MULTI PLE RACKS USED | N RACK AND PI NI ON APPLI CATION I N

MOVI NG OR SELF- ELEVATI NG SYSTEMS ( OFFSHORE & ONSHORE
WEbIR@YSECTOR) DESCRI PTI ON Fi el d of the | nvent POTVSGRI06/000251

invention relates to the design of an apparatus and a

met hod for use in noving or selfelevating operations.

This invention is applicable, though not exclusively,

I . e . 0 c T
WRTERe QLR B DT RE SGERR A RTICRR CalRRIbG R TANGHED
equi pPFEUORESCSEN EPOLYMBRMANDANMPE IRALLICf MOLETGULE
applications. Fundanentally, it is a different and
i nnovati ve design enabling a heavy physi cal

body/ obj ect or systemto be self-elevated or noved in
| inear or other notions. There is a requirenent for

the éﬁ@\% REYHFRENCEPTORELATED APPRICARIENS200 netric

tons. There I's however, no maxi mumweight limt to
this agg! ication. The uni queness of this invention
[008hknc Ebistanplicetiens aleims thebenefd orvelatrf YrS. Provisional

I f-el evat | I i | ger ' ]
A0k P KR L 185 e B A 2B RS ol o
whibh efé @ftorporetddneldin By eéfetdicesyst em This el enent

refers specifically to the rack used as in 'rack and

pinion' (referred hereinafter as "R & P") of noving or
sel f-el evating body or system A typical R & P system
used in a self-elevating or jack-up drilling rig or

pl atﬁIELF? OF HepiRi/eNTioN i gure 1. The fol | owi ng

term nol ogi es are used for the better understandi ng of
t he system WATER- SOLUBLE FLUORESCENT PARTI CLE

[000RFPRI Theieresentiimrartion retakesstoEfiroreecamerrigles.
AVPHI PHI LI C MOLECULE CROSS REFERENCE TO RELATED
APPLI CATI ONS [0001] This applications clains the
benefit of related U S. Provisional Application Serial
Nunber 60/712,103, filed August 30, 2005, the contents
of VBACKGRE@UND: OFpOHE: IBWENTIEN by reference. FIELD
OF THE | NVENTI ON [ 0002] The present invention rel ates

| ugrescent particles. BACKGROUND OF THE. | NVI

1obBaba Pt BArGiSR By oRTioup e ARy QL Instance,
flLRPOPHCTRL 28 Siseftl Bs ifBFEEteht pfdbed! SBEIPES faltlS oH&Rfs\ b.gisin

fl uorescent probes, such as | abel s or tags, e.g., in
many biochemical fields, such as drug and gene research, cell/microorganism
imaging, disease diagnosis, analyte detection, and the like. Conventional
fluorophores include organic dyes, green fluorescent proteins (GFP) and their
mutants, water-soluble conjugated fluorescent polymers, quantum dots (QD),

and the like.

[0004] However, conventional fluorophores have some drawbacks. For
example, the manufacturing processes of multi-color organic dyes and GFPs
are complicated. Further, the performance of these fluorophores often depends
on the surrounding environment, thus rendering them unstable and unreliable,
even unsuitable in certain environments. In addition, GFPs have low
luminescence, especially in the blue and red spectral regions. Water-soluble

conjugated fluorescent polymers, like organic dyes and GFPS, are sensitive to
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many bi ochem cal fields, such as drug and gene
research, cell/m croorgani sminagi ng, disease

waolpagneass, anal yte detection, and the |ike. PCT/SG2006/000251
Conventional fl uorophores include organic dyes, green
fluorescent proteins (GFP) and their nutants,

ted f t
cofigHtans &yic SHETTA eV RE e Gu Saod VB ORls BT b
thé LsUﬁbeﬁJﬁﬁg%‘é|dl@weAfh@ff%rcb"r@w@ﬁcisqhaFm@nw@a;m@oréQ dncluding
manuf act uri ng processes of nulti-caolor organic dyes

manyflarescentepalymprs, caneat bedissabyed in M@tglé’ﬁoff@frﬁn?n%’@blﬁ and

oA 2R A5RE e el A 29 heous

en¥itoRmeaty gre tBanostsmnahlenvirona@ntsinnatore.r onnent s.
In addition, GFPs have | ow | um nescence, especially in

[0p35] b'g&ek@g% loenalbena sty hdrBoBlcRRIESaELs and
naroerystdls fh é&tﬁ‘ééd%qé’cﬂufl&ﬁ'fOI%GlbtWr‘éBsrlé?i‘ocHﬁalgwﬁf &%%s-lmked

envi’ronnent, suc values or 1onic strength
ampipkilic polyntirado sﬁmimuwaber sdknbler@DSp Hewever; tig amroaah%as

the SOV BHE0R L cRguHG A hlaled wePRRAE teRe: 4 Hecamehiphilic

dmﬁ@@w bRIPRAWE tPfdrmVEHelB b aRd fhéﬁé‘ﬁédfyétbﬂtét%st i 1
ppl icati on, as aqueous envi ronnents are the nost

arepinbific pabimers aisn bave tmbe cress-iniegssftes theyigim the shells.

Fuhﬁ'l%%g@%%ﬁq;g qstﬁ&“%]\ ert@ﬁﬂgpyﬂﬁ% ﬁés}ﬂféléc%{\ odr&%gss&eﬁbs typically

reqarégzélﬁsé@dsemﬁdnamw andiitrik eltfﬁ@ummmhlube @m@lmtheboeth high

to form wat er-sol ubl e wever, this roacgphaa
Iumn@see@%@aﬁmg@%emaﬁm ?P‘?@%d'ﬁr&ﬂﬂﬁ'&’(‘e ?ﬁf I8

p?)ﬁl@é’lﬁ)r]qiﬂscietrﬁ?n ﬁgﬂg ?ﬁéﬁ L€ s chQ'imQBfn{; iR&VE ckfls, which

orms s aroun e nanocrystal cores
typioalhi ipkolves ppotohieaching soflnarescencébliniing.sAs Qﬂeablave high

POl REU ey i e OB BER<As GXpa Rk

mﬂ'e?@é!é JtR8y ﬁlfe,euﬁélﬂﬁbﬂl@ms%t iArRDréstenck blinkitgf groeedidire 0
prod uce QDs with both high | um nescence and narrow

em ssion spectra. In addition, Qs have limted
application in certain fields, such as single-nol ecul e
imaging in live cells, which typically involves

phot ce blinking. As Qs have
hi gh p oostablllEgh\lP\9E ;fléglre difficult to

photobl each. As QDs have | ong blinking
[0006] In accordance with a first aspect of the invention, there is provided a

water-soluble fluorescent particle. The particle comprises a fluorescent polymer
comprising a hydrophobic segment; and an amphiphilic molecule comprising
hydrophilic segments and hydrophobic segments, the hydrophilic segments of
the amphiphilic molecule being entangled with one another, the hydrophobic
segments of the fluorescent polymer and the amphiphilic molecule being
entangled with one another, wherein the amphiphilic molecule encapsulates the
fluorescent polymer and at least some of the hydrophilic segments are exposed
to render the particle soluble in water. The fluorescent particle may be used as
a probe, such as for detecting, imaging, or tracking a target and may include a

ligand for attaching the particle to a target.
2
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intervals, they are unsuitable for use in fluorescence
bl i nki ng procedures. SUMMARY OF THE | NVENTI ON [ 0006]
wo pooaoesglance with a first aspect of the i nverdT/8G2006/000251
there is provided a water-sol uble fluorescent
particle The particle conprises a fluorescent pol yner

RS duha b ARRe A AT wuit IR Rl o
pr@dn%HsofBPBFéﬁ?arﬁ@&HB Weter-50RIbRY GRS it HapRdes Absciied ASove.

| ecul e being entangled w th one another,
Thehrrosgss yshusisiscorovigingha snisture isenirisingea selvenp vatas the

e oS BT B LA R PGB o onc

reltnlaﬁlrfd thersohesi fropP theBiixtanstodd lowe tet fluppescart pfollyimer and the
drthlllc se%nents are exposed to render th

ampfiiphilie eajerule ie enfangle it themresencr Pbwaisht thHﬁrfPTfB'InS the
wé@?ﬁsglﬁbfésﬁl?o ?§c t‘bra‘?f?cﬂe PHE H’[I%fé Ha nafj@éﬁ & by mixing
i nagi ng,  or e

ing a target and de ' |ga
solutionatittaahiaggebbs hqa:d&tarhmﬁmg avdten g’ . ol comprises the

Accordi.ng to anot her ect of the inv i on, ere is
Sohier) AOK B8 TP aIE Tie uPepaim RATREAUS 6t SIS
mélbe?kescent particles descri bed above. The process

i ncl'udes providing a mixture conprising a sol vent,
wat er, the fluorescent polymer dissolved in the

[08@8lventn aqmjdam@ with fundhen aspeeb pEinel rresemidnyention, fiaere is

protfohe oS Pt RIS bR ol UebBlhod RRERES ™

the presence of water, thus form ng the water-sol uble
[OOGQ!IOY eBﬁ@cEdor@aﬂide wite anﬂiﬂtermsptaut of thieyprosentrinyention, there is

a solution with an aqueous |iquid r
providles 2 Sﬂl\é’fl%wbtqhdﬁdé'gﬁ%rth% bovmgescibrckpariags o séhed in
wdtggcursors for the fluorescent polyner and the
anphi philic nolecule. [0008] In accordance with
further aspect of the present invention, there is
[0ptQ}vi dother efSp@otSe@mbfﬁatme@uﬁ the ppegesit ufg/emgn ayhhecome

e S ol i R the PR BPB ol e domaatES

desefipfiorP6f sﬁucrﬁb emgbu hesnts of ted ventlers o edgdnetior with éise

di ssolved in water. [0010] O her aspects and features
acepMPREYINIEES.i nvention will becone

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] In the figures, which illustrate, by way of example only, embodiments

of the present invention,

[0012] FIG. 1is a schematic diagram of a fluorescent particle, exemplary of

an embodiment of the present invention;
[0013] FIG. 2 shows chemical structures of exemplary fluorescent polymers;

[0014] FIGS. 3A and 3B shows chemical structures of exemplary

amphiphilic molecules;
3
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apparent to those of ordinary skill in the art upon

review of the follow ng description of specific
wepdmodeTent s of the invention in conjunction wehSGI®e/000251

acconpanyi ng figures. BRI EF DESCRI PTI ON OF THE

DRAWNGS [001 1] In the figures, which illustrate,

1oBR¥Lr A" PA 3] eked BRI R Senriy %@%%EP%%PP@W

fiuoreeps paticldintdrrhquecscsallgary, of an enbodi ment  of
the present invention; [0013] FIG 2 shows chem cal

structures of exenplary fluorescent polyners;

[Oﬂi@is BIGan8AIR Shargstr sion alecten DF@@SBQPIE{EEM%AWQGS
I nd 4B are

Ofé%g%\mggal f#&?%s%%é?@@énﬁﬂ@u@ug%g%@ary fl uorescent
particles in an aqueous solution; [0016] FIGS. 5A to

[0807hr eFiG.a6 sa dibe graph slcowing thécplmkdupriimes(c@EMPlL)rmg'@sion

. of exeppl ar or escent rticles in aq

in@oefi pEReSplsi HomREshtpREelysiin 3B bl ifiony =s me

fURGRSrPOIUREIS G8Ies OPkNe SHILGSHON i ntensity of exenplary
fluorescent particles in an aqueous solution, as a

function of the pH values of the solution; [0018]
[0111@5 BIGS084d0 a&ﬁ@@f@aal wczfowlreagerﬁagfe@l%pghal cells
I I
con Qg?‘n%l@eog%’eéﬁ ary nﬁ%p le cén par |c¢%§#&gﬁ)da rf'(88i9 nd
FIGS. 8A to 8D are line graphs showi ng the ultraviol et
[OOM aﬁtGS’LBAﬂe(&D aredlind graphs sheming tieyufimasiolet (UV) and PL
nt enV| onnent s, TAI LED DESCRI PTION [0020] In
PSSP SHprSaeDF DI In FITGEPEERON RS ¢l es, such as
the particle 10 schematically shown in FIG 1, can be
formed in a relatively sinple procedure as described

bel ow. As iIIustrated particle 10 may have a
fl uor escent poléQ thick lines) and one or nore .
ampHPRAILED i lBIPe (thin lines) that encapsul ate

fluorescent polynmer 12. Fluorescent polyner 12 has one

[oﬂggrggﬁ}]w&&w QUter-SSRBRMiFore SEBH pAMiIdIES, STRhEsHHR Pdtticle
10 schematically shown in FIG. 1, can be formed in a relatively simple
procedure as described below. As illustrated, particie 10 may have a
fluorescent polymer 12 (thick lines) and one or more amphiphilic molecules 14
(thin lines) that encapsulate fluorescent polymer 12. Fluorescent polymer 12
has one or more hydrophobic segments. Amphiphilic molecule 14 has both
hydrophobic segments, such as hydrophobic blocks 16 (large black blocks),
and hydrophilic segments, such as a hydrophilic backbone. The hydrophobic
segments of fluorescent polymer 12 and the hydrophobic segments of
amphiphilic molecule 14 are entangled with one another. The hydrophilic
segments of amphiphilic molecules 14 are also entangled with one another. At
least some of the hydrophilic segments of amphiphilic molecules 14 are
exposed to render the particle 10 soluble in water. The dotted line 18 indicates
a boundary which separates particle 10 into a mainly hydrophobic core region
and a mainly hydrophilic shell region. The entanglement of the molecules is
believed to make the physical structure of particle 10 stable, even when particle
4
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hydr ophobi ¢ segnents, such as hydrophobi c bl ocks 16
(large bl ack bl ocks), and hydrophilic segnents, such

w@sg00a/0bxay ophi | i ¢ backbone. The hydrophobi ¢ sepOER6H06H00251
fluorescent polynmer 12 and the hydrophobi c segnents of
amphi philic nolecule 14 are entangled with one

anot her. The r [ L gnents of anphiphilic
10n‘t°5| %Slﬂle %ﬁ'ﬂ%gu‘g@@oggﬁt@ﬁgl ed with one another. At

| east some of the hydrophilic segnments of anphiphilic
[0021 e CUFR®rdgcent pobmpasiRimay lmcelude anyiwltabietpojymeil fholecules

soluble in water. The dotted g i cates a
BRIy RSP RESOEPES BYGroBRopliasdinaAts qugh that the
qurB}égélc%ﬁP Bﬁlwg‘né‘r%&eﬁ sl ‘?‘16? bé sﬁﬁdﬁMl GISE ik 'Wa‘ielsﬁefbkm a

ent an errent of the les is believed
stalule ramklehdrheg@moss sniutlm ridnet ﬁlumrescﬂerpiepfamme ayinstusiel &)

erGaPRvAL s Ex Reh Pos G DrhrdBn e SRibrents, or both
hyan OPrfdwé 8RN hyBRIpHIRY sé@?ﬁé’ﬁ'&l' AhydRashiRd Sedreat e5Bent

have one”or nore hydrophobi'c segnments such that
fluoresdeint polyseernif psessntemapsinéangle avithi the hygirophilic segments of

tn Sy EE P RS IR 42RO b Bh Bl B ShigHe
seghtarit e tranflesreapsnt piladef hhmrlessye&nﬁfmehmmmthdtm
onl y hydrophohi c seglrrent s, or _hoth hydrophobic ?ﬁge mainly

fom@wcubﬂf thegoartigladhe Sluorphpas hHe p@y@@@ HeRtesgnt
hyﬁir/mogﬁdl?ﬁ{}{:e Sg).qrrgﬁ@% thfs & mq; Y (68 Al Sy phifd8hel

regioy, and ¢he flhermeuhpamﬁles hmnft;@ld uphkvbd én saderctotfoim a $table,
fl uorescent polymer should be sufficient to ensure
hampgengyisigy H&’? on of the particle the fluorophore of
the polyner is present in the mainly hydrophobic core

