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WO 2008/ 004978 PCT/ S&G2006/ 000188 1 Mcelles for drug
delivery Technical Field The present invention
relates to a polymer for making mcelles for drug
y, and to mcelles made fromthe SE006/000188
Woﬁgégi%gﬁgund of the Invention Many anti cancg&%rugs are
taken up non-specificallyiby all types of cells,
resulting in serious side-effects. Therefore, an
i deal delivery carrier for an anticancer drug should
be able to transport the drug specifically to cancer
cel I s and rel easepideliesiforgirogidelivérys i nside the cells
to the site of their pharnacol ogical activities.
Pol ymer m cel |l es have e r?lgdeiecent ly as prom sing
-colloidal 10 carriers?’ ?d ting poorly
mﬁ}ee;fmsﬁﬂl :M}%ht%n 4@'%@?505‘ 'p&ﬂhér'fé‘r Al SmigfesMot brugdlelyeyeand fo
unour tissues. Using these mcelles, drug
mncelteamg&frmqi‘leml}mﬂfl d. cancers can be achi eved passi vel y
" through an enhanced perneability and retention
ef fect because of ghiigidunByPias pentieabl e angi ogeni c
vascul ature. Drug targeting can al so be achi eved by
UNaryGintcapoat grogesr ans ki Upi ner-spegifieahiebysal types pielisgresuliing in serious

sito e p AP, 15 KamE T en dibcpler %“W“"’Wk’g%‘b Wiganspor
the dnrgt‘dpekﬁﬂcﬂlm i@ tdncdraeiiseand réieasermeemg igstles @gld%\ celisde p‘he site of

. the|r(p qrq% ogﬁlsagﬁvﬁrp%%qugleé& %ﬁbg;lgr n Cﬁézﬂtgﬁ\isﬁ& colioidal

cam@ﬁpﬁfgéﬁgtp&ra watebsalibesand htmphn!ame drugaras welh apganerstg funjoyy fissues.

Usmg,él}gg% g}tqel aglg thrﬁ S"Ht\;tﬂ? goi@?éagfegsaﬁéﬁuﬁe GO Bh&Rell Ghrough an
enhahée%nﬁﬁﬁtéﬂﬂw @nd retenifongeffealn deazse. oUrthairk byneremesable r angiogenic

s @ e e 9 B Geliof Y (3T 08! G0 68 surounding

iem;iefﬂﬁ& ér%ﬂt MNreo\%Q |a6itve fdmg omgnimg cande ieahzqad &y eltachia biplegicsbsignals,
urface 0

_ mcluguggg pnqpaqi%ﬂ( Borgpnqzso pg@@es&xﬁ!gsr@ é 8652 E%cﬁ%#s' fPiIcYéE;%S whigk! can
. reco§ifidl dapct eslisngniee aufacd ﬁrrmnmmmﬁees dompared &l antibodies, hormones and

) pt di at ed d t
peplls, G PO SRS DPTEP BT el P B bneBls, ¥ tabi
durirlg Qraﬁédaﬁéﬁoﬁjlsﬁﬁg%@dd Qsd. I[Jahmtlta‘nﬁneritgwdsbkﬁﬂﬁ folats iy nenimraunogenic,
smcé%}ragetlg Qﬁ%tlir!gla ?q%ggg Eﬁl{x%tgp@é ﬁ&mlﬁ%c?rgagws f&?z l rBcePloPis frequently expressed
on ﬂ{é@uh‘a(cb'nf REh mgmad @nter belrtypde and d@ﬁmm@ folate—dmgs:on;ugates or folate-
mers, have tu
con; ,;%rkg [@NQTS(IWF %ﬁ@g@@aeéﬁﬁ%e nggcgionaaﬁggﬁhﬁr siraftgy may
be eﬁ’MagﬁafBﬁ&g&m{; W U?;rﬂdrnrﬂi@%dﬂg&ﬁé&ftb lalha)kd;sem cells within the body.
acti de ock ¢ -

el GpBEbalnaistics oS Ml 118k foa] R e sonsitve

poiy{!\QiE R al?ﬁ*iéei%ﬁﬂ%r](gwgﬁﬁﬁ tfrg’{@\mgioiwlerst haaielobeswowut-simd For example,
U u S
doariin 1P Anigaed TR G Bk o BN ionialf and
Pmrﬁwb%aﬂa 1 Geohide) 'bfb@l&@dpﬁlgm@@}(avertmb?mmwl mmmmebmnopamcies :
rel ease was sing tenpe S :

wers fomschen e LEST. (6T (HUcA SOl MBI Ty eafEowas slow.
Ho»Jet?e?ftﬂ@H;c‘énarr SeRane MemRa ra@teatperbiuree algogrethari thé e@m" inducing DOX

| hi d
releaﬁgab %@hognlaog @qﬁqs{a, \é'gsr {ag&%% psugl}%ﬁpeéa ég g)f:;%ﬁ}ﬂ%&%ﬁ lthe LCST. itis
expdcidhdt heng he AP REgMSvO Eordgtell nanopariicles, temporal drug dehvery can be

achieved by locat heafing and cooling. However such a system suffers from the disadvantage of not
being easily accessible to deep fissues or fumours. An alfernafive approach fo target drugs o
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bei ng easily accessible to deep tissues or tunDurs
An alternative approach to target drugs to

wo RAABANO4978 PCT/ SG2006/ 000188 2 t unour tu%f‘sTu%“sz“ﬁ'ﬁé""%s
use pHsensitive carriers. The extracellular pH of
most solid tunours in patiests  ranges from5.7 to
7.8. The pH of the tumour interstitial fluid rarely
declines below pH 6.5 and it is challenging to

tur%ﬁﬁc/; ﬁsgsggs I%g OUAE {:I? Wb ba ﬁﬁf‘s i cRRICEIRIA WM AR safd t@fhburs in paﬁents

cen core- nanopartlcles maage

rapyes yrom 617 ts 7i8dT heep)‘idi thedurgasr interséiieb il speely decip omwg} %5 end it is
clﬁ@?@ﬁgh (@&eg?pb % gggfénf Htﬁﬂeﬁﬁh bl ifow mﬁﬁ\g of '@y @ﬁéﬁ@é 'R%!;éﬁﬂy core-shell

us releasing t encl oséed drug

neEPérticlas matit from aly(Z-histidine)-b-pay(ethens\abicol) tREGewee geparted to be pH-

hel |
. eb%ﬁiﬁ(&[s e g@ﬁﬁ%ﬁ%a‘g&%@é&gpﬁtgﬁqﬁ%ﬁeg% ige gnclosed drug, D())é,I at pH
frd‘mJM {on8.& éidweier, Imigetiésy(Core-hed mamymmsmwwinﬂe@swme) -b-PEG are

o TRt BT i -8 st sy

'AI@@ thie Iphaseichahge indedpgnsetihiibe emmal pﬁmﬂnﬂe wandiehes sharg ag gyt induced by
8at| on No. 107865, 681 reported

th?) "’P?‘?ﬂéﬁ@@ thernal |y responsive core-shel |

nmmnt ippliestios &lof 1018666 raportedrnikirigastsd drasnally Igspensive core-shell

nqtqgﬁrq?f) wﬁﬁ%sg@ﬁﬁ gr% otﬁé) %@B@%ﬁﬂa ér}fé?%ﬁhlgl‘ép&gﬂ- g;)propy}acryiamlde-co-

NWM&R&MM&DMMHMM) aoidY FR{SPAAIneeDMAAmM-cotiidl] g Ehpse micelles

cHBEiRd, P (G P il ifRicgy h HRRORF Cobono ool

@4 SfroRo latkicos solotiop) cdpidiyi resmnsmstce anoemaémﬁeqahawe These

negvppqgggg%aigqpﬁ PR B el SR b, o5, in @ nomal

bi@iﬁg'!’aat erlvitornentipHal4), teHy0ST of they nmbax‘mbslwaa walbabpve(tmﬂomtai body

Wﬁ@%ﬂ@r(ﬁﬁp&%&)&;@"t@h “%Featfué \%{%&g&%&i{ ﬁﬁé nl acBE Rfronment (ie.

wRRORakE, didosbmas e iytadsumewamdwemr,sﬁ)e £ E8T was helewn 386 ighding to the

; (?}'éla[ on%@ prqumr;}gqp pft M?rmur s@ﬁﬁaﬁgﬂcﬁ{gow gtg‘éﬁe %(rengxal release of

eﬁc@s&&m Hﬂfe&ﬁémtrhle rapglioatiop Kisciesed tphittiggered ﬁemm@ture-sensmve micelles

ol o ek 303501 e a3t o v

et SeT 5 R polymbs ipg eineld Hydrophebiatand pH-senitive compouridy Fhesssmiceiles

pgep made from g@eggﬂ%'ﬂ P‘KVE’)%%%EW? %‘Eﬁﬁﬁ%ﬁ){ temperafure unger a simulated

pitySiloditdP toriftioh (B clemp bt lewer thad teandmer togh mperamredat th 6.6 or

bﬁm cRbpeiae e FGGIES. et pbR, 517k PIERIGHET AR B deformed and
proSHRRH adt PHES. B N elod, %iéﬁh@&i@dencbmdsdmg apleculds. These mtcelles may

di t ( PBS, t b
Dé%éré% Famief; Tor Efllger@z; @pt?cggcebgﬁjg%tto @lﬂ'@prhf%g&gr{gghﬂg 248%) or for
:nﬂ%démhér Gifu Vé&%li\@rys(bﬁﬁblﬁg from ﬂ'le M&c&m@é@@bww eammnmerrb machthus entering

but deformed and reci
the cyiesals)n gHaweaere fe 8%1?’ 5 alt’%%o'f‘ 3@‘6 |98%“°a“??1 s b%%a%?%'ﬂ gphiphilic
od? YmeRfiehy whigh Be eReRbsGamEd IRId o flexibid edré werd wide priclesize dsetnbutlon
ru

MR YRR TR SN e C——
sp%eftﬁééﬁp @iﬁ?(eﬂl bRV oRdd @rpwyra@mmtpoqra&oﬁdw \EPOSB442AYI disploséche diblock
cytosols

capiyipL Based mnmw(ﬁhw@ﬁo%ﬁﬁ%w 1 P BoMBEEalr ek e potmers

clélha@m\mé GhnikP & Mhdz6! digRséDimerdsarid. EPenssH4e dimloeed a diblock
a Wwde particle size distribution.
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EP00822217 di scl osed a di bl ock copol yner based on

pol yet hyl ene oxi de) - b-pol yester, nore specifically
WO pokpmEssy| ene oxi de) - b-pol yl actide or pol yl BET/HpR006/000188

EP00844269 di scl osed a di bl ock copol yner based on

pol y(et hyl ene oxide)-b-polygster or poly(nmethacrylic

acid). The polynmers clained were simlar to those

di scl osed i n EP00822217. EP00852243 di scl osed a

i A B il i

pabygatiydiene DXideg bipth, thepecwas)a sugnr grwa Hﬁd:o mers sigimed verp gigilqe o those
d:%c?%g%en@d %@&5221?2?{! W?% o?sﬁﬁééﬁaﬁo e%“ RrereTiﬁmBQieM”W fonic living

wer e si ose i scl osed
pdBRRASIAY arki nond hadgH- am@emmm@gemmwcfwmﬁle&er e

YBHEAOEE  £frr r T  ih 5. veo

reld&faﬁl%ﬁﬂzﬁedﬂoézpdaaomesj via apitsunjdeebond ippli sgnsifyp qugiaer@ymatﬁ@ly cleavable

o i 4B ] Mo BR3P

rophobizt segradnksyof dfheémvm‘ie& wetb@mbsed)io qbymlqg@nlénﬁr@ﬁnp@ providing the

%3?@? B oY LR U Cyrent s of the.

i mamm diselosed enepmmesemian migklesimatie o poly(eteyiase ghieol-b-potyfamino

a«fbc{ gzﬂg o nlgqﬁgﬁ% I(:alﬂb e é}!’{l}%ﬁ é@fﬁ%é@fﬂégﬁ%@ﬁ@ ihéPolymers chargeable

foﬂBNAQmphMU I:iaWerm lngiattiesiampaiy{ethylena givstblif-peiyllysies @nd poly(ethylene
gigqqff ﬁ- lg(‘agﬁ @g?aggs%&s&g ﬁ%s&%?@?i@%&e@?ﬁg @gﬁé?ﬁp“ i conjugate,

Silpitdr yotiat of U9Ba249eBbl e  for DNA or protein delivery. In

SISO E 4B Y Pl AP 63l o sgn

ard ﬁﬁdc@@dbiwédﬁé%ﬂ%hﬁemsmm apepehiyiziag pegtigs. & was claimed that

th S@%&%‘i@ Sds' mI r LS I:%R)gt i %@8 gcgﬁlbln%@n Vih_a membrane

mmmenmm@ dgemlsogx mmmt lmnxeé rm@iknand iamw awspey affe types

h t t of
* olRrlRn e O RESIRERE | 1 "t Clai med Chat thi s

plmummm idreibsedoiphiinipiising drog|ddiivery couhpiemess fog rgets idplivery. The

SN P

file, PHI dttmaalepﬁptxd%cel les to be used wer e not

d,ﬂ‘?}é&ﬁ@%ﬁ@% ﬁ% 226@'&]@0& % ﬁilglg g%r d@g ?a;&ﬂﬁﬂitﬁ ol The biock

RS R GR0P ﬁtbmepbtﬁbhm(dmbhwotyfemwgha/ glutd)), pblir(biadtic acid) andior
Cﬁpﬂ%& @CDSTWWPO?OZC@E@D%& E%F% Ipahéxp% I‘:%‘ﬁ%'éegt r?odEQetmg component for

Qé%lﬂe%ioomsdur@ddﬁs I826025821 disolséd simjiar| pplymess to those of

o i, e P il R vt

ccﬁabbﬁﬁéﬂ ahd pdl - %ﬁcdcﬂppdlygetmenéhiymmk copaigmeratere( dissiosadc

acid-co-glycolic. aci However, the pol yners
copol ymer's o the t Lﬂ%&n&%ﬁ}%ﬁ*@%ﬂg@ﬁéf G el osed
Si Mk ah lﬁ&:‘té‘ Efeéeﬂt :ﬁ\léﬁﬁﬂ i©bverchRO 400848 aily laeliorate at teast one of

particu m xed m cel [ es contai ning
mpebqwedtsaﬂvgntagﬁne) pol y(et hyl ene glycol) bl ock



copol ynmer and pol y(L-1actic acid)-pol yet hyl ene
glycol) bl ock copol yner were disclosed. Qbject of the
Invention 30 It is an object of the present invention
to overconme or substantially aneliorate at | east one
of the above di sadvantages. 4 Description of the
Invention In a first aspect 4of the disclosure there

is provided a bl ock copolynmer conprising at |east a
first block and a second bl ock, wherein the first

bI ock conprises a pDeacabﬁlctmofﬂfeimenm:r ature-sensitive
lit f h hi |
i 0 &S gk ol Y b s eomoiing it a st
b]@ﬁ dnd B%e@ﬁ@ BIosk, dhasik ﬁfeoﬁmrb!cﬁ?%or&g@s% Bl W of){emﬁerature -sensitive

hobi ¢, mononeric units, sal COﬂ

m%%??fﬂcl Ugiisn g Plyfality @hkydrophils W@@i@nﬁﬂ ang arphiraltyof tigethg abnomeric
unfidend el s8RAP Bib&k FRPANRTS pﬁuréﬂﬂ) 6f%g5f§§ﬁoﬁg H@B%@&zo%% rs?@ Second

one pH- sensitive noiety

blagk CW&%QQ aéﬁ@tﬁfl'%@'b?%ﬁ’ﬁvﬁwleﬁm ety and others may
C OB oNthB By ob?@rﬂ&io?nbx‘i’cqm@hgf ééma#s@f&?ie%yn%@ -Sqnsitive.fpqiety, or

" tenperature-sensitive monomeri c
ONREr PG reRYeempriseeaipeashoty pH-sensiiivet inviely and @iters may béritsn no pH-

