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| MPROVED PREPARATI ON OF MOLECULAR | MPRI NTED POLYMERS

FI ELD OF THE | NVENTI ON The present invention rel ates

to i nprovenents in the preparation of nolecul ar

inmprinted polyners (MPs) and in particular the

present invention relates to nethods that increase the

5bi ndi ng capacity and specificity of MPs so as to
IMPR@VIEIR PRERARAITIHNOF IVEILECUBAR BMPRINPEUPGLYMFRSt s i n

phar maceuti cal preparations, notably those

phar maceuti cal preparations that bind target nolecul es

ntestinal tract e.g. chol esterol and

FIE%J]?‘EPQE?@\?E[ Illb| le acid salts. Furthernore this

i mpr ovenent of the preparation of MPs serves as a

The g@% t iﬂtlerﬁﬁﬁrr@lﬁfeg kb ﬁ@SHo%]'néﬂts ﬁrhﬁe%éﬁré‘ﬂoﬂsof rdlecular imprinted

| ec
polysiaie Wﬁ)cafﬂdr‘?ﬁm'ar the,prigsast R IS LA T PORGR thhfrease the
bnn&ﬁ@@@ahtyl’ﬂﬂdl’upeﬂmwmMP@B@asﬂp@hMeasﬂﬂdthm uske@s capture agents in

phaﬁgecség Pl’%%ar%tlf)l?{, g\%laggpéhggé‘léﬁrm‘é@éu@lgal%éﬁar%né that bind target

scur t'ion
molggutastin masﬁenwr@l EREthRg. ‘f“@hﬁ’f%o'@ﬁﬁﬁf'%ic'% giPfl pilgeacid salts.
Fur&@rﬂ%lr@ftlﬂls N‘h;ﬁro%?ﬁ'erﬁ%]‘f M eptepdration T’#CMPQ lswg?as amh@eans of

coval ent cou orm ng a pol ynerizabl e
Ch"""fgtiﬁaé'ﬁ"i'e‘:{?gt0¥ o%éﬁ e'tenpl ate. After polynerization,

the functional groups of the nmononmers are held in

position by the highly cross-1linked polyneric
BACKIGROUNOIGF. THRLIDENTEON renoval of the tenplate by

sol vent extraction and/or chemnical cleavage reveals

bi ndi ng sites that are conpl enent ary in_size and sh g?
Moleaylar frapinding of SysheHaRlYMerA i : PECRgyvhese fficiang! gpd cross-linking
mormﬁf@% }i!reI &pbl?ﬁwéﬂi@dﬁﬁdhé ﬂretér&erwb)tﬁfgét inolewnle ewiieitlacts as a molecular

temgggeo% Eoéf)g%l %%a@{pgbﬁheguycgg{xﬂ n‘?{no L{e.we{\r‘:@ﬁé‘ cbrﬁFleig] with the
temgplatcvid mgmcyvale{nturganragth)r}s, omr]agpoy@lprg ygmyplgg é@*ﬂa@g a polymerlzable

derivhtilel 7R %nﬁbﬁ‘é eﬁ‘tér'bowﬁle@zatﬂﬁt aﬁl tinétihalcdrot@ of the monomers are

separati on, e has been ex ended
neld 5 THERER DHI YOME AT Uok RANGRere Ao (HRCT B bforioval of the
templatobpsagma piyactioapntiioa chersical cleagpdrorersdls bindiobisteptat are
w@)?‘e:l]ﬁﬁﬂ Wsnz@&‘?d éHEBE RO th>a g%e'i: YiRfecdRPIMEidNWa@ sSAYRculdtBemory is

sites often have affinities and s | ect,i Vi, tpe,;c, hich
'”tr%fiﬂs%ﬁb‘l’?ﬁ RIYEEH §RovhtermRe ApBYNRCUIRE IngReinted R QuRE OFRULFS), which is
nowtaphbls oflfebpidag thenargel with vaghhdgit spgeificiover r eal
anti bodi es for sensor technol ogy. Because of thei r
écross | i nked nature, MPs are intrinsical y ]

Ornq;m | BIPsiyere eBRloYed puetPHPRaRY PREFeE HLHPLCapBtablAPT G feparation.
SubB¥dUeRtiE, tRaN LseOnuTERER extvdéd Bsother dragytipslasamiges buch as thin layer
chroé{Fatﬁ?faﬁp ascg llla {ebe%éé%ogéﬁ%%bhd Eh&ge%QWa%b E\X@n‘ttnﬁwi\&%say type

r sures éover
bindingasshys i hg bingmwg%o@qdhw@ffy@tlgq qﬂdesglqcﬁwgeqjmprgchpg those of

antiBbdy-8Beh %?ﬁ%@tﬂ{ege rinnics Q&glap%bhﬁiﬁaaﬁﬁd\ta{nmes de@c@al antibodies

for m&.&e?@n gﬁqa ?eaqatj%eto ?lrsgﬁ& cg?sec;)qm#ﬁ(f g%tﬁreés a? grevnylﬁ%({“fé\alcally
statsdebfid exbsspircifitating mhsr applisatéonon patreme enviduhetersiguch as in the
pre%'cé( GP%dszaEééég &"’}'ﬂi F‘lohg"lﬁ bRjaRR- soﬁfeﬁt‘%r rpé7t| W@Wfén?p%?ét@r‘és and

ner 1s down into smal ﬁti (i_lyg_% t room
pregsyEest MP@@vernB'F%scqfﬁéh?@ ORPUE SR Pl b% ﬁ@r B gy &'9hept roo
temipBiatura farabny periodebf timeget nol ecul es these will rebind

to the MPs (cf. also: Yu Cong; Leif Schweitz; and

| oana M nmar k- Sur ugi u) .
Hence, in principle all MIPs are made in the following way: Monomers and target (or

template) molecules are mixed, self assembly occurs, cross binder is added and
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5The general technol ogical steps in preparation of

MPs are illustrated schematically in Fig. 1. Hi story

of MPs One of the first exanples of MP preparation

was described as early as in 1949 (D ckey) who used a

kind of silica (water glass) fa&r selective recognition

of dyes Much | ater other kinds of self-organi zi ng

tenms to build up networks wherein RO

polyreI T3 RRY C%rh'?eg'@tt@egnéft% RAlYmey&3Een fhe&.?ﬂw“gﬁw&e?@ 3%“('? Begysmatl
fractiophaamd thertaelet mblepulSdleat@detf thé M;[Pmd pM iatcak gutidn of target

n d

moleflys e liitefh FRARTRPE (3 Msq bl R
Warnmans@ytuadf)- coval ently bi nd| ng the tenpl at e/ t ar get

nmol ecul e directly to the polymer used for building the
The ;ﬁ%%;ﬁfl %ﬂo\%ggpsiaaqgégﬂ mtb%g%ar ?réog @Pﬁ 8%8%5%@2 scnemaélcaﬁy in Fig. 1.

di st ri buti on of binding sites throughout the polyner.
H:st«ﬁ& g at the same tine this |eaves the problem of

NoVI ng the tenplate after the polynerization. In
order to renove the tenplate both a micronization of

One &ﬁ\:ﬁe Bifd: LB hpla96F I@IPCJFS;FEr%n \bﬁq&’esaﬁ&@‘ﬁsl&rw 8s ﬁﬁ@@qmckey) who
used &kll?(ﬁ%g ﬁﬂ%ﬁ Wgtieg\l\fags or(ﬁ? gee %Q%Biit he tq%/ggtl‘ﬁltcﬁ latﬂ gther kinds of

self-grganitivg systergoiwcbuifl Be nbtworkhehereipdt weshpessible tojbinst tatqﬁc%!analvtes
spec:[)gallﬂl%e @eéc%eoo{l RafREoR RH.NGctiditS e W, | dndGesthRE B a1.)
Inding sites that tend to bind the ten‘pl ate/ anal yte
|n Iess speC|f| c parts of the nol ecul e and hence not
ificity of the resulting M Ps.
This is very inportant for MPs used for anal yti cal

pur poses especially if the object is to separate
In the t18Y @eoAnsloABO$ €cf f Sirarsl 966, ﬂ‘tﬁae?@@pé@d WHE A8 therencegt of

covaleRhp blhﬁﬁﬁ Eﬁ@fé?np\é‘&e/}%t@%ﬁﬁaﬁcm@ Gfr&:ﬂz hé tHepolyrA&rQlek@ €dribifding the
scaffold e Cong PR e S g o he ek SRR ialsed B more

homdmaedaseﬂstpblﬂme rf bindingtsties theoyihatiethh aslytner.biowsiver at the same
time gﬂ £ felg(lcfsrﬁ'ne AR By re é)@ng'tﬂé E&ﬁ;qa@faﬁéﬁtrﬁ%oﬁ%ré%wlln order to

ate the produce Ps_are buil g %
remov{iHR (ESPIath DB eI Bmetaoy"ﬁﬁ@“ Sr‘EB?'B'CP'ob%'Q reaking is
needaal yzed. It is obvious that finding a tenplate mmc
that is capable of ensuring a specific binding between
the analyte and MP is 30a difficult task. A )
Prepartngpli@s afithowt tetheriagthetemRplsie f oneraf kg MARCIVrP&Ised dyying
polyrﬁélﬁéﬂ&li bEéM@stifan @bé(d MIFe BuRitheeespeReBan® MBFatuY i© Sisat a lot of the

oo Ee o AU S e Rl i
partsraf sl tmaleculiviapd Aence neboivingl the diB$v@étsp9CIfeqﬂMrﬁ>R§19@1ea¢ltll)g MIPs. This
is ven?W%pB%Eﬁﬂ for AIFEIvg&d Rk aMl&lé@Q&p&ésrésbéHsa‘ﬂy tAE 8BfRcifs kd separate

stereB SBRECrE P ROBAIe% Mot ADF e s oy B ETR G5 g nefRathe main
objedtiveid etenbbzee the tdthidireling ipecily. of(the resultieg Miks. get

particle sizes down to 1 pmone needs to stir t he

solution at nore than 1000 rp Wx\r} According t
In cerainganatylied situations £43¢ Anempreyemihah thqﬂeg'pt%BaSoW be of a different

|denﬁ1w@ei&§t%5d af @sutgouhg aﬂfu@p:@l‘n@?at@ Ehefj mrﬁ’mﬁze&MPsi a:eryan@ beks.template
art.often

“min"{‘ﬁsf g] %rg A noégo 8?] Q’L aﬁam%e li,oetb IP %Iﬂb}ggu%hat finding a
templade otimictthat is ap@@letqf eaﬂmntgwespgplée bihd@gtbytwegn o analyte and MIP is -
a difffc@iREs sed (hence | ower than desired). To date, the

art has not disclosed a reliable and feasible nethod

of preparing NIP conpositions with high binding

capacity (Sellergren 1998).
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otaining a useful particle sire Wien a bulk form ng
pol yneri zing process is used to prepare MPs, the high
degree of cross 15binding calls for a micronization of
the polynmer to very small partixle sizes before the
extraction of the tenplate nol ecul es can be
acconpl i shed. Methods for mcronization are used in

A corgigtelidifferermethnd abpneparingaYiPsds Prapelymeriincpotietrpigture while the

mor@ﬁﬁ? ncfroésrlqh@% ¥nc( @nﬁﬁété & @Mt BrilREY é@'k@ﬁﬁ mt&rﬁiﬂﬁlté format in
[ls for |ckf|Irrh}”%aste

an W%‘?%T‘%‘%l‘%"}?ﬁ‘? resuiant Nigr2sé 'Sggﬁ?culé‘ KPW&% al.). The particle
snzelBemP rade methftartprodead willhiepand omrinzaigsoothe@r things,sthie snanomer

concen r%h?“ arpcf{he B ;I%té\/{dp te)%%wgfgcaa@tklégﬂze&ﬁgﬁcy?mulsuon) (In order

to getspamle e@ss:dqwaetp 1 Hmoraeaiepés forptinghe sqlption) qttnéqramﬁnelooo rpm).
ccéﬁ"ﬂﬁub Q@ﬁtéritufegth@rdlééd@ﬂége@ Ragh thikaypd beprocdskesnvt yomgrpreparation
gl ned S?‘kq% gri nded and sieved (particle size sorted)
t'meﬁeﬁ“ rY ¥iEl9Saction of the tenplate fromthe M Ps.
Renoval of tenplate In nost literature the renoval of

In g%”&af!{ﬁ%% 2; Ert %Eeﬁ QH.lxﬁ Bed ﬁme%c&!%@&%ré’;ﬁalnﬁg q@p?SdidchﬁéjMIPs where

both e <RERRLYiA5H A1 ERECHIET s EPETTRFENPICBe re FFreql To date,

the BR-O@RE BBt discleeliys reR4tiié ampfdasisleanatbod sfygrepdringMIRarsmpogitions with
.procedy re specifically naned
h'ger'P %fgspeac k)é]eq'egq;?@ 817?he NI P is devel oped for use

in Solid Phase Extraction (SPE), e.g. as a tool for
Obtgﬁﬁ?gqg@ﬁmbg,aﬂemeof anal ytes, even residual anounts

0 enplate will disturb the usablllty of the M Ps.

The sorting of NIP fromthe matrix used for 30renoval
whet a belkpdratieg palyroétizng procesayd issdead phgpafd Mifsathiedrghodegree of cross
bmc%gg[]&ﬁl% (‘Ai‘%al&\kcp%éz\?txg @G\\Mbo%é?% %eltyosn‘\émfaWc‘l’e S dhekbre the

A
e I VOISR e DR 26T EP 8 RIS for FFERzpon are
usedin @&V diferat imiusofal hieas Fangmgtfione treorepann thdusthy (dneating mm size
ue | e r
parﬁicieg&/g ?Ragp rlnnms { ﬁJ tlh?’(:i'(] ?W@Xﬁ? F rJ mﬁﬂ}ndpa‘)@(llé/ g‘fé Pérﬁcles) fo

ur e of sald
elecencabcld:UBe d?aseggmlaﬁgth@tothﬁ fRicronizatigRr0gesa e ewc'ébww of the MIP

funétﬁﬁmﬁv eodth spé&ﬁcﬁtalaha c@;sacity)ethé QaRa Uﬂhdthoa fl clsbiqadis hbicddsaribed in

detevlé ?ra mafstalglg{:alggr&&rrﬁﬁgﬁers%ﬁ, iE gstsolpp oyﬂ %;le (g Qﬁ?]t\%é Eljlﬂ ptogfner obtained is
grindéd and ae‘@doﬁpasmlaﬁize@r@dbbefﬁre@@aemﬂ §f the tqnypdate from the MIPs.

compound. . . .. " the optically active conpound” being

the tenplate that the MP Intentionally shoul d be abl e
Remayaloftemelatequent | y. 101 n US Patent 5,110,833 "A

met hod of produci ng synthetic enzymes or synthetic

In rﬁgs% Ilpe%jth% t!he(f’?mg\r/%l%“ H’% ty?lglg cf[ h%[yi:@lte% %rhoﬂntfﬁgmrfﬁée%cnbed despite

Ion o crosslink
the fask W’é s PFR?e%SdS arysisl mshe Bineionaliye tsiesy B VY- Tigst often the
proée@? l%ﬂlﬁheﬁ@érﬁ@lﬂs% ndnhspeifed whstuid ﬁk@céﬁu@@\mhg/ ohéort fere

soeffiliBames PeSacpedlyr PR epDE iVeidpBl et n 5o rrese
Exttaetiqyl (SPE), rend.exsud ol fon p@tctwpenmtide of anlyteereven fegiial amounts of
tenfp[EPé mﬂeﬂfﬁmb t%é Gls SWifE Gr ke MiPs Ot H’el&rﬁeg?’of' MIP R theQfatrix used for

optim zi ng cont act

| |
remafe o SATBRIRIe 1 ARER SsPTHSHE] Y gAHER & aemppoaudr. <o ©
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In US Patent 6,881, 804, introduction of porosity in
the MP is described as a neans to increase to
performance of a MP by increasing the access to the
void that is intended to interact with the tenplate.
20l n US Patent 6,638,498 speci4ically selected
nmononers are clainmed for generation of bile acid
specific MP s and in US 2004/ 0157209 A, it is

Knowg, ofgHE £ HnRrave MHShi |'i ze the tenpl ate nDIecuIe on a
support naterial prior to polynerization. of the

I OV P
o R LR S A e Pl
compphentarhidhi ns ec“ewtee @ffantmicanywtlvef\mwuaﬁewmm resicye dssehemically

remo%tﬁ‘@ﬁ’oh@@d ﬂcﬁhﬁeﬂoﬁe%hﬁﬂ lrpfhegWykl&ﬂ sﬁrﬂ@cure of said polymer a void
prep argglon of 10 di scl oses

Ps
correRRERB P B pTERACESISPR O S 3 ARl Feeie compound, and s
partiquidr greeic shahygoenras funstiodh grdups withingthe voidaff waie polymer ’

corre%é)om’nﬁgg mefﬁ{ﬁén{u%l Qtraéml d?tsgld @Alcﬁfe%f%gtngegﬁ aﬁﬁ‘\/ey &BrfpouRd.....” the

OP'CICQﬂYcﬁ?BY%%”P@U“%P%PG E!t%t@m@tﬁhaF ﬁ?ﬁd@ﬁ iatepgieRals ghould be able to
bind {UbRERIch@Y) and discrete entities are derived

therefrom which nmay be used, e.g., as 30therapeutic

or prophylactic agents, i.e. drugs. Due to this type
In USofatgrtGaLid: 335N Apmetdied of praguanosuntiiels efawsestsyntheti¢ getibgdies,
compPisihg @Y &@én'té%l?)nscif %n@&eké"arﬁ@r‘i&/ £phintaRatbclid, Rdaioh iof E:%sshnkers,

reparation. does s est . sepa
N e a@?%equmtreméa' RETH ATt Bifley B kfegfcresting a
cavity &l tie polytnee coregsposding to sid prirafmdlénaldVlidPdaipredda dredease gpscificity
of thé’ M?P &Wa Q%rﬁﬁgéé AL ll%{ |0¥:M§:F WoH}eth ﬂae?'fo%%c%q}nHQJv@ment

IS e. speci i ndi cated th

dalmﬁmﬂ %éu&lpﬁﬁl'ﬁzbﬁég Wépwg the 58@6%‘?%‘@8%% éemp‘ate molecule -
and rhorR9¢br Ll pric tblipobenantaadn. exhi bit nol ecul ar wei ghts in
the I ower end of the 1-200 kDa range. Further, US
5,994,110 does not disclose any neans for separating
In UseetprdréaRil, 80fs ditrdsiuction ¢Pporasity in' e dHPig desgabestasghmesns to

mcreé’sréeco I’ﬂ)@ﬁgrn%‘ée of §38p 8 firf%?éa'sMﬁ 4 ad2edy it 0618 th&Ns fnbéhded to
i scussion of the prior art throughout the

'“““%ﬁ@@%ﬁ?%ﬁ?%% ®shoul d in no way be considered as an

adm ssion that such prior art is wdely known or forns

In U%t%.rﬁg ?%%ba%ﬁ%l&%%leé@ \rﬁf{log\g&%ré Qetcl?ﬁnéed il%llfl gg’ﬁﬁ‘ﬁ’% bile acid
specifif BT end IngiSRd/ HETRONST of S FUBBRRICH ITPISHIES thtemplate

‘moleflIOU¥h deupddnt metspiasridr s polpmeringion. ALbffthe segyesyortsitgmprove the

perfoBrl'nQrgc'eQ)g Nﬁ@s[)&%ll Wh %t?e en& ?al @ﬁelr?é’yeﬁslﬂ‘ep oFﬁW&‘loHe%@r tthg

armaceu
archigickuse nf@ew%de wa& pr@@@p%ten%thah@kaﬁ{ai% aa?refg duripg the

prepﬁg% Ggheobect to provide M P conpositions having
|nproved properties over prior art MP conpositions.