[00221 onDifstehbps Iyﬁféfﬁélﬁﬁaltj»‘ 58 8RodBh d&serthd by thy deepbd | i C

regi on, | uorescent particles can be
flt@r%mn@@cpmﬁemrss@rf ﬂ'ﬂ% resyitincapatisleseFohexayBlfs ifdt is ‘desirable

th%tot:gxg r{i (?'ﬁcle[eQ\Q J)raﬁﬁ g ﬁ@gr{b?gg LMITEd T Wa@@wl???@?&gte that

ng on the uorescence proper
suitable pslymierg hayantiudeglyniers thabogm emit ﬂuorésa:ent light of a

desi rable that the particle or an | t hqse
generallyeerangeqeioran ewtatloapw&%f)e'y@ Afetaoy grﬁ sthyl-
t
é??uo of 8 &Ft%\‘llyléfﬁ FISPIbV? In%%Fh(,ﬁQb[SIlcatloRs it may be

orange col or
desirebtesthiabthe ﬁmmhsasntmﬂlmewmbikyﬁ@qs};‘ flearegcenoey Radicle 10

‘may include any number of molecules of the same fluorescent polymer. In
different embodiments, a single particle may contain two or more different
fluorescent polymers that exhibit distinct fluorescence responses such as
distinct fluorescence emission spectra or distinct fluorescence absorption

spectra, or both.

[0023] Fluorescent polymer 12 may have one or more component groups.
Each component group may be one of arylene, heteroarylene, arylene
vinylene, heteroarylene vinylene, arylene ethylene, heteroarylene ethylene, and
the like, each of which may be a substituted or unsubstituted group. The

arylene group may have one or more of O, S, N, Si, and P atoms. The arylene

5

SUBSTITUTE SHEET (RULE 26)



1 , 4-phenyl ene vinylene) (MEHPPV). In sone

applications, it my be desirable that the fl uorescent
w@oboymeTiso exhi bit i ntense fluorescence. Parti cPer/302006/900251

i ncl ude any nunber of nol ecul es of the sane

fl uorescent poI ynmer. In different enbodinents, a

ordym i onfoEy e5BRoMel thithio'a, FRf find 8F ftbugn a
cohhEetirRP§RNBE m@mﬂé@ﬁn@mmawb@tambf 0! BoBEI¢ AP CaNd
em ssion spectra or I'nct fluorescence absorptl on

subgtitctechor nen-subsiitufesbalBylepp ubeeeXasmplepalcpmponent gggup may

oo Ay Ml SRR Al P RUBE sl GETDRAET

indérivfluerenyldies, @mdywnenblp\yndylbﬁeecarbazd)ﬁene et hyl ene,
i het eroaryl ene et hyl ene, and the

indenposebazolringe: henedngrokpoangrd B aHegRoAR thaks. A
coﬁﬁﬁ’dr%'ﬁ?gﬂfllﬁ}’e gﬂs@ﬁé%n@cﬁéﬁ | BIkEx fau@né/’l5 atllgynggc Ik,

enegroup na be connect
allotldrainat, U:‘aik}gammcs|angbmutm,rcﬂanytam|hooaghnca?mumpr@ng a
roup. The conne ou ne S, Si
nefEro4Ri olR YL BeT Ao tHoang b pod iSefey stEtoaty:
thidsHER! ﬁ’ydr% éﬁniﬁ’élﬁﬁéﬁ fieP nfiy cQﬁJdHS‘/etrﬁén henphemg, and

t hi enyl'ene; f1uorényl éne, spirobifl uor enyl ene,
perilldn’naﬂ(yuocbldmgsih%$ulp‘§tr’tuen’isene bi pyri dyl ene,
carbazoylene i ndenocar bazol yl ene, benzot hi azol yl ene,

1083 DEBL kipre, BR8P R AU RRR RIS ™

i ?m@‘é;ﬁﬁ?“‘?aSd'yp"g“‘%'?';?m'ﬁ‘“”ﬁ?i“oz"

poéyamlﬁnewnyien@@he?lya é%@qslawiﬂ? tﬁswf erivafives fler
0?%‘9’%?,%3?"“%%.5%L?@F‘EB%UEUOE%%%W%Wa'“‘%%?'??u"ffo%f%ﬁ?%}“f’°5’"‘éfﬂs
including its substituents. [0024] For exanple,

[0025)yf | ElG.chebowPr)e chemjaahistipeitressof sorng exemplary fluorescent

o SRS RE BT 20 BT PrSp stBIRB LBARs Rfien =

o%f(d Q-BMERyIﬂabr‘e\f@I-QVﬁéhny(OéﬂF()' p’dIWZS(Z'%hehﬁl £\8’ ida(bsumethyl-

uorescent polyners in different i nent s. [ 0025

btwlﬁphanﬂhbwhemlemymy@e)kﬁ%aw)eMEJ# Pﬁ)\ﬁ@f&(%{% y

bléar{@%grﬁécﬁgﬁdse& ?ﬁ{/@gy@yﬁiﬂnggﬁé v€ePBY). IRAG. BT RBY have

a value from 3 to 3000, such as from 3 to 1000. Each of R, R4, and R, may be
independently selected from hydrogen, halogen, and cyano. Each of R, R4, and
R2 may also be independently selected from alkyl, alkoxy, alkylthio, alkylamino,
alkenyl, alkynyl, aryl, heteroaryl, arylamino, heteroarylamino, aryloxy,
heteroaryloxy, arylthio, heteroarylthio, aralkyl, heteroaralkyl, alkylsilyl, and
alkylgermyl groups, each group being either substituted or unsubstituted. Each
of the alkyl, alkoxy, alkylthio, alkylamino, and heteroalkyl groups may have 1 to
30 carbon atoms, such as 1 to 18 carbon atoms. Each of the alkenyl and
alkynyl groups may have a chain length of 2 to 30 carbon atoms, such as 2 to
18 carbon atoms. Each of the aryl, arylthio, and aryloxy groups may have 6 to
60, such as 6 to 30, carbon atoms. The arylamino group may have 6 to 180
carbon atoms, such as 6 to 120 carbon atoms. Each of the heteroaryl,

6
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pol y(9, 9-di hexyl fl uorenyl -2, 7-diyl) (C6PF),
poly(2-(2'-phenyl-4",5" -di (3"-nethyl butyl)- phenyl -
w0 deoploemigd enevi nyl ene) ) (BP-PPV) 1 MEH PPV, anBCT/SG2006/000251
pol y(2,5- bisdinmethyldecylsilyl)-1 ,4-phenylene
vinylene (Si-PPV). In FIG 2, "n" may have a val ue
rom

f 3 f
e ool A S O A0 P SavdEEe 14 SR 1580
cafifd P afims. MMt BtersarylEdtifo grolp nfdl, haard3 B2 188 afdipatoens,
i ndependent|y sel ected from al kyl', al koxy, al kylthio,

sughiag ta he0 carbesmgtomsal kynyl aryl, heteroaryl,

aryl am no, heteroaryl am no, aryI oxy, heteroaryl oxy,
U1 hi
[06‘?{1/ b}%{}ﬁﬂ&hﬁ dd?‘?ﬁé% él?%’[}l/ grgﬁalﬂsanﬁ %IW g%r@éh or | blue
fluerdédvent pulgmers mm]aﬁbersrellmmcbﬁcrltmstadce EMEIJI EPV'; mﬁPIFk BP-
0X a t hi :
PR oiberis, Hd onasondRert dpanpe Bt AS el iaohore i

&8 9p, atons. Each of the al kenyl and al kynyl groups
P may have a chain length of 2 to 30 carbon atons, such
as 2 to 18 carbon atons. Each of the ar ary | t hi 0,

[0624] ar y\rrmn'rplrgjﬁcbnr@ecms hdveaysbe @nwuitabéraraah@htl@ rsolecules

GEF R e 38 LA oS5 UR  AbaL hles 6

méy Behﬁé(ﬁirﬁﬁaﬂﬂle hebe eample)syitapledahphiphiiamiblcbulesgnayp
may have 3 to 120, such as 3 to 60 carbon atons. The

lﬂﬁéﬂ@ﬂ'@&’ﬁﬁm?{wﬂgr%%cmﬁ? cRRokmers hynstbrEnched PolwReTS, or
degugg.pl Bolyhdi8. A?rg)h?aﬁ.ﬁ@mo%% ow?@%f?ﬂma\@ﬂﬁg%'kr):i‘&)r%n the

|on or ange reen, o
hyﬁjlrcu{mikkss@gmemsl arose vayndre hyeragHobit ségmentss Thededrophilic
H PPV, C6PF, BPPPV, or the |ike, or an onbn
andayiaphobia sepento Hiaorh e pioGk CopRUMET, RS apPpBIMsT May
hale:a bg@&ﬁneﬂfﬁﬁhée%m ﬁyamp%ulc%gmeﬁ@ywhﬁ Yophilic
suita anphi l1c nmbl ecul es that have hy
se@men’ty attapihﬁdatmthedr:Wapmtyc baskbonshat variots ré@ufs(aa' he4

S e e R A hvs?rébh@i%%a%eaw
hyalvsphdtsic §§@ﬂbht§3at$acH@a!dlﬁt@fthé h?dhﬁﬁul%é’dkbbﬁe The backbone
dendritic poly ic nol ecul es 14 may have

may éIS@rbe@r@eﬂﬁmm ;mtln md@@@ﬁbm @%hﬁdr@ﬁ@'@rs%ﬂ?@ts with one
orgﬁé)(i!lﬁrg)ﬁﬁg@nghﬁlgmaﬁg?éﬁﬁo E%?j ?Q%&bﬁﬁﬁ@a% @%e@ghgf/ can
be appremated graft polymers contalmng a hydrophlllc backbone and
hydrophobic side chains may also be suitable because in an aqueous solution
such a polymer molecule can change its configuration so that the hydrophobic
side chains of the graft polymer shrink or entangle into a core and hydrophilic
segments of the polymer stretch out into the water phase to cover the core,
exposing the hypdophilic segments to water and rendering the polymer soluble.

[0028] Examples of suitable amphiphilic polymers include polyethylene-
oxide (PEO) functionalized polymers, such as polyhedral oligosilsesquioxanes-
PEO (POSS-PEO), PEO- polyhydroxybutyrate-PEO (PEO-PHB-PEO),
polylactic-acid-PEO (PLA-PEQO), PEO-PLA-PEO, PEO-polypropyleneoxide-
PEO (PEO-PPO-PEQ), polydimethylsiloxane-graft-PEO (PDMS-graft-PEO),

7
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have a backbone formed from hydrophobi c segnents, wth

hydrophilic segnents attached to the hydrophobic
whaaklenies at vari ous points. The copol ymer nayP¢iB8€2086/000251

backbone formed from hydrophilic segnents, with

hydr ophobi ¢ segnent s attached to the hydrophilic

kb I f f th
ooRab SoatE S A rOR R ARG S RrES TR i,
FIGS. BAHRPEB! Wherdid ebk&ﬁfoq’ﬁlﬁﬂbhé “BY iy ReEaBiedtdra @ ed
thereto. As can be appreciated, graft polymers

5060nt ai ni ng a hydrophilic backbone and hydr ophobi c side
chains nmay al so be suitable because in an aqueous

oG (35 BHER ApfeikfEd, B SNCERRSERIMiyineRs and
arﬁmﬁplgl’@htolwllamted tabone may betcapgble ofrbemgientam@]@:Mhen it

ydrophilic segnments of the mer stretch out i
is @'ﬁ@e\’ﬁ/@@éf‘ By g vhs candlies 5%398%%?&99?'@% unlike

APIOBY B POy R g, T, e

abl €

polayrmpskrsphay be guybptagesuslyclaedidnjbé pattiofeésneoxi de ( PEO)

functionalized polyners, such as pol yhedral

[0@#]%; pg\%s’/ﬂm ty\ff %eﬁ%%%?%gﬁgeﬁ%b pa?ﬁ}le 10 are soluble in

an%@o@%@&utﬂﬁ hdPEsh bBlLRBERR, widEPaRyé-oPERVironments and
ol ypr opyl eneoxi de- PEO ( PEO- PPO-PEO),

appbq;atmnaesug,m s bipimagingr and bijodetection. For example, the

flubﬁgﬂg@n%&qfcbp '%ﬁ% Bgll.)é?d Vé]se%?lr%rbe?p&P asd ’1:'@ f'{{dggaceﬂ\pg%%es

em ca truc shown

mci’réllﬁilngmwooegs aFgggdjs ,cfs fUﬁheagdsénbedMoWagbe@avmm? nfayobeh
to 5 9] As can_be appreciated, ea t he
Uspe o BRRging. sk e PEdelRgtng BRE ORTTOTE tREIRE N et b pe 2
b f [ I S
mBENE, TRGIPEr SPORRIGY, FOF RAnRIE ARG BRI Melyne
mmqnpmna(tedatre@,ﬁapbeq' teeosconjupated to @S\D&@Ue that is gfigead oy a
Xi bl e

cablES RGP IR F e e B0 i LB e B e taken
upRsy & 't&rjgéﬁ mdIE8RE] celisr\srganishl. YAltérhatiiélyothessatitles

particles |ike particle 10 are solubl e in an aqueous
therpselves mamactastheerrabedpioNidgdtha dartisige can bind or adhere to,

EFSPRIBPR ) OB R ARl S B P
marmerizs tostidwefer visualizationpofthe edriicie® andl lthgs trectanget

pr obes .
molecule, cell or organism.

