DUAL MOBI LE PHASE APPARATUS AND METHOD [ 0001] The present invention relates
to nmet hods which involve a nobile solid phase and a nobile fluid phase. It
al so rel aveotom7egapar at uses and systens for perform ng tceatreni@oiosvol vi ng
a nobile solid phase and nobile fluid phase, and to processes, apparatuses
and systens for synthesising, screeningland/or assaying nol ecul es as well

as to ot [PYAISMGBICE PHASEEAPPARATOSIAND IMETHODNYS, the invention is
concerned in some enbodi ments with soli d@;)hase synt hesi s, for exanple the

synt hesi §0Q91lar-rf‘8)P§eS@f‘t hiventiagireatesde nsttheds Wwairk iﬁé’P@’e@_rf“@é'H ﬁﬂ”@@@a%ﬁf‘%@ her
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prior art describing the chem stry of solid phase synthesis. [0003] A
usef ul r éWoind mokee pelisieitage g ndbile dlidnhese - BBURPrerassee @papietysssiagd

Hi | pegt I e: I r . L ;
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direct attac am no acl ten Tea 0 e the
cel | ul oseebulvgeadnceother sdiidlhayetmagsiats. of pepti des, the cellul ose surface is
nodi fied to change the functionalisation fromhydroxy to am no groups. It

i s furt h&ACKGBOUNLhat nodification of the cellul ose often involves

on' cHb. cdpita16IBBREN PR R ket BscHng o ey 6L BRbgnt 1 o be

coupl ed eyhthesisas an active ester (e.g. pentafluorophenyl ester) solution
or as in situ activated m xtures. In situ activation is described as nostly

carried qodo3pM thudefdlréew Bt theChreSaratichf cef@bd9Bburd pkptidaRgralBt Hilpert K et
(N- hydr oxybenzotri azol e% shortly before cougl i ng. Pages 34-42 of Hilpert et
al are ré&&8llasegoHey eeptideparayBneRRraien aed apPpIRRHY S BLIeTERE IREIEL of t he

cel | ul osERpbepeRiy 960% YANCHIES - HilRAMA Ale8Sh tRf cSIRIRRNS BPoRBREIBRIGWIRY S
are described later in the same paper. Hilpert et al nention also

non- 38l | dlegdiydroxuigsaunstand tainsipegthesa Nyeriody oreeips prit lees renciye then-apeme i di c
corrpound%ré% ﬁ%gﬁr étgattach%gﬂf%f eMﬁEb”abiﬁa%ftgrtn |e%|dSé(9 tomgagres.. %%Ke%gg?” 5:1-7
a et ho ptide Ti

descri be or produci ng nonrandom pe raries using cotton
di scs. Thelldosscsuitabledontbeisyathesisioh pépties vtheocetiuloxENgurfeicg i modiied toetzinget he
hydr oxy - of . n T, I pt.. hesi . S
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fﬂgs‘ﬁp ii%ltmf?ﬁiigr%igﬂggﬁ &ﬁ‘qﬁgglluﬁﬁ‘é’gfxﬁgf AN ASEABL RN 1% 6 Halls CRBAgRGSRY and
coupled either as an active ester (e.g. pentafluorophenyl ester) solution or as in situ
activated mixtures. /n situ activation is described as mostly carried out with DIC (N, N’-
diisopropyl carbodiimide) and HOBt (N-hydroxybenzotriazole) shortly before coupling.
Pages 34-42 of Hilpert et al are referred to here in particular as describing pre-treatment of
25 the cellulose and peptide synthesis. Techniques for screening peptide arrays are described
later in the same paper. Hilpert et al mention also non-cellulosic substrates (on page 33)

and the synthesis of non-peptidic compounds (on page 43).

[0004] Mutulis F et al, J. Comb. Chem. 2003, 5:1-7 describe a method for producing non-
random peptide libraries using cotton discs. The discs were activated in (25v/v % in DCM)
30  TFA (to protonate the hydroxy groups of the cotton). To enable peptide synthesis a handle
was attached to the cotton to provide access to reagent molecule and a linker was then
attached to the handle to provide a reactive site for Fmoc solid phase synthesis. The
handle was 6-aminocaproic acid (H,N-(CH,)s-COOH) and the linker was Fmoc Rink linker 4-
[(2,4-dimethoxyphenyl)(Fmoc-amino)methyl]-phenoxyacetic acid. Peptides having different

35 amino acid sequences were then synthesised on different discs.



[ (2, 4- di met hoxyphenyl ) (Fnoc- am no) net hyl ] - phenoxyacetic acid. Peptides

havi ng different am no acid sequences were then synthesised on different
di scs. [ 008B]20fe9osynt hesi s of ol i gonucl eoti de arrays onpceldB2hmEB000S
described by Frank Wet al, Nucl. Acids. Res. 1983, 11:4365-4377. Paper

di scs were pretreated by coupling prote&ed nucl eoside -3'-succinates were
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58-67 describes the use of carboxylic acidnodified yet hyl ene ‘as a solid
phase suppeibyl pblyﬁtymeyrselptwmrecw derinaisediwih él"reelsa@ytaaateedet@ymethlmatngaSwe

N-t | f t f
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It is al Porki@ass (CPEYemsdiatdbsaihel GLEABRE of 3N ASRCpastcts fok dite Ebltbplyhse e
Acrylic synthesis of oligonucleotides using phosphoramidite chemistry. The data sheet is identified

as Lit. No. DSO010ENOO Rev. A 03/06.

25 [0007] Shenoy N R et al, Protein Sci. 1992, 1: 58-67 describes the use of carboxylic acid-
modified polyethylene as a solid phase support for polypeptides. The peptides are attached
by coupling the N-terminal amino group of the peptides to the activated carboxyl groups of
the film. The carboxylic acid-modified polyethylene (PE-COOH film) was provided by the
Pall Corporation of Long Island, New York. The highest vyields of covalently attached

30 peptide were obtained when 1,3-dicyclohexylcabrodiimide (DCC) was used as an activating

agent.

[0008] It is also known to use so-called “CLEAR” resins (Cross-Linked Ethoxylate Acrylic
Resin) as supports for solid phase peptide synthesis. Such CLEAR products are described
in US Patents 5910554 and 5656707 and are produced by Peptides International, Inc.

35 [0009] Sanghvi Y S et al, Pure and Applied Chemistry, 2001, 73: 175-180 describe



Resin) as supports for solid phase peptide synthesis. Such CLEAR products
are described in US Patents 5910554 and 5656707 and are produced by

Pepti des woteromabi4onal , Inc. [0009] Sanghvi Y S et al, Purs&sot/dppsi ed
Chem stry, 2001 , 73: 175-180 descri bereusable solid support chem stries
for oligonucleotide synthesis. The reusable solid support technology is

based on rédblessoliafsuppdry diemjgirias fe dﬂgamﬁilécﬁuda@yudhsmcene aduvabletssiesupget 3' -
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ol i go- 3- %Mlﬁ@bmﬂbﬁ@euﬁﬁ@NQBH%N@@&édﬂ@métﬁant.TUF ner et al is included
herein in its entirety for all purposes, as are references 1, 2, 3 and 4 of

Turner efo@42] h@omﬁi}eaEmglyf imgoR@ht cRESITEIdI@ARerOR §|@bh|@l éﬁ?ﬁé&moﬁ%fﬁrr&ﬁyrﬁers
t echni ques reagents and substrates see Organic S ntﬁé is on Solid Phase:
eil)b‘nl— t

Supports, Tumnesieisal, Mah&esores: Simpr BmG 203 44618 desgripe g-splitiph&s& ond
Edi thgn, soQfeiic sﬁ%g??@? %ﬁ(ﬁﬁuc[ ikt lordBARE ‘%emlédndggto%esC'I"HebgﬁjatB@):(LtSU]sQéE'spr

art relating to net using a nobile solid phase
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solid carfhfy strajtgﬁ 15PN tr AV %Erefs%ro lr{%ﬁionreg Gr bR %J%% kyRhiBEaheCsnd

t hr ead, has unctional groups dnd is passed throu suctessi ve reaction and
processi @9 digneylanmine sleguerneieal doincgtedniidraig indtst erdirety ot Bbwueprdepr ax eLssi ng

st eps of r&??ebn%%ﬁth% $nocggggugagpett%_he reaction and processing zones are in

the form ui-d, “and e carrier comng fromthe preceding

synt Bgt' &0&435 p F'o? fBFtﬁ%s%jforQ%t%e%n s&%‘ rphg\ge rg} st ttgchn?qq}%\ée r%’&énté’ f Jﬂe
liquird fromthe precedi ng st
substrates see Organic Synthes:s on Solid Phase: Supports, Linkers, Reactions, Florencio

Zaragoza Dorwald, Wiley-VCH, Second Edition, 2002, ISBN 352730603X.

[0014] There will be described next prior art relating to methods performed using a mobile

solid phase.

25 [0015] EP 0385433A2 discloses a method and apparatus for continuous synthesis on a
solid carrier. The solid carrier, for example in the form of a band or thread, has functional
groups and is passed through successive reaction and processing zones in a sequence
corresponding to the reaction and processing steps of the synthesis concerned. The
reaction and processing zones are in the form of baths of liquid, and the carrier coming from

30 the preceding synthetic step is pressed between a pair of rollers to remove most of the

liquid from the preceding step.

[0016] EP 1304162A2 discloses a method and apparatus for the preparation of polymer
arrays on the surface of a flexible elongate web. The apparatus includes a dispensing head

and optionally other treatment stations including reagent baths and water baths, the latter



[ 0016] EP 1304162A2 di scl oses a nethod and apparatus for the preparation of
pol ynmer arrays on the surface of a flexible elongate web. The apparatus

i ncl udes wodnaypepsbng head and optionally ot her treatmerCTaiB2LINIFE005

i ncludi ng reagent baths and water baths, the latterbeing for rinsing. A
detection station nmay be included for detecting fluorsescence. The web is
driven t Ivetmggbr tisdse A deieotion stht@emapbetitsudarfar @étu@tmfgdruomcml Vihe
treatments to he carri out at success e sta 0017% US 2002/ Olb
544A1 di YEPJELEVE] 9‘%’.%95 %ﬁ’?d"ar"r@tl%@g%r" P@Pp?%?‘dﬁjfﬁ wfice ?'}S%Hgétm‘?@ ©
dropl et s.care@ dit apdREessVeestdgsPensed onto a noving surface from one or nore
reagent addition stations through which the noving surface noves.

conbi nat goo#r] WQGUQ%G{MWAb@lS@I@)ﬁi@ém%yéiQﬁCbn@ﬂﬁ'etﬂ@&W%l@?ﬁtﬂrd@?h@@tf f or med
directly on the chem cal reaction products on the nmovin ace. [0018]

PCT/ GB20089%52108 91 divptetpubhg §’H’8@t%@1ecﬁ‘@ef‘ﬁ@d pRtOGH mP‘{/‘”@ét“@a@fer"ﬁl%e or
appl i cat 'n%}efﬂé‘é’génﬂa@cﬁlﬁorﬂﬁaﬁor@th%\@ﬂmhﬁhgrﬂﬂde' Gprasf Advks da dhitilAGRs 2

solid phase reaction nethod conprising an elongate material with a
subst anc 8Yphesis may herracepwlishpdangtasaayy eatshe red dlireelly onothe chpmigebact i ng

sai d sub%éad@,gﬁ \féhutc{%eonzfﬂ ‘?novrﬂf sfepgate naterial may be passed through a

plurality of actlon an rinsing zones, and data nay be collected fromthe
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bl ock occupres osition avi ng ined1nits
face engama’mgn zhee ee@tefaatmg)lsmd lsubsteh@nindhe nénec hTrceoemmgHteataé&snahmdy tehe
channel in t ugh aper

L
Vor e par PRGNSR i Ut i alh” e S BH MRS ShaPrfanty e Pl Bom
engagi ng thé]élonmbm&itel’dﬂltbglkeﬂmd,apmhlemst Heis alpparitatuisatitse waethedzone |st s nor nal
(ope t|n orientation),. the nnel extends fromthe top .of the | ock
LoPeuBr ekl Sl mobrGndianay be SEhia Bro it FaimoBr Ba oS ol doq
W t][l a L lmrdwghngm;mg _Ul_ﬂ;]@ah(ﬂhaﬁldSa¢dt®-fb©é Ia@ﬁlhge:crﬁbmfeughthﬁpﬁvd(bﬂtﬁe Plobk)é I Er i's
preferably nounte The res i ing face of the centra ck
cl oses e&&ﬁUWS'th@aﬁ r‘FFea?‘ 8%&5?9%6%'%%%6@(%808#0@ 1F@ck &R PQCLE‘F’&'EQ
whi | st t Riefiggintitdigcd éhgdgﬁmthﬂélbéﬂtkallbl&Rb dH&hﬁélGﬂﬂ&ﬁ@érﬁmﬁh@at@@Wﬂwthé wher eby
to forma continuous conduit conprising the two conduits on each side of

t he cent AR Btibepiferiend bigs&riar Erougrrasiuratndhe reifa binsk) Mose praickpeX:i ded
for phe ehengalyeiRrRheE 'a%lhaﬁm dtahh’é(filn n[sqgée%ngggﬁngtthé c@@l@é’l%l&:‘k'a‘ﬁﬁ @ﬁén the

docunents are included herein by reference intheir entirety for al
pur poses 2PBRIAEYS isyeNsRY gl K}pmt@gumgntatlon) the channel extends from the top

of the end block to terminate above the bottom of the block. The central block is provided

bl ock.

with a through aperture towards its bottom, in which aperture a roller is preferably mounted.
The respective engaging face of the central block closes each channel to form a conduit on
25 each side of the central block, whilst the aperture in the central block interconnects the
conduits whereby to form a continuous conduit comprising the two conduits on each side of
the central block and the aperture. Appropriate inlets/outlets are provided for the elongate

material and fluid.

[0019] All the above prior art documents are included herein by reference in their entirety

30  for all purposes.

BRIEF SUMMARY OF THE DISCLOSURE

[0020] This specification contains disclosures of apparatuses, systems and methods for
use in processing a mobile elongate solid phase. The disclosure comprises in particular
improvements and/or modifications of the disclosure of PCT/GB2008/002288.

35 [0021] In one aspect, there is provided an apparatus for contacting a mobile elongate



[ 0020] This specification contains disclosures of apparatuses, systens and
nmet hods for use in processing a nobile elongate solid phase. The discl osure
conpri sesworoparrbisgul ar i nprovenents and/ or nodifi cati omeTaB20tvsoboscl osur e
of PCT/ GB2008/002288. [0021] In one aspect, there is provided an apparatus
for contacting a nobile elongatesolid plase with a flowi ng fluid phase,
conpri si Rglid phas@ndth 4 flawing Mluidsphake Cdonfatisiig: @lcoRdUICWIich! isadf cire@psataiohe Cr 0SS

section anpd WhICh defines a nmen, t a| n poth the flo Uld se
o L he SRR R eSS e HO AL Rick Bafisp Rt Adbraoatain bath fha fittin PR
with the dhblé@ﬂndl theahbiSIW dibreyatd SoId FH2RE EfldiPpRiYesiortshe chﬁﬁlﬂlcaflbrOWth fHeough it
and exit it; and solid phase ports in communication with the lunmen to allow

the nobi ENeBIY %i'oﬁﬁagém'ldd’r@ﬁ?é‘? entethedwBan. fouiBraugn Ay (Wt bARd &Qlid Phase The

appar §t U,oR8h &ﬁmﬂdﬁi@étﬁﬁm \Xnﬁh PeayRes tJéu&Aﬂthegrﬁ&ﬁé sbr&ﬁhéste&o leRteR EheDIuntehr ough
the solid phase ports. I n one enbodi ment, the conduit conprises a

regi on i Maveitereughd a@érﬂ%ﬂl'tt T%J%é@?ij@@§ né?yctPﬁa?@@t‘P%tonrﬁwt g egressrm Her

enbodi memdieridMBros8R el doiid dgbidndergo a change in direction. [0023] The
fluid may gn'. Tﬁguﬂﬁ%(¥hgﬁ?f p rmay be a flowable foamor a flowable ge

Al ternati , 4l ured
o acoomiogpl s 0% prifodERY Bt ariSEe, AR ey R
| east 10rghasggin difeciboutn Bwtheremboaiioernt. the wapduit deasrmst uo@@rgoraathaygebbut

22mm, gr %ghg iqand often of no nmore than about 30cm e.g. no nore than about
20cm "I n "'enbodi nents, the conduit is configured to accomobdate a ri bbon

havi ng ar[r%ﬂ‘ghﬂg 0% %g?%mgpda?ﬁéjﬁwa?ﬁé%pe?ﬂowgtﬂ %J{n?&ﬁ Q?Ipwgggg%} 5cm The

condui t rovide a ear ance rom abo

especi al |Atefrativelpibe flu@mayt be algast 4nm) beyond the width of a rlbbon as
just nentioned. The conduit may therefore have a | ongest cross sectional
di mensi omOQmi]clThbs;oadiuﬂ rea;zbeabmﬁigurdd)mnccbmmme&rmbelichphdsearsthea‘bonlbf ad1lmm

and option I of a as, i.n e case of, about 22nmm or nore.
T emboc g Bathed i ot PITRSS 0B ee 4 P et P et Bo B A&fmensi on o
no nose tolpadihailb@lbbutmm’n oe nipre BAd nsﬂéieotditamoaé)muh aBOots e, R0y, @ oancre than
optional | o nore t han gbout 10cm. as_d e case of nor e than about
o “for bediasteln Trermadinette dhe sHbGM onptobreht Eonaarrahe Mebdyia)

cross SeQ\hdjtﬁlmhodrhdf@ﬂfidrﬂeﬁbdMlﬂGé}nl§%frﬁc9|ﬁibﬁbmldh aBonMBch mwnomﬁmﬁay ;ﬁoﬁde

whi ch 1s about 20mm about 21nm about 22mm about 23nm about 24nmm or

about 25@miM3loBeH RN (il ARt dmm fakashamn. eseeciRllydrom phortemmiyaret in
cross Seqfrﬂrﬁ)rbe}@ﬂd El@b’sw%tH”'éﬂ Do dnSROLEERENNEE STHEE N R Maydherefst ABYe 8f

bet ween about and about 5mm and optionally at |east about 1.2mm for

exanpPe dngesbgosasrstipnal dmepgionybichds fHeastapolfel aym, for example at least about

11mm, and optionally of about 20mm or more, as in the case of about 22mm or more. In
embodiments, the conduit may have a longest cross sectional dimension of no more than
about 30cm, e.g. no more than about 20cm or more and optionally of no more than about
10cm, as in the case of no more than about 5cm, for example. In particular embodiments,
25 the conduit has a longest cross sectional dimension which is from about 20mm to about
25mm, e.g. which is about 20mm, about 21mm, about 22mm, about 23mm, about 24mm or

about 25mm.

[0025] In embodiments, the conduit is generally rectangular in cross section and has a
height (shortest cross sectional dimension) of between about 1mm and about 5mm, and

30 optionally at least about 1.2mm, for example at least about 1.4 mm. The height may be no
more than about 4mm, e.g. no more than about 3mm; often the height is no more than
about 2.5mm, e.g. no more than about 2.3mm. In embodiments, the height is no more than
about 1.8mm. The height may therefore be from about 1.2mm to about 2.5mm, e.g. from
1.2 mm to 2.3mm, optionally of about 1.5mm or about 2mm or intermediate those two

35  values.



nore than about 4mm e.g. no nore than about 3mm often the height is no
nore than about 2.5mm e.g. no nore than about 2.3mm In enbodi nents, the
hei ght i swoaormu7essbhan about 1. 8nm The hei ght may t her eCorgs2bm/dsoms about
1.2mmto about 2.5mMm e.g. from1.2 mmto 2.3mm optionally of about 1.5mm
or about 2mmor internediate those two Val ues.[0026] Included are

enbodi menee26]n Ingidea dréembebgidhtoin whien theneyth of theilghed ewsioh tik sund ahtui d
phases are jin contact is fro about %50m to abo t 500 bou%PZSCm to

about 300Hif PhasBRAreB CANIES! ! 'é R ERPMABEheUt Qﬁ’n“t‘égaBB‘EHt%@@éﬁ]a

exanpl e Bpoerh, HEMMEbEMAb abdutZ06M) alsell Boas taRBbit 300em, P erBRble abRUESDCNh OF
exanpl e. [0027] In sone enbodi nents, the aB par at us includes a structure

def i ni ng ¢ ABOWERAEM: SYhi asHRROU ZuQ:Q"ﬂut%a%ﬁﬁﬁ JBsfOReXaPRIE: pl ate having a face
on which an open channel is defined and, in engagenent with the first

pl at ed alQ@7dndn porae emMbrdisiants. tirarraratyeingiudss a e chiraAdIing theeonivist and
second plmﬁ‘ﬁ&ﬁstfﬂ%ﬁr@%ohﬁh%ﬁ's)’ﬂﬁ@ Hjav'nﬂ; @f’a@@%‘ﬁ%ﬁ&h ah Bp&iBRHin8ER R findd1e

pl ates engage 1 ndirect hr ou asealng material, for exanple a solid
gasket om@ng, mleinqag@mg@tsfw@tmeﬂr elatey agyasere plgte gaglﬂ@thq perismaieteiiee ckanngt.

| east Onﬂ'hgfﬂrétgxﬁd selid ﬂQQsZﬁWre@a@%S? h%fbs Pg%%ﬁé’rﬁt MECERBBdIRentd #eS! N 2

sensor arrange et ermn par anet e ase contained in
channel , p@ieseﬁwlsd)mcﬂxetmugir@e@aling nestpriad gfot h@mm@ars@lld taskeher gyliquist bot h

[002% Tg;%ské{m?ﬁ IBYea58'3t ﬁbésleszh g@p&gﬁ%ﬁ 8! |sttFH?H% g the Q‘Et ﬂoos%%%hg IpFa?éé d

phase I'se”a spec

synt het i mab@rdwﬂadghbﬂeoolostrfemema q@obmrar@‘etja@ueiarmmea rmnameteabéa fluide

pol yrer or_a nonblo 0

brboa memest retagro e rRene & el sfirhe cefes oo R i Bt ray
conpri se eaesyyadl bcnhganl c nolecule attached to a substrate. [0029] Included
in the disclosure are enbodinents in which the apparatus is not as

descr i beq0028] PGTIﬁé([Bﬁ@rOBVaQQBB&& an elopgaite isolid ahiasien 'I‘Meiextdmgalmesd}dnﬁmaé umydoes

nprise .a seali.n ter al between ate Anoth whi ch
(oo I8P icieSs & SRt TR E DBty M Bt L LT BB atc bOng BoGka Br ot he
appar at upolafRs aft@theoBRIdubstratal ©e @%@rdﬂiy t5d @@)Kﬁogﬂiwﬁgymgr engnamot her in
face-to-face arrangenent such that two of the bl ocks occui%%I end (ﬁOSItI ons

and t he PHIPHCHPEYRIESC L FNRIIRERts e BPIYRHESiSIObA POVRMING A4/l HRgk SHIAR

defined inyi domdride @ SRAPEHAEC hitfedtfMittRhe®tPs kusst@f@nnel whi ch communi cat es
with the channel in the other end block via a through aperture in the

central gbm}} |p&¢&féedhnwansclééwé@réén%cﬁﬁlbﬁ@eﬁmmaaﬁ@b?@rmgwnbt%l udes a

condui t-defining structure which conprises a first e having a face on

whi cROan depeibediaRfdl CP30Q#A9G2268. 'armrt'wlﬁarerhga@@ﬁﬁ@pw@ths fipes ROLCOMPSEate, a
second plsakGhaRtiathdgePSalcdB bt ehibBdriaR Relhick He AMHRFALSISIR as

apparatus 1s
described in PCT/GB2008/002288 is one in which the apparatus does not comprise three

cuboidal blocks engaging one another in face-to-face arrangement such that two of the

blocks occupy end positions and the third block occupies a central position, each end block
25 having defined in its face engaging the central block a channel which communicates with

the channel in the other end block via a through aperture in the central block. Accordingly,

there is disclosed apparatus which includes a conduit-defining structure which comprises a

first plate having a face on which an open channel is defined and, in engagement with the

first plate, a second plate closing the perimeter of the channel, but wherein the apparatus is
30  not as described in PCT/GB2008/002288.

[0030] Further included in the invention is an apparatus for performing a process involving
a mobile elongate solid phase and defining (i) a conduit to contain the solid phase and
optionally to contain also a flowing fluid phase in contact with the solid phase, and (ii) solid
phase ports in communication with the interior of the conduit to allow the mobile solid phase

35 to enter the conduit, move through it and exit it, the apparatus comprising three plates, each



not as described in PCT/ GB2008/002288. [0030] Further included in the
invention is an apparatus for performng a process involving a nobile

el ongat e wol2ooh/qgpbase and defining (i) a conduit to cont acmdpreirssbiod phase
and optionally to contain also a flowing fluid phase in contact with the
solid phase, and (ii) solid phase ports7n conmmunication with the interior
of the cendiphsmg@N@bb@yeﬂhacea;pbiel;ﬂateebiamgphlessatﬂy)mmt@fnebm i vdtbifacgmove

through it and exit thea aratus rising three at es,
acho oI PERTSNERICH B S BR XAt HPLSCHBERG oG ARASaTy ond pltes,

i nt er conmgs thetcorihebRee4tes fcﬁﬁﬁwg{@hﬂt h&nsdh first 668 ahBatselbed 8nd,Sha@n
internedi ate pl ate between first and second end pl ates, the i nt er connect ed

pl ates f dHAimRfiale piate DAY AR aretyredeliBeritherrin fovsses Hie isand erd of heenfdeli at e

pl at eshaviefige aRnhaRRI be\A%eﬂ@tfs't\%@adeBet'h@'a'beFtQﬁédeiﬂ%nél%a@%@%ll@ﬂ@té}ébl he uni t
to define a channel between its two faces, the aperture optionally having a

rol | er r@apaed JeminsHgeuhareigi ei n, and wherein: the first end plate and the
i nternedi ate pl ate defi ne t herebet ween a first arm of the conduit; the
second end pl dtefirghend plats anddpadnipamadiie plade definengetabeanatafisshar eidbend
armof thg,gapduit; the first and second arnms extend in a direction from
the first end of the unit to the second end of the unit and each term nate
at, and in fl iheisewndeodiptaic ahd e inleemagiate piate, deding tharebeiwsen sivecaid ame

pl at 8§ CORML 8Hguit@ sensor arranged to deternmne a paraneter of the solid
phase; : a sensor arranged to determine a paraneter of the fluid phase; an
ener gy sour ce thefirgkpussedohd arms exieod iné dirediondruauihte firet endenfdlye usihtd the

depos! {1 QedRIEE0f 0L LFARTLLLORABISL BNER A1 0okReuaol i RDBRE LORRL]

The unit “rmay In° conTni ca error

t he conduit t@twabbnvmedjfehé blauted; qnimaseekca sartser artrarege@dnaﬂetermlrfela)pal‘amemjgiﬁ |t
and exit r|]t Id z] st and secong an my each hgve ﬁm\r’ael{c[;#]on towards th
first end"HFOR aﬁﬁ ta YSehaTAHIeg O Hg e e SHPRIAMER %% Ph3rs: QBFPargeﬁhase
por t $5andotifre td bxpabethagtequorof the ddmelumd ebrofiame gpdedositibn eacibe &grm bei ng

spaced furthe s the f rst of the unit than the fluid phase port
of the aldﬁlooféf@a%m%q%’i‘c&c&% oﬂﬁé’ﬂ?ﬁ‘?/entl on for treating a nobile

el ongat e ésazhl]d TRBaBR MMyt Have ﬂh|dqua@@ pBFtHllrdccﬁﬁiﬂﬁﬁ*lcé"ﬁUmKntrSﬂhé ||ﬁf@Md>lﬂﬂ thre solid
phase and the fluid rr1)hase t hr oug a conduit in which lunen the

two phasé&8"dyhie allawd %ﬂwdaha%maﬁ%r thPr‘foﬁ%bﬂPWéWf)ggh ttrad &3\t itd Tﬁﬁcﬁ'rﬁtlaaﬁl d

phases ars@cé’ﬂbV%strﬁéPHQ&h Iﬁ’d\/eaaovfé@fo%ttlé@a@% tﬁ@ﬁef emgf theruﬂltmhfcwreglent.@mtl ng a
nobi |l e el ongate solid phase with flowing fluid phase; nore particularly,

Such28 proomeaEiGaign wihihg SeldRAFSAGottnand 814 fihRkAte RAfiSoligtRolid Phasa ParbPt d
phase porgdhcRbrh BEINgRPEEA HSthbfoRards the first end of the unit than the fluid phase port of

the arm.

