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| MPROVED PREPARATI ON OF MOLECULAR | MPRI NTED POLYMERS
FI ELD OF THE | NVENTI ON The present invention rel ates
w0 o0o7/pi9avenent s in the preparation of nol ecul B€T/DK2007/000083
imprinted polyners (MPs) and in particular the
present invention relates to nethods that increase the
bi ndi ng capacity and specificity of MPs so as to
IMPRGVEDCPREPRRATIONEOR MOLECW SR IRPRINTEDIACLYMERAL S | N
phar maceuti cal preparations, notably those
phar maceuti cal preparations that bind target nol ecul es

! -{ ntestinal tract e.g. cholesterol and
FIELBinéﬂ'gEcﬂg%hi{oﬂi\l bile acid salts. Furthernore this
i nprovenent of the preparation of MPs serves as a

The @@%ﬁ%@%kﬁ%ﬁ@%\% e%s ih rEf?e ?n%hgra%ﬁ’ ot m§ﬁ9{ﬁ%@ted

polymers/ P and l@pwlg@@rstgne\m@,e@t muq.-fgpp dﬁlai;es £ @ethods that increase the

bindMigQS Badity Ak @QedFQRQGBM@saJo%leQ PQ{cbéﬁﬁiablbﬁdhélﬂ ubd8s capture agents in
ul. e

pharﬁﬁc%@nclgl}rgéaé* ?ngt g\: Eggé?sg pﬁsfr(/\?ﬁg‘;ﬁcza reé%ra%ﬁﬂs‘gthat bind target
moldcules iri Bralastneindessing! tsadt ieer. chalesteral ashipileeacidsiany bilecid salts.
Funﬁ&%L@Eh% .mp?ou'é%n@ Qf‘/t@lle%?épai‘éﬂoﬁro@@tw%vesc&s @fBans of

coval ently c @II\? form ng a polynerizabl e derivative
charggtegigation 8%&5@ BFter polynerization, the functional

groups of the nononers are held in position by the

hi ghly cross-1inked polyneric structure. Subsequent
BACKEROVRD OFfTHENRVERTIOINGt e by sol vent extracti on and/ or

chem cal cl eavage reveals binding sites that are

conpl ementary in size and shape to the target
Molegglpeimfriating onsynkiesic\nalymess igwl weessavhererfongfional and cross-linking
monbmeroé}HQgﬁl\hﬁbrtzEQ |rp94e}ﬁi‘@§ené@@ﬁ’\é ia@ééﬁ\%l&ule‘TWh%LHcﬁH as a molecular

ey Rt D Pt FIE oMV GRER T8 g oex with the
tem@rtegiinadn-govalehPeitarectdnengyl oy ealalesitly teunleshiarping lrasbangrizable
derl\}'é? LEof ﬂﬁtt@lﬂbl}été‘ Qftel Bél?lﬂtanfa?ieﬁ”tﬂte ir@Hetioma Bﬁﬁl‘&%‘ %F‘EHeronomers are

heir use been extended to ot her ana
heldtué EPﬁWWSth§ lﬁ]{ﬂl}llyagqsnliuq%(ep ng:negﬁ IS"(S%‘:II’&Q ﬁa%q?guent removal of the
temglatiei Hyl saivgniedx@attiapiral/ estremicb tieavaph aeeaBtindigd siea thatrade

com%l%ﬁ%z\gﬁ\@zeta}‘ng%h%@w tH8 éﬁééﬁé&eaﬁ@ &n QI'NQ Wagga ?Ho'i&ﬁlar memory is

_ have affinities and ties a oac“ g
intradyeRdein dhe BRY MBI WARI S TBY/SERFEMPIIRied #O MIP), which is
now @b p4YIayf rabiRBing ieatardd vatht \Ree Righ épécificeal  ant i bod| es for
sensor technol ogy. Because of their highly
cross-linked nature, MPs are intrinsically stable and
Originghy: MIPs wacs emplexsdrig stationpryapgbesciatiPb® nataldy farehisal separation.
sw@wérﬁt@nm@e hS4 6Bergxtentickte oﬂfeesraasz@capfecmq@@ subl@s€thin layer
rgani c s

R
binding gseavguthe kindine sitesftepthare dffinities and yeledtiyities appnoedmg those of

antibody-antigen systems. These mimics display some clear advantages over real antibodies

for sensor technology. Because of their highly cross-linked nature, MIPs are intrinsically
stable and robust, facilitating their application in extreme environments, such as in the
presence of acids, bases, or metal ions, in organic solvents, or at high temperatures and
pressures. Moreover, MIPs are cheap to produce and can be stored in a dry state at room

temperature for long periods of time.

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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tenperature for long periods of tinme. Hence, in
principle all MPs are made in the foll ow ng way:
woewonege and target (or tenplate) nol ecul es aPET/DK2@d/000083
sel f assenbly occurs, cross bipder is added
andpol yneri zation can be initiated. After
pol yneri zation the polynmer is broken down into snal
polyfefigdtion @an B chitidted. tAﬂEgﬁblymhmmh ¢hd solgxérrisabtaxdn dbwh into small

fracttoﬂg arl\l/b ?l‘?’ei I%Fq‘? é @'H)E] 19 ?)ﬁ:e d;tﬁ* g fl\ﬁ];s R dﬁl@bt@%&@fﬁ&%ﬁ& }arget
moleselnwmelsz wﬂhmmﬂéame W‘ﬁﬁcafr RISGUYWIGPREY Lerrﬁéhvg%‘i%eﬁaqi Ioana

wardsRsragical steps in preparation of MPs are
illustrated schematically in Fig. 1. Hi story of MPs

One of the first exanples of MP preparation was
The desedlitbehtolagicaatdpy impreparatiod Of UDiscte ustited asrerhaticiyrid Fig. 1.
of silica (water glass) for selective recognition of
dyes. Much | ater other kinds of self-organizing
HistopyseeMEP$ 0 buil d up networks wherein it was possible
to bind targets/anal ytes specifically mere described

d t .
one by LRGP RB oL BRES By N FasrPones oo 19 Dieker) who
usedamkind 988ltica( (sfater Sirsa) fob 8@ectBheacotdiBion ahdyepuiMfigh Iatg pyher kinds of
self-Brtb%nﬁfﬁP %?%I Em@ho BQMQJpeﬁHtJNMer iwWHadRg ittV\hag pB?srmé & Bhd %ragtts/analytes

I ecu rect to used bui | di n
speciicalf werg leaacg'ba%é%w%@@ € %P%(F'Fﬁ e Pﬁiv'af%és i ?éct
bi nding would Iead to a nore honpgeneous distribution
cnoifl P8 Shé 58, LAngughout the polymer. Hovever, -at
s the problem of renoving the

tenplate after the polynerization. | n order to renove
In tHeh®708 BRd aé@st(eft Bhea M0ey, @néz mcpghmum’r@sppkmhc@ﬂ@f a

R ePOGATL e b TSR e i on
scaffiokladasidrsirmizedp They craim waset th@hth@fctn@nt binging woulddeagidodh MRS
homgb@nebngdlgef*ﬂ@ﬁér%}qﬁndﬂb élfeEQﬁl%hb'ﬁcﬁlt kife ﬁJiﬁ‘BetaHbQEvé?f attth§ same

Inding site cont ai n
timerinitde e TP AT SHEPY % Merfealets SRt PRvpE By I order to
reméveethanéraplatechoind nil@nsieativot of ghe polgmehandieshermachl bond breaking is
needieci ficity of the resulting MPs. This is very
I nportant for MPs used for anal ytical purposes
especially if the object is t o separate
Prep%h@z_ii PIPPSIIERRIULE eetrﬁ&rng&h@femmatacw loR6 of thiaefi@dmetdliisediduiring

poly{ngné?]tﬁvgn?trg% %%stu@ iyl %? bl ng%um%r ?(gérh et%cé"?nfll%? %pdrg ?st ﬂh%? ||0% of the

bindMigReites willhcoptain bmﬁmaﬁﬁqs%mab%ﬂndi@ ledttmmnnlateﬁaglvtﬁe'@ﬁess SPec'f'C
partEJ boMRMmdIbRbe $m&€aﬁ$tﬁdlﬁn@&§a Jesﬁe@@pé&fﬁc@/ 6k tht @ésﬁllﬂng MIPs This

I den[ﬂf%t%»t Kﬁr(&gP%P%edgar Tr@lyévgl pL?% f g?pgmaﬁ‘y if Ehenaajeét is to separate
stereoisomeric forms of molecules, whereas this is Iess important in the case where the main

objective is to enhance the total binding capacity of the resulting MIPs.

In certain analytical situations it has been proven that the template has to be of a different
identity i.e. instead of using the actual template the produced MIPs are build over template
“mimics” in order not to pollute the sample to be analyzed. It is obvious that finding a
template mimic that is capable of ensuring a specific binding between the analyte and MIP is
a difficult task.
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"mmcs" in order not to pollute the sanple t o be
analyzed. I t is obvious that finding a tenplate mmc
w0 ba/ov4capabl e of ensuring a specific bi ndi nECBKo#E1000083
the analyte and MP is a diffigult task.A conpletely
different nmethod of preparing MPs is by polynerizing
the m xture while the nononer, cross binders and
A coftr\ﬁl@tﬂl‘ﬂtli@fe(smt nte@ﬂiﬂlﬁﬂ c&tpeepﬁs'rm@; o5Ps iab@ ppterizig mraelr inixtuHe attele the
[ LRh.an e ' Vi R .
moniyel oy BrdRis Y« BBy VARG Wil U SRS b M Formar i
an egiulsiondiensg Raving éhanestitanh MEP ps @ padislediterthydpakrielord,). The particle
size SMAMPIRHHIOWMSEhi PHoREkS. will BELSNBRAEoRER 6EHRE tfrﬂﬁgsme_aﬂdnomer
e stirr,i et_slze in

th t rate (determ.ning the dropl t he
conceiiantng e piof atF e guRingaps foplst SBs Brd i@y R order
to genpaditke sisssd®whdo dtjim otdsessio [t stiothe sdlution et tbieentha®0000 rpm).
Accohﬁa@ to rﬁsra%g'tn& disadahtab& RiMERs BRR of bRRCKADEANES MebBration
~thi's type of processes are |ong preparation tines and
timep 3o {PMeYIBldS- | n general the prior art often describes

the difficulties of preparing reproducible MPs where

In ool b P A FASTE rner e A cls B ot e Shrmeuoilp pges where
bothahe canesitnand Hieswpkeier ianetaiompponaiseth thehezlomsr thamsiepicat). To date,
the & &y r?ctﬁ%ﬁdcheché PolBIRRAE gésd)sﬁbibglﬁéiﬁoa_oh b@bahﬁgﬁ?i?@)mpositions with
.. capaci Sel | ergren : aining a usefu
h'gh%é{'ﬁjﬂgc"faéaé?yzgée%grﬁ”awég} k forming pol ynerizing process
Is used to prepare M Ps, the high degree of cross
[ 0l | a mcronization of the polyner t o
Obu@grygg%g a&%%%?%?e si zes before the extraction of the
tenpl at e nol ecul es can be acconpli shed. Methods for
WhemawMozmmbmly?f@izmg @fodess ¥ @Eyd € drégdreMIpd, nkIBigh idagree of cross
.areas rangi.n rom t C nt, i iLng
oinao 337 OF P AP0 &Hs BOURRY oY Shl porfE Slef BordlE e
extrgshion ef edipawlete owleCuirs rarhe adcemplished géetheds fes nigrgrization are
usedei_h%N&iﬁé\ltenﬂnﬂGé#i&l%-reé?ﬁﬁrﬁl_:iirﬁ@frbr'ﬁ_&h«lﬁ @&ﬁerﬁthﬁ?usfrﬁ%crf\e/?tgg mm size
m croni zation process i.s a crucial, part of the. ,
partilerl i e Bl i, B FT iRy ot RSP LERBR S SR garticles) for
electaicslicirtuitee Diespitecthe avb ke thesmitoanizitise pidsesk is p colesiahiphrd of the MIP
funcftiawsalihe i%J\qblgtH sdeBkigity s ca%‘&ﬂ&/?ﬁ% dcdudi SnRdorRBiE: RNRE dbRAbed in

u ol ymer  obtained is grinded, and sieyed
deta('wrm?s&wﬁgy%tug% MNEERPS i By Tesrtipage fightrsibigelvmer obtained s
grindegimpidateyefl (artitib eiz&/kdsed) Refoow etraxtion efiyhleatmplatafrorogbe MIPs.

literature the renoval of the tenplate nolecules is
not intensively described despite the fact that this

Remgyalobtamplatecr ycial for the functionality of the
resulting MP. Most often the process is only

tn e AR B Rl o O P it g P ARGl e cospre
the flabiethi fRid procise déd arpdal ferathe digetipmrliBo0f e Peryding MIP. Most often the
process is only mentioned as a non-specified washing procedure using one or more
specifically named solvents. Especially if the MIP is developed for use in Solid Phase
Extraction (SPE), e.g. as a tool for pre-concentration of analytes, even residual amounts of
template will disturb the usability of the MIPs. The sorting of MIP from the matrix used for

removal of template is often accomplished by filtration or centrifugation.
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Extraction (SPE), e.g. as a tool for pre-concentration
of anal ytes, even residual anpunts of tenplate wll
waele®radv4e he usability of the MPs. The sorti neCDDKRMOP/000083
fromthe matrix used for renovagl of tenplate is often
acconplished by filtration or centrifugati on. Known
efforts to inprove MPs US Patent 4,111, 863 descri bes
Knovwh &rfditsamhbiiok e1ipdr ee- di mensi onal pol yner having a
conponent which is a residue of an optically active
conpound, which residue is chemcally renovable from
US Petenti4 361 pad desaibbe s eorbedliabieithreetimpiniariat olyser bavingr @
com;?cfne%lqclp%l ay’régi'au@of‘/éﬂ Spticaliy &Q’Qé’ﬁgﬂnﬁ&ﬁdo whit rédide lgeﬁemlcally

pe of said residue of ve CO
remoyAe R 544 BOlY BT & e oS RH R Go st St eAER PE Polymer a void
corrégpontsy tol thé size bihe sivapedf odid sedidliepd IOpneaﬂy caotiveemmmd naygpnd a
partlELﬂ?lI anccgl‘%‘ﬂg%mgnfw fﬁﬁ&%hgl élﬂ%%l irf ﬁ’l%' \Q)\“beoqufalaorgﬁ é‘l | y

active co
corrgspendinghig| tae sherigel Sttrwetum of sajct "é‘ﬁ‘FP% ﬁ%\?ntgﬁa@h%ﬂswa C%P%nde " the
opt.dawy @ctma CSMbSlﬁW%@hb)the teniplddS tiRattRaMIBintdRio8aR shbuld be able to
bind 1 %l produci ng synthetic enzynes or synthetic
n 5H?ﬁﬂ%%]¥s conprising the orientation of nononers

around a print nolecule, addition of crosslinkers,

In U§ ‘%ﬁéﬂ?ﬁ 126 893 ¥R nfetisd HPREdRIG sTHPEREIEIE ek %F%ﬁetféfantlbodles,
rint nol ecu}e t hereb reath{r%a lcawcée{ Q:} €link
comw&n&;ﬁt@g oesl?tpggrbgdap?@nqraa n apﬂr'in Jﬁﬂ.l &:Eﬁi or] crosslinkers,
poly®kazingeth 4 polymer aataibsgpent repiovyl afthe hentvhéletuwsydheleby breating a
cavnﬂqu nqa'l c%rrggﬁong*ng Ro QL B%Fmﬁ"ﬂﬁ@é%le’t ReRREd EU lﬁaﬁgs% specificity

nt c based
of thégﬁf’ PWArAY) theriemelske mecﬁ'ét TReRtRer s ds éﬁ‘i’a P%"tf%f”??BF%E“LHrB"eme”t
clain®gdidn IUSIE) 'Y, 8 3Ris thasd dro6ptintizipg h)dmihta‘sabEMen khentebiplate molecule
and frBhGRk: Gl Bhop te* %ol'ﬂém£q§&t' on of porosity in the MP
escr feans to increase to per formance of
a M P by increasing the access to the void that is

In US phenRdedst @Oh nlh?rbéﬁ&lowof 'ﬁbrbﬁfs’/ Ig eRPMat B debcribedSs BIHEIAE to
nonone

8 eC|f| sel ect
B A IV L Tt R O
nﬁaﬁ@ﬂmﬂO&ﬁxéﬁma&l it is suggested to inmobilize the
tenplate nDIecuIe on a support material prior to
ner|zat|on of the suggestions to inprove
In UE : ﬁéﬁgé9§§pmlf’§§lhﬂ%qzct% PRANYTRYS AR HpiRgd fo generatlon of bile acid
specifhaua@taaa iirs US @904/0 15 YE0onAn diie sggestet e iramobilitecite yiereplete

molecnf:é M Psctjpamln‘?ﬁeﬁ{] gr@]l J:o Mﬂﬁ&ﬁ%gfi %ﬁ)f E%g@%&éﬁn? k@ﬁ?prove the

reparati on
perfqr@me afiIPgideel \wﬁb@erﬂﬁwﬁlcabﬂﬂa@s%ﬁ%ﬁﬁféaﬁ BRgOMArsYrithe
architectierdntisdmids, palcy Frd sil Plotge RRIPS thathtalehpladeChrivd @r during the

structure nmpl ementary to a tenplate nolecule. The
prepﬁrth?Pr@th l&I%ol i goners