[0031] The entanglement of the molecules also provides a stable outer shell
that protects the inner fluorescent core. As a result, the fluorescence properties
and performance of the fluorophores, i.e., the fluorescent polymers in the cores
of the particles, are not significantly affected by the surrounding environment,
so that the particles may be used in a wide range of environments and

applications.

[0032] The size and the fluorescent property of the structure may vary and
can be conveniently controlled or adjusted during the formation process, as will

be further described below. In different embodiments, the size of the particles
8
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including | abels and tags, as further described bel ow

The particles may be used for imaging, tracking or
waedeorilng one or nore targets. A target nmay bBCBESG2006/000251

nol ecul e, a cell, or an organism For exanple, the

particles may be incorporated in, attached to or

P T Lt 39?&%«"@&”@3&%}%@)&&3?\?’ Aieas, Sloh e fior
fe\Jv'?%ﬁ‘é 8Fhandhbkfereto bi’re\ﬁlaﬁﬁfbrﬁ@tew e ﬂ'l’ &@{esglﬂf ®6a'5Bell region

or organism Alternatively, the particles
maWbmthaasang@;ofaahouaé% weatpmd@é% of 8e padictenigdius. As can be

urBBpahe et M fefdariGes, Beying Rizsh e fandfieter
h a manner as to allow for visualization of the
parti cles and thus the target nolecule, cell or

organi sm [0031] The enta | ement. of th | ecul es
[Owﬁo pEelVerRisNHY, sasdbra@%m $a§mépl|ub[%@c? ﬁ%%awaﬁﬁea clear

aqibJrggrﬁJé S%ILHBHGC%?’I?QEI aﬁ?d% Hﬁ?;ﬂ% ?bfat}?ecfjlmeasgﬁlﬂﬁgn

I'es and nce uor ophor es
- madybe fuseful mvamsuspappimhens; astcae beouredersfoadiay persons skilled
rt| cles, are not significantly affected by the
in e ABundi ng environment, so that the particies may be
used in a wide range of environnents and applications.

[0094832] AlBReas e bappldratelumicreeesht pulpners magfhdveevery

structure may vary and can be conveniently controll ed
short letjiraes.cas eempated lecguanturtdais op praaste dyes Thus, ppaicles

I
cobA R PRSiFBOuREh R Y e ol RRRLSH RN frrbbonce
blihRingaroted@relbacpaBt@track single anldcutenraliveerelise ivs sofe
nanoneters to a few mcrometers. The t hi ckpess of. the

emabodiments;itan fikagessent pelymer inHigertiCies dieY Beesensiivs (?
t he
oy, B £ e 19 R BcMEEY S
nanonmeter range. [0033] Conveniently, as the particles
[0%5] s oMui- eolanennssmm mayralgaberqbtaineddisinggueloparticles. As

caB e 0 SER Shd Rt AR, ThliPorE e BEVARE cR Blfrersnt

enﬁ%s@ﬂféﬂ%@rp’cﬂﬂﬁéﬁé&@%by bléeérﬁ}é@%u@ted Ired sinylé partietd. In one

34] Also as can be ap ?rem ated, fluorescent
enp}a;qumgng thadifferest tyeeg of fluorescent polymers may have different

absorption spectra. Thus, different colors of emission from the particle may be
obtained by using different external excitation light sources. In another
embodiment, the emission light from one polymer molecule may be absorbed
by another polymer molecule in the same particle and cause a further
fluorescence emission at a different wavelength from the other polymer
molecule. Since energy may be transferred between the different polymers in
the same particle, the fluorescent spectra of the particles may be tunable over
a wide range, even when they are to be excited by the same light source. For
instance, when the same particle contains both blue and green fluorophores
and the absorption spectrum of the green fluorophore has a substantial overlap
with the emission spectrum of the blue fluorophore, the emission from the blue

fluorophore can be absorbed by the green fluorophore, to varying degrees from

9
SUBSTITUTE SHEET (RULE 26)



short lifetinmes, as conpared to quantum dots or

organi c dyes. Thus, particles containing fluorescent
w@oedoyneriso nay be advant ageously used in a fl uoPEFSETID&000251

bl i nki ng procedure, such as to track single nolecule

inlive cells. In sonme enbodi nents, the fluorescent

pdifatarpan PP SRsgPRi TN O R ot SRR bhoyrtar
be%weleh GRé bﬁﬂss;BH@%é]adgb\rétloncgﬂewaeaﬁosme%lm @&t each
obt ai ned using such particles. As can be_ under stood

type of Hlueresseridnalesules inithe pesisimt Thaorglpeekoiratientiesienfrom

g Pl Bt febetd B iR 86018 Sfthe rBARRIY bkl fehefer, and

mé% Nasy @émfpbm@flﬂ@@ ejtbefOle®y whiteor bavtheticolat! Bifferent
sorption spectra. Thus, different colors of em ssion

emissian: cmtorﬁathus aay hwbtaénea;buana anegxiaEah gxeitatiosyl
| h
g L e

nol ecul e may be absorbed by anot her pol yner nol ecul e
[0DB6] he Theram phiphilic Ineolacules inuthe particleseay bbtai‘ta@bedrh@ a

sl loenagie e Bl A ShR b A8 o tssues
F&ﬂhé@ﬁﬁe@ﬁy@ﬁdhﬂfc%’égn%t%é ahipHip1liS R s ?eﬂeﬁy' G2

| 'uorescent spectra of the particles nay
cqruu@aie@thhethedlgande range, even when they are to be
excited by the same |ight source. For inst ance, when

[0#)?&?2@%@@193%3{12@%& élglﬁ rﬁ&b@ul@ tHg %f%% wﬂB a desired

ion S ec Fum 6
tafdet aricipbalescélber argaumizsh sotasetb reselt iraassmddtldri‘mf the Ilgand

t th
<a8mt§é#e8wef P HeBes Pae s ciohe adsin 15 08 BRY by
ﬁ.can Bihd 10U HRIIBQNIE, .n&bd ptl R Hg@b%ﬁﬁeésbefﬂ?ﬁébéﬁ“

a sorp fon to conplete abs ependi ng on th
susfecersuchfasod @artsqmlamalmmca enankies of partisutar el degrpton

P BB S 5L YRR Blr e R Bl g mecton
orQHQés';tldn eSUGH bRRirdg €A Iheeria tirslin stited ¢aUBinipthke of the
ree of the intra-particle energy transfer, and may

|19@ag>ﬂl’fde’@iﬁﬂ(mﬁdepaﬂlg|§ ingra6@ll. red, to white or another

color. Different em ssion colors thus nay be obtai ned
[06§8E?e?ﬁ‘§/ lfgéhﬁ rﬂé%l?g’é@r%%@% %ﬁﬁéle&ﬁ’cﬁr{ ‘lg')qﬁm[xéléf&hac?& a
mtr@lcalmheb:dmg sihglepstrandddesr dm;bl@strandadwbo RNA, a peptide
or a protein including a hormone, a peptide ligand, an antibody, a receptor, an
antigen, an epitope or a nucleic acid binding protein, a small molecule including
an enzyme substrate or an analogue thereof, avidin, streptavidin, biotin, a

saccharide including a monosaccharide or a polysaccharide.

[0039] The target may be, as stated above, a molecule, a cell or an
organism. Where the target is a molecule, the molecule is a molecule that
binds to or specifically recognizes the ligand. The molecule may be a nucleic
acid, a protein such as a receptor including a cell surface receptor, an enzyme,

an antibody, an antigen, a nucleic acid binding protein.
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specific ligand, which can bind to a specific nolecul e

in certain cells or tissues. For instance, a
whyarophsdi c segnment of the anphi philic nol ecuber/saywobie0o2st

conjugated with the ligand. [0037] The ligand is any

detection nolecule that can interact wwth a desired

obd8E: 2hpetashtiantor pygrnd (P BRBeIRay Bruort savaldt for
e%%?};gé “e'(l)é‘c?om?ﬁﬁﬁ: bR hay ssta com%dtle@tmﬁmm YReColvhemt | Y

ecul e, 1'ncluding a nol ecul e expressed on
attachbeidnt suayf be direac Imeaning ﬂmreus:alcawabéut bopd fermred between

el B4 Bl e CHEPHE o B BTt o
eximpl8ibgd bpﬂmn@fomél%@&bépﬁr nrm@ yréumer Adlscle tiateovhRintly
ci rcunstances result in uptake of the |ligand and

btmdtsawmaboﬁbdhe.am@hlphth@ napleeyle of [ﬂm@asytldmanqi it iganehy

be, for exanple, a nucleotide, a nucleic acid nolecule

[Obem ugﬁ‘ﬁgrl)@}aﬂgln?afbé ?:89 I@nﬁy aﬂQﬁ%ﬁf&M a;zg'ﬁgle%)e'ﬂ’%i@ known

e or a eln I nc Ing a
mptbndsddfdrleganmle ameaultﬂnlaqmytlcla orr ¢toe figamd nrmy t&npremmned
an epito a. nucleic acid blndlng rot
B e DR S Bk o auip Yo Boiemeniyy Bgtional
grbnsi‘r?g{ e oth¥t 8f the éé&l@l%té}wg@ha un‘@'e%bﬁdltlén§ mhaéultﬂm
a nobnosacchari dé or p ysacc arid
fonrhetmraobat:ovralynbbcpnébewv@&retmedmmalemﬂréarm fancfaonzaél |

the t t I I he .
Rl ERE SREBR SR RAO, ahfthctilsahdh, hiBiRe Ity
fuhEEHEH crsss-lirtk@r bt 8paskr idheesvihedimker aaypéw@eranaw pb&hesen or
acid, a protein such as a receptor i ncl udi nRha cell

prepatesde hae/@ecmeafeacame &mngiignal aieuprihabiedagts withant i gen,
cpALer Y0 AL S 94 it 0l T ot
grexptipdtaeatigovitioatcamplementary fmmojlohal groupvant the particle. The

inffek it MRparanay e TEEdBaaIeUay haRR of BISniaPLR K A tlgsunder
co@fanlrane% b %Dédgatérﬁ b% tewBah ‘th&hﬁké}ﬂﬂ stpléﬁerl hag b ligand

i ndirect, or exanpl e by bi - functi onal
orypaticle. J thel pmdact afrtbe memthmhey then bhaaturuﬁed,ad)relhmqy directly

Y N R T -

th&PARIVEfrl attadhigi e tHedliddiRl toahbipiresle wid the 4pReR or linker.

[0042] It will be appreciated that bi-functional spacers or linkers will be
chosen depending on the functional groups present in the ligand and the
particle, including amino groups, thiol groups, carboxyl groups, carbonyl
groups, aldehyde groups. The reactive functional groups in the spacer or linker
may be photoreactive or may be an NHS-ester, a maleimide group, a phenyl
azide group, a hydrazide group or an isocyanate group. As well, the chosen
spacer or linker should not react with the particle in such a manner that, as a
result of the reaction, the fluorophore in the particle is no longer functional for

the intended purposes.

[0043] Consequently, the particles may be used to visualize the cells, to
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met hods. For exanple, one of the particle or the

i gand may be prepared having a reactive functional
w@e@ap2tibat reacts with a conpl enentary functi BOBEEG2006/000251

group in the other of the particle or |igand under

conditions that result in formation of a coval ent bond

waskdhg el gt dpirSehiar RPGHE Moy g it ez Fapues!
like. If a bifunctional cross-linker or spacer is

[ooas, Dkf%rbhﬂﬂi@%\'nd%fmé?%%ttmédb@th?élpéﬂialey. Ve ditiegent
to 'have one reactive tunctional group that reacts wth

types ohprréigiestwitly diffierenti liiwsescensa fespensecchargatedstichares
oo e LRSI ol WG A Pep B TOBR PTG EAE iyl Otfpfhets may

belI ﬁr@@l@g o %@taate@rsi?mahgolﬂély,siugh&m:bye dxeitihdy tlen samplesheith

. ligand and particle under conditions to forma

“9869511'@cﬁferﬂd\‘ﬁ)"%@i'%%’nortqeﬁie?timhel’ﬁ”t%%@”é(Yf'i‘J"et'?ﬂchS-
ligand or particle. The product of the reaction may

b a ; .
BHSE OSpBrioegmay ol ) RSt 1 e e
fluvoestient polymérandathecampbiphiictracleaeletin e nemaquegameolvent,

susd 2t bidarte SofRat To FRT A Tlioh NS pab i ol gt With an
aqlidousigurhassnas @ResIITRE nen-ddifedussdivenaha@be diken removed

present in the Iigand and the particle, including,
fromitie mixisie sThe pagiclegrargfermedravskyas by §alﬁgggt%qagl@ﬁwf the
mgkﬁueéz"pﬁ%qﬂ&ﬂﬁegroups. The reactive functional
groups’ i n the'spacer or linker nay be photoreactive or
may be an NHS-ester, a mal eim de group, a phenyl azide

[0g4|6]|1p, Withoud bairiglimijed tppaoy particutardeoryt i nomyobe expected that
wel |, the, chposen spacer or |inker should not react
wijeh R SRR BY SRSt ROBsLlFs, PRIl seoREni® FEifend to
m&¥e 10VPard8aké isBrouhdmgiwater RIUERed Bnll heaypavén fdrfh hydrB8en

[ onger functional for the intended purposes. [0043
bopeisswithuthe watertmhelepulesi kil the pragesse the bdrophilicsaggmends of the

arf@,g“s?eﬁﬁ'p'ai%%@%ﬁé@dﬁ%ﬁgi%%w%fﬁe?%gﬁc&éﬁ%ﬁdlna]
hy\?\vqeé]mfj??f 2?2%? tﬁgggwof p@;trat ?ZI es Svlm?h ﬁr;rfﬁgr;eke:gteeSbut

toypds eacieathery ladpspsacessathr hydrophpbis seoments of gathstre

; . i ) diitf
e POBRLa Y B A PPAE kit ioga ol e he
arsthed. Asre mssilty theshipdropholbiy segoienitagre bencantyaited inhehcore
region of the particle, the hydrophilic segments are concentrated in the shell
region of the particle, and the fluorescent polymer is encapsulated by the

amphiphilic molecule.