[0032] A process of the invention for treating a mobile elongate solid phase with a flowing
fluid phase comprises moving the solid phase and the fluid phase through a lumen of a

25  conduit in which lumen the two phases come into mutual contact. In embodiments, the
solid and liquid phases are moved through an apparatus as described herein for contacting
a mobile elongate solid phase with a flowing fluid phase; more particularly, such a process
may comprise moving the solid phase through a first solid phase port of the apparatus into
the lumen of the apparatus, though the lumen and out through a second solid phase port of

30 the apparatus; causing a fluid phase to enter the lumen of the apparatus through a first fluid

phase port, flow through the lumen and leave through a second fluid phase port.

[0033] A further aspect of the invention resides in system for subjecting a longitudinally
mobile elongate solid phase to a plurality of successive treatments, comprising a plurality of
phase contact devices for contacting the mobile elongate solid phase with a flowing fluid

35 phase, each phase contact device comprising (i) a conduit which is circular or non-circular in



the lunmen of the apparatus, though the |Iunmen and out through a second solid
phase port of the apparatus; causing a fluid phase to enter the | unen of

t he apparwbusiodmzmgh a first fluid phase port, flow throwgiB2bivesbassen and
| eave through a second fluid phase port. [0033] A further aspect of the

invention resides in systemfor subjecti®hg a | ongitudinally nobile elongate
s]?l i ﬂ pha%ﬂsﬁdbséicrgbsl-ééd:tioh}en@fdeﬁu@@@&ﬂh@kﬁto}]d’cmailrﬁgb?ﬁrﬁh? ﬂ@\mgiflﬂidk?ha%emﬁdr ality
of phase contact devices r co cting the nmpbile e ate SO ase
o h e T GG PaTEE AL asEcl) BHE SERED ROML SO USRSl mean B

condui t \wbwlhd Bui€ bh&sd @endsr th® medr, ﬂél\lvarﬁrougﬂ l’t@ﬁ&‘éﬁﬁ &earﬁfcﬂ@%olﬁﬁﬁﬂids@rboat@d
defines a lunmen to _contain both the flow ng fluid phase and the nobile

el ongat e EPTAURKALRD W‘Grf the leman & plieysbegeekils soid pRrsAIRISO T itoh! Wl hMoNg
| unenst o yabLgivitaRe ek H' HePRASE corRa&MeQice gl J43BiRd tB'p?é’\’/ehhﬂLQH@Brés% fl‘%ﬂ\d exit

it, and (iii) solid phase ports in conmmunication with | umen to all ow
the robi It irdgiierdhrongk éhe golid phage PerEs, Weesin: th@wt@mﬂ@a@ﬁngecd fahd selid phase, t he

phase CO’Haﬁ%ayQﬁ‘b’eQa"eﬂP%{l POmREAREEEERe Bh mﬁe%nt&tl&e@lc@%@c‘?ﬁthﬁ{ BBSbfid phas

interior thr the s phase ports, rein systemis arranged for
a solid mmr@owthmmﬁ the su@edéwen aseheanigt Hewioes ere afjer Jplethss; T ist plase

devi ces 38%&5@}(:&4}% éQédoﬂd@Jﬂ%%cSﬁé{?t%\’/Fcet £ QEBsd AR sﬁb'%%@ﬁ)ﬁ'a\(&ﬁgn@se

cont act evi ces one after an 1 rst ase cont act evice a
secoid plragwayandare adengerbtoaeeeidé Bywdsom & nomméssﬂfl@m sduocey anthe thisd hway

and are rh'é?@(ggrﬁaét%e %8%”0‘41% tHz #éﬁ,ﬂﬁg?%r?%r\%%wgegp{eﬁ]wé 1Lr8tlnda &e%ldﬁg‘ﬁwdand a

third phase  contact ev ce’a receive fluid
froma secomd. fl uid source. [0034] Additionally included | n the invention
is a systemfor carrying out a heterogeneous process, conprising:. a

t r eat mentoe3#) aratiisnalyrihcigdeceid theinventai is aesytﬂecmﬂongarwmlg dutphlsesterogprde @us

| ongi tudinally noving el on e.solid phase in nutu

contr o | EBTEst RO Rt SRR ap G B2 el Pa T hetlan Bl R enesedidrent

?lppag at ﬁ%,IoﬁglmdI’HaflyDHoahb%ldrigatdjsdrﬂtpﬁé'sélgl rd&MtaC@)nftam Peentiotiaslg gav@dgme)l | ed
ul P se l.ow to treat nent. appar at ensor arr ed to detect a

Dbt Aot ooTaROYb e A PBRSE D R dne FRaEEY PhPBARSRS paet a0 G RESTBR «he

treat ”Eﬂtdeal@Q%réﬁrbkﬁde apfoaﬁelmumaslaﬁe%vm tb@trb@tnﬁdngaabar@mmee@ﬁd on with

the sensor and with | east one of rive device and the fluid netering

devi ce t ¢"PEEY (Pedeé‘ﬁc"lan?ﬁ.ﬁ?mﬁe@ ﬁéﬁhefﬁoﬁﬁ’rpf‘?ﬁ? fandis S%{'ﬁd’hé‘éﬁﬁa%ﬁa%iﬁdﬁﬁ'iough gnal

to the afyd @é&heﬂf‘@pﬁratﬁg% ?r‘dc&@sdﬂ%b&@é téiBé’mt 4igndi |ch%dﬁRiaﬁ6rh RMéhgevice, the
processor being progranmed to control | east one of the drive device

Bnd Phe FRORG MELEH Hdeastone ef theslsiymdpviee b el e reisrieg dedicarie faselve[ann3s]
Anot her gl dighBNtorR thd SnsbNENédhiar &ﬁb@'t%%gda“t@th@%@'@a@f or?eyéfttﬁéndfu@é

carryi ng out a het er ogeneous process, conprising: a plurality of treatnent
assenbl i glevices apd Hediid ﬁ@t%ﬂng@ﬁgweuﬂe Reddepsordisinasprep@niaeetosesnirdl thhgse wit h

a t1ow ng.Jd YhdoPiiasfive UBGCESRE TR ARS ml%?eiri'ﬁg device responsive to the detected

parameter.

25 [0035] Another embodiment of the invention resides in a modular system for carrying out a
heterogeneous process, comprising: a plurality of treatment assemblies for contacting a
longitudinally mobile elongate solid phase with a flowing fluid phase, the assemblies being
provided in a modular arrangement and each assembly defining a lumen to contain the
mobile solid phase and the flowing fluid phase in contact with each other, and each

30 assembly being capable of being releasably connected on a first side to a portion of a
second said assembly and on a second side to a portion of a third said assembly to form a
treatment zone comprising three said assemblies in succession and defining a continuous
pathway for an elongate solid phase to move through the treatment assemblies comprised

in the treatment zone.

35 [0036] Also included in the invention is a process for synthesising and screening



provided in a nodul ar arrangenent and each assenbly defining a lunen to
contain the nobile solid phase and the flowing fluid phase in contact with
each ot hewo rarwh7emeh assenbly bei ng capabl e of bei ng relpezss2bw/so0M8eCt ed
on a first side to a portion of a second said assenbly and on a second side
to a portion of athird said assenbly t® forma treatnent zone conpri sing

three saimbléassrbbmpasing rﬁ@m@ﬁﬁb@ng@t@@ombhaﬁmgr@gﬁ@@qwu@u&ea:tmbhway for
an elongate solid ghase t 0. nove throu t F&HEEM a senblles conpr.i sed

in the tSEACRRMACH S e op96)2 FEPE%C“V?I RSN 3t 838 e fless

for synt hesirsath@nastdtics Remd &m’mécﬁ@ﬁpﬁﬁauycatuaaésssslyﬂmet.aaunm@ Boci) eHgatee
solid phase t hr ough sequentl al treatnent stations, each for performng a

respect i velidphgge, Bhereby bp fumMayoe selidphass & theend elibe sypbess anREay Pkat nent
statigns sBQﬁeﬂIQ Jdiapt £dad, %a@lﬁ’@Féaaéchp@Q(%%ﬁa p‘FchUch%Ie%ufé‘sl'olf Q'ré‘eg)elé ,@cks onto

the solid phaSe, whereby to formon the solid phase at
synt hesi ;{)r%d?t%[m*%@ﬂ %fucwgtmg\rmgjt% %Jﬂ'ii REBS&PRYEICh dag ATy @afowtbr%’@htﬂ/ end

product mRLEEUHIeRIBh whefER %‘té’c‘%‘e&)\ﬁ/%ﬁjﬁﬁ %Egﬂut%ﬁcrﬁwﬁéﬁtlwo‘ﬁtad’t@é(ﬁ Aarytge solid

phase on which the array is formed through a treatnent station where it is
cont act edawingla RiadeigerineghioprIty inderdoes aneersssradifiairasycheanabie iocreate a

predet er %é%%ﬂra%r%%%béﬁ/se HiAdEr, ed uﬂF?ﬁﬁe FREC bl Feg?lér%%%f%'a% %;F%ia‘il?

create a neasurable response asurin he anpunt of the nmeasura
r espdfise disftinetzarbia sapvajtldmttfwngiasendlotodapbrapleamid sirdetnted fegultigg ama bighegr oduct

ol ecul € SLINERM &RG3 h A b flohli GABHIEAS Ui APl e SRANSne Lo BRI

opt i onal Sne ot I Ons
conpri sestaiinnapmapaﬂmrodpﬁakﬂuqao’emerptresdznsdllsolssurre ftbroafontamngtatmotgleaalcmglatd e

el ongate s id hae wi ng f UId su par may be
ised for SRS e thifgdels SePoeishascebArig mdi e B8 R e oz
with a clemgatd salitd phasd ogiocmhtaagivtsolid BRSsE wuﬁuahhamlcpr@wldegicé]wgbhe
invention is an apparatus for use in synthesising and screeni ng nol ecul es,

thg appanfeo3rny [Fgﬁh@rdbrﬁgd@(lj bﬁtH@a\hﬁVerft@h N ebwgm&%ﬁfﬂelldsﬂﬂﬁ%&h@aﬁwve al ong
an conpr|5|n | sposed al ong the pathway | a dlirectlon ro streamto
Gownat 1 DSHeeBBg ARSIt SRt ataidng peluy Toran Harssr SO PeedS aoet | ve
stage of ngoedibrth W&ﬁn@r}éﬂ{d‘tﬁﬁb@ed %10nfg&ﬁ§bamm©y(iﬁ alditectiohgainrapdtresitd ons
conprising plural deposition devices for Sﬁgtl al |y addressed deposition of

synt het i @OWGP*IF‘%ﬁrﬂgseﬂpﬁ'&tl@é rgRimsent glatiany. iegch §>§rfogmfmg 8desRstiive 8128¢ Ohaf or
cont act i RGlid PRaselyhtheBRagEedtloRe IR tHROPIHMBAY é?té‘tion‘é'fl%ﬁp'n%m@%ﬂﬁr@lcde%o@ﬂor@nm yte

havi n8 predet erm ned property, undergoes a process specific to such
anal yPe thVIée%fﬁrépatlalﬂwéd'feéﬁ%d%ssﬁ@ﬁ Syr&h@tl%bwewm% ostoaihe 6aliq phase;

measuring tFé'é‘?m@ﬁ‘Pé{éﬂonQ’Br &é’fﬁa&ﬁ@%’é @&idepﬁa‘é‘é MR R éHen?@ﬁu'Bh Sﬁ)ﬁ"ér{ @Eér)‘ra@lb %h' nct

ar ea, themﬁparat us further conprising a conputer I s adapted be in
si gnal Il evindom Prkideterminedvitip Rty gncﬂeig@,ematocgsmwmf@é@ iseeh e\malﬁe t@ he

measur i ng shab iihsAPbIPrRBE AT EAY hOndA8NRY St forMEHERAg the amount of the

measurable response of each spatially distinct area, the apparatus further comprising a
25  computer which is adapted to be in signal communication with, or which is in signal

communication with, the measuring station and programmed to identify the highest

measurable response and to determine the corresponding end product molecule structure

from data available to the computer.

[0038] The invention also includes an apparatus for use in synthesising and screening
30 molecules, the apparatus providing a pathway for an elongate solid phase to move along,
the apparatus comprising disposed along the pathway in a downstream direction: sequential
treatment stations, each for performing a respective stage of a solid phase synthesis, at
least one of the treatment stations comprising plural deposition devices for spatially
addressed deposition of synthetic building blocks onto the solid phase and at least one of
35 the treatment stations comprising an apparatus of the present disclosure for contacting a

mobile elongate solid phase with a flowing fluid phase; a treatment station for contacting the



measur abl e response and to determ ne the correspondi ng end product nol ecul e
structure fromdata available to the conputer. [0038] The invention al so

i ncl udes wo 2appEpmAPUS for use in synthesising and screercmgBioaswoss, the
apparatus providing a pathway for an el ongate solid phase to nove al ong,

t he apparatus conprising di sposed al ong1®he pathway in a downstream

di r ect i oRoli¢ pRERNWItRAN hg@atwmiN, whbaAiticontictsecindlae haﬁh@ arprédigernin@s pect i ve
stage of a solid (Phase synthesis, at |eas ne of t treat r’rEnt stations
conpri si RPRATr WIEIaRSsE ProGRSTRRACHIS L it %’Ei%?é‘??%‘?a MEeasWaPlgdpASFon of

synt het i anlud hidiaB@rirly Qsfich oRRablvthgstAk iafhodhesatha RbaslirdbRagkpérve dtleatihe
treatment stations conprising an apparatus of the present d| scl osure for

cont act i $§3%alsintingt &PBngate sol i d phase with a flow ng fluid phase; a
treatnment _station for contacting thesolid phase with ath%ﬁent whi ch, when

it coft ad?@B3Un Algedrypeaneniipnag aé%l‘%‘é‘t@? tenaverpiop pef MethethefdresdBs @a process

speci 1 ¢ oh QirkHOBn @ sYitCotdRe Githdd ﬁoﬁngﬁéﬁtﬂhégé %ohﬁﬁ@ﬁ@%‘éusﬁ@%eﬁld@ﬁﬁé&' ng
station for neasuring the anount of measurab re&gonse of eac

spat i al | yo 8oWin aspuripwsrepiotimgiionios and & eatarsmth ohe gobdphaser i The twet hi n t he
t
| nventi Oﬁ eéfamﬁgbg%n%m% GRE &t H‘&Mhdlﬁter%vﬁ@gé"%%asbérﬁn&?ﬁ%é"ﬁnfefho@

fl ow ng rising causin etoflowin a
count er cmmayebﬁ a merﬂwt ¢fcw1a81htmg thﬁdoﬁdlphﬁﬁﬁtvuthta mwmphamosem&mqﬁms@usmb@rt Wwo

phas i i i i i meter.
e 38t nalonfy R BEnigRoalkath coRpf hu T 300 RAFE BRY Toce
or a met hnbdse)br eaoiswitigthersobd pboagengr botbhem cal or bi ol ogi cal agent conpri sed
inthe fluid phase to bind to the solid phase or react with the solid
phase, o004 h The@04@Chaybe afdasgiod liquy abe issmgeesoftan 4 liquid thaaredgass nore often a
liquid than a gas. [0041] Aspects and enbodi nents of the invention are

di scl osecﬂOM‘i]t aepéct botventdpodizsaits pftthe mventiorcarai digclod8Rlit-EheDRESRhETI ON OF THE
DRAWNGS% ﬂ) n& %}lmants of the invention are further described

her ei naft PCURUPR Apd L Bfice to the acconpanyi ng drawi ngs, in which: Figure 1

is a,Lon [{% i 83%1 an apparatus according to a first
enbo&# %ﬁIEP CI&IE&Z@I}!%}%H%&M s an expl oded perspective view of
pl ates ango429! IE@ibdagRénts @sthbahvEnien arecRiffRéM@iscatedheraPRAsAiUSRFerafcOiodi Ng
to a second enbodi nent. of the inpvention; Figure 3 is a side view of the

pl ates afef ?%Oﬂ&anwaaﬂrwg%ﬂn vhiglre 2; Fi gure 4 is a perspective view of a

central plate featured in Figure 2; Figure 5 is a perspective view of end
pl ates featur EPUre |:|sg%”l%n%u inal cross sectlon through an apparatus according to a first

embodiment of the invention;

20 Figure 2 is an exploded perspective view of plates and roller bearings forming a

combination of apparatuses according to a second embodiment of the invention;
Figure 3 is a side view of the plates and roller bearings of Figure 2;
Figure 4 is a perspective view of a central plate featured in Figure 2;
Figure 5 is a perspective view of end plates featured in Figure 2;

25 Figure 6 is a perspective view of a terminal plate featured in Figure 2;

Figure 7 is an exploded perspective view of a module incorporating a combination of
apparatuses according to the second embodiment of the invention;

Figures 8 and 9 show the module of Figure 7 respectively in partially and completely
assembled form;

30 Figure 10 is a perspective view of a portion of a framework showing two modules of
Figure 7 mounted on the framework, the two modules having respective roller drive systems
which are coupled together;

Figure 11 is an exploded perspective view of plates and roller bearings forming a

combination of apparatuses according to a third embodiment of the invention;



Figure 6 is a perspective view of a termnal plate featured in Figure 2;
Figure 7 is an expl oded perspective view of a nodule incorporating a
conbi nat iwo 20fo/apgar at uses according to the second enbosicwasE200i050dve
invention; Figures 8 and 9 show the nodule of Figure 7 respectively in
partially and conpletely assenbled fornf1Figure 10 is a perspective view of
a portion of #Figuranewerkdiag@mmaic side VROUbES neddufd HdbMoratizhlntedbiaatidrnef
framework, the two nodul es hayi {)ecti}/ r.ollgr drive systens which are
Bereysalor

n re
coupl ed CBERPIHSES 2epgding 1 e ird Ambodirnta! erisaleRve vi ew of plates and

rol I er bearingsqur@r18 RYaadiagrinmaic Sifle OfievdPd¥ad giaws 85 dasiC Modild Hhbse %}y&tbhf d
enbodi nent of the inventjon;Figure 12 is a diagrammatic side view of a
nodul e i REEPTEHIOLP tRnN¥eHi®RbI nati on of apparatuses according to the third

enbodsnent of FidiRe i 12V AN | YrambBHE Setshdclve vdwAsT ang@dskiof | ZReVdreaV Qbtefh
part of dual nobil e phase system according to the invention; Figure 14 is a
di agr ammBcPerdipgrte rcinvemiopi ew of a deposition zone of a system according to

the invention; ci}dﬂr&%ﬁs Ja%iég"*ra%n%tl@%e"f‘éﬁ@.&?i\ix&oP?%ﬂ%BS&ﬁén@sé&%tﬂkf JERRPihG O

e
assenbly according to the Tnvention; Figure IS a perspective view of a
second dépestienion assenbly of the invention, conprising an upper plate and

a | ower plate;;Fj : L SSRfchd | ews of
t he upper pl atFéd:d(S?q?ﬁg aéé%%@l ttlﬁgrﬁvgggh%%ﬁwdé gure %%}éﬁwygaf{ehg%%é@n 20
are $0de camgrisingspeppevelbie anol aalower plate;of the | ower plate of the deposition

assenbl y of Fi% s 19%an ‘Hiugrgl Gdd ahd, BspEAR éb%ﬂﬁ)(l)%?%@ﬂ}h%&fﬁpﬁé HE the

conprising app uses according to the"seco e I hventi on;
Fi gur e 22epssitorsadsendly of figan 16f a system of the invention conprising

mul tiple treatnent nes;.,and Eigure 23 is.a schematic plan of a flui
Sour ch 1 eat ur S P guRDae s AT tp e BBt AT S 251 e er iaie e
descri pt idepositich sdseny off Figuresi6speci fi cati on, the words "conprise" and

i mean i ncl udi limted to'

"contain" and variations of them ng but not nd
they 186 not . FishaddS BoobamaareHEn ok SVHED GTREnssseralsesarsorine B
conponentise séddhg@eiodiherdlot . inydHlidd] Thr oughout the description and clains
of this specifjcatign, the si n(lgul ar , , . ,
Figure 22 1s a schematic plan of a system of the invention comprising multiple
treatment zones; and
Figure 23 is a schematic plan of a fluid source featured in Figure 22.
20 DETAILED DESCRIPTION
[0043] Throughout the description and claims of this specification, the words “comprise”
and “contain” and variations of them mean “including but not limited to”, and they are not

intended to (and do not) exclude other moieties, additives, components, integers or steps.

[0044] Throughout the description and claims of this specification, the singular

25 encompasses the plural unless the context otherwise requires. In particular, where the
indefinite article is used, the specification (which term encompasses both the description
and the claims) is to be understood as contemplating plurality as well as singularity, unless

the context requires otherwise.

[0045] Features, integers, characteristics, compounds, chemical moieties or groups
30  described in conjunction with a particular aspect, embodiment or example of the invention
are to be understood to be applicable to any other aspect, embodiment or example
described herein unless incompatible therewith. All of the features disclosed in this
specification (including any accompanying claims, abstract and drawings), and/or all of the
steps of any method or process so disclosed, may be combined in any combination, except
35 combinations where at least some of such features and/or steps are mutually exclusive.

The invention is not restricted to the details of any foregoing embodiments. The invention



enconpasses the plural unless the context otherwi se requires. In
particular, where the indefinite article is used, the specification (which
term encowpassagodaget h t he description and the clains) | ecr@GBelnsd@sst ood
as contenplating plurality as well as singularity, unless the context

requi res otherw se. [0045] Features, infzgers, characteristics, conpounds,
chem cal exmingt t®@an\orio\@! ongor @ eovdledmbination) of ied featureéd dibclasqrpintthisul ar
aspect, enbaodi nent. or exanple of the invention a be u derstood to be
Aol 1 cabIBSHIFAA) (BEHARS 28hECromeamio SRITS: Shotsches T2REGE ) ChieHeTue

unl ess i n@enBadrytRet diemdtion; ofthé stipstof@ny BrtHydes plbcesk @8 @ikciddelini s
specification (including any acconpanyi ng cl ai ns, abstract and draw ngs),

and/ or alibo4s] trhe redRPS aBEntRINYis ARESEE tOhIl PAREESRd 86cuth&is RBRH aréBedbe
conbi ned i n any comnbi nation, except combi nati ons where at | east sone of

such 5eatCGP‘éL§re£HW’Vd)tF‘ %Péedéouért‘é t%?ﬁ%'floﬁt'@%@l‘ﬁ’@f‘@@'onww hignaerticadieniagdnot
restrict ghhidrParkRPpeAed BlibiR ifdpcdiidh vk B0 NGiRABGH IABMS contd@s of all such

i nventionextends to any novel one, or any novel conbination, of the

f eat ur es PAPEE| BSetpcumentsiase Sisemarated et bY FRfeeaFRg any acconpanyi ng
clainms, abstract and draw ngs), or to any novel one, or any novel

conbi nat i[@R47] oinalypiedgn &m'nmnt@nwr%pmﬁfat%es Bm®ﬁ’@§§>d§dordis§dﬂ 68ltiphds@046] The

reader’ ?%85\&' %Bhd Ehéjs'ercq’]%mryt\%l?éiwrg%eél ci @ IGOHTR RSy MG o € T 11 ed

concurrently wt previous to this speci |cat|on I'n connectron With this
appl i1@at inonetarigssiihe reagiee isafienteddo thebpulticatimisenentonediintertthe seading

:speci fi ca% Lﬁ\'adfotr%th%?%gmaﬁloﬂ Pgﬁé&féﬂ% ﬂ%gﬁfdlsﬁ/ﬂﬁ%rg%l z%rbtsgd ﬂ'{golld

i ncorporarte harei i by ference. ventron are
apparatU$$asaaﬁﬂm$m$ods for use in solid phase synt hesis. Solid phase

chem stry will require no elucidation for the skilled reader but,

nonet hel §8648]t A& usedderein medbmmlatd isaustl ¢o ddrl a matbenwhich efinegsea faceder t he

headi ng ".Back I und”, for furt her i.nf ormat.i on, teri t hods which
e a0 e B et e R s TR R e (A ok i iy 6 R et

"pl atig" "fthuﬁeé thas clin%f(ﬁmeaSMEﬂ’t)aelfedmlleééltr@iaflﬂsnﬁ%rawbalﬁﬁer@iorfsa’meshfas tﬂe
context o t termrequlire Th term es, Nno yt at the
renber | SXEHPR: Np BUNGRE A Be M T WReR TS stk APt STE LIS o

di mensi oRpecifiditivn bbar tef@RMNLtheRAME BEarILg.| RBNSIBSIeSSE toBER: helevigdbstd e terns
"plate" and "bl ock”, since in this specification both terns have the same

meani ng. PRERHERNACLEE, byt fiigisiot gapaidalary iesspisabiegyisaraetapdineessds Bata ¢ hi s

i's not afomdadfaney ink&stH eaép.t@%mg@ra%mre@m latd¥l dTRBMR dritbdithedtsfop@ieur e of
the invention, despite being a feature of ates of sone enbodi nents of the

i nveR?] omveAtl@rypMéglc%p@f@S.Q@ng@Héﬁml%l¢nu5feﬁr19=anutﬂns Simade rRJANY deahgicabt a
mandat or Yed GienE ahd b RUBbIBSEHAbe ANMbt A LA Gﬂhe%m&euée% iRYe AvéRphure of

the plates used in the invention, despite being a feature of plates of sone
enbodi neespitst baipg a fepiaiet of Grates of some embodiments of the invention.

[0049] The present invention relates to processes involving a mobile solid phase, as well
as to systems and apparatuses for use in such methods. Sub-parts of such methods,

25  apparatuses and systems are also included in the scope of the invention.

[0050] The invention generally relates to any process which involves contacting a mobile
solid phase with a mobile fluid phase. During the process, therefore, the solid phase moves
or is able to move; for example the movement of the solid phase may be a movement which
would for practical purposes be considered continuous (including continuous movement

30 driven by a stepper motor, which in fact rotates in high frequency steps). In some
embodiments, the solid phase is stationary during performance of a process and then
moved on to another apparatus to be subjected to another process. In other embodiments,
the solid phase moves intermittently during performance of a stage of a process. The fluid
phase flows during at least part of a process of the disclosure and it may flow continuously.

35  Thus, the invention includes embodiments in which the solid phase is contacted with, e.g.



[ 0049] The present invention relates to processes involving a nobile solid
phase, as well as to systens and apparatuses for use in such nethods.
Sub- par t swof20emebs4aet hods, apparatuses and systens are aics@wB20nlosomd i n t he
scope of the invention. [0050] The invention generally relates to any
process which involves contacting a nobilBe solid phase with a nobile fluid

phase. Dguirdgnddacbypacaess, oftﬂbelr@fn@geparttdn@n@obipebq@basmlmvmy oowis able to
|l e the novenent of the so a mpvenent whi ch

Touri | oroRliRibbY shSe Aobenet bulh saae ket BN THITEY R ieTogs et | nuous

novenment ngdry\e@ibdiimaénts! R ele $BIt PhasdVBh@ thel fllid pidseré v &shtihfloldgbetivegsiuency
steps). In sone enbodi nents, the solid phase is stationary during

perfornaﬁ%%b‘%ﬂ'”%{”%?%&ese%‘%fEtﬂ’fé?ﬁe%ved onto anot her appar atus to be
subj ected to another process. In other enbodinments, the solid phase noves
i nter i t 1@y Agurill Recqres peRafantca fyid '%tyﬂcé‘ﬁléa(ﬂﬂu'ﬁ bHF Be¥ds 2 gve R i phase

fl ows dutypshsalor eagitciBalt, B @nPiiggieshcrbicd RidliRehMasiiaR, W@xé%gl@&&aﬁé ow
continuousl'y. Thus, the invention includes enbodi ments in which the solid

phase isOo@fliacted with, e.g.surrounded by, a streamof fluid during part
or all of a process. A fl uid may flow continuously during a process but in
some enbd@@3A niToesplid Bh3sedovelongatiesa i fricampleramelafoaieiiexbleayrbsor eardt: t he

lid ph t d
the end oot Jubsit BnBG IR in-RRR oINSy pAFHUE B bR cBE SR 02, 7
a |idQidother caﬂyoemerrateg;a!§ arf@n examplsurpteseatioe mdiedalslaecdassibas latehén thisr m

“liquid ébgﬁ (':La\ql%ﬁ als 'a(g é{ré\hgusm?ﬁgrreln n%’er h%rhe%?ﬁ\gpbgcl{gg%@d{g&P?E)L(olscgisé 0052]

The sol i ase’ls e e”an é e web
or a cor ainayl Servzmtmpnod;‘e/stha sebdistie, ei¢>reexafrcp1e eoie/atml it fanatiabalisalit @rchapge et i ¢

pol yner, of Whi .cotton and oth ul osi c nearrpe
At or mat 1ot HEREY Py BB el BiniCiyrd prebare RSl Bhive R le P e el | s
pr evi ouslsybstanes to iuntess, theesoli¢ pdasegmaBaakgs @ulmianceriteacpe@&eus,a)fueawowemaj to
nodify the substrate, for exanple activate jt, func al i e |t or change
o5 MoncErbRamsirye fan-spieiiF RS ogamt ohinest 1Y be S3rupls' hndol | d
phase f olinalveasirdy@nadopdidgt dRiceon@ingtor vaRdsr WA foes dor@@@ﬁbm@ﬁonhamoa
subst ance attached to it, often ﬁoval ently but soggtl nmes no? covalently.