US 5,994,110 discloses MIPs, which are produced in situ to form small polymers/oligomers,
which include a structure complementary to a template molecule. The polymers or oligomers
form a coating or image around the biomolecule, which coating or image is removed
therefrom, and discrete entities are derived therefrom, which may be used, e.qg., as
therapeutic or prophylactic agents, i.e. drugs. Due to this type of production process, US
5,994,110 does not utilise @ 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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forma coating or inmage around the bionol ecul e, which
coating or image is renoved therefrom and discrete
we@porn9®eo are derived therefrom which may be BSBEUK2007/000083
e.g., as therapeutic or prophykactic agents, i.e.
drugs. Due to this type of production process, US
5,994,110 does not utilise a mcronization step as in
accoeliy/@ris vad, 1M Brepthbsd whieh pxiapiarldcoiar whights, i@ ¥k [bl@r end of the

1-20? 9(%% rgl%l%g ?&llthe‘cffegg dgogloodzoey}\gtsdigé c%%gaﬂg rr\'\r—ghg go?h%parQHig

ds suj esf
suspemdqdh@sqmbﬂmstsw@te “eqpcbblgders'wrathewne ﬁa@%am ‘ﬂ@gs effgetiverprynon-
bind¥aepn tHeerthdPs are sol uble entities. It is e.qg.
specifically indicated that therapeutically active
M Psaccording to US 5,994, 110 are those which exhibit

nol ecul ar weights in the |lower end of the 1-200 kDa
OBIETfe THEINMENEION Us 5,994, 110 does not di scl ose any
nmeans for separating suspended insoluble MPs into

- d bin ; h hand )
t i A R RS T B B BN Cnodk R P R PR o
provide MIR compesitionsthavine aj sulfisiently highdinstingsagacitynger aptedllow such

compBitagd o 64 U%QH%ﬁér‘ﬂ%c%tPc%I §dbl|é’eﬁltoltf19a§§@¥lté1ﬁaﬂ}4et{o soluble receptors
avil n a sSu n

sitlon
and SRRt cpissoon o it Bt s PCompeRl Ty M R vag agppertie
overipniop hdMIBcempositidnsappl i cati ons as an alternative to
sol ubl e receptors and antibodies. It is also an object
to provide MP conpositions having inproved properties

sumﬁhggﬁ#ﬁ%ﬁﬁpqg&n%MP conposi ti ons. SUMVARY OF THE

n spite of the above-di scussed attenpts to
i nprove existing technology for preparation of MPs,

In sﬂﬂ!éfoQh@ﬁ%v&%hlss@@%tt@@@& BN Wﬁﬁﬂ'@ %ﬁ@ﬁrﬁdﬂecﬁ‘rﬁdl&jm‘bﬁp@foaratlon of

e 82 Al g, BoGRSS) bl S Rl Epg e compostions e
may detusbd dingslaasla seasbld dtaretypttorg. mntihpdich@ad soluble receptors in

metfdd€ 3F f@éﬂnenme?e Ek&3h&EEM fthOBddyNE alRAYcuRSr t&get molecule is

particular target nolecule is relevant as part of the
rae%ﬂ%?%ﬁ?*°ﬁ%étﬁ?€@%nt i nventors ascribe this to the
fact that even though individual MPs may have a very

The gnl—egg‘nta}men%ré Xscfnﬁé tlﬂs 33 %%r'\binlﬁ tgzﬁrl%e%ﬁoﬁgw Elda‘P plIlgg may have a

zed S ex ['arge vari g
verydﬂgfbi’fﬁ'@itm@r afafveni Igiareis atcomResigon plee-pi Higranizegfayigded MIPs exhibit a

Iargé ﬁméw bmndldrgaamméatdwakadm@d\b Wl@arﬁ‘cﬂlﬂlﬁlﬁé rta,udam@ahe stael binding
capa|%¥ gnssaI |ﬁf6{:t§|bylt a:r}dn%nsu%]tg B Iy e CH nlgaalﬁgec : tor as%grrﬁj‘%%fﬁ TL_.;Hmle
termsptheddidingerpatioroftdnewn Mlgé@mpcbsgtma forghe ;qjg%td|glayd isgypically too

low $0PWhd& MIPOH @fasMPRtedndtRath BbiBbialréRpIAS dvEart®ogiel wolherapy.
receptors and antibodies in therapy. The present

i nventors have al so focussed on the fact that there
The hasetrasventdrs héwee alfo fanyssed se drecfact that there has been little if any research

in influence of MIP particle size on the overall binding capacity of a MIP composition.

The present inventors thus teach to further improve the performance of MIPs by 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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in influence of MP particle size on the overall
bi ndi ng capacity of a MP conposition. The present
WO pooen9sons thus teach t o further inprove the PCI/DK2007/000083
performance of MPs by sortinggMP particles after
their ability t o bind to the tenplate or a tenpl ate
anal ogue, thereby effecting an up-concentration of
Also &ht fb?ésieﬁ@ﬂnyeﬂtarfs?ﬁt/e dangddn@atMhBpertBymariss lof MIN comegdsiioas can be
sorfin ro.purifi i on._p S :
morid @R BB RS nPOaREERE er Tl PENHRER Lot G gore, s
resubinpdh MEP patitles 9f snoallehevesedeedice wheeabtheyeexdibitan improved ratio
betwRBAbRAHE sitedBnPFoi@aBer at ed and hence inprove the
average affinity between the MP and the tenplate and
t hereby the binding capacity of the MP. Al so, the
Hend®, @6& st bspeenthersedeay mvergni relatkstthatméthed pieprepariv@receomposition

of MP i L ' <i ) o
comsitd, oSS TR Bl SuleZPRANELHSh BRUihg ehipacity and specifct
for attarget madeculen srid MeshAdtGOAWHFRIM P particles of smaller
a) oY RIRULsEh&ioniansalipicl By, Wbt bintl tAdtargarmuledild, ahd arhich have

beert SpBTEd s op et el gy P SheE R sePeft bkl
b) syijeqyiag itheysusperdedd4IPs Foan affiniy pPwifisgtieropreeesuss, WhepRin Hiseigmplate

mol&gieydff%lrf%gfwﬁ\énfﬁerm\bir BGnilidiheRion e 1Rgd GaRastiteagant
eCl 11 Cl ¥

f : t_nol | d_net hod. ,
c) rei:g\ﬁaﬁ pgpthgl Pas)tgra%l%gqs ﬂ{e%%p%lrlrg ag%gﬁlgpgf?%&lty{r@gg?a 5)|n eorocedure while
subskdrlly akdlatindiinedaptose sgengend Midsdbel do ndpihdshe caPthea/agent from

the RESR %a&&da ing the target nolecule or a mmc
thereof as tenpl ate nol ecul e,

b) subjecting. the o
) caiB pOAdER MRS R G IR PH AT T KO R PlgR i Abtein said
compdsioni. N t he tenpl ate nol ecul e or a fragnent thereof or
a mmc thereof is used as capture agent, c)
recovering the MPs that bind the capture agent in the
In a gb¢dndiaspeqhutihe foresant ioyension eeavides foim methed|pd pEappfing MyPs having
high@fhr'?dirvgj'ta{bﬂciEW@r 6&?&;?{ ﬁol@taﬁé],tsaﬂﬂlﬁe%ﬂ’gombﬂiinﬁﬁmjﬁin@iaﬂ‘dw MIP,
.the capture en romthe recove r c nd. d.
which SBPRRTR < RE T olecp B BB LAS SFare e Bl oAtk thereor, o
a firsteshércofenigronitatioesd ag o abbainieMIg dadickeosigsosiffidiently smap tgallow
remSf BAELNARRE FolecduRS, RARSADubMRRHI, AN téth S¥tedfSeduls #hd optionally
nmet hod of preparing M Ps havi I gh bj_ndi n caepam.éy.
sublfGindgine SHBEI R gPiEEE oo = SEri e d EBREPIEY Ryerah Sad Hrst and
optianally seedond gteps A wmidvbrizatinhipcdvides ifpra M&savesagsl diaraeter of at most 50
um_rml ecul es consisting of said target nolecule or a
mmc thereof, to a first step of mcroni zati on so as
to obtain a MP particle size sufficiently small to
In adhit@WspgeetONapresént ireptiat provmdbe funlagsmpbsitimy dffigsoluble MIPs having at

ubst i-al | acll{}% ?:gg.czgte nol ecul es and optional ly
Ieaséﬁrfﬁ %%ng ﬁcg'l‘%“@ Btg% 'AUS obt ai ned to a second st ep of
1) the avesrde AR digmetghisressham?@ Uiy r st and
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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optionally second steps of mcronization provides for
a MP average dianeter of at nost 50 mm | n a third
W@3@en93944 he present invention provides for a PCI/DK2007/000083
conposition of insoluble MPs having at | east one of
the follow ng characteristics: 1) the average MP
dianmeter is less than 20 nm 2) the average target
Finally, il BY abSecqtthk @eskntlinvansisn tslites o a hrastiget fof tredithgiaseliorating or

reduty Hﬂ%ﬁc'e {k cMa %se:% ?ﬁ?&&?ﬂ%%é éro%blcoﬁg gt) e o? célr%ne vascular disease,

sane tar
hypaﬁmﬁlgm@thV0§m0@@rqaﬁgtpmq dseagecdolestatic ﬂmmﬂi@aa@

hypé?é%?@sf&oléhﬁae%béém, ﬁwf‘&tubr@r &IRfinaliBy %tﬂ Baraditel of nﬂérborgamsms e.g.

esent .invention to use

vace HE R RO R g b B TeBHT Y PREY FPBar At prainegeministering
an effédiveroeutt ofal cqunpepidicabf te ifentiohe & sezecdmneed thereof.

prophyl axi s or anelioration of cardiovascul ar di sease,

hypertension at heroscl erosi s, gall stone disease,

er di sease, hyperchol esterol em a,

LEG%E (?trﬂE %% ions originating from parasites or

m croorgani sms such as bacteria and fungi, or
Fig. POS&HRMaBE d@ﬁ.b@dmtdm e MIpRSAtSN PryRBure. _

toxins.Finally, in a Eth aspect, the present invention

relates to a nethod for treating, aneliorating or
Fig. P egiumilenainttheough oK thef ingentive pasessee Hesctibel fiareim Tieprgrasags can be
revis‘?t%ﬁ%é\?etrélrlgn&fxf faddjjovascul ar di sease, hypertension,

at herosclerosi s, gallstone disease, cholestatic liver

di sease, hyper choI esterolem a, obesity, infections
Fig. 9 pgt nat i ng from parasites or mcroorganisns e.g.

er|a d f n|n originatingfromorally
Pu"%ciag‘é Ort%%( by Eﬁ%ﬂp?cglg%d; ad ion Stering an effective
MIPsaiiptibind dife @rrmdﬂtp,cwch Pe A coflestere! iikpmplete coupled toihg bed particle,
is ret%é&%ﬂletthg Mesy thai—m%d-rﬁsgé&h%lﬁq'aﬁd Rt&disdarded.
Schematic depiction of a sinple MP preparation

procedure. Fig. 2: Sinple run through of the inventive

Figupy Hcrasisies descri bed herein. The processes can be

Fu“‘{S%MéIEY@S%WﬁEal times if needed. Fig. 3, Part |

ation or sorting %{ Expanded Bed Absor ption.
MIPg\pipding Ffathemewa'afwoleé% Pafthe DAL RATIGE, N GHBTAUTI e eluted of.
The klukedl MIPk @GILh&eCOMph@Gptefid hiedibe daraity thaheahe triide ebdiiicti@dof MIPs

cont\é\'l!ﬂmg gbgmh’lﬁgsang mgé bﬂ_g “?’%ﬁppl nd passes through and are

ure Functionality purified
MPs. MPs bi nd| ng to the tenplate nol ecul e on the bed

FiguRad:t M urtideFr&HRRQAPIRALIK ¥in Reer®yUligdref T .

The overlay picture is composed of the two pictures taken with visible white light and UV
light, respectively. The white spots represent particles illuminated with white light and the
black spots represent the UV illuminated green fluorescing particles.

DETAILED DISCLOSURE 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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The eluted MPs will have a higher specific binding
capacity than the crude collection of MPs containing
whedohoiomdi ng and non-bi nding M Ps. Figure 4 :PM/PK2007/000083
particles fromexanple 4 in angoverlay picture. The
overlay picture is conposed of the two pictures taken
wth visible white light and UV |ight, respectively.
A “mBl'la_‘EuMhin’_(peinﬁ@mcﬂym@ﬁl(EEEm a palyinectasprsirguaivitiat est widshthat at
least%ip%&nchgg%gnagg OJ\!'?I ﬁg?egésérg%%% ﬁ\g!e?@lgg ﬁ%?%ﬁg}%ﬁ%orporated ina
MoNPINSONESYREC! Mg FBsY- wawnmmmupﬁpt foordymerizatien. The resulting

pony;fnet bGaM prdg/mealzémmhﬁau&_fs d lﬂfrﬁtﬁer\ﬁf avithe vilaéH aprbshéhdah @84pe to the

d t ft te
tempigtariRecy- Ty 66 Mt FroRiRtd e b LB fTEbS Py fasteatng
rempal gfrttemplafdvbi?) leadng partiplavities opgY fios imigractéoni \tnrctes tgrget molecule
wh.c}t%gﬁ)btést@ts iatmtc%ﬁt%t hle rt‘erﬁﬂétte FOBERS RARIE breSerRRBe@cation and

nore tenpl a no| ecu have been incorporated in
cleinge, ReHGHBIIRGETSRIY SRATEeT i Reriralate [oRT 913 MW BleaRiEg that the
term@I"MIR” aind “PDRsY BB isedtintertharideably edthl the RgprRediyEENMIPafattidle and MIP

on i ncl udes a nunber of cavities which
pam@%%fgg£oég§ I'n shape to the tenpl ate nol ecul e.

Typically the MP is sequestered into small particles,
1t will B8 ruﬂbéfstfoa@ ikhat teRd MIves ér@m@)éalm ee pregank #Hven@ditare eRoiube

mol et e TS Bicreeec b S B PhacieCtuGal LS m e
gasttointpstimeletrany lsince theeir insatubiilive lipvite oe prevens ¢hdif passhgenintoridie body

(e.gCih@d éﬁulaﬁ&]ﬁ flsph MR t@%ﬂ*—%\’:lﬁél'tb&ci ah %Etﬁer%rcﬁshﬂlhen administered
articul ate formo

oranl i Miti e Bl Prarest (VERt9 b RSB AR to the
gastevpestmsl s ubtiRhpyabtd dsmsedhdf M thefenesi cl es,

respectively I t will be understood that the M Ps

enﬁ oyed in the present invention are insoluble
A “rapp MEE S @ B hichihas notryi heenpyijecipdbtocan)ydpicenizgtian prdabgnse still

incobrRERTe LR Frioklileh OF atisgstidabiih@rgas Frlof fhdte Rdlecules in the

Cawtracttheshfbcserucpuerér insolubility imts or prevents

el r passage Ihto the body (e.g. into circulation)
fromthe gastrointestinal tract. | n other words, when

“MicRATAbP L RAEEs %é‘ﬂ)ﬂoh’ess%h@e R@nh’gs ﬂfbs' Whith@ap %ﬁlﬁ&mtam template
i nvention w n confi ned%%o t he

into gmalqr c?FﬁtC@t'f\WaT”eﬁ'l"ﬂcsP'tim‘t f‘tyr ttﬁ@g}fpaf%mawﬁae of f in
the feces. A"raw MP" is a MP which has not yet been