A e SR O 8 Ui oo

tenwarﬁ@mégnaftw@ rr@mnmnc hapitly; opétinie ma}fmtherenm@ andJ @dartxés mapbe d:ﬁerent

t
R TR AL L R Bl P et o
~ Units H§ samereay be dhegetne and someoray b d[fferemtt&hch %ﬂthﬁ@l’gﬁﬁﬂﬁﬁ%n@ﬁenc units
ac

el e TR B B ACRP Y moRo . €8 e spmiensome may

be diitcrent. Eh@dﬁﬁpmwﬁomob;mmc QnilgMick B th@[]saﬁg l'é@ tHER¥heP Bydrophobic
e bl ock

mo&ﬂ%nﬁ%ﬁﬁg oras% mg)e @ﬁgﬁ Jo@fmg:graegg%)?ﬁ rgntcﬂﬁfhhdhgqqob'ﬁw may

be a:apahlvh m’cdadopﬁmg 2 oqidraiion i which Heh@pbiRhidh foin ﬁmﬁofgﬁr?ofﬁé‘ ;%brle-sheﬁ
ydrophilic

s RAkGpdBiE e = BERRGF il uhein gebasgom bf e g
moremerorEb are tam’fé@:n&ﬁeehﬂdﬁ)@ﬂﬁceéﬁeﬂ lThé h@ck%gd;ﬁm? méx%ﬁ*@“&"e of each

|.ock co nmer e of eac
blocy 4l D R B I 1 3, P I Fsond ek, ariogisith e st and

seconé blouks! Thé bisdk, coﬁd‘lynﬁbﬁ’ mePbdar ABbidck &%wﬁ,&d second
be an AB bl ock

. bko 'I.' ck copol y
i’ﬂfo‘?%? EW@ st&?%'uapgg@% Eapasimoipy. [hnaphs fol example a
carbovglicesgd, of sﬁ!fob;@sédfd MDisghiie abill, H%o%oﬂifﬁ {a{:ﬁx%"mogp@zc acid, a

S I'ni ¢ ach

rboxylic suf foni c acid
: thiec%rﬁ r%nﬁ i3 d@l@p@{bﬂ)@(ﬁ%ﬁ:@éﬁ GPRG @thg@c@c mpisty, lof b oap b ppfionally
subs#tgtbd] amide. dTﬂehbW%éﬁéﬁ%%diéfy ‘ﬁ'% heO nﬁ;%ﬂpc%%pg of %%{és%g the block

or it may be an ona rtute

copofﬁ@rﬁ%ghawmﬁ% ;ntrpsp@nsmi@ gtcgmg@yn pbkof @ meiivart i which the block
copol?rﬁé?a@ loBate. ThE ¥HBshobil %dﬂbrﬂ&l& unﬁ.ﬁ ﬂx%g%g%én\}eﬁl fg)irﬂnag Slymerisable

conformation i h response

unsatyraiad [y g, a8 Ebiﬁfﬁtﬂil@y bmsg@ratedd@mgay rwesatiraied) datiyrtoeid. The Futty acid
. may dﬁhﬁ?ﬁs@ B%@éﬁtﬂﬁiﬂéﬁ@%bﬁurt g?‘ bﬂﬁ?rgmémt&ﬁauggarﬁ%e n;sggrgeﬁveen aboit

2 and g, AR A, A0 At %and(B@n%graLZ) Sl 10adne 8D, Fahd 90, 10 and
T t bet
40, 1480 o Earfs 30, - Al IRY 5 COTPS 67 8 ELBEEN 295, 15,20, 22

and about
24, 26, @8 \ade D, 460tk or 50 main cham carbon atoms. It may comprise one carbon-carbon
double bond {monounsaturated), or may comprise at least 2, e.g. 2, 3 or more than 3 carbon-
carbon double bonds (polyunsaturated). Jt may be an omege-1 fatty acid. The fatty acid may be for

example (E}-9-octadecenoic acid, (Z)-8-octadecenocic  acid, (Z)-11-octadscencic acid, (E}-S-
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2 and 20, 2 and 10, 2 and 5, 5 and 50, 5 and 30, 5

~and 20, 5 and 10,10 and 50, 20 and 50, 10 1@’1%
WO 4AB004%80r 10 and 20, for exanpl e about 2, 3] Aﬁﬁ%,m%@s

7, 8, 9, 10, 11, 12, 14, 16, 18, 20, 22, 24, 26, 28,
30, 35, 40, 45 or 50 mai n chlkai n carbon atons. It may
conpri se one carbon-carbon doubl e bond

(rmonounsat urated), or nmay conprise at |east 2, e.g.

h aq%e.%f ¢ 40" Qh%d&eﬁﬁmﬂg)@mmid?(Msenmc acid, (2)-

unsat u ated It ma e an

tiFbasoseaie 0 G SYRIPETEET 00 GRS B8 1 OB e, Afidgoencl
e A B R R N S T R N

: mﬁmm@m Gicld, é@ﬁbg 14(-%{3;!9:;3@@% @eid 8?2%)&1%1%—0da§ecatnenmc acid,

fatid, ((Z)14,14-
AL RERASRENR 2080, b5 eRpaaseimnds | A, (ZX)

18-
Ecbopdercbaoh (ZAZHB8, 1%@@@@%%%2@@0515%#&@@%“810 acid, (2.2.2)-
8?@%.5&%5&%6%35202% en%ﬁsl H,14 1 ReienaERRAbic a6d,d.(22.22)5,8,11,14

oct a ic acid

consats il a1 ki Somen i o6 22115 -doosadienci
afiE (gz% 1%%3&531{%%@ B! RIeATB86 GoRaibtbondi 20, (22.2 7.2

ecatr enal c_acid

472023, Kz‘r@o@p@tapaom @oitad elé it Ad P 48, Msicgosapentaenoic  acid,
AL EPnd it SRARBUERORURISC | o (ZZZZZB12161821-

trienoic acid,
tefracoEahByaeidic add, 17 aghisiosf Ene e & mord of thesg, I mgy be siraight chain or

|

oispcbe Hiog'oE R (sl s o

( Z, Theded)er8yr8 Js&nsmne menamese et mafémaaab&cqf&hangmg its hydrophilicity in
e%é)r% %éﬁ% gﬁoc T !#I‘é n-%'fz' Ee?rlp‘é:%ﬁ%‘%%ﬂéﬁﬁ@ RBhdeR€ b may be capable of
infpdrtig i0)thelidock ﬁomﬂmba; oandomnaiion thet \@aspsdmth temperature. it may be capable of
vy o o Hob R SRR gl o b oo
uiZint iZcapal oftiehpiraing §6, logngione o5 BRI fwdraiaﬂnhm response o an

Z 1
w525 § Gnrdyd T %@ﬁ%gﬁ%sgeﬁﬁﬂ@?@%?‘&?ﬁﬁgﬁeﬁ%% e Hrom, for
exetipte, or Nacminv&mnmdmmf anlacyiyipgoldppe.e ofN-IHEEwropyy  acryiate,
PRl et Gl ide, NBRANR o O dERitadimice, N-
:wmnw!mwlamtdam N m@&acwybawme @ifmeimw@wmgwhqoge N-hydroxypropy!
d T=)

oBHRSDAR, i SPRARORxL s 0N GBH etioninite o

nmpymeﬂm@mmde Tfe hydmpbtitt mmmem: Writamay GERISSHNANIHER @ Garboxylc

a §nf Bat ﬁxr\a%@ g)}dfo%i%\‘w baf @@P&r%ﬁi&hei' f niFYorample be

dlamdﬂ ﬁnh |a| memuey oft thagroua consistingi af Acrylisragiér mﬁf@de peryigig, pymolidone,

oo IR ESis bt chEebEARY g tiendanic o

slitefineo aivative ereof martessiectediranehp goun @nﬂstlng'pieacrylamtde (AAm), NN~
tu.re Siit y be derived

iR s Tt (R oY | O

N athy ta@emmymomimedm oeif mby by dr oxey riapsting a@ﬂgmeipemlt The targefing

REAGEIE e RS ATV g

ma@ @@ﬁp’rﬁeyb &ﬁg"eﬁlﬁsﬁgmmdaﬁfbdmwm oigzdarepec;ﬁc palls (a;g d@eased celis) within the
bﬁ@:tnﬁ %{géf‘mﬁyr ! ?B? %ﬂ@l '\%cpé l%%@éé’ BloBP¥lch as folate or galactose,

pREﬂde By, mh m&ma{mwmgmmonewemmgénmhm R@Brmtmn&'@j@m@spartate
i sopropyi net hacryl am de. The hydrophilic nmonomeric

unit may conprise an am de, a carboxylic 25 acid, a
carboxytate, an am ne, a hydroxylam ne, a glycol or
an alcohol. It may for exanple be
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derived froma nmenber of the group consisting of
acrylic acid, acrylamde, acrylate, pyrrolidone

wo mpsigense gl ycol , 2-ami noet hyt met hacryl at e BGrHSG2006/000188

substituted de_r| vatives thereof. The acryl am de or
substituted derivative therel?f may be selected from
the group consisting of acrylamde (AAM, NN -

di met hyl acryl ani de (DMAAM, and

miaﬁfpg ?}?pzigﬂ,ﬁ%é‘yﬂb%ﬁ%gé g%ﬂﬁ%ﬁ?& taﬁt??g%?h%iﬁw for targeimg B calls

emeslsmg Gitigert G282 of soyne okfen angsetibgogroup thenpap d%ﬁ@‘fhesl@e%{ or cyclic o

PR Mo S T ity o ot

fitnitedt ey [gaty aibing riigist pheind, wmabielreg;ons.ecogstarmrmg. .c@ |Fg)receptors

o 8 5, Pl L A O £, B

ppmpudé@r ;@epﬁ@ comprisingRRtantbodye onpiar trngoh&at@m@ng gioumayiep capable

o HITROE g SrouRes 1S HrRlE) e AFARR ARP SR il diecsed colls)

u&mn amaodyoﬁp mrgetugg mbmomeri wniicnay ibe deri@ebizy reastions @ jargedpg compaund
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may be-as described in the first aspect. The step of providing the first-macromonomer may
comprise reacting a precursor macromonomer wﬁth a fargeting compound, e.g. foiic acid, or a
derivafive (e.g‘. an N-hydroxysuccinimide esfer) thereof. The reacting may conjugate thel fargeting
-compound to the precursor macromonomer. The precursor macromonomer may comprise a
plurality of temperature-sensitive monomeric units, a pluraitty of hydrophilic monomeric units and a
pluralify of substrate monomeric units, whereby each subsfrate monomeric unit comprises a
functional group.capable of reacting with the targeting compound or derivative thereof in order to |
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main oban of drgirst mcrsmm_mmt tmay ha‘ve ohe @fmoreeend grawgs caphle of reacting with,
orcohSADAATARID 4 G IPARL S ol YRR o i
of thédyetorairnadneneonomero e mein whait sf mﬁagcomémaaommen ey hava ons o

morefgﬁ@ Ig%h%sﬁ%a&%ﬁé) ﬁfgrgactf%%ﬁgﬁ tog E’apg{é!ﬂa c{ Qe‘!'ngda'cn%teﬁ %ﬁ raé '(t)cfr Eé capable of

‘reaciingmﬂpam@*ﬂrgmnpmimmmantmw%eﬁ@t mespumomer. e. g. folic

% ioobee 50 SRS B0 SR DA RO DB ane

specidsh tigie tsi oligomatio mp potyrkbic O THehmolpaular weigit rof thadirsh nrecsomossmer {and,

nsepd RSy e AT eI O 020 AR 0 B R o

35,000, 30r000,r 2519000, 200000015000 for ¢0,00T, bisbeuren aboyd [20006dndt apouif40000, or

ey AR A IR 200D e sSope ARG 4R Pt “eBhCgogo ant

reacting with the targeting conpound or derivative
thereof in order to 10c. conjugate the targeting
conpound or derivative thereof to the precursor
macr onononer.. The first macronmononer and/or the
precur sor nacronononmer may conprise at | east one
car boxyl, hydroxyl or amno term nal group per
nol ecul e, and may conprise one term nal carboxyl,
hydroxyl or amino group per nol ecule. The carboxyl
group/ hydr oxyl grouplam no group nmay be derived from
a chain transfer agent used in. formng the first
macr onononer and/ or the precursor macrononorner. The
mai n chain of the first nmacronononer nmay have one or
nore end groups capable of reacting with, or .capable
of being activated so as to be capable of reacting
with, an end group of the main chain of the second
macr onononer. The main chain of the second
macr onononer may have one or nore end groups capabl e
of reacting with, or capable of being activated so as
to be capable of reacting with, an end group of the
main chain of the first macronmononer. A nmacronononer
in the context of this specification is a nononer
(i.e. a ,polyrnerisable species) that is oligoneric
or polyneric. The nol ecul ar wei ght of the first
macr onononer (and, independently, of the precursor
macr onononer) may be | ess than about 40,000, or |ess
t han about
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WO 28HW4YEd 20000, 2000 and 15000, 2000 and

35, 000, 30, 000, 25,000, 20,000, 15,000 or 10,000, or

bet ween about 2000 and about 40000, or b%%@tg&ggﬁgfgwsg

and 40000, 10000 and WO 2008/ 004978 PCT/ SG2006/ 000188
11 40000, 20000 and 40000, {3009 and 20000, 3000 and
2000, 5000 and 10000 or 3000 and 8000, for exanple
about 2000, 2500, 3000, 3500, 3600, 3700, 3800, 3900,

4 00 BS00, 466t and 200005000 2ROMO0GEA000 and 8000, for
e%é mgggﬁéﬁoﬁ&%&;@égﬁgﬁgﬁéﬁp i@g{j@g %300, 4400,
4 b, 0 qool 4807 0 00 00, 7800, 7900,
O T Ul o By 3 s
orzt@@&)a fgé Q@%ﬁ?%gﬁ g'[e o&HNd romBRther 413 héilb&wé&\%hout 200 and

2000, 1000 and 2 8 8 g
200000 betivezn aboutrA9D ST 230cand 1960 400, 2086500 68 0 and
3
i 0 i, S, o, 01

1296,r1S06) 44081508, 1680, 4700, HH00GBRR e étrﬁﬁx.twf%a? gnpigergg tobean
o!ﬁ?rﬁ dﬂﬁ%ﬁw bt éﬁ%mabﬂtﬂ&ﬁ%ﬂﬁ&} 'ldﬂepeﬁ&enﬂ@fbb%ﬂw or| broad it

et ween about out

ilbsirocrbisut 1 1 a0 siodt T o EotosB ot 14 and 29l L 5 18 4 3, 15

a@[)é(,)u%ndlaznﬂ%%ngzﬂfd %ra? R@@pe)%mgléﬂgougﬁy 11@61 %214 %img 1e,18,18,
221222,?23',221'25' 22728, 590%,2.7,2. 8, 2. éo} 3. T’he step
ot e’@nr os}’ép 61‘3)90\!&191% ﬁ% mABtGhGHEREP n%c&ﬁbﬁs& %H%té@ 8f bﬂaﬁdsng the

precur sor cronononer.
preguesor ufacmnmmdu r'f@e tstep Qirpeayiding dhe WWWW may comprise

oS t r
RGPS o iSRRIl e SO, Py st
mbmmn@r ai(emmlvtadamtmg mnqmea deriyegysam mjl}ﬁﬁ@ﬂﬁﬁ ﬁ&rg%@s‘ mplgepie with

' re@c’thp wﬁisthsta&eﬁngrmmpmd for @aﬂmjlpe fbgp@fmﬁgwmg saig @Q@quq@mg in-order o

cc\f’nv| %\}%mteﬁaggeilggf %ﬁ\f:ngﬂrg!] & QERAE GhePlos [485d dbf&?ulfs‘é‘eméd?tﬁﬁcﬁ%er The step

ynerising I n or conj ugat e

 oft faevidingrigeprecugsor mancmv@mr meeedmpese & 8og raénc@@ppcmenwém it may
, % g %@!Fai @%ﬁog:%nomepie ble—%gjfeﬁﬂzdg Qpfidn Wﬁ‘fﬁé’br@&n&é‘@f a chain