15It is an object of the present invention to overcone
US 5®94Ane disolosaseMiRs, Wiaids areqmedustd frhetudioSomiv smalhpelgmers/aligemers,

wh:clg_n| @H%Qrs{ructgf:e Eo%ﬁérﬁéfdtgr% t8 a%@ﬁhk\ke AbleeliiB afHeV iy MPgomers

bove- di scussed
form g coglifs & IMg9¢ ﬁiwad/ éheeDeP@Pﬁeﬂaertvguﬂh%ﬂaBa?/ of Bage is removed
thereifof) ah@HiscratsJénthPsre ddiwee tHesfrdno delyicroby be esedayy., as

thera%ﬁ ‘i:cﬁos (lSth?atc{ice E@ém?s, (?fe Erru8£’.36de”c8 t% %yﬂ%ocmb?édlfc{icﬂpﬁmcess, us
5,994,110 does not utilise a micronization step as in conventional MIP particle preparation.
US 5,994,110 does suggest separation of MIPs from non-binders, but the methods suggested
all rely on the very small size of the MIPs produced e.g., via chromatography but only when
the MIPs are soluble entities. It is e.g. specifically indicated that therapeutically active MIPs
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20may be used clinically as a feasible alternative to
e.g. antibodi es and sol ubl e_.receptors in nethods of
treatment, where clearance Pron1the body of a
particular target nolecule is relevant as part of the

acco? NG EADY 5 9HAS 1T £S BYse WIVRNERLR RAEINRSidHeSinttRe Id¥Rr end of the
1-200 1854 rahBatrugher ushoueh 11hdbasi fbalscibdePsyTayarRayieseparsdhy
suspeRi@hinadifibiaMys He "gdod bMerrd" icgane on@haeryesidss effe@fve or non-
bmde&"@ntﬂl&m@nlzed/grlnded M Ps exhibit a 25l arge variety
of binding affinities towards the |igand, thus
Any diseyrgioniofighe préor @viethsdughpititbe ﬁgeqfts?tmn ghpuldris apivelvaet ory
considgher amarupdraiptien FheE sechgpriog Prtds widehugwwn o5 f °r”r§rﬂ65%@(f°mﬁ“°”
generggfnewigdap ietedieis, t he bi ndi ng capacity of known M P
conpositions for the target ligand is typically too
o&mé@&??ﬁ&ﬁ qgﬁrONIPs a feasible alternative to soluble
Feceptors and anti bodies in therapy. The present
inventors have al so focussed on the fact that there
It is aR@BjReSthk iidvieh@orl fo FBYIdé RSEBVEM3Bbls bidrbpermgamips sdvbPro
providean Pl @hositiaes avirghes diedraly|hidh h1ading campag sd ¥s of alawMubh
comp@NPO $6 be OBed iflpdapnasetidal Bpplieadas sis tah wdetratichta wluble receptors
and aftilradiesr Itiimpleoer objeet oard\idarifcesnufosilibMshawnasiorrrovey ArrRrties
over pygr ertd@sorippeitionsheir ability to bind to the tenplate
~or a tenplate anal ogue, thereb effectln%
tisa @gbashe £ PEISPBNBTTAR £2.8Y %%P%OE %m%g(at& hﬁﬁaﬁ*gmm hdhe
Isadgtager BT HeRIGE EitoRaTe p§8\f' AGSSH PGFTFEVEati on process,
r particles that present a void or
SUM@&%iﬁﬁm\@gaﬁl\gbl e 35binding ability to the sel ected
tenpl ate or an anal ogue, can be generated and hence
In spitdGFtAY ebdviaedistvededGeteaiptd td inprdietesang tdtﬁncblEbyaﬁZbd ptdp@ration of
MIPs, %hezglggg ?c}dandgtr eegargﬁb |s:l{€c:eﬁ o'rag{%”%tggf%}% grngﬁItP co p%fdns which
may feerskocliniertie aof faasPIe alfq0ativei toesa. GaRbaskes fmgrS@U@tﬁ rerepsery in
methdd¥ o'f BRE@YAROnAdIE cleb@hed fré@tth® Bodt GRSparhibdal R mdRRble is
used to date, thus resulting in MP particles of

relevagh gs pIf o V‘@rtgﬁr@pél ze, whereby they exhibit an inproved
rati o between binding sites and volunme. 5Hence, in a

The pﬁéf&rﬁtm\?e%&ﬁ'gtas&mg thiE €3 %tfaé:trmm%g @hcfl,%lh%&’ﬁdﬁé? NﬁPéTﬁltaV ‘Hgve a

aring a conposition conprising nolecu
very W?ﬁ)?ff'ﬂ BB gANARdioand. | EPORIEGT Rbe-Hi @Wrm'm{w@degﬁ% gxpibit a
large Gzﬂ‘daty‘s peihdihg bifitities kovaartathgeaigand) |t itedderag tte WRéMDBinding
capacM b satl§t!arc1t%ﬁyﬁ%naox§'$sal1£ﬂ|€%rae %%ﬁl‘??zﬂ% 2 Qrf Hh%\/\g& HbAwﬁre simple

ecu
termspherbinstirpearedtuel kngwo m@Ptcamg@%t'qwf@ctbP garget ligansi i pically too

low tol RRREGAIIPAS rELMM aﬁe@nmeQ_Q lebl@ble 1oRpts bh®ehtivagict Metherapy.
suspended M Ps to an affinity purification procedure,

wherein the tenplate nolecule or a fragnment thereof or
The peesentrimentdre hef alfsfoggssdd as tiafatuthet tigenibas gen little if any research

in mfltﬁ@ﬁ@\ﬁ?ﬁhﬂgarﬁ he sk Bs thdaberBi RHdihh8asRRY UF & MaBedthpdshtiohhe
finity purification procedure while substantially

excl udi ng the capture agent and M Ps that do not bind
The pthentaaaintare trageadchfto dmtihdrempesevier pafqpmedeecdf,Mignty sorting MIP

particles after their ability to bind to the template or a template analogue, thereby effecting
an up-concentration of effectively target binding MIPs. By such a functional sorting or
purification process, a fraction of MIP particles that present a void or cavity with suitable
binding ability to the selected template or an analogue, can be generated and hence improve
the average affinity between the MIP and the template and thereby the binding capacity of
the MIP.
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15d) conbining the MPs recovered and optionally a
carrier, vehicle or diluent to obtain said
conposition. In a second aspect, the present invention
‘provides for a nmethod of preparing M Ps having high

bi ndi ng capacity for a target frol ecul e, said net hod
conpr|5|ng subjecting a raw M P, which conprises

npl at e nol ecul es copsi s said t t | ecul
Also, e Bresoh IEvariap o replesgne e Beritapen B s oS ien be
impr@@dasnplo b luhawmmg thé Riqranizativheteps xdicdhuiave beemused todatd, thus
resul{irgpoml\l'l V\Sarr\ﬁ{f@sv r'n%‘lert SR R MhERH) By &ﬁuﬁﬁ\éh%fmved ratio

stantT a |"at’e ol ecul es and opti ona
betwgqbﬁﬂé@lﬂﬂﬁgeﬁw \N’I‘%ethus obtained to a second step of
m croni zati on, wherein said first and optionally

Henc%ié?a?f‘&ats%ﬁ%gﬁtetﬁé prasrpviBioh et B o Sitnodbrsferdbing a compositon
compsPeaholeduts ippested polymeentMIBs) avingi highsbinding gapacity and specificity
for a Q%@E?%Hekﬂg é%fl i]]*u@tch%l:l %Q%Sn%fs having at | eaSt one of

aracteristic E&
2) obfairing PcSHERRIIONST INSQWbIE MRS T Shipindfhe g 5% %&5‘8 ?‘g‘fﬁa‘Fh have
beenhﬂréﬁﬁr&gu@ﬁg ﬂ{e taRRS tnolectia s almintic tierdofing tdmpiate hiolemdss

b) sugw :%%rz% B}e susp%nded rdtlae%)sanfréefﬁrﬁw}if @atji&ﬁe%{)ﬁedMep\?vhét%ﬂ e template

molegyie oA AlaoyIenheBHE Bihp BYMIS tBﬁre%’ééJS?fb?s W&Lira @eentt |
c) re&iv@ﬂh@ hesmireshdt®ind the chiptlgLdgen® Inehd lagfinity pusfichtibn procedure while

subs@aﬁ%@s?ic gwg eser’g\gre:,]a@\e/lgttr] dol\WIPrs %aﬁtd%‘%o{ BmH%ﬁe Qa;?tl?rfe agent from

ntson 1 reparatio
the rpdvaeredqeoductaindpr epar ation for the t reat ment ,

d) co%?rn}i%( L Ps PEcorbmeb 2Rl BpticHaIPE ERed) @%Q&Cdﬂcﬁberdltﬁ @B8&M said
ensi on, atheroscl erosis, gallstone di sease,

Comﬂf’ﬁB'PBst atic liver disease, hyperchol esterol em a,
obesity, infections originating fromparasites or

In a 3550h& LORE I L[@e qmn E'] Q/Fd‘é cﬁ' 2ANEnbY BBbrepSing I\%IPs having

pol soni'ng or| |na ora gg%l ven_t oxi ns.
high p]nﬁmg| cﬁpaqlqy far ggqqg%tgp@@qule,tswg rﬁat Fﬂmq:rwrﬁupﬁﬁtmg a raw MIP,
whlclﬁ @&ﬁb%s&&n@af@hbl@@lﬂéﬁonh&@ﬁ d)M;d target nlattle g aohimic thereof, to

a ﬁrsé nglogt”%f@m&?t'o@ S04 s to %béj Sg b Pg’l%clg% z%%uﬁfrc%ﬁily; Q‘ﬁalgfoOMBw

I ovascul ar
remavehartemplats molesyleg apmngyion éulzﬁt@éla&)ea“ t?ﬁtﬂ'?é% chweﬁ @v@ pptionaly

subjétting @I‘?eel;/lIF@ytﬁﬁé' shohestes Qéc%mj &eprﬂﬁctrblY zatioff @R&reMs3id first and
| gi hatin r ras ani

optlogalg%e(gpﬁ‘lddslgﬂaof? ruﬁgqmzaB%rf grgmdﬁﬁ F%ral ] n 3V aﬁg dfamet«g‘ of ﬁt most 50
um. gi ven toxins, conprising adm nistering an effective ‘

anmount of a corrpositi on of the invention to a subj ect

in need thereof. LEGENDS TO THE FI GURE Fi g
In a thirdcarrestc heapspRant BNeRionPraYids: far ﬂ/F‘?f“B?Séttfé‘r"&t"?SBWb'e MIPs having at
leastUrRGE Ahk Bilowing charkttgristiés: Si npl e run t hrough of the

1) tﬂena%%ngatg'e\f*ﬁP% a%e%ér'?’g?esg ﬁ?a?\fio%ﬂ herein. The processes

2) the average target binding is at least 1 mass unit of target to 10 mass units of MIP;

3) substantially all MIPs in the composition bind the same target molecule, and optionally the
composition does not include all binding sites for the target molecule.

In a 4% aspect, the present invention relates to use of a composition of the invention in the
preparation of a pharmaceutical preparation for the treatment, prophylaxis or amelioration of
cardiovascular disease, hypertension, atherosclerosis, gallstone disease, cholestatic liver
disease, hypercholesterolemia, obesity, infections originating from parasites or -
microorganisms such as bacteria and fungi, or poisoning originating from orally given toxins.
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10revisited several tinmes if needed. Fig. 3, Part I|:

Purification or sorting by Expanded Bed Absorption.

M Ps that bind the tenplate, such as a chol esterol

i ke nol ecul e coupled to the betd particle, is retained

while the MPs that do not bi nd passes through and are

di s_car%]d 15Figure 3, Part Functionality purifi % )
Finally,pg 2 M ¥peel Hth R’f@secné"tvﬁ'éﬂqnerﬁﬁlt%ﬁt@ Ipeided f thptippedBrigrating or
reduitgt the Irigk of & AisasteeRdeA oy the gB’b\uﬁ athsitihg oflteedievastdar disease,

h ty th
hyp%ﬂﬁ%"sbof‘u aéé‘emoSF‘F 0%{5 I%ém? eﬁ)s%s éon gélt%ﬁ(?énm’%ﬁgg EQ%'{ né ngan
hypencbiolesserotsintiali ohgsiky, fafectpospggineting frwparﬁért@s @/ IBisrgoFgRsms e.g.

bacterddRY urfhi, lﬁﬁin?‘bﬁbinaﬁngoﬂr&ﬁ lé'i"ﬁly gT\héh teXifs)| L%Wpﬁblﬁb "d8inistering
IS CO Ose 0

on 4R TG oL nAo Do 5 By el gt Rieor,
spot s represent particles illumnated with white |ight
and the black spots represent the UV illum nated green

LecENDOfeStHEgiGpREt | cl es. DETAI LED DI SCLOSURE OF THE
| NVENTI ON 25Definitions A "nol ecular inprinted
polymer" (MP) is a polymer conprising cavities (or

Fig. \loiSdsgmatitadepirtionh efig simiphe YHT prepaetiens pivdedur® one or nore
tenpl ate nol ecul es that have been incorporated in a
nonomer matri x including cross-Iinkin nomersh

Fg.20 S0P R FYRGTLAT N Lo S5 e 1 The procisses can be

revifieddydERerial BineO ¥ neBdddudes a nunber of cavities which
correspond In shape to the tenplate nol ecul e.
Typically the NIP is sequestered into small particles,

Fig.the&ersBy facilitating renoval of tenplate and |eaving

Punﬁ@eftfoh%'r sSxQY\thyQ.&pQrRﬂB de@Abkdtp@saction with a target
I G ARG BRI S P S SPieEer R LR el o e ped partice

is rethiaedravhild the NIPs thavidp ngt bied #hésgs tirbueghs amd)anercbscarded
particul ate formof a MP, neaning that the terns
"NIP" and 'HI P?" are used interchangeably with the

Figusg Br BY¥Elons M P particle and M P 10particles,

Funaﬁﬁﬁﬁ@tpu‘mbamm wi || be understood that the M Ps

| .0 d r
MIPﬁ%ge’éetg & e ?tg ﬁo%%ﬂeseﬁ%? %tel:l %Qrtﬁgeé céérg'ﬁfq F&Ueglally be efuted off.
Thezadutpth MIPrE l!ﬂtaV% alhigher spesific .bwdewagaeﬁvrtamffeesw%w"ectwn of MIPs

contdifd b&thHRIIA@Id ndnsiRtibPMIPLL Y [imits or prevents
their passage into the body (e.g. into circul ation)

fromthe gastrointestinal tract. In other words, when
Figurd i MIB pantields f50r daimple 4 IneardRslaupistiiren the present