A “talcf‘ﬂg.j rﬁ&&&ﬁje”tig inatﬂé_gf]&%ﬁtownze%: 'afhg m%‘egulg %5] %lcﬁta' rlatp can bmd

corporates te ate nolecules or 'east debri
derived fromtenplate nol ecul es in the cavities |n t he
A “tdhHatBtridiédute”es norMally Qieh@éd tdthe td@ROrRRctiBEbRITASESISo BE a mimic

therg’(%c%l g S’at ,%HGQ e Mavmg V@I‘easrt urﬁrBXrt an téentlcaqr}basltn%ctfggndﬁ pr%ﬁle which
matches that of the target molecule - a mimic may for instance be constituted by a fragment
of the target molecule). The template serves as the “generator” of the voids in the MIP
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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into smaller particles. Any nethod suitable for this
pur pose may be used. A "target nolecule" is in the
w@e@gmero4ront ext any nolecule t o which a M P PERDER0A/000083
A "tenplate nolecule" is normably identical to the
target nol ecule, but may also be a mimc thereof (i.e
a nol ecul e having at least in part an identical 3D
presérttruhl\@nblbre attloger varficH erewiap@the pBtaphemgtshsgendéd triselublamgetparticles

havnég #h% slrlzeg di scn%]sg% ﬁ%r‘é nnﬁgn{ Y;ﬂg‘atl ?ﬁ“ﬁﬁy $Er|f‘i:c%a§ﬁ He%o%dtog% be

expa@ém/b@d aiﬁom@n (@%%émawa to agrson ékﬂ)@d sthe ﬁrtt he MP
structure whi ch subsequently are to be able to bind
he target nolecule. "Affinit fication not es
A"SUPRAGY ol PP eaER donE Ponmater B Uk TRy 8 g FEsnchor a capture
agerg [b¢ Ghdang obcavdiengorb&nwmalet\hmnﬁ ndp.sHemne,eanadatariddi (pidsthgpolymers,
sugapérr;n@cgllé ssugﬂnlba' ?@rg)er Q/&Z%hﬁ:ﬁqgcﬁglt}:%Q%WMeld'lﬁ ﬂnseapreparatlon of

eht such
chromatqsﬁ@nh@gwaﬁsﬁﬁlé MHRtSErve) asiie é?l"dd%ﬂaé?réré‘etsﬁ'éj Biipss tagigdal may
conta_M Fésmt‘aile %Waﬁ@rolﬁﬁ@%ﬂlch @IIdvao@l:ﬁg aftee abfturd dgent to the material in

que I8EI %Lé;ﬁ d{em?ar%lzu | n rig st allrb !)\%? toaé'le%%PsoH slg?ﬁ‘mh% art of

o ra bead
chromratqggmhsc muﬁ@t:atmnmﬂ pmiemaﬁnqi pibay mai:'tomchv'eﬁe‘ytuﬂ‘ﬂ?éértb@ &lig phase

may!H3dé ah Sh)%fcgl Fﬁhﬁ thansws ﬂirlcﬁﬁtuF@éfh'@ﬂﬁvé:lﬁ Hrgeﬁéfnd insoluble

parteg ST S ey ohe piamies AP Bl e Rep B arrRpeLence
the dodid iphgpetthay bd ingbe firpcefdiveds (peafesriahly hiliovele a chranygsparaphy matrix
preéf'gﬂlyné hatRUEdifabedbs Qéh)nﬁéd?i@(épr‘éﬂ#!aﬁy %s@ Xfmrﬂr%ﬁbéo%arated by

ad so tion rson skilled in the art.
electromg %t'a"ﬁaé%)eofaﬁg OF'Y?"ISH'EabS‘?éQanf PIWext any nateri al

whi ch may be used to anchor a capture agent by neans

Emb%i eRis &R o ric Bk ¥&| t@&dﬁ%é@gk%‘%nvmﬁfie any
astrc p gars, s, gl ass,

silica, rubber etc) which is conventionally used in
As sb&@‘ne@ra%B?é Qﬁé Qﬂésé}'ft |rNéh€idSWInQ€H A Uspedrabiefdsdb S M@iod 6 feparing a

comBSeR 52 O0P 0 BT G AV TR PAFBE I SR ap Pl Dnaing capacit

‘and spagficityn fpr eftatdet moEpotiar sridgetitodtcomplisingrat eri al i n

a) o&aﬁmgl Qghspe%m StehdodBid MBH, mtsr%ilnaltﬁe aﬁetlﬁmm@ afd Wh&h have
erson of skill in the art of

beer Biep TP SETB NI RUTHE SIS B1oT LG SoDP Bt PElcule
b) sihjedtingrthe suspersdeldiMiPp tragreaffialy harifieatdonyprptadsire; avhefein the template

molmecc{?uadfégw&t i &%P%%ﬁ“@{here%lr %tusg&gy A6 RAC

rtIC eS SucC when conp arltt(% Ig
c) reocpy%mg the MiRs that pind the ARtuse a?ﬁrgﬂréﬂﬁ:@fﬁm M EiEca eproce ure while
subss@itiatly pkehsdingnthy chgtuiaadene afidMIrsahatf ddoert dindpthe fceptatd agent from

h tography matrix (preferably a matrix
the '%%\feg%ﬁ pro U& é—%‘m beads (preferably those that

may be
d) C@rebﬂamatté@ Mygf reﬁ%/@rqd@mﬂgw@pnaélvmrf@n whigmor dtuget o obtaln said
cc>m§€9ls1|t1'|cﬁ~bdsﬁd']c &irfidrs Cehickedravailubnte aek ks @iectddPamongst those that are
ct,,acco

e TRt T i —
comaesitéans comipesieg salid smathesideaqubriiflespr epari ng a

In other words, this aspect relies on up-concentration of MIPs that exhibit a desired,
sufficiently high affinity for the target molecule (or a surrogate thereof such as a relevant
fragment of the target molecule), but this aspect also has the effect that non-binding

- fragments of an original raw MIP are removed from the MIP composition ~ in its own right,

this increases the binding capacity per mass unit of the MIP particle composition to a
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conposition conprising nol ecular inprinted polyners
(M Ps) having high binding capacity and specificity
w0 2007@93939 get nol ecul e, sai d nmet hod conpri si ngPE)/DK2007/000083
obt ai ni ng a suspension of insojguble M Ps, which bind
the target nol ecul e, and whi ch have been prepared
using the target nolecule or a mmc thereof as
s;gmh@m lda:gr@emvl Bauipe 4 Bhd scdojrahying Fighe. & ispeisdethit e dresent

mverﬁgﬁpeirglttlgé ﬁ%} re;nfldngégteQEatpsrt&%%g “{ehart \%}?Eoeslntn)ng ISF lnsoluble MIPs

prepaied ryohethgdaiewnds theagst mcbldagéame f@ythre@fd@érh'rrﬁgnq P@”ﬂcles, and
that Me%in@nhgc‘t:a&'cﬁ&j péhﬁa&d@lﬁtlﬁf@nﬁgm cohfpobifién edrf bliniproved

I cation proce bst ant,i al | ch n
cranh bt e BGERT PIE Pt HBE RO WLt 4
prep&@pibnl bemagatme MIPomey he sulriedied teethepruatication S’emcb)d§o the 1% aspect of

the |ﬁ\9¥1‘310ﬁ rﬁ]aglrt;eg&r'M ifed \ﬁlﬁ\cam{lq{n%glnthFo'r Q%Iahﬂg ﬁ‘is&l@BIE'Nﬁf’s, notably

taln sald conposition
those kpewregthogla mhaﬂenvawe ra@r*qnaé?ﬁ obtajpigg ﬂ%\. @Rpqity and %@egébspec'ﬁﬂtv
MIP &dp@riont.nose that are pharmaceutically acceptabl e and

known to the person skilled in preparation of

phar maceuti cal conpositions conprising solid
In therfelldwing, veripusr ernlrddgngnts pf purificaiéan sgberss designed fyp@iFtcompositions
will 5eed|,gﬁ,§sémnla@taqoncentrat| on of MPs that exhibit a

desired, sufficiently high affinity for the target

nol ecul e (or a surrogate thereof such as a rel evant

A firdtrgaourestt pueificdtive stizangestcomprieesuthed thelmapturdragenh sspopledics\@lently

or ndR8ovalR |€fc<§ ng/iotpﬂ% e [0 S Qgh%gngt&?gﬁﬁ@ﬁ%tr@g) -a1e, this group of

or | |na raw are renoved from onposi ti 0
Pur'flcaF"P\” pehemein 2y iNgHEes typiral chramategrarhic Ruriflptiof 'ﬁ‘ﬁthOds Hence' any
mateHp agdfiiyin peoniFessaphyiahd @fmitalh endvhddspacddfd) Butqoeposd toloinphases

; TAAN K 0 ying
are (B8 SV bl PR oo R Sy te2 BT RO O
combipetiqnsitegreefo denonstrat e that st ate of the art

conpositi ons of insol ubI e MPs prepared by rret hods

e art

A seri el pReree) Seck & e R khIhi AR siheapagryne copture
agerpepnsiss of amis pafof asylubla chemivaipagity (aawinare.ddor pypifioatiad by

meaFE Qﬂ:%g#g'hﬁﬁilailé(n Ry, Hewvﬂ’r@ﬁrﬁeh eenﬂﬁﬂm@n?sd&f this ehEorM‘foésls those wherein

ore be unde t hat g/
the GARGISF GBFE T /EPISRE VL5 I R BhIEn Selasiscdrom a
dendsineygr, b kubssicutbd earbatiydesp,entd sofubstitmitedsobuitie palymerysuoke as polyvinyl

alco gna Bsg %{g{ene@%g %ém{gm BRlhRd §QfipiRsRatd gbgptsrb%wsbmbn@

nown net hods whi ch 1 nvol ve nean
Che“ﬁ‘é@‘ eskbvai ni ng hi gh capacity and/or high specificity
M P conposn tions. n the follow ng, various

Irreq?aS os thef \&n? t) g er &o?e?p%gﬁ%t%ﬁ%f:@\i% |£ gél?&/éf some
embgqiimmtscﬁf tb@fltst penect ¢rihe Eivention |NSAPPRSdRVingde t:arpéure agent binding

to o BFHCBoRBER hdihG siERUR HROMIP \HatigdH ihtep a) that are capable of binding
the template molecule. Put in more simple terms, this embodiment ensures that only MIPs
having a desired binding specificity or binding affinity are retained in the purification process,
whereas e.g. those MIPs having non-specific or weak binding sites are excluded in the

purification.

One way to exclude non-specific binding sites in the purification process entails using a
capture agent in affinity purification, where said capture agent is a fragment of the template

molecule. By selecting this approach, it is possible to omit, in the capture agent, parts of the
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or non-covalently to a solid phase (such as a
chromat ographic matrix) - i.e. this group of
w7093 i on schenmes La. includes typical PCT/DK2007/000083

chromat ographi ¢ purification mgthods. Hence, any

material useful in chromatography and sim |l ar nethods

is useful, but preferred solid phases are matrices of
templdte $oldralendhicinarRdpalila besompying hﬁthidth@ohdmé‘s fonkdinding to
the Pgl%% a“‘t]%/lgséﬁ%ecﬁa{llgﬁ@ctlgaqu Qagc, s %)vﬁ?n{e?tﬁ% g? l%glgnlgerrg]g%deras putative
cross-trastng ihdingisites Wiclke acptldmiée Heekt M%r’cbatsw@ldabm@rco ireglevant

targt&dy Bhy & SQhHR. Eaﬁif"%&@*a“@@ﬁ??“ "f‘?ﬁd Reb&G Lt cohfosiion
whichbis e e Reaoware PAruNan B salive he aathil st s

moldchie i€ &t tarrdlaagartause thoa plioits @f/aﬂi,eﬂ'ﬁH YWSHy and hCG are identical
non-covalently to a noiety selected froma dendri ner,
a substituted carbohydrate, and a substituted sol uble
An afjgiingiies tostmg,ﬁapagoagl@,is),tpiqqiyqe Hsetepgyhese ghe capture agent comprises the
temﬁ?&%lﬁ%lé&ni@&ﬁﬂw € Blerddt oﬁfrﬁ@rﬁeﬁt tﬁer%&p@c&&drfbllatsbﬁﬂ Surface or moiety,
ent s sol uQ e chem.ca

i RS o i R R R Rl g eggosr o e
MIPsafrpiaft of 4hé capterelranes- h@cs.ebxeweuﬁg therrepianbagtinktnitssadifl support

or mtol%?y fak E%Ele@l%ge?ﬁﬁctlgﬁalftﬁgo thav g1atdrRAt=RiBA @mugﬂéﬂ' cadutidtfagent
ure

becogieb sLbSTR Al tht Py ik e g e R oS e of the
captorfe dgientdwitigiot he aterpblate binsliractol tbe MPRs andhhanoe YIRS eaphige of
bindh§ &H’ﬁae A §c @ggﬂﬁg bare Bk th%rﬁb‘ﬂ’u?esa%é?\@%llpm YerMnRs ohtaUﬂ tﬂg oferall

désired speC| I Cit i ndi n |n|ty
purificatiop h@aequfﬁe ﬂh@ RERFYCE Plesyieh Brﬁ’“ﬁf‘??é'é?gé“ W%W@éee &foge ¢ bea
compdsaa dviMEB phﬂ!tleﬁ,gwl‘i\sﬁlssmmtﬁallwaIDMImaa’lﬂclbs; md]hegompd)sﬁmn bind a
partlgulgr t%%‘ t QE%L é@l@a&%\éfblnﬁ E sﬂE ‘of %eta lst noQ b%iﬂ‘?d Wﬁe MIP

ing sites | e puri catlon process
Part'é‘ﬁﬁa’i tlh§ CG§1|PF\§W%P capture agent in affini ty
purification, where said capture agent is a fragnent
of .the ten Iate B S, appr oach
AteRpYa s E 4T ES pReIsE ™ s RO Hral e gPRiRG oy SRBAE P to tmit
the bihdioe hgvate threoteeturt @geiltiaot the MIRsaabbrefasfeddbakdbe ipHigfication

metl’l{UsdtJe? Stgé:efg\?grlltfml iSGHS, %efré?ﬁ e @phiredb & cBthFIEE% thé ?e?ﬂpla_t@rﬁolecule

or misic SRAES G bRt s o SRS So S bk A P RAF pichever
appleatle)s imk inohr-spexifiacbrigntation iss ehat subdt#giatihall pawbsibfothb icaptutecagent

bl E%ant Mgy gets. By way of exanple: | f one for ‘
are %{ﬁét ance vvou?s(rj like to prepare a M P conposition which

bi nds luteinizing hornmone, it would be relevant to
In tHXdke0@hdrb ehdcspilrd Rigeknta$ béunidso RdoBE Wligholrt thdaffinity purification

proc%c%%g lmaaté/ede dsgeﬁ%cc::?e%sff ri%ﬁ\éﬂ{pé %P glgtatblse @Iriﬁ%#ion tg’!:_lkno ggl’wh?clﬂq"ehes on

er na
coupfing gf Faptwe ageristtep solitharace. Hioweapt ifrie psﬁj%rrﬂ @ehﬁxeupyéﬁcatlon

procEﬁ\ﬁeﬁ@é’GI%c@écﬁfr&ﬁ'tﬁ@ HtoRp @bndBtiY 6f EXRheed b& adsbRABIBE NEBA),

paratmhagnetlc beag segaratlon an8 holqovx?’\l“Jber purlﬁcoartloerI ety,

Expanded Bed Adsorption (EBA)
Conventional chromatographic methods using a packed bed in a column can usually not be

used to isolate particulate material due to the tendency of the particles to get non-specifically
trapped within the static void of the bed.
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whi chever applicable, in a specific orientation so as
t o substantially avoid exposure to the MPs of part
w@boorhegssempt ure agent - hence, by coupling thePCHPKR#03/000083
agent to its solid support or yyiety, at a selected
functionality so that the orientation of the coupled
capturing agent becones substantially the sane on all
The 'mtam sHPdple ingBRAs tmleereg thé thrbmaa@mpmceﬁedlh\at al@@tetm@ﬁ “tHa&olid

i |1
phasF. ﬁﬁgd%gg éitleﬁ‘\é\fﬁy not al g Ql(é}% eo%"tfcle% g»%ss th{ouglanH% caumn The
advammxeaei:m ﬂblle@Bﬁatechr@fogv hes beant Qﬁsgll@g@stthq\pbssmdéy of purifying

solu@@h?a@éi'%g u@tﬂos@fzas@@@ p‘P&t@anJr'a &Bfldé ifAt b Qth@er&:e&HEkeor cell culture,
roauc 0

Su
it B e hnS S S ey 5 aaeoh g apolcton of
the raubattandlitakie/cadrhn R Rede & iZepats; Linmeleé abp Mpedehiinthat insoluble

or p%{ E\.gat@ n%élllél %H#rﬁé#eﬂro%ﬁhs alxﬁ"ﬁre%?é'tgs @twdg E%Eﬁ%%ngltaneously

tar get
with pidingcq élge Faﬁgqtﬁ'é‘)'%%-\lﬁﬁ‘ég %‘Pq %Prlfd PhP%ee?fﬁE\% P%IIV thig fpnner, time and
expéh@@selﬁr wleed prockees ateSrebGced £BUE Eer@eriag PBA @ivalikBle technology which is

econaolm\éi%ﬁ% ae%gmg{e Qgtﬁg fc%rc%hé Wg‘caﬁﬁ oflba{ &%19 sk}n g%}ﬁf Ef Fnlaﬁﬁules

e ag ent - and err
Howpneri if tf@madm expanHed thsfinerhesed yoluts er‘ih‘P stagp poid wh Eredied allows

partnEth]SteQﬁ&EHélQo ?gﬁ:mhr&@ﬁmntl $I@<§el§)h@> de@fﬁ)br@b& dORLRE WAt tIﬁH solid phase
ereo

i.d
of thE FFp 20 TSy P T HEOL P ARG PRRRER ) PaCIees Mkl i
questiom-asp H olid pbaseenittia beshis ohieveal Irs titseas it heis|ajsodien shown that