Ise a ree radi cal

trérﬂféDégﬂntEThes:hmﬁ tamsfat agenenay hasaéhr@[ it mavderagaibexyfunctional chain transfer

' aQGﬁ %)}n@gy e%@ﬁ[%ﬁ@@aﬁ?{al ok éﬁgﬁ% %Hrm g&gﬁt éﬁ%hpﬂﬁhéayl%ﬁ mprise 3

fuhﬁiam g:enp @gabid ofibaing beverted irtwd carpoylioagid, kag agino or a hydroxyl group. K

Eﬁ? g&é }pﬁ&i (gq@quiﬁacﬁgr%} ﬁ\fofgl%]ét%% gﬁgﬁgﬁ%rg) ér?]ﬁctérlg% gm?&aﬁosucmmc

a%gaﬂhloglyfwml‘miﬂ Ito:l mapbé Heexampleurhytiogyimcional dhig) suchrstaicagioethanol
ei nverted inLo r i ci 0

o%%m;}wc@c}rﬁ@uf}e ?r{gfyz g%ﬁlﬁ:? g%%ﬁ)o rbge%a am'noiﬁﬁhh@r@ NRolOkuch as 2-
aminsdiexsthiinTid reaction tay bk csmiud:techm a Menia@g oRFtromisome ether suitable

ST o BTGP L Aot i

e’ faﬁﬁdsf)mﬁ fb@j’lﬂiﬁrﬂgﬁf carbbinidinixidé, Ltnadmm onafgos.elt aney absyconducted at a

tegllpg!%{qx{erﬁgg%qq gaagérﬁu@genrgﬁi iﬂe lgigc{? o{i]e%&ﬁplayos% me@]g}% Rl eg%e sufficient

fPnesaton ef the ':Ebﬁ)rmrs SThee feniphatures tiay disl &r xeinplethe refluxing

t%rggﬁa @&Qn%oﬁg)gp g OS ﬁsli’tt gla{at?ﬁ &éé#pegﬂxrésqﬁaﬁ%%n %hout 60 and

about 140°C, or between about 60 and 100, 100 and 140, 60 and 80, 80 and 100, 100 and 120 or
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30 inert atnosphere, e.g. nitrogen, carbon dioxide,
hel ium or argon. It may be conducted at a

WO 20084978t ure and for a time sufficient for THESG2006/000188

initiator to deconpose thermally to a degree
sufficient for polymerisatiy ?n of the nmononers. The
tenperature may be for exanple the refluxing
tenperature (boiling point) of the solvent. Suitable

oL T, B3 O 0y RO o e o

cBfjuaedifon BByeet Aoush dndiaboutd howds, 200 Sndiy ¢ aed 30, 1 and 20 1 "and 10, 5

S5 TR MRl P B it 80 0 220

SU&,)T %8, 10ctindid)d8.cd, Hot6, b 1168, 200 30, 38, 48,44 oadfhpursghe molecular

Vﬁﬁiﬁt Oi@e%%%oaﬂ%&r%gnob %{O&gess é:ﬁ%ou%g) d&?’j}%s $dn a gt 35,000,

38000 25,6002 800000 1 )008res ,10,800p or kebengn aliqut ZQOOand about 4;300@ or between

Syl 24P 98 g ol S o e g

200% gmd el0000s 8000nznd r 206&0) GHRL andagﬂoﬁeﬁm%@m 10096 %B@%l and 8000, fOT

1553, ST 500 S, 98,085 B 050 a0 4

45@11?'5000465!1006000! 63061 6@86,N6706,06808, S20MCY 0@0} d50 @, 7200 @800, 7900,

G, 1 S S o

o2fip0g. 5000 and 10000 or 3000 and 8000, for exanp

bout 2000, 2500, .300 0,..3 L 8
Zogghe Y9636 M B BIVR 86 ergcing ot bl "3@%'2936? s o
ng 26 ApoufBaftabié 160 ConjuGaDG with $BGubsHaie Gnonab@ @ wite o, or more
szasgete b (98228588 508 e compe
ré’a'éﬁ?r@(h carfoRO acid grod;%f&ﬁb tarfbing rompond wittaly- hpdwwsuwmmxde io form an

b Sk T BB s b BAE 8 ppion my oo

a@ﬂrﬁie&l @gihd Bg ahﬁttvh’hr Bih ﬁuhﬂtcﬁa&ﬂcmemmm;mider (DAL}, The meacton of the

aﬁtyetpq) ﬁ%wg%rw; Tﬁ% sB%n@grg?gnhﬁmyy rp' Wit i, @ gH%tr% er@oﬁ;g?lgrfc unit_within a

e%@fﬁérl rivromoR@Hidd iayl beC comdiotbddin Guguitalile dhent auchy e DMBO or another

PRy it ceprom Bl LR ootor) of the

tar ggd seﬂﬁfidqmﬂmnﬁnerﬁhﬁpﬁswmropmbmm; units Gomptising at least one

PRSI PO eSO TSRS G Ao s PR g g o -
shiftftive ﬂ&éﬂy vierh@theGEriomspdlymes. iwhdytotnirse sndartmiosd earbumyio aeid units as a

oBroetaive BReN LB S PRSI et [Pt e o Best gns (oo one)

SRl HinoSkaRxAor gﬁ)u;a Thé Ifh@bess dlapﬂhcﬁdommedha step of making the

~sol vent capabl e _of |ss he reagents.
savved SRS JBr SO ORI Dis signt ARRBEPETIRG 1o compis

pHIPhéRing %‘Béfylnéhdéﬁe ?drb;ﬂ‘ﬁﬁié mfsmer mbm;srsmg Iat lowst ompiéis@nsm\fe moiety
conpri si ng . at | eas

ro is

(561 hEPhRSHABIE BEPoRG GO 51RO % [Riofh S0 Bl L of beng
cOfreded AP R QY BBHsitivd tmofBhy sEohNRY Iasmmc cahldn@mp The po!ymensabie
carboxylic ‘acid units asa25r§g$sen ﬁ¥ bI bond,
hv@gphgl@c APRINnBRY COBRISE Fx PPiypernsaiiey doyibje h@fﬁ ang‘ sdé’“ ¢ bon
oﬁﬁonbl aSbmRReCES dgublé)ﬁtf?&i Tﬁe%dﬂrﬁﬁéatrmwm ahir@b” @liyd! polymerisation
car ox I . process gaé/ %%P t he

and Bay bl q»,%@ @pgca[ ﬁ@ator It may use xample persu e (e g ammomum persulfate)
and may be conducted in the presence of a chain transfer agent. The chain transfer agent may be
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second macronononer. The step of making the second
macr onononer may conprise polynerising a

WO HBIYMEB| sabl e hydr ophobi ¢ nononer conpri S|¥1%Tl%(%20?6é%)g%ss

one pHsensitive noiety (e.g. a polynerisable
carboxylic acid) or conprisizng a functional group
that is capable of being 30 converted into a pH
sensitive noiety such as a carboxylic acid group. The
Wm&? SHHiSe ol ¥AinaPABRGyaNe ERbo IR ecka R Ranag comprise a
furmpmnammpl o;pasaietoéreﬁawawmm@nm 406 B RS raoToRoier, i may be an

anﬁﬁgtﬁdﬁ& eﬁé?ﬁézlle@?nﬁfgééz aif Ifif RS edst bfa?dp!e%abbﬂ%dnﬁ@hal @ivt such as

| tiat
m@mtvptoelorptea@ds |rrfema§°€(l€°“@)g g%#&hpéw%? t%:a'ﬁl‘?@u'it fray é‘) g?‘wﬁ""“""a“

faicBhdt T Ehalnrteunsié tma
U e T N

berS@mﬁdml@oas@iﬂx 1®uale tithohe fiee Tdisal dNdiRjoF. 18 ongexample the
pogrg?eﬁﬁnonalshi}(ﬂét&?%{( i NOrAdC fraf 1thb EEabtioR - of | dminethanethiol

uncti ona capabl e of reacting with
hywotmﬁewﬁlpe@ui&lﬁ)a@ﬂfﬁ@me mﬂﬁ@@ﬁ*%‘%norrer It may be

an aninothiol, forp3aMel@G2-2saReHHgLdRanethiol . It
may be for exan‘pl e a car boxyfunct| onai thi ol

i & pteoftm oo gD, TheFocelon O B sl e or ke pt,
of. %p%‘i{?‘r g'scs 84101 SHU1 itefeliy oL TARAS 11,9 and

as “hercaptoet hanol or a thiol functional
11$&anmtmaT § ared DawiBahd 9Wéaﬂd&5n transfer agent may be -
! SelRonGRst rhribal fup (for example
level&tt%?ﬁig n‘{‘one gxangiaga}/‘% %&nﬁe?l gg\t(loon P
denmdl from i mtcartiodyy funbiiooal ehaidi transer agenie ritalseiéfe 'iaB‘Pn thajethe second

| eqa}éc{g%x?\ A %ﬂc WE’& i %Bl{hﬁj froFerH\ R HnRfe! &gr%dlf"gdnrﬁbnse ac: carboxy!
grﬁup&%&aﬁsengmmorewzm@dasnmmmm S8CqRd ﬁ)@%?qf,g@rbl%k @ﬁolymer whfch is

m:flfguqs?nglttp% Fecgfcﬁ gx??roﬁ&%m&eﬁz% ! aoéhrw Qﬁp Ge '%g&!—? E&;@iﬁ@t monety it is
pr@ferr&t that Ml Se0ori! mr%nmrﬂmmwawgm AONGRES f[pm wh;chdwg made}

| -hag{e %@H@ﬁﬁg@p&ﬁﬁd{: %% eveng éﬁ’gt tE‘e -ma&@% 8. that

- masanmnm metazted hasbomylic excidi graup. The hivgipnal ggrepinglt is capable of being

CFHAR A < B B ROl 08 o i

mapbd mmum tieform amdbbﬂyiagrbqfx)l 00 p erboxylicrasien (eed: trmet;:mlﬁm, methyl, ethyl;

weish, 5By oo B o Ry roBLY R P (37 o6 st

pHekishate cafboridies whicio whicrerapobbeyhydiolysadite frmi & carbriyl grousd; Wdhiy gege, once
second nmacr omon r.
03 SO TOROTHEPBRG e P oo S ek KBk By Bl win e st
mﬁ&i@ﬁ@ﬁmﬁom funtional gtoap thaiisl capable bi heingroonverisd inta- wearwmylie pcid group
h f |
m@f byb@pyggeaggfq ngll? ﬁcfscg&%ég aégv):(cgl ?Fg&ac}fc Eg%g?%co%aﬁﬁé? cSmprises
aéé’!@d E%Q)ubbeap}hmmwmlﬁwect ed carboxylic acid group.
unct i on t hat :
coﬁ‘msrstea&f o He b medhorlomeE M Sofis aiofiingmer may comprise
aﬁmg@laetgmm dadsylic acid g@rahptmde:ﬁgr the dirgt vidictomonomegy dpdhe second
oxi di sed t m.a car box r
MELPTRQROpES. T%etqcﬁl‘:ﬂgferh 3y, § nsegéegﬁ@% ¥ 1 %mﬁﬁ (Q\%)Wi r9?0 ) with an
aéﬁ@aﬂhg’ d@ny sed. tmﬁd?mmmmmmdaomyl foryr oalp)actmtedn ester eg. an N-
hy% xysuccfmmldgs! esg;r ?seFe%E:t%h n%’alf{l fag&vated by DCGC as described above. This
reaction produces an activaied macromonomer {an activated first macromonomer or an activated
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phosphat e carbonate; which which may be hydrol ysed to

forma carboxyl group). In this case, once
WO 208¥ 1Y "$macr ononomer has been i ncor por at ed ?@%&2&1000133

bl ock copol ynmer by reaction with the first

macr onononer, the functionalj4group that is capable of
- being converted into a carboxylic acid group may by

converted into a carboxylic acid so that the second

s@oﬁ%? Iﬁa&&mén@ﬁleﬂ? 1196 kacH AR it B se6MaMidcfofPnonter @{ﬁv bejeplated (e.g. by
pH sensitive noiet

r oup i\ﬁ The, ste reactln% fivel
@n)rarﬂwhm@llrﬂamm%feaWQ Witk %S%Ce%ﬂdi'%ﬁﬂ‘é?r@ﬂ%@%'? ecuvely.
Tﬁgal &Bﬁrgf the st ﬁ&r&ﬁnbM&tvmﬁ GhePscb @i Thadmofiahidh sy bé Gonducted in a
aC| roup on elther the first nmacro
suileble ralventye.or IRSh e otier dinglat anmle ?%thﬁgﬂngﬁﬁ%w@smg thefirst
LT SR s 4 e e
omrthe Jirst vinaenoBees e Y ARG ‘ﬁyH#‘&&%ﬂ@E‘ aiﬁ?f "o the fist
: 'rrgérg%nogfegp' 8 HRPGh RivaRYirRemaGsmondied Ry r%ﬁhga&e activated. first

cribed above. This reaction produces an aCtti%va%}gaqenmna!

masromonpae oWt the seaond cnacipmpeainer Alarpatively: ¥ MRLIBIRESE 45
cé’rﬁ&)&(l lﬁ%\ﬁ% s%@ RO, T ?S@ QA 8 M§drodducsiiemmicester of

e activated Tirst or second
themgacando mesremonems, e ferionrh eeilvaled sacongymaciompRamer.; i) reacting the

&?@&%%&m%moﬁéme?%mbﬁé %ﬁnefc%%ﬁérﬁ& with the second
OI‘ I rsS

macr onononer respectively. The reaction of
theimmemmm@mmwﬂw)ﬁsﬁst he second macr ononomner

may _be, #WH&%I N @ratuﬁb-uéeﬁﬁﬂle EmarRm4E hy@roﬂuiic %@m@f and a

some of Bprotic solvent. Thus the step o
r eact |su@traihem0nm'@t e TEVEIC ROPFEPHETOR FMAROTIGNQMMRS, Q-’B%@Wd the substrate

nacr.o Hﬁ'}é&&é’{ﬁﬁéﬁb]ﬁﬁ ?@?ﬁ a‘%ﬁﬂé SRk Witk 'Eh?éeﬁrks)g compound or

car boxylgroup Cr ONMDNONET ,

f or mi rdgrivaiiveNibbrpol iolioyéng crsich papolywerisiag t 18 rordst - i Retigrip e targeting
TR OGNS or &eﬂ\gﬁx%ﬂé@? tid bréSBfmbcldrithomer,

rracrormn e activated. first
mac+o rmmugahrg ihe titrgeting cgr@mun@l tmﬁ@rmﬁ@n@?ﬂﬁmﬂﬂomﬂ to form a first

Al ter)?@qtcb}ﬁ%kéfnér, anlfBY conprise activating a ter m naI

car bo roup’'on the second macronononer, ‘
f or i mepcing Rheh yickk oxgosumopbmerwilly | 2 cseeasd @ﬁc@@omﬁ@ Ysaid second
secon 0,f Gnon6a@Rdunits, and said -
rracro?&)‘%%ﬁr@ﬁ, an‘%ﬁ{p %Séﬂcgt?nigﬁrat@%f q’gtr?e/ﬁg%lgd secondun an

macr o imdrophebic biotkcomhisingiat ieast prectbaepsidmecielyt n an

t - copol ynerising a
n@%\éﬁ%egbé@rﬁ%rﬁtt \C)ﬁgcr%mss‘r:f%ﬁ@ﬁééa hydr ophi | i ¢ nononer

and a copolnmtisiay @ famperate-sepsiiver MoeOMSY,e8 Uldophiic monomer and a
macr onn t 0 f
oo A i R L et g o
a tar gaet;arb@(ylc funpina dpregursge miagepmovenar.hwheselly the| § watﬁgmmomer
said co d
¢ ar getPRSC B 3Bl o e o PR3kt Eopoound or dorvatve
prec urﬂmof faliowingsakb capolymerisingrii otfer foregnjugats the, fagslingrepmpound or
conmpoun c r to forma
first h‘f&ﬁﬁﬁ%@eﬁ &é&‘gg%%%reac?ﬁg the first
meCFOonoAjogeing thit thrgating ammpolind e ieTpRGIESr Magiaiencset nferm a first

