xBure was poured i Bto

A MNM-LICL [ f\..«.,-l\

My Th

NaHCO3 and

stred—wtj{i DEM50
ised to pH 7 with

$LTIVI CPUTIT) cllClI wdsS Wd
aguéous phase was neutral

extiBacted with DBM (2 x §

+ A Y AL E

50 ml). NR conbined orgarii

extractswere—trted—over—raghestumsttphate—and—tte
sol vent renoved. The product (650 ng, 2.23 nmol, 86%
“Nyt mbrd}atewalse coopainddhaamdt yet deenl teséart inythe aBeB:in ayestion.2
t : t
N el NS RSB0 bt oL T 5tihe meutont carbonyfo oid
analhueasf the apdnceatid e$tbl$vthatgare bleavext inside delisc WWheadhese
C [ b
Caf%féy E)acgjs arjhg ?S'I‘tg&t(%é '\Rﬁtﬂ t@% Cel I% the%@%{ Ser?etra@’ﬁ{oqng %I}Q and
hebaad@aunyhamﬂmﬁyxQtNBBSﬂ%JIphenyl}pent 4- enoat eThe
synthesis of Exanple 1 is detailed within Schene 1.
St age 6- Cycl opentyl
(2S, 4E) - 2- am no- 5- { 3-[ 4- car banoyl - 5- (car banoyl am no) - 2
- thienyl]phenyl }pent-4-enoate A solution of
cycl opentyl
(2S,4E)-2-[(terf-butoxycarbonyl)am no]-5-{3-[4-carbano
yl -5- (car banoyl am no) - 2-t hi enyl ] phenyl } pent - 4- enoat e
(Internmediate 8) (0.22 g, 0.41 nmol) in THF (2 M) was
cooled to 00C. 4MHCl in dioxane (2.195 m, 8.78 nmol)
was added and the solution allowed to warmto room
tenperature with stirring. After 10 m nutes, a further
equi valent of HClI in dioxane (2.2 m, 8.78 mml) was
added. The reaction was conplete after 2 hours and the
sol vents were evaporated under reduced pressure and
the residue triturated with THF (10 m). The solid was
coll ected, washed with a |arge volunme of diethyl ether
and dried under vacuum overni ght (150 ng, 85%yield).
LCVMS: mz 443.0 [ MtH +. 1H NWR (300 MHz, DWVBO) d:
11.012 ( 1H, s), 7.76 ( 1H, s), 7.71 ( 1H, br s), 7.50
( 1H, s), 7.40-7.30 (3H, m, 7.24 (1H, d, J=7.2Hz),
7.01 (2H, br s), 6.47 (1H, d, J=15.9Hz), 6.37-6.25
(1H, m, 5.10- 5.04 ( 1H, m, 3.44 ( 1H11l, J=6.5Hz),
2.48-2.41 (2H, m, 1.85- 1.40 (8H, m. The synthesis
of Exanple 2 is described in Schenme 1 and the
experinmental procedures are shown bel ow. Exanple 2:
Cvcl opentyl 5-{3-r4-carbanoyl - 5-(car banoyl am no) - 2-
t hi enyl i phenvD- L- norval i nat eSt age 8- Cycl opentyl
5-{3-[ 4- car banoyl - 5- (car banmoyl am no) - 2-t hi enyl ] phenyl }
-Lnorvalinate A solution of cyclopentyl (2S,
4E) - 2- am no- 5- { 3- [ 4- car banoyl - 5- (car banoyl am no) - 2-
t hi enyl ] phenyl } pent-4-enoate ( 110 ng, 0.25 mmol) in
1% acetic acid/ MeOH (49 nl) was hydrogenated on the
H cube using 10% Pd/ C at 1m/m n. The sol uti on was
concentrated in vacuo to provide the title conpound as
a white solid ( 1 10 ng, 968cyield). LCMS: niz 445.1

[ MFH +. 1H NMR (300 MHz, DMSO) d: 11.01 (1H, s), 7.71
(2H, s), 7.36-6.90 (7H, m, 509501(1H m,
3.33-3.25 (1H, n), 2.66-2.53 (2H m, 1.91 (3H s),