EBA Eé\{ be usdy fB.h%é‘c%Bﬁ WF @el@%ﬁ&‘%t@? %au@%ﬂtgt%erqat'éﬂalt (@8arMePs1.), In which
ure a n ]

t he cases r
mongeeRfTaT FEORET RO AL IRy F PELY GRSt 2 ibggy moced
with ltiee setebloed céltscamda;nysaqygﬁlyoa‘ppsed drabib/e system fwheed therped particles
had Bg&,hsn lﬁ)égjdm Ly gbtéxﬁéhhes on coupling of capture agents
sur

ce. However, it is preferred that the
purlflcatlon procedure is sel ected fromthe group

The ﬁ@@éﬂtSﬁJeﬂ&r@ﬁa@@ﬂﬂd&éﬂ tatlinadsonat u'vsmthb@ﬁémcles prepared by the

MIP ged:bI gglnealtnlcl)o% s% a an e e%tblaol‘%@é ﬁl scﬁ p?n\é'& op%ed patticles, of the
EBA eptigraexbesea cf@hmalrawgw@mimtarrwmﬁeotj@al E@tweﬁlpbé%kf@d to make the

said PRA. Ad¥t ﬁ1a9 Pk Urﬂ'BonQé’rﬁ tHsUaé Myp B%deea.&é&eaqsb@rtécsmtmwe flow of the
A 0 B gt Wl ChBet PrrkiBe o Hab AL S A panded
volusieabéccparti¢les with réiativieychighhdensity 6>poimQ iwill probablEBOVESUpEior in
ordegg@l hﬁ% giﬁ&ﬂa}bﬁ?’fs@% Seac[rf]@&lnﬁrenrﬂg%lﬁ Ehets f‘ﬁ.feuﬁ)}?%glntﬂﬂ&ess An
xeripl aw%amwe@glw b5 IE 4 PAlign SHk AR AT o HEE bed partces
that acky eitttea geis-pofous s aghibih émEBAptresityn of. Ghwsehvaga bBertemplate, such as
cholgs‘?:é%r 6lgcﬁlg i, Fsh:%u;glgé %r@l’e"dbﬁy}’w@ﬁ am Uﬁérftﬁ(ﬂné?ﬂs)st‘ﬂ!aygsﬁres maXImal

mat er | I N st cases ro elrn or
expospFRf the sluctiraliy and cftegrwa"& &h%raftéﬂsw Pﬁﬁmtemﬂ@t% mom%'e to the
bed phi€idles BEd Bieqpspaad MIRSwith & brefiér-asianftlora @1-60 fung@t.ibelow) is

apph%gftg 5:!% ﬁﬁé},lzédcgetdl sHY a?tfer suitable reaction time, preferably with recirculation of
the fluid phase including unbound MIPs, unbound MIPs are washed away e.g. by enhancing
the flow velocity or simply by applying clean washing buffer to the EBA system and lead the
flow trough to waste. The bound MIPs can be released from the bed particles by applying
soluble template, by heat, increased ionic strength or by applying a physical stress to the
bed. It should also be possible to utilise bed particles that are either non-porous or exhibit
limited porosity as previously discussed (cf. Chase).
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the raw material to the colum (van Reis & Zapat a;
Lihne et al.). The idea is that insoluble or
w@anviogkat e material such as cell debris and PCT/DK2007/000083
precipitates is washed away siqaltaneously with
bi ndi ng of the target nolecules to the solid phase of
the bed. | n this manner, tinme and expenses for these

As ap BRE@®SB@Stoaxpaidrtuaetliditethe bee by @rfiongtheRgha thethddedalil be

exod SEABORARNI Shyhs, BANSILRRLNA L SHAMENHERLEnd Aol ier

untless nu
conve@m&@ass rgnsperé inseapsing restpedsd Eeparaiion; aidtIB peditlegdloungto bed

partieles t\&d §@&bq@egm9 |th ﬁ?ﬁe bﬂ suib®t mJ.dnmn RAEH 54 \B4 8 flow-through
P“aséo%'f%m?at Yﬁ’yt Rg‘t‘ kand ﬁ‘gﬁ‘ﬂj@gg‘ 8?”(?‘? ﬁ%g%"é‘&atgﬁiiy LR8BS, density,

size cshals@qmtac&tl byopbitied, hyf cantrifugatied, sddimentatjorh dittvasion, tdpeure or other
mealg?fr{aﬁ géﬂﬁ%f aftBl §7d ﬂd/wgbﬁﬁsaﬁgﬁyﬁs@m@pé rk%lo?ﬂP' lig QR%%nSn, light

_ i's achi eve e aen it his oaf
scatterpgeEension erficieM- be used for sel ecti on of cells and

other partlcul ate material (Uamet al.), in which
bl ood
So, abs Oetsc art\ gt%omop % El)eltlg %,?ttlog,gpgartlc\:ll\% h%% f:lt ?hysbrr\‘%ggby means

of EBA\, ¢od a@@quhgg tmidreguiesent)ineentiop tbp Gl eéva@ha%w@hspgﬁenﬁed to
partWas bRphRR H?&@Pﬁé‘é}hbréb?& th@solRePRsS lbIBIBbdi Baktidlel Nof the EBA system

ta t t I
o P al SRR TIa) 4 Ao Le B en B TFR S St Bt e
M P technol ogy can be sorted or purified by EBA, if
SepdrBfortB) blaRhsRagluchBrliar ticl es, of the EBA system

expose a chem ca structure S|mlar or identical t o
the tenplate used to nake the said MP. As it may be
Dynadl poittaeh) dritedthéh@nidaRiepabtd ¢dvempad echidos@oidiedpahiBgnetic

beac{swrm{)ar@y\fopﬁ)%ﬁfn?téér! éﬁsgl ?eﬂ%ol%{:ulé? %Q%I:‘c%ﬁl %%%g%? é:{e?ﬂ#é &r DNA, but
isolagigm aherde a%pmﬁée”ebém sa%mgloq kinding gt P areanitbiod imympkitged on the
para%aﬁéﬁdbe@a%agém bedi ﬂ)ﬂesé?ft&i?ahla YarErcBEadS MASE (450 (irf) are

recofiopHes Rr TR 2AC! SH EORLELS TPl Sriae AT UL e Arganetic beads

carrydeg ietappheatwlecsle gharenally an eptdmdg spedific fok 8 onqonleréree protkin on the

cell, %B@ tl#éegrgf@ré {;% &t &Wer%ﬁ:nc@la&@ﬁ%téﬂi@n 119\9’6[ Qéé% iRcontact for an
orosi t ase | Nrra.

apprP%rl‘FﬁF Anath o fipe: fhe BWBT"@%‘?%F(Ha"dﬁ'esmqwehaé(&gobouf‘g the cell via the
antitpoiy prefixedpryefpplyidyl a/maghdticdieldowoitba sahplen¢sitaitdrat)nbound cells can

be \A%E 5&1 yURRENTRL pSPSRRSHER &fad% he f%(teEl Whd Wi’l@ll'l ke ﬁ\gﬁinetlc field is
m cal'ly

characteristics 0 WB at e nol ecul
remevedithe pﬁéﬂ‘aﬁ'ﬁtl‘:lp@r@ﬁsa\’ﬁa be ﬁ%eiﬁegp-ﬁfeéﬂ fAdser %Qrﬂmgrmally available,
e.g. oAt Byriab dits differdnit @mdd oPaciation {uzh as lbelyhwhoxys cabpky et amine

that ch FQ %s{) & cgh@ﬁ gh&frﬂnb@ﬁk? magrto?ﬁerstgét%geb%\?l&%@é‘,g{]dgg gs ta it@?ﬁ plate

recircul ation of
mO'qCH@IfERH‘PH IpsyBherss-M Ps, unbound M Ps are washed away
e.g. by enhancing the £l ow velocity or si nply by

appl yi. ng cl ean washi byf f rtothe BA
By PR LEP S 3T B et et BLe SRy o B TR pemplate
reactied Misondll bindite theepartice pad tarchesepbratehfrbyiwagker 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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sol uble tenplate, by heat, increased ionic strength or
by applying a physical stress to the bed. |I t should
W@ bk®o/ow4possi ble to utilise bed particl es thapCEHDE2007/000083

ei ther non-porous or exhibit ljqmted porosity as
previously discussed (cf. Chase).As an alternative to
expandi ng or fluidize the bed by a flowthrough, the

Sepapgtibncsdgd/magapanded by nechani cal stirring,
end-over-end m xi ng, shaking, ultrasound, and other
convection/ mass transport increasing methods.

AgglSpsirats @ phesforienen et peasreié Medasdlgs eod beddiclea pr ¢alls @stablish

muItF@QHth?é#Q@t%%‘ Qith |f6/rnjﬁiﬁ0|‘i1 Qf‘ﬁet@l)érlél%l&ﬁ@kﬁgéd déimiizpbi ﬁ&p@lﬁsuon
via a flowth |ver

propggiigs TN\ oML BT TG eSS Pt I S e e
opticdeprepéryies st merosshia@dly. Aypglutvatiopisqpierarilyessedligr diagnostic purposes

in raéﬁﬂ)tomt olﬁgg\le'tg.ﬁs ﬁ%@bf‘rﬁ@te@érh gfrlzg s&r&‘h@l.teg rS%oﬁrIﬁ{% &8. between

nmeans Separate a
erytifaeides i i5 oftgp gb@r n@}ﬂﬂlV@[ﬂnt alpqlt@ﬁtes dRp €6 pbh Iec’:up%ﬁrt an antlgen specific for
the ppAdation i(Repercxtansi on coefficient. So, as described in
the prior art of purification, particles can be sorted
or purified by neans of EBA, and according to the
Soluple es®enuldsexperingomultiniesemalateaehiampiage anaiogpelyeolegyiss; surh as
denotriﬁ'\e?i@rstzﬂu&lu%% sl%ﬁlfé@rvﬁ@ dy. %%sﬁe@&@?@h@%dd fatt B@a§|ﬂield do a

Il f é)ar IflCI o he AbsySt e EX@ ags irfing, end-
co eEtI'Pé‘rﬁ Lps E}aﬂta kb MdRd aF mtsuapetrﬁ@n ¥t P BN Sfigines
overmldemikimg, srekthgMilBasdsapaa &tid phase/fldw, redic. e templatgreadtiye MIPs will

mterg@trvg H:l!h% e%ﬁﬁénmglleaﬁést Q08 e.§N¢h Q\Erb%ﬁdr%ﬂgfpéﬂd BefdaM® form a

eve ol ogi es usi ng paranmagneti c ads
netwgrk, TS fretempigta PIPEAS ASHTBETS SEBIER YY) %b 0 ggss-linking agent.
typlcally proteins, peptide or DNA but isolation of

Un- IlgEecl @ m8 %rreese%arateg¥ro§1ﬂﬁl% l\flngDawlé’]e%l lnt%ggat%‘ dlnEtRe Qgt_flutlnate or

netwigdehy Fhee’atp@ﬁ'te@tj difffreacesdp gevsmyeaae stmm oplisth PraRprtigs by

centﬁf@l@@trﬁm @é’(ﬂﬁi\eﬁﬁfloh 3’ﬂﬂr&to|n0ﬂov@-fcyt§>b|{ébrypédﬁtuﬁél6r @El’fér ﬁﬁafaﬁi tride
car r

sonaglg g4 S BT rRary b P &t} Bagrns,

extensorhcaffiriqut gSubsequently, e mmatean@btm/h MIP pargicles age, gxtragted as

single Pattics LpSlyinAdtics St @Rk %g&i@ﬁﬁa&é 3t ne%)’l@a@ﬁ‘e%@ drBanlc solvent,

contact faor an Egro riate | ength of tine,
shaking, ohaYARRYIRY pAFR!F Lrarlatsdhe¥eei T ng bound the ceII vi a
the anti body are fixed by applying a magnetic field to

EmbbiifeRE RIS Qgﬁ\ﬁ&rpf%bn Qesend cel I's can be washed
gnetrc beads are fixed and when

t he magnetic f|eId |s renoved the paramagnetic
Ina @?év‘id@'a&%m\ﬁt frbmh;ﬁe bAbIEASE &ﬁprefﬁ’t@%&%%@%ﬁol&b@cmc MIP, the capacity

wos TR LG 7 e L e T Bl el Qb S come
way drume13 hrgtcholeatebd pu eIt (@e&@gmnel‘-?@ﬁ)a P@ntheb gklgmpir obtains capacity

everﬁl@@&h%ss(iﬁm Ph% Bl Br. SUEN(VAStBMbENDORL € nol ecul e
froma MP synthesis.

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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By coupling tenplates such as chol esterol or bile
acids to such magnetic particle tenplate reactive M Ps
waowdoz/oiiomd to the particle and can be separ at ePCT/DER007/000083
weaker tenplate binding or nongoi nding M Ps by
applying a magnetic field in the same way as cells
carrying a specific nenbrane protein can be
Theor&fthpécRdid&eparat i on by aggl utination Agglutination is
a phenomenon that occurs if nolecules and particles or
cells establish nultivalent interactions with
The fobowiag icainulefed rexamplelebown trnthe tragvife delowl wilibkivtith the template
chol Bt 9&&.&@% aﬁ-r\e‘?%artl&@vbﬂ&eﬁ@ro@Q%ﬁﬂ#@cﬂf‘oﬁwatveﬁtmélg&lar
tected e.g. by change in optical
d'a"}SF%p’éﬂﬁ ‘P croscopi cal I'y. Agglutination is
primarily used for diagnostic purposes in rapid

. The %)rﬁg r.l\fﬁoggrse% ﬁak{'aﬁééts(chc]&ger? Cglﬁ Bg 4 sy oy ég&% ST‘P\%?%%% .‘tassgiven by

di - or rrultlval ent anti bodies (Pla et aI ), lectins or
an antigen specifiTf Qthd MelcBRB taeiftfsioPthd tBREY S
etal.). Sol ubl e mol ecul es exposing nmultiple tenplate
or tenpl ate anal ogue nol ecul es, such as dendrineric
The Sich WE b pRS-e ItHeiPaG rtvdld) s gven b;chol esterol or bile
acids, can be applied to a collection of MPs that are
kept f1ui di zed or |n suspensi on by e.g. nechani cal
stirring, eémdoverdwd s Sherfipmetrari he MIBiseheigbund, a
fluid phase flow, etc. The tenplate reactlve MPs wll
interact with the tenpl ate nol ec
In oG AN Mt MIF B G153 MEGTSRCR HIRA S g of
choldsterol thapleadity ctfxpe)smlwgerduﬂed lid mesdied. Bterahosar dengity Willadso be subject
to cSiEhiRgs- 11 nking agent. Un-linked MP particles are
separated fromthe MP particles integrated in the
agglutinate or network by the apparent differences in
The 8RBMY Icipacty 2 theSNIPNS thedRéds@R karPEtO@E) that Tan by bound by a given mass
foPeGn Lfugation, sedinmentation, filtration,
yt ometry, capture or other neans that separates
after size and/or weight, density, shape, color, |ight

em ssion, light scattering, ext nS| on coeffici ent
Subsequently, the tenpl at 7reac (KAP Miarticles are
extracted as sinffe p stress to

the agglutinate mpIPnewM ko,as hea\(MIP opgani ¢ sol vent,
shaki ng, or by applying soluble tenplate in excess.