MACFOMOoNoMer, _

~  polymerising & hydrophobic monomer comprising at least one pH-sensitive moiety in the
presence of an aminofunciional or hydroxyfunctional chain transfer agent to form an
aminofunctional or hydroxyfunctional second macromonomer,
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macr onononer conprising a plurality of hydrophobic
nmononeric units, and said hydrophobic block

WO 28BPBi ng at | east one pfi-sensitive noi eb§SFF06/000188

anot her enbodi nent, the process conpri ses:

copol ynerising a tenperatur§5sensitive nononer, a
hydr ophilic nononer and a 25 substrate nononer in
the presence of a carboxyl functional chain transfer

agent aEtBatLgﬁﬂé‘ f\i{ﬁ Pfdh'ler RGO M a RERREN fftiional group {e.g. a
macr onono ereby the substrate nononer

conpr hydseylor fryareise Qfﬁ?ﬂ) O $ASONEATFEIIMENOMEr, A8 ct i ng wi t h
atar Qe%Eﬁnp heTRRBRY RS rﬁ’efcroﬁr%ﬁdrhﬁﬂvﬂﬁfiﬁe sdchfi fonfofdrhedM Ng
sai d copoFymerising in order to conjugate the
tarlgéﬂtiﬂiﬁge@hﬂﬁtﬂmhﬂle@focesﬁé?mﬁﬂﬁﬁ ve thereof to the
precu 0 t ign and
bS5k g@s‘ﬁn{gog‘)ﬁﬂ?&ﬁm&%&\smv& Rnbiga! iz ﬁydrdbﬁ:lxc monomer a

targetln t he precur sor nacronn
f or m aulfsirate monerass i therisssence gb @l RyAswuclogal or a0 funfonal chain

hydr ORI 6o PRISHR HyRERA n&laﬁ@ oPdmihdt@hion@MRecursor macromonomer,

p||-senS|t| e nolety’in’t presence of an

ami nowerehy fensubsigie mwm@wpﬁrgﬁ«ﬁ@@ A Bigliongl grpmcapehip gfreacting with a
agent or 1
tz{;#étu{\%g C}i‘»ﬂpd seconéﬂw Ghdr&iR 3blioRing said cogolymensngg in_order to

hydr ox macr onononer 004978
PCT/ Smt@e?zemﬂara@mg amnpoungity feravetive Geteptto e peseursor macromonomer,

rmCLogzszg,gﬁ{ 2 A REGFsA Fhacforidfdrhe? A form a first
group é.g. a hy rgiy g\r%&a% tgembneugrouap) on the
secondapmmomenoner, and - reacting the activated

; st gﬁﬁﬁ%ﬂggﬁﬁm}% %l'ﬂoﬂopr@r @g@ﬁﬁg RGP PREREive thdlety in the

pr oc npri ses:
copol preserics bircasboxyfmptianalichale ransfes agentie fovp ﬁ@wb@xyfugptlonai second

hydroH%g'l{@?n %ﬂorrer and a substrate nononmer in the

presen ydr oxyfunctional or am no functi onal

chai-n acﬁvatmgﬁfeaecmg@mcrommmr tmr@achwlmww&fumai gpup (e.9. 2
‘am no AREGH wher eby t he
substﬁ]g‘{@&f&g @8%?1?@138 a unct| on d group

capablrecing tirmmtated geannd Maciomanamngrai g b MARMRNOBE!-
der q I
or d@,ﬂ%?%e\{%a%e%g tp?cl: < @g} 5@l d copol ynerising in

geti ng conmpound or
der i v abpolymetidingr eofen'peratlmesepﬂﬂﬂe umeremenet Mydropiligemonomer and a

conj u t 0
ooy oM roing: 3 A iinGOARO bl B SRAY fRtional chain
pol y méranister agenbiotfgrdr mmﬁmwﬁmchmdmmm@fgmbmakprﬁ@rsa[ macromenomer,

cacr oXJP AT SR iErBP iRt drlnoRi b ERERe Bl rofing i

car boxarfeling tomprahd e deivtive]Henefciolowingoseisk copolymerising in order to

t { t..h
? gr |mv %gd I i@ﬁl&e(et?rgg@g %@P@)ﬁ@ %WB%% ffcﬁt?eﬁécgﬁoﬁ%atcfbn@nomer
am \e coiaaling ©e tarbeding icorspounddr thﬁmmmor magiemonomer fo form a first

2,
)

macromonomer, .

— polymerising a hydrophobic monomer comprising at Ieast one protected carboxyt group,
e.g. a imethylsilyl ester, in the presence of a carboxyfunctional chain transfer agent to
form a carboxyfunctional second macromonomer,

— activating the second macromonomer fo reaction with a ferminal funcfionat group (e.g. a
hydroxyl or an amine group} on the first macromonomer,

- reacﬁng the activated second macromonomer with the first macromonormer, and
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- reacting the activated second macronononer with the
first macronononer. I n another enbodi nent,

t he
WO pogiedss conpri ses: 20 copol ynerising a PCT/SG2006/000188

t enper ature-sensitive nononer, a hydrophilic nononer

and a substrate nmononer inghe presence of a

hydr oxyfuncti onal or am no functional chain transfer
agent to forma hydroxyfunotional or am nofunctional

pr ecu Wk % gerkRie an unprotected
rmnorr&e %Eegﬁ@ gr@&gwgng?l ona?@g&;rgdl}ggidggab?@ P
reactmxﬂﬂ@ﬂp a targeting conmpound or derivat | ve

190 S AR ARssBROlTET 1 S 1g 10 order to 25

conj ugat e e ta ng conpound or derivative
t her e@njugasms h@rgﬁﬂwm@@m ipcrcgubsHgisaRABpMmer to foEy A farpiing YoM,
the t ot el o GORAHSHmE: ok %e%%b‘ﬁoﬁé%rgrdﬁﬁ%ﬁﬁﬂﬁfiﬂ@t&hng with
toforma |rs macr onono ynmeri sing

hydr oibé danjesngenmpend @@lﬁ@j&tﬂ@ m] grdgﬁ to |c@ygatedh%ta&em%@p@gmd or
car boxyl %ﬂ&&fm@ F@atélﬁbrfﬁﬁb ylsilyl ester, in the
0

presence ncti1onal chain transfer agent
to~ Swpolwnenssg cﬁaitanmgaﬁm-aemmyﬁ anongaero e hyphilGeeBeFasr and the

- act{ rﬁ?m&rﬁ%rtéﬁ@fﬁ‘ﬂs% F'%ﬁ to reaction with
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~ In another embodiment the process comprises:

- copoiymeri'sing - N-sopropylacrylamide,  N,N-dimethylacrylamide and 2-
aminoethylmethacrylate in the presence of a carboxyfunctional thiol to form a precursor
Macromonomer,

— reacfing an N-hydroxysuccinimide derivative of folic acid with the precursor
macromonomer to form a first macromonomer,

— activating the first macromonomer to reaction with an amine, to form an activated first

macromonomsr and



- conjugating a folic acid derivative to the

precursor macronononer to forma first macronononer,

and - reacting the first macronmononer with a second

macr onononer, said second nacrononomner being
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core and a hydrophific shell. The therapeutic agent may be contained or located or distributed
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In a fifth aspect of the disclosure there is provided a process for making a temperature and
pH sensitive composition comprising combining a therapeutic agent with a solution of a biock
copolymer, said block copolymer comprising at least a first block and a second block, wherein the
first block comprises & plurality of temperature-sensifive monomeric Lnits, a plurality of hydrophilic

monomeric units and & plurality of targeting smonomeric units, and ihe second block comprises a



second aspect The therapeutic agent may be a drug,

e.g. an anticancer drug, an anti-inflammtory . drug

or a.drug to treat neurological disorders, or may

conprise a mxture of two or nore such drugs or may

be some other type of drug.!8The anticancer drug may
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sol ution when conbined with the bl ock copol yner

sol ution. The therapeutic agent nay be a neutralised
"then peufic agent. The process nmay conprise
neutralising the therapedfic agent. The -conbini ng _
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sa!dhydrhmbbnpbrem c nononeric units, said second bl ock -
conprising at |éast one pH-sensitive noiety,
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wherein said copolymer is arranged info at least one nanoparticle comprising a hydrophobic core

and a hydrophilic shell and wherein said therapeutic agent is contained within said hydrophobic

core.



freeze-drying the filtrate (i.e. the mcelles or
nanoparticles). In one enbodi nent of the disclosure
there is provided a nmethod of providing a therapeutic
agent to a subject, e. an ani mal or hunman,
conprising-adm nistering®o said animal or human a
tenperature and pH sensitive conposition conprising:
- a therapeutic agent; and - a bl ock copol ymer
conprising at least a first block and a second bl ock,
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t enper at Ur e- sensi ti ve -nononeric units, a plurality of
hydr ophi lic nononeric units and a plurallty of
targeting nonomeric -units, and t he second bl ock
conprises a plurality of hydrophoblc monomeric units,
said second bl ock conprising at |east one
pH-sensitive noiety; and wherein said copolyner is
arranged into at |east one nanoparticle conprising a
hydr ophobi ¢ core and a hydrophilic shell and wherein
said therapeutic agent is contained within said
hydr ophobic core. 19a The conposition may be
delivered orally, locally, intravenously, tropically,
parenterally, through inhalation or through an ocul ar
route. The therapeutic agent may conprise an
anticancer drug. There may be targeting groups on
the outer surface of the nanoparticle(s). The
conposition nay be an anti-cancer conposition. The
targeting groups nay be tunour targeting groups. The

subj ect may be a human or a non-human aninmal. It may
be a primate. It nmay be a donmestic animal or it may
be a non-donestic animal. It may be for exanple an
ape, a nonkey, a horse, a sheep, a cow, a bull, a

goat, a pig, a dog, a cat, an el ephant or sone other
type of animal. There is al so provided a bl ock

copol ynmer according to the first aspect, or a
composi tion



according to the fourth aspect, when used for
provi ding a therapeutic agent to an ani mal “or hunman.
In a seventh aspect of the disclosure there is

- provi ded a pharnaceuti cal - conposition conprising a
conposi tion according to2bhe fourth aspect of the
di scl osure together and at |east one
pharmaceutically acceptable carrier and/or adjuvant.
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bl ock copol ymer may be capabl e of adopting a
conformation in which the copolynmer is in. the form

of a core-shell - structure having a hydrophobic core
and a hydrophilic shell whergin at |east sonme of the
substrate nononeric units are located in the
hydrophili¢c shell. The bl ock copol yner nmay have one
of each block, or may have nore than.one of either
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di scl ¢Eidg tehpleeursos nﬁe@wwrasapﬁ BERESPT fIGRCTOERAMRY Camprising a

recur, ; |
p xtyrmcfrlgeraﬁ%%héﬁ% mon R Rk Ipturahg l}:{r%d?dgﬁiﬁc Ronomeric

- precursor nononer, said precurso

conpr iugisrayd a plupsiy pretbarate FonpERHsARE: Ade- sensi ti ve
MONOMRLd o ik &fecurgor%é&@dnwep&mhx Lo o orBRARIEEA socond

“units and~a plura substrate nononeric uni
and - megQEDRONGr cam@nmgawur@kty ciriydioehebin ovRemaRc trmts;ﬁnd 'said second

secon noner
conpr %&E@%E@Q%F%ﬁ?@ﬁ%g Sthy%?@p%ngﬁfegﬁ%oner ic
Thmpm&nsaanﬂcmmmmemﬂnbb asreesciived i the seaodpsies] of dheadisclosure. The
ast one pH-sensiti noi ety
oGP AR 5t %5 RUBk! weh ety R B8 ot
agpbctt he di scl osure. The disclosure also pr ovides a
ess

P R AR rera St Se2prfir i PRy AR Eecb B atfs BPER B
cdniﬂﬁé‘ réa&m@ﬁ &h‘du%@rq)lo@k &b&ﬁﬁéﬁiﬁccér@]ﬁg tRK bigteh Rpdet (ﬁ’fhlé d:sclosure or
ing reacti re SO
aers@gpmcoaoive%?m% PR L nftn B R Usp R o
toftieBrid cOMPUURE orQiarivalivathadod inseder It @n) ]ﬂgs@@ﬁ@tammiig cﬁmﬁﬁmb!br derivative
the process of the nint Ewaig} ect of the scl osur e
RRPIHD e PPN Phgk © CRISIPPYRE" VRS O AEPERIBE 9 the urs’faspeci
of e dBdlostrl® conj ugate the targeting conpound or : o
derivative thereof to the precursor bl ock copolyner

The bl ock | b, ,to the f t
asgect OCof C?Eg glmsgﬂ g@%ﬁ"@&’%ﬁ?@é optl gn Io¥ St he -
D %y@f@ﬁec@orm cfgsc Fe‘gﬁhéf Qe bPERSD b;hi}%g%?ém%te with

NOW y way of = exanp
. mie@ﬁ@rfemﬁcmpamgmﬂhwfﬁg dr awi ngs wher ei n:

bR NG RoR (YOR PR AP0 ) i BREE D, 1D o
FigRia2 ei2s PR spadafod Pelé-biHe 6 jandfatatseonjugated PINIPAAM-co-DMAAM-Co-

A@g}' rﬁ%@%@%@ﬂ%\cr y| %}@m@%%ﬂﬁa e)Bg% f\é\hgr(lel—l-Ale >

FigEeRis B ENNR shedtame bia-ogapaet PINIPAAM-co-DMAAR-co-AMA}-5-PUA (¢-

DI\%dg\ll PAﬁm,[co DVAAM co- AMA) - b- PUA (d- DMSO as sol vent);
POt R in 's a plot of transmttance of mcelles in

FigaRS: i6 plplotsyd hatsmxttmtﬁef(ﬁ micslidsit PR$ jphesphate bufiacdolution) af 2 funciion of
terﬁﬂq%r% t»%:[yl%g p a Ao ?a) 'F! 7a_£ (l% Q B%m (a) pH 7.4; (b)
Figure 5 is a plot of intensity rafio of 1335.5/1334.0 as a funciion of logarithm of polymer
concentration {iog C) in deionised water; :

Figure 6 is a plot of intensify rafio of 1335.5/1334.0 as a function of pH for the polymer in difiersnt

buirer;
Figure 7 shows transmission electron microscopy {TEM) images of the blank micslies {g) and the

DOX {doxorubicin}-oaded micelles (b);



10

15

20

. 25

30

Figure 5 is a plot of intensity ratio of
1335.5/1334.0 as a function o logarithm of H&r(mlss

WO 20080é¢TBrati on (fog C) in deionised water, B gure

a plot of intensity ratio of 1335.5/1334.0 as a
function of pH for the polyaper in different buffer;
Figure 7 shows transm ssion electron mcroscopy (TEM
i mges of the blank mcelles (a) and the DOX

i RRelebhtubWigl AGUST RPH9T.S; (b) pH 6.5;
e e iAol o

noédﬁa ml%fle@pgde frol rgg ; Cglcﬁlgnqﬂﬁgﬁmf%nﬂwcmqeggg% P(N!EAAw
commmww& WDDE@W@!W& ﬁ- (b)

& &&h&%ﬁﬁ? B dehYt ceiied ifcubdiioh AREDGQMOXdadded
Pg ﬂm@m@m g*@cfgletéTCMga‘nmagp gwﬁﬁbw%%@ﬂ\%wﬁ\

4 I .er incubation with DOX, DOX-|oaded
m:‘é{ %JASAm 148 co-UA) and fo

‘ |
RO FAAGEBTSIONRARD S G EAE A RO RGEo iep P o

I slgure 11 is a graph show ng DOX
D@%—io?@eﬁtnﬁca élzbn in a tunmour for the B?(Onr‘{él ations of
Fifure t iDOgrapinshowingiodisiatudion mefles i gure 12 is-a