Non- covaletHPSINCE AR 2 RRRFSH AT adRIHT peh DFCMPINAARNPIRPSIWNOSRIMIEER S Bondi ng,

i oni ¢ bordbpg cﬁlfadnﬁéted@ther\(wgalesg fc@{’/éléﬁt,bdhﬁln@ 604THe oAl isABsthR&d Bathe sélid
subst ance may spacer or | i nker, or a conbination thereof, whose

f unct i on Phasy- oAéHQﬁP%C%?tthQEij Fq 2 sulestiady R8Y iCREPrige g stactinemaleriabea ng, of a
secopd syhsinadiffle iPa khehs®! br@céﬁ%aﬁﬁ’ ex@mpleShBRGRe A bl drifednatifist rat e

may conprise a starting material or an internediate in a synthetic process,

for exampolymerfigmedeas anintegoadiaten theprepamipROEanENY RECUERIETEaAmeNd
i nter medids®ct Mal WerBloRPESASHRL Albs®hcEMvinh Fdheing ohXEBhe s IR duch

substance is a dimer, e.g. a dipeptide; more often the number of repeating units is greater

than two and an end product may be a polymer, e.g. a biological polymer or a non-biological
25 polymer. A substance having repeating units may be a poly(amino acid). As biological

polymers may be mentioned polypeptides, polynucleotides and polysaccharides. As non-

biological polymers may be mentioned organic semiconductor polymers.

[0053] Particular polymers which may be made are organic semiconductor polymers, for
example made following the procedure of Turner et al (see above). A suitable substrate is
30 functionalized with hydroxy groups which are further functionalised to provide a reactive

germyl linker (see Scheme 3 of Turner et al).

[0054] The application of the apparatus and methods of the disclosure to the synthesis of
organic semiconductor molecules is included in the invention. The invention therefore
includes an organic semiconductor polymer attached to an elongate solid phase. The solid

35 phase may be as described herein.



product may therefore conprise a substance having repeating units; the
smal | est such substance is a diner, e.g. a dipeptide; nore often the nunber
of repeatwogowmi7d®s9i s greater than two and an end produecTtraseotxseoopol yrer,
e.g. a biological polymer or a non-biological polynmer. A substance having
repeating units nmay be a poly(am no aci#. As biological polyners may be
ment i onec!oaﬂﬂ]ymsiﬂudedeﬁnor@@t wm@tewémgegim tp@éeyuaaméraé isam;ano%&attached to

nonbi ol o |c $ rrers rr(?é) be nentioned. or c s conduc% ners.
[ 0053] P&r{Y éh 1S BUNSTHET © ARTOCRSHEMYEINe: é‘ IRl g HIH’LF‘ctaor
pol ymer s bidi®ica A Abh-BiotRftRI dldcal BY. bidRgRaPs! er‘? o@fnoBQfdéEﬂSol%eﬁ'ma(yS&e
above). A suitable substrate is functionalized with hydr oxy groups whi ch

are furt RedifagHiy 3RAINDLBE oF PP §I¢UErdes a4t (9 Q@th’@rmm'lnp r@l@é’ﬁ Ppl¥Re,tidehene

3 of Furnelipigtwiflan atb@ﬁé&?roﬁh%o%ﬂ&hﬁ%hb%?a‘HIuréIh?oﬁ%ﬁ@ﬁd&% @Uﬁol@%ﬁi@ds of
the disclosure to the synthesis of organic sem conductor nolecules is

i ncl uded & completer/eelyBR formrampla/e empletacHiy Gas pelysarshadds may ks eumed
sem condukoly ohaiRfy B 8RS0 aclARgal®) SRkLbANaER.ThE Al d phase

may be a crib ereln 0055] Inclu ngst synthetic processes are
t hose i nexample of I@m@gt eopinaisttaronel atn@béamtmbsatcmw\élIqhgn@ucﬂﬁ%@s@qiletnoe a
process I ti (Ll i i L. .ar

non- bi ol Garaap® PR YRENE SHRLleplil pA AL oH7RY e (ReDIOLAMERIRE,

may Be nibeh daagldy fatytamihitmgnaher oolenuece.gaz pblgpétidls, e.g. to provide an
am no acid, polypeptide or lipid with an attached group conprising one or a
pl urali t3[001?6]sz%cmjbataindesttamemdbecawlbetrate ngpy bmarptaeﬂir@npteriylrmrimtefrmdimgémpI e a
conpl ete ch ri indirectly to a
ubet ance(EolE breBRs PR e ot et B B berlit st 35T e o

i ndi r ect ocganid molgcule Hakingugholecplal wéight sfpfoaekahplehiesd thanclOddesptnalBgessnce
cl eavabl ?hb prot ease. Such a cl eavable poly(am no acid) may be used to
couple a’l %ﬁ_’ , for exanple a fatty acid, to another nolecule, e.g. a

pol ypept i [ 0056 tance attached to ubstrate may rting
ot o pal (00571 h e sl Prvse Sepnt arPdas B aBss Brlerat il QYA ebatiecno
conpri si m@nrta@%and ﬁ@séns E@bjeﬁe@l to @s&limfbﬂas@rsgﬁﬂhbgs wedcees!l B GtAdH Mrgcésses, a

nmol ecul ar wei ess t han &‘Ei onal | Iess t han 500.

[ 0057] V\ﬁéP%tagces%thcbeBF%ééo'i'@%ﬁ?el'ﬁf‘@r Iftegred 8”6?’”@? R NANAT for a
synt hesi $r@dels3GBEEdrpIé berfbiangelor 6n BBaSE TypicalipiAcdsady infoes Bkpddinghase

synt hesi s grocess I n other processes, a substance attached to a solid
phase i s SHB%!aP¢R f@rﬁi@&“f’b?“@%‘@ﬂé‘f‘ﬂ@%@”'ﬂﬁﬁorf%}d RieP A MPRBEIRGSAN f or

exanppe ﬁ’rﬁérfa‘éfléﬂaﬂ&tﬁ/e@ﬁ tK‘H‘tW%S ‘f“tﬁl)éxarﬂéié' ffaliheraciibn ﬁ%%/eﬁé BiRYRY YER m%&%ﬁipﬂge
substance to a further substance and nonitoring for, and optionally

measur i ng, reastianreiherchangmet sielenas indhe wase eigan eneamsiad a pebstrateerAEessel may
be bi ndi ng 0hydite BRYsHIPEIBRBnce to two or more further substances, for example to a first

biological structure, e.g. molecule, and a second biological molecule which is able to
interact with the first biological structure; in this case, the assay may involve monitoring for,
25 and optionally measuring, any inhibition in the interaction caused by the substance attached
to the substrate. A substance attached to a substrate for use in an assay may be a
biological structure, e.g. biological molecule, or a synthetic molecule intended for use in an
assay involving a biological structure or a structure having, at least in a qualitative sense, an
activity of a biological structure, as in the case of a molecule comprising a fragment of a

30 protein which fragment has, at least qualitatively, a binding activity of the protein.

[0058] A process of the disclosure, or using an apparatus of the disclosure, may comprise
synthesising a molecule and then subject it to an assay. Alternatively, a process may
comprise a synthesis after which the synthesised molecule is cleaved from the substrate, or
it may comprise assaying a pre-synthesised substance (whether synthesised chemically or

35 in a biological cell or living organism) which is attached to the substrate. It is re-emphasised



a reaction or other change of state, as in the case of an enzyne and a
substrate. An assay may involve exposing a substance to two or nore further
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corrprlsm&E fragnent of a _protein which fragnent has, at |eas
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assay, sinc SS conpri si ng a fluid
phase i s 8encompamimtiohyith e kineol tosiliowe thd fluidphéseoie elmrcm‘élnez;mm flwﬁ/ throughse

that the,nrocs et atsyxk?éngoééﬂd pﬁ%%%g?ﬁ\%ﬁhc%n%q r{ﬁ PR etﬁ&flﬁrl‘?eurg{orea?lﬁv@ttﬁéj i n

fl exi bl e an ongat é erefor ates a process
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d d d.ph 2 t I
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Al so1s! | Wisidrstluest dnd &flgd olitfiosy ImR; BPRANE s fllio phisepdrs e sppairdatds bhtae
j ust-nmenti on?d nmet hod, ﬁ@gﬁ)[iibm ng a .condﬁlt 3 whi c | unen

contai n BBERAIOME GNP 2R BHAFNCORBES ?‘g%et}‘Srﬁ’Qﬁt e as%ﬂ”i”SCtBhase

1. The apparsAbWA iMEigaRSANHidh isﬁ@tb?@ﬁﬁntﬁ bufm;ab@ﬁﬂed)wm appardtdsn Inlet tubing
conmmuni cation with the lunen t the fluid phase to enter the |unen,

f1 ow t hr SugRINGManke eRyRled diredly\pendirgelivstga i %ﬁ%@e politid resgrvoihiigt e4tet on
wi th the thyin@sr .g.ngww%émpnm.}e%u?@# |h€l|ré7d%|§$@ b0 RS, 4 Miginl gH1EN, nove

through it and exi These ports wil further described later. In
use, 2P| uiPfogsRaise epriPMSnhios reRsQERsEINDVRe f}u'fjrﬁe goipmavingatnvsnted snecies) foii d

source ang. firdl Ghaplof IHaohbifiein tFéH%\l@r%la |cVossI=sI%€t|(§r{ Q'n@t PItRaPLoRRE InveRorgn

apparatus of the invention are connected to tub pi pi ng, opti onal l y
connect e@nddnaynbersiore bbwlraulébﬁrmr@mut%oww@m s drplhgﬁﬁ ¢ islin thgrfasm af @

' ”t egr al r?ﬂbf;ﬁ‘ Jﬁé c&‘udﬂﬁ' MaF RAR ae%létwefyhgn%&ﬂ%r 30 a&éHn%o&érlQngw@Eh HiRLNg.
be couple dlrect y or i ndirect source or urd reservoir
V\/m | st ouibben pewnhaiguler top lmlmgelmomllrnmmﬂremrchxawtel the oonduidnagbel y to,
for %éan%leﬁeraﬁy Fgc?a\r@u%rr irJf &oss-section. However, the disclosure includes embodiments in
which the solid phase is in the form of a ribbon and the conduit has a circular or square
cross-section. As has already been mentioned, the cross-sectional shape of the conduit is

not critical to the invention and is not limited to the individual shapes just mentioned.

[0060] The process for treating the solid phase 1 with the liquid phase 2 is to contact the
30 two phases together to perform a desired process. The present invention is not limited as

to the nature of the process which is performed but, in many cases, the process will

comprise: a stage of a solid phase synthesis; a stage of an assay; or, whether as part of a

solid phase synthesis or of an assay or otherwise, washing of the solid phase.

[0061] The invention is not limited as to the identity of the solid phase 1 or the liquid phase

35 2. The identities of the two phases are at least in part determined by the process being



processi ng equi pnent for reprocessing the fluid (e.g. renoving unwanted
species) for reuse. The shape of the conduit in transverse cross-section is
not critiwel2otom7b3ae i nvention, and nay therefore be cir earaB2010/050005
non-circular. Wiere the solid phase 1 is in the formof a ribbon, the
conduit may have a relatively |long di nef8i on to accommbdate the w dth of
the ri bbcp@rfpmﬁemrrmg:elbﬁgaté solal predsatii typicyllysdomigrises ﬁEI@SlbWEIOl’ﬁQMe eﬁearaspl e the

condui t era rectangul ar in cross-section.
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1 ootBn: ek GaRAL b4t Melals o BT E Y R S s ondh e 7 he wel pBfoton

exanpl e iribbbme.ef @rrénreéeraatmebi@mnlosu[:eelﬁ%héébeurseje%m)eﬁoh ntbredase Iater ia thei ng
used for soltd phase synthesis, it is often convenient for the substrate to

conpr i se SPBEIGHOBr anot her cel lulosic material, since cel lul ose material s
are porous hydrophilic, flexible, stable in pan ani ¢ sol vents and has

hydroxy &POffs Asrmnctestaive i eliulosiqireieBrlal may g ”lt'ﬂ SpihicPRVaIEStiahces

may be atamprth wYﬁqBﬁmﬁmrtaon'bro&sz RbIREPRkis\Ray SorffHidedingl@RYERRMS or
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the specification an alternative to cellulosic materials, may be
ment i 0ne@hggehtnﬁtygjp@am@p(ylmgd|f|qzcbpolyethylene ‘CLEAR’ resin as described in US Patents

5910554 and 5656707 and re-usable solid supports.
[0065] A further alternative substrate is a glass fiber web or ribbon.

25 [0066] The fluid phase may be a gas phase comprising a reactive gas, for example ozone.
As an example of the use of ozone may be mentioned the cleavage of sulfone linkers
triggered by ozonolysis, to release a product from a solid phase support, as taught by
Chang Y-F et al, Tetrahedron Letters, 2008, 49: 543-547. More usually, the fluid phase is a
liquid phase. The liquid may consist of an aqueous liquid or a non-aqueous liquid, or it may

30 comprise a mixture of miscible liquids. The liquid may be a solvent. Alternatively, the liquid
may be a solution, comprising one or more solutes in a solvent, for example water or an
organic solvent, or a mixture of solvents. The liquid phase may comprise an emulsion or a
dispersion. The liquid may contain at least one reagent for undergoing a chemical reaction
with the solid phase, for example a stage of a solid phase synthesis, for example the

35 addition of a protecting group, the removal of a protecting group, the activation of a



exanple a polymer filmor a fibrous web. Polyner filnms may conprise single
| ayer filnms or nultilayer filnms having a surface suitable for attachnent of
a subst arnwe 20m/de34br eat ed. Exenpl ary synt hetic pol yner s pemigBroromsodosr m t he
solid phase or a surface of the solid phase include carboxylic-nodified

pol yet hyl ene "CLEAR"' resin as described!in US Patents 5910554 and 5656707
and re- usaidtiensigjrowb sppadtision bOH emth&lic BuUiltingbidkiswEnat] foeetdsief i eming a
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in solid phase peptide synthesis, solid phase nucleic acid synthesis or
solid phd@@ﬂb fvgghEﬂHFp e synthesis. Exenplary are gl ass,

pol ytetr roet hyl ene (PTFE), a ceram ¢C terial, or_an inert t al

ot or 1 a1 10088 NG nopip rias 12k 61 6% ated Thaniisoncbs s 2otundeEscal | oy
I nert neteahngd inQecRIre smeBES M Bk iornpyra st conglar ortdh@nh&igits &Y £fbaturade
mar k Hastell oy. d ass and PTFE, for exanple, are inert to all chem cal

agent s et 8oME SMPIIMEDPHARR INMSBtioRFhe surface defining the | unen may be
formed of a conmbination of inert materials. Mire usually, a single inert
mat efPal [9@6Asdfe corduit $ef Fighet kisifaimest in mrpaieiul GMRIFINOARNPesREPIBIRS ret y of

the devi Ganfiff 4 sPPiatd 8 af@AdELENPHIaR $RAIch 8 BRp&ded iﬁ%?boééﬁaé&[cf—%%@ whi ch
defines the l'unen. [0068] Reverting nowto Figure 1, it wll be noted that
t he condu¢latidshipe henerpogadéacgs having defined between them a length of conduit extending

in a direction parallel with the pair of plates. The plates 4 and 5 may be releasably
interconnected, in order to facilitate the assembly of the apparatus for cleaning and its

25 reassembly. At least one of the first and second plates 4 and 5 has in its face facing the
other plate a channel 6 which is open in a direction facing the opposed plate, such that the
channel may be closed, except for the necessary ports for entry and exit of the solid phase
and the fluid phase, when the first and second plates 4 and 5 engage each other. In the
illustrated embodiment, just one of the two plates has such a channel formed therein,

30 namely the second plate 5 which is disposed to the bottom of the apparatus when the

apparatus is in its operative orientation.

[0070] As previously mentioned, the apparatus shown in Figure 1 includes fluid phase
ports 7 and 8 in communication with the lumen 3 to allow the fluid phase to enter the lumen,
flow through it and exit it. The apparatus also includes solid phase ports 9 and 10 in

35 communication with the lumen 3 to allow the mobile solid phase to enter the lumen, move



change in direction, since it is in the formof a straight conduit or
channel; this is a feature of sone enbodi nents of the invention. [0069] The
condui t 3woffoigesse 1 is formed in apparatus conpri si ngpropmeet/@hases,
nanely a first plate 4 and a second plate 5 which are disposed in opposed
face-to-face rel ationship, the opposed fldces havi ng defi ned between them a
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flow through 1t and exi e apparatus also 1 ncludes sol'id

9 and010 plate donmuni cation with the lumen 3 to allow the nobile soI id phase
to enter the lunen, novethrough it and exit it. The two phases shoul d be
subst ant (8071} dtephbatedreviaten et irnthel apperatend, Figwe 1t Hetsotid pbasy 1 must
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which are forned in the first (upper) plate 4. [0071] It will be

appr eci aygerA) hatis abivariffecaB ke tAé iierfdcily ﬁUé@of]the Tphﬂe§4>bh§' 5RHBE Qs Hahbst
undergo a change of direction at the juncture between the twy port channel S
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matlng surfaces of the plates. A solid gasket may be a PTFE sheet. A dual containment
system may be used which has two gaskets, e.g. two solid gaskets or a solid gasket and a

25 liquid gasket. One class of embodiments of the invention comprises apparatuses for
contacting a mobile solid phase with a flowing fluid phase which include a conduit defined
by plates having faces which directly or indirectly engage each other; the features

mentioned in this paragraph may be applied to any such apparatus of the disclosure.

[0073] The solid phase may move through the apparatus in either direction, as may the
30 fluid phase. As shown by the arrows in Figure 1, the fluid phase 2 may move in counter
current to the solid phase 1, i.e., the two phases may move in opposite directions through
the conduit 3. Alternatively, the two phases may move co-currently, i.e. in the same
direction through the conduit 3, whether at the same or different speeds. The movement of
the solid phase may be intermittent or continuous, continuous movement being envisaged

35 as more common (in this context, movement driven by a stepper motor is considered to be



coupled to an electric notor or other drive apparatus (not shown). [0072]

It is advantageous for the interfacing faces of the plates 4 and 5 to be as
flat as pweptlweeism order to reduce or prevent |iquid | egkagoiofddiosi onal |y
or alternatively, a solid gasket or a so-called "liquid gasket” may be
provided at the interface between plate39 The liquid gasket nay be a grease
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art apparatus for treating a nobile solid Phase with aliquid phase has,
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not Contro as a sol ase noves through a tan
reagent opelumeshifitie tank. In contrast, the use of a flowing fluid stream permits close control over

the composition and continuous refreshing of the fluid. The fluid flow and/or the solid phase
25 movement may be regulated to adjust the conditions in the conduit, for example if
monitoring of solid phase which has been through the conduit reveals that the process
performed in the conduit has been carried out insufficiently, then the liquid flow rate may be
increased. Optionally, this regulation may be automatically under the control of an

automated monitoring and control system.

30 [0076] In the same way that the reagent composition in the conduit may be highly
responsive to changes in fluid flow, the temperature of liquid in the conduit may be highly

responsive to temperature changes of the inflowing fluid.

[0077] A particular advantage of the method and apparatus described with reference to
Figure 1 are that they enable counter current movement of the solid phase and the fluid

35 phase. Such counter current treatment ensures that solid phase about to exit the conduit is



liquid, the liquid conposition will change as it undergoes reaction or
washes unbound substances fromthe solid phase; noreover, the conposition
of the |iwoi2digphrasme wi Il change not only in tinme but al POTiGB28PABEN05Si NCce
liquid volunes renote fromthe solid phase will be relatively unchanged
conpared to those close to the solid phade. Even if fresh liquid phases
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carrying out a héterogeneous process, conprisin treat nent
arrangement may comprise a module contalnlng a pIurallty of the treatment assemblies,

e.g. arranged in series whereby the assemblies in combination serve to provide a solid
25 phase pathway. The modular arrangement may comprise the individual assemblies 100, or

one or more of them, being provided as a module.

[0080] Itis a feature of apparatuses of the invention, therefore, that they provide a solid
phase pathway. Such a pathway may include one or more guide rollers for guiding the solid
phase along the pathway, for example for guiding the solid phase outside treatment devices

30 as well as, optionally, within treatment devices. A guide roller may be freely rotating or it
may be coupled to a motor for driving the roller and thus the solid phase. One or more

guide rollers of an apparatus or system of the invention may be drive rollers in this way.

[0081] A modular system for carrying out a heterogeneous process may further comprise
one or a combination of: a drive module comprising a controllable drive device for the direct

35 orindirect application of force to the solid phase to move it along the pathway, the system
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25 which are in, or are capable of being put in, fluid communication with a common fluid source
for the treatment devices of that stack, the or each stack being adapted to be mounted on

the framework.

[0083] Included in the disclosure is a modular system for carrying out a heterogeneous
process, the system comprising a plurality of treatment devices 100 for contacting a

30 longitudinally mobile elongate solid phase with a flowing fluid phase. Each device 100 may
be described as constituting a unit and, in any event, defines a lumen to contain the mobile
solid phase and the flowing fluid phase in contact with each other. The devices are held
together as a module or “stack” comprising the plurality of modules. The plurality of
treatment devices 100 define a continuous pathway for an elongate solid phase to move

35 through successive devices of the plurality in an upstream to downstream direction.
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apparatus for contacting e elon solid phase with a fTowing fluid

phase as cgnf&nr%ar%marméa bewrlehtpmdtln cﬂwdanuepconﬂﬁ@lomahllquqswagethege@
when the apparatus is in its operative configuration (is in use). Figures 2-10 also illustrate
members of the class of embodiments in which the conduit comprises a region in which it
undergoes a change in direction in which the region comprises a roller 115 whose axis of
25  rotation is transverse to the direction and movement of the solid phase and which is

arranged to guide the solid phase through its change of direction.

[0087] Similarly to Figure 1, the embodiment of Figures 2-10 discloses an apparatus in
which the conduit 103 is defined by a plurality of releasable interconnected plates, the
plates comprising a pair of plates in opposed face-to-face relationship and the opposed

30 faces having defined between them a length of the conduit extending in a direction parallel
with the pair of plates. More particularly, each treatment device or apparatus 100 illustrated
in Figures 2-10 is shown to comprise three plates 116, 117 and 118. The plates 116, 117
and 118 are typically of generally cuboidal shape and, irrespective of their shape, they each
comprise two opposed faces. The three plates of each device are interconnected in face-

35 to-face relationship, the interconnection normally being releasable as illustrated in the
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seals may be used, and this is a feature of apparatuses adapted for use with fluid phases

25  which are gaseous.

[0089] Looking more particularly at the embodiment of Figures 2-10, an intermediate plate
117 is depicted in Figure 5. It will be seen that the intermediate plate 117 has opposed
faces 122 and 123. Each of the opposed faces 122 and 123 has defined therein a
respective channel 124,125. The channels 124,125 extend from the upper end of the

30 intermediate plate 117 to the through aperture 121 which defines a channel between the
two opposed faces 122,123 of the intermediate plate 117. A portion of the aperture 121 is
occupied by the roller 115 and, in the illustrated embodiment, a bearing 126 in which the
roller 115 is rotatably mounted. The bearing 126 fits snugly in the aperture 121 in the
illustrated embodiment. In some embodiments, fastening means are provided to hold the

35 bearing 126 in the aperture 121. In any event, the centre plate 117 normally, but not

always, has a roller 115 mounted in the aperture 121. It will be noted that a channel for



top of the unit to the bottomof the unit and each term nate at, and in
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[0091] As described in relation to Figure 1, it Is advantageous fo

i nterf ac,qu@ ¥22: 6483 @ffan intermediate plate 117. The channel 124 and its facing end plate 116
define the first arm of the conduit of apparatus 100 whilst the channel 125 and its facing
end plate 118 define the second arm of the conduit. The two arms of the conduit are in

25 communication with each other through the aperture 121, and in the illustrated embodiment

more specifically through the free volume formed between the optional roller 115 and its

optional bearing 126.

[0093] As can be seen most clearly in Figure 4, the channel 125 has a widened upper
region 127 and the opposed channel 124 is of mirror image construction. It will therefore be
30 seen that Figure 4 illustrates embodiments of the invention in which the first and second
arms have an upper region of greater cross-sectional area than the remainder of the
channel. The lower and narrower region of the channel 125, which occupies a majority of
its length, is in the illustrated embodiment designed as a snug fit for an elongate solid
phase in the form of a ribbon. This is illustrative of an optional feature of the invention that

35 the lumen of a conduit accommodates a solid phase in a relatively snug fit; for example, this



the three plates 116, 117, 118 to be as flat as possible in order to reduce
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[0094] As has already been described, each of the opposed faces 122,123 of the
25 intermediate plate 117 is engaged by a respective end plate 116,118 to close the outward
facing opening of the respective channel. In order to reduce the number of different
component designs, it is convenient, but far from essential, that the first end plate 116 and
the second end plate 118 share a common design. Accordingly, Figure 5 illustrates an end
plate 116 and an identical end plate 118. The end plate 116 has defined therein a fluid
30 phase port 109 which in use is in fluid communication with the conduit arm defined by the
channel 125 of a facing intermediate plate 117 and the end plate 116. Similarly, the end
plate 118 has defined therein a fluid phase port which communicates with the conduit arm
defined by the channel 124 of facing end plate 117. The fluid phase ports 109,110 in use
provide communication between the conduit of an apparatus and a fluid outflow line. In the
35 embodiment of Figures 2-10 it happens that the fluid phase ports are defined as the

openings of a through hole between opposed faces of the respective end plate 116,118.



a nmeniscus at the top of the liquid phase out of the top of the channel
125, to cause spillage of liquid. It has been found that provision of an
upper regwvorrowhos®owi dth is increased from 22mm to 27mmpsirgiB2bioasndosy
reduces the risk of liquid spillage. It is believed that, in general terns,
where an apparatus of the invention has2& conduit conprising an upstanding
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appar at u%ngggn%fgdewf%é)gmt{,@/\é,l,d pgie. | n the embodi ment of Figures 2-10 it
happens that the fluid phase ports are defined as the openings of a through

hol e bet wsguB]10MRAR 86 nB%QEatofn theee.ﬁ I%fetﬂlt\lé;?ra‘?é'tﬂlnm@lr@ 41% cen&8 plAORAr I n

summary, each apparatus 100 of th ngo di ment Fi gures 10 co Ises a
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Pet ween PRe D, FaARh S RBE B TeLe, “The through aperture provi ding a
vol ure t %&’ﬁh In use, the three plates of each device 100 are interconnected, whether
25 permanently or releasably. In this regard, it is preferred for the interconnection to the
releasable, to enable the device to be disassembled for cleaning or other purposes.
Typically, the plates are releasably clamped together. Conveniently, such clamping may be
performed by a releasable fastener, for example by a bolt and nut arrangement. To that
end, the end plates 116 and 118 and the centre plate 117 have defined therein bolt holes.
30 Inthe assembled unit 100, each bolt hole of each plate is in alignment with a corresponding
bolt hole in the other two plates and each set of aligned bolt holes accommodates a bolt or

other fastener.