Thel J\‘/\éﬁw #)lgt{&éemsl AﬁgﬁH%%i;%t%% ﬁlt,dl ph cﬁ:%ﬁbﬂeﬁ@ﬁlﬁ viamtk \Nmté lhﬁﬁt and UV
ahTasHegival. TRe Wi, SRpie e gost perSclen LA HRISd AT YyRe ighiiand the
blacksppBaep@séra the YVniluemiosted gtdeorfluarsdcihg paricesi | |

i ncorporates tenplate nol ecules or at | east debris
derived fromtenplate nolecules in the cavities in the

petfuED ISt bYURE oF THE INVENTION

Definitions

In the following, a number of terms will be defined in order to ensure a correct understanding
of the metes and bounds of the present invention.
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20" M croni zati on" denotes the process of sequestering
M Ps which may still contain tenplate into smaller
particles. Any nmethod suitable for this purpose nay be
used. A "target nolecule” is in the present cont ext
any nmolecule to which a MP cah bind. A "tenplate

nmol ecule” is normally identical to the target

A Ve ey PRl e (B RS e Smene hE apyihes Gapias) that o
least $t part tarrespamtitoporef drlrsoretieropla@Snelectessthathbavedfeen Ireorporated in a
mondndr Hedtri mcgjgg'lgecrosfs%nmr?g‘ lﬁorﬂ)?r)é {ﬁrrlor tB%B@/ﬂfe?F?cﬁm TSne re_?Hltmg

constitute l{% e target no
polynpqgraﬁ]eap@»'@ewpélgn Fclydes anyatber of @N't'eaf”htOH &OUBFRPEd imshape to the
temthé:’mSteEMQtWp&:almtﬂéfMﬁPubsétﬂ!éﬂﬁtddMnt@rsmdllq:ah@:l@b ttﬁerélﬁ' facilitating

remo&% r?g{;eég;ﬁ tlg?fnﬁEtar\{gn%l ;%%%j'al%aw?s c&:aglf&y m%?géhfo'n Cat‘i':' a tr? C%et molecule
whichwiesereblep ecisfidantibalivd |tmﬁ;;tebwdahe awlachie. Eru@stpamet @nmrftaatwn and
claimB] A8 it&leh REF §dMRFally Fefdbd ol thE gart&:@ﬁﬁé fOMHG Br ARIP OrFiéarﬁHd ﬂhb@@:e

L 30¢ ound to o] ort U
L 0 R I
particlogpresaéctigrlgnpl es known in the art are affinity
purification using anti bodies as capture agents
coupl ed to chromat ographi c beads for purify
It wilhg V@BF%OQCHQN Wier¢Pe geploed Boks PrQSF”WY‘F“tB@ a[m’d’é?'%l?'%od
mole&d]@?erith@s afnbsMEns el ebidceBy b@tabledshpdemadqetitat for use in the
gastrgllné éréal tsolnt h: eir 9ns8{u§*?%ﬁ 1 mx{se% gﬂ%{ve%ngssﬁl %@%Qs%ﬁf&%ltﬁ@body» '

ap tur Sus
(e.g. i tcnr@liaé@nhﬁvmrtge19h@tr@,mtzetswadtrgfz;tub's@aerh\e@rés,nwhqqew@@nrstsred
oramx ynm Mﬂﬂs uddd innthé Yrdehi lﬁv&ﬁfoh A SmsRadaohfibenaxaprded

killed th
sastrpiesfiel Ugh) vl eyt oS50 ol TP BEENT context any

mat eri al which nmay be used to anchor a capture 5agent

A “raQMWIBE@%SMwal‘ﬁ ﬁéas ik g@{ b%“nsuﬁ_@ft%h 9LnyP Wbm%tlohl%ﬂﬁ $ence still

any materi al nmers, sugars, nmnetal
incorgqrteg aemwlaqsmle@t'%s)orm .'q,aﬁ dabrig &ﬁv\éqsitfr%ﬂ 5%9'6%@@6@#@5 in the
cavitieb @ the epReRbdtore. of chromat ographic naterials my serve
as the solid phase. The solid phase material may
contai n suitable functional groups which allow

“Micrenjzgsionhdenotestthe prespsaefeeausstaring MIPhHwhichmeayi il coptain template ,

into SHAEH baceﬁcuesS%P n@hod/ litaBRForRlsHuridss nidyepdaaun to the
person of ski in the art of 10chromatographic

purification of proteins and other nacronol ecul es.

A “tafget trioleyleT isén tiad presqpib asretexieany manlecusenty wiighsa M3l cdrobing.
which allows for capture of relatively |large and
i nsol ubl e particles such as MPs (when conparing W th

A “tegiplat wolsrdehis IneER!yddenticsl tagheang |"PF§?CU'%€HE@3Y ?He be a mimic
theresPlileda mmelermymaest Idast ihQ)af't(HrﬁH@'ftlcEl mﬁtﬁuc(tmefnﬁ padfliey which

matcE?f t{ust\é%f éh?a Bq?geé%%%gg eg%gﬂxe‘g&?@]@g%{ Rgtgric%rb% shtﬂ%lt%@tbgl aXfragment |
of thg tyygatanalerulsy. The template serves as the “generator” of the voids in tl}:/e MIP v
structure which subsequently are to be able to bind the target molecule.

“Affinity purification” denotes any method for purification of a substance where specific
binding between the substance and a binding partner is utilised. Many such methods utilise a
capture agent bound to a solid support (such as a chromatographic matrix) which catches the‘
substance. Typical examples known in the art are affinity purification using antibodies as
capture agents coupled to chromatographic beads for purifying antigens that bind the
antibody. It will be understood that the affinity purification methods applied according to the
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15el ectromagneti c neans) or any other suitable form
cf. below Unless the contexy clearly requires

ot herwi se, throughout the description and the clains,
the words "conprise”, "conprising”, and the like are

preseh@mb@ntmrbﬁr& EnRE whithadte lcékﬁblé&bf\/c@pﬁ:eiﬁ@ eu@‘én@@plﬂscﬂdalé OlIRAPparticles
austive se

havmg étﬁes %aze%descluascel%jﬂ&f%ré Hek;tce gltp cl'at fjt]?ltéydpt{nﬂcgtlc?n %ethog CBJAS be
exparREred diseptic (BAD keovyutd § persen orilledlgpéles adccording to

the invention As specified above, the present
A sol nventl Onnl n I ts fi CI‘nStt as ect er el ﬁbm a rreqt C capture
agené ﬁ y (16 Q? ’-ﬁa{a 8 ma ernal a@ p% mers,

suga reparation of

OT‘ r? f 9

als, er etc io
chro ﬁ‘z;j e er a‘t’srmgypg 9%&5}%3@8%@%@42&%@@%@%{matenal may
contaftP lel}ktional groy 0 pl t nt to the material in
questidns 8LiaHPEE IV mivalgh abd REbW thabeebn BD4@CHItBe apnd
chron‘iﬂ”tb&’@pth]@\é@r:f?c@b@eﬁf Poenar 8@ dtséMgadrh@okarngeFurméreend lid phase
may (veaniiphlygcdl fereohiciasiidwenpt edpeunenll edative)y lalge and insoluble
partickashyueic b$ MIPst (mhes uspeatiedwitt Fsgle dicamledufssistlyas proteins). Hence,
the sqlidrahebe aiey bR ipthededu o fiberh éprefanaihboltosipd sltireMesasdilyanatrix
(prefeypbly afrﬁ@tglhéw((af{l?]&rééﬁ) dreads frpfeebnidpeothat e1ay deFepzrated by
electreBIB At BREIT O 3NV OWRFT LRGP W Ps that bi nd

the capture agent in the affinity purification

n 0 Qé mr!/v LI 8650 HAIHA% LB O ARG e claim
\l/JvoIredSQ i Cmg% C&%‘Egn Qtﬁ]@ k@'a ? Be cé]ﬁﬁ iérdg?::ta&lﬁnwtclzfsﬁ/@l@enssetgi

oppos%g tB%n e%:lgé’% @rde%%QQ:Wé sens'%that t £ BGed R MnBsding, but
not limee@v¥ered and optionally a carrler vehicl e or dil uent

to obtain said conposition (such carriers, vehicle and
dlluents are typlcally sel ected anDngst those that are
ot cihe jpoH 36@get A ;4 yentien t he person

skllled in preparat|on of pharnaceutlcal conposi tians

As spegifigst 2oVAGNE BresensitueNtionin s Hiest Perach EglatesEy § Mgy of preparing a

compwﬁ&iﬁcorﬁ&Isﬁwg&ﬁ@l@ﬁﬂam&i&)hﬁﬁed%ly{m&f@ gwmeﬂhai\ﬁtg I}ﬁf@h bfndMlngSpacuty
sired,. s ien [ affinit or

and SPﬁ%tctté{F‘ae? {aﬁ%ﬁ% q?cme( SP'darH%th?g Comé rtghe?eof such gs a

a) obtadhiey arsusganaignefinsofublenéIPsawhieh brr@ltee@tré)?t migleculehrgd which have

been @%B%Féd @k@QhQQ&gEﬂqﬁo@HIS%F athadic ﬂﬁ@&bbh@ﬁgnﬂﬂatﬁ magEdRd, S

o) oSS PR S ol P TP o T 8" PREP G0 Pilp the template
moledulanch ffagragachéngopera misis teretf iplisddhas depRIrpagentcl e
<) rec%g ink B El‘?at%mdl@e%a%'ré b&é’mtm gr%gaffﬁr%ty &frlﬂcmo@ed%re while

acconpanyi ng Fi g bel i eved
SUbStE'Pt@é'éWC'PP\'O%M‘%F@%‘P@—@Q@HEaf“i’ IR &Mahgtnﬂat@e Ceﬂ%tfe agent from
the ré&badred pfoduteaadt conposi ti ons of insoluble M Ps
d) coﬁw rP@qr gﬂe @%’Psnong\%g d Eﬁ‘oové'gnér{%ug%eca%ér, ﬁucllédcﬁf ﬂluleﬁtr & obtain said
compbsitiel frycle spraiers: yeljde a §§uetm$ aregfyPigaily %ﬁ%ﬁwﬂﬁ fhogep that are
pharrﬁ&réu@&llv H@dfe@t/afb% M@Whlt@&hé YerB¥n EGIEMh Peedabion of pharmaceutical
therefor% be understood that any

CompB?EﬁEﬁQPF%ﬁmSFOWﬁ%B@bﬁF%pﬂf9§ hay be subjected to the

purification step b), so the 1st aspect of the

In ot'h@?’%ﬁ'disonth[EHXs&Qt (}Qﬁ@l Q@qu%éniger?cp%okn@ﬁ’\@llﬁ@ttmde{t@tflt a desired,

preparing 1 nsol uble M Ps, notabl t hose known neth

sufficle AISIBNbe RreaRI2GH M| %ga RGPt pCRef ysué'ﬁd’)soar relevant
fragn‘félngfbfst:lﬁecﬂafgecl hyleddi®, conpos bmrs .alsbOfde thenwe&atti drat non-binding
fragmen f%ﬁ?&é%ﬁ%ﬂa@\f ﬁ%%ﬁ%%b%ﬁj@gm S glgffj?c!rﬁpcj\thPﬁ Vm?tg %{NH right,
this Irypea;ﬁ tt@anlmqmq erPeRiEY BRIMBassangfed t%Mé%earédaﬁamm'W fog

substantially free fromweak and non-bi nding M Ps and,

optionally, the conposition does not include al

bi nding sites for the target nol ecule. In the

foll owi ng, various enbodi ments of purification schenes

desi gned for MP conpositions 15wi |l be discussed in

detail. A first group of purification schenes

conprises that the capture agent is coupled covalently
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or non-covalently to a solid phase (such as a

chromat ographic matrix) - i.e. this group of

purification schemes La. ingludes typica

chromat ogr aphi ¢ purification nethods. Hence, any

mat eri al useful in chromatography and sim |l ar nethods
signifidast degeéal|cf. Bxatnppr €8t paedmeahvith Hhak ds isZ@levedrhatrthe egesent
inventgd age dedirgdarriemeasinaihyitatatate of Sprirhesmnesions efepsp)uble MIPs
Preparﬁ%f)élm iacrdﬁkepigg in ge nﬁv%@ i'%ﬁ%frﬁﬁé’f‘é’éfion R‘”é’é‘@d’r’i’dt %fgeand

that th irr%,cqpﬁﬁ rWasg rua cpme icghcagi

drama} Yg eti?péi % % efcg rs

preparatic solu le ub pdr, ion g 1St aspect of
the in\)%ﬂ"{%r} Be 28 i%@w?t % elt c%i fé (E 955 notably
those IQH)W rh&é éisonhi B/innEI@Q% bEHid i i'gf;?'aapa(c y a h specnfiaty

MIP co §%|g5&£ diments of this enconpass those erei
25t he capture agent is coupled coval ently or

non-covalently to a noiety selected froma dendri ner,
The ingersiob stsot @ desca cdropystticat &  insohdbleaMBsbeliaréintseldstamlallplag MIPs in
the copobsiter bigqi@heca‘gab‘otq/mergarneaﬂacgﬁn@molg:m& and which is substantially free
from wegk ped RYN-EineoyYEBE and cpEigrallyt Hearposstierudass preinglage all binding
SmeSﬁHééﬁﬁggﬁergﬁﬂ%ble chemical entity. Irregardl ess of

whet her one or the other group of purification schenes
In the i‘%io %l e%rio%’s e%%ggimegts gh BR %c etSh]%Sl ne!dsilor ﬁﬁipg positions

ot °th

ventl on enco avi ng the caﬁture agen

WMbe@#ﬁ@ﬁﬁ@”t@ﬁ@hly a fraction of binding sites in the

M Ps defi ned in step a) that are capable of binding

ecul

A first SRR oF AR =B UG EF RAPPORTE B CHAVRI S REQTHashovlently
or nonhiondemtly ©pewmiid ipbagey(saeh 45 mdirngawifaphictryatare- retthisgeakp of
purificdtibnlsdferRed i, 'rfcﬁIdEQWp&rap&ﬁ&%ato%%ﬁ@%nﬁcagmn mﬁcﬁisw‘igﬁze, any

avi ng non-specific or weak binding sites are excl uded
mate”?'riusﬁﬁg %%"p%if‘i’tPﬁr@ai’Y e sipylar Wﬁgﬁot’%'seﬁ%’éf”héi’et H??Ff"rgeﬁesé’i { ppases
are madticedion gross b&md daridh@diats| §yrtiadtic polypieds esaalefalrtadldss or
Cmnmﬁgmggw%r%@pture agent in affinity purification, where
cap ure agent is a fragment of the tenplate
nol ecul e. By selecting this approach, it is possible-

A secoﬁ@a@drbcﬁuallv Mnbdreant JRJLEIR p@@ﬁiﬁbon Badetres @fe thbBge, whkrein the capture

agent SPRBY ol BT e 3 91 Bl RAERG (B TRr: P Loy
meansas pegidndtipn pefakelowa Préferrechspbodihente of His ¢erapgebss those wherein

the ca&i;iieeofgtéiins cesiieweo%ar&iti%i N&h- E&@%tl%@@giﬂcf@y BéIBEEMNBrom a
tes which coul ive ri se

| d nd

dendrim,e;,@l %‘Péﬁl‘i’t‘te@aﬁa&@bg a§y awéﬁ SBIPStE%gﬁﬁ?'gb!e Ppiymeé Slftgiras po‘yvmyi
alcohol #rsit iheehwanighigcdliik erdeotquegpse mubipd Rpuoapesits parsoluble

. ' bi nds |l uteinizing hornone, it would be rel evant
chemi A D o he e subani © of TR mol el e i n t he

tenpl ate, because the a subunits of LH, FSH, TSH, and

Irregandfdes af \ehétdemriecﬁlthé\nthai grenp at pu€ickiGort Sthemapprsereted) some
embod{rﬂenl%% 8 tth{§ an%efcgg)mng irévrention encoa tagsr a erl‘1t]e Cg&n‘pe % e%’? binding
to only hérraemn ploinding eites mdhe d’llgaﬂefa@e imsterm@)etthyt awna@heleéif binding

the teasigié ﬁi@lt%k@e bl i rﬁ&%cslirf‘ibi@ t@Frh@rlFii@tén%dﬁi‘Per@%nEiﬂ'es that only MIPs
Stant|i

exposure to

novingg A P SSGRCTS FANERS H) BtIBITPRGE Ho Bl Faion process,
where@geglthbe MIPs hsoihg dosgpgtfictoroveakbinging, sitat ae seluged edkhe
ppctionality so that the orientation of the coupled
capturing agent beconmes substantially the same on al

its coupling partners, it is achieved that part of the
One wa@PbUH&Iuag aith-spletific Tbmdir@esﬁh’s‘;CﬂSﬁiiebd)iﬁifﬁéﬁonbbiﬁ;désﬁgertt@iis using a
capturﬁgﬁenglér& gfsfisnlﬂk/)lpuripca%prMo\?F/?er%Zgi%bclaetllj?gea bén'i:“i" ngratpl eB’c gf the template
moieCLSm&ye&@@citlmthifoéppmﬁehoWt,SriaiSiS!blESp@m'tf, Ircfé.iteiceirturﬂr gasetipegts of the

The product of such a purification nethod wll

therefore be a

purificét
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conposition of MP particles, where substantially al

MP particles in the conposition bind a particul ar

target, but where at | east one binding site of the

target is not bound by the MPiparticles in the

conposition. Alternatively, and in cases where there

IS no desire or appreciable advantage or need to limt.
tempRteh@olsrHeE WhiFhtase werable of comapiing With giver molfeulen fonfpepiinding to
the MiPd. Shigli€éfpetianl plaatical Mecapes widre 8id Qﬂgdfeﬁ&@nd)ﬁdtjb& putative