AR A vy &gﬂ%ﬁ%ﬁ*ﬁ%ﬁg@f)%ﬁﬁgﬁﬂ'ﬁ? Fon
fil f DOX- | oaded | | l.ed
IC[))[egc:rl Sfl gn %ﬂﬂ%ﬁ'ﬂ*& ggtae %Mgﬁaﬁb@ﬁ?ﬁmone
glnggg %hg%g%adt he e §%§%ﬁ 8@&%@&1&64 &l@cids&”a B’Ib&%&ﬁﬁﬁer Based on folate-

conj

cdﬁi@'bétéd\/b@ﬁmwa&wianidamw-ﬁmewawamideeqor?yanmqudmﬂa?éwiate}-

%@Iﬁ@&ﬁ%ﬁﬁﬁé@lﬁhnﬁﬁ h?scél)l %id)e emp m%rﬁmﬁ-sensm\rﬁ Thls poiymer can seli-
adsefibie fnﬁidél‘e%hslamnpamcbs mnngthpselﬁmeemﬁd)‘a)ﬁo@éﬂ ﬁnea@'mqirggs may

_bé Qe}nga <t S tjg? naﬁgp%ﬁfc%% glﬂgef na@éﬁ%&ué%e ﬁtgbie %nder the normal

}@,@@B@@dﬂb@nm Hubtigorhie a mmmwmnmbﬁguch‘m@mour ’nssues endosomes of

nanoparticl es, are st
lymngg% 1%1@ t@lgiati g o9TayR {18 ?{Jiﬁt%b lﬂ[ﬂ&%{é P‘%r RanOpCtic to %n}}'our cells and the
nﬁi& AirlicfR Rdidtse mu@higam!écummo the sybgds | mtx@pﬂ!iu}grdimdeb\fery) A b:oiog!caf.

srg%gi 8 gefg[emgTh 5 W tg ltn%%gﬁ%@ﬂ{c fﬂo@% 81%& %&Prﬁertf&%rgetmg of

cé!%é}%@i&ftﬁatﬁxieﬁéxpf& madp&mlrug mol ecul es into the

| | J d
gl ;ﬁgrg g?ﬁe | ntﬁe%:{g disc ?%{i B?r%aﬁ %)bfalalséog@h%)r ofasﬁggurg L@Q%C%@y. in viI:ch
A?%%L‘S’f‘ﬁi@?’? sbﬂ;s‘;tﬁk n%o?hg(mfléysge ]rci*iydrophmc mogmrng;ﬁ,o(?, is a targeting
mgaeresr A1 gnd Eil‘?e? Eyqr@“ i, IPRE ?aluﬁ % &%ﬁ@gtafér greatdYW#ieh 1. The

ASRROMOER Ry Bdmppibd Mﬁntbrﬁcdpéiﬁn@)b)ocw a tilack vapolyiner binck e 3y alfemating

c;;pgpﬁg {) ﬁqt!qu Ir0 g sqm?tél veﬂ%p& r glégl tTI:‘AE,* gel%&ﬂa?wel% of (AaBuCy-Dy may
b@%@é’{ﬁﬁﬁ abdﬂ’! 40,000 dndthé ﬁlohcﬂiafdie@tl’rtﬁ) liie A-BsBnmahe lessithan abpw 40,000,
The mkc)xfecuiar werghy oﬁl[nee Ibice tn(?erty S ek 2B 200 and 2000, and may therefore
considered fo be an oligomeric block. The polydispersity of each black may, independently, be
between about 1.1 and about 3. The number of temperaiure-sensifive monomeric units per
molecule divided by the number of hydrophilic monomeric units per molecule may be between

about 1 and about 100. The ratio of the sum of the number of femperature-sensitive monomeric
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AaBbCx bl ock may conprise a random copol ynmer bl ock or

a bl ock copol yner bl ock or an alternating I
WO B0 sone ot her type of copol ymer bl ocﬁ‘éﬂgﬁieo}f%mss

nol ecul ar wei ght of (AaBbCx) - may be | ess than
about 40, 000 and t he nol ech:ar wei ght of the A3BbCx
may be | ess than about 40,000. The nol ecul ar wei ght
of the Dy bl ock nay be between about 200 and 2000,

u:ﬁi@ ‘Beﬂl‘ﬁi’ecﬁlb S!ﬁ@ﬁ'n@ hﬁnﬁ’e@oﬁ?ﬁf&mﬂ@ frofbnietic liits p&r nidcgie amy the number of

I ock. The, pol ydi sper ach
A GRHBNGBHEIS B58 TOE bou? S R . 1Tl of the
mfh‘rﬁépﬁfr T&Bméﬁm@mﬁémas &Qﬁb&k b{hd/iﬁe ﬁmmerrmmomesr iinits Inethie Dy block
nol ecul e di vi ded byth

f d
e bEEe cHRiL 2 2P Hba Bl TS Dl copeIBg (R D iy e made by

re@ftilg ARRkdlymd? 8f sititBre’ ABICY with al feRmBLER sfictird &in paridulr aqfolymer of
terrpera ure sensitive m)norrerl c %‘2 géwoé978

rgitreteBebéh 08D Fawlymenof siretye DG 7 88 GRS which are
, c@%ﬂ@?ﬁeﬁéﬁnﬂb g@ 'ALBpr@PQW{BzC Alté?ﬂdhﬁeiypi? Fnaj?fﬁé @te By reacting a

e nu %(getl ng nonoper

bipek @@Qibf@ern%fy‘ﬁ“ﬁ@w@ dﬁﬁe Do pii e @fﬂ@““gn'ﬂgl% &lg #’I’?ea substrate
mpRirieP iy éifble SHERRG i FERAAERG nﬂ@bﬁl@blpmdumé:@%@@g monomer

e nunmber  of nononer ynits in the % ng
Uﬁﬁa? wu@m&% aBH bR madey FopamsrisingoAoNomErs g ybleh A, B and C are
&gloy %faa& n%‘ o Biich AEBFE v tife tb@éﬁig'rﬁt%cﬁe Copolymer

o) struc ure AaBbCx wth

|
Ay be g1adg by gppabensingthe BonsHIefE o \WRO gﬁ‘%ﬁcst #fp derived.
angﬁ%rdghﬁ@ afid H@h%ﬁﬁﬁm Ofocks "dil Ghd! rpﬁlymé?y ar@zsynﬂ’iﬁﬁeﬂ l@” radical

roups are capable of reactin
mpomme@atmaan o hloghs are then caniudated & fo{%ﬁ;b lock copg ?fewhlch can

n@% {nyﬁa&é-ﬂﬁli %ano@hﬂ:ﬁ]fesc&pﬁnﬁﬁmfcieﬁ’f@étﬁééﬁéswﬁle micelles are

a targeting nolecule, where S is
capable viraksasbing pseionsdi th enﬂsrpor@é ordysasorngs, preakingdewy tip balen g proton

cc%n@é dtn %{d@o Lf Pbtﬁdé O W{BOQ&dﬁﬁm{eQ %rtlﬁbﬁﬁfeb Nd TRIBONBIRg with the

embgmwneﬁys@omg rnﬁnhm@r dn faﬂ@i‘ﬁfwﬁ?ec ﬁurfﬂce Bf é*iﬁj“@mﬁ?r@des becomes
hﬁﬁc@g@%’m iﬁw%ﬁ SR Suth SQF&%W%S %d&bﬁé@&ﬂ?&%gogms thereby

e targeting nol ecul e

impeoying &eraﬁa@msyt of teaiapenarticies faghe W@wa@ﬁ@rﬁé rf@mﬂ mewome oF
lyfé’sa’ﬁ Eﬂ Aare derived. The hydrophilic and .
ydropho %IC bl ocks of the .polynmer are synthesized by
radp(NmAAmw@MMnm%hdeﬁaﬁdat leckt Goaph !9}1' leapolyprer, t Witih forms
' I i
: mggl’%k L{rﬁtﬂse ngrteostgbig B 1 oﬂgyﬁmﬁi’% Bhd sAleE Bz€ @i al fore namow

"e 1 nto core- nost.nttures. or o
distelipracanipeied b the prior atlyiThe polwesy is crpableral xegrpasafing fotate moieties in the

f@o@@@&oﬁ%cgf Ie%*i@ Q(E Rlcgl%g ﬂ&\i?ffgt%ﬁéus l;-grlngr%@g ‘i‘d‘%?@i%&@&&s Afier self-assembly

ofctber capolymart Tlase mmlmeara siied i t@rgebanhsﬁanﬁmmh dolytp ek that over-

BTl T P2 EBETD s, o

beﬁenqnmabm foF eancerctberapys in thgune@m wbrkcthe fwveptors have gynthesized a mulfi-

o i, WG PRASRR o

drmaﬁmlﬂcmylam:dé-@-mmdﬂwi meivaaylate)i-i Wsundecepais aoid) (RINIPAATHee-DMAAM-

c%glﬂ% Ogh%meg@m%ﬁ@%awme “@F em‘g()loyed to introduce amine

graumrfmpioiateu wnjngaiioh.yTnerbiociebrolymied ismapabis fetelassembly finte micelles in
1§s ﬁl@ﬁlsgeﬁ%ﬁ rc}z %8%.9&1&%5\:&5%" 821 PR SEPhbEL les. These

arr ow
miceEIes also exhibiied a pH-dependent LCST but more stable inner core and smaller size
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di stribution conpared to the prior art. The pol yner
i s capable of incorporating fol ate rmietiesigt I%
SR

WO IRIPMBHEi | i c bl ock, leading to micelles hav??ﬂ::j(

conprising folate nolecules after self-assenbly of
the copolyner. These mcellggs are suited to target
anti cancer drugs to tunour cells that over- express
folate receptor and rel ease the drug nol ecul es inside
(<g{);5?|mg ﬁrhlLa? péﬁw&%ﬁ%ﬁdﬁ%meﬁ coriafdi 16 PP Am-RANAHm-co-UA) miceltes.,
proac or ‘cancer theraﬁy._ In the present work, the,
Doxombion ofp§Xh wee: ussfinash 8 Snadelanticargert drug. fNE ralesps Wap rerpRnsive fo
' PP LHBRLRE in vitro cyiotoxicity of blank micefles, free DOX and
e S NETL hAES bl r i cyptggty of ek
DOX-tiénhisedies sgaimsiatd | crouge breash owneeryeells were investigated and compared. A

o R b AL 3710 g sy it o

-arigt isrtilond ebivphtrafient dsea fupttian of tees MerepD@Y was aesumialpd i famour fissue

am . ar i i | \ onal
oI o U xS LS R, Rele utncion
micalles aay mekesa pohising canisr todratdpoibantisancel dipe nepiicaliia Moy cglis and

ety SRR SR B e REOE. O (06T bt more
st alol the presant systame ‘rndesendid edid {4 evapmohmedseddadorg PUA and a

mg%ée?%ﬁjt%ﬁ{?ﬁ\%%ﬁﬁlpt gi%){nggigﬁ?ﬁo@ma%lﬁlg (BMAP Wa8 edolymerised with N-

are

isBirbyRaiamide (NI andN Najmetiytoetylawide (DA Teirestifing POBRYIPAA-

e ks

{hetdan kesognivel chntenvielis avergprassing folbie yecenitorn Faaie-canjugated FGIIPAAM-co-

bR B RGARE RS bt B d oo i

was pRUSH thtsaatire sensier asTwelhs sandliedd tisgour Teils.c B @nplipgiic biock

i g 24 R il o me

niRw sigc distibusitre dn iadditionther resiling usicelipo bed adnersisiableatore for drug

. of X- 1 paded m cel
e s
aled fafet Anflcntarringe td tumotii celimibatrovelregesssiplete ingepian ang release the

ol oy TR tEREe 1 P Eigis: My Hhell eseﬁ%ﬁ%@%ﬁw |
10- v Groste @kampies; e pldsépt iwvaistiop ployidesrmuli ubctional imé spfgpexampie in
R dmeRt cear rengbppces Bl B pé Rt serdied Hofl dgpubiniugated polyh-
isima_@mﬂin@WNMimléthﬁMﬂ%ﬁﬁd@minoethy!memacrylate)—b—poly('}0-

|

R L oA L o v

diRbr o’ dru ,tf@:]efxamm@ Gntivagrea kirugs. Ulimser micelley l@uﬂierr@monstrated io have a
t hat . P
E N O e ———
whé bt &Pthé ﬁ'lidélé%:ia_dé ?mﬁw random églpoiyrhw polg{dkisopmayiastyiamide-co-
1o F to 0 a | unci.l 0 l; 2 :
el e b A3 (PRTAAR OB AT sggsot i us
Pﬁﬁﬁtsa}pbﬁca@nu\@. maasa,fem)qe |a|r$grjailarTmémaranm_BMHﬁNﬁ~@-mﬁmkc&UA) micelles,
copol yner ns - I Nt O -
PTRhPUERT oS T R3O "Bt P BB £l PRI tover
cﬁﬁcﬂtsbﬂiﬁﬁh:tér%}%ratdré}, \Qﬁifh WrasCHighet then nomal lbbdyrtemperatiert b hratiut lower
a nore staple core ru I NCOr rat,.l an
BB APEILE GPCRIS AP0 B ot BEB AP p BBy, Togotore, e
m cell es woul d be 20 able to target anticancer drugs

to tunmour cells that over-express folate receptor and
rel ease the
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drug nol ecules inside the cells to the cytosols,

provi ding a better approach for cancer therapy. Thus
WO p098/614878exanpl e, the present invention pr ovpg@é{}mosfﬂoolss

mul tifunctional mcelles, for exanple in the form of

core-shell nanoparti cl es, tch may be sel f-assenbl ed

from fol at e- conj ugated pol y( N

i sopropyl acryl am de-co- N, N-di net hyl acryl am de- co- 2-am .
H | _ i . .
oS PO EEBE ISt 1ty B oI s Siciod n
compounded pH&6 arbelget ed del i very of drugs, for exanple
t . d | B t.
P 58 S5 Ayt HAEer I BRI (B0 R bdch 6 il of
folsteatohjagatanr R{NIPSvadodMAstinees-AbAMHA-RVSr iy an grembigne dialysis method. The
, . , ol _
o B PR e B, O
frow thilmitisites tway lelse pilidepsndent, deing muehcalowsT at Mﬁjyr below but faster at pH
P - i i JS Dot
e e
arféaNESP Algs clo - tDhAmetiso thairpverrexpesiss dolate receptor, because folate molecules
P(NI P - : - - b-.PL ' . N
B OSSR A R g e i i

" exprebsig callinepd ¥ ecabalbredst cantar célisiwes highegthen far RARPASSHerPMAAM-co-

GRS i B gl e iRedh oo
foﬁi@y@jﬂhbﬂ@i P@lP/Pomct-DV bkm-coFAMAT - e miceles Watded higher DOX level in
2008/ 004

78 PCT/.S 06/.Q ]
e
DOX.EThe priveigibre diypatiekisa thianie titiceliesretsbitized DX ang reduserpitsuiptpke by the

Rl B AR Pl e 5 o
refitiat 6f DONOfeviy it thel hErNnEyvoduce dhcDisriiotoxisity. SINIQX, Ia-nRijon sigg-efiect of
SR B Mol S P BB et o
of%rﬂﬂndé'{:?r?gsébgtnidom DOé({ Lel ease fromt he m cel | es was .
o it CHEDS Al BRSPSl ey, e
cc{pgigﬁrcgftiiiwe ﬁr@se?tg mgé;n:ig\e tpmvkiha? mineliss emving rev @org eialje gore for diiug
oo S etk 5SS, g B v
tuh_@lhraar?i}ig@ Imﬁgése@?.hfgi_a%smcgﬁ?mr thdﬂhajd?phiﬁcdm, ieefdingrklemzceltes having
o S S i P, e 5 oy T b g o s
arig&eltilﬁégtdmg@ I&ﬁﬁmoweiellﬁhat\ma-dxprgéséfllate reepidrand reieasf-lz E:f :rug molecules
AAN} - o UA )
el i PR paPg bt e Gt bl o
; ? m%ésaﬂﬁnvﬁ?@fn haq e dsedffaliabeting dmgsig atmedr tissues with better efficacy