[0047] In an exemplary embodiment, precursors for the fluorescent polymer
and the amphiphilic molecules may be first prepared, in any suitable manner.
Many conventional techniques for preparing various fluorescent polymers and
amphiphilic molecules such as amphiphilic polymers are well known to persons
skilled in the art, and can be readily implemented in this process. It is noted that
a precursor for a polymer or a molecule may include one or more different

molecules that will inter react to form the desired molecule, or it may be the
12
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light of different wavel engths, or detecting different
em ssi on wavel engths. [0045] The particles nay be
wo ovomee7iby di ssol ving precursors for both the PCT/SG2006/000251
fluorescent polymer and the anphiphilic nolecule in a
non- aqueous sol vent, such as an organic solvent, to
d m xing the solution with an

sag}ﬁjg\&gcqgﬁmt ﬂpﬁ%[)% er. The non-aqueous sol vent

[00%8] beThé %Feéuﬁg@ﬁ/mélécmé@ B bel disstiged e sBRisht, 2h@S forming
aré formed, such as by self-aggregation of

t he
a precutsor selution aaméainingtthe duoresuest pvwfnﬁswdb@nnblphlhc

molkEubel oo BRGTHS 2 o bEPEked TER ol reRB Yr e

flubysbceph pblytneraa mpmlsphiiy mMoteclilé mapbe i thearatgetfiom about
surroundi ng wat er nol ecul es en formh dro
THRANDD i@ ooyt 96D StherV g @@ weight Hﬁt Tyiwgzoentipolymer

m%% gs ‘?r%% Epﬁutsﬁ 8087 v, % %Eo&{‘% Wf"[h%‘ﬂp'tél‘i%é]&hﬁgﬂh@ f I'géé:ent

one anot n contr oph
po@egeremd?theeam phiphificveckecale. f Ao wilt be uwdeestocmhl the uwenght ratio

ut .t d h her. In the ' . .
ot i eTeasst SaReRld i BB BES Ruo S esingraprticies
mésneetshﬁnaﬂrfehh@%m fh Rl Rl oh. Waldth baBpbReCIAtER, WABN the

anot a resul't, the hydrophobic segnents are
precmrselrst cpraihedluanesdwt ookymafemlude otoleaep #natiis hydraphebic

v.dr I | C ment.
a4 QRBls: SR Pyttt RafiiRabs RuRok Budt 8s 3 Aranic,
soﬁ)éﬁ@ﬁﬁé&l 156 de@nﬁa@é@uélmbé@ hAhy Qui@blé@ﬂ &nic[soB4&nt il Whigh the
exe ary enbodi ment, precursors for the fluorescent
égﬁﬂw aciles Ree solhiepnay be uﬁﬂdeéesreeraolwwrsemp. sodyent
mc?e %?étﬁéjn d'r(?\‘uf’éw 'ISH'F*, @H'o?of'aﬂﬂnﬁfch %%tﬁ%%‘ﬁh'tﬁ@%ke Other

nlqu varlbus or escerit

typesofasgiventhiith Wl’ll(ﬂ‘Dﬂ@C&dlaﬁed nudleasea@pd spluble ma@rcﬂlsmbes

ell kn t || t h t
usi SUleble ORI RefretPRTcHRT applestBeunay Vaniddpnsid on

thé Eéfﬁ IR BEICaRS A p J,@C?@O\%‘fﬁfvoﬁfed%"fﬁé%Pﬁc%lé’@é/ppllcatlon
I hclu i f

e one or nore erent nol ecul es that w |
Thersadventenay hawe eoetatively iglsivapdr pisissute @t room femperptuse,

t hesane mol ecul e, t hat [
subB & W EeT CREiparsh el sy e et s PE BRI iy Kesile, fREr below.
Td faditdtedRStutorPaied Uhiém artribution ¢fané adleddes e solution
fluorescent polynmer and anphiphilic
“may be agitated such as by sonication or stirring.
[0049] The precursor solution may be mixed with an aqueous liquid, such as

purified water, to form a liquid mixture.

[0050] The aqueous liquid may also be an aqueous solution containing a
solute such as a salt, a base, or an acid. The salt may have different ionic
strength. The base or acid may be added to adjust the pH of the aqueous
solution. The aqueous liquid may also contain an organic solvent such as
alcohol. As will be understood by persons skilled in the art, the composition of
the aqueous liquid may affect the properties of the particles formed. For
instance, the aqueous liquid may be selected to improve control of the particle
size or particle size distribution, or both. Depending on the application,
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nol ecul es for formng the particles to be prepared.
The weight ratio of the fluorescent polyner to
waemhiophsd i ¢ nol ecul e may be in the range fronreb®G2006/000251

1: 100000 to about 95:5. In other words, the weight of

t he fI uorescent pol yrrer may be from about 0.001 %to
%of the tat [ he fl uorescent

a3 ia Aagi el ke Al F e o Rlioha” a7 e

underst ood, the weight ratio of the fluorescent

[00shyreln ta%ﬂfél@nﬂéﬁibbﬂhhémtcth‘@é@@ed& licquid heay 18 abléd Before

articles may hbe simlar to the ratio in the solution.

allie thepther i eMa B Baseraddes. FLEDGF.dbe repuTsRRIOr the
rhbﬂ@o pho ?‘%an é’fﬁﬁg b|9 %%%%m & ‘Qq%%oég ‘ﬁhuigs which is then
mixed-withuteusresalsoe polysnehsasticm Ivagatiier esobodintenietiie be

advant agequsl sed,, Any syitahle ani ¢ solvent in
PR ot Lae Pl i Ml SRR dhe Sl Re SRR oEas st be
E G
flrgf@‘ @él%d iPEfRR R s?ﬂ’@éfﬁfﬁo foifn tﬁgﬁsé&égﬁ?gﬂg@%ﬁ nghlch are

chl oroform di or onet
then hnew(ed withsa &queduseliquidi Ih shbuldbe heteddhatehanging the
ecu are al so..be used.. Sujt e

sbEH o T EasiiasZibed abare B I maRnGh mupichdhg precursor
scleisidi p?@p@fédt may Rifett Hiel sVenitdl Piice spRE JHtRe W&o S

involved I n the particular application. The sol vent
dighipuieNe a rel atively high vapor pressure at room

tenperature, such as when conpared to water, the

IS2F! | S SPHSCERL (RE RIS Sa ity Fpococ o e,

‘aqueoesfluid, It nay teoadiartagesys heac&gli]iheaisredussm Isohmob)elowly,
S nication, or _stjr The recursqQr s tion
SoRrRisa: Fpt elanos, algtg the diseiTssselutan Sl ey
irr*f@b\g thd H’OI‘E@P&H@QJ bﬁHb‘bdﬁldéé”ﬁembggﬁgﬁy a_me%i'ﬁ&% may

an agueous sol ut’i on contalnln
re&rl tadlke ymfwmadlsén@alqrx ofathe padjclesizero rdbed:hemhealwd physical

Vi ionic strength. The base or acid
St%rﬁg"iﬁbéeagﬁﬁfdj ust the pH of the aqueous sol ution.
The aqueous liquid may al so contain an organi c sol vent
[0088h a€oalenieatly, hslesuldr seif-agutegstioroproosees frRiytake place
skilled in the art, the co&PosHl on of the agueous

athP@aF'aa'IVdp ta?faélé'?opﬁ@qwﬂdﬁ Yreeangthe ﬁ@t%@ﬁq girgaure as
g df@&’ln FG. 1 me by <& Oﬁé’gﬁaﬂﬁoﬁ L ¢ TB¥pReature. As

se ected to | particle
discussed above, the self-aggregation may be at Ieast in part driven by the

hydrophobic and hydrophilic properties of the molecules.

[0054] In a particular example, the fluorescent polymer may include MEH-
PPV and the amphiphilic molecule may include POSS-PEO. In this case, MEH-
PPV molecules may concentrate in the core region of the particle and the PEP
groups of the POSS-PEO molecules may concentrate in the shell region of the
particle. The POSS groups of the POSS-PEO molecules may be entangled
with one another and with the MEH-PPV molecules. The PEO groups may be
entangled with one another, thus forming a stable shell that encapsulates the
MEH-PPV molecules.
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Size or particle size distribution, or both. Depending
on the application,additional additives nay be added
wo ooozloe71sol uti on. [0051] In a different enbodi PETYBG2006/000251
aqueous liquid may be added before all of the other
ingredients have been added. Further, the precursor
th anphl cul es lved in.th
10085k o5 PRHPALS i ReE ey FE SuRedidrmileitios agtaef o
faélﬁ’ﬂal/é@ﬂméfé'nﬁmﬂﬁ and Lﬁﬂfé‘i’r‘ﬂedlst‘? Boa6H BEtHe moleules, and the
precursors for the anphiphilic nolecule and the
entanglementat theonglesulesay be first dissolved in
di fferent solvents to formtwo separate sol utions,
i ' ul d
10¥361, 5. 26 Al ARRRAE Pt S BBRRIERLT too PHlios fpay 1R

coutraiied darng oy formativh rogesse Factorathatimay affpctethersmars of the
solution s prepare

paiGIgs IHude (BRybes a1 Brac b aRlecHIB8sHEd, SHehyas e chemical
str%'?fﬁﬁgé %?ﬁodlec'ahgrl \?é%ﬁg $RE céﬂ&éﬁt‘réﬂbr%%f Ao ?ﬁ thﬁ%&é) the

ueous ‘be”advant ageous to a
mg;redcantsmthscﬂcxlmtloms uSe@\Mtl)e natucé o&thedsmipem fhe openating

teimge e i thende s srargled i s By Sifidaft brept of
ag%ubn %ueﬁlb&ls@ ity SFded, %fr@rthbqakéh%é '@'ré&irﬁh@'h %Pédé@}dﬁ‘é on

of tepartlceS|zeor he chem ca S|ca
ingudingtthe sequeneechang thre orx:leassaf vpuosspte@maf%rmdl pay also

o B P e ARG PRl G B R SGRF SRUR B ST e

ur@@magﬂ gehtotherciadtors asay hlsbsiffeat 81é sivesbRhelpartiylelin any
y self-aggregation at roomtenperature. As discussed

gl\éﬂmaephqaﬂens@m eﬁggwgeapar@ﬁumia%er ap the pattide,sigamay be
oenff By L35Il o3t DUERRIE ol 89 sl
in mejarteEoeaaXarppley dﬁiererﬂybatdmé&dbtemh@lafrrmlms mag be prepared
RO s oS BB S ochutdy Tne

parrﬁ‘tﬂé %Tke%farkf‘ﬁz@@féth@utﬁ)rﬁf%? ebbR b3kEh ﬂfa?%dé’t%rﬁwh\%d using a
PEO nol ecul es nay concentrate in"the shell region

sudabtewscbmquecsstg;h Fhby msgngrtba pestefamples pogneawuiring the
|l es t.an q . e another and with
S'%eﬁ %@E W%W%%%#e% Hl‘f‘" S é@a@é?@ws may be

[0057] As can be understood, the fluorescence spectra of the particles may

vary depending on the particle size or the density of the particles. While the
fluorescent spectra of the particles may be mainly determined by the properties
of the fluorescent polymer in the particle, they may also be affected by inter-
molecular interaction. Thus, the spectra may be fine tuned by adding suitable
other molecules in the particle, such as in the core region of the particle, or by
selecting different amphiphilic molecules such as those that have different

hydrophobic components.