Enbodi nents relating to mcronization of MPs | n a
CA deh&rés BESCAlet@Irea foh @na Miresupfak® by &id tatgetprepare a

chol esterol specific MP, the capacity was limted to

17 mg chol esterol pr g MP, however, an un-inprinted
ThisvkiPbp ftier seuchétsane way bound 13 ng chol esterol pr.

g MP (Sellergren 1998). Another attenpt obtains

capacity even lower, less than 1 ng cholesterol pr. g

M P (Whitconbe 1995); MJ - CA

2
My Njy- 17 7 Ty - Purp

- which in mathematic terms provides the intuitively expected results:

e Smaller target size provides larger capacity
e Smaller MIP particle provides larger capacity
+ Smaller MIP density provides larger capacity
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The present inventors see these prior art problens in

obt ai ning satisfactory binding capacities as a
waeongmeeieence of not enriching for effective bi PUEDK200M/000083

the MP particle conpositions.igThe sinplest nodel for

the tenplate binding capacity on a MP is a pure area

consi deration. The area occupied by the tenplate (e.g.
DesctPOOESHtOE @br)‘acﬁSoga Mllﬂ’rp@tﬁdmdwmﬁ rdférendd @ tpablridigentsibutcatetween

n used as a guide to determ ne the demands

the ’F‘gv'%%ag%f?ft{:c es size andgbl ndi ng efficacy (the

percentage of MP surface area covered by single

The En%mlt @5I %)nbzh @pﬁeﬁ{pna@@ hﬂo%[il@é ﬂ\eé Rip patsicle BB liRdtloR \OF Bige of

cal cul ate exanp shown i n

partii A DR 6= PURSR o OB 5 g ot APPELeT R rgfecules
typiqady 50 elMe.arChadntsdistribliteidSn Eeestotab doltime hpaiwe taapotyhertaatiam. The

num%ératget% %Ia f &l@f&lgs Q0 Wus tggﬁurﬁf) '%ogsqmgrbﬁﬁ r@ysit@s inha ?iven

eré can be consi ere a cCilr
volugqeegg' 8 pglyqréqqad Pprige, camhe pgscgbetq by p stapdard digtebyfjoqwith a given
stanﬂéi‘dltd@ﬁa@cﬁn ﬁh@or@ﬂéa@l?ghls Wienanigende tmneS/lahajgﬁl dftpagriddsh that the
artic ven MP is the
StangﬁrgﬁEY'svg%é&W%%n Eﬁ'%s'yeﬁﬁé‘raeév r‘i'd é"g%@re gtb eval uate how

much MP (in mass) is needed to bind a sufficient
anount of chol esterol the ﬁa(nsmy f the pol yner used
i s needed. The chosen dens "wi¥) al so be subject to
certain linits. The bifiding gappcity of the MP is the
mass of target (nt ) that can be bound by a given nass
of MP (rtw): CA denotes the Covered Area on the MP

wher r is 8‘% ak&/ua Q ?Eaﬁ'l@é ?St‘nreFJ W/os sr?e@%ng ? rthQSf veh %?‘(ﬁg g1s{a%ce

nt ui
betw@zp é\m bkﬂdmé§we?¢, sﬂeter@mrilbértw aﬁ’g@vt@rﬂ oletepiptaie moiechiss gbfrhe
rOV|de ar,
paﬂ'&%pﬁé?‘irésen%ﬁné’mbﬁ =] @%‘%gﬁ‘ t Iy pr o‘:{/alcrél 53'%#6 ggom ar-Ar and n
decrezgeanitht dedemsing it sife, shie notieltered bmfmqowsalopaqﬁpamc@s Only

wheMV'tﬁJTpafrﬁcf‘I@ rs%ﬁﬁséuﬂa shandthsh 1g® at (th 'TQerels) Qf—‘fh\é@%ré B&n average

I ndi vi articles The theoret

of legthgn &tt@mﬁl?? El?feé‘é'eupﬁr BRife ‘ﬁ'élrt??rél a;@ WE‘SF UH'E'E‘WH thy particles.
In p_-cﬁ@a thfs diambilacitye wilgpredenabhl spteatitipwiafdst’ he alas s¢inde iparticles
bigg%lsthgﬁqg"‘tnb,%t WARaiRfSAwie RIALkiRg PRI RGIEESze, and in the case of larger

particles with many binding sites, become insignificant.

On the other hand, the orientation of the template molecules will give rise to dissimilarity. If
the template molecule’s longitudinal direction is orientated perpendicularly on the particle, it
has in principle only two directions of orientation, in that we assume that it will not give
cause to different binding sites, even if the template molecule in the perpendicular position
rotates round its own longitudinal axis. However, if the template molecule’s longitudinal
direction is orientated in parallel with the particle surface, it could give rise to infinitely more
differing binding sites when the template molecule rotates about its own longitudinal axis. In
other words, the number of degrees of freedom (possible positions 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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typically 50 MM are evenly distributed in the total
volume prior to polynerisation. The nunber of tenplate
woredoeoddes, and thus the nunber of possi bl e biPdi/DE2007/000083
sites in a given volunme, e.g. @ pulverised particle,
can be described by a standard distribution with a
gi ven standard devi ation. Theoretically this will not
Thedefilditg§i@s che by alidradtead iy théir binding tongtarithEd, toltke template

molecul%nlgg}ng ggr}%t\?é?s%ll ﬁ%}w&{\ﬁ cys %S alggrlya%igggééa iloﬁ t§§inding

steqw metsemeemid by there Wil @lsgibperindingielies of V@V&*f&%elﬁéfdfv@é il
becd,ﬁpdggrrﬂcynngm%no@ﬁng deternmined by the distribution of
tenpl ate nolecules in the particle, n represents the
nunber of binding sites on each particle. As both
Resuis-ahtl easidationdecr ease Wit h decreasing particle size, Sx
is not altered by mcronisation of particles. Only
when the particle is mnuscule, smaller than 10 8 m
Tabl¢dfshowabl e 1), so that there is an average of |ess
than 1 terrpl ate mol ecul e per particle wll there be a

dissimlarity in the art ractice,thi

| Lafpiiort o S mépreleal SHABRY of bl eBER L EpHepea shellof o
aI siicknesd ofde9 paorasﬁuh@smmfggepf thegrarti®.8 m but wll
dimnish with increasing particulate size, and in the
case of larger particles with many binding sites
bebaisaationefihe tatalnumbensf biRding siies thAkFRP, be frected to be found
or| entation of the tenpl ate nol ecules wll give rise

S f. th I
Eﬁ!c %h?fh%faty‘%n %pecteldonnum sercc)’r | 'gﬁt gfne bg@r S'tgl cularly
on the particle, it has in principle onIy t wo
The thﬁﬁ@lts'l@ﬂ% Qb RHIEIERE 'aPé‘caléJ‘atEJ‘ Bése%n%%’éﬁ%d oB&drvations (Kempe

and loshach doaiameg o fal dpe 1996n@nadeRe H Puec et 4551 ana 198,
Andéredamt & s/ 19AR) OThHe thickmess |ob tigd spheiicehEhaliXs seledtiedves @ radiud of the
dyngrnﬁ vBl%H%' gt% m'e@fﬁf) Ivﬁﬁhsa llef?ﬂ:ﬂ Elicg el e, 9' Er%gs{é?& ('D§V|dson and

ar a article surface,
Hav% @Paz)g rs\ﬁésw tor hpvenfyrifialie WPSrﬁsan@"a?? pev| bigdipg ﬁtﬁ?wfr gram
MIPS (KeffhevdndMdsbacht 1991) Rérastidrh et bil ®onehatiess dlowand Meshaam 1997
and &8%;%@&'8 %%?%?69 Sin b’(n’urc\lngté&ﬁ%tamégéyt ISRIQI? l%@ﬁ&mom to 10° M,
Wh'qhemﬂ Iareemasit e\@nmtbe éh‘?ved@%'uW?d AFPURTRLigNss jthe ghare AT Bigl-affinity
blndirﬁ]fsht@*s i réb?é‘s@nﬂ@&é!sctﬁére Ddoadf itBd tot@ huthbe slbihdiag sites

(RarBf L&l ! g]al ﬁ?gggfb‘gggrslﬁc%q ggbﬁall:oraxxla IeWlelnstl.rom et al 1996 II, who

rs-drssimlar
desaiibe MiPsh@asnst Aiffleripg cca'p{:ostqrhlpg (erpamgletes wiipiz show a structural

smﬂé‘i‘ﬂtyefbt &Ble@t@rd?f thbéhetspAR &fl’ﬁgﬂ&*lﬁ@%blﬁdlﬁé YRS (fd 19€ M)aran
resnifia G, SL b RS 0 dnche PRt RS L HEF PUBERGR ot -ofinity

bindogrsitea st gssitded toobe hi5%. dnpheadrticlas Feferndceto HBogrdhe particle size is
typlga’llk/@gtuﬁ{ HARSMd "elatﬁ/‘éﬁlrbagmé{%néo*ﬁytrgét“eﬁtr of tht %QIEIJT\\ér in a manual
ve occasion to binding sites with the sane Kd
mo arﬁere will also be binding sites of very dlfferent Kd
as wll becone clear fromthe foll ow ng.
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Resul ts and eval uation Table 1 shows Cal cul ati ons of
the theoretical nunber of tenplate nolecules in a
wa@pivenyoad shell of a thickness of 0.9 nm as fRCIDKRWW7/000083
of size of the particle. Calggl ation of the total
nunber of binding sites that can be expected t o be
found Calcul ation of the expected nunber of high
Tabl@ifinity binding sites The nunbers in the tw end

Descﬁgg Bl P RuthaLES RITAR e c‘éP%HeﬁQ‘éf%rgg&‘?Eﬁ’@ g@éize

Partigled 199@mb|er offempla¥®sbach 199Mbenaf egsgted Andeimhep af epected
diamgter 1 9gFpolecpies if fi%KRess of tHSiRgF@pital shéygh 3flnity binding
(m) sel ect é&h%fécabsﬂegaﬁ'tﬂsgod’f‘” t he 389‘1"1"51?1 %“erI une Fﬁ%ﬁ ‘“erhe”ca‘ shell

1,865,126

L '@

5:8E_I cally MPs cont 21 ) 2‘524ﬁes per gram zggg
1.0eEMgPS (Kenpe and Mos Ranst r sgal 1994 and 186
5.0e%%96 | , W and l\/bSbaQﬁl_ 111997 and 1998)92lggt t he 46
1.0EMgr i ation in binding corsgant s (Kd) is ey |arge, 2
1.0Efasom 10 3 to 10 9 M whicl is in agreenensB Wlththe 0

above mentioned assunptions; the share of

In lea{%t% q{;%& ﬁnﬁmbr; D8 5ih n%ﬁg s&{s"%ﬁé’ﬁ kah tsee@Jh?e%seeﬂmh Oy

i ndin
partiglf I8 fousyd tahe B 7 mt"%@eb@slénlf@twailm ngbsbe is Pb'weré%eaﬁ?nléim
partlaéﬂfdatlﬂh@h 16}Jm %%@emhu hamoez;immm&mg kS tieng @, 194 of the original 10

C r c
o Sl aBE B A P skt 100
new &funh payiicigs fAsrﬂ'\gly: eme AQren ngrn[bgrsof(p@gb dMerlgg dinding sites, there
must’ lﬁa%&%hb?(@uh)th@ n@ﬂ@%&l&@ecﬁl A?-.lﬁ%arhcléls taB eneyadachlbatlyicotafro1% of the

‘ bi_ndi t .
aisshRRL bt s W aghers presrane 0ol pRLRE, Pl Sl RayBis
achigvied ifpaniyt thelfeactipry ef bl@lmwpte@avmqh ars higim affliitys thait jse 0i>9%6 of the total

numf)é?J atd nﬁés%EéH&@e?/'el' Bésft‘ﬁé ﬁ’urﬂ@é" J?}Smtdz:rfr:éas‘i@? HenWecdhes HRAILFRe effect
|

In 1.
(desﬁfq?ﬂu'%ée%'i"f‘ s W%wﬁgeseﬁ? i SPhEM o BRHnB siF wgp@am??‘%ﬁ”a}ef
contipiaute ite the dissireilariBabdtiverethisundieidualfpatteogsl at e Nunber of
expect ed Nunmber of expected dianeter nolecules in 0.9
nm bi nding sites in high affinity binding

The Wpih&en whan ashelel inihe hargeje iviefigre AF eénlndﬁse?'qe(ig%%@éah'% but binding
sitesSAHEKd §tdates Riedd 10 empbaiyehds dHy-rarev&e il 84e 704 therapeutic applications.
The 373 325a1 gr%c%o%]re§6v§hlghzare apgrovgg a§ pﬁ'a?r%a‘cl«z&icg’ls %%%hg 6gA market have

Kd-values of less than 107 M (Carter 2006).

Distribution 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 solvent and other
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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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
wQ@28709394n practice, the maxi mum nunber of bi NRPCTIDK2007/000083
sites which can be achieved wiijigh a 10 mmparticle, is
found to be 3,7 mllion (Table 1). If a 10 nmparticle
is pulverised to 1 nmparticles, each new 1 mm
speciﬁatyt are] @apatityl, weawie use’a @0iGabi gdh agingetaysn thdpaiasion $84hat it will

pr:mBnIH% %he Fugﬁegl‘ﬁ?tly JHE&\%BEHa‘E'tﬁaatratrgcﬁ{édqﬂd e?ec{elaeWhen the
numbpkirpf i $|b\cﬁnédh@hl5:1|ﬂ)9h AERtL bWﬁ“Saﬂtﬁ £9261 2 sjxg sp ﬁl@qtéhlarpéra@eter (the

numgér§a giso @Hﬁf’ﬁﬁﬁte@ec@i@é@lt@ bR dédirhRdritp & Rr @ 8, Sit £Baasonable
i‘ations in the newy produced 1 nmm

e“”ﬁ%?FﬂUPgéﬁyéga é “Buch only contain 1% of the

"dissimlar' bi nd| ng sites which were present on the

Thergf%r eﬁm% bﬂgr%fjqu v ﬂ?rdrp%?‘tlr{;llés Wlﬁ%%k@lﬁ%ﬁdhfa{gguf?‘aently wide

sites are

B by rf s ALired
expo§§ nidﬁ@biﬂumb%l’te@fhahlmﬁim@lae taesilableasn the @orer susaal Jf &lie particle.

ThlS %;%\%%‘B:)Im& in ckgopfagoérQ%%f %’s&e%‘s ée) n%V%n E&Padrb% ;ﬂ.{p i&d Blgsystem)
knovgoast Pdrbait’ mattlm:esh‘ehﬂ B $J5 ppgsilg WUB &t faetdtow Wighquh Eis, pfdReEing the

resoﬂ%r&' &Eﬁﬁe tﬂ—@ ol |Om|l.tlid ftiﬂ{‘)um&@ p%rtlcllk%' i€thd dantdd thad dfithé Buid

e hdi
surreyieag I prrRas g ap R ToPEets Rar APy alngcebig - ot HeLo)
the ftoel isVianited to theudifudiar spehe indp thet individppll matsikiperiisle. The
nmonocl onal anti bodi es, which are approved as

phar maceutical s on the USA mar ket have Kd-val u %
If it |$él§§|rqdﬁgrexm@it-,thmnd:@p@Ié;pc?@g@‘,stalgs §‘i’ pﬁﬁgse Wt?ﬂt w1t cholesterol or
bile 4cdTpihahg MIPS, @atticks vith dHaengiacduld bean @dvaneayet Ifea gel is used, the
exct'aaa%ag’%lf ﬂtggln% ﬁ‘&l&' Q{?ﬂmga%‘é%% 1,2 r\}mé@ﬁ ltJ) dffMEl%n ?%]tg%ts t%&@ nI‘;‘iIPs gels,

nmper at ur
pr:maulmfwgthte IPErResE yﬁéwes“a*emrsvst@r@de@ fgjeasgiof @SB‘F")t"@VﬁS‘I ao?f gy the
gel dﬁéhlﬂg When the§1QEcRe il t&\fatsbe@ﬁzi SN haas ke ph&iuce MaFasvaiences

that ﬂ;ds] ﬁ%tluglgleal qnalr%oasg eetrgip r‘r‘g ce II’JI(BI!;S I Vgr f’s%l‘u&lztnet e%?ameand Kofinas

used escr
200p&eond eha/2082br i ent ati on. Use of these process
paraneters will in our opinion be of relevance in

r onot i n the dissimlarities between pul verised
PraCB%ﬂ/f’W&’F'@ ntafion, ot Y8 MHHBIETHR AL on, the nunber of

degrees of freedomrefers excl usivel y to the position

Henccclaé aMP gs 'a@?a ?ﬂtq}'@% tﬁe\?\%ﬂ&bﬁttﬁ E@n{oﬁﬁ %L%ct Bme W@hﬁén mtalls a method

to the orientation
for pepArNG Ntlairb@\mgeh'ﬁmb@émgéamf& @RESPSFTAY Y Sreft maiqquip, said
metifdd do?rﬁ)ri@in§tsﬁbjéblﬁﬂgoa’lra9\f MIP (i.e. a polymerized cross-linked MIP where no

substantial extraction of template or micronization of MIP structure has yet been performed),
which comprises template molecules consisting of said target molecule or a mimic thereof, to
a first step of micronization so as to obtain a MIP particle size sufficiently small to allow
removal/extraction of template molecules, removing/extractin substantially all template
molecules and optionally subjecting the MIPs thus obtained to a second step of micronization,
wherein said first and optionally second steps of micronization provides for a MIP average
diameter of at most 25 pm. Hence, by utilising this approach, MIPs are obtained which have
a superior ratio between volume and exposed binding sites. It is normally sufficient (and
simplest) to utilise only the first micronization step, in order to obtain the desired small MIP

particle size, because this will allow for removal of template molecules, but situations can be
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| ow and high affinity binding sites. As we plan to
produce particle conpositions of highspecificity and
W@ apao)39yy we will use a suitably high stringePClyDKR007/000083
the separation so that it willygrinmarily be the high
affinity binding sites that that are sorted and
sel ected. When the nunber of relevant, that is, high
imaghfdd itidrey sdpaRetioR®f Sérh ﬂSterfﬁﬂﬁ MIRs is Fatfitsted b dkvibgtBo micronization
alas so contribute decisively to

Step%)ﬁeeoagﬂﬁggphgtt%\wﬂfaye reg{(%{ o say, but a reasonabl e

estimate is probably at about 1 mm There are nethods

It is gﬁefa‘l?él}?t#‘& {Hd IWI@raBOertégE qlamér‘ﬂe?%l%ﬁ@atﬁh%ﬁeﬁs Vdak &hin 20 pm

I clentl e so that can ow t
such;agdegs thpn hoHm !fé? HEN 10T elgss %‘aﬁlEfW“u#%rFL?‘étlé'mu'?ssqpa“ 900 nm,
less tl&ndf&)@lrfnedestscthaxw@(}sammﬂsetl’mhr&ﬁmn@ siniesen lanthas 500 nm, 400 nm,
300I nmedi ?&en vai | able on the outer surface of the
BE‘VFP% his method is exploited in chromat ographic
systems (e.g. supplied by Applied Biosysten) known as

At alEyOFa@é (it mpF@Errré&%t A R1Pe id & given l@&ﬁﬁéé&hdﬁ atﬁér MieroRizht@mt do not

the r so ut becau

substarEiohy BiOGE Prtties of MPAAR cRembar T Ereh 8 phEeReiEn g0, 30,
20, 1 atr 1qfm trhdiarhetier)d surroundi ng t he partl cI es I n nore

traditional matrices for chromatography (i.e. not

HPLC) the flowis limted to the diffusion speed into .
The prigronizationingRYdte PRiRiPES by repnT pleany spitalile methpddor mipimizing the size
of Mepspl.8irhethbds duah @s rindihg, gy, expidfons harhsieging,dallmailiegsayo
grlnglg n,ta%%tcolwls Bll;] Pﬁrlﬂghe%%a@ 9 ! as% Ilgés a%y%ghglngbmt)p&chﬂnf&hods.