. co- DVAAM: co: AVA) - b- PUA i cel | ek .
N G s
t hep %&g:bmg@ ?MW _:Pb!timdﬁmsmtt mﬁbi@men/ﬁbiatg-con}ugated poly(N-
co ared to e . e.l nventor { |.Se .
sermTaieso N Biraiieg e Dh ol FRPbaR AL Py eceneic
acd) desssulbééfséfﬁilyL@ﬂmdﬂieheéddabﬁiiﬁﬁsmgicéﬁmeg?w tidvgsted delivery of
nmononuclt ear lagocyt e system . n _aadi,t n
anveRRGR i, B THRSASH BB SPOGHon R s o R R e of g b and
Dgﬁmhé& :ﬁilzs%u_@é ?«Ms %Eas Wfoc&mmﬁ)bwai odﬁcal&i{?fuﬁm*? temperatDOXCST) of the
Jhese nu | -Tunc onal m.cell es er or
e S e W&P@e R ook 436 B pi-
ddBideRBNGRY niitel@Swere stable in PBS (pH 7.4) at 37°C, but deformed in an acidic
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Conmpared to the polyners disclosed in US Patent

Application No. 10/865,681, the block zo r
WO WPSQHE3pr esent i nventi on provides mcell esP(ﬁ'g Zﬁgﬁ?"é{‘”ss

nore stable core for drug incorporation and snaller
size with a narrower distrifgution. Inportantly, the
pol ymer contains tunour targeting noieties e.g.

folate noieties in the hydrophilic block, leading to

en%q‘f\ﬁnfel!\teléacﬂ@\fé 128 driPebdss. lepo)ﬁ - Badetf @g‘%&s%ﬁ ﬁﬂté Wdle taken up by folate

ter self-ass m cel | es woul.d be
reeuptoeexpmssmggé t:ellsarmﬁleddate eacemrwgra% endppiens RIEEss Crealst uptake

%do @ﬁ&zgﬁﬂa@i Béu‘é r@&ﬂesr ﬁitjt%ﬁ‘tsféla{eh %S‘Ehhhtg in enhanced

nS| t osol

cymmmm They reaulis ebtained ép:p rm:) awl Sﬁléﬁs Fawdbat t @QAWdedm@eﬂes sel-
Bt Gl Pl gy et o egRan i, BER, o s

a higiee bonesntration e itumioprs, b towemynowatwa thrednea wheyy qopgared to free

a
Pl iuBtpaPaR Il oot fulpled ey orovide a more
effizatdageeethedip). at e- conj ugat ed pol y(N
[ %ﬁrr opyl acryl am de- co- N,
t hyl acryl am de- co- 2- am noet hyl
Mareddisamy whetabds) - b- pol y(undecenoic 30 acid) was
su’gazﬁessf ully synthesized and utilized to fabricate
- Mgte les for targeted delivery of anticancer dr u%ﬁ
TWa soproppibdrgamive r(NIPAAme rjuchbseit nfronat Sigrea-Aldich) twas pivdied by re-

Al e e G e s

eammgﬁee fiolnGifa i vadvem distiled before ve SetphsotiapalbiiimFBS) was

il B8, ftober , EAmaRon T BolRbG dulbgbifh CR08S, pyene, 5

iptﬂﬂoﬂc é:)ld IMPAS, DGmitpethyldetiaciai hymmmdni%%)ﬁmnoemaneﬁml

B

A2 %ﬁ)ﬁbﬂﬁlioleaéﬂiw rigontidek TP L@ﬁlt&fl’lﬂieataeetonﬁnle (HPLC grade), anhydrous

ovisghpo BAESRIR AT BALS (ki oW

antie feh bk r[MHst Whie) eenp pureitastd frﬁl@)@agmaald:t:hmaaél use@ as received.

th } | t t
R e Ll G BN S 1)
aﬁdh&u@@%vdr@ﬁﬁﬁﬁséﬂ iﬁ:iai Mersk, st ried avesmdiame dT¥ caineswage purchased

ity ARG ARGt tsaR ST ralficp ede R bod e Esdhal. O

SERHRGIE Nbf @!ﬂt@@oﬂ Lfgateh e pbiyVdsopmplatryidnideeto-N; o h@c&tmibmly@m:de-co-z

KENY AT e

@fﬁe%wo?ﬁmmqnpémmnaomn)ecoomfl ci ent cancer

herapy. Exanple 10 Materials and nethods Materials
N- | sopropyl acryl am de (N PAAm purchased from
Sigma-Aldrich) was purified by re- crystallization
fromn-hexane. N, N D nethyl acrylam de (DVAAN) and
10-undecenoic acid (98% UA) were purchased from
Sigma and vacuum distilled before use. Fetal serum
albumn (FBS) was is supplied fromlnvitrogen

Cor poration. Doxorubicin hydrochloride (DOX), pyrene,
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di cycl ohexyl car bodl i m de (DCC),

3-[4, 5-di met hyl t hi azol yl - 2] 972, 5-di phenyl tetrazolium
bromde (MT), L-glutarnine, acetonitrile (HPLC
grade), anhydrous dichl oronet hane (DCM, anhydrous

di met hyl sul foxide (DMSO), N, N-di nethyl acetam de
(DMA%gzng and netpanet (HPLC grawe) were purchased
from'Si gna- Al drich, &nd used as. & eceived. Anmoni um
persul pbafe ¢APS) wa$—Burthdsed |f r om Bi o- Rad

Labor at é@“ﬁ*?’ Tet r ahjggy,of uran (THFY and tol uene were
pur chase r‘om Merck, and drie | rNstodi um- 4T1

cell lines were purchased from . Al'l other

chem calesamner e of adP4ti cal grat®, and used as

recei ved. Synthesis of fol ate-conjugated cu,
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* 7, Spectrum Laboraiories inc.). The final product was harvested by fresze-drying.

Synthesis of folafe-conjugated P(NlPAAm—co-BMAAm%o—AMA)—COOH



lo at 85C. Upon conpletion, the product was
precipitated out by the addition of diethyl ether.
The product was purified by re-precipitation three
times from THF-di et hyl ether using a slow 00188
WO 00051 i quid  di ffusion nethod, and then vacuume
dried. It was further purif2ged by dial yzi ng agai nst
de-ionized (D) water for one week using a dialysis
menbregne with a nol ecul ar wei ght cut-off of 2000
7, Specirump Laboratories Inc.). %@
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Scheme 2 Synthesis of folate-conjugated P(NEPAAm—co—DMAAm—co-AMA)—COOH.

The carboxylic acid group of folic acid (1.0g, 2mmol) dissolved in 20 mL of DMSO was pre-

activated with DCC (0.495g, 2.4mmol_)‘ and NHS {0.463g 4mmol) at room temperature (Scheme 2).

in the reaction, dicyciohexylurea was formed and removed by filiration. The vacuum-dried

precursor polymer was added to the reaction solution. The reaction was kept at room temperature

10 Tor 48 hours. The resulfing solution was placed in a dialysis membrane with a molecular weight cut-

off of 2000 and dialyzed against D! water for one week. The final product was harvested by freeze-
drying.



C=O0 CO x NHCHWE 2 NMe 2 OCH2CH2NH FA Schene 2
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WO POSPRKAT co- DVAAM . co- AMA) - 000H. s The caPpBX§Aopeo0etss
acid group of folic acid (1.0g, 2mmol) dissolved in
20 nmL of DMSO was pre- actiygygted with DCC (0.495g,
2.4mmol ) and NHS (0.463g 4mmol ) at roomtenperature
(Schenme 2). 1In the reaction, dicyclohexylurea was
formed and renoved by filtration. The vacuumdri ed
precursor polynmer was added to the reaction sol ution.
SyhibesisoblRtiA-NH: was kept at roomtenperature io for 48
hours. The resulting solution was placed in_a
di al ysis nenbrane with a ngktecul ar ight cut- off of
2009 ang; di,afpyzecingai-Rst—b—wat HOn RCH;DigNH,
f?ng? gr oduct masiﬁarvestéﬂgﬁy freeze- drypng. WO
2008/ 00#R78 PCT/ SG2006/ 000188 29 Synt hesT'$ “of
PUA-NHJ APS H SCH2CH2NH2 y H2C = CH + H2{igHPCh2SH H
N2C- CIC¥$$ 8.0 2 '~ HCHY 2 (CH2)S (CHA$ a~ 2 CH2
B CHILCH2 ¢ CH2 COOH COOH Schene 3 hegi s of
PUA—NHﬁ?ﬁs Am ne-term nated pol y(10-undecg¢noi ¢ acid)
precursigr polynmer was prepared by the radigsal ¢
copolyﬂﬁ?ization usi ng the redox agent anmoni um
per sul fﬁs@H(APS) as an initiator and 2- COOH
am noet hanet hi ol as a chain transfer agent Briefly,
10-undecenoic acid (40.0 g, 217.0mmol) was first
converted into sodigd §tiaiMg Wi th 100 i of
sodi um hydr oxi de solugﬁ%%syﬁﬁmg , and io the pH of
the solution was adjusted to 8.0. The sol ution was

bulhhERmidd S ToRBLLaREE) Prlcursd\Rmer was prepared by the radical
copolymerization using the redox agent ammonium persuliate (APS) as an inifiator and 2-
aminoethanethiol as a chain transfer agent. Briefly, 10-undecenoic acid (40.0 g, 217.0mmol} was
first converted into sodium salt by reacting with 100 mL of sodium hydroxide sofufion (0.1M}, and
. the pH of the solution was adjusted fo 8.0. The solution was bubbled with nifrogen ovemight. Then,
AET (2.0%-2.5% of the monomers in mole) and APS (4% of the monomers in weight) were added
o the solution with sfiriing {Scheme 3). The reaction was kept at 70°C for 48 hours. Upon
completion, the crude product was precipitated by the addition of cold ethanol. The precipitates
ware re-dispersed three times in ethanol to remove un-reacted monomer. The product was dialyzed
against D! water using a dialysis membrane with a molecutar weight cut-off of 1,000 Da to remove
the salt, and harvesied by fréeze-drying.
Conjugation of PUA-NH3 to folate-conjugated P(NIPAAm-co-DMAAm-co-AMA)-COOH
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AET (2.0% 2. 5% of the nononers in nole) and APS (4%
of the nononers in weight) were added to the

WO SobdN With stirring (Schenme 3). The reabET/HR0EH0188

kept at 70C for 48 hours. Upon conpletion, the crude
product was precipitated by, the addition of cold

et hanol. The precipitates :Were re-di spersed three
tinmes in ethanol to renove un-reacted nononmer. The.
product was dialyzed rs @Igal nst DI water using a

difal ysi s nbr ane h ajnollecul ar wei gigt pgut - of f of
H BER he—g a@wﬂa@mﬁesazgp’by
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foI at §-T0nj ugat (NI PARM Co- DMAAM co AMA) - COOH 20
WO 20 CQ,Q 978 /SGZOO 20048854 30 NHS, DCC

HAHZC- CH C i SCH2CH2000H DCM * ,i _Om
gﬁk&oggm&wym%“g% 2 OCMA@HQ NH FA Fil terat| on
-Et—heﬁpf-ecn—p*t—ar i om-Yacuum -NH2  DVSO [
HAH2C- | H2C-FH x2C-i SC><2CH2C(]\IHCH2CH28 f HZC | I}H m n
x | CG-OfQ * (CH2)5, 4 2 Nve 2 OCH2 NH-F a
b b COON 15 Schérre 4 nt hesi s of
¥ol-BtCeCBoT|] CHAF 1 B

- Th calj wWH c agid’y oupceio oI at e- conj ugat ed CH
P(Nt P m co- | + co- AVA) POOH (1 nmoi ) was acti \at ed
usi ng L. 2 nwed,) and NESCE:RHNHDI ) in DCM (Crys 2

Di cycl ohéxyl urea was renoved by filtration, andiCH2 b
excess diethyl ether was added to precipitate the
activated fol ate 20 conjugat ed CH,

P( NI PAAm co- DMAAmM co- MAM - COON, whi ch was furt hekooﬂ
vacuum dried. The activated fol ate-conjugated

o enerss 4 BrRerpl gegpaRays VAo AT HA

of DMSO and stirred at. roomtenperature for 48 h

(T gl sk S B ONYER HORATS OB REREHARDOH (1
mm);\parsz%c%elﬁg}éingbmi 2hmSAmINHS @ melBR DCRR. DiojidhdRiGieh was
removed by filtration, and excess diethyl ether was added fo precipitaie the activated folate-
conjugated P{NiPAAm-co-DMAAmM-co-MAm)-COOH, which was further vacuum dried. The
activated foiate-corijugated P_(NlPAAm-co—-DMAAmco—MAm)»COOH (1 gram) and an excess

amount of PUA-NHz (3 grams) were dissolved in 30 mL of DMSO and stirred at room temperature

for 48 h (Scheme 4). The un-reacted PUA-NH2 was removed by dialysis against DMSO for one

week using a membrane with a molecular weight cut-off of 3,500 Da, and-DMSO was replenished
daily. # was further dialyzed against DI water for another week. The final yellowish product was
obtained by freeze-drying, and characterized by GPC, 1H-NMR, FTIR and fitration.
Molecular weight analysis

Molecular weighis of the polymers were determmed by gel permeation chromatography (GPC)
(Waters 2690, MA, USA) with a Differential Refractometer Detector (Waters 410, MA, USA}. The
mobilé phase used was THF with a flow rate of 1 mL/min. Weight average molecular weights as
well as polydispersity indices were calculated from a calibration curve using a series of polystyrene
standards {Polymer Laboratories Inc., MA, USA, with molecular weight ranging from 1350 fo
151,700). '
Nuclear magnetic resonance (NMR) analysis
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25 daily. It was further dialyzed against D water
anot her week. The final yellow sh pro%@l‘/%diﬁ&/oomss-

WO@BW%{’"?}"@d by freeze-drying, and characterized

1HNMR, FTIR and titration. Ml ecul ar wei ght analysis

Mol ecul ar wei ghts of the poBynmers were determ ned by

gel perneation chromatography (GPC) (Waters 2690,

MA, USA) with a Differential Refractoneter Detector
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TRALHitsfoh BledftopPnidbsch ﬂ?ﬂlmbﬁm@tmms measur ed using
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Critical associafion concentration -

The critical association concentration {(CAC) of the blo_ck polymer in DI water and PBS was
estimated by fluorescence speciroscopy using pyrene as a probe. Fiuorescence spectra were
recorded by a LS50B luminescence spectrometer {Perkin Elmer, USA) at room temperature.
Aliquots of pyrene soluiions in acstone (6.16x10°% M, 100 ul) were added to 15 mi volumetric
flasks, and the acetone was allowed fo evaporate. Then, 10 mL. of polymer solufions with different
concentrations ranging from 0.01 ppm fo 500 ppm were added to the flasks. The final pyrene
concentration is 6.16x107 M. The solutions were equilibrated for 24 hours at room temperature

(20°C). The excitation specira were recorded from 300 to 360 nm with an emission wavelength of



5

10

15

20

23

30 -

The nor phol ogi es of the blank and DOX-1 oaded m celles

alyzed by TEM (Philips CMB00, Hol | prgldGro06/000188
WQ%@{/@F% drops of the freshly prepared mcelles

solution containing 0.01 (wv) % phosphotungstic
acid were placed on a coppé€ grid coated with carbon
film and air-dried at room 25 tenperature. The
observations were carried out with an el ectron )
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Palk, & fzobﬁofa@Lzéf?aﬁoﬁaaééﬁﬁecf i3t @Qélﬁtldé@ ko & ekidic hydrolysis
trans erre fresh 1s Eac

bufes condaining 2.9 M léqzlgqqmttqneq; |Sp'iCa{o§g0 &gpte%, |The supeiRd E@%was cafected and
o At §She'Rikfare'b? ShloroRK hdtlscrop@rioR(3:10k valkiine) was then added. After vortex-

mixing, the organic layer was collected by centrifugafion at 16,000 rpr for 15 minutes at room
temperature. The solution was dried, and re-dissolved in & mobile phase and analyzed by high
performance liquid chromatography (HPLC). The recovery raie was 70%, and corrected by an
internal standard. The HPLC system consisted of a Waiters 2690 separafion module and Waters
2475 multi 2 fluorescence detector. The mobile phase was composed of 0.01% trifluoroacetic acid
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an\éﬁigsgmmﬁm@hgﬁ%wa@nmn equi val ent DOX dose of 5 ng/ kg.