[0058] The original, non-aqueous solvent, such as the organic solvent, may
be removed from the mixture after the mixture is sufficiently mixed. The solvent
may be removed in any suitable manner. A simple technique is to remove the
15
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entangl ed with one another, thus formng a stable

shell that encapsul ates the MEH PPV nol ecul es. [ 0055]
wab@7agueous |iquid mxture nay be stirred or PCTeG2U06/000251

agitated to facilitate sufficient m xing and uniform

di stribution of the nolecules, and the entangl enment of

solyet PV sueperian: {1ie cvareruptsediode PRy uied fmenheg
sohRfit has BeklANeRHgE YapoFpriselfe alhtak avapordtiotcienigerature, as
sizes of the g_artl cles include the types of precursor

complased ke watere dhe iNgh ¥apenpipssWednpy e advantagaoss Tor at least

nol ecul ar ' S : ratd '
i R F I Ol P At RIS Bt o Hey Pl Bhy the other
is ®f eVdporat thersolvent et apseiffidiently highwateathusereduoirtghtbie tinfe
solution is agitated such as by stirring and.extent of
regigrechia Gimaehesohants Femgrap Bt TarY @rganig SolRRts such
asPfIGR I ABRRASALY el hititld ol at ARuRRILLATER Aok
order of various steps per orrreg may al so affect the
tembeesturs. When tlesinediapd rippod riate Harsooms egibodineenisnthene

art will understand that, other factors may also affect
ighise $191 06 Jealerk ARl P her P vaRp eI oaBSF L ab U B8
noTé’t?trEJtftl?ébvé?ﬁor@ti@ﬁ'témﬁérta%ﬂré‘s?lfddl’d beNow kM oR@httb Gt Si ze
may be determned by testing using sinple testing

evaporatidmrafsvataown t o persons skilled in the art. For
exanpl e, different batches of testing sanples may be

ar r diff NN US| ifferent

[0fFE! 56 sBgPa L aBBlatpitobL I Ing gl bo B! ©
coftinticiidly bighatetiasr stined duringhevaporiiiord dusther nedposation may

suj tabl e techni que, such as hy i ing the tesb
alsmbp PESOlaralSHDY UM PRULEPerated SOVANh Zapol WaY from the

' iy t bhodi ; i
SRR ST ind fatil iRl r8: RESAARE BiribodiiSAt] singAiial @lso improve
thenthpmaomeneity péiid partiolestfhemedr Forcexanspleeinosorné entasiments,

of th ticles.,. Wile t fl t f th
Stifipd Mevadelag B8 FoRTHS" QoPET AR HOIBE AT s
co‘éF;uFd’di%nfdf;;'ﬂrt%f’r@@. I h&9bBER fourld tHae tHRevasdration Rete oftlye

al'so be affected by internolecular interaction. Thus,

orgaricsedsnt mayegise @fechihe: hameageneityaefithg paricles| B semeer
| . ) ’ o .
orffAG TS A P Jfberst et el B8 ARG R AT e
parities.Uhashesertbodimndnitote idrabigbenss soliéer may be completely
-evaporated over the period of one to two days.

[0060] The remaining liquid after evaporation may be subjected to further
processing, such as filtration, dilution, drying, or the like, as can be understood

by one skilled in the art.

[0061] Conveniently, the above procedure may be performed at room
temperature or at a different temperature, as the entanglement may occur
under such conditions and it is not necessary to heat the solutions or mixed

liguid as will be further explained below.

[0062] The resulting solution containing the water-soluble fluorescent

particles may be used for fluorescence sensing, detecting, labeling or tagging,
16
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hydr ophobi ¢ conponents. [0058] The origi nal,
non- aqueous sol vent, such as the organic solvent, may
wheowrermised fromthe m xture after the m xtur ePCEHSG2006/000251
sufficiently m xed. The solvent may be renoved in any
sui tabl e manner . A Si n’pl e techni que is to renove
the ol vent by eva tion. The eva I| on techni &
31 %]ﬂen may

%S'mg 5y 9 Rroanic SOV s erg:

evmamraﬂ?%hﬁ)lé‘tblyl Hé@n@@pmmtth@rm&mefeﬁr@r@e t@Savoid any
ared fo water.” The high vapor pressure may be

urml@emablaﬁfmés causesk by Besergenis saveidns. One is to linit

evaporation of water fromthe m xture and the other is

[Oﬁﬁﬁaﬁvaﬁ;ﬁé @hﬁré{&%ntc‘é’lloégﬂregg%f tﬁgj@% l'tlﬁ @H ?Lﬂh&? tfea&?rgtrolled
ddFmg the domhatiorvprobessy rsuchragalny adﬁjetm@ thes ramtf ths prétursor
evaporatlon may e carried out t a.su

mcplgpglegtm R RTQGRIFIRE q}p@ Am@ng(gaelg,t @(gaféq]alt {he preCttJrsors in
thﬁ@%@@g?%cﬂutldq‘céﬁ)@s ﬁﬁﬁesm thB%afi® &t ﬂ'ucﬁ‘e@@é!ntbe

acce erate e evap ation process.
maleouled tbammtlpluihd: hecledules invtheaestitiog pestigies. aEeraxampIe as

shoul d be Io [ rat| on, of wate
digessed crgierpHieaignt Recspias: o haUsrenstt Mg RIS may vary
frdth $bBUED LU3)] %6 R?de)lﬁtt%iﬁllt Y%. @ﬂ% tav 8d lﬂfdei?étbbd efeduring
evaporation. Further, evaporation may al so

flugtessencairignsijies @ﬁmm@wﬁmmléesmwdape%pa thigwatjo.

il it PSR s Ry B e 0 v BoRBRB e

thiefratibe particles formed. For exanple, in sone
enbodi nments, stirring may prevent the formation of
| ar regat es of tlcles or coagul at |
[0ped " of Be fluprescast pabRlos JQRTSH IAY bR Exi f&s'”faqméhe figak
\Y; f
soffin, Such 83itor gl BG st ToPfude R ”a RVae BIEARLEY
apeve(pjaheait irenfluarophomes dregypically usedwtmagquidi anyirohmemg, often
articl es In on

non- a s sokyent
arf g dsbiscPBrany, 18 FgBpEaLy BoBReRie ABPAGHRsR" SHES:
beffdfe $Y $he Bﬂ@@%rtﬂr@s ﬁﬁ%c—ﬁd@gol‘véﬁm énfﬁcﬁ.@bus solution again.

evaporation may be subjécted to further processing
While theadrigd partigiasonay gopgulae ongeyerdjsselved, Hbemoa@ufa&%d

patriled Gl GERISS20S aRY 288 Rkl efiflively diforflly sized particles. As

can be appreciated, in some applications, it is desirable that the fluorescent

particles are of uniform sizes.

[0065] A solution containing particles that have different emission spectra
can be obtained by dissolving different types of particles in the same aqueous
fluid such as purified water, where each type of particles are prepared in
accordance with an embodiment of the present invention but has a distinct
emission spectrum. For example, each type of particles may exhibit single-color
emission but different types of particles emit light of different colors. Thus, the
solution may have multi-color fluorescence emission properties, and may be

used for multi-target probing.

[0066] As now can be appreciated, to form the water-soluble fluorescent
17
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[ 0061] Conveniently, the above procedure may be
perfornmed at roomtenperature or at a different
wo eonpeeESUr e, as the entangl enent may occur UNBET/SE6206/000251
conditions and it is not necessary to heat the
solutions or mxed liquid as will be further expl ained

pagiIes aSATHRCLIOr G esthlary HaRees TestTes! 110 vs b hof
nefclagéﬁrg%?&‘gﬁ 2'%%518 chEfli&tboRds beBsén fk Miorescent polymer
g, an er simlar purposes. Wien an organic
ansldheeamhphxphﬂ:s emlezudfesslbia/aim nnh?eb@ssaubm aipssdinkythe
anSROPaTe APl rES: A5 pr Bar RSty o8 Ao o RutER gh fotecues

invoe fitidom cbRGRbtidREW étw@fméﬁlf\mﬁlhgﬂﬂfthe entadigldde

resultln%hpartlcles may be controlled during the

molecuigsi wih pardes dintesmelecaiar hjtesagtioatnainst Tﬁhe BEMS Off

oL P o o R 152 ety
thesd ot amuthepentaggldd molectlectiad geererare me statngochn‘mlcal bonds,

~ fluorescent nol ecul es to anphiphilic | ecules int

o Ty S b%twe@aaaiﬁﬁﬁwo arfengled qaaigauies, atfough
[ I

Wi eégﬁ ds?ﬁ%{f@\?@%@ %%@oh?éiﬁut ?)%EH{&&H%% n%%i%@lﬁ'lbs It is

believeéds thed hhd entangésmenmf the meoletules gsoddes sufiicEmnt Btabdﬁy of

the pagics GG vBalhaleth el ors 2B SpnBrkiehiitel End among
th?@)ﬁt%létﬁh*i&é&ﬁe@yAsaQJré‘éﬁll %anﬂﬁbﬁterd%rb@eséﬁ@@ sleesteps

l'uor €scent particles formed may be extracted romt he
thati inewlve chatical reaciisinsaad high tﬁrppar@tur@ﬁdn@y be&yofdgd in the

o4 S8 e HBEES e B AR B R rtur and

angtiight pregenie, aptitinea Shalkauebes of Binslostepy., in
bi ol ogi cal or bi ochem cal applicati ons Thus, before

e, the dried particles ma di ed.in an
(0881 oW helher SRIANGIGEISNE APRTaNEHBO R E@%%ﬁm%eenay
de?émsaHéeﬁo%se%ﬁ%/arr%u@ dsmabbéqg hbiBBes qﬁeluhmgeébr%m.bﬁéles
disintegrate and again ormre atively uniformy

teshmeuieqabmmwn i@ sne Akilledrin e artpdepemhe@ onithe sypptication. It may
t hat .t he f|

oo R385 e o i S5TAF SRS LBl G5 Rbtomine
wlééé@%???!d“&' aaldrit phds htvefaRed behessmiheambfstuiss, so that
the existence of entanglement may be accessed either directly or indirectly. For
example, it is also possible to assess the existence or degree of molecular
entanglement based on molecular dynamics simulation, see e.g., Z. Q. Zhang
and X. Z. Yang, “The effect of chain interpenetration on an ordering process in
the early stage of polymer crystal nucleation”, Polymer, 2006, vol. 47, no. 14,
pp. 5213-5219; based on differential scanning calorimetry (DSC), see e.g. J.J.
Hao et al., “Synthesis and comparison of hyperbranched aromatic polyimides
having the same repeating unit by AB(2) self-polymerization and A(2)+B-3
polymerization”, Macromolecules, 2003, vol. 36, no. 10, pp. 3519-3528; based
on rheological property measurement, see e.g. R.N. Shroff and H. Mavridis,

“Assessment of NMR and rheology for the characterization of LCB in

18
SUBSTITUTE SHEET (RULE 26)



can be obtained by dissolving different types of

particles in the sane aqueous fluid such as purified
wowrden27isher e each type of particles are prepaPeDSGIo6/000251

accordance with an enbodi nent of the present invention

but has a distinct em ssion spectrum For exanpl e,

essaaest poletusass. Mibaddledyles; plFLan4 na. gy pp.
7C-§Bf2 Hdf: %rr%%%eé ANAFIR HleSurdriénts st& 6PN, '@Yaﬂb%‘b? “Analysis

mul t1-c¢ol or fluorescence em ssion properties, and

Otldagombleculanbinucturas BatPysebNMR”, [Rﬂm@qomé’hwasm )t;e

AP,y 3 BB JBS0L TR s fgpey g e sbove

CIt@ﬂQéﬁéné&Séﬂd inesrpabated. haréini ks rRfdrenesessary to form
any stable chem cal bonds between the fluorescent

dth hi phi | |
[oRBED e AP AN ARSaIatoMk: {hhEXETRATIAT¢essas|dseriBed PRgein
ar|8 %\%SP% WBAGF ta‘?ﬂdd? h8Erefird ST hgétll’ng g@(@éhg’ﬁe.

ve' random configuration, twstin nt'w ni ng
equiprhéet, ents’arru:gbedlfﬂmjl‘emm&mg wnocdeduraadom i nt er nol ecul ar
interaction points. The atonms or segnments of one

1ofBOF noa Tar SizBathiBe PeRiciFoRas e IieEs abune bFE Gl ihe
peﬁ’fﬁbléé EaR BeCdtiusted! arostsHirolled Yuring IRE préfitafion preddss, the
bonds, between the two entangl ed nol ecul es, althou h

particies Mayohaise m;tncmlmmndébﬁll thigknasses seladted to reduce

o 5B B it 4 A8 4 et e eneroy

traisfd rhay iepénd o thefluoedstent Bpl@ctttzf ebthedwtznadtingupdrticles and
there are no strong_chen cal  bonds armn t he ent Bgl ed

therglisiangeBetweenithegs Jius, By agiysting dae 5P8 %@tw @it
p%l‘ﬁcléé fiPthel Qﬂﬁtldr{‘é{@a e gﬁgmh?ﬁne%ﬁ e iRfR- g%‘rtlrf}% %er

enperatures nay be avoided in the process
tramsbaranay raycondroledr i ed out at the roomtenperature and
anbi ent pressure, and in a small nunber of sinple

[ngﬁsfgg%;b‘]e’%%et her entangl ement anmong the nol ecul es
ts e .

term ned based on various suitable
t echni ques, including conventional techniques known to

[oor€] skEkaegld m the art, depending on the application.
It may be possible to inage the nol ecul ar structures

the particles, or to determne et her ionic or
[09'6?/]al eﬁtgmﬁﬁs' splytion WasoreRedas oloWS nol ecul es, so
t hat

[0073] A solution of MEH-PPV in a THF solvent was prepared. The

concentration of MEH-PPV in the solution was 1 mg/g.

[0074] 20 mg of POSS-PEO was added to 20 mg of the MEH-PPV solution.

The solution was diluted to 1 ml by adding THF to form the precursor solution.

[0075] The precursor solution was mixed with 10 g of deionized water in a
20 ml glass bottle. The precursor solution was added drop-wise to the water in
the bottle over a two-minute period, during which time the contents of the bottle
were sonicated. After mixing, the contents of the bottle were further sonicated

for five more minutes.

19
SUBSTITUTE SHEET (RULE 26)



the existence of entangl enment nmay be accessed either
directly or indirectly. For exanple, it is also
w@oagioblieo t 0 assess the exi stence or degree of PCT/SG2006/000251
nol ecul ar ent angl enent based on nol ecul ar dynam cs
simulation, see e.g., Z Q Zhang and X Z. Yang, "The

l0§%ﬁ§§£ﬁ;rﬁ?3éﬂgé oL EREed Bt oty SetPOratElor Mo days to
refHAVECRHIE B ovaBBttisw, usﬁ@oﬁma btlcéﬁ'rreﬂo 14, pp.