[0098] Each device 100 illustrated in Figures 2, 3, 6, 7 and 8 is shown in those figures to
be incorporated in a modular system comprising a plurality of treatment devices, the

35 treatment devices forming a treatment zone defining a continuous pathway for an elongate



whi ch the solid phase and the |Iiquid phase may pass during use of the
apparatus. The through aperture is typically arranged towards the | ower end
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pl ate or, as depicted in PCT/GB2008/ 002288, each arm of the conduit may be
defi ned Q@ﬁ&@lﬁse&omﬁﬁdoubﬁénméshlne delises THe slach deviceogétheaformtandevice

engaging fa f e centre plate. However, the inventi is not restricted
£t heaq st aa e asras s Hook s MOBUE] detead sl eprapeds ot

i ncl udi n@)tﬁdﬂelrﬂfe@hﬂ iBitedil0tra6@BMBLEINicnt, 18s BtatReessing of .heuvra@at;m@te@lr@dt@ne@nd
in the en g{ faces of the end plates, as well as asymetric arrangenents

in whicht efasm thaend sirles end cerdwrhiae OBSﬁSQe%tlYérﬁ?Mceﬁ nThers iz Hereferepl at e

and ap engaghfd a@té’(ﬂ@éf tFe%ﬁﬁerﬁHe@i&e?ﬁﬁ'e @!a@k %eW@'c'oﬁ‘Fan&?opé BI@Fah@f W&Jteé e
channel is defined by a planar face of the centre plate and a ‘channel

defined ifaceriedaemprgriaegenhiodelinerpepestiva reaimeaheevigas: eac OeMBEN! devigel | be
noted t h%BmphE'ln%réeceﬂﬁgtpTa‘?e RhhG obpdssalis@lsCHadrakh %an Pa%&?wﬁﬁat re plate

is of lamnar construction, I1n conprising a centre nd respective
slotted Iregreste armbplateheadi @rﬁethw@pp@sez@lffa@¢ﬁeof§h©pgntc%platﬂfm-gi It%ﬁ%ga@ epd| | s of

the tr oug)yagghgﬁﬁf%@%gﬁ@me%%ﬂ ARt LadnddiPhfd i i TonQNEaMRSSL R €

construc I'at'e, since many other variants are possible,

i ncl ddi ngomm@aﬁbewemﬂh@em formed Co9dYit dﬁlﬂf@a lunfen adaptad ol at es of each
device 1 r e r N e S
regard, %’?C(ﬁé%ﬁ)?e%‘% r%8§nef&&$%ne I n({éa}{reacsg%ﬁec %V%é NqLﬁ{]BH rge gggadnf\étw' eé&
enabl e t rmﬁ]&de%lccastpmrﬂseareipmsieelrtbleedblécbhe sdllzela]haeg aod thaet Iropid phaspds ester

T |1 t bl d t t Co tl ch
o! i ng ey e BE PR et T BPA PP GRS e BT R
alnd nu&lé;mcr:ﬂ}mgemien\tvo aflas tthaflwerpﬂhasé bertebeingkpis m%@g&hagp?dé%tocent Le
at Ve I N asse e uni eac
bol t 1ol €78 eéagﬁaa 331589"?‘@['%0“tFFé‘%ﬁ‘rBﬁ?S%qy@ra B B ng ol t hole iy

t he ot her tes and each set of ali ol es ac ate a bolt
or ot hor (p0A4T P e Fesfde SREHER Peet doBEs 100 CTRtEs TR R GITELSs O 5 o v
and 8 i s tigrae\whted1 wwsﬁaﬂ'id g18.eBodiforke eSS PPenadldtss af éﬂ}gwnarreétm‘énem
conprising a plurality of treatnment devices, the treatnment devices formng
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device stack and, In the assenbl ed stack, the individual devices are
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plates an centre p at es of resp ective devices. There’iIs therefore
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plurali 'Y 1@ fgh %HFa%ehtréecond treatment device 100 via through holes in an end plate 116 of
the first treatment device, the intercommunicating through hole of a spacer plate 131 and
25 inter-communicating through hole of an engaging end plate 118 of the second treatment
device 100. The spacer plates are provided to permit space for rollers to be positioned
along the solid phase pathway between each device 100; such rollers are described later,

in particular with reference to Figures 7 and 8.

[00100] In the illustrated embodiment, the stack of treatment devices has terminal plates

30 132 of different design to the spacer plates 131, although in other embodiments the
terminal plates and spacer plates are of identical design. As illustrated by Figure 6, the
terminal plates 132 have a through hole which, in the assembled stack, is in liquid
communication with a corresponding through hole in adjacent end plate 116 or 118, to
provide for liquid to enter and leave the adjacent treatment device 100. In the Figures, the

35 through hole 133 is shown to include a right angle bend so that it terminates at a side gate
134 of the terminal plate 132.



face-to-face engagenent to define respective treatnent devices, each
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shown to include a right angle bend so that it term nates at a side gate
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illustrated by Figures 2-9 conprise a plurality of treatnment devices which

provi de #®aBoRfuandcle svecgasive fievjw&mttthe plackhee pltarnedysty.nibe liquig flpw pgdr of 135 of

?e: Irrir ﬁ;l BB BHmdM: AbGcd Ay R (PheSReich Hahdig@k Ablv\Wath B dch binerHeafmaficond

device or, as a yet further alternative, at least two successive treatment devices may lie
along a common flow path whilst at least one other treatment device lies on an

25 unconnected liquid flow path. However, a different situation applies in relation to the
elongate solid phase, since all the treatment devices of a stack serve to provide a common
treatment zone for the same solid phase. Accordingly, a solid phase pathway is defined
between successive treatment devices, to allow the solid phase to leave the conduit of a
first treatment device through a solid phase port thereof and enter a solid phase port of the

30  next successive treatment device. To that end, guide rollers may be provided between

successive treatment devices, as illustrated by way of example by Figures 7 and 8.

[00104] Figures 7-10 illustrate a treatment device stack 99 which includes, in addition to
treatment devices 100 and any spacer plates 131 and terminal plates 132 a housing in
which are accommodated the treatment devices and associated components, including

35 guide rollers, as will next be described.



plate 132. The liquid ports of successive treatnment devices 100 are
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apparatus.

25 [00107] In embodiments, the driven axle 137a is capable of being coupled to a motor or
other drive apparatus through one or more intermediate stacks of treatment devices. Itis a
feature of some embodiments of the invention, therefore, that the treatment devices are
arranged in modular stacks each comprising a drive system comprising a roller for moving
the solid phase and wherein the stacks are adapted for the drive systems of adjacent stacks

30 to be connected; in this way, a motor or other drive apparatus coupled to the drive system
of a first stack may drive the drive systems of one or more further stacks through the
intermediary of the first stack. In the embodiment of Figures 7-10, the stack includes a drive
axle designated 137b which may be coupled to a second stack to drive the rollers of the
second stack, for example via a wheel 1406 (omitted from Figures 7-9 for clarity) mounted

35  on the drive axle 137b for rotation therewith and a belt or chain coupling the roller with a

driven wheel 140 of the second stack.



solid phase between treatnent devices 100 (in this case the two mddle
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t hroygh nore interne ate stacks of treatnmen ices. It ig a

foat ire APOVDLATG MRS RINS t?en%ﬁdﬁsﬁthrom?éta&?% WiEkia e el fment
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adapt ed YR fBRqiNR 0Ly selidhrhase gt Bnt st acks to be connected; in this
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first std8&HhFxamplaey dimengions of afeviene! 8 roptidt & dayice af ihe wé?'ogttra@%e

through tagn idBE@THER Prévioushf intthig shédifidatish afherd the |BRg8HP A HoRBM is s U@t ©S
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with a the process is performed is extended It will be recalled that such plural units may

conveniently be accommodated in a single module or stack, for which purpose all the
devices within a module or stack are conveniently in fluid communication with a common

25  fluid source, whether through one or more intervening treatment units or not.

[00112] In embodiments of the invention, an energy source is arranged to expose to energy
at least part of the lumen of an apparatus for contacting a mobile elongate solid phase with
a flowing fluid phase. The energy source may comprise an ultrasound transducer, a
magnetron, a laser, a light emitting diode, a mercury vapour lamp or other UV source, or

30  another source of electromagnetic radiation, or a heat source. It will be appreciated that a
combination of energy sources may be provided to enable the lumen to be exposed to
energy from more than one energy source, whether at the same time or separate times.
Examples of apparatus incorporating such energy sources are provided by Figures 11, 12
and 13.

35 [00113] Figure 11 is an exploded view of the plates constituting the treatment devices 100



driven wheel 140 of the second stack.[00108] The remai nder of the housing
w Il not be described in detail, since its construction is readily apparent
from Fi guwe=oitjo784and 9. It will be seen that the housi mgTigB20tU/B0mase
conprises six side panels 141-146 which nmay be bolted together to formthe
si x sides of a cuboidal box. The drive B&lt wheel 140 renmins exposed and
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whi ch couple in liquid tj manner with termnal |iquid phase port 135.
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or stack efctrofRguéety @bkatiyn.i n fluid comunication with a coomon fluid
source, whether through one or nore intervening treatnent units or not.

[001 12] [oom1apinodhiees &f thé appsratud\g Fidupss 1 RENE@NRIBY irieicimate Snd@pladdtgers,t o
expose to energy at |least part of the |unmen of an apparatus for cont acti ng

a nobi | e 1dP oA t?&tml”wﬁx%sﬁ% Aiseetsegwr iy ard thedrgsisdesr Pitie T8RP sour ce
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a combi ngLhoa Lt pepeify sources may be provided to enable the lunmen to be
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sour ces ded by Figures 11,
transducers 151 are shown to be emlttlng acoustlc energy indicated by dotted lines 152

which enter a portion of the lumen of each treatment device to expose the solid phase and
25 the contacting liquid phase to the ultrasound energy, in order to accelerate a reaction
between a reagent in the liquid phase and a reagent attached to the solid phase. More
particularly, an elongate solid phase 1, particularly a ribbon, is guided over a roller 153 and
enters a first arm of a conduit. The solid phase 1 passes down the arm of the conduit to a
roller 115 disposed in a through-aperture in the centre plate 117, passes over the roller and
30 up a second arm of the conduit before being guided by a roller 154 into a second treatment
device, after which the solid phase passes over a further roller 154 into a third treatment
device, after leaving which the solid phase passes over a roller 154 before leaving the

stack.

[00116] Figure 13 illustrates a treatment device stack 202 in which a magnetron (microwave

35 source) is provided above the treatment devices 100 to expose at least a portion of each



and 13. [001 13] Figure 11 is an exploded view of the plates constituting
the treatment devices 100of a treatnent device stack which incorporates

ul t rasounslotomgaBagers. As in the case of the enbodi nentcofcGEzgusems?2- 9,
each treatnent device 100 conprises a centre plate 117 and end plate 116, 1
18 together defining a conduit and its d3sociated ports. A spacer plate is
provi ded lleémeaininaich siaelhto ricemtaventdidesd.ce 100. In this case, the spacer
plate is in the formof a transducer plate 150, conprising one or nore
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phase. Mre particularly, an elongate solid phase 1, particularly a ribbon,

i's gui dedoeme m)ré obtietladp Figurd 18MntuRkrated of dysidm ANGNION th & haké corlther sol i d
phase 1 passes down the armof the conduit to a roller 115 disposed in a
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[00119] As illustrated in Figure 13, the first phase contact device 300 and the second

phase contact device 301 are releasably coupled together and, more particularly, are both
25 disposed in the same phase contact device stack. Considering the system of Figure 13 as

a whole, it will be observed that it illustrates a system having successive phase contact

devices in which at least some of the devices are arranged in one or more phase contact

device stacks, the or each stack comprising a plurality of phase contact devices which are

coupled together, and may be coupled together releasably. The phase contact devices of
30 each module are typically in, or are capable of being put in, fluid communication with a

common fluid source for the phase contact modules of that stack.

[00120] As illustrated by Figure 13, each treatment device stack 202, 203 includes a
housing, which in the illustrated embodiment includes side panels, including those identified
as side panels 142,143,145 and 146. The housing of each stack accommodates the phase

35 contact devices of that stack and is connected to rollers arranged to guide the solid phase



stack. [001 16] Figure 13 illustrates a treatnent device stack 202 in which
a magnetron (m crowave source) is provided above the treatnent devices 100
t 0 exposeweatoiopasisoa porti on of eachlunmen within the stachk/dromsomaaye
radiation. [001 17] Figure 13 also illustrates an aspect of the invention
whi ch resides in a systemfor subjecting3a |ongitudinally nobile elongate
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phase cont act deV| ce stack. Considering the systemof Figure 13 as a whol e
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cont act @2é/tbﬁﬁ‘ér HteMhinmQ Adarb @Bl ofMRR NG phi& S8V hieRes éfoﬂg #id sd1dghaks one
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typically in, or are capabl bei ng put communi cation Wth a
common f Mupiessenidye. Fasni- qonéuqiwmogwm%ﬁc@r qmmn%@n@fhetth ToegeRsor may

comprise a spectrometer, for example a UV spectrometer. The sensor may detect any
other detectable label or any other detectable parameter of the solid phase. Itis in

25  particular contemplated that UV and/or IR spectrometers will be of value in forming a
chemical analysis of any solid phase which has been used as a support for solid phase
synthesis, as a tool to measure purity and/or whether a chemical reaction has gone to
completion. In other embodiments, the sensor may be useful for detecting binding of a
label substance to an analyte coupled to the solid phase; suitable labels for these and

30  other purposes include radionuclides, fluorescent substances (e.g. dyes or semiconductor
nanocrystals), luminescence substances and magnetic substances (e.g. magnetic

particles).

[00122] In the particular arrangement illustrated in Figure 13, three spectrometers are
arranged in a detection module 204. Each spectrometer comprises a radiation source 258,
35 259, 260 and a radiation detector 158, 159, 160. Figure 13 schematically shows by broken

lines radiation emitted from each source and reflected off the solid phase 1 to be received



[00120] As illustrated by Figure 13, each treatnent device stack 202, 203
i ncl udes a housing, which in the illustrated enbodi nent includes side
panel s, iwoladimgssbhose identified as side panels 142, 148ric820emdod®46. The
housi ng of each stack acconmpdates the phase contact devices of that stack
and is connected to rollers arranged to34uide the solid phaseal ong the
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communication with a common fluid source for the phase contact devices of that stack.

25  Accordingly, in a system of the disclosure in which a first phase contact device and a
second phase contact device are disposed in succession along the solid phase pathway
and are arranged to receive fluid from a common first fluid source, the system typically
comprises phase contact device stacks and the first and second phase contact devices are
typically disposed in the same stack. As illustrated in Figure 13, such a modular system

30  may further include a modular sensor device, illustrated as module 204. In variants of the
system, the modular sensor device 204 is replaced by, or supplemented with, a modular
deposition device for depositing a reagent or solvent on the solid phase as it moves along
the pathway. Such a modular deposition device may be similar to module 204 but have
sensor devices 158,159,160 replaced by one or more deposition heads, for example inkjet

35 heads, as described next.



nanocrystal s), |um nescence substances and nmagneti c substances (e.qg.
magnetic particles). [00122] In the particular arrangenent illustrated in
Fi gure l1l3wotbreemempectroneters are arranged in a detect ipom/gpdul@o@84. Each
spectroneter conprises a radiation source 258, 259, 260 and a radiation
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in some embodiments deposit its reagent onto a spatially distinct area of the solid phase 1.

25 This is useful for example in solid phase synthesis, where a different synthetic building
block may be deposited from each of a plurality of different deposition heads. Thus, where
a biological or other polymer (e.g. an organic semiconductor polymer) is being synthesised,
each deposition head may deposit a different monomer or oligomer, for example a different
amino acid or oligopeptide in the case of polypeptide synthesis, a different nucleotide or

30 oligonucleotide in the case of nucleic acid synthesis and a different monosaccharide or
oligosaccharide in the case of polysaccharide synthesis. In the case of solid phase
synthesis, additional synthetic building blocks will be applied to the solid phase in preceding
and/or succeeding steps to build up the completed molecule, e.g. completed polymer. Such
additional steps may include deposition of a reagent from a deposition head, for example

35 the deposition of multiple reagents in a further spatial addressing stage, or contacting the

solid phase with a liquid phase as described herein, or a combination thereof.
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di spensers for spatial addressing of the deposited materials. Thus, where
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enbodi nents deposit its reagent onto a spatially distinct area of the solid
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phase, and (ii) solid phase ports in communication with the interior of the conduit to allow
the mobile solid phase to enter the conduit, move through it and exit it, the apparatus

25  comprising three plates, each comprising two opposed faces, the plates being releasably
interconnected in face-to-face relationship such that there is an intermediate plate between
first and second end plates, the interconnected plates forming a unit having a first end and
a second end, the intermediate plate having an aperture defined therein towards the
second end of the unit to define a channel between its two faces, the aperture optionally

30 having a roller rotatably arranged therein, and wherein: the first end plate and the
intermediate plate define therebetween a first arm of the conduit; the second end plate and
the intermediate plate define therebetween a second arm of the conduit; the first and
second arms extend in a direction from the first end of the unit to the second end of the unit
and each terminate at, and in fluid connection with, the aperture; and at least one of the

35 plates comprises: a sensor arranged to determine a parameter of the solid phase; : a
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[00133] The second plate 5a may best be seen in Figures 19 and 20, where the second
25 plate 5a can be seen to have defined therein a longitudinal channel 6, shown in the form of

a hollow trough, to accommodate the solid phase 1.

[00134] As illustrated in Figure 16, the deposition apparatus additionally includes rollers 13,
14 to guide the solid phase 1 into and out of the channel 6 via the solid phase ports 9 and
10. The rollers 13 and 14 may be accommodated in respective port channels 11 and 12 in

30 communication with solid phase ports 9 and 10.

[00135] As previously mentioned, the apparatus of Figures 16-20 includes optional liquid
phase ports 7 and 8. In this respect, the apparatus of Figures 16-20 may be adapted for
use as apparatuses for contacting the mobile elongate solid phase 1 with a flowing liquid
phase by removing the dispensing heads 165, 166, 167 and blocking through holes 169,
35 170, 171, for example by means of suitable plugs. The liquid phase ports 7 and 8 are in
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may best floig todlew fram lerhase Canf@CmBVIW@}OetOtﬂh@S%@md ase contact deVIce
401; alternatively, the first 400 and second 401 phase contact devices may be arranged to

receive fluid from the first fluid source in that both are arranged to communicate with the
25  first fluid source via a flow path which does not include any said phase contact device. In

this latter arrangement the first and second phase contact devices may be connected to a

fluid source, for example a fluid reservoir, via tubing connected to a fluid phase port of the

respective device which acts as a fluid inlet port.

[00137] The first 400 and second 401 phase contact devices may be releasably coupled

30 together and, as shown in the illustrated embodiment, may be arranged in a stack of phase
contact devices in which all the phase contact devices may be in, or capable of being put in,
fluid communication with a common fluid source for all the phase contact devices of the
stack. The stack may include a housing which accommodates the phase contact devices of
the stack. For clarity, the housing is not shown in Figure 21, suitable housing as being

35 illustrated in Figures 7-9. The housing may be connected to rollers 453-457 arranged to

guide the solid phase along the solid phase pathway outside the phase contact devices. As
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appar at usnarinea practi caI system Simlarly to Figure 13, one system of the
disclosure illustrated by Figure 2 1 conprises a plurality of phase contact
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second phase contact device 401 ; alternatively, the first and second
401 phaséogieat meduleedidc@i thana ﬁ)@sgzr deyiertpr determining a parameter of the solid

phase as it moves along the pathway. Considering now the system of Figure 21 in more
detail, it is shown to include a solid phase, particularly an elongate flexible web 1, for

25 example a ribbon, moving along a solid phase pathway. The system includes a solid supply
472 which is shown as a reel in Figure 21 but may alternatively be, for example, a cartridge
or other container comprising ribbon or other solid phase freely folded in a compact, e.g.
serpentine, arrangement. Such a container of folded solid phase advantageously permits
the solid phase to be withdrawn from the solid phase supply 472 with application of a lesser

30 force than might be required for withdrawal of the solid phase from a reel. The solid phase
passes through a plurality of treatment stations, each for performing a respective stage of
an overall process, for example a solid stage synthesis. In the illustrated embodiment, the
first treatment station comprises a deposition zone containing one or more deposition
devices, shown as deposition devices 465, 466, 467. Typically, the deposition devices are

35 adapted to spatially address reagents onto the solid phase 1. For example, in the case of
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zones which would be required to complete a solid stage synthesis. Each treatment zone
carries out a stage of the solid phase synthesis, so that overall the system performs the
25 synthesis on the solid phase as it moves through the various treatment stages. A typical
system for performing a solid phase synthesis may therefore comprise the following types

of treatment zones:

[00143] 1. A pretreatment zone.

[00144] A system may comprise at least one “pretreatment zone” for performing one
30 or more initial pre-treatments before synthesis is commenced. A typical
pretreatment serves to provide the solid phase with appropriate functional groups on
which to start synthesis; as appropriate, spacers and/or linkers may be attached to
the solid phase to facilitate attachment of synthetic building blocks. Unwanted
functional groups may be capped to prevent reaction subsequently. In the case of a

35 cotton or other cellulosic substrate, pretreatment may comprise an optional initial
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synt hetic buil cks previous e osit nto the solid phase have
correct ed [00148] A synthetic building bIock may be contacted with the solid phase either via

25 deposition from a deposition head or by contacting the solid phase with a flowing
liquid phase, for example using an apparatus of the disclosure. In many
embodiments for performing solid phase synthesis, at least one contacting stage
comprises contacting the solid state with a flowing liquid phase, e.g. using an
apparatus disclosed herein for contacting a mobile solid phase with a mobile fluid

30 phase. A synthesis zone may comprise a stack of devices as previously described.
In one class of embodiments, at least one stage involves deposition of a synthetic
building block from a deposition head, for example in one stage a plurality of
synthetic building blocks may be deposited into spatially distinct areas to provide an
array of different molecules coupled to the substrate. The invention includes also

35 systems comprising a synthesis zone that has a single deposition head, or plural



coupled to the solid phase in their respective defined areas. [00142]
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phase is contacted, in which case
20 after contactlng the solid phase with some other reagent, for example an agent to

add or remove a protecting group or to activate a functional group. A washing zone
contacts the solid phase with a flowing liquid phase, for example using an apparatus
of the invention, e.g. a stack of treatment devices. The liquid phase (the washing
liquid) may flow in the opposite direction to the direction of movement of the solid

25 phase, i.e. the two phases may be in countercurrent. A washing zone may include
an energy source as previously described, for example in order to increase solubility

of an unwanted substance or accelerate its dissolution.

[00152] 4. A deprotection zone

[00153] Solid phase synthesis may involve deprotection of a protected functional
30 group of a moiety bound to the substrate prior to a synthesis step. Such
deprotection is typically effected by contacting the solid phase with one or more
reagents and, in such a case, a deprotection zone may contact the solid phase with
a flowing fluid phase (usually a flowing liquid phase), for example using an
apparatus of the invention, e.g. a stack of treatment devices. Deprotection may be

35 effected or promoted by irradiation, for example with UV radiation; a deprotection
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descri bed, for exanple in order to accelerate the rate of the synt hetic
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[00156] The above list of possible treatment zones is not exhaustive. For example, a
synthesis system or synthesis section of a system may include a functional group
transformation zone in which a functional group transformation is effected, for example by
25  contacting the solid phase with one or more reagents using one or more deposition heads
and/or an apparatus of the disclosure for contacting a mobile solid phase with a flowing fluid

phase.

[00157] In addition to treatment zones, for example as mentioned above, a system for solid
phase synthesis may comprise a sensor zone, as illustrated by sensors 458 and 459 in

30  Figure 21. One or more parameters of the solid phase are determined in a sensor zone.
As desired, the solid phase may therefore be exposed to one or more sensors to determine
at least one parameter of the solid phase. Parameters which are determined could include
detection of, for example, one or more peaks of a UV or IR spectrum characteristic of a
desired product or an undesired impurity. Additionally or alternatively for sensors to

35 determine one or more parameters of the solid phase, a sensor zone may include one or
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SOUreg  determining any detectable response, it can be determined if the solid phase 1 includes the
analyte. The detectable response may be measured, if desired, to provide a quantitative
aspect to the determination. The contact zone may comprise, for example, one or more
deposition heads or one or more apparatuses of the disclosure for contacting a mobile solid

phase with a flowing fluid phase.

25 [00160] The agent contacted with the solid phase in the assay section may comprise a
binding partner for the analyte which binds to the analyte to form a conjugate. Conjugate
formation is a detectable response in such an instance; in practice, the solid phase will
often be washed to remove unbound binding partner before the detectable response is
detected for. Thus, the conjugate may be detected by any suitable technique, for example

30 by labelling the agent with a detectable label or by contacting the solid phase with a labelled
detector binding partner, e.g. antibody, for the first-deposited binding partner. The agent
may for example be a biological substance, e.g. biological molecule or receptor, or it may
be a binding partner for a biological substance, e.g. an antibody to a physiologically active

substance.

35 [00161] In other embodiments, the agent contacted with the solid phase in the assay



as previously described in order to accelerate the activation reaction. A
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addi ti on [pe162] Wémaalméﬁfseawe dyatenexarel € Sgntheddd SNeshradP¥dmpduns¥ sérem for
solid phase synt hesi s nmay nprise a sensar zone, as illustrated by sensors

458 aRd 4S8l 0@9@@?@3“2"‘31 pa@‘fé'aﬂb’ f?fd}"eofﬂiﬁﬁ"a?t%‘f'@r'gd'%t'vﬁt?ép@@m'ﬂ phase are

det er m n%‘ﬂa#nﬁ‘ac‘éuﬁ@ﬂ%@é ?ﬁ@%ysté’t% rﬂé‘yﬁihEF‘éﬁ@retH&%s‘é@Hb @yrﬁﬁé’sﬁ& %Y sdrB&k S&GHﬁ’albe
exposed to one or nore sensors to ‘determine at |east one paraneter of the

sol i d phéksed cagidates. T expmele. frecagpst eempeied “@blﬁh‘%ﬂ%'ﬁd@h@ée MY ORISR aof |

for exanp ,%;ée t

desi redngjrﬂggdﬁc TBF 3%@8%@%2%% éaﬂérnlly'? £an i@ it %nrg aaﬁrgéﬂna;ﬁc\%e@y for
sensors tlbedssay atﬂ\raetageeuev mﬁaserepahemr@ﬂs otaﬁwetlrﬁeraemri uetplleaee,ne ar swrsor

ZON€ 4By Jn 'ng/‘telé 16 dﬁ%%gﬁﬁ%%@%fe& oR'th&8 @g)htage%%%é% tone or nore

pararret ers ore or a assage through a

treat men u efore,

i ncl udes a soﬁ}Adtglgg S{Ltem%ﬁegsﬁérﬁ?géﬂ[c%noﬁ&r p%%nﬂn P%ﬁ ﬁgggéfmé%%hder%@g“ on zone
conpri si rccgmpheetme‘oummng)twedepwiast on heads 465, 466, 467, the treatnent
device stack 473 and the sensor zone conprising the one or nore sensors
458, 459. |n [oed64] e A eorgattizvnphase synthesis systemor a solid phase
section of a system wll include appropriate treatnment zones to perform
al | the staged0fe5h Assylsteth plagwempyine beleast ave antaet rehepfoasentadtingtthé solidoved

t hroygh the system gor section i.n de one or sor
oned8 Typt caliose 4T afesras dinstunartenan Aeet L SR ShI A A e

synt hesi s zone.aahgragoradae&mudeqobﬁﬁ)ertpatrimwgoesa PHBSdYsHPeZifn o sty dmalyte to
t he sensor zone em or

positi oned betwe n th nthesis zo

Dot o seat § A 2 otasT A AT A Feslogons MU e g Hle PSP E hER dye

respective serssNiraf§fdep&itidnthdBaY. PRttt SbMYnGy S6M ﬂée é@@ﬁparb@l@lﬁ@]e
y

Downstream of the solid phase synthesis section in t di rection of

movenent of t KSCESHIEfOpfeactingigynplilexsoid |plh?%%Wft%1?é§’WH}9 liguichRhase cer ibMay

conpbpsi Ng a GEMpASE a%ﬂﬂ@lut?gﬂwdhsalp'bgraft@sfesel(%ﬁﬁﬂa@t PordaRgptihoiseeadciosd. a
washi ng zone conpri si n d phase cont act
herein descri ed of dewces for contacting a mobile solid phase with a flowing liquid

phase.
[00166] A contact zone may include an energy source as previously described.