- e Slonis e PR RS DU PRGN S 21

Sﬂfer fofatefb@ﬂuga’iéh RopdiwiRr wad synihesiredabytmuliiple! steps, Firelyd narpoxylic acid-
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m nutes at room -pﬁfépﬂ:r@eﬁkgoﬂﬂ'm Syhard. i on was dri.ed,

and re- d|ssolved I'n nobi | e phase and anal yzed by

ft-gh—performance-tTqurd—chromatography ( APLCC) . The

recovery raBampigss 70% and corr &bt ed by i ntelysigpersity

st andar d. The HPLC system con3|d of mpMaters 2690

flmﬂbm@aﬁtbtemntentsﬁﬁ(mmmﬁ-he nobi IG@ phase Atas conposkd
of 0.01%:{,f.,f] cetic acid WD 2008/ 004978

PCT/ 8@06@%5‘%?%\%34 aqueous sol ution and
Foleloanijigated PNIBMI-thBMASMcent agd.fof acedd triie wak8
gradual l'y d from 5%to 45%in 40 m nutes.
The DOX pe%v@%et ected at an excitation wavel ength
Gbiaté&@nmgaitedﬁ’d\llPMm-emDﬁsAmmmveITé’ngth of3.$680 nm
Synt hesis @ I\ £- conJ ugat ed P( NI PAAm co- DI\/AAm co

synt heS| zed by mJI t| pI e st eps. Fi rst ly, car boxyl iC

o Bl JOBRES Aol 5 W SOV GHED & 1 srw"%p%s g FE’M%‘*“"
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s o Ot e B SRS GH3 e vo

a\Jetaﬂé‘ :rrgrehtgalii;weibh{igtlf tﬁié%io ﬁxe{l\rgtﬁshe?d l@EH&ﬂrﬁg %ﬁ%olydrﬁpéﬂ:é;twéd 8. Thirdly,
i @ LITHEGTA GIMEAIES PSP PY e sk oRBE R A usin
th& redBP byt BRRbSh YeRlliale APEY adbe inftihtor and 2-aminoethanethiol as 2 chain
transfer agent. The success of the polymerization of UA monomer was evidenced by the absence
of vinylic proton signals at & 4.8-5.0 (CHz= CHCHg) and & 5.7-5.9 (CH, = CHCHy) {Figure 1A). The
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Table | Properties of the copolyners. Sanples Mv Mh
Pol ydi spersity (kDa) (kDa) Carboxylic

WO 200$/0P497%8r i nat ed P(NI PAAm co- 6.8 4.1 1.7 PCT/SG2006/000188
bMAAM co- AMA) Fol at e- conj ugat ed P( NI PAAMm co- DVAAM co-
7.1 3.9 1.8 AM)-COOH Fol ags- conj ugat ed
P(NI PAAm co- DMAAm co- 7.7 5.0 1.5 AMA)-b-PUA 15
Subsequently, activated folic acid was conjugated to
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pEC/RAS 4FIDTRE Fhi taﬁh\fé{%]folglle—ca_ﬂlgﬁt‘éﬁ Yoly(NFHAREco-DMAAM-co-MAmM)-COOH
erm nat e

group-t repared b
wasatﬂsclxsﬂd i BM&DyWrFBmdlvdh ap PX0ERE @j@qun@f PUARDHe. éﬁ% %E‘%@ﬁqum of
f
ﬂﬁ%ﬁﬂ% oe %@#L F&ﬂfé A ’ﬁ%%eﬁ & E%@t(?gﬂﬁési, b)??a@ gorgirl]?ted o the protons of

The
NbiGeMesgroups intthesNiBbAy Mreietics T GrabpoaSAl i FraARSIOEL) was from -Niez
I
grSQﬁ @83%% @%@@%@@;@k@g a/es@;si%rﬁt DS 408 )rﬁl 587
(SigRalga) merelitgm folkh ecii\mopess Mpomolzprafiecyy wamas» M@éﬂ fajgje was
3. f%@;@ﬁ%%gﬁ wé; g’ntalﬂedgiwflﬂﬁﬁﬁ%éﬁg%{ﬁluéssﬁ's%ﬂﬁg at@arﬁ'éz(ﬂﬂare 3}, The
FTR 'sfSiofyora exiiibits two g ebsomipns 4 bt el Bpavcphand 'E(%KSGF“ {ven)
cog]lﬂsgoffo?l{ %@@Fﬁﬁ? g?'{r%@ rFu—c f\%ﬂ%}'&glﬁ& %ﬁﬁgﬁlgﬁaé??%ﬂé% at 1720 cm
(VB DiHRasf foont therPUﬂphd!dw!d@bktané idale @@@gesdﬁgp@ Pirethie Maighb pverage
ol wORHATH A BUE: £ 7 TOE P ECHSMERSS SLfs M 1. e
nGaEkl o uwpmacatew m PUANHE. wae surcpagfuliy ﬁ@l}l@ateéotseyfpiats-con}ugated
f I
P@Eﬁ,@g}%&%ﬂm‘ %hﬂ %doontgnt awgts |e§/hz'ﬂa’éeg b& glirarf:]sgn o be 18.4
m@ﬁéﬁ/gwﬂlfbfpmtymw The activated fol at e- conj ugat ed
C 000H di | ved i
LERbIalel MBI 1 an xcess. amount of PUA N2,
TSN expibistan LSO bf 320Qia waien dhe- b@%onan pe medidaiesiip be ﬁlghﬂy higher

vt i fte i iy  JFTaL o Rqa, Wit by noducg

hydiophild Révomende.gt DMAAmIl’h'%le kixﬁi‘é'dofp@akmmﬂaﬁ sl ﬂ%ﬂb@d ffﬁm folate-
e BT P D Y B ey e s s
(PES) sitibnsdj diffeneht H.B\s Bhown in Figure 4, it was pH—dependent For instance, at pH 7 A,
the LCST was 38.0°C, well above fhe nommal body temperature. However, at pH 6.6, it reduced to
. 38.2°C, lower than 37°C. With the increase of pH of the exteral environment, the casboxylic acid
groups in the 10-undecenoic acid segment and folate were more easily de-protonatéd and thus
increased the hydrophilicity of the polymer. This would lead to an increase in the LCST of the
polymer, and hence, that of the nanoparticles. The higher the pH, the greater was the LCST. Since
the LOST of the micelles was higher than the nomal body temperature in the physiological
environment (PBS, pH 7.4) but lower than the normal body temperature in acidic environments
(eg. lower than pH 6.6), these micelles can be used for infraceliular drug defivery. In the
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The excitation spectra of pyrene are illustrated in
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the fluorescence intensity increased and the thlrd
peak shifted from334.0 nmto 335.5 nm The red
WO 210$/6049f t he third peak indicates that pyr%‘?‘f@sﬂ}m’ﬁ’000188
nol ecul es were transferred to the | ess pol ar domai ns
of the core of the nmicelleg Figure 5B shows the
change in the ratio of 1334.0 to 1335.5 agai nst
pol ynmer concentrations in DI water. The CAC val ue. was
determned to be 17.8 ny/ t was noticed that the
ch
pyr ene lém;cdiése formati @2.8€8.1 the ni cel |®&+0.01
sel f - romthe kg 55 1copol yrrer ;
gf ea DRdE : hEL 20400
random copol yrrer P( NI PAAm co- DMAAM co- UA) suggesti ng
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et Bt se ekt THion Poirs Sagk B FaRs avoslpe Yaypcated n
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finding further proved
7 4hindicating t@bﬁe-&@ﬁ@&n@%dh@mﬁa@sw@%uw W%Jf th\@n’ted by the

hyﬁ%bﬂk'ﬁ%}] d l}eﬁgiﬁé' Qﬁﬂrgeeg,Q;?u?eF By 'd%f‘prc%rﬁﬁdn'&?%fb@(ghc%ﬁ groups in

m cel Properties of
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In vitro drug release .

The actual loading level of DOX in the micelies was about 2.5 % in weight, Figure 8 shows in
vitro release profiles of DOX from the micelies at 37°C under a simulated physiological condition
{PBS, pH 7.4) and in an acidic environment (pH 6.6). DOX release was much faster at pH 6.6 when
compared to that at pH 7.4, having approximately 85% and 40% of the drug released, respectively,
within 24 hours. At pH 6.6, the LCST of the micelles decreased fo 36.2°C, leading to the
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the results reporied by J. W. Cowens, P. J. Creaven, W. R. Greco, D. E. Brenner, Y. Tung, M.
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Wi t hout

o o s P Sl e e ot e

reduth Ak ardibtblidity SifDdx QndoticasimcloMox oaded micel | es

agal nst 4T1 cells was investigated. The |C50 val ue
of DOX, a concentration at which 50%cells are
killed, was 3.0, 3.8 and 7.6 ngiL for free DOX,
DOX-1 oaded micelles with folate and without folate
respectively (Figure 10). The cytotoxicdy 20 of DOX
| oaded mcelles with fol ate agai nst 4T1 cells was
much greater than that of DOX-1oaded mcelles
wi t hout fol ate because of higher cellular uptake. It
shoul d be nentioned that no cytotoxcicity was
.Observed for blank mcelles at a concentration of up
to 500 ng/L. in vivo tests Aninal studies were
carried out to study the biodistribution of free DOX
and DOX | oaded zs mcelles using mce bearing
subcut aneous 4T1 breast tunours. Figure 11 shows DOX
levels in tunmour tissue as a function of tine after
the adm nistration of free DOX and DOX-| oaded
mcelles. For free DOX, ‘the nmaxi mum DOX | evel was
reached at 30 m nutes, being 2.9Ngl g but the DOX
| evel decreased rapidly, only 1.0 pglg at 240
m nutes. In contrast, DOX maintained a higher. | evel
up to 240 mnutes in the formulation of mcelles.
~This may be due to the EPR effect and enhanced 30
cel lul ar uptake of DOX | oaded nicelles based on the
fol ate receptor-nedi ated endocytosis process. In
addition, DOX |l evels in the blood were al so anal yzed.
As shown in Figures 12 and 13, for free DOX DOX
| evel in the blood decreased nuch nore rapidly when
conpared to DOX | oaded mcelles. Cearly, DOX-I|oaded
m celles exhibited a longer circulation tinme, which
is consistent with the results reported by J. W
Cowens, P. J. Creaven, W R Geco, D. E. Brenner, Y.
Tung, M WO 2008/ 004978 PCT/ SG2006/ 000188 39 CBtro,
F. Pilkiewicz, R Gnsberg, N Petrelli, Cancer
Research 1993, 53, 2796. The ti,2 of free DOX and
DOX-1 oaded micelles in the bl ood was about 30 m nutes
and 140 m nutes respectively.
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This prolonged circulation may be due to the fact
that the mcelles reduced the uptake of ﬁé’czoost/dﬂﬁss

WO R¢3904H8 t he nononucl ear phagocyte system 'Figures

and 13 also display DOX |l evels in s various organs
such as the spleen, kidneyggpheart, |iver and |ung.
Free DOX had a wide distribution, accunulating
uniformy in the heart, lung and liver. However, in
th@!ai .mul ation of mcelles, DOX was preferentially
accunul'ated in the organs rich in the RES
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RS e o 41t
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t e pel ﬁﬁeﬁ“i?i&k%ﬁggﬁ}r&newdém W%é&yu%rg@mg fhoRdrka luhitsYar® tumour
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combhs&mt%aktmep&imﬂmm@y The bl ock copol yner of claim

yher i o
taffget TP RaBPEES oRh (WRSIFHp Erkphick A TR o dee
froﬁukﬁpolytnénsableumﬂra@ddﬁyaﬁdt he hydrophobi ¢ nononeric

un '5E|_f] . Tibqo?}%‘i%r%meey ﬁg&al a\ﬁiferé?fpﬁie Wé\mﬁﬁglﬁén &én‘.ﬁiﬁve"ﬂ%rﬁh&nc units

arehy dervpd obome rl@amﬁwbmencﬁm; t N-agiyleyieyerplidore Nf-l}ygmropyl acrylate,

RO G oy ey

N—%Qﬁ@iylabrylamdanmmethacrylnyipipsndmr eNa@ﬁ\as;rﬂwimrr@jﬁpne N-hydroxypropyl

A AN RS e o
ihem;)dr}mmcgd ani de N- pi peri dyl met hacryfam de, N,
L i b AACEP Ay e
anh&&ydérbmyli@mmalcarbnmatmam grhing, a,giyqurrﬁmﬂﬁ@hqhyl cel | uI ose,

N7 oot Riiasiune 5 i b 64 Rl AGiatoR e aerned
fro®d alsﬁédesvsbl@étai frorh e grpualr cpkisting of euyiisrasidi acndamldeg (AAm), acrylate
PiE RS, e av, SRy e urftyoon Bnide OMAE), and -

ﬁﬁr&?{lﬁetﬁyﬂm@ﬁm amifsulostimterhdérivatives temott he hydr oph| lic

(b
T e A S PO

foléi@%ﬁacto@é? é)ﬂé{ﬂiﬁ@ an aﬂmbaly(ﬂr aml aﬁbodyémgwéné ne glycol

2 am n Qfﬁe g g]acr Mhﬁ{}[f")tgé g@%ﬁhﬁ]r@%%@ 'Ehlgeare derived by

reﬁéﬁﬁﬁ bid i'eh*g@lﬁig d;empm bwaeéemﬁtﬂe ghefeof with substrate monomeric unifs, whereby

o

the substrate monomeric units comprise a functional group capable of reacting with the targeling

compound or derivative thereof in order to conjugate the targefing compound or derivafive thereof
to the substrate monomeric units.