5213-5219; based on di f enti al scanni ng calorlnetry
(DSC), see e. fg Hao et al., "Synthesis and
[087bar ThemesH! mggewaamfdt@e@wﬂm %1pwwiltﬁr HEERTARNE ng

addiCoRUPAFIES 10Nk SBiuBR\fas B Sanfl IESLAGH PHich

cov@hined Buorsscehbnamiparibies: SR8 nalnaﬁadldns ItHi@ME}@-IRFaV
property neasurenent, see Bﬁ%’%’ % f]roff and H.

meleghiegiviere-gncapsylated by fhey FEQalecyesor the
characterization of LCB inessentially |inear

[Og?é%et ‘m%zgﬁ@ %M\@-‘grﬁﬁ\PWP@S@-PE@Wthe Mﬁtmrs%'f1 solifion4vas

based on NVR neasurenent, see
aboup 0.14wt%hThe eshgentrabicr g&P@SG—PE@:MTBIkaaﬂdlqwd was about
0%’{\5 yctures By Pul sed NVR', Radi ation Physics And
stry 1992, vol. 39, no. 1, pp. 45-51 . The
contents of each of the above cited references are

[007SP' PRIGS ell’A@de‘JlB rbypécﬁfv@ry%m ch068l imijyesast gagticles in
appreC| ated, the exemp IargE ocesses described herein

Samnpledzasjutios, preassired A 2 DMdBFRE" dxeasted Research
Mﬁgﬁéﬁoﬂg. FRIPERS h%%s%%%?é% aﬁgta{dochc?f4§* ﬁéfa\'/v%l&t

ng procedures I ze of
trarssntitted dightinthdeh & Hel’brtgfneims afe MEgesrm‘lthe pattidies As can be

particles can be adJ:I st and _control led dur ef
SERNe 2t HEPHPIPEE 8RS by Eqﬁﬁq 1ese %ﬁa&%'abg‘gv fgrm,
t
%y B0 135St SKIEARTRARLAS) B gt er

quitet wrifopaw Thebe magegmdmaiasmﬁrthamyecagfen@'tlcle sine in Sample |

fl.uorescent tra of the interacting particles and
Sothll{(@rh‘fvg?gﬁf?lﬂ?g@?vﬁbn them Thus, by adjusting the

concentration of the particles in the solution and the
[oeagjl ERA 2s, the inter-particle energy transfer
may be control | ed. [ 0070] EXAMPLES: [0071] Exanple 1

[0081] A Sample Il solution was prepared similarly as the Sample | solution,
except that the amount of the MEH-PPV THF solution used to form the
precursor solution was 10 mg. As a result, the ratio of MEH-PPV to POSS-PEO

in the precursor solution was about 0.05 wt%.

[0082] FIG. 5A shows a TEM image taken from the Sample |l solution. The
dark dots are images of the particles. Judging from the image, the particle sizes

vary from about 140 nm to about 165 nm.

[0083] Example 3

[0084] A Sample lll solution was prepared similarly as the Sample | solution,
except that the amount of the MEH-PPV THF solution used was 30 mg. As a
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[0072] A Sanple | solution was prepared as foll ows.

[0073] A solution of MEH-PPV in a THF sol vent was
w@e@parade The concentration of MEH PPV in t hepeDBG2G06/M00251

was 1 ng/g. [0074] 20 ng of POSS-PEO was added to 20

ng of the MEH PPV solution. The solution was dil uted

b e Rl oR T Pel T B PER JE FBGRT S b abou
0.98h@nj. zed water in a 20 ml glass bottle. The precursor

sol ution was added drop-wise to the water in the
ottle over a two-mnute period, during which tine

[08851 enF!sGo'-iBtSﬁf@V\@cﬁ TEM iage tekendeare dne Remyple il ﬁph@igﬂ-e The
o RSROBER Rl 8 (REIOE R il F IO BB 3 et

that theqeartitie siersah 8amplerll solaticausdiSamplediiesolttforbwere similar.
evaporation, using a magnetic stirrer. [0077] The

Obgﬁtlt' sluio%vvasfiltered with a I-mmfilter to
[ ve particles. The filtered solution was
the Sanple | solution, which contained fluorescent

[008TPPaskhie P, Vaddvl BaRABAS Wepe ?ésgéc'ﬂ@el FEéd similarly
nol'‘ecul es were encapsul ated by the POSS-PEO nol ecul es.

ag Bamgje Thleandlll eolutiongiexpent that MEEERFROPPlymearevas replaced

wif COEE Ry T by e tEpBdMlesndngSeine 0 Sgltins e CoPF as
theaetopho?e VihStealI MEHAPRPB, 4A and 4B respectively
show confocal images of particles in Sanple |

sol utign, asured with a LEICA DM I RE2(tm) Inverted
[0fig8 ar&l&‘iﬂ{é&—%we. FI G 4A shows a fluorescent image
and FIG 4B shows a transmitted light image. The
[0089PNt SAfiple M€ Vllﬂfﬂ&%l@ﬁoﬁshﬁer@ﬁr'ﬁ?ﬁ@fsinﬂﬁ{%rlg% $8mple 1, II,

seen, the sizes, shapes, and bri ness of these dots
angt kI sadutioniswreispecihietys raxcephitiat MEHPR VA aolyimer was egplaced with

B PRiien At AR0ERProdlEs [RESRATb el Ehe 1R PR Y s

thed@ubraptRIre, instelad chaBHePPVsol ution was about 200 nm
[ 0080] Exanple 2 [0081] A Sanple Il solution was

repared siml arl s the Sanple | sol ution,
(08867 Examples 10 1d 18 m

[0091] Sample Xto XVIII solutions were respectively prepared similarly as

Sample | to IX solutions, except that the POSS-PEO polymer was replaced with
PEO-PHB-PEO polymer and the nanopatrticles in the sample solutions had
PEO-PHB-PEO as the encapsulating molecules, instead of POSS-PEO.

[0092] Example 19
[0093] A Sample XIX solution was prepared as follows.

[0094] A C6PF solution was prepared by dissolving C6PF in a THF solvent.
The concentration of C6PF in the C6PF solution was 1 mg/g.

[0095] A BP-PPV solution was prepared by dissolving BP-PPV in a THF
solvent. The concentration of BP-PPV in the BP-PPV solution was 1 mg/g.
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except that the amount of the MEH PPV THF sol ution
used to formthe precursor solution was 10 ng. As a

wo eaaloe715¢ he rati o of MEH PPV to POSS- PEO i n t P€T/SG2006/000251
precursor solution was about 0.05 W% [0082] FIG 5A
shows a TEM inmage taken fromthe Sanple Il sol ution.

[0p35h ¢ RS ML BUTHEER) Mo stReR2BRE soRifipg, A3 sfiing ppthe
BPUPH\® s@Mﬁ% were mitted O§SBEr. PrmibeBsdIGistHvad dfated © 1 mi

1l solution was prepared simlarly as the Sanple |
bysadding diF wwpstthetmecwrﬁ@ra@murnm of the MEH PPV THF
sol ution used was 30 . As aresult the ratio of

[obBH, " Y bregdsor 5@3@? R BRI 0 R Raterin a 20

mf glaas bb#leSTipl p:red:llu’sos eblutmn masTekdﬂeﬁad ftopewise tartbe bottgesver a
the particle s of FlI

wpriainie Berind AU WACh N 1as sualents eLRGIkDTe wese senigated.
AR e bbhights of inBlhotfs ioPe, Rt qoRAEd it

minetigsect i vel y prepared simlarly as Sarrpl el , Il and
I1l solutions, except that MEH PPV pol yner was

bR 255 TR B U s SRR Bl Fofor two
ddyasbeaghok Wlb?%\élag)(b@%&] uEingnPhRYnétit etifet. 0089]

anple Vi1 1VI| sol utions were prepared S|mlarly

as Sanﬁ)_lel A, and 111 solutlonsresp i vel
[0898kpt TheAEsWing PP\V“BBIV%%W%Q wipa 6&91'

t .
BT i 8, N S
co[rﬂ)éiﬁé@l flipesgeeatnafopartidies] Tod hhnGpanbicles)hadobotill CEPF and BP-
PR Ao e oot b ncirBiBIed Rathe ROSSES GRelvmer.

poI ynmer was replaced with PEO PHB- PEO pol yner and the
[ooaoﬂzar t i Thee fatiobflRhSSITTBRF 8AU BP-FR/ P OZSPRRiTPHS

e encapsul ati ng nol ecul es, instead of PCOSS-PEQ
precursor solution was about 0.1 wt%.

[00101] Example 20

[00102] The Sample VIl solution was added with small amount of 1M HCI
or 1M NaOH to adjust its pH value from neutral to about 3 to about 10.

[00103] The PL emission intensities of fluorescent particles in the
solutions of different pH were measured, and shown in FIG. 6. The squares are
measured points and the line is a fit of the points. As can be seen, the
emission intensity was substantially constant over a wide pH range. Even when
the pH was as low as about 3, the PL intensity only decreased by about 8%
from the value in a neutral solution. It is expected that the high fluorescence
stability is due to the fact that the fluorescent polymers are in a hydrophobic
environment isolated from the surrounding water phase. Thus, changes in the
solution conditions, such as its pH value, which may affect the PEO groups,
would have relatively small influence on the fluorescent polymers in the core of
22
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[0092] Exanple 19 [0093] A Sanple Xl X solution was

prepared as follows. [0094] A C6PF sol ution was
w@e@paeAad by di ssol ving C6PF in a THF sol vent . Pdt®G2006/000251

concentration of C6PF in the C6PF solution was 1 ng/g.

[ 0095] A BP-PPV sol ution was prepared by dissol ving

BP-PPV in a THF so| vent. .The,concentration, of. BP- PPV
the RaFieSENBEOS LGRS BHS SO A Ads FpGEroBuSaiyTsr was
ind&&etedPsuldledn of the C6PF solution, and 20 ng of the

BP- PPV sol ution were m xed together. The m xed

solution was diluted to 1 m by adding THF to formthe
[0@¢104Jur soExeniplei2dn. [0097] The precursor sol ution was
added to 10 g of deionized water in a 20 m gl ass

OIS, LR SEELED S A RBRS EAYR HE o
in afsmilanpreictdurs ad desdrited ie Exemeplednbutathednixéd tiguid used to

o A iR L 2l P an 1

ml'df%i&ni&%d%?er@m“ e was stirred at roomtenperature
for two days to renove THF by evaporation, using a

magnetic stirrer. [0099] The resulting sol ution was
[00106]er ed Avcelhcualture mediuin was preparady & nalgythe aelb gulture

méBiin o Fiiggd Bt Al B8 s sPlalEr Minbapas wee
dishhesad iy fesakifg nigelird OlvRichofis B iIBRIgAd @tdl, BreRsarid24

the core region, encapsul ated by the POSS-PEO pol yner.
houge tteopafieraesaectyebr, usiicha 6pntospEmigrasepnepp\ftar#4 hours, the

o BT AERABISRIS U576 Hiatin Qe e nalh gttt
stastited prbtddureBAt theraBshbuointervblifie onixtlind WaSkinageddigast.
its pH value fromneutral to about 3 to about 10.

BRI  SnE T Hoshes bR HeBrSlert MBRBREE shown i
FIGB2YW ©97028Feff) GS. T AHoT C Bholihaftiealiehe Migture taken at
neasured points and the line is a fit of the points.
the\2-heur intergaleRlGS.HD T Esshow imagsesseftthewaixture taken at the 6-
hotlt RREAR: AlES, 75 Ao kg 8t e Mbki@NdRen BY &1 YARBur
interval; FIGS. 7J to 7L show images of the mixture taken at the 24-hour
interval; and FIGS. 7M to 70 show images of the mixture taken after the cells
had been cultured for 24 hours and then fixed for two hours with formalin.
FIGS. 7A, 7D, 7G, 7J and 7M show fluorescent images of the mixture, where
the bright dots indicate the locations of the fluorescent particles. FIGS. 7B, 7E,
7H, 7K and 7N show microscopy images of the mixture, where the locations of
the cells are indicated. Each of FIGS. 7C, 7F, 71, 7L and 70 shows the
superposition of the two images to its left, that is, the fluorescent and microcopy

images taken at the same time for the same area of the mixture.

[00108] As can be appreciated from FIG. 70, almost all microglial cells
uptook the fluorescent nanoparticles, as the locations of the cells and the
fluorescent part?cles coincide. It is expected that the fluorescent nanoparticles
were up-taken by the cells through a pinocytotic process.
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the pH was as | ow as about 3, the PL intensity only

decreased by about 8% fromthe value in a neutral
waoboaeTine It is expected that the high fl uor eBCERGE06/000251

stability is due to the fact that the fluorescent

pol yners are in a hydrophobic environnment isol ated

100h84% | o W aer b e ntESe heb e VR Rl Tatehyy the

m&fdre%ad EEn IR P URS ob¥ervkd ﬁ@w dreliowms) s sehlimber of
| uence on the fl uorescent éners in the core

ceﬂsume seme aacdd nph shaege mtéztuntt esé isagefoi hin easultiadicates

b AR S SR, it 2

fluorescent nanoparticles was prepared, in a simlar
[001 tejedur eTtasintresfulthdr im!i@tatmitéoﬂmalmmmtba ofitkedells did

| ui.d used o, for the articl tai ne o)
fiseaily @iteChijediy Praperiss RN pARRAS I BRd the
00106] A cel I cul ture nmediumwas prepared. 1
cu‘ﬁ@&{cel e cell culture nmediumwas mixed with 200 m of
the test solution. Mcroglial cells were dis ersed in

[00h 1] esulAs ean he>aﬁ>pr@;latﬁﬁ|, tie inat rasvlia lusiigéeitha potental
anp Aty ot e Sandir &b 30 vl HREfibg SFKteciBhih o

immiHo@shR! orGe delivesTsystanis asfiricersvof B, gene| tells or the like.
formalin according a standard procedure. At the

26- hour |nterval the m xture was i naged

056#ay] 4Bk ihe oriRaLermries etihe SAMPRcatigles were

me%lfréa sjéﬁwgtg@c%ﬂgﬁggﬂpﬂ?ﬂ ﬁéctr#%c;ﬁe ] aLlE%SHe@Eéﬂthsg@c%scopy

FIGSh @k to 8 showl resﬁé@@e UY and PIE sphctna imeagesed frotrhthe sample

i{lﬁxtur aken at the 6- hour interval; FIGS. 7Gto 7l
S0, CRMPANSALSARIESr ¢ t aken at the 12- hour

interval; FIGS. 7J to 7L show i nages of the m xture

[obeks at RIGe 8AdSHEWS tHeWneaated r@edltﬁr@aEHZNPwal R

i mges of the m xture taken after the ceIIs had en

differentieavirgrspents. Hagspeelia lingeare [abeted as fa l@M’Shour s
wth formalin. FIGS. 7A, 7D, 7G 7J and 7M show

flu t
dot 327 B gt R GF VEHLRRY BolferRis P T st
particles. FIGS. 7B, 7E, 7H, 7K and 7N show ni croscopy
i madb} Ud spdodrum of aMEHWPRYdilmhe | ocat i ons of

(c) UV spectrum of the fluorescent particles in Sample | solution;

(d) PL spectrum of MEH-PPV polymer in a THF solvent;

(e) PL spectrum of a MEH-PPV film (PL); and

(f) PL spectrum of the fluorescent particles in Sample | solution.