[00167] B. A washing zone.

25 [00168] A solid phase may be washed after being contacted with an assay agent, in
order to remove agent which has not bound to the solid phase. Such washing is
required where the assay uses the presence of the assay agent bound to the solid
phase as an indicator of conjugate formation. A washing zone contacts the solid
phase with a flowing liquid phase, for example using an apparatus of the invention,

30 e.g. a stack of treatment devices. The liquid phase (the washing liquid) may flow in
the opposite direction to the direction of movement of the solid phase, i.e. the two
phases may be in countercurrent. A washing zone may include an energy source as
previously described, for example in order to increase solubility of an unwanted

substance or accelerate its dissolution.



devi ce 500 and a sensor 558. In the contact zone the solid phase 1 is
contacted with an agent which, when it contacts an anal yte having a

pr edet er mvoediogm7ezaerty, undergoes a process specific topsmadB2amalsyds to
create a detectable response; accordingly, by further determ ning any
detectabl e response, it can be determinéd if the solid phase 1 includes the
anal yte. The qeo®s9]ah| e A gspavpeoigy be nmeasured, if desired, to provide a
guantitative aspect to the determ nation. The contact zone may conpri se,

for exanple, Q0®I70] AleF BretiRROPhhdONadISsHSCOPtactEWRt afBESayeqfeat andse@r of the
di scl osure for contacting a nmobile solid phase with a flowng fluid hase

[00160] The a@@ﬁf‘eﬁ%ﬁﬁ%‘?r&?s{}(ﬁq Waplhig stagedthpseid PhaseRRY BWyaye 8 detect

conprise a bi ndh8goMphdingh sbRsort 88, @B%'rdﬁﬁoﬁ’%n@@rsbid'%%ét%nH}b‘ﬁnﬁa‘%@bﬂéttﬁet0
forma conjugate. Conjugate formation is a detectable response in such an

i nstafce; in peRstabieresparses diar@xprase Mg fetgsipbls reeranss feePniwalemove
unbound bindi Agibioh BRA itIEAGECHIG HRIRFLAPLBIAEARATS 4y ARNRE LATHTIRk.
Thus, the conjugate may be detecteéed by any suitab techri que, for exanple
by | abel | | ng tEen syeithesiged on thedelie ohass. éha sanspr WH' d@}ecé@ndlatmeﬁgurteﬁee solid
phase with a | ahelled detector binding partner, e.g. antibody, for the
first-deposited binding partner The agent may for exarrpl e be a biol ogi cal

SUDSt ancgao 1§ TnbleBbOSIAR] pABISE Ybfeh ShRER) Blstorl hdt HRYRELA DI i g

partner for a’ biolog |c tance .g. an 0 a physiol ogically

activg 538@}72@@‘?% Bg%é%ha Y t%{‘ﬁfhn&'ﬁ? L8 &trafe@‘?hé‘%?{é& s%&rgrf&{ ed w th

the soli assaysection nay conprise a substrate he anal yte
whi ch i s dawnetdeayn oby symtbesis adgtioe, ths pragecentisadet eett%bdare Fos pearsgle, As

exanpl es S tr.at for ex | [ str
00162)  PRESHESHLTRNPE Y 8 4Bk FEn 4 Lol BimRs Sof MR R PEReE (e LB
corrpoyndsoﬁ@pha&einalystsl Yk tegi ofathe dcclogutey A mbue stidepHaye faoalyins eysigmcal

act|V|ty|nd i ve of ote tical

Cher of of dElorE e o aphe L HedmuiREC PR e LA R A e e SeB B Suteor
examébe, syﬁtenﬂgerlbrge@eya@hed W|th the solid phase may conprise a drug
target, for exanple an enzyne, a part of an enzyne, a receptor or a part of

a recept goo17Bpaftas §}&Mhe’:mb/@fﬁf®@ e@s@hr}g ARRHA bﬁéset rlney B& pasgdth@fugh Recleaving
i nteraction ?{Ht yween one or X‘t have been synt hesi sed on the
er @‘El

sol i d ph#SBe fiF'aadalented ’[“85’28'?? S@Bﬁ' p%%%t etHitagl. Opdeargdet i on, for

perform Fﬁ@ﬂn@ﬁ@ﬁﬁg %thn@ﬂlh@qu&r%ségﬁafok afr abb@raﬁ%' df @ve dﬂigclbéﬁﬂéf’ro&fonmﬂﬁ@
[ 00164] A contact zone. [00165] A system may nprise at |east one

cont act ZdAePifesiolig phaskvithg Tewknadiq Bhﬁﬁ?afé“%%ho‘aﬁr alirngtivegche soithpRasg an
agenboWhingd) bR htb ke Stk 3Rk St@Eh &NAbKESes may be removed by batch processing. A

cleaving zone may be followed by an assay zone for determining the completeness of the

cleavage process.
[00174] IDENTIFIERS

[00175] A system of the invention may include a device for applying one or more identifying

25 indicia to the solid phase. In particular, an identifying index may be applied in association
with each spatially distinct area of an array. Such an index may comprise any readable
identifier, for example a barcode or a combination of semiconductor nanocrystals. The
index may be applied directly, for example by printing, or indirectly, for example by
application of a label. A system may further comprise one or more readers for such

30 identifiers, for example a bar code scanner, to enable each area of an array to be identified.
Such a system of identifiers and identifier readers may be useful to enable a predetermined
area of an array to be identified for deposition thereon of a reagent from a deposition head.
Additionally or alternatively, such a system of identifiers and identifier readers may be

useful to enable a predetermined area of an array to be identified in connection with



having a predeterm ned property, undergoes a process specific to such

anal yte to create a detectable response. A contact zone nay conprise a
deposi ti omohesh79m9g. a plurality of deposition heads. ACTwHaN0sEMEE MRY
conprise an apparatus of the disclosure for contacting a nobile solid phase
with a flowing liquid phase, or it may é6nprise a plurality of such

Sppar at u?@ﬁermﬁnaﬂcnbﬁéﬁemmgdﬁ{%}épml ! driﬁﬁ p@rfstra@i@eaﬁfar@rseéyj |(fiﬁ1$|ﬂdfaglbﬁﬁ>f afe

evi ces for nt act i ile id owi ng i qui ase.
[00166] AoRiideabEdhe iR Tasccalimnedindi A ookt Bentedorsnidlstrpthe

descri bedievic @rah blyﬁmé; ideNviSh mey Bemeforé, QM&\@Sbr d’ﬁte’i%'déﬁ)oﬁlhaﬁ gomgWwHeee washed
after being contacted with an assay agent, in order to renove agent whi ch

has not K&Uie8 erdaplpWéngs'SP"‘tH'eb"nﬁ@é?s't'S” befasrd AgpaslionZgne Ao detd PhRge assay

uses ghe rﬁ\ﬁa@yn% MplibNRABRAY n%@%tuslégq@%ehﬁfytéﬂé‘essﬁF Hé’pdéh%ﬁ%f%ﬁe P more
i ndi cator of conjugate formation. A washing zone contacts the solid phase

with a flr@%%@e Withjlithe presgauent depestiafpialeusi ng an apparatus of the
i nvention, ﬁJ a stack of treatnment devices. The |liquid phase ti®he washi ng
l'i quid) ri%/1716 Henrspatiplddespifersiare Uged BCIOMMPIOEE$SES- RN MpEn vaTiaie setiesiic of

the soli %.u%]ﬁ%ﬁbocks Ge. h3Se bIMRIMIBRERs WR¥h Ry di ({H&giémgéncﬁﬁér%?tt motciies Bf ng

Zone nmay | nc e an energy source as previous scri bed exarrp ein
order t o anresreyar@y dellatslled N\ythocﬂerﬁuﬁertsmmIé@lntélsbbelag@ee@fnc fac s predeigrainads

di SS%Ut 'b%Pg.L@BPoﬁﬂ] g éfqufe%h'eagnﬁﬁ@gcié%rﬁ%]g%@ Fﬁ]rongé]a%cﬁg |deq B‘hase has

been contac ssay agent necessary desired
washi ng sysihesisehsutsstdrice rm}almaldaalyned!mederdifﬂngi&teedemttﬁlﬂrszcofnb veoatpielbsulmgg a
sensor, e, 4, a plurality of sensors, to detect and/or neasure the

det ect abI %sponse For exanpl e, i f t he detectabl e response is conjugate

uni ch hadoBE) A%{T@Y#E@b?éﬁ@ﬁ%ﬁ’é@% d SLaie' "he 5&28?”5“- 1 doteat

and/ or e | abel ve list of possible.zanes in an
Sosay. sy 0EHef Oy R SlrrbB 6 otIgm! M dr gt malih e bE B, "wh s
Fi gune 2 comnunitstioairts atdwmpﬁmay pmtso'rna@mdt&@tmisdtmeam Biguee 3y.nThesi s
section, this arrangq i S ng) .rge ess r preformeq anal ytes
may be attPTPHIEEMaY! ?%OB‘F{Q CREN {75668 rﬁSOé‘Sﬁo‘iﬂmF&’ olid
phase angkyshsnakeyssaref id étﬁnéibm@bdl&iéh% thd mlmdt@r B8y Hidplaliane oAty Si S
systemtherefore fornms an aspect of the invention, whether as a systemin

its own rmwrﬁrpaé%mﬁteéﬁjﬁfstpgtsﬁ?@ftoé”q"%ra@é’rpe%e\}%rtteﬁf‘ange one or more operating

conditions through the operator interface. Additionally or alternatively, a computer may be
20 programmed to change one or more operating conditions responsive to one or more

measured parameters of the system.

[00179] Design of experiment methods are known in the art as a technique aimed at
maximal information output (Maier W F et al, Angew. Chem., Inst. Ed., 2007, 46: 6016-
6067; Cawse J N, Experimental Design for Combinatorial and High Throughput Materials
25  Development; Wiley InterScience: New York, 2003). Originally developed for drug
discovery applications (Appell K et al, Combinatorial Chemistry and High-Throughput
Screening in Drug Discovery and Development. In Handbook of Modern Pharmaceutical
Analysis; Ahuja S and Scypinskis, Eds; Separation Science and Technology: San Diego,
CA, 2001; pp 23-56), these techniques have since been supplied to an ever increasing
30  number of materials. An automation and feedback system of embodiments of the
disclosure may be used in such design of experiment methods, in particular in the

application of a genetic algorithm.

[00180] Similar to the principles of evolution and natural selection found in nature, genetic

algorithms will iteratively generate successive generations of operating conditions by



[00173] After synthesis or after assaying, a solid phase nmay be passed

t hrough a cl eaving zone for cleaving attached nolecules fromthe solid
phase. Suwbabion79idbe cleaving is performed using a fl owpog/dB2guii@do@iase
and/ or an apparatus of the disclosure for contacting a nobile solid phase
with a flowing fluid phase. Anongst othé8 alternatives, the solid phase may
be cut i rarppIyr:i—@cglvbtmltmnaarl_gzd)patatt@rs,hguébhrafslnemsnemca(s;largia(};frolé,@ommfnvaemnbsysf prapotional
processin cl eaving zone may be we an a e for

et or m g SEiGIR M ERba o ¢ Hey s geaihn e dEhoto TR f bt Ers

[00175] Avslisbesd 8é td sprbivredr o@mnarwlunm’fdﬂ% @btmzatm drétle@R)HdMhapne or
nore identifying indicia tg the solid phase. particular, an identifying

i ndex nay "B¥EMPHENIEN ihe %’é‘%l%tqf@?”\‘ﬁi"f ﬁ'geatﬁmSstad"ﬂqt%nogwqﬂl@t%ﬁ%'v&%r M 18f an
arrays Sybh-2hrdu ngﬁ,% swerﬁgj@ro@m@éma&@ﬁﬁ@bﬁﬁgérﬁl@&uiIs&rass&rob Q¥RER B,

bar code or a conbi nation em conduct or nanocrystals. The index may be

appl i ed didsecilgy-VEsE Wﬁ@ﬁpl”@a Gsrmeny.ndd0dg proil 53-Aéd-r e Qapset bN AscakpP@- by
appl i cat Ié?%en@op 3'4%’% @Z%ﬁ@e@qé Léér}égé A@%Wn’;sslﬂ CeP o iR Sba 3§ S

for such | fiers, ar co canner o ehnabl e ‘each ar ea
of an ar rl\éqchtr@ ﬂwrmm@nAdcﬂuseﬁW@lﬂyh Reasljrgt, 1A, dD89.dah)Hdlamd $ Haddap@bon inf i er

readers nabl red t rmn rea qQf an array. be
Ganti 11 SRl ol ShtRe De b Bl b SRt A RigRR An st M B
Addi tponadnyraby toadtiicrdeaigh \o8 b¥Xperfnii sRais ek eg@r@fnc la[é@ﬂthinfsi Sllow taBdisedent i fier
readers maxibe useful to enable ﬁ,h redeit erm ned area_ of an arra%?{to be

i denti fi &ANYHIoUENYEETIBRAGMHES &NRY AR IUBREEIOTS NALITBIGHRY WeRoURERSSs Auri ng

per f or mamkestaftingMibaiy avd chnlenkidst st loes dplimbhdaines nel legRRaldk get he
substance contained in that area to be identified. A I|or| nter or other

devi ce f@aragw#wrﬁ@e,bdémﬁmqul\gqss(s%ylat% Vhé&riaé, abpive i Ml 1be aErTe@Ring deposi ti on

zone; whey BlicatigRY FeFfting 6 d@QBu'w B BheriftAt htiRNds ahd gléﬁéﬂlct élg&ﬁﬁmg%fré’fn%lu‘%ed
deposition zone along a solid phase pat hway, the "applie dentifiers may be

used1Po ingest Py yefaicass infipir §a{¥6S81 for ahpyPossfe or nore reagents within the

subsequent deposition zone. [00176] Non-spatial identifiers are used in
some pr od@&Bdd Opestingxcengitiens that mawibe sspiectedttp autpmated fegdbaekcand gantrel, t hose
bui | di ng bl oc ray)
Tay. be | SBb S0 PR T SRR ARSI el FRE bR S HoGemON ARa |

pr edet er stateidspead lotifluig stteidite(reptipnsdn mogdeeeat ofisobd statd; ;omaosition alftlidot i de

. b
O P AEEbaE Sl oFUDl 165)BE TR SLADSR: MY oBdSPBELLARA
AUTORBT| Ghlesivi GEEEDBAIE] §ubBEN8es. Ohleis tst isnoexdbestivet s of a system of the

di sclosure may in use be in signal comunication with a conputer or
pr ocesso00182] iFodiheatakd ohtladiySFignreR2 Qillusra?és onla minority of possible processor

interconnections. A somewhat more comprehensive illustration can be found in Figure 22.

[00183] Figure 22 illustrates a system of the invention comprising a solid phase synthesis

section 680 and an assay section 681. An elongate solid phase 1, for example a ribbon or
25 elongate flexible web, is moved through the system from a solid phase supply 672, for

example a container containing freely folded solid phase or a reel. Each section of the

system comprises the following zones in the illustrated embodiment:

[00184] The synthesis section 680:

¢ g pretreatment zone 682
30 ¢ a synthesis zone 683

e a2 washing zone 684

¢ a deprotection zone 685

e a2 washing zone 686



conputer may include an operator interface, shown at 476 in Figure 20 as a
conputer screen and keyboard. In sone enbodi nents, the conputer may display
one or nowe maFssed paraneters of the systemto all ow 20T@B20RI0B300050
change one or nore operating conditions through the operator interface.

Addi tionally or alternatively, a conput ¢9 may be programmed to change one
or nore opes atd dyBtHeRGiohe @8% esponsive to one or nore neasured paraneters
of the system [00179] Design of experinment methods are known in the art as
a techni ques alam%is fepeigl i nformation output (Maier WF et al, Angew.
Chem, Inst. 07, 46: 6016- 6067; Cawse J N, Experi nental Desi gn for
Conbi natorial aaéy;l, b—ﬂgﬁ, e gggoughput Materials Devel opnent; Wl ey

I nterSci ence: New York, 2003). Oiginally devel oped for drug discovery

appl i cat irggss %Q%%%ad%&ﬁuo@bm Conbi natorial Chem stry and Hi gh- Thr oughput
Scr eeni ng In ug Di scovery and Devel opnent. | n Handbook of Mbdern

Phar mgceut i gal, éeGSﬁpUJ a S and Scypi nskis, Eds; Separation Science
and Technol ogy: ego CA, 2001 ; pp 23-56), these techniques have
since been su ver increasing nunber of materials. An

aut omati on in%%% é)n%rs%yggtem of enbodi ments of the disclosure may be used
in such desjgn Xperi met hods, in particular in the application of a
genetic al gorlatcﬁertr?&'f)gﬁfggﬁag mlar to the principles of evoI uti on and

genor at o LG 8 YRale R ' o TR ot FisdL8h i TP RN AL gt Ay e

evol ut i omadry \apieti@isdn she suaberaspeahalor OfdeabﬂZ(ﬂTe@%ﬁrd(Eéefonsl dre possible.
fitness-proportional and sel f-adapted manner, in such a way that the

creatied POPIE7REGR oL ELIHOtHR sbfneada()n%mbt&nidQﬁe getedtior! LordgU2aattivedophi mal

solution _for the optim.zation ( na Pre Trends ipn_ the
Appl i cat |f'HW'°o$yS§éThg'ﬂﬁ’ & 'mca@mvp%ﬁ% th((?tf@% ‘t“ Wﬁ?t gur%gz

H gh- Thr envgingsussly aﬁ@ﬂn@ duﬂet@hﬁ@é&ﬁion@&é ﬁhld}b%t@p ngee‘ley@fce n/ameﬁélrfa&ﬁ@r P,
Vol pe AP, Eds.; WIey- i nheim Ger . 153-1

Cawse, JZRP%&'OW@H@W%&“X cfﬁrtheﬁwd Szme'yzlzﬂthe %l.th'X |f%8?au'du9uﬁet;§r9et.c
Al gori t hnme fiklg %@g@y Irbr t@bﬂé%a%érﬁaoﬁ@ésmws%ate%ﬂswb tRElflia QRuMESH B!

Readi ng, MA, H, Adaptation in Natural and Artificial

Syst s, mﬂ@a@ﬁevt@%p@@m& @%%grtﬂte%%?m danhe insirated embogiment. dipgefore.@sgbr ar y
to ot her zGﬁéb’fJﬂ‘.e% st%?‘no nh&%'a% aﬁtarp%r%\%seér th@@@@lro'sﬁre%tg&fn‘tééﬂﬁa%&tﬁl\é’stoh@ use

of conti nuousl riab ararreters ey are furthernore limted y
t he boun@é%féwltbﬁ bemgsﬂLm pharg. |Sushappatptes way be lkrrenget mpwnel ascadvre siackaa and

; WF et
enter ”e‘é{)s p‘?%{ @J&T\/h&’ésc iDE Rk gﬁ%‘tﬂ[ﬁ @@gﬁ" gﬁﬁd&@ﬁ*@?%&tﬁ% ﬁw%?ﬁxe‘?(ﬁbr’?r €

al, abov ore ol n rel’a esl
exper i neifomedintesds zammn@ermﬂude ategacd othasthane sial'rd:ahmp:beaiuhe‘peexanhme itefiar ence

in tESi r ineCrM(jerc%&/orfrﬁéreadebogHérpgg\ﬁées.

[00188] Each fluid source 682s-691s comprises a controllable fluid metering device for

providing a controlled fluid phase flow to the treatment apparatus or apparatuses comprised
within the zone concerned. The controllable fluid metering device may comprise a
controllable pump or a controllable valve, or both. A fluid source may comprise a fluid

25 reservoir and a valve to control fluid flow from the fluid reservoir and/or a pump to pump
fluid from the reservoir. Figure 23 illustrates the structure of fluid source 685; the fluid
source is shown to comprise a plurality of fluid reservoirs 693, 694, 695 each containing a
fluid the same as or different from the fluid contained in the others and in communication
with the pretreatment zone 682 through a line containing a respective valve 693,694 or

30 695.. One reservoir may contain a solvent and the other(s) may contain a reagent or
another solvent, but this is just one option amongst others. In any embodiment of the
invention, therefore, fluid source may comprise a single fluid reservoir or a solid for mixing

with a fluid, a mixer may be provided for mixing the solid with the fluid before the fluid is



[ 00181] Operating conditions that may be subjected to automated feedback
and control, e.g. a genetic algorithm include: speed of solid state;
i nt err uptwonsioarezwvenent of solid state; speed of fl ui @CIIGH2610/050005
interruptions in novenent of solid state; conposition of fluid state;
operation of energy sources (on/off stab@ and rate of energy production);

and sel egupgedabd titepestimeatzaebgitrankies thelilid sbursé is iA copimudidadiost | ve. [ 00182]
For the sake of clarity, Figure 2 1 illustrates only a mnority of possible

pr ocessono0189¢r Esuhnsalet ®ag, m&emﬂem’a@f JgHeh OtHP BRI&NBA I ¥ ardid byst rati on can
be found in Fi ure 22. éugo @13%) ure 22 illustrates a systemof the
i nvent i or‘?‘d(‘f%’ﬁﬁ ?%SWgthé} Iet r§§’ﬁ§ﬁ€§|t"sea£eéjc?rldorﬁc -and an assay
section 681 . .An el ongate solid phase 1, for exanple a ribbon or elongate

f I exi bl e [0@101iTHe sysied 'f‘ﬁP%‘i?g‘Pf‘ec emerptrvmderions for ving thrgloedatsssiy 672,

for exanmphgsé1 GaBlgH hersysent. arid Milel derleY chMRhti§ bdrid1agtve motorr eel .
Each section of the system conprises the following zones in the illustrated

enbodi rrer‘f@uplF@)MM]'Veﬁ?@e%y'ﬁt“l’d%&'%tra;f%?m@ﬁd'mt eagh gere inelidaeAdriyprdle6s82  a
synt hesi 5,988 tb8Hhoté d’@ﬁjﬁ'af&i #ARHE sBfig ‘m@ @&HH&HE\% 3bri&NeiviRahe @gﬁ’éﬁasm ng

zone 686 a synthesis zone 687 “a washing zohe 688 a sensor zone
[ 00185] Phesatsenohstbe prejrpagnant:zong 683 it araignatetEb®&I0 The dawhingtpry aife 691 a

det ect 0ncaNg. 692y INRANC i WaloiDR oy BISIGLRPHAMAL the system of Fi gure

22 is nerely a npl e an ny v rrat ns I n the nunber, type and/or

or deg of - J661AT TRE &ﬁtﬁﬁérégﬂﬁe 8o tR&ﬁébr‘B{e%B%rﬁ 08 &?E% rﬁ?@%isﬁﬂfgﬁeg’&ﬁﬁé’%ﬁ he

sensor etecti'on zone I'S 1 ncl ude IC system
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[00192] As previously mentioned, a system of the disclosure may contain a cleavage zone
for cleaving molecules from the solid phase, optionally followed by an assay zone for

checking completeness of the cleavage.

20  [00193] The system further comprises a processor 675 in communication with a processor
interface 676. The processor may comprise a computer and the processor interface may
comprise a keyboard and a video display screen. As indicated by the dotted lines in Figure
22, the system comprises a communication pathway connecting the processor 675 with
sensing elements of the system and controllable elements of the system. Controllable

25 elements of the system in this case comprise: each fluid source and in particular a fluid
metering device comprised in each fluid source, each motor, and each energy source. The
sensor elements of the system of Figure 22 comprise the sensors of the sensor zone 689
and of the detection zone 692. The controllable elements of the system are therefore in
signal communication with the processor, or at least adapted to be in signal communication

30  with the processor when the system is working. Where there is a cleaving zone,
controllable elements associated with it as well as sensing elements of any subsequent
assay zone are in signal communication with the processor, or at least adapted to be in
signal communication with the processor when the system is working. The processor is
programmed to control the controllable elements responsive to one or more parameters

35 determined by the sensor elements. The processor may be programmed to control each



phase wwth a flowing fluid phase. Such apparatus may be arranged in one or
nore stacks as previously described, although this is not a nandatory
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i nclude an energy source as previously described. For ease of illustration,
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sources nay Be incorporated in treatnment zones as previously described or
may ge I@é‘&@&?r@@@@”@férth?réatcﬁ@ﬁ{e“%ﬁésfob%arﬂlﬁﬂatUHZFO@UIGQ”QE”|e§eigﬁt3é’|°|ﬂ‘@d to

provide %dﬂé%g’ﬂ‘t’m%t’ecof 'Iuhlth%\VvaFn'cFé%s% rEAGENE Yortr&ich b%ﬁ@ﬁ@%@ﬂ’\e‘r n

treatnment zones. [O previously mentioned, a system of
di scl osurcgalmgen@m]@fdhﬁ I|gp|@|(@gvra-¢)g o!zgjﬁymg the rate of movement of the SO|Id phase

[00195] A processor may be adapted to respond to parameters determined in a detection
zone of an assay section by changing the washing conditions to improve washing, in the

25 case that the parameter is indicative of the presence of an unwanted substance.

[00196] In embodiments, the invention uses an assay system (e.g. assay subsystem) in the
screening of molecules, for example in biological screening for pharmaceutical or other
purposes. In such a case, the assay system may comprise a contact zone where the solid
phase is contacted with a test substance. In some embodiments, the contact zone may

30 comprise a deposition device. In particular embodiments, the contact zone comprises an
apparatus of the disclosure for contacting the solid phase with a flowing fluid. Whatever the
structure of the contact zone it may comprise a plurality of test substances and be adapted
to select one or more test substances for contacting with the solid phase. The processor
may be adapted to change the selection of test substance(s). For example, the computer

35 may be adapted to change test substance responsive to a parameter determined by a



for cleaving nolecules fromthe solid phase, optionally followed by an
assay zone for checking conpl eteness of the cleavage. [00193] The system
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[00194] ThetidH ReSSTERe tBMYe PRdeaRined phrartdiange the conditions of a reacti on
zone where a paraneter detected by a sensor indicates that a reaction has
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array comprising spatially distinct areas, each area being occupied by biological polymers of
a respective predetermined sequence. The solid phase is then moved through a treatment

25  station (e.g. a contact zone 690) where it is contacted with an agent which, when it contacts
an analyte (i.e. biological polymer in this case) having a predetermined property, undergoes
a process specific to such analyte to create a measureable response. The measureable
response may comprise, for example, fluorescence or another measurable characteristic of
a label comprised in the agent or it may be a visible label created as a result of an action of

30 the analyte on the biological polymers. In any event, the amount of the measurable
response of each spatially distinct area is measured whereby a polymer structure resulting
in a predetermined measurable response may be identified. The processor may be
adapted to take those identified structures and instruct the synthetic section of the system
to change the structures of the polymers (e.g. to change one or more of the synthetic

35 building blocks used in the synthesis of the polymers) to create an array of polymers

representing defined modifications of the polymers identified as possessing the



functional group. In such a case, the reaction zone may be an activation
zone, a protection zone, a deprotection zone, a functional group

t ransf or meDI20/wa3ae or a synthesis zone, for exanple. TireT@BIPLWB008RY be
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array of pgsggpgunds. The assay zone |s adapted to nmeasure a paraneter
i ndicative of an interaction between the synthesised conpounds and a test
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substance. The processor is adapted (progranrmed i enth% conpounds
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it my be a est val ue neasured by the dete n zZone. The conpounds
whi ch ga\y@lbltogbaettylty lam agonist activity, an antagonist activity or a substrate activity (i.e. an
ability to act as a substrate). The predetermined property may be possession of such an
25  activity at or above a threshold. The predetermined activity may be possession of the
highest such activity possessed by the members of the first library. The libraries, or either
one of them, may be synthesized by continuous synthesis on a mobile elongate solid
phase; the synthesis process and/or apparatus may be, but is not required to be, as
disclosed herein. The libraries, or either one of them, may be assayed for the
30 predetermined property on a mobile elongate solid phase; the assay process and/or

apparatus may be, but is not required to be, as disclosed herein.