I nvent | on ere a
cross g BRI 5 Al E-g s ERPE SRRk TR 3RTane
targetse Bg ofay b erample: iftvae o msiamrvmd,céhkﬂtomemrg a MIP composition
whidt¥Sh YGRS AP RbinSHR RwouldbefeRABNSBRKLILYE t d-Bithudlkiop Bris

molgeds B Bee, pHaurd e BN o EB. PR RS et
capture agent is bound to a solid support, the

An aj{ﬁ/wa(t lsr é[]éﬁrf)%‘cb it Etrlllg ?%g u%b gmtglgbﬁesé?&;t%% %%nt E&Hﬁnses the

templatd mglegmfe ©D crprtmqtge@pf erdprament thaseafdoupd o ggq:liddsurface or moiety,

whlé‘h‘é(/éra%hcm §rspedlﬁc drienidtieh 66 &8t EJb%Eani:lBl‘By avoid exposure to the
I on el ect.ed rom.th

MIPg Bqurggfa %\6 CBPt%é%f)%‘?ﬁ‘g gveﬁcé%%g&g%ql gl %c?q%%e aggnt to I'CS solid support
or muaetyatgnedieaehadicefiyrsatharthe ane:hthmn ofWihé icieled capturing agent
bec@;’& édbgl,%khé’lﬂr thégaﬁ)é%rbqe?g cggﬂ r@%%@&' Rfs §ERAR that part of the

nvent i onal hr oma B ’g fP
CaPHSERISGERE 0 L PO S 55 Pgivade 3% s Tps e P da At Gbete of
bindway fol the hab-@ctamstiblel it afube tapttreagbrtingid rbeysc@ned]eut of the overall

punﬁggzﬁoh %Irc\?/c%dél%o?ﬁf% ngaﬁo?@aeffa gﬁi b didd RRARY Wi war&owe a

maln princlp
compesitin RIRIF RAKEIeT MORER SUFERNAIY AP FRFCSRSdD CerariRpsiion bind 3

partidula t&gkt, BubWB&e,at Idastibril BRdingisitk bt edrget i@Siot bound by the MIP
l.ai,ned. al low particles to pass through the col um.

e
pamf#%’% vaﬁ?@ﬁ?gogf usi ng the EBA technol ogy has been
descri bed as the possibility of purifying soluble

Alteﬂ?attl%lklaénd ih r&agglﬁkh&élﬁ?e?e B rﬂrdétsﬁé Br & r@cnﬂﬂ@ﬁdﬁﬂtagfer& eéd to limit

crude Teed-stock or cel

the Binding ethienche SPRHHES %&e@bgnds%ws@ it Ry erbied et the purification

- methebf the hgentiom isheikpwberanphé captieagent tdreprisestheeteaplage molecule

or nﬁig'uct Jplgre%P hpﬁggrﬁgrﬁr%hggbﬁbo%%a@@ﬁ% so,'fa gmac%tor%alety-mﬁlchever

I'nsol ubl'e or particulate materi al ch
appt&@ble)de@rw smeﬁfjp'é%qtﬁfi'qnaﬁo&a‘i ubgiaBHRlty allRayts of the Captuire agent _
are 8kpodkd congeuslPy. Wi t h bi ndi ng of the target nolecules to

the solid phase of the bed. In this manner, tine and
expenses for these processes are reduced, thus
In thecases WhereRBa captued agebt is bosdh iod 6ejid SMRP@' the affinity purification

proéle@@r‘éqﬁé’ffb@ adlbdted &Gﬁmmlrwl@é)éf%uft@me bhefiqaubh tdchadlb@whith Belies on
ess nunb

e e the
coulRg A SRR RO P el A G Bo B i oot S dfplication
protekerelie deledtbd frompie oreup @ngstingt dfrexpinded bed adsarpliafudiBA),
pard gbn%hsasawsépgra%h Al mewae,camf@gﬁonwth the solid
ase of the bed and consequently bind if required

affl nity between the particulate naterial in question
Expaitddtded mebiptiopes® of the bed is achieved. In this

case it has al so been shown that 15ESA can be used for

selection of cells and other particulate materi al
Congejjtimnalathreamatogiaphigimethodsoisingyat resked bed ipet ¢olien 63n wiugthinot be

use&"?&nsblﬁ@l p?etrﬁaﬂé%é Infterdhl Qh@ld et Rl o bt the Gafkiticatb igBOsHA-specifically
ood cells and subsequently

ru

trapaﬁ?)wta@ téﬁsf@gg\vgg;ls(? re the bed particles had been
supplied with streptavidin. The present inventors have
concluded that in a simlar way those particles
prepared by the 20M P technol ogy can be sorted or
purified by EBA, if the solid phase, or bed particles,
of the EBA system expose a chem cal structure simlar
or identical to the tenplate used to nmake the said
MP. As it may be inportant that the MP particles are
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exanpl e of such high density beads is given in U am et

al. Also preferred are bed particles that are either

non- porous or exhibit limted porosity, cf. Chase

Infra. The tenplate, such as chol esterol or bile acid,

is coupled, preferably with ad2orientation(s) that

ensures maxi mal exposure of the structurally and :

chemi cal | cterl sof thete | at e . nol ecul .
The i PHEC BT b 5 P e Beipr e r e SIS e dhe soid
phasgf éﬁndizedaahtttfmeelaw asreﬂ)la]nein allcslmsérd:mles bebasg)thioggla sl dosuinn. The
advaﬁtggt%m u%inH'tgé £ tQLﬂHola{)\fj A deeh destribal b@tﬁegﬁﬁ&;bm& dfipiBrying

recl rcul ati on
solub erreaﬁﬁaﬁln@ fﬂ]ﬁﬂcﬂﬁﬁ?ﬁ Jpioein ehﬁaemjewe@ 25l Stpckpagell culture,
witho@t Pre-duren Baamiggepdich lagWithatibo and yerarifugatig tefdryg application of

the r?avgg'lﬁx)( rﬁgtq? 1i|h§%g u\r/mmg\ﬁg/ H?\Sg\%gs?eﬂ'atg fm{nqgetEagﬁ fﬁ( 'ijgéns&m% insdluble
or partEukts wtarabsnchias coiédetlsrand predpiigiesdp prshedpwag simultaneously
with §|HB|H5’ 'o?thtquf@a@ﬁ%!ecb%s eave sothEHia%él%Eﬂ'lel bHdl !?n éh‘isf BBEHR, he and

expenes I pbOApGRRTRBTe A8 FeHICFd S HT Lo FoiE (oo which s
econcﬁhtﬁiwrrecmmp:mabusrootheaadmﬁbatton|qf picoentigse nowperyofagolecules:

HoweQ/Feer tﬂé’%l—:-é’ |sdéx§9H§e§lecqe rﬁ:f"easg‘@ﬁ%e of the sea:tlcé\fbld of the bed allows

ternative to exp n 1 di ze t
partiquiaiqymaker Bl ipase R oBB e P Qﬁfp‘arﬁ’&@?frlwntﬁ%té%ﬁh‘ihééf’“d phase
of thé béd &id@ns&judntdy Bind éivdquitedi aﬁ@nutysﬂ?eakeemg:he mbﬁka!stnmdter;al in
questiy r??]n%t&hg Eg%oﬁu‘égg b 91%/ %ﬁﬁiﬁéhﬁe@gé ICigrt!:ns Cg&; g§é'£\9% been shown that

epar articles

EBA grarhei L@pé@r@@l@r:@prsm&iqmtw Rraticuite majerial (Yiam & B ), In which
mond té's@#o?rﬁﬁér@ﬁe@ﬁ blobé anié@(ko}ététl @irfg Dvotimyistad anididinagentibody mixed
. ter an P :
with (g i dEYbacots PP ibte Rk BotIBUAN, AN Gt Wherd She bed particies
rmdtmpnsumﬂwemmpewﬁpwwmwby centrlfugatlon sedi nent ati on,
filtration, capture or other neans t hat separate after
si ze and/or wei ght, densit col our ht
The RER§est iypNtors have cepciyded rthﬁgx a %ﬁgwaasﬁh%ssaaﬁ'%?%ﬁ?f’ar%doby the
MIP uasuwrﬂem ichbBel sorbed drepupified by &84, ibthesotid bhaset oolpsd particles, of the

EBA 5;2%% 8>ép%§e S%Relfﬁalsﬁlr&ﬁge 9’}m|QP5,1 Iﬂélﬁﬁi.aP% tﬂﬁ ?é?ﬁpthQQfsec"r:%nake the

I nve

-said MER/ é\ﬁt'ta”ge\bb%!nyp%@nhﬁﬁ F%NEPd’aﬁ%ﬁ‘%Sl aerﬁ é@nmarvﬁw the fiRyvisf the

fluid bﬁ@ Rnglea®A dybtehd) avine khdbguhastslesadre lxept giar elative sonstdnt expanded

R A AL St

ordethioragbargtet unbrtieth MR ‘e frparheddiosnd Mjtiein the Myidizabgfe APCeAsdAN
exanﬁﬁeh&"’ SuftP Hﬁﬁ@bﬁﬁtyhfé‘éﬂs %@f\ﬁﬂnQﬁ ﬁﬁbnﬁ eEsNAIso @l‘eﬂférrwsalﬁgaed particles

e B RSB S A 0, B R BBl cn o
choldsterolios bliaadidiis odupdas, |psefgnu1yaw@aamecpr[eg§atby( geatiensures maximal

expopur@g\r‘mﬂﬁnﬁrugturél@ &Hd @Ehﬁc@@d%akmmﬂ:é &afle GmpIAR molecule, to the
g

has al so begeen present The |
bed FAEtiles I® RS SR M BB OEE T C.Aced A (H bl s
appliedi ehthediuidized Ibatl @ndafter sutablaseantibh SimeAptefarabpli avith recirculation of

the fmﬂ{ &[5?? [ﬁ%hhﬁgﬁ{ﬁﬁ%&fﬁfﬁs ﬂéﬂl%uﬁé‘?lllfsaar}e Wa?hé@év@a@% §. by enhancing

rane pr.otei
the figw GRSt OEEPly RirRPPiYYES @!%arg\@@shtr\@ bgiffeat%'@mEBerseat@Weﬁnd lead the

flow BaGdH tbuha%i:é% 'Iﬂ&‘b@ﬁrhcﬂMIPsfbald ®e Pelessel froeDtieaet pheticlaarby applying

r o e ngt h_of t| t he

solu S RrRBREry pstrioE R s Byerigt pROL FRRES bEy ] L@ tne
bed. Biystwpll ajdorize possitigrie tukitisef beéimaarmcdﬁsﬁh@t as“aﬁﬁh%‘sm@d?ﬂ”w%re"h'b‘t
nmlté&]p&%@ £rbdo & dibRsVRASREEnaygy When the paranagnetic

beads are fixed and when the magnetic field is renoved

t he paramagnetic particles will be rel eased. These

beads are commercially available, 25 e.g. from Dynal

with different kinds of activation such as tosyl,

epoxy, carboxy and am ne that can be used to couple

t he anti body or another capture nol ecule, such as a

tenpl ate nol ecule froma MP synthesis.
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By coupling tenplates such as chol esterol or bile

acids to such magnetic particle tenplate reactive M Ps

will bind to the particle and can be separated from

weaker tenplate binding or 30ndA binding M Ps by

applying a magnetic field in the same way as cells

carrying a specific nmenbrane protein can be isol ated.
As apvalissipiiva te exPapging 94 fluidiza 4b¢ B?fj e flav ithepuglinthe deg could be
exp@RRAVYENNahiBastiathgy ead- bflerrﬁﬂd&ﬁbtln@%md\gpal’cﬁab&llrﬁﬁ afd other
con RS CaPoRR: TP RY I EH g arsgei e B Y parelgs bound to bec
partilespronki sohsqouenby bd dane Hysyitaige aﬁlgld@@ﬁ@feqﬂﬁéln ded tvizaa flevrshrough
phab& tAIRFEEivAR bRARd ARd BARIRHENE M@Ps &Mld%@é&gra't&l B\PlikeRhces in density,

properties or nicroscopica utination is
snzepfrfafpﬁr Pqtigalﬁgg]erflgﬁ, Yic E nggapgn,pﬁggr&\@mpnﬂlltrgﬁpla capture or other
medPRithdt-separate #fter 8zt aind/bh eveihit, Ldehsitye Ishayen tolbra tigltr emidias light
sca%&%gcreﬁéﬁ_i% %FQ nE- 9. between erythrocytes is often

- -6r multiv N

antibodies (Pla at al.), lectins or
an antigen specific for the application (Rogers
So, 8§ aéso\nbecﬁﬂ tH@bﬁorfE?Jc sp;surﬁﬁa@aep PSitids b bé Bbreed &ﬂiﬁlrﬁh@ by means
at.e

or Bt HeRUna AT Bca ety Tin G G EDgRe B agre hed t

partimdsdseparethbbh MIRschndebytibthe solid beasei onbagf paiighes, ohtite EiAesystem

expb&Pd bl s#6duTsichfbr 8 SRERS fidte R¥ePtotmallBGBaRIARP.
stirring, endover-end m xing, shaking, ultrasound, a

fluid phase flow, etc. The tenplate reactive MPs w |
Sepbfitioh ag bindinglto invegnbrapdraties nol ecul es exposed e. g. on

the dendriner, and preferably forma network, where

the tenpl ate exposing dendrineric structure will act
Dynak(Inyitegen) and pHgr sgrepanies1siva develrred tREtmojpgiesiusingPagameagnetic

bea@ﬁ%é\ﬁl?@orfﬂuﬂﬂ%attﬁﬁ oHlsﬁulﬂéHdlé‘dufé‘é typiceg/ @{)@i’nsl PefptitR or DNA, but

|solq§ggsq¥t fgéangﬁeas\ég/ spgﬁ%‘ f %ggnnﬁreg%gst%}\ @3%%@ lmmo%shzed on the
paramagnetxé hga;;lt hasrajsodedn wesseated oTte larder beadsdfd50 (450 um) are

rech#rﬂléYic@ﬁtfm?&é &%Q&Pﬁﬁtﬁfla@tnqﬁénﬂ%@'zéllst Rakr ﬁ*\%ﬂﬁ?é’rﬁ&ﬁ\etlc beads

ter size an or weli g , ensi
carryiRg 4a¢ gaptureimtieculs: gP'fr%?“ylﬂj‘ ané‘)‘??@%%ﬁe&'ﬁ'c g‘?feaf PERPEe protein on the
cell, Sindsag upéy, ¥.g. b leell biestheapaticdate thateridl] fvedieen 01 emtant €or an

appleoﬁaplgéclgr?%{\ gﬁtu%gsﬁh@q}a?ztn\?\% &h é lclgy n&W HEW]? goéﬁc{ t%%%eﬁ Qia the

I nhat €' organt c sol vent
antibeara ixehpy BRPIVIRG P Praggelaficld F%theéﬁmpé&séom«?'f@idé%b&und cells can

be viHEROE SRbys W B pafdniddietio beadsraey figktSaral Witdihe niaymetiBeld is
remga%oo tapra}'arrt)as%nFtrl a{arEx iawﬁlr}:;l r%?e%?{] l‘I'ht§ S%L)Pé gre'\!oﬁ}{’lw%&glly available,
e.g. lrfmmwnal wilih lefﬁfﬁlﬁﬁjﬁndﬁ@@‘?wqmp ﬁé‘ﬁb@%@ﬂ'h@’%ﬂ@rmd amine

thatR@HM ukdd bcoubrR!thE hEtiKYdy F an€thkl Epte I RE@IS BudDR5 template
lAn tper a%@eng%lﬁgbt ai ns capacity even |ower, |less than
m°‘i°“?@ "CRA 'aSt¥POF"Br. g HIP (Wit conbe 1995).

By coupling templates such as cholesterol or bile acids to such magnetic particle template
reactive MIPs will bind to the particle and can be separated from weaker template binding or
non binding MIPs by applying a magnetic field in the same way as cells carrying a specific
membrane protein can be isolated.
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The present inventors see these prior art problens in
obt ai ning satisfactory binding capacities as a
consequence of not enriching for effective binders in
the HI P particle conpositions. The si npl est
model for the tenplate bindind4capacity on a HP is a
purelarea consi deration. 30The area occupi ed by the
t enpl at e cholesterol) as a function of the HP
Separﬁgg’%)f’%la%qlgiﬂa?%e area can %Je used as a guide to |
determ ne the demands for particles size and binding-

Agglugfmgﬂno%aig% é;htenangﬁ{nctﬁég&g%g%rrﬁmkguléyﬁ ?tl@é:setﬁ' V& SSlish

eoretical considerations:

ultma@tﬁrmerasmw@afoemtmne@ neiaTss wits Kbanger Soluplty Qs stipRepsion
propé?@éso%\\/ih bs E&ws@d]dehcé et Ly taebks chobe aétectal e ba change in
o Sy B B LA GBS AU e
in raphi paineofecirdiests. The gaublé eleoleatthat ptomatesthp erasentiskige eex between
eryth c?ﬂe&‘?% &te TchaBr ﬁ\ﬁlﬁ@aléﬁt a‘?w'tMS‘d’]e@éPlaA& af_?’iz@étlrfs-@ ah lahtib&h specific for

ecu radius of the target) e area of a
the a%&!ﬁ%ﬁ"k" ((PIOH%VSWFP’ barticle) I's given by: Amp = 7C X C
mp2 (dmp is the dianeter of the MNsphere) In order

Solub %@?}‘é@dﬂé@ %fpg%@ﬁ’n{ﬂﬁ dﬂ {}%{él}ét? eog?leﬁ lfﬂeﬁqgﬁgwﬁok%@é rEQCI"P‘as

~ dendrfrobnjaretruciges sirpliewille 8.9 Thalegergberbilgasislst gﬁnﬁemw&%@ a

collecQSn %ﬁ'hlf%ochatt é}e &eptt flidizddi dfin Suspéhgorbbyndigngectapaal 4tirring, end-
over-Bv? gu)ijngl/ eqﬁalﬁg%, ;?Ss%w? (ff%(fra\aasg ?Towzretch%%%*?%ﬁéﬁ%@m% will
interdelMivRh the template molecules exposed e.g. on the dendnmer, and preferably forma .
network, where the template exposing dendrimeric structure will act as cross-linking agent.