[00114] The MEH-PPV film was prepared by spinning a MEH-PPV-THF

solution onto a quartz plate.

[00115] The results indicated that the fluorescent polymer in the particles,

the film or the solution had similar configuration. However, as can be
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the cells are indicated. Each of FIGS. 7C, 7F, 71, 7L

and 70 shows the superposition of the two inages to
wob@7logfisg that is, the fluorescent and m cr ocBEYSG2006/000251

i mges taken at the same tinme for the sane area of the

m xture. [00108] As can be appreciated fromFI G 70,

artufiatec the Hlekirii AlsdrEta Rk RAcH] AR tREs &R prrticies i
SahpRY esdlglivn Pan)tié bluessHiRbdAsieomparddsioatkp ableptidmadpectra of
the fluorescent nanoparticles were u

-t ak by th
MEBHPEVtInrthiig Robrept {0 ovanst ndhe sageale fil ¢ Fob] TheWRL intensity

. oF YTt .
P BF B e ABUTT S oG peliiber 16 pediR PMIe THE
sapetidroddyfark¥thedims‘ejsbuthmuctutioser tof thegddak fonttee BlaneThe

refaflP AT IAIT R %0 PABICIESUB RIS FRTHIoE WS GEPHE heato
1%38&9& Bnl@a nm%'éu‘%fa;é (A03-38]m OH}SO4'E9£§§nH§Fd)Per

Icate that formalin fi1xation the cells di'd not

significantly affect the fluorescent properties of the
[084A6par t i EIG: 8B shaowe tha UMselid djee$)san<{) Bbabrokendinesigpectra

of SR e SisHn BASRISD Ao R et SrErE Y solution (8),
ard SahiPa@ VINGoNiticHE(®): Whidh Fedpettivalyeafied ligltofithe general
delivery systens as tracers of drug, gene, cells or,
calereof iede bluepon gremn omexeitationo s qaﬁ&)%ﬁee@d?arbfﬁ'@ﬁ@ﬁv&n@s
diﬂ%retntﬂ ﬂyé?é&leﬁt B@&fn’e?é Emittsd ﬁgﬁ%ﬁi‘ﬁ&@nt@é@% QR4 Htrerent
absor ptron spectroscopy and Yl uorescent spectroscopy.
waldiengtBA dof @xBifatidro Wheasfativei quanthmaieldPforspamplealV solution,

SSAR W1 o0, 305 SHHEV BOSH AT T e ey G2l end 00%,
reEEécﬁ@W.PPV polynmers in different environnments. The
spectra lines are | abeled as follows: (a) UV spectrum

of MEH PPVhGpO| mer dissolved in_a THF solvent; (b) UV
'[0634¢} r um BIG. 8 wethe measured Pispsgtrataf fiwpegscenkparticles

. fluores t [ i i ON: -

ingp¥RTES oF e sBlyiBmAEr i, Saltons Bt ¢ e miang

rafins Ccéx ¢He BotidrhHiIRBvihich WwdsRiaken dinth afpur@lSarppietirsontion.
of the fluorescent particles in Sanple | solution.

The ratios of Sample IV solution/ Sample | solution in the mixtures were

respectively, 20%, 10%, 4%, 2%, and 1%, in the order from the top line to the

line next to the bottom line in FIG. 8C. As can be seen, the emission intensity

decreases as the percentage of Sample |l solution increases.

[00118] FIG. 8C illustrates that when two or more types of fluorescent
particles are mixed in a solution at a certain mixing ratio, the fluorescence of
the mixture solution is a sum of the individual fluorescence of different particles.
As can be seen, the intensity of blue emission gradually increases with
increasing percentage of Sample 1V solution (C6PF/POSS-PEO particles).
When the percentage of the C6PF/POSS-PEO sample was increased to 10%,
emission from C6PF/POSS-PEO sample became dominant because of its
intense fluorescence. It appeared that there was no energy transfer from the
C6PF/POSS-PEO particles to the MEH-PPV/POSS-PEO particles. Without
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[001 14] The MEH PPV fil mwas prepared by spinning a

MEH PPV- THF solution onto a quartz plate. [001 15] The
wo e®aloeas9 ndi cated that the fluorescent pol ynerCi/RGLd0e000251

particles, the filmor the solution had simlar

confi guration. However, as can beappreci ated, the

%pggg%‘ﬁ%g%@?r%%&fﬂ@teg@%{;@ﬁ R rapster

ha’ﬁmﬁpmé@bﬁ@l (t19>tné19ambﬁeo§|@és fers el rangé oFEBORE\200mm,
THF sol vent and in the sanple film(

whigl @bequbmkforsier snerg dranstel rangenandri2) tBeln)%%ﬁrgage of the

Céﬁﬁ)ﬁfggﬁﬁOﬁﬁ?{f&eé Yas'tBS IJ\VEOPQhHﬁleﬁ'tkéqé?PQ/ tr%ﬂg érhe

ch Closer to the
The rel ative quantumyield of the particles in San'pl e
[001%9] ut i oThe/\alsowéamsultE%JggeéﬂWat ib&p@lssﬁnieio afeljugiitime ne

| fat H2 SO FI G
f ﬂ%%f@r\%ﬁghwfresoélth%pﬁ S ngh BMbthel vkt spges e

@ﬁ@t &nl grescent particles in Sanpl e |
In%@?ﬁ{el%g)n& ’3{ 4 IV solution (B), and Sanple VII

sol ution (G) V\/nl ch respectively emtted light of the
[0§428} al ocAmathevadvasdagebfithe mixagh funteseent particles inthahwhen

B 3SRl BB 'S M BT BBk, e

patitiee hem exrmbevenodifferait eexssibatspentra ThRer exérapleywhen a
quantumyields for Sanple IV soI utio

i AN B DI SBRtE 0 angh BN DS G pogticiesis
%ﬂéﬂ 4t 398Gh | H:srﬁ /ggnsz par(?; &%Q\AEFPP@\MBGS@PE@ B&kticles

ectra o‘f uor es es I n mxtures of
wéﬁaitmimlt ligisto Hotwever,amloerStivepinixtuné isaxctted as 480 ron fdrdy dittH-

PRVESSHRD s W ebitidhin. The rati os of canpie 1V

solution/ Sanple |I solution in the m xtures were

[00e2PECt | VG, 82 Oewd PV spiradth Sartbld W sblutibhgline 8arthe left),

fromthe top line to the line next to the bottomline
Sample 4! selutiondthimalinek asdenmixties ehthedwersqlutianssatia ratio of

1?3@{]@?@@@ as the percentage of Sanple Il solution

[001 18] FIG 8C illustrates that when two
or nore types of fluorescent particles are mxed in a
[094RR] | on Hhis digusy Hlasinatesihegneedy wansfeebéhavioebetareen blue

crg'{ag{g),r[]) g{gneeéé rgqesrgéztlpjr}olg?qg}ﬁosrﬁglﬁtﬁgpggtlélgse fornmdeldvfromathe mixture

of the two solutions, each particle had both blue chromophore and green
chromophore. When these particles were irradiated with a light of short
wavelength, both blue and green chromophores emitted light. However, as can
bee seen, most of the energy of the excited blue chromophore was transferred
to the green chromophore and the emission from the particles came mainly
from the green chromophores. This result demonstrates that it is possible to
selectively excite either the green chromophore (using light of long wavelength)

or both the blue and green chromophores.

[00123] Other features, benefits and advantages of the embodiments
described herein not expressly mentioned above can be understood from this
description and the drawings by those skilled in the art.
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As can be seen, the intensity of blue em ssion

gradual ly increases with increasing percentage of
w®aonplog715%/ sol uti on ( C6PF/ POSS- PEO parti cl es) . péNye@G2a06/000251

per cent age of the C6PF/ POSS- PEO sanpl e was i ncreased

to 10% em ssion from C6PF/ POSS- PEO sanpl e becane

] t f
OGERAET ca Thseom e b Bl ot aBaFE BRFhelchy,
m&ﬁBEfd?@ﬁeF@@bﬁ&éferéh@@ to the MEH PPV/ PCSS- PEO
particles outbeing limted to a particul ar

[0AA25] vo 1hanuSe, lhoBpovRdlgsaiibrs pEICIBENaATE Iiendag to be
lllﬁs@r%‘i’?/e% 20 g[i fPné 9 ﬂ%m)‘\@ qg‘se' é&‘ﬁb@ﬂ‘énﬁlﬁ’tﬁilﬁkﬁiseére

{ rans ran e percentage of the
s@&é’ﬁmﬂéﬁnf&ﬁ) madtfucatlms vbformnoarraogement of gaits,i dsdails and

f 0 19]..Th bov | t
bRl e BB S R A e
h d
bR Sop ey nemengt 0 e a0

advant age of the m xed fluorescent particles is that
when |ight of different excitation wavel engths is used
to excite the m xed particles, the particles may
exhibit very different em ssion spectra. For exanple,
when a m xture containi ng C6PF/ POSS- PEO and

VEH PPV/ PCSS- PEO particles is excited at 390 nm both
C6PF/ PCSS- PEO and MEH PPV/ POSS- PEO particles woul d
emt |light. However, when the m xture is excited at
490 nm only MEHPPV/ POSS-PEO particles will emt
light. [00121] FIG 8D shows PL spectra for Sanple IV
solution (line on the left), Sanple VII solution (thin
line), and a m xture of the two solutions at a ratio
of 1:1 (thick line). [00122] This figure illustrates
the energy transfer behavi or between bl ue chronophore
and green chronophore. In the particles fornmed from
the m xture of the two solutions, each particle had
bot h bl ue chronophore and green chronophore. Wen
these particles were irradiated with a light of short
wavel engt h, both blue and green chronophores emtted
light. However, as can bee seen, nost of the energy of
the excited blue chronophore was transferred
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to the green chronophore and the em ssion fromthe
particles cane nmainly fromthe green chronophores.
wahbeos/oeAsul t denonstrates that it is possibl e POT/SG2006/000251
selectively excite either the green chronophore (using
l'ight of |ong wavel ength) or both the blue and green
chronophores. [00123] Ot her features, benefits and

e enbodi ments descri bed herein not

WE@&?&@E&M@RH oned above can be understood fromthis

description apd the drawi.ngs by those skilled in the
1-agt"f"ftﬁgﬁglt!l;ﬁ'erﬁléor@éﬁ?&rﬂ%ﬁ'gg’ %%%R”?'Qgerence cited above

are hereby incorporated herein by reference. [00125]

O  eafluarescérteameecarapusingedhydrophiobiersegment; and

intended to be illustrative only and in no way

|'i midn aphiphdictasisculeecoraphisidy mydtaphilicesegmentstartd e t o

many nodi fications of for enent _ of gﬁrts

_ orm arran _
det AVMEORIRPIGEEEMEBHS. sa BYdraphille RESmAns Pt SAId arsRiiefilic
e ' ol b . b

£ s o B SRR i et Sl Aoy sgoents
| S: of said fladresesmt pdiyraef hodsaicamphiphilici roblecule being
conprising: a,fluorescent polyner conprising a
hydr%‘m@gg "@@bﬂ%?f“)t&ﬁ& an anphi philic nolecul e
conprising hydrophilic segments and h dr%Ph?bi C
segridiRrein said @rmRIPBIR MG lecWle @neAPEUgiesssaid fluorescent

anmp 1

oy e and Bt Rl Sofle ek Ao eghan an Bpidted o
and reader saip papticié isolulndd cwaterbei ng entangl ed with one
anot her, wherein said anphi philic nol ecul e

Z.G'Tﬁ@@g#éﬁgsgbﬁﬁlj%%h%tmé of @layier, virttet sdi@ ABbrescent

sone sal ments are exposed to .
r polyerersaimprisestatdéastarieuts arylenewhaeteroarylenenhérylene vinylene,

R e e e e S R

aryl ene, heteroaryl ene, aryl ene vinyl ene,

3.hahenaderkeBle/fluoresoent prtitie v ckiimy2, evieeredr said at least one
het er oaryl ene et hyl ene. 3. The wat er - sol l.1b| e

 Pligndanse Metgraprviene asvleppaimyions. (iRteroaRyIgas yinene, gylene
ogﬁ"é}?é“@ rﬁWdeﬁbeter I%F\Q%rt%%léﬁ‘@is &ipdifaeqyi nyl ene,
heter aryl ene

oafy ene Vi nyl ene,

4. The water-soluble fluorescent particle of claim 2, wherein said at least one
of arylene, heteroarylene, arylene vinylene, heteroarylene vinylene, arylene

ethylene, and heteroarylene ethylene is an unsubstituted.

5. The water-soluble fluorescent particle of any one of claims 2 to 4, wherein

said arylene group has one or more of O, S, N, Si, and P atoms.