[00203] The technology described with reference to Figures 21 and 22 includes a process
for synthesising and screening molecules, comprising: moving an elongate solid phase
through sequential treatment stations, each for performing a respective stage of a solid

35 phase synthesis, at least one of the treatment stations being adapted to spatially address



predeterm ned paraneter nmay be identified by an identifier provided in the
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[ 00200] Included are enbodi nents in which the conmpound synt hesi sed on the

solid ph3ge20d) ¢ S6RéE brPbamitings, TR SfdHbRauRaNsIBELISs ArdNidIbgBRly KiPiRor The
processor may be adapted to instruct the synthesis section to react the
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affinity nMleiles and the modification comprises changing the structure of at least one part of the
molecule. For example, the end product molecules may comprise small organic molecules
25 and the structure resulting in a predetermined detectable response comprises a cyclic
moiety having at least one substituent and the modification comprises changing the
structure of the substituent; in this way, the end product molecules may comprise a library
of molecules each having a different cyclic moiety and one or more cyclic moieties having a
predetermined detectable response indicative of a useful activity may be identified, and the
30  substituent pattern of the cyclic moieties may then be varied to further optimise the

molecular structure for the useful activity.

[00205] In other embodiments, the end product molecules comprise small organic

molecules and the structure resulting in a predetermined detectable response comprises at

least one functional group, and the modification comprises reacting the functional group to
35 form a plurality of different structures; in this way, the end product molecules may comprise

a library of molecules each having a different skeleton or scaffold moiety and one or more
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specific ?eovga%tr?aahaegte*tektr%tegﬁbstat%aea?%m @éesrweta B9t he
amount OfsoﬁdTQhé‘Qéasg/Hﬂ\@Biseatrléﬁ@lﬂé%f He tﬁeﬁﬁrlﬂeﬁﬂ%ﬂéticﬁhls'cbn@r@hg'bﬁlralﬂfe@@smé‘rﬁ\d

en

i dentifying an roduct nol ecul e structure result pr edet er m ned
measur abIdév'P%%B’(Bﬁ@@t'a"Yﬁéd'iﬂsé%g%QQWtWBd)f ﬁ’é@@ﬁ?“aﬂ?ﬂ"@'”ﬂé&‘ﬁ%ﬁ@@toﬁﬁ? splid ghase;

respopse aatFea‘%eﬁtk%Qé(tﬁ)natoﬁé)&%(ftl'né(ﬂhé B6IRSIMRSE with dnlad@BYwhEh avidibesitaétg BRONS e
of the responses of al he spatially distinct areas. The process nay

further EGOAYH %@Inmp@dét%mmed renRstt HRLErOPRS P PERSESS SRASITisyiR SHEs pralyte to
modi f i Catcté%t?éﬁ%eaﬁnﬁab% FdPOAEE aﬁ@%‘fﬁ%ds’ﬁﬂn Qﬁﬂorﬁ’fcﬁqﬁéa‘%hﬂh@% dREFH LA

response, eac i fication occupyi
measurable response of each spatially distinct area, the apparatus further comprising a

computer which is adapted to be in signal communication with, or which is in signal
25 communication with, the measuring station and programmed to identify the predetermined
measurable response and to determine the corresponding end product molecule structure

from data available to the computer.

[00208] Further illustrated by Figures 21 and 22 is an apparatus for use in synthesising and
screening molecules, the apparatus providing a pathway for an elongate solid phase to

30 move along, the apparatus comprising disposed along the pathway in a downstream
direction: sequential treatment stations, each for performing a respective stage of a solid
phase synthesis, at least one of the treatment stations comprising plural deposition devices
for spatially addressed deposition of synthetic building blocks onto the solid phase and at
least one of the treatment stations comprising the apparatus of the disclosure; treatment

35  station for contacting the solid phase with an agent which, when it contacts an analyte



spatially distinct area; and nmeasuring the anmount of the neasurable
response of the spatially distinct areas occupied by the nodifications.

Opt i onal Iwo 2a10000p3a0t er programmed to identify the end prodigs20moisemsl e
structure resulting in the predeterm ned neasurabl e response and to change
at | east one synthetic stage of the sol 8 phase synthesis responsive to the
i denL ifi end\t;»ag lratmbdétgqrmaﬁﬁ @ﬁbpbhyel ideaees atmo&%ﬁrs@Baﬂ& &ﬁswhtdma@t%l}]adilg@te@f
synthetic buildin ock in at |east one nt heti.c n sone
erbod: eSS BaROTE AL e TRABERH SG0GR B ioRbte Do Gt PO T or exanpl o
conpri se nfeRQtabiErespohRCdredch bpanafy ARtiNGassdar i de, a pol ypeptide and a

pol ynucl eoti de, and the nodification conprises changi ng the nononer

sequence [odzdgwezep@hmg% Figufe 21, e d BBEIS iIlukigtes ik ASMEatdn drahecul es
conprise _snmall organic nol ecul'es and the nodification conprises changing

the sPrudivgnionto %ﬂrS(Pr@é@?d @ﬁ@'cb‘ﬁr tRQ.fﬁref‘%”%Pré’éﬁ@%'”dP@Fesé(‘éf?%P@at'ophe end

product mRhGH @éatf@h}'aﬁ@méoﬁ@al PFQ?:& ilon%rr JANam IR IsaSkE ERorRME pdtRnBARAIST Ur e
resulting in a predeterm ned detectable response conprises a cyclic noiety

havi ng atSC'IeéBt%‘-t'n(b‘Ffée%ﬁb@Q"l Rradides inhedeeositen $¢%@6%S@We§@§wé¢1§ﬁ@l thg t he
structur % ol Whick \éb%tsbé 'Flfe'at ith tHe?QL&HWsea%QeTﬁggu@srt&%%a MBS GGkt dqé?ry

conpr|se a |brar ecu es e aving a di erent c IC nol ety and
one or nme@péqrcassw@tﬁﬁ atithescamaer, ey easamp@;lé'hersmtﬁ@ds ctr@tnecmeaaieétcr supesse

i ndi t| i i S i nt
patt ofn SPPRuRi R redrbioH] b o SBEGRE: hiERch Bl pEUbi i ISR e
nol ecul arblrstrrgwflmnemﬂont Ahénitied §bnary ladlnerefqrg'pre[p@f)ﬂm‘ﬂd Sqneemeldefrorervﬁmm ment s,

the end pr t

st uct ur Sepesd el tite EiERBIaRAnATR! et MPLERENEE Mhh e,
| east onds éxpmﬂemamungnmﬁe setauted Crempachids | toateaie acenprd lﬂasryrcﬂaompngndme
functi onal orma .plu

It f di rent str es; in.this way,
e eng Mgt atBetse B BsSuRuodfiaby obihg Seldsf P hlif o Lif Broasbion Mk oy
ﬁl ff esentbesiogtreuemrermr%llﬁ gﬁfﬁeodcﬂnplfméreim R a)ﬂ@%pﬁbprl’mé e@bfﬁihﬁt With wa:catm ies
aV|ng a pre eterm ne etecta res nse | nalcative a use CtIVIty
o ba P armag Or i Fuouh o bRt Rpmah nt pa o BetRsiates B8 sy
derivati Fajur@R1 athedseoll lipRineisfsdRined téldes i) wpg cb@lpBUﬁdsf'lﬁ’el’wﬁy)édHéhﬁ&j t he
nol ecul ar structure for the useful activity. [00206] In sonme processes,

sai d agemEr RIS 8 ﬂ%@mt%pmcr%avrﬁgn%%@doeam AT A8 BMeRde E6RR | ses

washi ng they s b;ﬂloﬁﬁlgﬁﬁjb%éﬂuéﬁmﬂraﬁ@élﬁh'ﬂ'l illoRE of nidRé @H@b@tﬁnds@é wRintivey & the
amount of | abel bound to the solid phase through the end product nol ecul es;

or saPd Aguine reenebigssdistastosntoy e ahtaeaalﬁgéhﬁwtené ubsrgeptually speakings pHeh
substrat "co%‘éhﬁ‘& ﬁa%Q%Hﬁéﬁ’ér@d %@rd%ﬂ?éﬂrorﬂnﬁé:?yétén ClRANSREL R Y hBReRES A48t Y Of

t he enzyne on the substrate, and the measuri ng conprising measuring sai d
measur ablaadyranaferedto thpﬁge@gd)m@ctlggmgtf@m@ in treating the patient in a further

consultation 560.

[00210] To conclude in relation to Figures 21 and 22, they illustrate a system for carrying

25 out a heterogeneous process, comprising: a treatment apparatus configured to contain a
flowing fluid phase and a longitudinally moving elongate solid phase in mutual contact; a
controllable drive device for moving the solid phase through the treatment apparatus; a
controllable fluid metering device (a pump or a valve, or a combination thereof) for providing
a controlled fluid phase flow to the treatment apparatus; a sensor arranged to detect a

30 parameter of the solid phase after the solid phase has passed through the treatment
apparatus; a processor adapted to be in signal communication with the sensor and with at
least one of the drive device and the fluid metering device to receive an input signal from
the sensor and send an output signal to the at least one of the drive device and the fluid
metering device, the processor being programmed to control the at least one of the drive

35 device and the fluid metering device responsive to the detected parameter. As already

mentioned, the system may comprise a sensor arranged to detect a parameter of the fluid



may be chronogenic or fluorogenic, for exanple. The contacting with the
agent may conprise sequentially contacting the solid phase with the enzyne
and t hen wbeosnzys® substrate. [00207] Also illustratedroy/ds2gwresen? 1 and
22 is an apparatus for use in synthesising and screening nol ecul es, the
apparatus providing a pathway al ong whi 8h an el ongate solid phase nay nove
and conpphasagftél thpfisidphabeOngs bassepahiovgly thetreatthenesdpatdtus, raaatiopsity eam t o
dovvnstrea (Faq% tial treatnent §t$t|ons eacp f?{ perform ng a respective
st age of a®<@HY ann the seasAIREEPEd o detpd aharametes Of gesofid Baesfedt S Y4is
conpri si mige plodesdor depRptdd tobedr bighascdnithumipaionalithytha dn &5 36 fecdrRam ihp@n of
synthetic building blocks onto the solid phase; a treatnent station for

contacti ﬁt?”?hféo"ﬁd'l“? gensivaaed aprdhamauigyerionalip e, atigashone otihrExe Sewre aRdl yt e

havi ng a s fdehRidadesbwieoperty, undergoes a process specific to such
analyte to create a neasurabl e response; and a measuring station for

measuri n(iodé”ﬁ]m%véteﬁ‘]fméﬁ%rtfﬁﬁaéém&%eg o &M Bhe Vﬁ?%@ur@@?& gaé h¥atdi Sti nct
area, the apparatusS further conprising a conputer is adapted to be in
si gnal cGRWGA eravlfr@ﬁowdttran86wcexmr@Hna@eltrﬁnslawfahgf&@mMﬂQd@ﬁﬁdﬁewutyn t he
measur | ng/aﬁ&?rtlérﬂﬁ é@O%oBFo@%@%TF%@ sblch @F‘é‘lbbtfré/mé e fr&ﬁ?tﬁcﬁpml grglfjél AJP@?H& e

response and to determne’the corresponding e pr oduct ructure
f r om dat #nakgyitb &blsgppliedt fram dengaures at pax) 208 flEui pfme gnidi the solist ehbsbywiRiIrgur es

qpd %@ﬁ})& Wnﬁlﬂgﬁ%&ﬁtga gt‘?(LwHﬁﬁlgé h si%r{% P(?rﬁ?nﬁ |'agt|cﬁ~{\ﬂd§ﬁ]r gﬁg&{;go r‘rovecu' es,

the appar at’us prov on a

al ong, t rpeocapwtmngsprogmmmed tmgomﬁrsbtbs@deagymmgrdehesmmtsme thendeteclodnst r eam
directi orE) s qglentl al treatnent stations, each for performng a respective
st age of ol (?l d phase synthesis, at Ieast one of the treatnment stations

conpri si sition deV|ces for spatially addressed deposition of
synthetiE&%aﬁwéﬁkﬁﬂﬁﬁgcks onto the solid phase and at | east one of the

t r eat men i.ons sin arat.us of the discl. re re t ment
Caet on aad R R R DBt AR BE SR B forb & S BRI iRy

cont afst s pawmm@ﬁmta haariicutary rouleslet :a/rnmesedsypre@rmepsbl drsormmgdlee g@:ﬁﬁ sgntpége.eejs
specific to such an te neasuyr abl e res an measuri ng
SPar on” euer MR B A o BBl SopRed R valerEs iy tE HeuehPe R ach
spati al | t area. [00209] Reverting to Flgure 2 1, this
diagram&ggkgﬁkégiIlustrates t he application of the invention to
personal i sed i cine. ferenc nmeral 560 indic consul tation
bet ween &3 VH&H??‘%{@W'%%%? ?;59 gé?i"ﬁtBH@Ftratﬁ t%%g?ﬁ"é'ﬂ%o RRERAYNIAACRe
pati ent Ql'bgo@ré“a@'y%ﬁds‘etm costintati & dolrt pHfd p@bﬁwé sletndsts Gy H@Bechérmrity head
565 a substance derjved fromthe sanple i's associated with the

pat i At ' JhgiEs@mpees 'Waﬁjt%tcﬁﬁ@eﬁr#é&?'WS@%CW?E‘RPC"@@Y putrtae epemisinasxyieat ed
Wi th a cappRid infPlon@N@aR! SrocdddtisigSdreapdartatf 8Rd AREAGH &dné Mvadtidesi se

EXAMPLE 1

Pretreatment of Cotton Tape Prior to Chemical Derivatisation

25 1 Record the Dry Mass of Cotton to nearest 0.01g.
2 Run a domestic washing machine without detergent or textiles to clear any
residues.
3 Unspool the cotton tape and place it into the washing machine with 10 ml of
detergent.
30 4 Note the make and model of washing machine, along with the detergent.

Set the machine for a hot cycle (65 C).
Once the machine is finished remove the tape and dry at room temperature
overnight.

7 Record the mass of the tape.



conpounds and screen themfor a specified interaction with the substance,

for exanple binding affinity with it. Aninitial library is therefore
pr epar ed wocdosgu7ermwed, from whi ch sel ected conpounds havcmg:Ree1df0B00vENCE at
a certain level are identified. The initial library is expanded around

t hose sel ected conpounds, to create a sé&ond library of conpounds whose
structures 8epreslabe tHeEpé ircallags bodkdritentelimr1 €5 anapalntvatel bed Regramsil on
may be controlled entirely by the computer 475 using an appropriate

al gorithmwth wWelEg-it i s programmed or it may involve at |east parti al

hunman i nputgas i ggntiriead bbly tHe@ttdatiéresimidutes 4nd e tird of Heat. The second
library is screened to identify any conpounds havi ng enhanced perfornance

and, as desi®ed PRee ﬁ‘?%‘%‘éEﬁJﬁP‘é’eﬁﬁ?CBté‘)Wfé%éﬁ“’ewa@ﬁéng)P'at‘fﬁr"éZQQ mbef ¥¥°cr eat e
thlrd5and OptlOﬂ&hbMﬂsmhﬁﬁmHﬁghnébQﬁﬁ ihhes until one or nore conpounds are
identified as having properties satis actor for use in treating the

pati ent. CohteptGampye Mpn@o&@ewl@@mkmom veewyan dherddnegl. deri ved
from the sygsem devsatieRBObr ddiensaiteRhurh Ro aiild AHePEACL Aol Sl cal
practitioner for use in treating the patient in a further consu?tatlon 560.
[ 00210] To concligenutes.rel ation to Figures 2 1 and 22, they illustrate a
SyStem for F1 1 YRGB tho AaBELELRORTERUERATE0S1 (GORREL 8 Al ofhcl bEALDRT !
appar atus confi gure to contain a flown |'ui d” phase and a Iongl I'nally
nmovi A§ el ongat e iscté DHihasdinish, Irﬁnombeaiomttlbﬂae m%ssos)wtthloIth@bd:@p@h’qle/hmdew ce
for moving fhe S%Redm)%hﬁ‘é‘émt&rnﬁ}ﬂ&hoﬁtﬁgnbﬂac%a ONE Ponf? r%td“?ee Srdife a%% abl e
fluird netering devic a co 1%on Cthereo

provi di ng a contofdhé eatnblemtazlo,tﬁ)lﬁagenﬂ Istone then imdabelleeltanrﬂgm capfainess insa a
sensor arranged go detect a paraneter of the solid phase after the solid
phase has passed "t 6ugh the treatnent apparatus; a processor adapted to be
in signal comunication with the sensor and with at | east one of the drive
devi ¢g aBXAMPLE bui d nmetering device to receive an input signal fromthe
sensor and send an output signal to the at |east one of the drive device
and t he fAqH ActhBties biCotlpvi ce, the processor being programmed to contro
the at | east one of the drive device and the fluid netering device
responsive §0 :i.me%t&%ﬁ%tea{rag%bswox.néaﬁe@ea@é\%tdﬂ%etérm%ordtths mg§ M May
conpri se a sensor arranged detect a paranmeter of the fluidphase after

t he 20uid pha§@0hd§@ﬁé£§@@1@hﬁbagﬁcﬁhe treat nent apparatus, additionally or
alLernatl veby A hOmRERS O inatiBBeRnEOABIRE b d BRI Elicuflic HPviGht

phase in such a case e rocessor 1s a eln
comuni cat i on ol EA/QGM nged@busmg)thee‘o@n% \émﬁ)mbx:M wihgreaV Ia‘hhervptun@ feddSor

and send an ouspHiABEA Lo, LAE\EL W ERaLs 15,60 f et vo device and he

e sy s em nay her conpri ses a
control | abl @ déhnepay ﬂmmmcteol(morgby addlegtheﬂalmjdzﬂed aolumetaf AFAUARSY) dropdisser or
a magget ron, ltc?%esﬂl’red vgssel gonr?tetu%l'nBQhe cﬁcﬁéteg'\s/ol% [&of DCM (to the nearest 1 ml)

4 Place the three batches of cotton tape into three labelled glass conical flasks.
5 Pour the required volumes of TFA/DCM into each flask, and stopper the flasks with
cotton wool.
6 Leave the flasks for approximately 60 minutes (+ or — 5 minutes).
30 7 Remove each batch of cotton from the acid, and place into a beaker containing 6 ml
per gram of cotton of DCM and leave for 5 minutes.
8 Wash each batch of cotton with DCM using the procedure of Example 4.
9 Wash each batch of cotton with 5% DIPEA/DCM using the procedure of Example 4.
10 Wash each batch of cotton with DCM using the procedure of Example 4.
35 11 Suck dry on vacuum funnel.
12 Place each batch of cotton into a labelled conical flask containing 1.3 ml per gram of
cotton of DMF.

13 Leave for approximately 2 hours and proceed directly to Example 3.



vapour |lanp (UV source), or other source of electromagnetic radiation)which
is arranged for energy to be supplied fromthe source at least to the fluid
phase andwoheiwobisd phase where they are in nutual cont actriGeeothostosh is in
signal comunication with the processor, the processor being programed to
control the energy source responsive to5%9he detected paranmeter. [00212]
SCALE UP EXXMPBLE 3Apparatus of the invention may be scaled up for bul k or
sem - bul kK _synt hesi_s h rovi din I ura rticularly nultiple, synthesis
syst ens tta%’f“?r?trﬁjptnl’ié @%‘ﬁﬁo@fﬁ% cgr qq:\gg:t%er words, a plurality of
identical s nt hesi s é'{e\iems may be tprow ded in IParal lel . EXAVPLES %00214]

The fol | ow olyrge of ©ea0¢ Rt nesdep |a&%13r’8 el SPH’@"BH@W@NQF gefton
pretrsgatingy ccpﬂédérthélcallaelaterdaawné 8f DMFanto' &Ml U TheP bl tHRhakRifept | de
synt hesi s using Fnoc chem stry. The Exanples illustrate the chem stry using

bat ch net hodol"R$pesat Hpﬁéa&%EFﬁ%ﬁﬁanab@C apigite &g PMFsodBaktheitious process
usi ng an appaighkishi@ign [83.6MIAQE stiffieht\NRihé BPN- thgaz]oléafoe@&@émmt of

Cotton Tape Prior to Chemcal Derivatisation 1 Record the Dry Mass of
Cotton to nearceBgentratian.g. 2 Run a domestic washi ng machi ne WlthOUt

det ergent og ts‘i‘uﬁhh n%’ﬁtﬁé)s&idg%ﬁn &@Xol&é’rﬁ'aﬂg‘ﬁ?ﬁ %q&!ﬂgp@@k VBE1£ AR fgpe and

place it into the washin ne wt ent. 4 Note the nake
and idfdel of v&afshnedg/ormmofr@malgmga Qﬁf\/hcqmenfdmtoergent 5 Set the machine

for a hot CXC'L%a&eGEe%)o1ut.@n%‘8ﬁrfh,hsgﬂgm -li@ﬁél ni shed renove the tape and

dry at room tenperature overn € mass of the tape.8 Place

t he tape |n5aP@lmcbémk®rof©oﬂ0ram® a@abb]lédicmlcahﬂask bhedddviiteesoldiod aseat

until boiling. i tton, f 5 mnutes and then turn

off heat. 10 SRR EOM e 2s08 “ RLIERE Rt o Bran AR Al ol Bee | 200

m of 99% e hdiade. thé«lcbmmallftask@mmasdwloa/ten'ﬁm'rghé hodrl Renove the cotton from
a_vacuum ter funnel ecord t he

Cott . and r LEATHTEEEKs FHaom BOGPAIR SEowtd Teatse! 150 PR St it os.
hours (+ or — 1 hour).
8 Wash with DMF using the procedure of Example 4.
9 Wash with ethanol using the procedure of Example 4.
10 Wash with DCM using the procedure of Example 4.
20 11 Take two 1.5 cm samples from each of the batches (one from each end) and place

them in labelled vials and store in a freezer.

EXAMPLE 4
Washing
25 1 Place the cotton or ribbon into a flask.
2 Add the correct volume of solvent (6 ml per g of material).
3 Leave for 10 minutes.
4 Remove the cotton or ribbon from the solvent and suck dry on the vacuum funnel
for 30 seconds.
30 Repeat steps 1,2,3 and 4 twice more.

EXAMPLE 5

Loading Determination

Determination of Loading Using procedure described in Biotechnology and Bioengineering,
35 Vol 61, No. 1, 2000, pgs 55-60.

1 Take 6 x 10mg samples from each batch of ribbon and place them in individually

labelled glass vials.



13 Record the mass of cotton, if it is wwthin 10% of the nass of the val ue
recorded in step 12 then finish, if not repeat until the nass is wthin the
accept ablwol2oro/d793484 Take two 1.5 cm sanpl es of the ri blpomGBom/dsommn each
end. Record the nasses of the sanples to 0.001 g and store themin | abelled
airtight containers in a freezer. EXAVPEE 2 Acid Activation of Cotton 1

Di vide the CﬂbtmateiIWrTe@oerhh@ma%m@fQaémr@gblyt@ql@abo@tCheS and record the
mass of each, Identlftlgeach (A B, and he masses of the three

bat ches t ohelfieFaghyalplacs g f‘(fi”%'ﬁ'lpéﬁ?é %Ol’c' éZQ/(’éIVIﬂYr%'pﬁ‘Fd“T‘FN% needed

using the £ oopylife vidis shdNbave tMsodbRIr24Viouss 4th8oMAbmpEraffre 25% v/ v TFA/ DCM
needed, and MiIs the nass of cotton in grans. 3 Prepare the acid solution

by addi ng a hErcmleegm @f the vials date afS0TIRAlIg@tZBN) transtgswl toeanothed Iahdlled ¢l vedsel
contagning t I earest 1 m) 4 Place the
threebbatcheénak u(‘?t %ﬁsﬁ \;;‘gl'ﬂi%ln o({ Pg(\aél)fl(ﬁlggglur Mrl}gl ass conical flasks. 5

Pour the F@QMdk@dlp\d)H)lurﬁIE§SI@g§ 50 A0 pipbadiag/OMAF has 495@mdMEopper t he
flasks with cotton woo 6 Leave the flasks for proxi mately 60 mnutes (+
or - 5 ninut §§5thepeﬂéﬁﬁ§%’b@%@nfobgtec% s %Pttr%fﬁe‘ief&@q hMacid, and pl ace
into a beakeRee&HaltAE Bb&tFbindE foPEichH AP bg&iRstitrd bRhk DCM and | eave for 5
mnutes. 8 Wash each batch of cotton with DCM using the procedure of

Exanpl e 4.9 9 Thadrrdingd dpigrreinegusingttoe follawing feupui:PEA/ DCM usi ng t he
procggure of Exanple 4. 10 Wash each batch of cotton with DCM using the
procedure of Exanple 4. 11 Suck dry on vacuum funnel. 12 Pl ace each batch
of cotton into a labelled conicafS#(eeA)EbN{&0Mhg 1.3 nl per gram of
cotton of Dl;(/ﬁpﬁi@ Leave for approximately 2 hours and proceed directly to
Exampl e 3. E 3 Attachnment of Am nohexanoic acid Spacer to Cotton 1

Cal cul ate the vol GfEs badingagemolgieeded at 1.3 ml of sol ution per gram of
cotton. 2 Pl ace tt&qsggéq% ed volume of DMF into a conical flask. Then add
t he cal cul at ed nasses t and Fnoc-am nohexanoic acid to the DVF so

t hat 16heir concentiatmass afsampﬁN'h mAdd sufficient volune of

N- et hyl i m dazol et i d%%% factor 81"\6 Spncg)nt ration.

7800 is the extinction coefficient in Imol'cm™

EXAMPLE 6
20
Capping
1 Record the mass of each batch of ribbon.
2 Mix up a 1:2:3 v/v/v acetic anhydride/N-methylimidazole/DMF solution by adding
25 dropwise the acetic anhydride to the DMF and N-methylimidazole.
3 Place each batch into a conical flask and add 1.3 ml per g of ribbon of the
solution from step 2 to each.
4 Leave the flasks for 1 hour.
5 Remove each batch of ribbon and suck on the vacuum funnel for 30 seconds.
30 6 Wash with DMF using the procedure of Example 4.
7 Wash with ethanol using the procedure of Example 4.
8 Wash with DCM using the procedure of Example 4.
9 Take two 1.5 cm samples from each batch and place in labelled vials and store
in freezer.
35

EXAMPLE 7



3 Stir until all the solids are dissolved, and then add dropw se over 15

m nutes the required volume of DICto give a 0. 6M concentration. 4 Leave

t he sol utworrotom7sisbr for a 15 further minutes. 5 Place eatlcBatmizoms cotton
into a | abelled conical flask and add the solution as prepared in steps 2,3
and 4. Plug the top of the flask with c6tton wool. 6 Place the conical

fl asks i mMepraaegioni cator for one hour. 7 Leave the flasks at room
tenperature (record to nearest 1 C) for approximately 16 hours (+ or - 1
hour). 8 PMésdauvd th DVF using the procedure of Exanple 4. 9 Wash with

et hanol using the procedure of Exanple 4. 10 Wash with DCM using the

procegure of ExapRlpareda sdibtiorpde200M0/ykigth@amerRiDasr from each of the batches
(one fromeach end) and EI ace themin |abelled vials and store in a

freezer. EX?AI\/PLEP'@C‘?/\E@W gfch oprihan ipleea lebeltastanicat flasfon into a flask. 2 Add

the correctgvol uggy Q%I%@F?%‘th&& 6’ﬁth@@b%gd|&E¥|%ﬁﬁr?eVDﬁl|F)so|L§|oh@@¥§crf Msk10
m nutes. 4 Renove the cotton or fromthe sol vent and suck dry on the
vacuum funn®l f okeae thedongat rouspiampaseleps(recrdonhe minyias.ce nore. EXAVPLE
5 Loading Dt er kpabioBafFEAETbAAIAL R suLRAR QEbSiaBg,RiGaRAUr e descri bed
i n Bi otechnol ogy and Bi oengl neeri ng, 1, No. 1, 2000, pgs 55-60. 1
Take18 x 100 saWsiskyvithrldvir aiob theaproleedifre of Blsamplerd pl ace themin
individually la I I d the mass of each
sanple to 0?,0008@)8'86 tﬂleﬁrf%oggghé\t/rl?ea@%%l@éegugfgnﬁﬁg finnipi pette 1000mM of
20% v/ v pi p&ri di WashwitbBNIFCMAis@gph¢ heocedalef &mdmpeatie t o soak for 24 hours
at room t enper at ch of the vials take a 50 ml aliquot and
transfer |P§)to al;lert C%n taﬁfﬂqgé}d vial and rmake it up to 5000 Ml with the
addi tion of10¢950Re¢orﬂ)rtl‘Ee mésdvbkeachpbatchbl ank using 50 m of 20%
pi per, bdl ne/ DMF and 4950 ml DMF. 7 Set the peak absorbance for the UV-vis
spect oneter to 301 nm

EXAMPLE 8

Attachment of Rink Linker to Ribbon

20 1 Record the mass of each batch of ribbon.
2 Deprotect each batch of ribbon using the procedure of Example 7.
Place each batch of ribbon into a flask containing 1.3 ml per g of ribbon of DMF

and leave to swell for two hours.