AR anhel s coul d be’an advant age. It a
geI IS used t he 'exchange' of intestinal fluid would

It wm%%'pgé%ntbl@owtﬂé bisshel tHat Ghé f/éi'?'nﬁﬂorfafhft %rﬂbﬁﬁrﬁwe‘hh@f ®elpresent
ose dr ug re ea fers

mveg%g&gls(aecognbi?aé‘ogﬁéhe St ?r}gs %ﬁcﬁhof e |gce b tHe Y

prepapEtion g M\I\WsemhltmmtgiISMe;mcngnmmrtto spad p@eupamless‘uzeeaccordmg to the
mveh?éslnefop&ﬁé?j t@ft‘ﬂg ety pLikisatBM seRMcRetdmal uh@ier4 the ARtusBlohYf the

0 p033| le to produce MPs with a gel structure.
first egperk ABihe NG Wi nas 200 1, Seong et al 2002)
Practical inplenmentation of the mcronization aspect

In mH%p gas%as plpgtrﬁée %QQ‘?B%@%I gr%rot{cpz)u%gggw Jh[l]%ngt%&%gglc systems or as

I'Aven aring
protgin Fﬂybﬁtﬁb&ﬁeﬁg‘ engers ol heciizeef b MET partigadn %LﬁéaPP!'C@F'P@F i gprinaly in
the Aanb@bPR6mMBlteab ¢.|m Siakek MHL did 264 B IdetHilBg abaikj, et tba@rge to

| Z r Kk
°btaérhg‘§{\4§ﬁ‘fé&a?m%§}? F%D o %WF] '%' '9 °§fsa ,Jupo: ﬁ]gg%woﬁ' '\zggtg onmy se, and
furthdr Pheserdaroe dies mgog/!eq s%&ﬁlwﬁﬁé rbwe@%ans whiheHraditignel eells
purifiéiiBh #lcthdm! ecul es consisting of said target nolecule
or a mmc thereof, to a first step of mcronization
So as to obtain a M P particle size sufficiently small
In otder &b bbxalnrsenamalcé;mctw,ame size oDthetNIRpReicle ihleecdrigisal. The simplest

way rh rﬁ%Yéalgﬁ g@%bkﬁ&%"?%&@ @J)fJ IWIP% lac&ﬁ‘HﬂNF% Ehe above, by

t1 ona Jectin
incregsingi the greg tg VS'”@'@C”@HE{’ -84 1@5de5fngﬁ;p% PQ%IFIFB ﬁmaller and/or by

enhancing the “active” area (the area of the MIP that is capable of binding the desired
analyte). The area to volume ratio increases as the reciprocal diameter i.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 pm to 0.4 pm per mass unit of
MIP.
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wherein said first and optionally second steps of
m croni zation provides for a MP average di aneter of
W@Rooms94925 mm Hence, by utilising this approBChPKMOP®00083
are obtained which have a supejyjior ratio between
vol une and exposed binding sites. It is normally
sufficient (and sinplest) to utilise only the first
Tabl&2CIrRPdaZ@ i £8a & @cpumé Rat@ #tef fuheticpbdfahé partiele dissnated The increase

parti.cl ecause this will allow for
is in eé(ﬁ%\sqapqe r'i'cée d'F terOF SER\ but situations can
bei magi ned mhere separatlon of tenplate fromMPs is
parti@€ blahlefh - QAmPY - hayji two nicronization steps
renoval step. It is preferred
12t at the MP avera di aneter after mcronization
tep(s) is less th 20 mm such as less than 15 mm
ess than 10 mm less than 5 mMm less than 1 mm | ess
an 900 nm | ess fhan 800 nm |ess than 700 nm |ess
an 600 nm and eyen | ess than 500 nm 400 nm 300
and 200 nm At_any rate, it is preferred that the
osition after m cronization do not
ticles of nore than 50 mMmmin
di aneter (such as nore than 40, 30, 20, 10, or 1 nmmin
It is @Eeonding £ them@nmrcmﬁﬁerzd@teéﬁhmlpwtb@tcafflfn@t&r Bytha@ahym range

can B fdNer Shtirhia&d ﬁltﬁ?ésb@& th Qépamtﬂ (4Fed bivging fRacBormebyd functional

sele@yﬁf%lﬁgﬁlonﬁgﬁ%&s& ﬁésltlerB é15|ng gmngh ngjugfndlb ngrtlﬁles, cf. the Cj':lbove
discgssiohiof therfirstorapgetrf Stat present dsvenkion. S@}Qh MWP@'@%$ ﬁ'@t‘f‘ 6'?\3 same size
rang@%s%@@kh%&@%éwn kd szb'atJbeoya&P@E@marédté}{BtlE@% EH2088tems. In

one i ment of
orcey it B1F e PRSLPRBBERRTS BAEGPSTNE TR B utol
metiasipeint so dfe diffierentmethbdobeing ogtimal shitedsfor giffepeat aizé énteryéls, cf.
belowl PS which entails the mcronization to small MP
particle size according to the invention foll owed by
the affinity purification schenes detail ed under the
In oftep Gd@@ci RN Qfe HLﬂl@le‘}'rﬁéﬁ toaR@aediredfpattite sizevdate il .often e a need

for qswgcrﬂ?rgiﬁ? 8’} a%‘wdmg mgﬁeg g eilé%g né‘gﬁh}{&b@g{ dg?' Er%?‘?ses

or as prot
universabeerpoble of nrhiéngalkeolmertsrf@mwm p'a«% tq f4bedm §iz8uch
applications is nornmally in the range of from25 to
100 mm These M P sizes e, as detai a e, far .
Dowpggng BY Gt Bt raleh St RIS Er R S RBTHE BAR Y 9P hgrand using
a wetting agd & Geeze vetRod Gp.oSriybiGrimditorecknoipgybean varg efficigntly break the
poly&‘l‘éﬁ' E@%al‘e’??ﬁﬁg'e@% éM fs. Q@BF&I@F tob@as§ %I\@ EFo%gésp H&Hof_\é %'uctures in

t I
e A sk LRy S, o5 5 potmer

the MP particle is hence critical. The sinplest way
Usnngché%hn %E'neﬁ: %% og} %Ht?atgcﬁg%grh %Qéa&fsn?allgdoYﬁﬂEr%ﬁ*asamgfthM (P n'p?evude both

high binding capacuty and also a structuraYy 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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increasing the area to volune ratio i.e. rendering the
MP particles snmaller and/or by enhancing the "active"
wW@e@a/o¢dme area of the MP that is capabl e of BPCHUK2@7/000083

the desired analyte). The aregst o volune ratio

i ncreases as the reciprocal dianeter i.e. half the

di aneter doubles the area to volune ratio. This nmeans
to breftlatiovaneheaqups ab ainbllex padiclendithsivitiiceslsebé a pbésitié wgy of downsizing
thel\;l‘.j_:ggamty by decreasing the particle diameter from 25

nmto 0.4 mm per nmass unit of MP.Table 2: Increase in
area to volune ratio as a function of the particle

L
Finalfy, BEBAn in FE ekAIHIEARR dr Pl YaAiA of %Spfﬁd@? %rgplg mortar,

25

has Aygvep %‘?eét'ée ora. “i'"é’ei%"’”fé 0.8 32 0.4 64 0.2 128 | t is

according to the invention contenplated that MPs with
Furtl'?er%bmetrgﬁonls thﬁin 'tgt nAHigH can be fu_rt_her_
——_UprTWrzed—mrgﬁ"resgétgggg‘éaEac|ty (area binding

fraction) by a functional selection/purification in an
ChoibBb¥ Yy &9vsipg tenpl ate coupl ed bed particles, cf.

t he above di scussion of the first aspect of the

present invention. Such MP particles are in the sane
In orgleZ® geigged adhesieh Ibetvideattwasebskareen the wetbieg tepeibatmut by low J.e.

no r%‘sﬁﬁ%ﬁg@sﬁ%ﬂf ég%ﬁrlsrﬁw ':ﬂis%ﬁ)ﬁﬁfh@%and olto Qﬁéjg%lyﬂf\& surface.

esired e slze IS necessa %
In ondgr & shagsentne Iriofk fnﬁt%ﬁf?rpWé’Sn%\eH@&gefu%%utf ¥y (PREameters (RSP) (cf.
HangghfdMrvinbe iEdeh a6ts ab@iungwhgt theahorsimdre thrfaciuitathié pelyeiet should be
dum%ﬁze intervals, cf. below | n order to get fromthe
ul k polymer to the desired particle size there wll
often be a need for using nmore than one grinding

In tHERLEOSk chlgl'é@treﬁ‘ol‘;-‘ﬁh'eSHS‘FD |§‘@et¥aﬁ\|€|ﬁé‘@|‘di’%(e E&%ﬂnﬁ Bﬁ@ bV Studying tables of

uni vers 1.N
e e 1
MIPssasphiblalof kindng ehcplaétsml: Jdhp HISP librechplesteral liee(5Po bR is8r Rard 20.4; 2.8;
9.4; li§'6'5gm§ tl’{@ﬁsrtm Or B&gm@rsfff)leﬁﬁethgp&ne‘?lgps( fitd the HSP sphere for

é tec g%) can ve Ry |C|entcx ?

cholqsﬁ—*-é'ol is ngh ensity Polyethylene (HDPE) > PolyVinyl ChIonde (PVC) > Polyacrylonitrile
(PAN) > Polypropylene (PP) > Teflon (PTFE)> Polyvinyl acetate (PVAc) > Polystyrene (PS) >
PolyButylMethacrylate (PBMA) > Polycarbonate (PC) > Polystyrene-polymetacrylic acid
(PS/PMAA-co-polymer) > Polyethylene terephtalate (PETP) > Polyurethane (PUR) >

PolyStyrenAcrylonitril (SAN) > Polymethylmetacrylate (PMMA) > Polyamide e.g.Nylon 66 >

Polyvinlydiflurid (PVDF) > Polyvinylalcohol (PVA). Not all of these polymers will be easily
polymerized together with a cross binder and the template but the above list is nevertheless
a convenient starting point 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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pol ynmer to smaller particles of ~200 nm | n order to
ease this process, porous structures in the polyner
weanw7besomrde by adding fibres (e.g. cellul ose, PCT/DK2007/000083
cellul ose acetate) into the palyner. Using high
tenpl ate concentrations can create small pol yner
domai ns that can provide both high binding capacity
The @ntbval Fee@platd cadther abtdijediBathepsk WESIvdniabndsuvdae mixtures either

alonéi 8r . coﬁn%g'la?g\’? WItK heEt”r&aE&%e@QMb%}éasQ{bk%téHﬁh”&e fommon used

metr@du intherrgxiplet @trmmwmrﬁhq l*él)P is washsg vwlth/\ﬁﬁes@%f&%é'@d
solvén‘@ Q&r &@&r&fésﬁﬂn&ﬁfr&é Gllea.&eﬂ)l'lﬁré\ sebhi BB EHRGs taehidh. IF the%@@ultant

si ze. tlcle are of en
(and et et iR Steets PRu Erbiaid Miyethle e e pirgoenic
procéhge hifPe: evttdstivmearhizd gppiiedtn mtrav the empldte qud Herpagtrenger it
eameﬁ"tmrér%vea@(b G tehd DSk éf@'oﬁlem% @Bt (YcﬁJwrQShWXlsécf {oecﬁ&‘oﬂlfe tM Bnplate.
and carrrer hit a solid target using the collision
forceto break down the MPs into smaller particle
Gen&rhZma6link® bk headrsparbBortadpeasiobthe imantioh downsi zi ng t he
MPs. Finally, as shown in the exanpl es use of
physical grinding of MPs, e.g. in a sinple nortar,
The hasensrinmeptore héecteplapdftoat im orfgnteprepfre BEP, wikh pigh eppacity, a

careﬁfﬂ? §élg&5@t:6rﬁﬂﬁatﬁ}ﬁ1r driBi pganafréi’loh hﬁldréﬁlﬂﬂlbh %n‘@b@ll d¥@erfplate and
n. oraer

selefiap it tsnde s ik B e B B R RGR SRyt miseozggon ond
seledtioe technologiesll si ve force nust work agai nst the
adsorption of the Iigand onto the pol yner surface I n
order to choose the ri rraterlalsfor MPs, th
Hengga {f8R cambings the f;va%crr@ﬁw ds {orgpp P(%Jfaratﬂa@%“mam” with
selec\MoHanb@uhﬁdéEan indtRod3 kaowA Frowhis ckihdarmamdgararstefnosori field, superior
resupyll eco % qatgfr!rer shoul d be chosen. | n the case of
?187 Ster ol 'he HSP is deternined for the conpound

and by studying tables of polyners it can be found
An e&E‘ff\Ble‘é@ﬁM bRY fFpP HRI® t@éHnW(‘SB SSé’Mzdtlbn e rr@n&ﬁ@n@” Q¥lietofiRation,

extrqugpn 1‘385 FSJ@{?IBE gg%? B?mli)g cF a (ﬁlfg\cnar'\_?l pgsnp ca% g%a ré)slel%\ I%y sorting
the BIMpari@esGyccamithdt toeshéir swmmgo bindpo Ia)fnmtwnaltxed Makrix/perface of the

expa(?‘n\ﬁ@& b@@% M%Bltl‘)”ﬁ “h@&r&a‘?ﬁ"elglﬁ Jrecﬁuc@lbﬁ’li Hg]ﬁerdlt%deﬂ(ﬂ%\ryéwn

ensi % ly ene > Pol yvi nyl
Strea/mbﬁﬂ"iféew'ﬂ REifGapign ftPBEN) > Pol ypropyl ene (PP) >
Tefl on (PTFE)> Pol yvi nyl acetate (PVAc) > Pol ystyrene
PS) r S E
The %ﬁ'é)sm;plﬁ,&l réls%r}élé%{%ﬂ%% ;}%{T‘JB?‘E&%? éﬁ@%@)ae% Iataégm)é/oc%ogg 3 Fe seen in Fig.
2. (PS/ PMAA- co- pol yner) > Pol yet hyl ene terephtal ate
(PETP) > PoI yur et hane (PUR) > Pol yStyr enAcryI onitril

(SA metacryl a ) > P 1.de . "
YOG SHmEES S T VAP ERITS ( URER DRIy af Sofaposttons
of tieRwantioNete thioke folund free gostrgintestinahkratt, b@chea;sh ftiye 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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pol ynmeri zed together with a cross binder and the
tenpl ate but the above list is nevertheless a
W@ enwverivent starting point for selection of theCT/DK2007/000083
nmononmers and cross binders thajgy will provide the best
suited polynmer. Al so co-polyners, block-polyners and
co- bl ock-polyners {etc.) can be nmade in order to nmatch
CombbitidriSRBnfl @harditcedhicablsck aba@ding taednvenxite act i on of
tenpl ate Renoval of tenplate from M Ps nust be done
after the downsi zing process and before the
It is peiicved dat Bbleasitsope df the MBbEarmpsiiians pifainke b ovaask f g present
mvem' &Cﬁ Siobet CEI%B&QIL" c?n@’of SraktéeHehcd RS lrﬁi'leﬁtw Mo tdfes to a

be an exc oi ce as cooling
comh%%&mrﬂffﬂ%s 'P%’l‘ﬁﬂ/ao’fl leggt oe%ﬂquhs?@’oww %‘éra&be(ﬁ?'??ed by the
1) théssrefige MIP dtinieterain tbss Ohane2®t pimj xt ures ei t her al one or