6. The water-soluble fluorescent particle of any one of claims 2 to 5, wherein
said arylene group is bonded to another arylene group by a single bond, or
connected o another arylene group by a connecting group, said connecting
group being one of O, S, Si, N, P, and substituted or non-substituted

alkylene.
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et hyl ene, and heteroaryl ene ethylene is substituted.
4. The water-soluble fluorescent particle of claim 2,

wobk@reeTissai d at | east one of aryl ene, het er oapgt/e6z06/000251

aryl ene vinyl ene, heteroaryl ene vinyl ene, arylene
ethylene and heteroaryl ene ethylene is an

b : I

oA neateh S il Moy el 2 4l o SRUARRT Lo, pywherein
a%ﬁidemﬁ)réééém PORENOEOrAPrisaY £t eAst@neSof @her@len@ﬂﬁleﬁylene
atonms. 6. The water-soluble flugrescent particle of

afiylotsiwleste, spiphifuorenylene, indensflHomsyiens: pyER¥entoup
PRt SRR R, hh W
%baamazslgﬁecawed@lkm gtkenplbbﬂqyngl agqltltho l@ll@darﬁinp, ,
, .. an substi t ut (0] sSubstitute a e
V\Ht@fﬁ%@!%laéy AR @E%@%mlaar Amie:oUR Bﬁ%“%@ hetGroary!
a})élté?hér heRSGHhaH e rﬂ @tﬁ@? ﬁloether,
nprl se phény

'east ore o ene |eny
f hydrogey, balwgespcyari, mltmroanmrenéhlonnldeutphbuw enyll ene,

pyridyl ene,. bipyridyl ene, carbazoyl ene,
ﬁ&gﬂ%W5agﬂzolylene, benzot hi azol yl ene,

oxadi azol yl ene, al kyl, al koxy, al kenyl, al kynyl,

8. afﬂh}é'vbétbﬂso@ible/ﬂmnea@entcbaarhmIomhp@neacwdl@msw to 7, wherein
di a@yl am no, am no group conprising a heteroaryl

gusa flugip§eent odMMerRArBPEES AN PR BIore & PPN Bidoet her
B L e

Thexylakysﬂ 4srphebillené Ivtnydeme_jemIy@@ﬁii@éwl-ﬂﬂomm-b,ﬁajiplﬁ; and

‘ E‘b’?ﬁ 42 goh??rﬂzﬂ 6}/’\lner ”r-]lg;ﬁiyg-pfyw?@%r?y?-qt,4-%?1'(3%%?1evinylene)).

blsdlnethyldecyIS|IyI) 1 , 4-phenyl ene vinyl ene;
9. DQ*hﬁ(v@atgﬁ%B%Ye ﬁu@res@ér‘i%ékﬁé‘lé'o@é)ﬁy ohe d‘fd?éiﬁﬂé/’l e, \(/jvhereln

vi nyl ene pol y(9, 9-di hexyl -fl uoreéene-2,7-diyl);
pshig@nphiphpisanglecule, @mpliges onrohyIore of ypmsmﬂ@r@nlymers
, 4- phenyl enevi nyl ene)). 9. The water-sol ubl e

1 6 IENESER %%ﬁﬂi fllﬁ&Jeﬁc&t C&J}M?lg 2)8 F@E/ oHef Baifnd P t§9 wherein

vwher'el n sal npri ses one

meaie alﬁphippilldsmaledutewc;n‘lprﬂ&s 10. The vvater sol ubI e
fluorescent particle of any one of clains 1 to 9,

wher@eh B Sl rASPRARRY bigadtBbAS Uhfie £MHBAKIS SR tkbone comprises a
hydrophobic block; or
(b) a copolymer having a backbone and a graft segment attached to said

backbone, wherein

(i) said backbone comprises a hydrophilic segment and said

graft segment comprises a hydrophobic segment, or

(i)  said backbone comprises a hydrophobic segment and said

graft segment comprises a hydrophilic segment, or

(iii)  each one of said backbone and said graft segment
comprises both a hydrophilic segment and a hydrophobic

segment; or
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(a) a copolynmer having a backbone, wherein said

backbone conpri ses a hydrophobic block; or (b) a
wa@omaloyrey havi ng a backbone and a graft segmePdT/SG2006/000251

attached to said backbone, wherein (i) said backbone

conprises a hydrophilic segnent and said graft segnent

comiet B3RO ART BRIV Msind h AP IR PodRERRRAF o

conprl ﬁy@ro@hb}bﬁ;rmgmémeosegnent or (iii) each one of
sai d backbone and said graft segnent conprises both a

hy dr(@p bl ddrér e PR M o Briding LORfRRbpITIS SEemnt afd &) a

hyper branched pol’yner conprising a hydrophilic segment
and a_ hydiopblbls gegregmtent ; or (d) a dendritic pol yner
conprising a hydrophilic segnment and a hydrophobic

1P THERMter-$dlubRefiNesEemaHitle of |aH9ro$%C<ﬁfﬁlalﬁﬁi 1 td3|19 Wherein

any one of clains 1 to 10, wherein said E’E )IC

nﬁa@oamehl@bmprm@@gu@ gunpisasa palyedilere- pmé@)(
12. Th t | ubl
fm}a '8@%@%%02%2}/&%&)/?& claim il\,mv\ﬁrerz;)nusaied PEO

functionalized pol yner conprises one or nore of
121Thghvesteakolubleggthsoresesntparticle ef cRit {RUdEen(aid PEO

t 6- PEQ ( PEO- PHB- PEQ
AR AR AR qu@pm&r ppghedral
6-R
p§ Ill)éel% k&rﬁ%g%g 15@ _PE (P p%@he/tdroxr_}/butyratedPEO
pd?&@tlyh-IBFEEea—;Cpc(lﬂscmE@):ld 'REO (PiA-REGH Pﬁ@ﬂﬁ’rblAePEO PEO-

BB RES PE R o5l il aran peo

P{PDRIS- bbéf@PEb)UQh@%@%tyréﬁém%PSan one of said
fluorescent polynmers having a distinct fluorescence

response. 14. The water-soluble fluorescent particle
1% h§|vgﬁtﬁf- glub@q]ﬁu@pﬁcmrgrﬁg ofany gng of claims 1 to 12, wherein

said amphiphilic molecule encapsulates a plurality of fluorescent polymers,
each one of said fluorescent polymers having a distinct fluorescence

response.

14.The water-soluble fluorescent particle of claim 13, wherein each one of said
fluorescent polymers has a distinct fluorescence emission spectrum.

15.The water-soluble fluorescent particle of claim 13 or claim 14, wherein each
one of said fluorescent polymers has a distinct fluorescence absorption

spectrum.

16.The water-soluble fluorescent particle of any one of claims 1 to 15, having a
particle size between about 10 nanometers and about 10 micrometers.

17.The water-soluble fluorescent particle of any one of claims 1 to 16,

comprising a ligand for attaching said particle to a target.

18. The water-soluble fluorescent particle of claim 17, wherein said ligand

comprises at least one of a nucleotide, single-stranded DNA, double-
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fluorescent polynmers has a distinct fluorescence

em ssion spectrum 15. The water-sol uble fluorescent
w@aooriogiies of claim 13 or claim 14, wherein eachCDRE2006/000251

said fluorescent polynmers has a distinct fluorescence

absorption spectrum 16. The water-sol uble fluorescent

pasti . f Gl 3 i .

o Sfrended ohjaduBRianel SNALOuEIE shand b3 HTA, dpspiide. 2
bedteie beicimohé, Ahantidbey, s mospter, bhumtigeneam epiope,d €.

of any one of clains 1 to 16, conprising a ligand for

ahvelels agjd inding preten. @ melegu{egﬁgeqnzym Sl#??ér ate or an

mﬁﬁgfo' 58ltHo! %f,.fé\}i@ib?% byigf, tb'ic?clr‘? a%oﬁbé‘éé@h%?ide, and a

erern sard i gand’ conprises at l'east one of a
npolysatélthridesi ngl e- stranded DNA, doubl estranded DNA,
si ngl e-stranded RNA, doubl e-stranded RNA, a peptide, a

tein, tj.hody, t . .
16 hequaterSaliBl TamesSantilid oY st B AEr A JBoveprein gaid
"Pé_rgéﬂécﬁnpﬁ@eéea’@héﬁgt S§HOBF & MiSleBliledh cBNAARDHR oriatiesf |
avidin, streptavidin, biotin, a nonosaccharide, and a

olﬁ/sacchari de. 19. The water-sol uble fluorescent
2(£Ar uarpecesit pEphe spmprisinddhaivwatessolhle ligreseent nagligjaof any

c ri t, l east one of a nolecule, a cell, and an
o?égﬁ?%ﬁmgdl_ﬁg ‘uor escent probe conprising the

wat er - sol ubl e fl uorescent particle of any one of

21 Taerfkiotesaent prokie af dihien 20pcoraprising goplokadity 6f watérreohible
c rising a.plurality of watery- ubl e fl uorescent
o Abrestelt argbiesngosh Jadng rd shiad Hpesenc teasonee.
response. 22. The fluorescent probe of claim?2 1,

22MTRESTUR &R Eht PREbOET Slaindl 21aivRErein ledbh ®nk! f@afb RaMEr-soluble
particles has a distinct fluorescence enission

s feetasgant patictesdas a distiveldiorgseansesimissiginnspecirust.
claim?22, wherein each one of said water-sol uble

23 THRRpfEMen? ggcéﬂr%lrfélaﬁﬁgj %r@I{IH Lt rap 5§%’?§ﬁ§ of said

absor ption sp . solution ‘conprisin
waadsr-salliblel fRidrésuent padidephas adigtinet flaonescarc@fibsorption
clains 1 to 19 dissolved in water. 25. The solution of
cPREPHYR: conprising a plurality of water-sol uble

fl uorescent

24. A solution comprising the water-soluble fluorescent particle of any one of
claims 1 to 19 dissolved in water.

25.The solution of claim 24, comprising a plurality of water-soluble fluorescent
particles, each having a distinct fluorescence response.

26. The solution of claim 25, wherein each one of said water-soluble fluorescent

particles has a distinct fluorescence emission spectrum.

27.The solution of claim 24 or claim 25, wherein each one of said water-soluble

fluorescent particles has a distinct fluorescence absorption spectrum.
28.A process for preparing the water-soluble fluorescent particle of any one of

claims 1 to 19, comprising:
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particles, each having a distinct fluorescence

response. 26. The solution of claim?25, wherein each
wop@7ot71isai d wat er - sol ubl e fl uorescent parti cl BST/RE@%006/000251

di stinct fluorescence em ssion spectrum 27. The

solution of claim24 or claim25, wherein each one of

sar esce

o Prdh e £ BB comP BRI R R, Welfrt Baro T fqscent
pr opedsnérodispolepdin sajdtdotvantand saitdrghiphiliomesleeule; and
particle of any one of clains 1 to 19,

CONMP&mdivitg $HI@ BbRieRBfrémndaid Wiiktues i tllew Raicflgsrewest,
wat er, said fluorescent polyner dissolved in said

sol wehmerzand §%|idcﬁfﬁﬂ*piﬁh\bﬁ|m¢|@CM|§It@@Jﬂt%qQ|%HUtheeﬂ@§PH@e of
sai %aﬁ:ow}:’rfe{?t u%cfmrﬁiﬁg%g gér?schg?ra'fh@ nl"li particle.

fluorescen phi

entangle in the presence, of sai d wat er, thus form ng
29sbinel piRaess-of sfaim 28 hrspdseaid imisidre ig Peepaged bymaixing a

pécﬂ&fr‘&*?w% dr cﬁﬁs Irol%“tf%&m%n\%ﬁ‘rgdsd?& Wa'tlére sgﬁ IGiRH ed

mXxing a So eous conpri si ng
smrdpnrahg rsarcssmlderstcﬁmct PIECUCSDIY rforssarl@ flsrare!;cent pelymenadd

precur sqr.s aid fluorescent polyner and said
ri C‘P'P'E“?rm‘?j ‘EF;']I@- 30. The process of claim 28,
vrherer n said mxture is prepared by mxing a first

305Phe! brétbsardt chhife2® Wherainddig mixtb 6 prdpdred gwﬁrm@ a first
conprising a precursor for said fluorescent polyner

dsalgtinry aad iasensind sobiitioem saidsfirstiselution goawirigingom precursor for

P Siboft BB iFephH Wi BERGHE Sald fodHiPSdlion

weenplising & greUrdortifer said phgrHpidlc Moletulé BisseVedriatwater.
solution a second solution and an aqueous |i quid,
tion conprisi recursor for saj

idfirst solu a
31f Yo PSSO A e, B 8 Tt b PRy By raing a first

oS, Rf pALdrRI RN 44 B8 Qo Bkt sl iSfdlution
s@ardpasmgmsrek:umrcﬂomqbfluerasgemhp@lymexzirssﬁﬂqun@@ats
f cl [ d ti ted bef ar.
Lo P DS e e e OstR gl el
ThgldURE 8B8oREdIN Mneier 8bivehdi s8id d§uésus3Rquitfeehfpriding

said solvent is an
water.

32.The process of claim 29, wherein said solution is sonicated before said

solution is mixed with said aqueous liquid.

33.The process of any one of claims 28 to 32, wherein said solvent is an

organic solvent.

34.The process of claim 33, wherein said organic solvent comprises at least

one of tetrahydrofuran, chloroform, and dichloromethane.
35.The process of any one of claims 28 to 34, comprising stirring said mixture.

36.The process of any one of claims 28 to 35, wherein said precursors

comprise said fluorescent polymer and said amphiphilic molecule.
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organi c solvent. 34. The process of claim 33, wherein
sai d organic solvent conprises at | east one of

wo edo7abypds of ur an, chl orof orm and di chl or omet heOESG3H6/000251
The process of any one of clains 28 to 34, conprising
stirring said mxture. 36. The process of any one of

id
37 i Rcgdn PPary préieP CRifis 2% 0 S8 RSA e WAt otseld
Th@r?dwfﬁslynger?fabomeo 001 do mbolB5 §6 gﬁthe/\ﬂmmeﬁ/eighmf
wei ght of sai uor escen [ is about 0.001 %to
ae@gﬂflqusg@@tqulwge[ 8p Isaiﬁte’i”g‘ﬁl"ynqlcsrﬁpl?cp Qor escent i
pol ymer and sai d anphiphilic nolecule. 38. Use of the
38 5 il Wi sbluprs mgberﬁ%értiﬂggfg:nyﬁﬁg SMaiffs 1 to 19 as

ailms 1 to 19 as a probe
\mpmbesol ubl e fluorescent particle of any one of
claims 1 to 19 as a probe for at |east one of

39 Ci%eegit thg%ateP%QIU%% fl@&%s&érﬁ%rﬂ&eaof a%%%e of claims 1 to 19 as

a probe for at least one of detecting, imaging, and fracking a target.
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