~ r—- A N .Y ] ~eN oA ~ N 7 A~ e T e I




water (3 m), ethanol (5 m) and diethyl ether (10
m ). The product was isolated as an off-white solid

W@ 2898p4369% yi el d). The fol | owi ng exanpl es WePET/GB2008/001434
prepared in a simlar manner to Exanple 6. NVR
dataExaane 11: Cvcl opentyl
CIRImS. 1 4- car banoyl - 5- ( car banoy! ani no) - 2-
t hi envpbenzyl)-L-al ani nate The synthesis of Exanples
11-13 is descri bed chenme 6 and. full experlnental

1.det ot FAMBPUNGSIRRAE é‘?’Bi‘e 98UR CAHIO G of

5- Br onp- 2- (car banoyl am no) t hi ophene- 3- car boxam de

I nter n toluen
Ceqhar (RS A2 aigog B AT e e DBYemIT - 5
th%ﬁﬂF}wnﬂﬁ@HPhénSa@l5 ng, 0.013 mmol) and cycl opentyl
L/-]3- (dihydroxyboryl)benzyl]-L-alaninate
(Intermediate 10a) (87 ng, 0.30 mmol ). Thereaction
Cytldtentyh5-{Sphtetamog-SiatbzethaytandfE)Q-thieeryiprgmlyl}-Littevalinate;
reaction was allowed to warmto RT and the sol vent
renoved under reduced pressure and the residue
CwﬁdehtyeQWE)m-em&roaa-{sxp-mcﬁmsL(omdmbylafmrrd)methienyl]-s-
&5! E tion bXegcx 2 resin (NH3ZMeOH) to afford the
methylpReny, nﬁ%%a? €y, 5%yield). LCVMS: mz 431 [ M-H|
+. 1H NWR (300N+t Cf6-DVMSO d: 11.01 (1H s), 7.74

SETML P CNECY T XET O R

mé&ylpﬁed;ﬂ}pént@ﬁelﬁddtb, m, 3.85-3.60 (2H, m,1 .90-1 .45
(8H M, 1.23 (3H d, J=6.9Hz). Exanple 12: ferf-Butyl
L/ -13-r4-car banoyl - 5- (car banoyl am no) - 2-

Cyidiopenyl Dbierdchibamogl-sH(canisdmeyldmion)-Rthiemyiipbierat)el -hompskrinate;
Internediate 10b in a simlar manner to Exanple 11.
LCVMS: mz 419 [M+H +. 1H NMR (300MHz Cf 6- DMSO) d:

Cyklop@hty{ NH3g3-carbaifdyk-2ttdavan®)ylariind)F2-¢Hiehyl)|Benzyl}40aladirkate;
d, J=7.8Hz), 7.37-7.30 (2HmM, 7.17 (1H d, J=7.2Hz),
7.00 (2H br s), 3.75 ( 1H d, J=13.5Hz), 3.60 (1H d,

ted-BLBy BIHB)[4-carbincyl-3-QcarBainaylamibof 3-tifionyBepndyl}i3aladidate;

J=6.9Hz). Exanple 13:

L/ - (3-r4-carbanoyl - 5- (car banmoyl am no) - 2-t hi enyl | benzyl
(284 2zamhine-593dg€atamoyl-5-(carbamoylamino)-2-thienyllphenyl}pent-4-
erl}zjll-é(§-,[4-carbannyl-5-(carbarmy|am'no)-2-thienyl]benzyl

fl-é}anineA sol ution of terf-butyl

L/ -{3-[4- car banmoyl - 5- (car banoyl am no) - 2- t hi enyl ] benzy|

S S e R e

sol vent was renoved in vacuo to afford the title

PR b R e+

encp)cac7d66 (1H s), 7.60 (1H d, 7.9Hz), 7.45 (1H,
,J=7.7), 7.37 (1H, br s), 7. 31 (1H d, J=7.8Hz), 7.24
(1H d, J=7.2Hz), 7.19-7.10 (1H, m, 704(2Hbr s),
(28.4E)-2- a(nzmpé){ﬁ [s-camamoeeﬂcﬁbamylarmmnBZ(tmenylldz -methylphenyl}pent-4-
wlacdiz) . Measurenent of Biological Activity |KKb
nzyné Assay The ability of conpounds to inhibit IKK-b
ki nase activity was neasured in an assay perforned by