10.  The block copolymer of claim 1 wherein the molecular weight of the copolymer is less
than about 40,000.
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25 8. The bl ock copolynmer of claiml| wherein the
targeting nononeric units conprise folat

Woﬁ'ﬁ?’ ¥8se, a peptide, an antibody or an aelf(f%%ccfgoﬁmmss

fragnent 9. The bl ock copol yner of claiml wherein
the targeting nononeric unikpg are derived by
reaction of a targeting conmpound or a derivative
thereof with substrate nmonomeric units, whereby the

Subst r af"h@ PBBARE@{M oFHlerﬁ’? WREER e RN S BMBp@HEIeNLCST)
capabl e rea he tar%etl n%oso conmpound or

Ribuigyarodt % he
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perScouB R ol 4 Bl el #OBmARE Sonsive monomerc units
a'e' d*"\fﬂdlﬂvmtsemwﬂawam@e.ethe bydraphiiamorngiet p!gtﬁ ate deived from NN-

g%@‘%&@é}ﬁ@e é@gbp m?ﬁcn&eg@ u:ﬁ% REY YR rco lfgabg ‘ﬁ@ﬁon‘iéi’i% Enrts derived

ut to ab .
frth cﬁ;mmmwmmacrylaie 200 dbamhomhehie mvn@m@c |l e ey dom 10-

tenperature of the copolynmer is higher than
mgi %‘ft" %%)0 at normal physiological pH s 13. The

bl obk chpotegsier makngalkigckedpolyneicemprisingie
t eWer@@@g Pgﬁ&%édm‘ﬁfogﬁnﬁ?goﬁi 'ﬁ&t uﬁorﬁﬁ\iéﬁodﬁ%iﬂge d plurality of

from pyl acry rop i C nononeric
units t@np@raﬂm—senuhﬂeﬂmmuﬂ@dcmmt&da plg a%lyloawﬁlyplﬂmm:@omqmgmts and a

tar get no [ i1 Ss.qareaf ol ate conjugated
nmonome| Wﬁﬁ?@éﬁé & %Pé/*@g : ﬁ?'%’oa?'nd .
2- ami neeiiigy thee filsa aragtombeomen dwithh @ BgaaR eastpmenomer, said  second

1o ra'g%glﬁrgo:gtbai go?tfpggﬁqia ﬂy L hgiifboﬂ-‘gm% gﬁ&gﬂ:‘ﬁféﬁé‘tﬁt& af® 544 second

conpr mmcmgmnomepcumpnsinmmstfom ahi S&fﬁl&\redﬁmﬂ%rrer said

115, RO O B il o o 2 o ot

rﬂ@ﬁeﬂﬁmphmlsj c nononeric units and a plurality of

tar ﬂ% rmnomeLcléimszcon eﬂntﬂerngﬁ%r?gﬂ;dh@qhé §ir&® hacromonomer

HEHRET O secon
cérﬁpmmwmumnnmmmgermtp b targefing opmmunﬁ lchr dspvelvR thereof.

n‘gfe i's c d)l#qgiassloggg]ﬁqg%@h%@g Eﬁd&@{nl ﬁ\}"gl :m%ﬁg?@%ﬁﬁé'ﬁognsﬁwe MONOMET,

amy&ﬁﬁﬁﬁ nhomdr aindra brbstete menomer fiefotnathg @teturepr MAFBMLNONTST, whereby

Wb bR b5, AR P oS T ot

chrhictihd oreCdefivativeotrenof fdlowing sgid Capolymershg un cmj,er & gonjugale the targsting
PR b B SRR O 2,
conpg.i sTieg pr@@@@ lof Rzl 44 rwherint thestapadf yreviding ribé fifst xacromonomer
o incimAsy B ool I8 v 1= 0B ponner ot
targeting monomer derived from conjugafing a targeting moiecule with a substrate monomer .
18.  The process of claim 17 wherein said copolymerising is conducted in the presence of
a mercaptan chain fransfer agent which is carboxyfunciional, aminofunctional or hydroxyfunctional
or which comprises a functional group capable of baing converted into a carboxylic acid group, an
amino group or a hydroxyl group.
20.  The process of claim 18 wherein said copolymeising is conducted in the presence of
a mercaptan chain transfer agent which is carboxyfunctional, aminofunctional or hydroxyfuncional
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the substrate nononmer conprises a functional group

capabl e of reacting V\Aththetargetlng C
WO 208@¥PFat i ve thereof followi ng said copol y%@?@ﬂm&hss

order to conjugate the targeting 25 conpound or
derivative thereof to the pgecursor macronmononer. 18.
The process of claim 14 wherein the step of providing
the first macronononer conprises copolymerising a

\ofhgﬂ %rﬁéﬂg%sgaei{ﬁﬁéggﬁdi ngr\ﬂ?}) ngpm heinfedAVEHE@ N & E4PboRHD BET@ Group, an

derived from conjugating a
arvin® geup ang hydsP@EMUe. wi t h a substrate nononer. 19. The
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oy PRS2 B O ShRRd o f kst fom the oroup
' coﬂaﬂstmg owmaanmecgmmp,ra mé@xwgrﬂwd a@afmxy@ra@d grogapabl e of
be| xylic acid group, an
g‘?’gé'%[:%sgg%& !@ﬁg@ooﬁp 21. Thg pr gcess of
' cI ak mdp@iymemqngl S| Ngsoploaylmég\ldﬁf ndki-dipethylecrdardighg and  2-
macr om@%@i@ oy H:S e353 ofa ?é?l})&kgﬁﬁchéﬁplhiﬁl to form a precursor

hydroSW r co r|S| ng a t one
pH semm’ommml ety or s conprl sing a functi onal

07 0UP 5 o 05 SARUREE BBy 0P HIECHSH LiHE he procuror

ess o wherein said
pol yrraracrsmag)mestoc&mn@dmmdcmmommg presence of a chain

: rh Iag Isf gt&?@a%gm%gacg L e'[] F?ta’{egégﬁﬁfg ﬁﬁh %’rgﬁr{aﬁh? 2‘?*"@? af activated first

r eact |magnmoltokneaanderm nal group of the f| rst
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Fom
consi statogomineabeirgrd polymgr @ L‘l@uncbcamyld aais bﬂvmg ﬁ@ml‘d @ENng group.

car Hoxy a ss of claim14 .
n%? SAﬁ “85"3’8%@?‘@‘?%*’9’2“;% ng %gxﬂér%fé opyl acryl am de,

N N-- diprositing | safrstyhacmomtmomerd said fisstrimacrombdmer comaprisipg ¢t plurality of
inth ence

_a pr eg‘?ﬁ'ﬁ‘? fe'??&%‘?“gr'ﬁ"é‘ﬁ@%{@?fﬁﬁé'b_mé'@ac %dhdghlgﬁnm&gm&ﬁbrdﬁhs and a
N- hy d bty abiaigeiingineorkeic unistande of folic acid with
t he precurs r 0 for f
mact ofi¥itie fgg chugpﬁ(ﬂﬁer }%@1 4 r ﬁﬁaﬁeé%é@ooﬁgmer‘r splg second
react Imaﬁrombﬁdmeammmm@a pitaralitf offydrephobic frioueneesid uits and sald second
nmacr onononer an i first
macr ofGHOMETORE ngs‘g%%ﬁ)eﬁg%ﬂé@? 8%%% 6 n@é’ . sai d second

26. A temperature and pH sensifive composition comprising:

— & therapeutic agent, and '

— a block copolymer comprising at least a first block and a second block, wherein the first
block comprises a plurality of temperature-sensitive monomeric uniis, a plurafity of
hyerophific monomeric units and a plurality of targeting monormeric units, and the second
block comprises a plurality of hydrophobic monomeric units, said second block
comprising at least one pH-sensitive moiety.



16

15

20

30

20 macronononer being a polynmer of 10-undecenoic acid
having a termnal am no group. 25. A bl ock co‘? é’ooo{ss

WO BRI a process conprising: - providing S

macr onononer, said first macronononer conprising a
plurality of tenperature-sgnpsitive nononmeric units,
a plurality of hydrophilic nononmeric units and a
plurality of targeting nononeric units, and 25 -

reagt i Rffe biMobilidnSds JHRE 26 WhBeH oot emas @élﬁbted from the group

macronononer, sal d secon macr onononer. anE iﬁq& \ |
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m@%ﬁ%ﬁn&ﬁgﬁmé}g umtsgar@thﬁ&lﬂé?éﬁﬂ MoRMmefQRS.i Sing at | east

a second bl ock, wherein.t

h
bl 8k Sberpampesiionof ghiny 2R Whetpindie herapRulicaogpids ?@ﬁ?ﬂ %rwv ghe group
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rc un alty targetin
ieumda,rt@smmmh,u ntmest@h @oivaﬂéx Pedisnel dosqﬁé’@k 0@%&8&"@ §gsegelin acetate,
hyRtosy 364, a%m@;nyae/ %g&d%?&rﬁéﬁ%pﬁiﬁ‘mmﬁm@%f &1 G e g

rrsi’n one pH-sensitive noiety.
o) :ﬁoosmoaméhqn@fc@mzaﬁm@p@mdmck gapolymer lsrﬁl@nged into at least one
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rougI consi sting of an anticancer
agén&@conmmmwtﬁnsaidﬂwm iopgre.drug and a drug to treat

nel§1o| G Sthnosifln@ e So %@{pnﬁﬁd‘ﬁ@bﬁj‘gos' Mh!el ro@tepéuﬁace of the

or nore ‘suc rugs. ion of claim
naﬁﬁparﬂcb(shl n the therapeut| c agent is an anticancer

C e Dot PhgroRsh ol PR f PboBBRRTBid, B BakifeBidhel PR Womprising
cotdbmmm 2 Sherdeutie| agenthwitit Besolfieruci 6 %rﬂomiﬂ“%e'ﬁ'@tf’% copolymer
cog}qg gﬁaggegg 8%52 bloSCAN 2 Sbbdd b 6%1 iR tHe! ekt Block comprises a plurality of

Xemestane, cyc ospham de,
tempéraluleisensiiive mor:cmrmeﬁ aitg, a phireliy @fﬁmir@hnirp maaemesia gells and a plorality of

r ol I
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Ll s e o
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f ﬁgp " SI o l?’q[ngpaéllzcge% cgﬁlgrié@ ﬂ%%ér&b%g e;ﬁ?&?’s gﬁ&lfr?% %&38( é&éolymer and
t e%emm‘@ tharapeptit agentsiot lnmﬂparaietbmbl themdi@mmampw@cles and to
i nin t i
E P ook R ot BobARE Wt ol Bt Bl Aiodies b rafdpafibies’

— isolafing the micelies or nanoparficles by fitiration;

— drying the micelles or nanoparticles.

35. The process of claim 32 comprising:

~  combining a therapeutic agent with a solution of a block copolymer, said block copolymer
comprising at least a first block and a second block, wherein the first block comprises a |
plurality of temperature-sensitive monomeric units, a plurality of hydrophilic monomeric
units and a plurality of targeting monomeric units, and the second block comptises a



.conprising at least. a first block and a second

bl ock, wherein the first block conprises a plurality

of tenperature-sensitivedmononeric units, a

plurality of hydrophilic nononeric units and a

plurality of targeting nononeric units, and the

S ety df heddpholioprohemesricainitd andadaid secarfd le;chmp;bftsmg @t least one
- mononeric 20 units, said second bl ock conprising at

I@H#”%W@”Pﬁiysensmlve noi ety. 33. The process of
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[ %?0 A% ed into the micelles or nanoparticl es and
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m cel l es or nanoparticles;, - | at
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- conbining a therapeutic agent
human, whéraina sol ution of .a bl ock copol ynmer, said bl ock
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lablaast onene-sapkitieoneslyiadd noi ety; dial ysing the
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“and a hyrogitilic shell ahd wbérelatnaldtth@ﬁp}mtw agent decontained amthm rsaig d1yHrgphobic
or nanoparticles conprising the therapeutic agent
and the bl ock copolyner; filtering the mcelles or

- 3nanopahé iusd ercldim 36 Um\breﬁl {Be é&npﬁsmomrs dapmeemf b‘emg idsliviert e)raliy,
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“Tocaly, iﬁtﬁ&\!@ﬂ@lﬁkxstrqmcalm pErIeal, BN agon 8 PR S AL Ot e
nd a Tﬂ% ‘ﬂgé‘ogc%gﬁ 3% W refrCthe ttHé@ap@@tl&LHgéﬁtcthﬁnséé af anficancer drug,
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and whapeip thiect argy tmurdangatmg@mm pre the geigt surfacesth thampmpRrige(s).

uman, ynmer conprises at
geast é\gﬂ @P&w?agginqpo%g&&n@ggﬁ bl ock, wherein the
i & ®npefatuacdnd pbingpnditve sompgsition edmprigingif
tenperature-sensitive nononeric units, a plurality of

hy d? ofHNeTAREURAGSAE?M% units and a plurality of
t ar getd gk BRIMRARF Esmpiisihg &t leddnd fitshislockem@adecond biock, wherein the

first block comprises a plurality of temperature-sensitive monomeric units, a pluraliity

" core.

of hydrophilic monomeric units and a plurality of targeting monomeric units, and the
second block comprises a plurality of hydrophobic monomeric units, said second

block comprising at least one pH-sensitve moiety, and



bl ock conprises a plurality of hydrophobi c nononeric
units, said second bl ock conprising at |east one
pH-sensitive noiety; anddwherein said copolyner is
arranged into at |east one nanoparticle conprising a
hydr ophobi c. core and a hydrophilic shell and wherein
s aiatledsh eneghamtdceutiaglyatcapteble cartian amébr adjuvlahtn said

dr ophobi ¢ ore. 7. The use
e’ R ARdiser B ord B BTaR orst AT DRPbLs SPrd bock
whereih @@ditst Mock cﬁfn'bﬁ%é@ @Qﬂiﬁéll}y of tefrPBiatfd deyisiteaioRbietcalnity, a plurality of
t hrough inhal ation or through an ocul ar route. 38.
The use of claim 36 wherein the therapeutic agent
conprises an anticancer drug, and wherein there are
tunour targeting groups on the outer surface of the
nanoparticle(s). 39. A pharmaceutical conposition
conprising: - a tenperature and pH sensitive
conposition conprising: a therapeutic agent, and a
bl ock copol ynmer conprising at least a first block and
a second bl ock, wherein the first block conprises a
plurality of tenperature-sensitive nonomeric units, a
plurality of hydrophilic nononeric units and a
plurality of targeting nononeric units, and the
second bl ock conprises a plurality of hydrophobic
nmononeric units, said second block conprising at
| east one pH-sensitive noiety, and 44a - at |east
one pharmaceutical ly acceptable carrier and/or
adj uvant. 40. A precursor block copol yner conpri sing
at least a first block and a second bl ock, wherein
the first block conprises a plurality of tenperature
sensitive nmononeric units, a plurality of WO
2008/ 004978 PCT/ SG2006/ 000188 45 hydrophilic
nononeric units and a plurality of substrate
monomeric units, and the second bl ock conprises a
plurality of hydrophoblc nmononeric units, and said
second bl ock conprising at |east one pHsensitive
noi ety, wherein each substrate nononeric unit
conprises a functional group capable of reacting
with a targeting conpound or derivative thereof in
order to conjugate the s targeting conpound or
derivative thereof to the precursor bl ock copol ymer
41. A process for making a precursor bl ock copol ymer
conprising: - providing a precursor macronononer,
said precursor macronononer conprising a plurality
of tenperature-sensitive nononeric units, a plurality
of hydrophilic nmonomeric wunits and a plurality of
substrate nononeric units, and 10 - reacting the
precursor macronononer with a second nmacronononer,
sai d second
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macr onononer conprising a plurality of hydrophobic
mononeric units, and said second macrononomer
conprising at | east one pHsensitive noiety. 42. A

wo Rlof6Rs® for making a bl ock copol yner, sai dpgt/eCRS&§000188

conprising reacting a precursor block copolymer with
a targeting conpound or deréyative thereof in order

to conjugate the targeting is conmpound or derivative
thereof to the precursor bl ock copol yner, wherein the

hydroplilieraasemegicamits anipepiyrakty ofcsubtraiesshombrid mtan@g%i(sééénd block

he f t Dbl
copis Qe of Pty el it Ak Cocoprack oampring o et
ﬁmﬁ&%&!ﬁve moiety; wherein rebcttr albsttaje mﬁnoméﬂd &ﬁﬂ%ohipﬁse%%ﬁﬁ%ﬂa? group

f t ric unit
ol 18Rtk S Yosfonnd 6Z0eiaghe oot p aster o confete the
| tarﬂgtm gqmmmd@rdmmemtmme precursdiblockabsbiyige ond bl ock

st_one sensitive noiety, wherein
eac p ngolr 5'?@ PH@ cgﬁ‘?ﬂ"’y@@'risﬁmp@% a
fUHCtnF‘MﬂﬂlU @ propses apseivimendMer, AL bleflBsoMtabBrombfomer com[%nsmg a
derivatjve thereof 1n ord

b o T of OB Sichaimtehs sy @ aliety st hwlepiic moromeric
- ther euuiis antl a plufality pi sabdraeaionbthélie knigonal ymer .

— reacfing the precursor macromonomer with a second macromonomer, said second
- macromonomer comprising a pirality of hydrophobic monomeric units, and said second
macromonomer comprising at least one pH-sensiiive moiety. ,

42.  Aprocess for making a block copolymer, said process comprising reacting a precursor
block copolymer with a targeting compound or derivaive thereof in order to conjugate the targeting
compound or derivafive thersof to the precursor biock copolymer, wherein the precursor block
copofymer comprises at least a first block and a second block, wherein the first block comprises a
piurality of temperature sensitive monomeric units, a plurality of hydrophlilc monomeric units and a

plurality of substrate monomeric units, and the second block comprises a plurality of hydrophobic

monomeric units, and said second block comprising at least one pH-sensitive moiety, wherein each
substrate monomeric unit comprises a functional group capable of reacting with the targafing
compound or derivative thereof in order to conjugate the targeting compound or derivative thereof
fo the precursor block copolymer.