Un-linked MIP particles are separated from the MIP particles integrated in the agglutinate or
network by the apparent differences in densuty, size, shape, optical properties, by
centrifugation, sedlmentatlon, filtration, ﬂow-cytometry, capture or other means that

 separates after size and/or weight, density, shape, color, light emission, light scattering,

extension coefficient. ’Subsequently, the template reactive MIP particles are extracted as
single particles by applying stress to the agglutinate or network as heat, organic solvent,
shaking, or by applying soluble template in excess. ’

' Embodiments relating to micronization of MIPs |

In a previous attempt from the prior art to prepare a cholesterol specific MIP, the capacity |

was limited to 17 mg cholesterol pr g MIP, however, an un-imprinted MIP prepared the same:
way bound 13 mg cholesterol pr. g MIP (Sellergren 1998). Another attempt obtains capacity
even lower, less than 1 mg cholesterol pr. g MIP (Whitcombe 1995).

The present inventors see these prior art problems in obtaining satisfactory binding capacities
as a consequence of not enriching for effective binders in the MIP particle compositions.

The simplest model for the template binding capacity on a MIP is a pure area consideration.

~The area occupied by the template (e.g. cholesterol) as a function of the MIP particle surface

area can be used as a guide to determine the demands for particles size and binding efficacy
(the percentage of MIP surface area covered by single templates).
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AMP CA- MAT VMP PPIIP 15 CA denotes the Covered
Area on the MW surface by the target. This can be
further reduced to, MIMCA MMP NA 6-2 te rMP
PMP - which in mathematic terns provides the
intuitively expected results: Smaller target size
provi des | arger capacity 20 Smaller MP particle
Thegrietica! densidesatépms: capacity Smaller MP density provides
Iarger capacity 16 Description of the surface of a
article with referenc to t attribute
The Selowdg A e Ph a0 s Festts Relow b e fith e thate
cholﬁblﬁhﬁ bn tafsphemmll pblemapparticle.eGholastarolNt Bsquaretlito lheveas mlecular
n e of particle can be calculated, if the
d'ar%& '%nfp]tcwgi SSH de that the added tenpl ate nol ecul es,
typically 50 mvi are evenly distributed in the total

' The‘é?ééj.m?:o@'réd)ﬁy baraRfet YoRRlek®Adl) &ih belEtisiaereaes cikfe. TRaMIréd B given by

nol ecul es, and thus the nunmber of possible binding
sites in a given volunme, e.g. a pulverised particle,
can be descrapedxby (& istranddediatirsdins bthedargei)t h a
gi ven standard deviation. Theoretically this will not
i nfluence the variation of particles in that the
Thegremefar shheea/(the MO PHEEIREEIYMRPYSi t es on a particle 5,
is given by: 10 E(Air - Ar n-1 where Ar |s t he actual
di stance between two sites, a yen m ddl e
di stance befeal @P‘hﬁs&ﬂaggf’f&? °§<§%‘?e Fd neGE)by t he
di stribution of tenplate nolecules in the particle. n

Tn ordet't 8%?5]&&2@'8% rﬂﬂ&pﬁﬁ %ﬁ?% Rékdel k& Bin8 " &ﬁfcﬂant amount of

decrease with ecreﬁl ls o}
cholgsierd) E1audaroie OF Y2 ROl THRSU53 AEEREdoy VR-ETSRISERTON gied be subject
to cPgihiliglites. Only 15when the particle is mnuscule,

small er than 10-8 m (cf. Table 1), so that there is an

aver age
The binding capacity of the MIP is the mass of target (my) that can be bound by a given mass

of MIP (mM;p) .

_ Bwe capr
mT — nT . MW - AT
Myp Voart * Purp VMIP * Pmrp

CA denotes the Covered Area on the MIP surface by the target.

Th}is can be further reduced to:

my M, - CA

Myp N - r? T % Tue * Pup

- which in mathematic terms provides the intuitively expected results:

+ Smaller target size provides larger capacity
e Smaller MIP particle provides larger capacity
s Smaller MIP density provides larger capacity
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of less than 1 tenplate nolecule per particle, wll
there be a big dissimlarity in the particles. In
practice this dissimlarity will presumably "spread"
"upwar ds" to al so include particles bigger than 10-8
m but will dininish with inci&asing particulate size,
and in the case of Iarger particl es .wth rrany bi ndi ng

oescBp RSB PRr oLRAHP BT RO S ff PR3 hyegSevncer

the individiaspaniclearity. |f the tenpl ate nol ecul e's

| ongitudinal direction is orientated per pendi cularly

on the particle, it has in principle only
The thpgredeal byrsbeTof demalateamplepHies in at'\ﬂﬂé?tpa\ﬁrédeagfsﬁ FFE‘CE'%?f glge of
partidlé kdn Br0éal@iated, GRghe @sénptiohfiemand tHat Btk adtied itéraplateavaiacules,

e LA LG B AR AP it
numtiehef teemidta nelemlescandthys Henmimbedofinessiblbindiog sites in g given
volun% 'ﬁe@t% risBd Pakidle! &ln b cie@cﬂiﬂé@ by §thﬁda$d aléfrfb%ﬁen with a given

t T
standarq dayiqioBTrsEeHeBibp iR il ok TS Fot WY BERBbEReiEs MR the

standagd @éviiatidh atwesexi tovo sites o heartidersdss givérebynunber of
degrees of freedom (possible positions which the
tenpl ate nol ecul e can occupy) in this situation are
infinite and each new ori tiQP as a result of
rotation about the |ongi# ,(&’I Qp)z's, will in
principle create a binding sftd which is dissinilar to

~30all others. Al In all, this neans that the

orientation of the tenplate nolecule gives rise to an

wherk F isthé actoaindistencef betivédnemiorsifedamtiiAngs Shet gigen mitidlieTisgrce

C
bethérPntg\t e tcﬁﬁg{é&as a&eﬁ'@ntgtg%ﬁfe cﬁg’ch g;(:;ﬁ* éérh bfe rﬁbi@éﬂlé}gn the
parti€é. |rﬁféb%sévﬁt§$h%xbrhbenﬁ)f®mdtrfg@t§hoﬁ bagh ;mhrfélems mbelank-w and n

: decr%ﬁ%wétg\%n%%?asg‘n%é rBE’I' @ge,dsg i héteat g}gidg y thidfor ?s%ﬂ?? gfjparg&%f Only

wherathepatticlee cumiscele esmaller thﬁntwe M ¢h wﬁgf/ sg thatdhereds amaverage

of les%“cﬁiar“iﬁér%]at-ga*%@aﬂe Wucl@ﬂiwtﬂeﬂ% b@@i&lgfﬂlsdhhﬂhnty in the particles.
In pragia e AEHEND O PEPRERk na et B s e
biggedfthari ¥&° mf buthweill pliminisb|veth increasing partlcl.:aate §lzait ansinin dgipe @aﬁé of larger -
Blndfly b8 dosme idsRpifichiat can be expected to
pam%é’é\?k H? f Fhfgcul ation of t@ﬁlel expect ed nunber of high
afflnlty bi ndi ng sites The nunbers in the two end
On. LEDbtHEMRaNa) the@Rlentstiat efiteasmplatmplebllesitidivehiserte atssimibrity. If

o A RS 4158 i,

has iatpaincinle 98ly twysireetiang loh edentasion; Hethahwe assime BREE wil| rot give
caus® & @FERAt GifdiAg EREH, @6erDif thd wnghleta mofecuialinitie gdngendizular position

| rotatefbé%ngitgﬁvwmgh@gi‘:g xns %’BH%\‘e% ﬁgmet% 1at8 prfblleecafe%rlmgitudinal

directippiscarientated IPatial with tiepapiine susfaneh b go@ﬂ gixg rige o igfinikly more

‘ dlffeMgrgﬁnél BRS A t%%&ﬁ&&em&éculﬁ%@bi g8 fits dlvn IRtuaingl axis. In

iu and sbhach
other words, the number of degrees of i!’reeJom (possible posntlons which the template

molecule can occupy) in this situation are infinite and each new orientation, as a result of
rotation about the longitudinal axis, will in principle create a binding site which is dissimilar to

all others. All in all, this means that the orientation of the template molecule gives rise to an - ’

infinite number of differing binding sites.
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and 1998), but the variation in binding constants (Kd)
is very large, from10-3 to 10-9 M which is in
agreenent with the above nentioned assunptions; the
share of high-affinity bindingilgites typically
represents |less than 1% of the total nunber of binding
sites 20 (Ranmstremat a/ 1996 |1, Andersson at al
Thesmigying Bises @R esharackefet Potheitbinding ggtant, Kdyfpthe template

molgrrcg.lﬁé: IdolR d\ﬁeﬁ_@tnﬁ@iﬁﬂﬁévéﬂi thbedH thay eifet,i dasly ahval atsagien ©.binding
. ul es | ow i1, .
oot 1 4 DR T o L) i

becamé eear( fcdio-tike fojlowing. r espectively O. 075% and 0.28% In
the calculation for Table 1, the nunber of

high-affinity binding sites is assuned to be 0.5% In
Resyltang qualetie referred to here, the particle size is

25typically 25 pm This size is relatively easily

ttgi ned by treatnment of the polyner in a nmanual
Tab%p]ra‘lﬂw_ 18 Table 1. Description of number of binding
sites in a thin spherical shell as function of

paréél&kaﬁaoﬁ%ﬁﬁhe tﬁé%?étkc%i ﬁh‘Hﬁ@%"f t&ﬁpl&t@%lé&u@éwmesfphéﬁcal shell of a

expecte t I 0.9
nntﬁ“ﬁlﬂ”eﬁﬁ °§P'Pé’§“ Pﬁfﬂ"(jﬂ"’h‘?ﬁ‘ﬁi?ﬁ ‘%gﬁ%g?r*l'&n?'ﬁgcgn;e:plﬁgr i cal

sReI : W t hI 50 nMspherical shellsites in spherical
T, ot EOR B el e el ot 08 T ke o be foune

¢ Calculation of the expected number of high affinity binding sites

The numbers in the two end columns are calculated based on published observations (Kempe
and Mosbach 1991, Ramstrom et al 1994, 1996 I and 1996 II, Liu, Mosbach 1997 and 1998,
Andersson et al 1995). The thickness of the spherical shell is selected as a radius of the
dynamic volume that a molecule with a length of 1.8 nm, e.g. cholesterol (Davidson and
Hayes, 2002), is assumed to have. Typically MIPs contain 20 pumol binding sites per gram
MIPs (Kempe and Mosbach 1991, Ramstrom et al 1994 and 1996 I, Liu and Mosbach 1997
and 1998), but the variation in binding constants (Kd) is very large, from 102 to 10° M,
which is in agreement with the above mentioned assumptions; the share of high-affinity
binding sites typically represents less than 1% of the total number of binding sites
(Ramstrém et a/ 1996 II, Andersson et al 1995). For example, Ramstrom et al 1996 II, who
describe MIPs against differing corticosteroids (e.g. molecules which show a structural
similarity to cholesterol) that the share of high-affinity binding sites (< 10 M) are
respectively 0.075% and 0.28%. In the calculation for Table 1, the number of high-affinity
binding sites is assumed to be 0.5%. In the articles referred to here, the particle size is
typically 25 pm. This size is relatively easily attained by treatment of the polymer in a manual
mortar.
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5.0E-06 2,118, 737 932, 244 4,661 1. OE-06 84 627 37, 236
186 5. OE- 07 21,119 9,292 46 1.0E-07 833 366 2 1.0E- 08

730
18
Table 1. : »
Description of number of binding sites in a thin spherical shell as function of particle size.
Particle = Number of template - Number of expected  Number of expected
diameter molecules in 0.9 nm . binding sites in - high affinity binding -
(m) spherical shell with 50 nM spherical shell sites in spherical shell
template :
1.0E-04 847,784,740 373,025,285 _ 1,865,126
1.0E-05 : 8,476,474 . - 3,729,649 18,648
5.0E-06 2,118,737 : 932,244 4,661 -
1.0E-06 _ . 84 627 . 37,236 186
5.0E-07 - 21,119 9,292 46
1.0E-07 833 366 2

1.0E-08 - 7 | 3 . 0

- In practice, the maximum humber of binding‘siteé: which can be achieved with a 10 pm-

particle, is found to be 3,7 million (Table 1). If a 10 um particle is pulverised to 1 um
particles; each new 1 pm partlcle will have 37,000 binding sites, that is, 1% of the original 10
pm particle. In prmc;pl_e the,bxndmg sites from the 10 pm particle is thus distributed on 100
new 1 pym particles. As there are a greét number of possible differing binding éités, there
must be vériations in the newly produced 1 uym particles, as they each only contain 1% of the
‘dissimilar’ binding sites which were present on the 10 pm particle. The same result is
achieved if only the fraction of binding sites which are high affinity, that is, 0.5% of the total
number, are used. However, as the number of binding sites then becomes smaller, the effect
(described in section 1) which results in very few binding sites, will presumable further

~ contribute to the dissimilarity between the individual part'icies.

The limit for when a *hole’ in the particle is defined as a binding site is debatable, but binding
sites with Kd greater than 10 M hardly has any relevance in use for therapeutic~applications- -

" The monocional antlbodles which are approved as pharmaceutlcals on the USA market have

Kd-values of less than 10'7 M (Carter 2006).

Distributidn of template molecules in the particles (given the associated standard deviation)
Will furthermore depend on parameters such as the temperature of the mixture during the
polymerisation, viscosity, size of template molecule, interaction with soivent énd othef
monomers, but these parameters are not universal in the same manner as the assessment
used here to describe position and orientation. Use of these process parameters will in our
opinion be of relevance in promoting the dissimilarities between pulverised particles.

In the above discussion, the number of degrees of freedom refers exclusively to the position
of the individual template molecule;. the number of degrees of freedom which are linked to
the orientation of the template molecule presumably reflects directly on the distribution of
low and high affinity binding sites. As'we plan to produce particle compositions of high
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In practice, the maxi mum nunber of binding sites which

can be achieved with a 10 pmparticle, Is found to be

3,7 mllion (Table 1). If a 10 pmparticle is

pul verised to 1 pm 5particles, 18ach new 1 pmparticle

wi |l have 37,000 binding sites, that is, 1%of the

original 10 pmparticle. In principle the bi ndi ng
specifidtégnd capAcithewd w'lbwﬁe@awtae*véansstf'm@%arsihﬁlsseﬁre%orbw that it will
prime@f) Beiie 1uthTéfﬂﬁ|E¢ biadiag sitdSthhhiiae sy ®ridd ghé atlettadibenerothe

nurr&ag; P#a{teleaﬁ%l Etﬁa% Esgqpbﬁ wzyrgn dlllé gges rlegcehrae S'Q;%ugg Thg?thls %arameter (the

nuntbes)yaleamhtrinte dedrinedi ¥ thowlissimilagty i |h§ tigiSawr buttsi rqasaRgble
estnr%bltqu"p%%ﬁlp ABb&utAl gaent on the 10 pmparticle. The

esu I's 10achieved if only the fraction of
bi nding sites which are high affinity, that is, 0.5%
Thef ark hl@etﬁ&isfﬂf phettiang ves/ ieartl padiclde methathanieds whieh amﬁnﬁcnently wide

SO tleea:é’gxécp g’g)vx‘s trcgl%g:tggrﬂ \?r;%ﬁ H@m Lﬁ% to d fHEIOﬁ gt%CFf lt is desired to

expiEedoredirglingsites\khan lspm@@éﬁﬁﬁo@\@"@tuﬁ PR élae e@ﬁf ?q%is@ &f thg particle.
Tmstrh&hga %Séx'ﬂo'!téﬂ m ?zhrbn%ﬁ%%htcrt@sﬂeﬁﬁl (igd @@ipnp@bp iApbIRE. Biosystem)

noye 55 PBTeS T HpGE, @PEEe i BgneaBae e Yo Haf il & dgaing tre
resoMtioh, Betagsetiiedlow dffiuid thraovghlibe darjicleads faﬁ)‘zamélaé‘ﬁm’ﬁ@étherf luid

surrHér?d rﬁdjfhey%ﬁ'c?;\ﬁe% H\%r@ﬁ%lh&%‘i h%?ﬁces T@‘-’ch@ﬂ%br‘éﬁl&} (i.e. not HPLC)
1 C are a adS g‘?g T%CGUtrbClal S On
the s 12 EAtaAoODE CHHsian RESTN DS drty B o

(Carter 2006) . D|str|but|on of tenplate nol ecules in

Ifit éseqe/esﬁ‘%g E:)I g p%”f fh%fIXt% S“a& ?%&ﬁsgsdtosihé'ggs%r&ntact with cholesterol or

ernDre e en araneters suc
bneas:dturr@nrtgemfer particles Ufthtch@'ﬁisﬁlj'ldé?eo‘m? gniage If a gel is used, the

excRQeréP Mflfm{ésﬁﬁél iFRR wil® §@§s.lbhybe h?rhﬁ@i of diffesigd @teinto the gel. MIPs gels,
no) ecul.e i nter Ct on,wt

prrERRYY (R P S Pl R b Bl b R RE BRI 'aEe by ehe
gel opemiver wizeh thh @Im%@stﬂﬁema spseific sise,have bé@téﬁoﬂb@d This evidences

thatRP E'atchﬁﬂy apd prshtﬁ@E@Br‘o@Gce Mip8 vith 4 H&SBUBLRS @F&zeman and Kofinas
par anme ers in our oplnlon be of relevance in