o S L ke R W P A

fornat and is based on the differential sensitivity of
L es to
A A N e A s
| abelled with two fl uorophores -one at each end-t hat
I BrHBCSb A bebdibole ond fgrdef i mar y reaction, the
klnase tra ers t e gamma- phosphate of ATP to a
single serine or threonine residue in a synthetic
FRET- peptide. In the secondary reaction, a
site-specific protease recogni zes and cl eaves
non- phosphoryl at ed FRET- pepti des. Phosphoryl ati on of
FRET peptldes ‘suppr esses cleavage by the Developnent

~ g o o o a —— r———

e



using XLfit software from|DBS. The dose response

curve is curve fitted to nodel nunber 205 (signoidal
waelo®eAsm®3ponse nodel ). From the curve gener at eRlCT/GB2008/001434

concentration giving 50%inhibition is determ ned and

reported. LPS-stinulation of THP-1 cells THP-1 cells

were plated in 100mM at a density of 4 x 104

2.cel | s pMgacitict &bidan®e cBMpisihg alcompuencad tidinted in claim 1
treated plates and incubated at 37 %

] in5 for. 16
togptaer willy anegrinaqre PRarMRREUEiITalY ageeniaRie FHFIPTSi aNGOriSHCIRISRIR
of tissue culture nedia, the cells were stinulated
with LPS (E coli strain 005:B5,  Si at a fin
3. conclistusgtof 8rFoBwPORg AR Flaimes in ﬁ@ﬂﬂéggg"?ea‘?re%%ré'?%ggs% cop
cohfposiioRfo? inhIBWimgthk @ity oMan ekkreasmied from cel | free
supernatants by sandw ch ELI SA (R&D Systens #QTA00B)
LPS-stinmul ati on of human whol e bl ood Whol e bl ood was
4.1 akerheise \RNIMIH @GR 8 fdtShdlighiBBBALE IKKBESLLVIBG ek IO T
(Becton Dickinson) and diluted in an equal vol une of
VMPMH 640 tissue culture nedia (Sigma). 100m was
plated in V-bottomed 96 well tissue culture treated
pl ates. 2hrs after the addition of the irg{?i(giwt or. in
5.100nhegseRPAEOTERBNHBR FAIMacHdaiRy b iy thraBata et aq
coMpoBitibiRr treafr@rt 0P hécbldbtiORRyIiRPative] BBUNer infldnmmatory
concentration of 100ng/m and incubated at 37C in 5%
digg@gef or 6hrs. TNF- a levels were measured from
cell free supernatants by sandw ch ELI SA (R&D Systens
#QTA00B) | C50 val ues were allo ed to one of thr?e.
6.1 ande@eriediob iNiRING the Agkvits.of proBEX enzymeGamelisgly qentacting the
enzPRBMith anGribunt 804 6dA sGlaime8 th 21380 9 eivedRes Wdrtssich
. Tahl e"NT" indicates the conpound has not yet been
inhiiieRd i n the assay in question. "NR' indicates "Not
Rel evant". Exanples 6-10, 13 are the resultant
carboxylic acid anal ogues of the amn id esters, ,
7. hath BBOGIAsAAReS FsPaE 6 Eite AN oh KD 2ciVBhgy e or i
viRcl ds are contacted with the cells, they do not
penetrate into the cells and hence do not inhibit
TNF-a in this assay.C ains: 1. A conmpound sel ected
8.t oM fathodfOtRe GroBfMeHt bNBedpldstiApliRip&IVeYimmune or
(2SS, 4E) - 2- am no- 5-{ 3- %4-car barm%l_-S , i
inflag{P BRI FER%E AWl ICH COMRRSERAITHMEIRIING e Bubied syfigring such
digeust aRefbatlve amount of a compound as claimed in claim 1.
5-{3-[ 4- car banoyl - 5- (car banoyl am no) - 2-t hi enyl ] phenyl }
-L-norvalinate; Cycl opentyl
9.( 2S, PHe)usd-a8idifedir daibl3 64 Rtivdl astcidimed racmiyh afdrieg - 2
-t hi en¥I?;- 5- neth # Ph,enyl }pent - 4-enoat e; Cycl opentyl
tre@dnaent ol sangey ﬁ%"—@pggﬁ["ﬁ[‘car banmoyl - 5- ( car barmoyl ani no) - 2-
t hi enyl ]-2- nethyl phenyl } pent-4-enoate; Cycl opentyl
10?& 3 (;{%gé %rsk,:’,;}?rg’&'j @géic b5 E?{\,mp?é'thaoré' A0)aideh ™ So¥h ARShy! )
tritrhentlof héFetbMONF cande€ af Marmymam no) - 2-t hi enyl | benzyl }
-L-al aninate; fe/t-Butyl
L/ -{3-[ 4- car banoyl - 5- (car barmoyl am no) - 2-t hi enyl ] benzyl
11} - L-Tlearser@toRiimed in claim 3 or a method as claimed in claim 8 for the