2) the”av%%a? t%gand. J‘athsa%E b6 ﬁ@%ﬁ% rt tg%rrﬁ%a%.tg 8 MmIp;

use met h
3) substandiely FhMHstim e Wé't't"h ginitiee sanGEREBRENAIPEUL OB y
comﬁés‘ﬁﬁdn'do@ﬂné‘tﬂh&l&cﬂﬁ al( Bihdifg eldd foper thigetimoladules are used)
In a sem continuous fashion. I f the resultant (and
cross bound) MP is therno stable (and the tenpl ate
It is podferced wat &, hot 3 of thepy clogeatéristipy aeddliilied yed geraposition of the
inveftidr, %@ahﬂ thRTh BorAPitidR tndyPh AR Thh ¥ tetibige iSfEﬁé acthﬁra%lfléiilstlc 1 and

ence ren er_it_easier tor

one gfshArasFListics 2 ek wﬁri;tq'qggﬂz lagpa,l %@%'SF %é apgr?.pf:léa(rgctenstm 3
alon&esradia cHarauthrisges f2,tahe 3preparati on aspects of the

i nvention The present inventors have reali sed that in

order t o prepare a MP with high capacity,
It is pegfertred thot delaveraga MIB HIIMRA® ipfsp a5 FﬁT‘e?}EEPéfl'E‘&ﬁ than 10 um,
less Bﬁafhfs)ﬂrlné {%ﬁ tl:\'/lﬂn 1 @prsd thah obe rpl, adse tieamoB@alreCibsohan700 nm; less

usabl e e e t | ar

wark O TRk R SR Ay Ul deesto o

technol ogi es. Hence, if one conbines the traditional

At aﬁFFﬂQqﬁsfp%fe%f tHak eRam#siiP8 gﬁ,‘éﬁ cQMbbsflﬂlcﬁ%f' tRE lrWeﬁtI’bn do not
sel ection and Ii[‘J:urI fication

SubsZ Pl KSR AP PbT i aB o8 7 B S Hch Ao Pl g 40, 30,
20, 80,erdond engibmated). An exanpl e could be: Fromthe MP
technol ogy "Sel ecti on of nononers", M cronization,
extraction and sieving will be corrbl ned with a
Preferierb eneneaitiopef the emenw king AnwengpfAhe Brogignplertes frscribed
aboWd, Pepive ttyplcaBexaapiisdif tigefll @rdeh erolecales! tefarrddtol@boek.t 0
a functionalized matrix/surface of the expanded bed,
the traditional up streanf M P production is
The composiireatobthevinvdntiod éand the cempdsitings @ceHased agearding to the methods

of tl‘@ﬁﬁbédt‘éﬁ)t 4re @séﬁ?&spharmgcéﬁﬁﬁéds §rhdm1|a§$)é ukilidedtiR hUéd Rhd&ame way as
t he conbi negbogr ocesses cri bed, abo heelrc%gb Hy, %ecmpl n

one piogld L§|I|se anti
compositions are suitable for oral administration where they, unlike antibodies and many

% composnt|ons owever, due

soluble proteinaceous 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 exanples of useful target nolecules (or
tenpl ate nol ecul es) for the MP conpositions of the
w0 pooei9ioen are those found in the gastroint estPCEDK2007/000083
tract, such as in the human gastrointestinal tract.
Especially preferred target nolecul es are those which
are pathology related. Especially preferred target
parem@he pHh@sacalitrabpivaeicate dhtjee 8t misig AT urlebirddcinaturt @Epanse
agauzst tl?? gl'galr%a&g}tl%?l a?é'u]it] @Léa%c&?%h? é&mif‘atr ga%g ragl%ﬂ &ﬁatlon of e.qg.
antiltodies agy S@!QNW@NED@SS émsu@embmemtéc\@ﬁvajwsanv derigat @ﬁ'eCU'e which is

a sun@ﬂﬁ@%@éﬁoﬁ#ﬁ%t@ﬁdﬁ&% dlile rateptes cofléPgthexaehap Adrasmires
resti targets/tenplates for the MP

n
Coml&‘?fm%éﬁf h%‘ﬁgerﬁgg‘par ed according to the

i nventi on. Conposi ti ons and pharnaceuti cal uses

. Heml%g?no{ glle?é}re}do%rﬁ&ﬁ rﬁ{ﬁfe{llnte Q&em ln\/e?ntBﬁl Igéég% gh‘ﬁéth@& for treatlng,

sone trons o tal ne
ameligraingeoryieddding the figk At 2 éﬁeaﬁeesel%tﬁéﬁr%%&mn %'SBFG o
cardi®@édcalar dis@éb@ﬁhydeh:@nstldw QI drOdticnbsid) héaitpgaﬂstohé) diease, cholestatic

hveerO ﬁng%%hxaerglh ersger? rrsnllagijl %sm(%l %fecttlﬁr‘?ss slalggﬁa%ng W}'lg& aS|tes V|rus or
micrperghrisies eigahateriangand PNt axifigeligragyiginaging nb@rﬁwy rﬁj‘ewgd toxms

comﬁ‘isuﬁgeé’cﬁﬁméterﬁtﬁ§ %{1 'éﬁéétlv@fan{@hgéfta &&nﬂd&ntﬁﬁ%ﬁt%ﬂhﬁ&t@ﬁ ora
an e, co
compIsBIg TP 1D I GEF et et R BB IR ot

embpdigientlef the ImVlantlfmhl aigp partadss todhe vmoftsaadg eqmmit@oarrethelptr eparation

ofa bﬁaﬂa@&ﬁfc‘éﬁ&eﬁaﬁ?&onlfor theQrea®maht, 'bh?p?u lakiB @F %E@Jrlaﬁ&d &S
refuflllew%acorrposm enti

carcliysaci G OlRase, PYEEBs I B RTOr STegr 98 ond st aplestatic frer
diseadep hypercholasaedlemnias bheasity, iafedtionseriginating fract rerastes 0grug or

micr8§1rggmsn‘ﬁp Quc?l%%a%t%“;? Snd ﬁfﬂg@ e ftj)%ﬂﬁrg bRgih&irlgGremn @Fbmy %wen

acteristic one, racteristics 1,
toxingn dymically, gral admjpigiratiandsg C?WS'F‘PFF%‘ average M P di anet er
is less than 15 mm such as less than 10 mm | ess than

he RofEcteg M it g b cpBRGeiot T eapviflon o fPesb el to e
inveuieis S0010Ak0 @0 dAyy bEOBIerm thehigh et sApary ofithe MaR e,

comb&snt’io’isPirﬁél@F Eﬁ@ JoBé’destatR@thE’rﬁplbfédas@h\é%ﬁhéP MIFBOS0 b ipeNday, 20 g
not%gubst nt| ally include

t he |nvent ‘f
Per%%ﬂf’@ﬁ’@é SY WafA"S0 9T “AY'di amet er (such as nore
t han 40, 30, 20 10, or 1 mmin dianeter). Preferred

The ﬁﬁ’lgg)rg§y b ecu[% oﬁdméecetsta‘?\'aatka' rﬂgth%lsykr%% ththé B&'son skilled in

rget’ no escri bed above, 1.
the @iﬁp(‘é@lyd‘prmﬂ@:ﬁg fortoglzialg@g, Wr%ttdf @)épeqegftg?trwywl be administered
in thalFone of ﬂ'dVQleEEQ ré‘pﬂ&idnlspﬁ&:aﬁsfulattb@emmsibnt i ity nartdbletsebut also as

ingrgcﬁgmg ﬁw‘ (?’gﬂél‘fso WRRATRE MBS alléfsﬂe %dgﬁgwrﬁ% \bFeo%@ or

aré useful as p ar ceut'l ¢
f°°d§‘tufﬂ| sed in nmuch the same way as

For formulation of MIPs in such compositions, general reference is made to Mark Gibson, CRC
press, 2001, which is hereby incorporated by reference.

Of course, MIP compositions according to the invention and prepared according to the
invention may be used in all types of applications where MIPs have been suggested as
specific binding partners in the prior art. So, even though the present invention focuses on
medical uses of MIP compositions of the invention, this does not exclude the use of the

presently disclosed MIP compositions in analytical devices and methods known per se. Hence,
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one would utilise antibody conpositions. However, due
to their stability, the MP conpositions are suitable

WO 20070939 adm ni stration where they, unlike anPCDDER@3/000083
and many sol ubl e protei naceous,g eceptors, are stable
towards proteol ytic degradation in the small
intestine. Further, due to the fact that the M Ps may

. the PP€scPt ARBHRMH :flfd)lﬁtltr@dse/mtmi Bs tdopt aanethbd i pladeantifative or

useru 3 ge
the sapipkcwitie g /cg@gmltgor\mﬁtm]mge@thglqurﬁ@deq agsofding to the invention,

wheﬁﬁﬁlflf@'tlﬁ‘ﬁlﬁelséoh{b@gltlbﬁ Qféaﬂcaﬁw Bnﬂbfh@ tb@]'ég Eﬁoﬁecﬁ!é,eand subsequently
chol estero

perTaT Y TaoR SR e BT s Pesres et Ganeet Mpienne DR S
compsithaganiis contdxg thadisclosuneesfdrmel totabavd, viich relate to the general
L hi b pared from
prep BB B B o e P S e pol yier
(e.g. Polylactide (PLA), Polyglycolide (PLG), the may
al so be enpl oyed asparenteral pharnaceuticals, where
PREANBLEJEN §ldf ESAMPLESSi ng an undesired i mune response
against t he pharnaceutical agent is reduced when
qgared to the adn1 |strat|o%8gf ﬁﬁﬁ anti bodi es and
Ge"%r6'1 gihad PEEBEING MelecHiary SRt Ed YN Bt s, virtual Iy any
target nolecule which is a suitable target for an

Prepglrak}f)g%mﬁll%r fof?om%%é' g%ﬁerﬁl%gﬁﬁﬂ &R & rnﬁlnbllﬁe FL@]’&Q&‘EI Frehomer

tion
with ﬁh@p@mtr@@emaaﬁ W@ﬁfossﬂ'n@ng esger inrﬂ/aﬁiaPlsrf»Ofvsr‘tatT Bg chejce of
monamﬁﬁtshﬁﬁdef al:EorHrn@&b iit8 gbilignme| doordatatdtheqrint @wblecilegint eroutine for

the i%eltrg’ogla% le@ {hséeall'?erhg%l @%teggat[?%ng{apcgd Sg%H&‘ n&%ﬁ%&a}tbm a suitable

I"0vas cu
concanietiansfollewassiysnertvekation Wit €. @tlah@gfﬂ|(%3éé}¥émt'é‘i%ﬁ)é’§ba%‘i (for heat
clealdb¥Ehit@tsrease, hyperchol esterol em a, obesity,

infections originating fromparasites, virus or

m croorgani sns e.g. bacteria and fungl , toxification
Afteopolginaddating tie @feo) dditl ynd et pobydnerax miksonizasiiordesiresgsize and the

prmtalqmegulég RhhbOthd@RofIri S hhvd ErodTRIEH: aﬁ(ﬁ irftidtSHTRRS ek d % r@nfnoved by
| nventl on or a CO@%OS| f1on % ar ed accor

extr@cﬁ@m pithen Py direstyvagh SfcEMthithe Releg' tSikYiBgfhe Ye§'9 for 3 given
peri@néfagthérent of the inventlon al so pertains to the use
of such conpositions in the preparation of a
phar maceuti cal preparation for the treatnent,
ﬂ ?ylaxis or anelioration of cardiovascul ar disease,
EXA §g£ tensi on, atherosclerosis, gallstone disease,
cholestatic liver disease, hyperchol esterolen a,
mIP W HASoYescéiR e edhMRe originating fromparasites, virus
or m croorgani sms such as bacteria and fungi, or
toxification originating fromorally given toxins.
In a fypirsafidgk, 1.0 walof B aiosidr atdtioatrylie acdnMadpl | ed. The

ethy‘:r‘é(nggﬁ/%cﬁg' m%@ll.acélhgg§ag§Gl9MA)a Sylnl?g ﬁL?JFE lntdngrho%l geﬂ%hydrofturan

quah%artﬁl/v %rlei?elfrlnng-l rea‘ 09$§aré&l c'i#é irr\aa! sa%l% Qﬁé Hémodtclaﬁ%ngiﬁs contacting

(THRIS mixesl qp bt WatgT basD(ARpIEX. BB Erfer B B8 Gob- oapac  y
azo¥(chdishelhi-carbonitrile) (ACHCN) is added slowly. After dissolution the solution is
purged with Ar (THF sat’d) for 15 min. The polymerization is initiated by continuous UV light
(365 nm, 9W) for 48 hours. The resulting polymer is yellowish crisp and is micronized in a
manual mortar to particle sizes between 10 um and 25 um. The powder is refluxed in THF for
30 min and washed and filtered several times in ethanol/THF (75:25). The white powder is
left to air dry.
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conpositions, smaller daily dosages are contenpl at ed,
such as the nost 30 g per day, 20 g per day, 10 g per
wa@l2007/0%59¢0 per day, and 1 g per day. The M Ps nBgT/DE2007/000083
fornul ated according to standayd net hods known to the
person skilled in the art, especially formulated for
oral use, where it is expected that MPs will be
ExAM@PIE Ni stered in the form of powders, emnul sions,
encapsul ated emul sions, pills and tablets, but al so as
ingredients in foodstuffs, where the M Ps can appear
MIP ditg pkeligedidi as teinptateal | y any food or foodstuff. For
formul ation of MPs in such conpositions genera
reference is made to Mark G CR? SS, 2001
Ina \M%@ &1 flask et @hof ﬁhﬁmwaww%v "F afid @ﬁéég 56! cour se,
ethyM‘lEblmﬁéthht@ns a@d CEGINAYG2 tooof tchelici avidedtd nmanetrahydrofuran

(THFBrlsel%%{esgn%cﬁcﬁr athQfotrI% nll H]\}F gtsg' (ﬁrb f@aéopgls ohlptllgjzl 2'-

i ons whe een sug
aZOWZ@m&Y'PrOQIODIt'ﬁ@ H’gIBBhYStaﬁé‘?CbS'P‘H'Yt ﬁ@eﬁcﬁ@s@f”t'a? ifhe sgiition is purged

w;the\\f%‘r isfmug Bhé B@Iyﬁ’n@ﬁﬂﬁh id .nwiamﬁl mohaﬁmwmrghﬂeshscrah 9W) for
ons ,of the

t
24 hﬂBrts 08)&5\' 'EFdE tﬁhglp%reéulg?g P%\émer is gefl%le , dhlagc and.is d K/?%Qéd ina
manoa@maarttp eagiclensizes dewaep 2> wilewd: e uah dhenpewderds kaflwygd in THF for

30 nﬂﬁr(orﬁzg) aﬁ'@ﬂgﬁveﬁ%d @lﬁt@l%@%uﬂ VN leianal/ fi9F [75¢23)0®ke off-white
hinits e a method for the quantitative or

pOWQﬁIé? leftfeialrery %rrr?‘r‘?*?’fatl on of a target nolecule in a
sanpl e, the rret hod conprising contacting the sanple
Wi th a conposition of the invention or prepared
Exa@pIEoz di ng to the invention, wherein MPs in the
conposition specifically bind the target nolecule, and
subsequently perform ng a quantitative or qualitative
MIP with ebelfeeatid asf tetrwfajet nol ecul e bi ndi ng said
conposition I n this context, the disclosures
eferred to above, which r e o the general . .
In a&P@;S%{rﬂéa‘F'f 8% Her ths EoBPTR £ d'mﬁ@yiﬂ“i""i’h‘é‘f&?'ﬂ?:?ﬁaalcé’d'c acid (DMA-
EMAAR DS mi éryyleeégeyCBMBethRREkl\ﬁldHEGOMﬂmEZ EXANRIE8ciGandrld|ml
I p
tetr%:%ltbgtﬂg l? If('l(')ljiﬁg H‘%egcgneacllfr%t%été/r aBPEdr rﬁb‘?ﬁ’m PE s & S2r-

ows t gener al r eaq?f} | on
aZOWQﬁ’HH’f@T“Fﬁ/%u%lgaztoh'é(%‘“ﬁ‘ﬁﬁlyfpé‘?%q’“‘mdw W eiedisloviy-iAlter
disseToticCtile €oRIAEN (dYRIrGadDREN At fak it B gninDTI@mAymerizatiauistigibdted by

contu‘?zloxse gv hlg ;rl.h(%sg |',1|§H Qﬁv&q‘gr %@H(?.EE bn aﬁ IM@h aﬁ:]%QEQJI 609\/mer is off-

to cdordi na ul'e an
whltpo@rtspwedﬁ%m@qu!ea SamRHR| Mpier ﬁomarq'fée %iFEtS be#\ﬁ%en 10 pm and 25
pm. POk YoREEZa FfRited Bvisd R tHFGoPY0 addlinfig aAd wiastiddi adldditterad taree times

aao.ﬁ%@aggﬁgeg}e@quﬁ% LG gRRRH L on, W L

cleavable initiators). After polynerization the
(often) rigid and crisp polyner is mcronized to
EXAMesE #ed size and the