Zoobr%‘?ﬂﬁ‘ﬂleﬁé t¥2)di ssimilarities between pul verised
particles. In the above discussion, the nunber of

Pracglgglr ? fntth geaqgﬁga;lh%? ,g;;gg%%rvel y to the position

e I ndi Vi atem)ecule t he nunber of
degrees of freedom whi ch are linked to the orientation

Hen@d, Jnla%sta%meﬂi foMheabh R, ﬂﬁ%@&&bﬂas}pe&&fﬂtﬁ@h&eﬁhdﬁ%ﬂﬂy a method

o Stk N T P A e,
methbd) homgr&ingpebiddiog ayawmiP élatp@c@qlmermd \FJGISF liplsgsd MIP where no
sub&HWéf@cﬁfa&iogtbf %érﬁél@ﬁ%qycﬂoﬁlzéthﬁn &"Q\H)l@fs&ht@i?e Bk Jdidker performed),

rimaril h.affinity sites tha
whighhgamiiisgs SRR Papltrides CoRTo Shely st FisTHEuR o f i thereof, to
a firsetey afimjcromizttion sp akitghbtainfa MIR parbitladiza guficieady smaltle allow

: rem%bglfe@%c%mcf tEP:E%t@I?.B@@BE@ rrer(m&hﬁg/&ﬂ@&fn) su@&% ﬁtlally aII tem plate

disSimlari
molggiyfes WO%OP%HS%'HEBV@ @'@Sﬁlipﬁﬁ't”é 9bLaingd 9 Ay {eﬁo%ﬂ StSBBYJP‘CIOH'Zat'on
whei&h saf'dhﬁsft%nard@tiﬁﬁdllb&d&orﬂfstﬂﬁmﬂ weérogizatomyprbvites for a MIP average

diarﬁ%tg %tﬁﬁ%? Lz% ﬁm? tﬁ‘e@:@ r Al hnﬁp +RE %pé\ﬂﬂé&%ﬂ %I?%Elleyob‘f‘élﬁ@d widich have

| ow
a superiptt ratio tbetvmeﬁf\f@&;ifftﬁﬁﬂfh@@osqdf blmmg gitese & i @arm%'Véx?S@@at (and

san@%ﬁ & lnﬂﬁib R@lySthk @ﬁsttrh%nltzst:dlrimgr Hﬁb&ﬂeﬁ‘i@bbt@bﬂ the @Bsitddesmall MIP
outer surfac r cle
perl i e o (o P ARIE PR e Ly e Briulel e sy con be

Appl i ed Bi osystem) 10known as PorosTM matrices, where
it is possible to run a fast flow without this
affecting the resolution, because the flow of fluid
through the particles is the sane as that of the fluid
surroundi ng the particles. In nore traditional

matri ces for chromatography (i.e. not HPLC) the flow
|s Ilmted to the diffusi on speed into the |nd|V| dual
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If it is desired to exploit the Intestinal tract's
peristalsis to increase contact with chol esterol or
15bile acid binding MPs, particles with channels
could be art advantage. If a gel is used, the
“exchange' of intestinal flui @would possibly be
limted to diffusion rate into the gel. MPs gels,

[ ly f h f d v e
A OPRE AR SN S te—

stepsveparatddebytd teoqiate bemdgal s@pa specific site, have been

produced. This evidences that it is actually al so
possible to produce MPs with a gel structure.
It is frefepreditnt Al MED pYaTage diBpetsr aftelBitEpnizplon iga(s) s less than 20 um

such E’£ &.%5 trréﬁlrsl ) lém&bﬁtlquw Qdsstthan smmr a8k Beinl DPMARBEHan 900 nm,

appar ent C
ess thER 00 "B Fen P HIBIT O e PPon B A st 1F5G) 800 phgo0
300 rvh Rsvdeooirmg hi gh bi ndi ng capacity and specificity for
~a target nolecule, said method conprising subj ecti ng a
raw MV (he. a pol ynerized cross-1inked MP where
At any 3atigp s tsaprefesreddhat the MIBhingr SYRhIPMRCEItigR after "r“&ﬁ‘i"&%?“f"b flo not
vsubst@f\tré\ﬂymwcﬁddel&m& dFanorg @harbEEpm pre tdiboretard suchvdsi radre than 40, 30,

20, 1&0?'1)%{1'[5":%8@%@%? e ol ecul es consisting of said tar get

mc thereof, to a first step of
m croni zation so as to obtain a MP particle size

The rﬁfdﬁofn.zﬁh&‘rﬂﬁﬂe?’ b& %{allnetdooyahééﬁé’ dF Sﬂ@ylﬁtlab%%étﬂﬁﬁ k& niAfmizing the size

r empyi.n tractr n subst
of M, Tt Bie1o0D SRR S ML P BHa e B g T oo
grindivigPand tulisicoltomiagedisationg as eet ad asyt eqoniifationof @mhzraterhgﬁs
30wherein said first and optionally second steps of
m croni zation provides for a MV average dj aneter of at
It wilhps ePPRERNS fROMHB A OVanEhgf qe VePhi POFRRE SIRRRAIAERRH, of fgRresent
inveritiof cABISh ReEbinBLiGHoAY &> ans RPeispadts ofathe m\l@etwvee.re a first

prep%ra%a?qnef @Ef w?r Ien C?n?arls W\ rgr c?(ql zsa%ﬁ §c? ern£|l MfP gé?—%i s fx accordmg to the

-~ Inventioo fgdieivedby tive affiniby pmmfxcar«ubsch@r@e%mtam tmer H@s‘#'%ﬁﬁ'on of the

first ggg@&loflbﬂé:‘npg{ttohcl e size, because this will allow for
renoval of tenplate nolecules, but situations can be

- 20 i magi ned where separation of tenplate fromMPs is :
In mbaahidstMIPe Haveybdeaisad) fdr\woalpiical purpesesiim nhrotr@pegraphic systems or as

prote?r?ﬂﬁs@éu?% rp%er‘?sorf FRb @fz@ of IR lpaticRAn such éﬂphl‘:&rons is normally in

H P aver age d| anet e
the rﬁmqerczfrﬁmfh%? 100 Wp( Ehesp MIP §LES ¥RafF a'ff-ﬁ‘] %bﬁlf‘h fatopdygeto.
obtalh A& ddefred BindIngaphdiyrwhikd dirming IfersssMIFhamgosiion féress. drblause, and -

furthribﬁ\nge Ja?qse%fPQ%ﬁ%rﬁoQgsgg‘ecéh@ﬁgf T mEAR Fefe trh@Bsnd RaD o

even Fess t an 500 nm
punfwammm\eths@ﬁa rim and 200 nm At any rate, it is
preferred that the MNin a given conposition after

o o B DR ST DB SRR e smoiest
way Bﬁncrﬁélsmglme cepaclty pinaigivedinase o MJP is, accordmg to the above, by
increasing the area to volume ratio i.e. rendering the MIP partlcles smaller and/or by
enhancing the “active” area (the area of the MIP that is capable of binding the desired »
analyte). The areato volume ratio increases as the reciprocal diameter /.e. half the diameter
doubles the area to volume ratio. This means that one can obtain a 64 fold increase in
binding capacity by decreasing the particle diameter from 25 pym to 0.4 pm per mass unit of
MIP,
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10The m croni zati on may be obtai ned by nmeans of any
suitable nmethod for mnimzing the size of MPs, i.e.
nmet hods such as grinding, mlling, explosion,
hamrering, ball mlling, cryo @uinding, and collision
honogeni sation, as well as any conbination of such
met hods. It will be apparent fromthe above, that one
Tablee?:yintnepssr in@nga torvotuineaeatic agfa fvh@wproémwam% EiRMeSRN The increase
is irfdlRk&Y doth8 perRiai diiHhéteoOs the | st and 2m aspects. of
the invention, i.e. a first 15preparation of MPs
V\,hl ch entails the mcronization to small H P particle
Paftickedi@fe®r dinlg t 0 Iidexi nvention fol | owed by the

-2@apfinity purificatign schenes detail ed under the
iglsscussion of the fbrst aspect of the invention. In

st cases M Ps havg been used for anal ytical purposes
35_1 chromat ographi ¢ gystens or as protein substitutes

B sensors. The sizg of the MP particle in such
#Bplications is norpal [y in 20the range of from25 to
d40 pm These HI P gizes are, as detailed above, far
§.9o large to obtaifnhd he desired binding capacity when

armng for a Hlkfconposnlonfore g. oral use, and

further these e M Ps can | ect ed/
e g 0 bR G D0 B S BB b B ranoe
canlbe fortdaroptionized tvathrespact &btapadinp@@eea binding &ragtiong bgfa fupgional
seleM g)n Qﬁﬁdam)r?w' ah EENGR hgihé @émplﬁ@‘%o%l@@b&ﬁ%jr@@l\é@)ﬁf Ghe above

e capacity of
disogg%@} efi tﬁ@ %fsé appget atbt(g@é)resgyt i"ﬁ%’f@&s ﬁp@ I{!H’eoag?%%? g 'in the same size
rangé)iaslémls ttigdtiabe Bnodvn troenadaﬂatﬂg by BerfhteRhpeactaristiessin &Balsystems. In

ord%ﬂl% cﬁ% %QQ:%'&%E%IQ é:'épcfcl féitYsenecEsres% &)td?ﬁ %Yl&f m[lﬁ?iﬁle

eS|re ana
methpds dyecte the d\ff@rmmﬁ@qﬂaqqs&emsma@é%w%g fermdifferent mwwa'sr
beldl.aneter i.e. half the dianeter doubles the area to
volune ratio. This neans that one can obtain a 64 fold
i ncrease in 30binding capacity by decreasing the
In qudertto geefrdinahebelk pblyorer 26 thpndesived) partigmsize thera 94!l ofsen be a need

for Qélné_'ln%re tl"%l:ll O;I;élal'lﬁdlﬁg ﬂere é?fﬁé‘e'eﬁls?sr RPeekfho¥dyyUBBay thit B

function g di aneter. The .increase
U“'Yeésal”ﬁﬁé&aé’éﬁ fgnilling aﬁé’P "% AMARE 4 BRI Par ti ¢l e
di aneter (pm Index 25.0

Downsizing by intercalating water sweilable materials compatible with the polymer and using
a wetting and a freeze method (e.g. Cryo-Grind™ technology) can very efficiently break the
polymer to smaller particles of ~200 pum. In order to ease this process, porous structures in
the polymer can be made by adding fibres (e.g. cellulose, cellulose acetate) into the polymer.

Using high template concentrations can create small polymer domains that can prqvide both
high binding capacity and also a structurally weak polymer that can be downsized easily.

Further downsizing to sub-um particles can be made by employing Nano-milling / Grinding
(e.g. NETZSCH bead mills), a top down process that can grind particles from 20 pm down to
40 to 200 nm size. (These types of particles are often used in pharmaceutical products).

Downsizing by accelerating the MIPs with the help from an air jet, liquid jet or similar and
letting this high velocity stream of MIPs and carrier hit a solid target using the collision force
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112.526.343.181.616 0.8 320.464 0.2 128 It
is-according to the invention contenplated that M Ps
with a dianeter in the 0.5 pmrange can be further
optim zed with respect to capacity (area binding
fraction) by a functional sel é&tion/purification |n an
EBA system using tenpl ate coupl ed bed partl cl es,

to breakélgglg?t\r{?e H&%%{Qogog%na?lgﬁeﬁti% 2126%{(@{1!8 @%@%5 X %E{Aqway of downs;zmg

the M¥sze range as cells that are known to be |solated by

surface characteristics in EBA systenms. In order to
reach the desired small particle size it is necess

Finally,casgghiowdl imfhel examples vige of Wvéwi'cm@vwgﬁ MiRre €t% i femple : fhortar,

has prliveh @ffeitive 7Bt Hadabdairvgpapt i mal suited for different
"size intervals, cf. below. In order to get fromthe

bul kK polyner to the desired particle size there wll

Eurthef ¢opmidbetianspethiring taihe imyentiore t han one-gri ndi ng

nmet hod. There exi sts no technol ogy today that is

uni versally capable of mlling all polynmers from nm
Choicg jof polyesiiBe (i1 si ze. '

In order to get good adhesion between two substances the wetting tension must be low j.e.
no repulsive force must work against the adsorption of the ligand onto the polymer sui'face.
In order to choose the right materials for MIPs, the Hansen Solubility Parameters (HSP) (cf. -
Hansen CM) will be taken into account when the monomers for a suitable polymer should be

chosen.

In the case of cholesterol, the HSP is determined for the compound and by studying tables of
polymers it can be found that very hydrophobic polymers will be a good choice for preparing
MIPs capable of binding cholesterol. The HSP for cholesterol is (3D, 3P, H, R) = (20.4; 2.8;
9.4; 12.6) and the listing of polymers for MIP that overlaps with the HSP sphere for
chblesterol is High density Polyethylene (HDPE) > PolyVinyl Chloride (PVC) > Polyacrylonitrile
(PAN) > Polypropylene (PP) > Teﬂonv_(PvTFE)> Polyviny! acetate (PVAc) > Polystyrene (PS) > -
PolyButylMethacrylate (PBMA) > Polycarbonate (PC) > POIystyrene-‘pol‘ymetacrylic acid
(PS/PMAA-co-polymer) > Polyethylene terephtalate (PETP) > Polyurethane (PUR) >
PonStyrenAcrylomtnl (SAN) > Polymethylmetacrylate (PMMA) > Polyamide e. g. Nylon 66 >
Polyvmlychﬂund (PVDF) > Polyvmylalcohol (PVA). Not all of these polymers will be easily
polymenzed together with a cross binder and the template but the above list Is nevertheless
a convenient startmg pomt for selection of the monomers and cross binders that will provide
the best suited polymer. Also co-polymers, block-polymers and co-block-polymers (etc.) can
be made in order to match the HSP for any given target ligand.

Extraction of template
Removal of template from MIPs must be done after the downsizing process and before the

purification step. If cooling during the downsizing process is required, solvents that dissolve
the template well will be an excellent choice as cooling medium.
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15Downsi zi ng by intercal ati ng water swell able
materials conpatible with the polyner and using a
wetting and a freeze nethod (e.g. Cryo-Gincr

technol ogy) can very efficientRg break the polyner to
smal I er particles of -,200 pm In order to ease this
process, porous structures in the can be nmde

The rgmekd ofkeriAlase €3n pe otained by ihe yee othseNemSOa@é salvgptamixures either
alorledr6h EdHRbiRANNRIEN heat increblddng det@hsddeBpkabyth. One common used

eGP SRl 8 S8 A e AL KB 9T b e

solvestr (oc bzaodiobys ifidktupesl ayersed) e serancdmndmmfsww If the resultant
(anc?@rgé ig:ﬁy M&rh %rthgrw.&hzub rashot raeftérh i3F8 rH@FéEuI@ kSfotf, @byP&genic

oyi ng Nano-millin I ndi n
proqegne e ESGHoMILE) Do PPl 8 &%ﬁr@r edsP B Cianog o
easipAfd fefilo@s, 4.5.00 @ usaofisoientonatEotrend2BPuseants idiseolvé ecemplate.
types of particles are often used in pharnaceutica
products) 22 to break domn the MPs into smaller
B fihgs_ofithe prepardtid 5 a i _“‘_'Ll of
dovvnsr Zi ng the M Ps F| naI I y, as shown in the exarrpl es

use of si cal rrndrn
The preseRk i’neﬂ‘}égrsma(\_‘gg réec} g\%{ %rotio péeqﬁ%ﬁﬁ gpP Wt?rl\nn@]scapacrty,
cardbliilyr seleeredconbirdéipabf MIRspreparademimigronzatidte remoehof wmplate and
selew& L u gﬂlé’ IESsSnb Qi vl JsBu, \itHoX ? ichi9r @8ls GPAR microniztation and

tween two substances e wetting tension
59@#U§HE@@QWSW%. . no repul sive force nmust work agai nst
the adsorption of the | igand onto the polyner surface.

vk STk TRLEP by I o o
selegfidni artspurtiikation metboétbrmmfmméfrﬁ eaiulanBRdiee Peotsip WOk field, superior

res@ggla;@ggr@ergﬁgmer shoul d be chosen. In the case of
chol estero the LISP is deternined for the conpound

and by studying tables of polyners it can be found
An &lagiple/@uyd ey dirarp b MTP prahiyoiegys'Selektliorba raorgosts ¢ Madrergzation,

extr%éfgnp&{n%%?% !Ylee)%Pﬁt%mg é\%hq flgnkﬁbq\'ap rﬂ&%&rsgu%ﬁ %E EBK hgy sorting
the WIR particlep a@on@p@tq their|abiiy ngrrys} topabfl.y\ r@li;edlr mN]rrp/stuFfafe of the
expmelbaa,sm\ér tkdaitionel ‘MbSEreswémre pgdrrct\@t/i_ﬂﬂb _e&hdillemleptzjeﬂ vt‘tt&j‘/ig)own
> Pol yVi nyi ori de
stregmpseleéa{ jon ﬁ 4 I{)U{rxcaﬁ%% (s% > Pol ypr opyl ene (PP) >
Teflon (PTFE) > Pol yvinyl acetate (PVAc) > Pol ystyrene

The(vlg@ sn?rp@grl. NRBUhMulk oh afer bhdirRd (p?&!@?ées%e?@lb)é@ abb@@nte seen in Fig.