4 Calculate the amount of reactants needed to give 3 equivalents of HATU and
25 Rink acid per active group on the ribbon assuming a loading of 140 umolg'1.
5 Calculate the mass of DIPEA needed to give 6 equivalents.

Dissolve the HATU and Rink acid in 1.3 ml of DMF per gram of ribbon. Add the
DIPEA and stir for 1 minute.

7 Remove each piece of ribbon and suck on the vacuum funnel for 30 seconds.
30 8 Place each of the batches of ribbon into a flask containing the solution prepared
in step 5.
9 Place the flasks into the sonicator and sonicate for 1 hour.
10 Leave the flasks to stand at room temperature for 30 minutes.
11 Remove each of the batches of ribbon from the reactants and suck dry on the
35 vacuum funnel.

12 Wash with DMF using the procedure of Example 4.
13 Wash with ethanol using the procedure of Example 4.

14 Wash with DCM using the procedure of Example 4.



8 Record the absorbance for each sanple against the blank. 9 The loading is
determ ned using the following fornmula: FS=(1 000A)/ (M 7800D)) where: FSis
| oadi ng iwommlogesvA i s absorbance Mis mass of sanple ipoTrB2DI/G@EE] ution
factor of 0.01 and 7800 is the extinction coefficient in Inml 1cm 1 EXAMPLE
6 Capping 1 Record the mass of each bat6h of ribbon. 2 Mx up a 1:2:3 v/v/v
acetic anhyts i defdkeniohy$ cmi shazasirEivieasid biithewatdhes otk igmdaepwhsgadde
acetic anhydride to %@e DIYF eﬁgg N-rretOC%/I i mdazole. 3 Place each batch into
a conical flask RIAG L& in 'abelipd ¥igls Jnduttons IRBJIPEEE™ t he sol ution from step 2
to each. 4 Leave the flasks for 1 hour. 5 Renove each batch of ribbon and
suck on the vacuum funnel for 30 seconds. 6 Wash with DMF using the
procedure of Exanple 4. 7 Wash with ethanol using the procedure of Exanple
4. 8 Wash with DCM using the procedure of Exanple 4. 9 Take two 1.5 cm
sanpl es fromeach batch and place in labelled vials and store in freezer.
EXAMPLE 7Deprotection Procedure 1 Prepare a solution of 20% v/v
diethylamne in DM. 2 Place each batch of ribbon into a | abelled conical
flask. 3 Add 2 ml per g of ribbon of the 20% di et hyl am ne/ DMF sol ution to
each flask. 4 Leave the flasks at roomtenperature (record) for 15 m nutes.
5 Renove each batch of ribbon and suck dry on the vacuum funnel. 6 Wsh

wi th DVF using the procedure of Exanple 4. 7 Wash with ethanol using the
procedure of Exanple 4. 8 Wash with DCM using the procedure of Exanple 4.



9 Dry to constant nmass. 10 Record the nmass of each batch. EXAMPLE 8
Attachnment of Rink Linker to R bbon 1 Record the mass of each batch of

ri bbon. 2wDeproatressb each batch of ribbon using the procedurgB20fo/dEs@spl e 7.
3 Place each batch of ribbon into a flask containing 1.3 m per g of ribbon
of DMF and |l eave to swell for two hours634 Cal cul ate the anount of

react ant guramged to gi ve 3 equival ents of HATU and Rink acid per active
group on the ribbon assum ng a |oading of 140 mmolg 1 . 5 Calcul ate the

mass of Bl PEA ppegfhachtt 9ol icyetabtirRd medlieBloRgate sBli® praseewithe fibWNRY flard Ri nk
acidin 1.3 mM of DVWF per gramof ribbon. Add the DI PEA and stir for 1

m nute. PPRESnSPEPESIRE pi ece of ribbon and suck on the vacuum funnel for 30

seconds. 8 Pl ac@naaeWneh i$ beciRalse Besomtirduldrensidit® cst kasonematdich ng the
solution prepared in ste Pl ace the flasks into the sonicator and

5. 9
soni cat e dednesia hFan tomnﬁ%b@hﬂ%ﬂ@wa@Iﬂﬁ'dtﬂf‘a% and the mpbinelergiepalidire for
30 m nut ep,edl Renove each of the batches of ribbon fromthe reactants and
suck dry on the vacuum funnel. 12 Wash with DWMF using the procedure of
Exanpl e 4. 13 fiwgsthage plrteimheamomunisatiag wikethgdwoerter allowf thetidigmhase to eafeipash
w th DCMyusj t ; |l e 4. Take two 1.5 cm sanples from each
of the bé’i‘%“{ﬁ%”( ﬂ‘ﬁ“é%?g gg@%ggﬁg’;gg&r}:d pl ace themin | abelled vials and
store in a freelikphdEeAlos in commuajspherawiils tiedumeohe akdaw thg raokiletsiolie peasmigat e

sol i d,ph i f j f | Ui S e, i.8i.Ng.; j t ' 1.s of
cir CSPar a‘%r%r\r%)érlIta (r:nlae 4 ch\%\% ﬂ%?%#@%%?é)g%g?’c}ggggg%? ﬁjgn%janrgga ({Cﬁ%?%ocpg@ﬁg@u'g | umen
t 0 cont aiegrdsstftont teintdriontimgudh the dolihpisasegpudtst he nobi |l e el ongate solid
phase; fluid phase ports in comrunication with the lunmen to allow the fluid
phase to enter the lunmen, flow through it and exit it; and solid phase
ports i n2conmaim apparaas oi dldint hehkreirethetiength bbivetlim@emirbwhienh srad $alid pihadigiot o

enter t he Lumen, oXS L RHAYAt: AN dndidrind B5nARRELSIHR RRGND 2dapt ed

15 accommodate a solid phase in the form of a ribbon having a width of at least 10mm and

has a longest cross-section dimension of a least 11cm but no more than 30cm.
3. An apparatus of claim 1 or claim 2 wherein the fluid phase is a liquid phase.

20 4. An apparatus of claim 3 wherein the adaptation to prevent said fluid agress is that
the apparatus is adapted such that, when the apparatus is in an upright orientation, the
solid phase ports are spaced above the fluid phase ports, whereby in use the liquid phase

does not contact the solid phase ports.

25 5. An apparatus of any preceding claim wherein the conduit comprises a region in

which the conduit undergoes a change in direction.

6. An apparatus of claim 5 wherein the conduit comprises two arms which are
interconnected by said region, the apparatus being configured for the two arms to be

30  upright and in fluid interconnection at lower ends thereof when the apparatus is in use.

7. An apparatus of claim 5 or claim 6 wherein the region comprises a roller whose axis
of rotation is transverse to the direction of movement of the solid phase and which is
arranged for the solid phase to run over a portion of its circumference as the solid phase

35 changes direction.



egress fromits interior through the solid phase ports. 2. An apparatus of
claim1 wherein the length of the [unen in which the solid and fluid phases
are in combaeto/7s3sbr om 25cm t o 500cm and/ or t he conduit pics/gBeofo/agocosd t o
acconmodate a solid phase in the formof a ribbon having a width of at

| east 10mm and has a | ongest cross-sectbén di nension of a least 1lcm but no
nore tharg. 30cmn aaopaﬁmu:apip@rryqdru&omig chigd, Whkréih ted @indui isMdsfinet by tahystu fal ity od

phase is | i qui hase tus of, claim.3 mhereln t he ptation
o pr everteasiil P sgea sitns T A sHOTRSERPA G S SIES R QPSR rceriar
when t he f@@n@mbuﬁnp Sndl fheddppdREd wtbsthbvmgtd@fmaﬁbetwagn $m g1 gftperts are
spaced above the fluid phase ports, whereby in use the |iquid phase does

not cont éeﬂdlf'h@‘t%'?ﬂ'”gjm&%iéeé?t'ﬁ%P?rs"‘”e'BN'thAIﬁeé’ﬁkSé’f8'[35?33 of any preceding claim
wheregn the conduit conprises a region in which the conduit undergoes a
change in direction. 6. An apparatus of claim5 wherein the conduit

conpri sed-t wo Adr3npatiiie Af @aie ?Hﬂ“@f‘@@ﬁ?ﬁ’é‘é@%@‘r%p@%de?@diﬁmg WREOPRPERE at us
bei ng COfﬁéde@U{h%létef bbi h§ 188 Ay Bt oS iR fin %l&te 18475kd RidkibMdfh such that there

i nterconnection at ends t'hereof when t apparatus is 1n use. 7. An
appar at uss @f ingeraiegiate @leta:beivvﬁerasflwtnén@is%pqnld@nuddmt@m tee Mtercernectedrpidteer whose
axi s of %ﬂﬁ f IR t d
phase and écﬁﬂpgﬁg\tr"b aﬁ\agbgﬁeé %Q@gdt?l%ﬁ%%gggth&)to ﬁ oveﬁt @Te&}ﬁgluaﬁliéof
its d0r cimfiser amte leyeertehd wmth id dsipased tdtaa@etiorumfﬁmtwmhm&n tha lmﬂpsalmaises of
any pr ec%ié fﬁ r%leala'f@ I\g@eﬁf% %mgpempg%ﬁnedﬁhgr%m tg%gr(}%ﬁhglor\)/velfl %%elotf
rel easabl'y |n erconn es, tes Co Ves in
opposed ftadefirteod elnmmeébemeemﬂh ityoo Earcds tthe apﬂmﬂseﬂvmgdm rdﬂawcxtujahﬂgfarnaegled

bet ween tthema I(g ch of the conduit extending in a direction parallel with
the pair rb‘? 'Br ey er§>m An apparatus of claim7 which conprises three

pl at es, each hisiirsgetd\platzpgrastad intacesliate patedafiresthbaibegvaedl £frsadriny of the

i nter onnecée_ in face-to-face relationship such that there is an

i nt enRedi’8P&bl at e between first and second end plates, the interconnected
pl ates form nghésabdnt ha\pidig apd thdipRrmedidteblaehiditie therpigsiReeth @ sebénd &n of
the unit mhen the unit is in use and a | ower end which is disposed to the
bot t om o {eeF WA when the unit is in use, the intermediate plate having

an aperture dehd fretatdes@hb ahag\@méﬁdtim@dlr@mrn fRIml tHef top BetHeninit th ehedisdttone a
channel between its two faces, the aperture having the roller rotatably

ar r anged Of Fér@iitandnagh\iprarieata at.ang in fivigicoBRertion 48, hiePReRErs; APdr nedi at e

pl at ggdefi ne tefRPetd&&Rdng afhs Sherrhileldn &mrce&@&wntoonﬁrh@méﬁmwm%g plate
and the internediate plate define therebetween a second arm
solid phase ports and the fluid phase ports, the solid phase port of each arm being spaced

upwardly from the fluid phase port of the arm.

10. An apparatus of claim 9 wherein the first and second arms extend to the upper end

25  of the unit at which upwardly facing open ends of the arms define the solid phase ports.

11. An apparatus of claim 9 or claim 10 wherein each of the opposed faces of the
intermediate plate provides a channel which is open in a direction facing the respective end
plate facing that face of the intermediate plate, the first and second arms being defined by

30  said channels and their respective end plates.

12. An apparatus of any of claims 8 to 11 which is a first said apparatus and is in
combination with a second said apparatus, and wherein a said plate of the first said
apparatus is shared by the second said apparatus.

35



of the conduit; the first and second arns extend in a direction fromthe
top of the unit to the bottomof the unit and each termnate at, and in
flui d corwecabiommoswt h, the aperture; and the first and sermstosvoFsoosach
have an upper region in conmunication with the solid phase ports and the
flui d phase ports, the solid phase port65f each arm bei ng spaced upwardly
from the 18l ui dhnpdppaeatpoot ardf predeliey chiml@hicAfuréiep ab@btisesad ralibaamarevher ei n

the first and seco ar extend to the upper end of the ynit at ich
e ar s G e SR SR Ae 5 Hamters prasbdes Phe A be el Linoe sahrsdld 1. an

appar at uphaée pb@i m 9 or claim 10 wherein each of the opposed faces of the
internmedi ate plate provides a channel which is open in a direction facing
the respective end plate facing that face of the internediate plate, the

firstsandssecondaparmudsl 8 stetddiesicibin wRbirchpengly seide idtdngegspect i ve
end plates. 12. An apparatus of any of clains 8 to 11 which is a first said
appar at u$¥aeRe ftdeash ragwhthedtmeh tQrbero% apieddllY sai d apparatus, and wherein a
said plate of the first said apparatus is shared by the second said
apparatus. 13. An apparatus of any preceding claimwhich further conprises a
rol | er amh@rgjetha enajay skureheospliseg JaHdlsasoyat deasduceent 2 magoetromdasehdigbhse

may be, %Hitlﬁ%g ir(#od Xinbeoufy SiHctr B @\P&ﬂﬁ@e)?&#étheﬁs‘%uadénof%ﬁ%%%%ﬁﬁ?ﬂ{ any

preceding c erelin-an energ ource 1I's arranged to expose~at | east
part 16f trédiatiamen to energy, optionally wherein the energy source conprises
an ultrasound transducer or a magnetron laser, light emtting diode,
mercury vapour |anp (UV source), or other source of electromagnetic

radi ati onp. 1%n wpasgipaobdnyspretedimy clpimewbidh rgthelr @ompriddscdutfide tHeecondoitrpr i ses

id h dyi d it devi d f ol iti
ot e BRI SRR RSP SR I Tl AR AP oo
reagent @patidilg agididsded Hasasitinktof aABaggmanahelsolif prary. precedi ng cl ai m whi ch

furtE r conprises: a controllable drive device for noving the solid phase
t hrough the conduit; and a fluid netering device for providing a fluid

phase fl a¢.t o Anheppadidsibt anylpfecin@gipial ahidh fidtheaBympfisestai N8 1 to 13 which
further conprises; a sensor disposed outside the conduit to determ ne a
par amet er of @HONEBIGRE prysdevige fer meniaadly selidahase tHauohthecoadvihA8dgh t he

conduit; a pr%@ﬁﬁ&ﬁhbte@ﬂgmte_ei@em viliiRg @ANTE PN SBattodntowhd Bortdift. sensor; and at
| east one controll abl e device adapted to be in communication with the

processor
20 17 An apparatus of any of claims 1 to 13 which further comprises:

a sensor disposed outside the conduit to determine a parameter of the solid phase
after the solid phase has passed through the conduit;

a processor adapted to be in communication with the sensor; and

at least one controllable device adapted to be in communication with the processor

25 and selected from an energy source arranged to expose at least part of the lumen to

energy, a drive device for moving the solid phase through the conduit, a fluid metering
device for providing a fluid phase flow to the conduit, and a heater arranged to heat the fluid
phase,
the processor being adapted to control the at least one controllable device responsive to the

30  determined parameter.

18. An apparatus of claim 13 which is a first said apparatus and which is in combination
with a second said apparatus to provide a pathway along which the elongate solid phase
moves out of a solid phase port of the first apparatus and into a solid phase port of the

35 second apparatus via the roller.



and selected froman energy source arranged to expose at |east part of the
| umen to energy, a drive device for noving the solid phase through the
condui t, wof2bio/doswet eri ng device for providing a fluid poass2biomsodes t he
conduit, and a heater arranged to heat the fluid phase, the processor being
adapted to control the at |east one conf6oll abl e device responsive to the
det er m nad. paraaiparatud 8f cldim BpRBe@iniS flgitl phhed porl 3f iMBifiest sbRi @pplardted isgai d

appar at u nd which js ipnc ipation wWth a second said apparatus to

orbu de. JuBTROmIAY R R BC PRasPaAGLIE SSeT A AT Ao out of a sol i d
phase port of the first apparatus and into a solid phase port of the second
apparatus via the roller.,19. An apparatus of claim 18 wherein a fluid phase

port of tRe fiAsIrrgRtes abfiamattiwheein hefirsiisaidanmainiicand bs skeerd g2if| ui d

phasesporppiatisite HREMTRIPE HmBRBAIR With e ot} appar atus of claim 18
wherein the first said apparatus and the second said apparatus are not in

fluid conmuni cation with each other. 2 1. An apparatus of claim20 which

further oqnpriges,Ardid bCiSMH 5 ARRATHIHE? BRENYRES #id s3id dpPaththasg port of
the third said apparatus 1s in fluid communication with a flurd phase port
of the s&dereinadiud pimsamartsf thethird apidanparaiysis influid ppmefunidadivhnivitt @ fluid 2 1

wher ei n A id apparatus, the second sai d apparatus
and the ?ﬁ?%&&@%f’gﬁgﬁggﬁﬁ%& =aé§arg efined in any one or a pernitted

conbilfation of clains 14 to 17. 23. A systemfor subjecting a

| ongi t udipal |y, i ﬂgq; [ rali . essive
treat mentzg; céb‘rrr]pnér)ébgltaﬁlégépp urfgfaﬁrﬁ§ 1%#8%?}‘3@3&%%& I%(L:‘%Jt nggvéfé{réegﬁrfsigaq@ont acting
t he nobi lappedatusy&teesezohd daiglapperatus imdathé Itlovd seid Bppardtushsase defiredhin phasee

contact device ﬁtogpri i’i ng rg]i a coP{dui1 which is circular or non-circular
in transvefdE THGE SOTRIENY oaﬂamﬁe es'a lumen to contain both the fl ow ng
fluid phase and the nobile elongate solid phase, (ii) fluid phase ports in
co ication wth the lunen to allowthe f|ui hase tp enter the | unen,
Vow !B ggn i A'sialemdar tieing a4 g e Bomoik AaBeE Spl o fredb ArtrALHET on

W th t he slibcaBive Ireatrhés, tadenpieidl lepisalitybf Phasecdad e gited e conta®ting theve
through it and exit it, hase cont act devi ce bei ng adapted to prevent

.. the pf . .
fluid egredderiaigaia Llipphass Wih iewingH Whehass: Facth worCkdeNiffer ei n: the
system i gompfising@flalcendwdt wRkh & dameoPadMuRNIdrth Panslefdenessshaicneeand
successi ve phase contact devices such that the solid phase may nove through

t he succé§ingsa bﬁ%btoé‘@ﬁfagbt’o"ﬁéh\ﬁ fewing flaidhese apsd srenmpbileelpngale Sﬁ'iﬁjase

cont a6t GRYEE §iiash shar8GRRd iPESRRURRAIGHF WIS IGReR TG afivP PSR pHbse to
enter the lumen, flow through it and exit it, and (iii) solid phase ports in communication with
the lumen to allow the mobile solid phase to enter the lumen, move through it and exit it, the
phase contact device being adapted to prevent fluid egress from its interior through the
solid phase ports; wherein:

25 the system is arranged for a solid phase pathway to be defined between successive
phase contact devices such that the solid phase may move through the successive phase
contact devices one after another;

a first phase contact device and a second phase contact device are disposed in
succession along the pathway and are arranged to receive fluid from a common first fluid

30  source;

a third phase contact device along the pathway is arranged to receive fluid from a

second fluid source.

24. A system of claim 23 wherein the first and second phase contact devices are
35 arranged to receive fluid from the first fluid source in that a fluid phase port of the first

phase contact device is in fluid communication with a fluid phase port of the second phase



succession along the pathway and are arranged to receive fluid froma
common first fluid source; a third phase contact device along the pathway
is arranged 2om/o7exei ve fluid froma second fluid sourcepc2aB2iumsedioem of
claim 23 wherein the first and second phase contact devices are arranged to
receive fluid fromthe first fluid sour6é in that a fluid phase port of the
first phasetachidveset witkrgbEfuit $s attle td fidvd fro@ntne first phaseiconitsdl davité t thephase

port of the second phase ontact device whereby fluid is able to flow from
the fi rstseﬁ?ﬂ?s ISEFPARC ¢XlS%e to the second phase contact device. 25. A
system of claim 23 wherein the first and second phase contact devices are

arranged to receive fluid fromthe first fluid source in that both are
arranged 200 condiFe &t daim £hwhaeit thedirstandisgearyliphase\qontagt @ \EeeSFHE N whi ch

does pot a'rr'éﬁbé@% 3B¥ivé alid f%ﬂﬁ% fEQMURCIoUHRYinGRat bBth ard a?béﬁb@ﬂ&f:orﬁﬂ)ﬁn@fate
claims 23 to wherein the first and second phase contact devices are

rel eas ablwthdbﬁﬁiséﬂu'ﬂ GgurcReta a flgw pathsyhicl #peg nalrifclede anasaid Phase epntt wher ei n
the firstyegiad second phase contact devices each conprise releasably

i nterconnected plates, the plates conprising a pair of plates which are in
opposed face-to-face rel ati onship and which define between their opposed
faces a lgngt I h the
pai r of [%% at etsA gfs,{éﬂpm%é%ﬁl&%wgé%qgg g%elr%]ﬂglégfglgfgﬁdf% ?gﬂgé%e&%rﬁéétfl rst
phasé0conesices dwtﬁasa@yshwle@tdwthehe second phase contact device to form
one plate of the pair of plates of the second phase contact device. 28. A
system of any of clains 23 to 27 which further conprises at |east one

rol | er bét?weem\ mtﬂfm ofarh;h«a‘ (jm'msémoﬁﬁavﬂteremdim ﬁrst aidmg;ohh@hsm cahtattase

pat hway, the SQ Id g%ﬁﬁp” n %@@ r.Rm (fhase cont act]c devi ce
to the né’>?¥'c %6"‘0 CMF{SS%GSF e %415 BRGRTONSLE 4 RSP some
of the sytsteswhick anhm&ﬂ)p@%ﬂ fac-toeadecemtianshipan@ngiet defino@betweenimgie phase

Cont 46t ABUPTEL R ¢ gL Bt 6h B e R R TR hebaBet”Capabi e

of bei ng ppités,iand wWHewidl oﬁ@rﬂsrau@bf:mblpan dwptamesaofqnérmn phddd cbnsedtdedcé Rrshiahs
phase contact devices of that stack, said first and second phase contact

devi ces B¥ithR)SEHIEHRIEEE FANtEHEIeYioRd0 qrapene plgte oA the RIIBA RIgte LI S2§0her ei n

the or egmbsstanbctfgenicBer includes a housing which accommpdates the phase
contact devices and to which are connected rollers arranged to guide the
solid phase along the solid phase pathway outside the phase contact

devi ©8S. 28. A system of any of claims 23 to 27 which further comprises at least one roller
between each of the phase contact modules along the solid phase pathway, to guide the

solid phase as it moves from one phase contact device to the next.

29. A system of any of claims 23 to 28 wherein at least some of the successive phase
25  contact devices are arranged in one or more phase contact device stacks, the or each stack
comprising a plurality of phase contact devices which are coupled together and which are
in, or are capable of being put in, fluid communication with a common fluid source for the
phase contact devices of that stack, said first and second phase contact devices being

disposed in the same stack.

30
30. A system of claim 29 wherein the or each stack further includes a housing which
accommodates the phase contact devices and to which are connected rollers arranged to
guide the solid phase along the solid phase pathway outside the phase contact devices.
35 31. A system of claim 30 wherein at least one roller of each stack is a drive roller in

connection with a drive device for causing the roller to rotate and drive the solid phase.



3 1. Asystemof claim30 wherein at |east one roller of each stack is a
drive roller in connection with a drive device for causing the roller to
rotate amnwlodnin@oisbe solid phase. 32. A system of any of pciraiBrsioadodos 3 1
whi ch further includes a deposition device arranged outside the successive
phase contact nodul es for depositing a 6&agent on the solid phase as it
noves al ong t he pat hway, the device optionaIIy being disposed bet ween two

of the suyccessive, phase con act | e f cl.aim 32 which
o sedBs oA S B SRRk A H Sierlind BYRART foesSiraavicey of
deposi ti afraflgyd 66Sidaltensudcassipa phaycdn@ict ﬁﬁﬁ@ﬁa’s%rﬂﬂap@@ﬂﬂ@@t@a@ntbhﬂf’h§0| id
phase optionally in spatiall le addr essed nmanner. system of any

clai ms 230HGPRASERH 'E'Wo’f"%ﬁ tineg Merratias the %%W@eo?pt@@@h'ycfée'%@ fishgrad Qﬁﬁ‘ﬁ’%‘?rde t he

succesgsi o gh%%uggégs%tphggybg,etgctf,ﬁédld@g ermning a paraneter of the solid
phase as it noves along the pathway. 35. A systemof any of clains 23 to 32

wherein the pathway has arranged along it in succession: a deposition

devi ce fap depogistdigr é\auh‘?@@@/ﬂkh n¥ph§e§9'dbﬁos‘?tﬂﬁ~%n%§n% ﬂ‘?N@r%a?éQHQnéébe

pat hvay; then a phase contact and then a sensor device for
det er m niarjuralityf dapesifongfevides amgutde phtiway der deporiinescageoisprtthe spkd hway .

36. A sy : ich further conprises a framework
to whi ch%{hﬁgeg’p ggrylgonfg%{%hdew c%éséaarﬁg I)(()g[;ltl onal ly one or nore additional

nmodufl@r conponents of the systemare rel easably coupl abl e al ong the

pat ey, 4t | S aRTPaf) ol EmauRsESs i HIRRE FANIECL cdRY) GeR-oRnLona

bei ng arranged I’n one or ase con vrce

each st adatmﬂn@elsecmsaeFp)lhaseaborttyct@ievmlaa&e detentadrg aleuram@ervdﬂtlmelsdlde

coupl ed t?lgethet WE n are.in, or are capable of being put in, fluid
conmmuni ¢ ohow movgséo%nep?mwaysour ce for the phase contact deV| ces of
that stack, said first and second phase contact devices being disposed in

G T taC?’wZﬁéﬂ QSRR B 2 e T SR Boscat S Band B ot ks

and opti g@oaddsgioane or nore additional nodul ar conponents of the systemare
rel easably coupl abl e al.ong t he pathwa t he addi tignal nodul ar conponents
conprising a ﬁtﬂﬁﬁ’loa'ﬁ'oﬂéﬁ\’ig‘? fqrdﬁp%%\ngc%rqadﬁnh%fb%ﬁtoi%Qh%%ee%@'éﬁpvﬁﬁ Re solid
phase as thd pafRYEY; thé®Ng t he pathway, or a nodul ar sensor device for
determning a paraneter of the solid phase as it noves along the pathway,
or both. 38. A RN\pse&spMRErMedyleydnskih8lit a het er ogeneous process, conprising:

a tregtment appAhdbife kbt GtERRnnG CRRhRALRr Bf fhbQMidBhidd it RRIESaRAY @
the pathway.

36. A system of any of claims 23 to 35 which further comprises a framework to which the
phase contact devices and optionally one or more additional modular components of the

25 system are releasably couplable along the pathway, at least some of the successive phase
contact devices optionally being arranged in one or more modular phase contact device
stacks, the or each stack comprising a plurality of phase contact devices which are coupled
together and which are in, or are capable of being put in, fluid communication with a
common fluid source for the phase contact devices of that stack, said first and second

30 phase contact devices being disposed in the same stack.