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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print nol ecul es, unbound nononers and crosslinkers and
initiator |leftovers are renoved by extraction, either
whyoodiosmes wash and/or with the hel p of refl uxP@ODKR@7/000083
solvent for a given period of 4gime. EXAMPLE 1 MP with
fluorescein as tenplate | n a 100 nL flask 1.4 m of
t he nononer nethacrylic acid (MAA), 9.5 m
1.9 rﬁ@ by MEmL@hite dludicstdihaere/dusperatet th $&GIMANandb(9a%), supplemented

with gHJlTI Fﬁ&q%gscel{l%gfatl%g Ig(')-rk) %ﬁ/gﬂmé%gé;‘ ﬁﬁ‘ n{%%ﬁ)or ':'ﬁmg] 'ﬁ%dsfuspensmn

was Gentrifugecbilckine e PERBH Ba% Ry AR THEI RET ISR OHTREharowaRhae dhree
time$ WiW 340 uN)fteQﬁarQJll Sﬁfl‘é'wgshémpérhaeé;ﬁ)b#étslp%hdl cﬁlt@arnﬂ@rdsdﬁbé Blass plate

and {ie cEpaty By & 86 FATR L VIBiR Y TR SRE Parftet ' wb s rapg can
partlblesbramd thé partieles kihdwigg paey fteoreseenge [ Hinding MIR pargge@)wmqngaxposed

to Ug\ §ﬁt‘(§b§ ﬁ%) | Iﬁheato ‘&Qé of B ﬁ&l’t no@n&idn MAtehs §lle?eer§acessalgly iE order

he powder is refluxed in
to Sefedf‘eS[ﬁemﬂHor&ﬁ%F“ﬁ%shed and f| |tered several tines in
et hanol / THF (75 25). The white powder is left to air
The g‘é%‘r?%_@%égk‘z igurg Bf n‘\FM at%rg])v%rﬂaé/ pﬁ%ﬁ%ﬁ%?h%%&%l’%&&% Witwhite light
and Pwpght. Fhgwhite endty prerragligesollenivater adihywhite '&a’f'F and E@EFNM spots
are the QJVQﬁurﬁ:theH @reﬂéﬁ' ﬁilo?éiamé%aﬂkleg eltrbﬁhmgdi’”@ﬁ lptrlélawﬂa'riﬂl'_thatl the

partlgile§ ﬁlu%?ds\‘vugrb Blm§, f%fiqtl (.whtF 85)%5) afe oupnum%ermg the green fluorescing
partialze bisb{e2w met dxpbgrddpiWbhlight (hlack spaisBNJhe differgoiedn siumierof particles

Vmbﬁf ﬁrﬁi’ér Q'lest\?/gldlrf?ér% Ifghteso%%e’étde%nkt?at@é"ﬂﬁ?ﬂ’ne%kl:bnﬂ'atlﬁﬂbf a MIP
The ynerj zati cont i

ol
resuliyin Py ROV SR RAOPU R of Bt Do Mk B BHES ARy 2 ZOBUPT Snen-
binding MIPtpartiep ¢+ yetets);i isnge blselattim, of tie bindind MIB pattictes hagasicon
afﬁnLrg p%%gﬁqéﬁ i %ﬁaé' {é'?ély trirdd ?% ‘:Hectgﬁdﬁé Za%%cngﬂ;n\éﬁﬁﬂed?gs QBTFI@QQ bind the

i s refluxe for 30 mn (once)
Usedatﬁﬂ‘P\'/@é%H@dN%Qf& unit|of ¥R §MPIYRAt | nes | n et hanol / THF
(75:25). The off-white powder is left to air dry over

The gfc%% sf;ﬂ%lg/glg‘ﬁfca%a éfle ch;)lf Wg%tp?t(ﬁ: g% !fr% l?}sgﬁe%i;cign @I’?‘atttl?ggrle@ﬁ ?luJ)rching
partigle¢ @iiniit Hifferant degrees figtiensieyd ohigtepn fluorgedency mppENRlafedtoshe
partime Hehyhie BS‘&'I’\)H&QH ¢biveddansd ¥l dlﬁer@ﬁdeg i E@@Mﬁ\)ablha/ Bet@ben different

blndglgohlgIPCWS?t %t Is B%?rﬁrpy &{]u%%scwﬁ/cr? 36#‘1 rgeange %?ala llysfsrates )t(haq the MIP

particles do have different binding ability; hence the capacity of the MIP can be increased by
selecting the MIP particles with the (in this example) highest fluorescence intensity.

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) Yu Cong, Ph.D-thesis: “Molecular Recognition Studies Based on Imprinting Technology”,
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2) Leif Schweitz, Ph-D-Thesis: * Molecular Imprinted Matrices for Electrochromotography”,
Technical Analytical Chemistry, University of Lund, Sweden 2001.
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azobi si sobutyronirtilel/2
, 2" -azobi s(2-nmethyl propionitrile) (AIBN) is added
WGQR@RM09594Af t er di ssol ution the solution is purPE€dDRRG0G/000083
Ar for 15 mn. The polynerizatjpn is initiated by
conti nuous W light (365 nm 9W for 24 hours on an
ice bath. The resulting polyner is offwhite, crisp and
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1. PRonethodof peparmoRr easrRasiion coinerdsing Belecalatimpainesdmralgners (MIPs)

havnrﬁfl’élggblng 8th Em}?g\ﬂ Ghadifickep WgFﬁt %oéé@[& siﬁﬂ khfél’ﬁbd &adRprising
a
2) oging 5y 2R of KREPIE T S A 0R60 Pk sty B which have

been/iwgpared Ling thebrhdh enleb)leRamwnimio theredsias (arogiste moledile,
b) s%éctm&@?eo%@p%%eg%;%@ grfgffll A FRBE RGN ﬂjocédlﬁegﬁvhlek)in the template

and Mosbach
molemilgp@ﬁgragnﬁgbﬁ&rec@gﬁﬁunmmlcltgereebg Usg%h 2§ Cant eeﬁQﬁ%PoS bach
c) rechR9BY thdVarsaR® bindRarRi cptuagant in the, affédty-plirifl@tion procedure while

oo UL SRS CBR ay 3 o38  fge ons or
the rggdver@bprodk@garsh 30) Carter (2006), Nat. Rev. |munol .

d) cénbiRifig tiRe’ MERk)re v RSB d P Elon&Ni fal dadrer  vMEl9 or diluentedo.obsdy said
Com14 5-91 32) Seong et al (2002), J. Biomater. Sci
B5MUPR Ed. 13, 637-49CLAIMS 1. A method of preparing a

conposition conprising nolecular inprinted polyners

e ﬁ%}hcrbaé’éc&gﬂa' 9 ialth NdvAGerAR8 Chbtviresytng ReSLHIEE l:&\bélently or
target nol ecul e, said nethod conprising a)

for
“°“'6?J‘faéﬁ”ﬁlyr‘i©a§°%8'b%ﬁ5| on of insoluble MPs, which bind
the target nol ecul e, and whi ch have been prepared

Lf‘ﬁl i thohieactc A tto %ulN el%rn tﬂe@bl ﬁhgsg?srge rom the group
s o TR % Rl e bl S

I ng the suspen
conseatvnapf rrﬁmcys Bﬁfif’loﬁ Raaind @ﬁrbsb%ét&grr%mthﬁﬁé Pg'yﬁ‘ef%ﬂe" Combinations
thert&npl ate nol ecul e or a fragnent thereof or a mmc
thereof is used as capture agent, c) recovering the
M Ps that bind the capture agent in the affinity
4. [beinfdtioat acsordpgcoethime., whetein thelssptang #genk gonsistd efdirigpart of a

sdugg%hgﬁﬁgq%ﬁnagent and M Ps that do not bind the
capture agent fromthe recovered product, and

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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d) conmbining the MPs recovered and optionally a
carrier, vehicle or diluent to obtain said
W@ ouposiotd on. 2. The nmet hod according to cl ai nPAT/DK2007/000083
wherein the capture agent is cpupled covalently or
non-covalently to a solid phase. 3. The nethod
according to claim2, wherein the solid phase is
surfapeloe edody,fwiochel/Breapgilicabie, droa spedficrgieofatinateo as essubktantially avoid
[t hetic polyners or
exmgugﬁﬁﬁéfﬁgﬁéﬁ gggﬁﬂg&%ﬁﬁ%hégnethod according to claim
1, wherein the capture agent consists of or is part of

9. &né me%deacﬁm%(@'an?%é Bﬁ/clangls;TﬂQAtlﬁé?élh@lg’e pRe dBiet dofhprises
u
the (EBplate A1 G o AR EP TR Tt Seres SBgNL kel e calel 736 o

mon@y,dﬂﬂdreweresrp,pheab@ lrs & inburspetifcanrieotayidn ae &)at anlktantially all parts of
[ & walwper such as pol yvinyl al coho
e SIS BOAE Bl

ycol In order to expose nultiple
capture agents per soluble chem cal entity. 6. The

10. Ak thﬂcaﬁ:@érdin@go tafy @AY oothe pidcetiing clalres; edlieRgn eleaaffiity

e
(EBA)e phanagnatisibead s@aratlonrh@lqmmbaurafwbwuuafmg ageglubinafiom

any one of the preceding clains, wherein the capture
gent is a fragnent of the te

_I t I le. 8. Th .
11. dPRgad SEREPTMIFS haKYa bigd %ﬁrm?@f@%a%cfgﬁgﬁﬁgs‘i @Pﬁg‘ﬁe' said
methdtEdofripnisinh suitiagingr raagiIf, whizhoinggsestthmplabnmlorees consisting of
said Qﬁjggipllﬂ})l%dgé ob'h Wifid thEFBL o Qfirdt's ?&r@%lcrtohﬁﬁﬁm obé)sUtBQJbEé?n a MIP

urface or noi et i chever appl i cab
partisigesizersutficigpite amay oiostyerovel ot SemaiEte o 881'%? 5%%9 substantially

all tenpleRUhdedulestdne dgtibisaligfsuljactingtthe MiBs thap bbtated geptsecdhd step of

micrgﬁigatggg\t Plggfeﬁ\cs%% #PUsPQnJ gpt%ﬂXnyO%%og st%s%f%nc%n%atn%&ro@lidgs for a

ure a nol ecul e or
NﬂPﬁVﬂﬁeed@@@éﬁP é?mpﬁdﬁhwﬁt t her eof bound to the solid
surface or niety, mhichever applicable in a
non-specjfic orlen [ stant|
12. R e st B b dgentersna s BB Friaiafsgtion
perfdinedThe met hod according to any one of the preceding
clainms, wherein the affinity purification procedure S
sel ected fromthe oup consi sting, of expanded bed
13. FheEResbacrroprdma)to ngmr’rét Weersi e%ﬁaﬁ'é?ff%ﬂs opgineg\Ry means
of gfihd¥8d, riling,f éxprisionnharamerieg el tiilhad,icoyn grintinghomedliisimh of

ring M Ps having high binding capacity for a
ho”@ﬁ%gg¥oﬁnlecule sai d

14. The method according to any one of claims 11-13, comprising subjecting the MIPs
obtained to the method according to any one of claim 1-10.

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

17. 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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met hod conprising subjecting a raw M P, which
conprises tenpl ate nol ecul es consisting of said target
worlogod9e or a mimc thereof, t o a first stepP@f/DK2007/000083
m croni zation so as to obtainss MP particle size
sufficiently small to allow renoval of tenplate
nol ecul es, renoving substantially all tenplate
18. AMbAPUsies aiasolbld MIMG|Haying wbjeaet orregof thefoNbwWiag tchatacteristics:
[ . M croni zati on, wherein
1) thggaﬁlgra:a??g%ggﬁﬁ%%gﬂ%osng]%ﬁ% 0 &cond st eps of
2) theiaypgk 2RopioNNgInD i dapst bimags NPIPobipedel e 18imare veits offMIP;
3) sidlstaMBgily AOMIPEIn thé.corPBsifie biad tRCs&MidliaRikt ihbleduRd, Bhd dptionally the

wherein only the first step_of m.cronization is

compafiog g notiaridaal HRY PO E R TGS SRR m 11 or 12,

wherein the mcroni zation is obtai ned by neans of
i ndi Ll ' ; i-Aeh- pall mlling,

19. e BithBibl dbdrifls B B e 14 The
nmet hod according to any one of clains 11-13,

20. GAEBSHhSIsABN SetRidRed tondhiinhes dd F8shamigadhasdterieti¢ he net hod
according to any one of claim1-10. 15. The net hod
according to any one of the preceding clains, wherein

21. frhe corapapitonmotadiog ¢o sy anaef] dsimb é8f20Uhadingiehatagteristic 3.
gastrointestinal tract, such as in the human

astrointestinal tract. 16. The nethod accordiqﬁ t o

22. gh%pqmm;’lthm@ég%piﬁg {p,any gt?egg’tcla‘mfs ég@léarfe%ared according to the method

of aryadriealfe@yms eliat ed. 17. The net hod according to any one
of the preceding clains, wherein the target nol ecul e
is selected fromcholesterol, a bile acid, and a bile

23. Fbe dorgpgsitiongiccoxdins ipary enwoef Gimp A8wA2uhereN thg MIBY inri§e

com@dsitloRdiid GoRstboll B dfl brawer@idcdagr acteri stics: 1) the
average MP dianeter is less than 20 nm 2) the
average target binding is at least 1 mass unit of

24. {The garhpdsttiohGcomding tim by ond ofMldins 3B-2SUfbs bserasi aabharmatdutical.
MPs in the conposition bind the sane target nol ecul e,
and optionally the conposition does not include all

25. ispaf agorepeskionfaseording te gpyyere pipla®yl8a3 inghe prrparation of a

pharfpQRkl proparataoiof tHadréstmehtiprophPlaxib @V bimglioration of cardiovascular

. characteristic, 1 T [ di. :
ciseba TR e irosis ISR RO IR dddace
hyparehpirstarelemin, gbesiy dinfrgtiens eiigjnasing fiom rarasites, igis g microorganisms
suchlE\Waaekrie Ak aGig Idr pbisbniBg oRdnathiierdid BRMG irédeRidd a6y, di ng

to any one of clainms 18-21 prepared according t o the

met hod of any one of clains 1-17. 23. The conposition
26. dbe oselargrding ameinrds, ehewinihrpha@rR2uticshprrepanationés M 2l
admm&tﬁtﬁgn_lconposi tion bind cholesterol, bile acid or bile

acid salt.

27. A method for treating, ameliorating or reducing the risk of a disease selected from the
group consisting of cardiovascular disease, hypertension, atherosclerosis, gallstone disease,
cholestatic liver disease, hypercholesterolemia, obesity, infections originating from parasites,
virus or microorganisms e.g. bacteria and fungi, poisoning originating from orally received
toxins, comprising administering an effective amount of a composition according to any one
of claims 18-23 to a subject in need thereof.

28. The method according to claim 27, wherein the effective amount is at most 40 g per
day.



24. The conposition according to any one of clains
18-23 for use as a pharmaceutical. 25. Use of a
W@ 0op0%3989 on accordi ng to any one of clai m 18- PGI/DR2601®00083
preparation of a pharmaceuticalq preparation for the
treatnment, prophylaxis or anelioration of
cardi ovascul ar di sease, hypertension, atherosclerosis,
29. Uh¢ hetianecdordingse clatinDy s &t witerkin tee effdctie@smpunt is administered
Ora”hypercholesterolema obesity, infections originating
¥ron1para3|tes virus or mcroorgani sns such as
bacteria and fungi, or poisoning originating from

30. ArAbth¥d FHeRd M@edmté@wé B quéﬂ@at.v@f&t&ma@@ﬁ of ﬁ“taﬂrlett Moletaé m a
ceut | ca ration .S

saméa,ﬂtlhﬁIngettiie%F[1 (fogﬂonsg»g co%aﬁtg}%tiga 51351?3 ev? @b‘i’ f:cHBposmon accor8|ng to any
one afidimeridtdangr soconrpedition prepatee accekingfto anylpeeefsdaims 1-17, wherein
' mpsﬁﬁ'tﬁgéoeﬁpc{?rtfamsp&%.cgrmnd @wem%lrg»ettlnmeeaf GA guagxé\fewy Bkrforming a

ensi on heroscl erosi $, gal|stone
quangitativg o quglﬁéqn@sqsaﬁsglepq Qfetﬁrg&[: g@%éle binding said composition.
hyper chol esterol em a, obesity, infections originating
from parasites, virus or mcroorgani sns e.g. bacteria
and fungi, poisoning originating fromorally received
toxins, conprising adm nistering an effective anount
of a conposition according to any one of clains 18-23
to a subject in need thereof. 28. The method accordi ng
to claim 27, wherein the effective anount is at nost
40 g per day.?29. The nethod according to claim 27 or
28, wherein the effective anount is adm ni stered
orally. 30. A nethod for the quantitative or
qualitative determnation of a target nolecule in a
sanpl e, the nethod conprising contacting the sanple
Wi th a conposition according to any one of clains
18-24 or a conposition prepared according to any one
of clainms 1-17, wherein MPs in the conposition
specifically bind the target nol ecule, and
subsequently performng a quantitative or qualitative
assessment of target nol ecul e binding said
composi tion.