> Pol ystyrene-pol ynetacrylic acid
2. (PS/ PMAA- co- pol yrrer) > Pol yet hyl ene terephtal ate
(PETP) > Pol yurethane (PUR) > 20

TprgI'\%%%feg g;‘?‘%%f%qgre&eg Hol%aéé\&oﬁgagla}@%t&hl@ﬂ BF fnel ip&ompositions
of the invention are those found in the gastrointestinal tract, such as in the human
gastrointestinal tract. Especially preferred target molecules are those which are pathology
related. Especially preferred target molecules are selected cholesterol or a bile acid or a bile
acid salt, but also toxic substances, toxins (including bacterial, viral, fungal and parasitic
toxins) as well as antigens and receptors found on pathogens such as bacteria, virus, fungi
and parasites are interesting targets/templates for the MIP compositions prepared according
to the invention.
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- Polyvinlydiflurid (PVDF) > Pol yvi nyl al cohol (PVA). Not
all of these polyners will be easily polynerized
together with a cross binder and the tenplate but the
-above list is neverthel ess a convenient starting point
for selection of the nonomers24nd cross binders that
Wi Il provide the best suited polyner. Also
co- pol bI ock poI d £9: B bl otck pol ynmers

BILIaNS ARG ROt C : s e LISP for
any given target Ilgand Extractl on of tenplate

| tis b&ﬁ dathatogt 1L RPBLAL B¢ 3%“&’0}%2 Qﬁ(ﬂs B AELRY ofttﬁ@present

process an urification

ep.
_inventibn emqvnbcqarmqswgns plemelésin SRRGEN aﬂedf%%@g ajsg r?'é?j»‘a t? éd,

comp%ghé{r? Bft IﬁIPE m@hnglaﬁ Fe@kt\/&letdﬂ €hd RNPLiag ehavattbrisickd be an
medi um 23 The renoval of

1) th?é}‘ﬁf?%ﬁ c&ﬁmﬁgr@oa]{%%ﬁctﬁ 5@3"‘% 'he use of solvents and

2) the avaragd tanget tbimdbe ieiat leest Tamesmurt ofitargebirhl haesownits af MIP;
3) suggzgémang?ﬁ g@ﬁ?@%g E:orqs&ﬁtﬁﬁslﬁﬁd tHRaflet8rat h’role@‘l@ B@THeN

soxhl et extgactlon mhere t he

comprpibon dosgh dtFuge el bindinggites frdpe 1red rgge%%t (or

azeotropes if m xtures are used) in a sem continuous

Itis Rrﬁ% ﬁg that &blz ? 3&%‘ etcﬁgllact%rlgt?ﬁ%r&f ecufjkg(all{%%]nﬁ B on’l of the
invenpipn ogeariieg fhebtrediompopitied ﬂ*@véw¢ Araertian Peap fﬁ%”st'c 1and

one dren&lastkfigies bhe 2 eﬁa?h@bﬂst@rzﬂal&@j CRaraeafstic 1 dndceBdheractedistic 3

song, G o) SetfoRermb ot as e o emon Comon, ¥, 4sed
have realised that in order to prepare a NIP with high

Itis &%Rz?r%ﬁttﬂat tAe 20685 bi¥mefek %E&dchgr‘?'ﬂ?' Hﬁ%b@ﬂa@lfesd\ﬂhﬁ’n 10 pm,

ration, m-cronilzation | a
less ap SR AFpSGhan hemsdess e TS e} I6es t&%&o{agﬁﬁ G 290 rm, fess
than B80 hivG dh@evdrolesisthan 500 emyid00 ami, dahnprRNAR00 sal.ect i on

t echnol ogi es. Hence, |f one conbines the

traditional nethods for NP preparation and
At anyunief, itdapriefanresii that theMIBS ingnaivgrdcqsrnasitios &f therinvastiAB 48 not

 substSRAANY ihdiGE 5;?5&1&%# rHbralthast O iR ERkEREr (80dhkask iededthan 40, 30,

superi or esul.ts are contenpl ated. An exanple coul d.

20, 1907 EHBWMHRNSER t echnol ogy " Sel ection of monomers”

‘Mcronization, extraction and sieving will be conbi néd

. , prefetWeE QR@'IBB% 8 InQéHtfof'\g én%n%lb@ Eheal.%rdtza@'ﬁaole%blé Qllé§dnﬁgd

g icles accor heir ,a fj é
aboveo.q they ﬁwe'?aiﬁawaleao%iem'ié}rgﬂwa‘&@'%ﬁ reiREe i%%‘%?d&u
"~ bed, the traditional "up streanf N P production is

| The %ﬂ%}r?qlf{ae%st ?fetﬁ ﬁvggtsondé%ﬁg tl‘?eoéotrﬁpeﬁ%féﬁleﬁgrteh %Qﬁﬁ&‘iqg to the methods

ver

 ofthe ﬁryeomm.amusw@g@bg@gacsets@ﬁ Bl S BU LR SFe way as

one Wbl u@h’sera@ltibody compositions. However, due to their stablvhty, the MIP
compositions are suitable for oral administration where they, unlike antibodies and many
solublevprot'elnaceous receptors, are stable towards proteolytic degradation in the small
intestine. Further, due to the fact that the MIPs may be prepared from materials that are
inCapable of traversing the gastrointestinal epithelium, they are useful for targeting pathology

‘related molecules/agents which are confined to the gastrointestinal tract. Suitable targets are

cholesterol, bile acid and bile acid salts, but also various toxic substances or antigens/ligands -
found on pathogens in the gastrointestinal tract are possibilities.

.However, if the MIPs are prepared from a suitable, biocompatible and/or biodegradable

polymer (e.g. Polylactide (PLA), Polyglycolide (PLG)), the may also be employed as



10

15

20

25

30

Typi cal exanpl es of useful target nol ecules (or

tenpl ate nol ecul es) for the NIP conpositions of the

i nvention are those found in the gastrointestina

tract, such as in the hunman 25@&strointestinal tract.

Especially preferred target nolecules are those which

are pathology related. Especially preferred target
pareni¢rabRiasmacgubicals| Ware thecdrpersefdpbinggn uadpsired imgiunegpspense

agalpkt @ne%bﬂnaﬁ:@hﬁcal E’éttnt & r‘é@uée@MH‘enSdéH%MCtS%he b@iﬂnﬁﬁratlon of e.g.

a5 551 DSBS SR, o X RTEL, BRIt whicn
a sq:l:ablbaggasfos ac lantizody ac besoluble recenisr, couldnbs tharargptifos i NIEs

con@%gﬁbmgﬁ%gﬁkkﬂgh;argets/tenplates for the NIP

ositions prepared according 30to the i nventi on.
24 Cbnp03|t|ons and pharmaceutical uses according to

. Hent:@ Qn |arbi‘é¥€i‘rb@ Bmbbdimieft, ed b:%‘é&ﬁ ihVeatiomteldtesd a Srmmﬁbc[fbr treating,

ARG 5 FERE S s BTt G eats St FO Mg ord Ao ERET by

- cardiovaendaratiseass hypatarsion, atbetosclerpsissheari gatistond disedsashelpstatic

llveﬁﬁlséﬁésﬁyﬁg%o@&ewﬁn EOM&M ﬂ&e@i@fs%%ﬁu%bﬁé tref pardsiteb,N@rus or

N AT QB A Al <SR B ARl £50 o gpceived o,
comipéisige bdmmiskeringeesseftactivesaroburildPa coBiposititrs ofthe iindehijorapt a
corr%{l)g ﬁo%ﬂre@gl%d %Qéﬂ?&ﬁb ‘:d e |hvé?1@|oﬁ li]@a %Qﬁ@ctttﬁhg&t tHEPéo@ CTH!@

osi ti1oh does not 1 ncl all bind |q9

emiyogjmerg @f ft}% @\éqntl% plse ppgaing fo the L&,‘aé)f élrlqhquzn}pﬁalpoq_ mihg Preparatlon

of a%h@fm&d&eﬁ@l ﬁi‘h’@éﬂmbe Forghé Geatmnentf prophyidxédortamelioration of

caracggggtﬁé clnéjegs ybzﬂ'?enéghngtﬁgwsagmsge@g”ifbgfatdﬂ%set Igﬁolestatlc liver
characteri sti

d-se@mrfu@@rémle%ter@ em@rv@eawe infections PEGIN@INAS QTR Sarasies, irus or

mncﬁbﬁﬂjaﬂ%&%@u@ﬁ b€ bé%:téﬁa&!ﬁél fuﬁéiabla!b&mf:atﬁinl drighatingl fdm orally given
or.all _.3,characteristics 1, 2,

t°x‘5?1§ry§'ca ,ory f"gmg' sgrragf’ 215 LT he average NI P

dianmeter is less than 15 pm such as less than 10 pm

ess ess 15 O%‘g}
inveRHian A48 SRR At AHE A THOR t252R5 CARRCITA0H
compbsitions, Ebker datly dﬁsapé@érercbetén‘tdmtad tdoeh b4 B& mosts0g) p@‘rday, 20g
t tyi lc!rﬂa%,not substantially
per%gglrll(&sodebpar Y1 2Pds ?d y\rérig'?él ?E O pmin dianeter (such
as nore than 40, 30 20, 10, or 1 pmin dianeter).

The R{I@é ﬁfaryqﬂ fGI%‘(IMtSdi héc@REndfo sttbmar@\frﬁaaﬁdde RnOWIN € BHRYpePEE® skilled in

the a[tyﬁsrp@gilaﬁl ﬁgﬁﬁlggegefgru orgélé%dezs?}%re i e%(gon%ga/ ﬁ‘at ilﬂas \svpebe ada"ninistered
in theofoah ©f eowddre, sPoApPos Eﬂ@ﬁwgu'é'fedtqw|$'¢ﬁﬁe Aills and taewﬂis,tm@ also as
mgr@&ﬁgﬁ’@% FoRBBrOARAE Bk 1P RhAl bptkat QishEr@edRi NIAASIYOEnytfBEd or

| nvantl on) are useful as pharmaceuticals and nay be

ised in much the same way as one would utilise

anti body conpositions. However, due to their
For %&%Hﬁo{ﬁ rhl}qn \%&;ﬁ\ Wf@%bﬁé %@ﬁier%ﬁe??ﬁéeal tr%dggcg MQFI?JSIbson, CRC
pressp 3004 yhichgs berepha@@r@esat%@émf%rﬁgce are stable towar ds

proteolytlc degradatlon in the small intestine

Fur t due fact, t r e
O sk HE e Lon siEoslT fo e BRI pER P R TG W the
invegéist rayrteastd inadll ypeg Mawmtlonﬁwyer‘arl‘ﬁmQ@fﬁjbeehcﬂuggested as
spedifid &ﬁ&lh& Qaﬂﬁérgﬂ'l @DpriofhAl 86 dVRh %ﬁdﬂgﬂ%@&%@&r& |H‘¢En%t3n #dc@ses on

confi ned astroi ntesti nal
medical Yas<of M8 CE‘HB? &rbihe BYewoRcHF G "B? % %@.tge use of the
presstiy gisclbsdd MiPsLMpasitionssin taazlytca dbgtesrenesnethods known per se. Hence,
anti gens/ | f gands

' Theteﬁﬁéctéch@ﬂly%o Af%sl@IPtdaﬁ'%o%quf ﬂh@ﬁ@eﬁh&noﬁﬁ}@gm ak&tding to the
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30f ound on pathogens in the gastrointestinal tract are
possi bilities. However, if the MPs are prepared from.
a suitable, bioconpatible and/or bi odegradabl e pol yner
(e.g. Polylactide (PLA), Polyglycollde (PLG), the may
~al so be enployed as 25 parent®ral pharmaceuticals,
where t he danger of raising an undesired i nmune

the pigTal DGR Ao N EHE I I oret roihaoog alfRA .

qualitatick detkerbihationedfephoyes moqu:ubu@ b sembledtheemetbod gorpprigilg §pntacting
the sﬁﬂ%flet\r\ﬁ{hgaeéon%asﬁﬁl" gfﬁ@hh%tlbﬁ o?‘pn%‘ﬂbﬂe@@'c@or&nﬁé %iheflﬁ\yenﬁﬂn,

body or 'a so e recegt or coul ?E\l gb tl
wherein Ips @dheéewwwnoﬁpe'f%"v (rdribe &ng rP%Jﬁ%e R s Sealiy
perfoﬁﬁiﬂf_:l erddtetbe ot ﬁ(&!ﬂfa,tlvé b&epfrﬁénmf tdrgetensdleare bisdiag esidt o

far tr e :

compfg. i s Ginub e IoefEG B b e AN G 9 B penerst
prepavéticreardi useaf MiPsare @il dncqreratpg berretreb)sfeﬁfﬁence '

at heroscl erosi s, heart, gallstone disease, cholestatic

liver disease, hyper choI esterolem a, obesity,

[ ating fromparasites, virus or

PREA%%%?E?éﬁwiﬁﬁﬂwgggge g. bacteria and fungi, toxification

originating fromorally received toxins, conprising
Genepfl MdthSd & hilgn@mortdI&S! intRintatiponimat a con”posi tion of

the invention or a conposition prepared according to

the invention to a subject in need thereof. This
prepaeammfmns faibws biee damerah reagtiornngthod of mm@tfteo‘umqﬁ@n@!géonomer

‘with 9}1 ap?‘h‘l? %O‘F&Uﬂgﬁhtth@a%sé fhl&rtbemgﬁcﬁﬁé}* iAkisQitalé s@vent. The choice of

monqjq\eypg%%ggtplgc%ﬁm%ppel a%}?l'gly o(SﬁOO(gq!mithQer a”%\)gqs{ﬁ‘ ?nd is routme for
the pdisdAaRited inytheatteTiss polymatdation sctataisiysaddiwl drsinibinter in a suitable
o IpGtidd | heat (for heat
concl BBl Rl ) D90 ot et or e
cleavhblgrnifiateesdi t es, virus or mcroorgani sms such as

bacteria and fungi, or toxification originating from

»Aftero / }ayltnlé%ﬁggc{ngtgi elés Es%ie dI cﬁ%!& Igle{/ne o os“a%%ngb % ﬁfsgeg glzle 3nd the '

print tooimiEst Urguod mmememwdtqmllnhermpa'ﬂé@r éﬁf@@?raua@rwved by

extrar &1 ?e%ﬁ W‘&li’é&f‘wb& Hd/0Gth e HIpP& refiliing thllsolder: fbioa given
tar get capacity of 'the MN conpositions,

, Pe“"ér?&lt‘mér dai | y dosages are contenpl ated; such as the

nost 30 g per day, 20 g per day, 10 g per day, 5 g per

day, and 1 g per day. The MPs may be fornulated
EXAMM €O di ng to standard met hods known to the person

skilled in the art, especially fornulated for oral

use, where it is: expected that MPs will be

MIP withrilnoresceinoas Bipfata he f or m of powder s, enul si ons,

encapsul ated enul sions, pills and tablets, but also as -

redients in foodst uffs V\,here 8%5 N, appear
in 2 AP TER L AL Sh e R Pt Bga e FOF MRy Al For
ethylefégTydoRtirhethaarylidddrs(EGDMA)CED owrfjuosistéino asd 1geﬁe¢taahydrofuran .
(THI-J\;\Ef %h(%g%ﬁ a rﬁ;t KIBQe‘? bath %qu 'For ﬁmnpﬁﬁso? 1012001

I ncor referenc

azob@ch@exqqpmarj@nﬁ@g) A )éﬁ:ic@leﬂ ,s}q@rl)t. Aften, gls§W@ﬁttp% golution is
purg@ﬂ‘ %tﬁfpﬁmﬁﬁ%t@; enr1di g, Tiee pdrgnérmpagion isanitiateyl bip eontredus bV light

(365@&9&?@& 4g§mgr%gthe? l‘aéts’llj ?%a(}/w r%crere is %ﬁ@l%ﬁ%ﬁ:p%ﬁ@r‘s mlcromzed ina-
manaaltmorBu,to persicletsives fbtwene 19 ruesamt 25 Wve s Brvdeh &I§@§X96‘r1“ THF for

30 nﬂﬁ%& AhshEehd HitefddReCOARARE ihQBSanel/ THINEZ5: TB)C i White powder is
does not exclude the use of the presently
left fgjakicdr¥sed HI P compositions in anal yti cal deV| ces and
nmet hods known per se. Hence,
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scope a nethod for the quantitative or qualitative
determination of a target nolecule in a sanple, the
nmet hod conprising contacting tR2é sanple with a
conposition of the Invention or prepared according to
the invention, wherein MPs in the conposition

EXAdIPbERf i cal |y bind the target nol ecule, and
subsequently perform ng a quantitative or qualitative
assessnent  of tar et nol ecul e binding said

MIP Vg0l 75% 25 [9MRIEEs context, the disclosures referred

to above, which relate to the general preparation and

in 4435, AL AR Gl DRGSR S BAE o E T ence.