37. A system of any of claims 28 to 31 wherein the stacks are modular and the system
further includes a framework to which the stacks and optionally one or more additional
modular components of the system are releasably couplable along the pathway, the

35 additional modular components comprising a modular deposition device for depositing a



| ongi tudi nally noving el ongate solid phase in nutual contact; a
controllable drive device for noving the solid phase through the treatnent
appar at uswoaomand3sel | abl e fluid netering device for provcaiGRoB/G0Er Ol | ed
fluid phase flow to the treatnment apparatus; a sensor arranged to detect a
paranmeter of the solid phase after the 8%lid phase has passed through the

t r eat mentreggup@bAtHEssolid pPase as & dioves apingdhé patheval Norsd @ﬂdlhlaﬁmﬂﬂ@ﬂéé fon with
the sensor and with at |east one of the drive d VIC the fluid netering
devi ce t GeHEREINGS BATIGUEH O G RAIC ATPSREE Han QB AN LAE PNt BB put 51 gnal
to the at | east one of the drive device and the fluid netering device, the
processor__being progranmed to control the at | east one of the drive device

and the fBui d MBSEN Ry CAEVING &UF B HBISHRIGNEOYHPIORESTHEPRBEERI par anet er . 39. A

systes of cl aigfe3fmuki fipafdind B@rfflggmb'o%ﬁélrﬁa ﬂ@xﬂltanMd%fHa%e%'ﬂ@ragy source
which is arranged for energy to be supplied fromthe source at |least to the

fluid phd@itipnalieoyay plongaieselihRbas ipHeyfudceniastnut ual contact, and which
is in signal ¢oIBRUBIAR H% Yoy fBPPnoPiBgQﬁé§&fd ,phaB& trﬁB@Qﬁﬁ%QFeaPﬁéﬁig

programed to control e energy sourceé responsive to e detected
par amet er@ppa@ius; systen1of claim 39 wherein the energy source conprises a

heat source, an,dibbfids (?Hlmg H?We)ﬂr pr%vu r%?&drﬁ’%ﬂe& ﬂtﬁ?rph'aéé ALV (SRt ting

di ode, mercury vapour source o ectromagnetic
radiaﬁlomeaumﬁﬁ@ppWMQEE|n t he controllable f|UId nmet eri ng device conprises

a punp or a V%l So%rraahrg%8qu%tcf QQ?}a%eer%OJﬁhe sc;nd agé{%hgﬂhg GA?ﬁéEe%gas

wherein the sénsor ses a spe Gor 85tence
A syst empafsseahly\rmfghdhatrefstrrﬁeﬁtappaﬂratus, wherein the fI uid is ali qU| d and the
treat nent apparatus d

d ch f d f h
Chenne ana P A B adH ol ST LSRN Fica fin Bl e SpSOr el it et
solid porolhe ofthd atve\;a\l}]esee@md_tmﬂwofn;eﬁmg:dwmad b reces\&camMpmtﬂgnajfrpoItﬁean at
, ere In u e ul WS r e I rs
f?ﬁﬁ.g S Seb o G S SBn e R St e AR T ARG TR TG ¢ he

sol i d phasgeimy@sidd) tHRUgBcsser béing bmgfrarhmbda@dorttrtﬁtr&emé&t 3Aé bfltheairive,
along the channel and then noves out of the other of the first and second

sol i d porde¥ice e thiiid selrringgayiredesranglypde theolgip e RErasIAt ant i al  passage

of the liquid through the solid phase ports fromthe cl osed channel.

39. A system of claim 38 which further comprises a controllable energy source which is
20  arranged for energy to be supplied from the source at least to the fluid phase and the solid

phase where they are in mutual contact, and which is in signal communication with the

processor, the processor being programmed to control the energy source responsive to the

detected parameter.

25 40. A system of claim 39 wherein the energy source comprises a heat source, an
ultrasound transducer or a magnetron, laser, light emitting diode, mercury vapour lamp (UV
source), or other source of electromagnetic radiation, and/or wherein the controllable fluid

metering device comprises a pump or a valve, or a combination thereof.

30 41. A system of claim 39 wherein the sensor comprises a spectrometer or a

fluorescence detector.

42. A system of any of claims 37 to 41, wherein the fluid is a liquid and the treatment
apparatus defines:

35 a closed channel;



43. A nodul ar system for carrying out a heterogeneous process, conprising:
a plurality of treatnent assenblies for contacting a longitudinally nobile
el ongat e wol2ody/qb@se with a flowing fluid phase, the asvemt@B2en/dseisg

provi ded in a nodul ar arrangenent and each assenbly defining a |lunmen to
contain the nmobile solid phase and the ¥0owi ng fluid phase in contact with
each other, andaéestlenapdaionlof threcizgnekdriiheosinuration teresisab ikt tquaecited
on a first sigde t on of a second said assenbly and on a second side
to a por@PSﬁfBﬁ gﬁPB '§£ud assenbly to forma treatment zone conprising

three sai d treabh¥ebénESHRESMhE 8Barrl § YeeaESIqRNY Bottastes sBtdra @Iu@@@ﬁti nuous
pat hway for an el ong}ate solid phase to nove through the treatnen

assenbl i d9eERYIP UsRINS INUtdnasedigvirdhfousis i fraldiauid Ryt atamadhe E'P%Wﬁ' and el ch

further GPmYdee8ad n@.@ibb?«f%nmé&.d%@@éh?dv@gtrﬁ:o 6rﬁé)bﬂtﬁ91fl%tghavr€é Sphge
for the direct or indirect application of force to the solid phase to nove

it al ong SelEPrei Rleng, the ﬁ@a%@@dﬁf@&m@/eéwbptetaefo&ertoﬁ&\ed‘rrswdmen@S@I@I be
mount ed %BHE' tTnQ%bpérfatdsedgﬂ#d‘éoriﬂﬂuFe'd%@‘éré?/%ﬁ{ édtf%fbnrn%l' (sk¥ e Bﬂh%h&uuﬁﬁ%h&ﬁ‘nt

assenbl i es during operation of system a netering hodule conprising a
control | & @ohrdmmaaemtt%frpmgh@émﬁe@cmmnepr oviding a controlled fluid phase
flowto the treatnent devices, the system being adapted for the fluid
nmetering nodule to be nounted such that it remains in fixed position

rel attfve 480 t Hempddat sustam &z sermping st @beienggedpeusipiooessocompesisyst em  a

sensor modul Cpch%mso‘f ﬂg?ﬁnae%‘?%&’erm@aé?&%%ﬂta ﬂnﬁg‘io%g; tufin B/ A eélor?&até he

solid phase aft'e S passe Zzone,
t he syst apnlidphasg vatia@fle\dmgcﬁlmdtMEase,ethe(assemkﬂwlsebeir@ mewdmumt@modulah that it
remains in fixed posmé%ﬁn rel @thﬁ%ltothet eatrren ass s durin

oper at i off "8 IYREMKE ] 23S PPBY SELYPI AdUBER Gt g %msﬁ'b%acr"%&&mﬁrgm on

with t heﬂswrr@cfruucamlasmm bombcﬂ\m&séaahrt&herf ammeamassendﬁx/beﬂmg amshildef Bding d

nmet er, | evi(if to rec |ve ti‘r ag t Si naI romQ{EC% (iensor Iand send an

out p& "eRaTACINECE MHUT! Yz 1BT PP '8”&’F PRI S A RMEY PURdret er i ng
devi ce, %B@orﬂf Q@@&S@boﬂﬂ@h dga fHiRUEaRNHR derh Bly GO TUrdd trédtdedt zdrRAa®ImpiRMgahreehe
drive device and the fluid nmeteri n% devi ce responsive to the detected

par anet erSaidAEratReRNASSEMPIRS IR ISHFTRSERNARE AR PG BHONIPYRUS RAYIVEY TOF REIRBPR 0N

whi ch t heolid prRéJERBImARIRBALH @Fo tréiRel és\é@n%ﬁé'slb&npr‘isfé@ iMBHetrddidleADABee and
t he sensor nodul e are adapted to be nmounted. 46. A system of claim45

wherein at | east sonme of the treatnent assenblies are arranged in one or

nor expr eaymenta Q%Vén%féélﬁpﬁwhkh%r@r{er%@ﬁ%r@ésack being a nodul e conprising a
housing in which are accomobdated a plurality of treatnent assenblies which

are coupl ed t@g@tVﬁé‘i‘OCh#lﬁiC%Pr@*ﬂgafF eontrpllaple daive dgwpaksiréhadirastohigdisedt in,

fluid conpyii68h bPRrce to the solid phase to move it along the pathway, the system being
adapted for the drive module to be mounted such that it remains in fixed position relative to
the treatment assemblies during operation of the system;

25 a metering module comprising a controllable fluid metering device for providing a
controlled fluid phase flow to the treatment devices, the system being adapted for the fluid
metering module to be mounted such that it remains in fixed position relative to the
treatment assemblies during operation of the system;

a sensor module comprising a sensor arranged to detect a parameter of the solid

30 phase after the solid phase has passed through the treatment zone, the system being
adapted for the sensor module to be mounted such that it remains in fixed position relative
to the treatment assemblies during operation of the system;

a processor adapted to be in signal communication with the sensor and with at least
one of the drive device and the fluid metering device to receive an input signal from the

35 sensor and send an output signal to the at least one of the drive device and the fluid



with a comon fluid source for the treatnent devices of that stack, the or
each stack being adapted to be nounted on the franmework. 47. A system of
any of clworms10439349 46 wherein the fluid phase is a |iqecd/gBrasmsend each
said assenbly and, in the case of claim46, stack is nmounted on the
framework. 48. A process for treating a’hobile elongate solid phase with a
fl ow ng frhatethgodass, tHeospcessonBein® pratgarhimed 3e bortrad frRsst Il ohdef fhlelride phase

through | unen Ult n.which the t ases cone into nutual

cont act . ayeS ang i Bud TR deichgespa o MrdolSReT RSB asto. | unen 1 whi ch
the solid and fluid phases are in contact is from25cmto 500cm and/or the
solid phase is a ribbon havi n% a wdth of at |east 10mm but of no nore than

30cm  50.45A prodE&dn 6f cleimthvhighipithes iRadfssiasEamewlioRgvhidethediganpMas e

t hr ough %séér’h@ltessf?\'e' v el Hd meferif nRffy éﬂd%e%%n?cmfn&fulé?bl%' dBpledie 17
into the lumen of the apparatus, though the lunmen and out through a second

sol i d ph&®senp8ited.of the apparatus; causing a fluid phase to enter the |umen
of the apparatus through a first f1uid phase port, flow through the |unen
and | eave through a second fluid phase port. 5 1. A process of claim48 or
cl ai m 49 4pher & systane of ¢lainu4pwhsein at leagiseaetdd the eatmenbagpemblies pigmen i n an

0pPOSi t & o 6s 1AL rhdle IRy AL oLes SAL b%&@a fokeinda MRS Of

claim 49 or 0 wherein't el ongate 'soli'd se Is i rmof a
ri bbd. BBMpAsipg edwsisingfin whigheire etcinmodiged o pmralltmhéwﬁtmenh@seh@ﬁ@wbiwoI id
phase conp ti I and
bt onal e GpdresopEt Bt By R RSB, bERR cabeBs R BB Ein, PR i .

mat er i al with ssgombien ifloidsoluscedor the tghmant dediceRopthetEssk, tie ol edcmsEkvdedroei n

t he substrate ha a su e .bonded, t hereto. 55. A process of claimb53 or
cIa|n154aﬂﬁ@thh HQXWPﬁ{ %ﬁa§@138ﬁ5rlses a reagent which reacts with the

substrate or with a substance bonded thereto. 56. A process of claimb55
mher n e fluid phase is i se .and roces ises solid
b e AR oy Sl 218 4B DR R G BS B R 2 gt B PhesE BBet ance
bonded t hatetgidtadsérabR\GRdANPKOtERE dfhiGIABY Btack & rAclnt¥@be tife frameb@nal group
or to add a synthetic building block to the substrate or the substance by

coval ent bond formation. 57. A process of claimb54 wherein the fluid phase

is a |liquigd phaa@cmf@htr@am@rd aealeaelbhgat@gbm%hd%elvﬂm fowhg BuBiRMeké,i C
bi ndi ng partner for a biol (gl cal nol ecul e or another agent which, when it

cont act s CRMPHRAS JIQYINghe 8glidPhaseRddhaie Phare fupygh a ch?e@onauwbcess
spechhi ¢ vificrsiHe MwaBRhdsGohR ARl aPcsHRIGCt abl e response.

49. A process of claim 48 wherein the length of the lumen in which the solid and fluid
phases are in contact is from 25cm to 500cm and/or the solid phase is a ribbon having a
width of at least 10mm but of no more than 30cm.

25
50. A process of claim 48 which comprises:

moving the solid phase through a first solid phase port of an apparatus of any of

claims 1 to 17 into the lumen of the apparatus, though the lumen and out through a second
solid phase port of the apparatus;

30 causing a fluid phase to enter the lumen of the apparatus through a first fluid phase

port, flow through the lumen and leave through a second fluid phase port.

51. A process of claim 48 or claim 49 wherein the fluid phase is caused to flow through
the lumen in an opposite direction to the movement of the solid phase.
35



58. A process of claim57 which further conprises detecting for the
det ect abl e response. 59. A process of any of clains 48 to 52 wherein the
flui d phase 200/@934bqui d phase, and wherein the |iquid plreseBrasinssooshe

el ongate solid phase. 60. A process of any of clains 48 to 59 which further
conpri ses depositing an agent onto the é2ongate solid phase froma

deposi ti @2. dew gecess df clafmproagessm@0 whearbimtbhdelohgatt say pldsedh & e formlot 0 60
when depenqut on claimb50 wherein the apparatus is a first said apparatus
and whi cR T®°'n conbi nation with a second said apparatus to provide a

pat hway al ong which the el ongate solid phase is noved out of the second

solid phase port of the first ap%?ratus and into a first solid phase port
of the sefond “aypassst ALy ghalainter® Ihe bihereimibe elpnenteotolif mbase EYRBrsEsFar at us

and oyt %Ubﬁﬁeﬁ&@ﬁ@' oﬁﬁ’éda@l fl@%@taﬁa% boeredttH@re&ﬁ%ﬁﬂ@Eﬂ&%ym%lMMé ﬁjb@trétleu' d
is caused to flow throu t he second appar at us rocess of claim6 1

wher ei n éEOE@Hﬁ%CCf“IOm% a§@ﬁb?b@e|%ll@ﬁt§lm@t§”@|hé synthetis IW#YQ‘IW qrI¢Rs- t hr ough t he
first said apparatus and the second said apparatus. 63. A process of claim
6 1 wherein the fluid which flows through the first apparatus is supplied
from a diSAf er énprotessi of chnrddevhaseiniiee suhstratadiscih sibhstarcettondag therefe. second
apparatus. 64. A process of claim63 wherein the fluid which flows through
the first apparatus conprises a reagent which reacts with the substrate or
wit h18 s@bst afcrerobessdedlaimeBatr glaim Sdovimréisdise Buill pbesd eampripeata reagehtvwéch
fluld whichyl Lusd Qe 4Ny epaant RBRIAAI FHASES Lhe el ongate sol id

. process of any of clalns 0 ich conprises a solid
phase synthe5|s wherein the elongate solid phase is noved through a

| it d i i t h th
Do ool | $00na e arer et SR idtaR s o pBfse {4 e A OBl o'
co_néI act ectotnqogeéshﬁmdtpmag@sjmmwuafamesrma@aiguet rebetp with th@eut&ynatdﬂasa subm?;b of
sal eCtl st eps el n e rne el S| n sal at us or
1B e s e reyi Botelad Bl fosrn® P teha e pe AR
process @S/nmbm BuiRmghbsktofth bisstraeosathe sasstamat thyaddvilerd Be b ®rmigtich.

plurality of synthetic building blocks onto the elongate solid phase to
cause themto react with the substrate or a substance bonded thereto, to

form an ayray poprodédsf &chivh SIURTraiR GRS fluif phade RIPRRSSpIIsetlREIEGRprfRELET N
the solid phase synthesis results in a post-synthetic solid phase which

conpri sedioiegiey meecye apasrasificpirding P@f@ieré?r@a iologigahmaleegle ©p ANNAT #gFend

prodggt RRi&CWhes |tQ?on?acfse§rp§r?§lyt¥%a%@‘é%r@ééfbﬂ?ﬁﬁe@bfo‘éEFtV rmdBRPES S drocdske
substrate, the process further’ conprising: exposing the post-synthetic

sol i d ph&gecifiotossichgantytaie ceate ariateqtable sapranse an

58. A process of claim 57 which further comprises detecting for the detectable response.

25 59. A process of any of claims 48 to 52 wherein the fluid phase is a liquid phase, and

wherein the liquid phase washes the elongate solid phase.

60. A process of any of claims 48 to 59 which further comprises depositing an agent
onto the elongate solid phase from a deposition device.

30
61. A process of claim 50 or of any of claims 51 to 60 when dependent on claim 50
wherein the apparatus is a first said apparatus and which is in combination with a second
said apparatus to provide a pathway along which the elongate solid phase is moved out of
the second solid phase port of the first apparatus and into a first solid phase port of the

35 second apparatus, and then through the lumen of the second apparatus and out of a



anal yte having a predeterm ned property, undergoes a process specific to
such analyte to create a detectabl e response; and determ ning the presence
and/ or amwonbioaf7oishe det ect abl e response of each spati alpcy/aB2etoosados

area. 68. A process of claim67 wherein the exposing step conprises passing
t he post synthetic solid phase through ¥he conduit of an apparatus of any
of cl ai msedoriddsdlid phaké port af the spasisd agpdratus udile alfRicCiordusdd @ flontiralighhies e
whi ch conpri ses sai d agent. 69. A process of claim67 or claim®68 which
further ggﬁ?ﬂ q pparat P%tentlfyl ng an end product nol ecul e structure resulting
in a predeterm ned detectable response; repeating the process of claim67
or claim68 to create nodifications of the structure resulting i

in a
pr edet er ®ened Adrérpe%%saﬁfw@'m@éam?g@n AR AR Hiip |385'ECP(§HDB|%JB'§J'W§ widpiiqys
spati gl | th@b?ﬁ tH&Gﬂrstagaﬁﬁapp?afﬂéiuQ%h@EHH SHRfd shR ppakdis. of the detectable
response of the spatially distinct areas occupied by the nodifications. 70.
A process of any of clains 65 to 69, which involves the use of an apparatus

as defined in,c r%bé@s]tffézla%%vw}%ré‘hrihé ﬁ&d%ofrom%%&{ug}é@ﬁéﬁ@tﬁ&ﬁsubst ate.

i ndicative of t urity of a substance bonded to t

and the prpRliEgsgtmm asilffﬁf@rgrflymr%todbm‘lwdwathrhaﬂcaftfs theeuoh toe secandtappiradis- e
device to inprove the yield or purity. 7 1. A process for synthesising and
screeni ng nol ecul es, conprising: noving an el ongate solid phase through
sequéft i &K. t r dapnreess cs‘tcwﬁmcﬁr?vsmh®aiohhé Buid penidhoffawsrtgraugh disp st apmaratuage of a

solid phgﬁﬁ g%dg?es ot 2nt hic fc.?ascﬁ H%fsutbg at%r‘?%tﬂ%”éutbﬁfa%éﬁB@dé%ﬁ‘hQ%t@gﬁpt ed

to spati f esd DUt DeKS "ontto

wher eby tcomfposem a)habbhmj sgﬂntcbrpﬂhaeéualtwmtiefl@msjthm';ughhbe symﬂdwparaims apstas of
spati allzg dIIStI ﬁ({eas each area occupi ed by end product nolecules of a
respecti ré BIQB ?39 Plré% Structure; noving the solid phase on which the

array is fornmed through a treatnent station where it is contacted with an

t _whi it t act ' det ty,
ndorfoedon’ protmeess ety Al eortr sl NED Pl SR0E B e sturabr e

res ponse,wﬁée@ﬁ thd lgngae saumprrasemé moked tRAsIN Aplualifesianbapiratgésdinspati al |y
distinct area;, and identif an end groduct nol ecul e structure resulting

ina pr e&é?‘é@sﬁioﬂé'ﬂcﬁ@é%%P l)éh%%yrgg%ﬁstg solid phase and the fluid phase in each of the

apparatuses being contacted together to perform a respective step of the synthesis, each of
said respective steps being performed either in a single said apparatus or in a plurality of

20  said apparatuses arranged one after the other.

66. A process of claim 65 which further comprises spatially addressing a plurality of
synthetic building blocks onto the elongate solid phase to cause them to react with the

substrate or a substance bonded thereto, to form an array of different substances.

25
67. A process of claim 66 wherein the solid phase synthesis results in a post-synthetic
solid phase which comprises an array of spatially distinct areas, each area containing end
product molecules of a respective predetermined structure bonded to the substrate, the
process further comprising:

30 exposing the post-synthetic solid phase to an agent which, when it contacts an

analyte having a predetermined property, undergoes a process specific to such analyte to
create a detectable response; and
determining the presence and/or amount of the detectable response of each
spatially distinct area.
35



72. A process of claim7 1 which further conprises the steps of:repeating
the process of claim7 1 to create nodifications of the structure resulting
in a predebenmymetonmeasur abl e response, each nodi fi cati ecT@BUpysK@sa sai d
spatially distinct area; and measuring the anmount of the neasurable
response of the spatially distinct areas4occupi ed by the nodifications. 73.
A }oroce3$f80f w;abn?s%%fwtmh €6j7(fjwﬁd”|teinQh’@ekﬁd&d‘_t@éﬁteﬂi@%@@ﬂiﬁe@f‘pa@ﬁﬁ’l@Itﬂé@c()jsa- pol éme[]
sel ecte rom.a pol ysaccharide, a polypeptide and,a pol ynucl eotide, and the
o 11 casyBRONSHIResS Braieyt B SRR R aCaiten Srcime orvaenstra ' A
process @isoidadkiny fR-oudie e dbntbie a eifdid phask! ¢hichRboapkesss@agentse snal |

organi ¢ nol ecul es and the nodification conprises changing the structure of
at | east one part of the nolecule. 75. A process of claim72 wherein the

end psodgot NN SEEERSHIERITRIBTR cRivRles Gk heMBInRsitees and the structure
resulting in a predeterm ned detectabl e response conprises a cyclic noiety

havi ng at | eaddendfyéngsamend pigdret naglecyie stragdierreedtin®in acRpeiesBi®eéhangi ng t he
struct ur gepfetdiereiphsdd; t uent . 76. A process of claim 72 wherein the end
product nol ecul es conprise snmall organic nol ecul es and the structure

resul ting in depgadidethe propess o eladmttdbirslainnH¥dn seeate medifisaliongtof theasituchne
function i i i Leact | f L1 onal
ar oup. o T B biinEp b Bl b R oA RGN Rl BEh' 200 of
cl ai 18 73peirlly@listhetrarea andconput er programmed to identify the end product

nol ecul e stru re.r Lt [ r.m.ned | e L. e and
'o ohange at LelamrfEEe it BrhBeRCef Fogbiro RERULAN, Oriannen
r esponsi wectmed bethedeodifidatieds.st ruct ure causes the process of claim7 1 to
be repeated with a change of synthetic building block in at |east one
synthetic stage. 78. A process of any of clains 7 1 to 77 wherein: said

agent coﬁ‘ﬁri e paodeﬁ@eférqdofhilmhldis@gtmamhicanﬂ/otvbethmmﬁamga@grmué ses
washi pg t splid. e and thep neasuring a paraneter indicati of. the
aroutlp o eTasn AR £6% Pherelb hed R SR R el e Diecyiefues:
orsai d ag@eplrity@RIsuBSIENSNbEHYEYTE thaNslibatraRNaNdtheSprb&ddsak 8. prédrem@isayioe
substrate having a neasurabl e paraneter which is changed by the activity of
the enzyfB"Gel théat leadaneLOEBtrollae davieirdmpova e WRB SUAY- measuri ng sai d
nmeasur abl e paraneter. 79. A process of claim 78, wherein the enzyne

substrate is chronogenic or fluorogenic. 80. A ‘orocess. of claim78 or claim
79, wher diln t HePTOePRSLRE SNSRI MESHBRMNRI BOIRsHIes ecOn Nt i al | y cont acti ng

the sglid phasgudd dh EiBRgARBZYIBPRAEG thiEBh SBEuSHEY P tHEREItERIR; each for
performing a respective stage of a solid phase synthesis, at least one of the treatment
stations being adapted to spatially address synthetic building blocks onto the solid phase,
whereby to form on the solid phase at the end of the synthesis an array of spatially distinct
areas, each area occupied by end product molecules of a respective predetermined
25  structure;
moving the solid phase on which the array is formed through a treatment station
where it is contacted with an agent which, when it contacts an analyte having a
predetermined property, undergoes a process specific to such analyte to create a
measurable response;
30 measuring the amount of the measurable response of each spatially distinct area;
and
identifying an end product molecule structure resulting in a predetermined

measurable response.

35 72 A process of claim 71 which further comprises the steps of:



8 1. An apparatus for use in synthesising and screening nol ecul es, the
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response 7and_{0o el dficim WAL N IRPRA bRAUEHoBEAEL E4m BRIEBiGmS] T uCt Ur e
fromdata available to the conputer. 82. An apparatus of any of"claims 1 to
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of the treatnent stations conprising plu al E’Ieposﬁflon Viceer P
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of any of "€f4%s 1 to 22; a treatnent station for contacti ng the solid

phase with an agent which, when it contacts an anal yte having a
predeferm_ned property, undergoes. rocess specific to such analyte to
P eat8 o Thoas i boPes S oide Wima MEaSTPRRYCORarrSs PPt Tne
anount ofmdléguldEafihaklracturseenisey pf a pReEBteFRRd AetactdblStdspehsedd@@prises a
cyclic moiety having at least one substituent and the modification comprises changing the

structure of the substituent.

20 76. A process of claim 72 wherein the end product molecules comprise small organic
molecules and the structure resulting in a predetermined detectable response comprises at
least one functional group, and the modification comprises reacting the functional group to

form a plurality of different structures.

25 77. A process of any of claims 72 to 76 wherein a computer programmed to identify the
end product molecule structure resulting in the predetermined measurable response and to
change at least one synthetic stage of the solid phase synthesis responsive to the identified
structure causes the process of claim 71 to be repeated with a change of synthetic building
block in at least one synthetic stage.

30
78. A process of any of claims 71 to 77 wherein:

said agent comprises a labelled binding member and the measuring comprises
washing the solid phase and then measuring a parameter indicative of the amount of label

bound to the solid phase through the end product molecules; or
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said agent comprises an enzyme and an enzyme substrate, the enzyme substrate
having a measurable parameter which is changed by the activity of the enzyme on the

substrate, and the measuring comprising measuring said measurable parameter.

79. A process of claim 78, wherein the enzyme substrate is chromogenic or fluorogenic.

80. A process of claim 78 or claim 79, wherein the contacting with the agent comprises

sequentially contacting the solid phase with the enzyme and then the enzyme substrate.

81. An apparatus for use in synthesising and screening molecules, the apparatus
providing a pathway for an elongate solid phase to move along and comprising disposed
along the pathway in a direction from upstream to downstream:

sequential treatment stations, each for performing a respective stage of a solid
phase synthesis, at least one of the treatment stations comprising plural deposition devices
for spatially addressed deposition of synthetic building blocks onto the solid phase;

a treatment station for contacting the solid phase with an agent which, when it
contacts an analyte having a predetermined property, undergoes a process specific to such
analyte to create a measurable response; and

a measuring station for measuring the amount of the measurable response of each
spatially distinct area,
the apparatus further comprising a computer which is adapted to be in signal
communication with, or which is in signal communication with, the measuring station and
programmed to identify the predetermined measurable response and to determine the

corresponding end product molecule structure from data available to the computer.

82. An apparatus of any of claims 1 to 22 when comprised in a synthesis apparatus for
use in synthesising and screening molecules, the synthesis apparatus providing a pathway
for an elongate solid phase to move along, the apparatus comprising disposed along the
pathway in a downstream direction:

sequential treatment stations, each for performing a respective stage of a solid
phase synthesis, at least one of the treatment stations comprising plural deposition devices
for spatially addressed deposition of synthetic building blocks onto the solid phase and at
least one of the treatment stations comprising the apparatus of any of claims 1 to 22;

a treatment station for contacting the solid phase with an agent which, when it
contacts an analyte having a predetermined property, undergoes a process specific to such

analyte to create a measurable response; and



WO 2010/079349 PCT/GB2010/050005

77
a measuring station for measuring the amount of the measurable response of each

spatially distinct area.