weele POV RO el baGas ATy reck 3hd BBRACEPLR ARG 8
cahcdrs-Jabtrivasr agodncbrs( arapiasnio vligodendroglorhds, ghigtidgibeay| }

- L-norval i ne;

m‘ﬂ@g,"ﬂ%?r- '?%‘ﬁ‘(%@-%’-"{@-‘ [ 4- car banoyl - 5- (car banoyl ani no) - 2
-t hi enyl ] -5-net hyl phenyl } pent -4- enoi ¢ aci d;
(2S, 4E) - 2- am no- 5- {5-[ 4- car banoyl - 5- (car banoyl am no) - 2
-t hi enyl ] - 2- et hyl phenyl } pent - 4- enoi ¢ aci d;
0- {3-[ 4- car banoyl - 5- (car banoyl am no) - 2-t hi enyl ] phenyl }
- L- honoseri ne; 38
| V- P-~- car banoyl - S- Ccar banmoyl am no”-t hi eny*benzyl J-L-a
| ani ne; and pharmaceutically acceptable salts
thereof. 2. A pharnmaceutical conposition conprising a

o o N



inhibition. 7. A nmethod as clained in claim6 for the
inhibition of IKKb activity, ex vivo or in vivo. 8 A
woreaohash4pr the treat ment of neopl astic/ proli f BEEHGB@®S/001434
i mune or | an ammat ory di sease, which conpri ses
adm ni steri to a subject sufferi nq such di sease an
12%f f e Wae jmed i1 claint 3 /pa medhessascFaimeddn FiRire PAertha .

treatmameor H%hn?a‘%o@ |atthAmRgd p'stﬂlafialsalnfﬁar%m@nlto@l bbwEIskaRE, Crohn’s
clained in claim8 fo he treatment of cancer cell

disfage; vl@qrat'\reowht'whron*reowécta'g RAImPRARY disgats. g5thme. pitigle
sciB?&Jié) Higbetdd, atopRdratitlsagraft&etsis HoBEdiséRat ordysteddic lupus
hepat'ocel | ul'ar cancer or mel anonma. 11. The use as
erythamatogus-n claim 3 or a method as claimed in claim8
for the treatnent of bowel cancer, ovarian cancer,
head_and neck and ceryvi cal ﬁ%l anpus cancerslﬁgggﬁ Lc
1%r | ieg'seasdqiged ihelgimd of & HeImsdin 6 rthe
tretrh &M A RicaBbliB el hédrelogRaldlisg@egul | obl ast omas. 12. The
use as claimed in claim3 or a nethod as clained in
claim8 for the treatnent of rheumatoid arthritis,

14osor1rrﬂ;sus%, alsJ dﬁuh?mbleuws bawetrﬁbmamgetn@ ba{ns 8 for the
| seas ul ce |veco cnronti.C opstructl ve
trﬁmﬁ%ﬁ? ypﬂl'g@i’&@s ’B@WH?@' R’ﬁﬂ?'mefﬁ dseaseer osi s,

di abetes, atopic dermatitis, graft versus host

di sease, or system c | upus erythenatosus. 13. The use
as clainmed in claim3 or a nethod as clained in claim
8 for the treatnent of netabolic or neurol ogica

di sease. 14. The use as clainmed in claim3 or a nethod
as clained in claim8 for the treatnment of Type |

di abetes nellitus or Al zheiners di sease.

39