| eth\rimeéb'aplam%thQW!Cl astdECPHIAY)Re §F abie epd ead |18rmlo¥etfr9mn§°furan

TH%PxE I <§rh§ hetawstreabatﬂﬁaﬁ?o A, 02 § ol 2,czf’-ammsi§wutyhmmle/z 2-

aeobipldce i et i dALe D ek ol A B he BRgen s puraee

witroAr fieondmen. The prhdeerzetior diimidated by centiyiobs U light (365 nm, SW) for
24 TR G Qr‘ﬂc@ btaam3 Tﬂé'régultm%' ;ﬁ%e‘? @Mblfvfshr A&t 4he |§ FH‘ crérdid in a

nerization

person skil
margiaépwpgar E%,pagaﬂg ﬁ'éesal?]et\’"ﬁ?'f g%yrgra%drg a“rEuTrfean‘T"\%der IS refluxed in THF for
30 mbhneeadd)raat ivashédbaddfiieated foup mies irbethammol/ TMFL(AS 5. Thie f-white

povalgxg{gtleF“ ir ¥ dVa higat.ors) or heat (for heat

eava e |n|t|ators) After polynerization the
(often) rigid and crisp polyner is mcronized to
desired size and the print nol ecul es, unbound nononers
EXAMPHE 8r ossl i nkers and initiator |eftovers are renoved
by extraction either by direct wash and/or with the

refIUX| the sol vent for a given period of
M-’Pt"l”Ff’eCh"Q@a‘Eg(ﬂﬁ/ﬁﬁ_ MW with fluorescein as tenplate In
a 100 nt. flask 1.4 ml of the nononer nethacrylic acid

I
o 900 0 £ GUSHER) R BN UL o
EMAﬁ)ﬁe’ijmntwlqﬁeglyvm@leﬂ@awﬁc BEith PEGHM )4(3(9 ofi dpliceriderd 12mi
etrsmiafrof&salq (THBRR G.hk@c( &Y8 |h6h@5t@ﬂ BathaobBm . id. 8y of AAHCN)
aZOEIEIIF ed 4 o)g, 35. sgg 36\7:! orlggltohgrqrj pﬁBﬁg !suatddgél s|o®ly After
dissplkigmerd s_oamoons p@rgaﬁ Mithattr et 15ymireTbe Rolymerizakionjigimtiated by
con(u?\ﬁ:%s A Iig%WSG‘SQ’fm %ﬁfb‘r‘ 23 hoJBQ)nré?ﬁlHé bét’ﬁngﬁ)@nLééUlEhg b8lymer is off-

white SR 310 TP BEET B MBRTE TP S8 <iar Datig o Rl and 25

pmi Therpeinldex isdrefluxedidiice oy TRDfami3A - aﬁﬁ)dnmidemasaﬁdj arfid filtered three times
in eﬁ%\l\gfgﬂlw {7'5”?5‘3) e ﬁhl@ﬁ&bééﬂ"fk&l@ -a@@ry ovdrGhighel t e powder

to"air dry.
EXAMPLE 4
Binding capacity of individual MIP particles
In order to asses the differences in binding capacity/specificity between the MIP particles in

the powder a binding experiment was set up in its simplest form. The MIP’s from Example 1

were tested for binding ability towards fluorescein.
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NIlP with cholic acid as tenplate In a 100 niL flask 1.4
m of the nmononer nethacrylic acid (MAA) 9.5 m

et hyl enegl ycol di net hacrylic acid (EGDMA), 2 g of
cholic acid and 12 niL tetrahydrofuran (THF) is m xed
on a hot water bath for 30 miA® 0.2 g of :
2,2'-azobi si sobutyronirtile/2 ,2'-

trile) (A i d. s o
o o RGBS A ) S
with 5Bl ofifluoreStain palligore(O.0Smiah in ethpral); angt ke fordomin. The guspension
was cgytriﬂl: latanﬁ %ﬁ%s%na(@m Wé%rre%ﬂvébp l‘-l‘h@ pQrﬁilcFéEl WeﬁeetH%ﬁt\AEshMree

ymner IS mcron

times R0 PEEIAPE TPe FEEHeT 4 1013 SRR P S gl Plate
and th® capscityl Sreaummﬁ don@ byafiduaitecbunting e fapticlésOif Ovhitierlight (all

part:cieisﬂ %)f: and ‘{\é? ?\gg@’\@d Eérl ﬁ%@%\ﬁé&%mﬁ v(ﬁ%p rtlnclefs when exposed

- to Uvdight (365 row)e Dunitgthe USEMWUEhBNM'P'SﬁW ﬁ"t@ﬁdﬂ'qr e na%qsaﬁrw order

toseé@(rgéér@érﬁﬂddﬂe&em m flask 2.8 nl of the nononmer
nmet hyl am no) - et hyl net hacrylic acid (DVA 15EMAA)

9. 5 m et hyl enegl ycol di met hacrylic acid (EGDMA), 2 g
The ;xnftureb ghdvin lacﬂgdreamﬁk drPovetiay eictuat ptitheftwp @rctt(rWE*en aith white light

and U A I(Y)t_gil e s %{poﬁ’éﬁatrg 'rbflqﬁfeg ifufina38d WitR white z?lglﬁk &d the Blatk spots

onirt
are thezw awam%%dzgrﬁe@ FyPr8seans RAtHiEles (FEom fiayrand) 't jsevidegh pat the
partléiésqudlrmnat%ﬁtvﬁm whigsight (Wiate dpots) scd alithomberingithe gezeniiuphescing

, pamcc(% \{lSlé]la gﬁgmﬁ?}aqslg 8? é}ég@@'laéég 55 ITﬁe H@f‘eh n%e ?rfjmpﬁber of particles

ours on._an
visible gqiaderdhe tworﬁué‘e;egg Utyrtqsp}grc%pw rlages(wqt the @Wfpnléatloerqf ngIIP
resul@&nA thesprml@lbﬁ’ BF & dem&tnoﬁh dﬂﬂﬂm{g WP fadticlésCaray populatios o een-

 binaipg MIESIADs BB %208 0% R AR iddind Rl bothcled YSER on

affinityl preperties \&I.Iltea‘ndweWHEcr@a@ tZs)mndmecamﬁltVéneﬁsméra&‘».a@"%ﬂ bind the

usedﬁ:&aﬁ\b{e Hlve% Vi€ (it bolip e LE 4 Binding capacity of
: I'n I

I VI P particles 25l n order to asses the
di fferences in binding capacity/specificity between .

~ The ;tn&tErel\Athﬁwndtccbmlé of iflistrapovuterbservationdihaythe)guesn finpnescing

partlg e&ﬁ:‘it #f‘?ereﬁ de{g\s et§ é It c%n%ﬁ%béf:%g@n fmges%lfce‘%ot ESHRlated to the

t owar ds ,»
partigie dige CRUSCIbREVALE) qergspedsfto ST agamndindiia ehlRY beypen different

bindit\§ MEP §Mﬁ§@§l dasi ;hﬁenasp(fmbree&émaéWIfféreﬁw agaBLipystatesthedthe MIP -
partlé’%%%(h%&?\% di e&e%I bllln gb?flwmﬁé)rlcg%.lheo&gggtapé‘ tﬂ@llvﬁl;céd"be increased by o

- selecting the MIP partlcles Wlth the (in this example) hlghest fluorescence mtensnty

To conclude on this, the present example demonstrates that the binding capacity of a
composition of MIP particles can be increased by removing non binding particles. The binding .
capacity can be further improved by enriching for MIP particles having high affinity and/or -
multiple exposed binding pockets which bind the target molecule. ’
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1. %gﬁ%ﬁtoé ?Fe Q%E)co)np&smﬂﬁﬂb@rhpnsﬁg mofeelMmgrthtedlblymers (MIPs)

1. A rret od of eparjn
naving RAFHOSAInG GAPEANBNY Soer RN ALPEaS, ML S gestyarbeumprising
a) obtaﬁrhwé)sum\ﬁsﬁg olmr@bmblerrmprsgwﬁaﬁ@mdtﬂm adtgetsnestdie Gnidywhich have
for a target nolecule, sald nethod co sin %H
been p&ﬁaa%vﬂ@e thedargsbmelesHle sy a"AENs therep %P'm%qeﬂe I
b) subjta&%gttﬁé g@dpciBbe bSto angkfiMky sUrifibanen &Q@Muﬂé W@ﬁi the template
sing the target nolecule or a mmc thereof

molecule Ap# KEGABIBGPEOT A BYTIEHIATERS HPd FRCARILE98EE M Ps

c) recotlé’rl haMiPkrar bl?k'lrthé béﬁbieoégdhf {qutﬁ‘éi blfﬁﬂlty Mﬂ‘rc@hcﬁh élheedure while
n er eof

ate nol ecul e or
substapyaly SoFTIB0 Jsee%p&ge@aemﬁr@g%’éﬁhat do nqtpi r\déE%%retPWgaqeﬁ&fmm the

recovepgd:’@rogj@@tarm nd the capture agent in the affinity
I cation procedure while substantially exc]udi

d) comgr%ggctagw% regguRred ARd aRfieRally ReqarRs YRIYC! &P UEREL bl said

compo§iggh.ure agent fromthe 10recovered product, and d)
conbi ning the MPs recovered and optionally a carrier,
vehicle or diluent to obtain said conmposition. 2. The

2. MeREh8E 88EHHING td Qaifd &I whekeinWhe EtitireldtentidRbUpIEd @@@@ntly or
is coupled covalently or non-covalently to a solid

non-coppigaly, O Bs3lidRBatRt hod according to claim2, wherein
the solid phase is selected fromthe group

3. The method according to claim 2, wherein the solid phase is selected from the group
consisting of matrices of cross bound carbohydrates, synthetic polymers or combinations

thereof.

4. The method according to claim 1, wherein the capture agent consists of or is part of a

soluble chemical entity.

5. The method according to claim 4, wherein the capture agent is coupled covalently or non-
covalently to a moiety selected from a dendrimer, a substituted carbohydrate, and a substituted
soluble polymer such as polyvinyl alcohol and polyethyleneglycol in order to

expose multiple capture agents per soluble chemical entity.

6. The method according to any one of the preceding claims, wherein the capture agent only
binds to a fraction of binding sites in the MIPs of step a) that bind the template

molecule.

7. The method according to claim any one of the preceding claims, wherein the capture

agent is a fragment of the template molecule.

8. The method according to any one of the preceding claims, wherein the capture agent

comprises the template molecule or mimic thereof or fragment thereof bound to the solid
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consi sting of matrices of cross bound carbohydrates,

synthetic polynmers or conbinations thereof. 4.The

nmet hod according to claim 132 wherein the capture agent

consists of or is part of a soluble chem cal entity.

205. The nethod according to claim4, wherein the
surface oapioigty \Amjx&fet/eri applicaté,éal acpediicoidnyation soas-to sohsthrdiatly gvoid

t ed froma dendriner, a substituted

exposurgg?@bqq@iﬁ %@aﬁfgﬁ’ec?ﬁgﬁp?u& ed sol ubl e pol ymer such

as ponV|nyI al cohol and pol yet hyl enegl ycol in order
9 tr?ﬁ S¢e mul.t i Ie ca % aaen er. sol ublte cherrtl can rises th
- 2 %gEbrsing e apy B S Gafiig YBien] e SR cofherises the
templat@l’rﬁ;@ﬁleﬁg eilndd Ihisredf\bEir@nmerttlﬂeereﬁmioune tcaie sblidbsiriace or

s to.a ractonof ites.in the MPs of
moiety, SPigpegT aPRIEOIS, i PP oo sb fat sUosiaall o pfits of
the captiid fgeht arcepdbadta the dIRE M any one of the precedi ng

claims, wherein the capture agent is a fragnent of the
tenpl ate nol ecule. 8. The nethod according to any one
10. e inbthopraecerdingdo ahpbnd of mb@ra:emng Imanma,pmhmen geafinity

ses t e nol ecul
puriicaP GRS FaPBSIOAI e BOUh e SN Sipabiied BELSdiorsllon
(EBA), pararabynetisibicad s gdratgip holabfiger punficatispetidfdagglutination.
orientation so as to substantially avoid exposure to
the MPs of part of the capture agent. 9. The nethod
11. Aewdcl éfgprésariagMIPs @adihg Glghi binding cYapamﬂtWMEiamarghtanolecule said

metnod ERBPHGRS SDIPTEG AR Tihe DG ETHET B Bidey s Praled o

said tar§dt nigkeaile/ or avminicehereofa e firsbitbe of mmmmbn spaeitd bistain a MIP
ation so
al

f hat b t | | t f .t
partce Sizp ST B LS TA Lo EY FHRRYA b e e rstediEe onfayina Epipgtaly
all tempﬁﬁ@ ﬁfoﬂdct]@sfaﬂd @bﬁor@ﬂl? sobjetting the Wlhns obiamemio awleesred step of

inity p procedyr e | sel ec
microniZagn G AT SHR ST RPN B GLF D TN BT GhPE Ry or
MIP avepadeadnagierir of atrnest 5oapar=ridi sabseduehtyosubiediag the MIPs thus obtained to
(Qflctlon and glutl_ﬂtion 1011. A net hod of
the met%? LA 135y WEN %”ﬁ?@ bi ndi ng capacity for a
tar get nol ecul e, said nethod conprl si ng subJ ecting a
whi ch s te cul es _consi

2. e g R E0o o FBL b WISTaR APl 8S PIRCFEBE! MEoR-R P ey

performgdep of m cronization so as to obtain a M P particle
size sufficiently small to allow removal of tenplate
nol ecul es, renoving substantially all tenplate

13. Tmé mawioasscadsrdmgné cramahh vr szghm&;aém e infoeorhiddisn iswistained by means
aj ned t? cond ste 15m croni zati on,,.. wherein
of grindgg; GG, Py  BRFTEe; PISEBRcErik g, of Sonsion

homogdisatiemi zati on provides for a MP average di aneter of
at nost 50 pm and subsequently subjecting the M Ps
thus obtained to the nethod according to any one of

14.  TheéuwnBod-atbording to any one of the preceding claims, wherein the target molecule is
a molecule found in the gastrointestinal tract, such as in the human gastrointestinal tract.

15. The method according to claim 14, wherein the target molecule is pathology-related.

16. The method according to any one of the preceding claims, wherein the target molecule is
selected from cholesterol, a bile acid, and a bile acid salt.
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12. The nethod according to claim 11, wherein only the

first step of mcronization 33 performed. 2013. The

nmet hod according to claim 1l or 12, wherein the

m croni zation is obtained by nmeans of grinding,

M tdrhpasitioxdd irssiuble, Mirsmmsreingubdtahtialiiall IMIRg jn theyoomposition bind

17.

..grinding, or. collision ho ni sation.. , The t ho
specitiShl 5 e =6y Msis o et B AQ b die ort RSt non
binding KiePs @&fdy eptionaligahé eomposttiomdaes ulotintiida cill bindirtyesites for the target
mol lg%stroi ntestinal tract, such as in the human

strointestinal tract. 2515. The nethod according to
claim 14, wherein the target nolecule is

o, el BH S Lo Ba ) RS PSR s rm 2

um. bind specifically to the sane target nolecule and
which is substantially free fromweak and nonbi ndi ng
M Ps and, optionally, the conposition does not include
19.  atde dompdsition atéRsing @ ciie 17 ar g@whoerirethel averagt8argbebinding is at
least 1¢RAERAMItIOf GRg&GE A0 thadg uniis of MiAM 17, wherein the average
MP dianeter is less than 20 19. The conposition
according to claim17 or 18 wherein the average target
binding is at least 1 mass unit of target to 10 nass
20. UmhetddnPosiibP acddddifg Thancompeisdldimen 7akecmrepared atcordimg to the method
one of claij 17-19 prepared according to the nethod
of anyaﬂeaﬁe)a'aﬁeﬂ?- claims 1-16. 21. The conposition
according to any one of clainms 17-20, wherein the MPs

i_n the coppositign bind chol esterql,,bile acjd bile
21, Aeremmopton socodiia e BT ot SHIad Ak hErb P b i
compo8itio bindBBolkéte?dl, Bileracitber ile agiduadtr maceut i cal . 1523. Use

of a conposition according to any one of claim17-21

in the preparation of a pharmaceutical preparation for

22. R donfikiieRbccdrding iy haybise of clameli7ax1afor ose af a pharmaceutical.
cardi ovascul ar di sease, hypertension, atherosclerosis,
gal | stone di sease, cholestatic |iver disease,

23. Use of a composition according to any one of claim 17-21 in the preparation of a
pharmaceutical preparation for the treatment, prophylaxis or amelioration of cardiovascular
disease, hypertension, atherosclerosis, gallstone disease, cholestatic liver disease,
hypercholesterolemia, obesity, infections originating from parasites, virus or microorganisms
such as bacteria and fungi, or poisoning originating from orally received toxins.

24.  The use according to claim 23, wherein the pharmaceutical preparation is for oral

administration.

e



25.

hyper chol esterol em a, obesity, infections originating
fromparasites, virus or mcroorgani snms such as
bacteria and fungi, or poisening originating from
orally received toxins. 20 24.The use according to
claim 23, wherein the pharmaceutical preparation is

A aretloochior ﬂm'quamianm oraqualitaBvie 8&tedninatidmoal aftarget melecule in a

sample, HE et ol Blog Pl bRl R AP BO o bRt v

one of ddiras 483 @ ataniposition rpps:pzalrded accoatimgiociny@ne®f alaimhd 6pivherein

MIPs lng éﬁ&&ﬁp%%p%&;@a"‘i%%ﬁ%%gg rﬁél% a}%as@ﬁé’éq%ﬂ% Bé}formlng a

quantltamwpowahtadme apsassineobofitgrgbt mdletble biralingetaidredrepasiton. and

subsequently perform ng a 5Squantitative or qualltatlve
assessnent of target nol ecule blndlng sai d
conposi tion.



