WO 2010/079349PCT/GB2010/050005 1 DUAL MOBILE PHASE APPARATUS AND METHOD [0001]
The present invention relates to methods which involve a mobile solid phase and a mobile fluid phase.
It also relates\i@ apyéiraitises and systems for performing treatments inF6R/FFEHBIHE solid phase
and mobile fluid phase, and to processes, apparatusges and 5systems for synthesising, screening

and/or assaylggm%s&rg‘%}r%%%‘\g%ﬁ%gﬁggn&@ﬁg} ter. Amongst other things, the invention is

concerned in SOme em e synthesis, for example the synthesis of arrays of

biological or d888#Ipal eré?'s}%‘h'@émﬂ@%é?ﬁrﬁf &Wﬁ*@ﬂ?d’%‘mﬁéévﬁﬁ‘{ﬁé‘rf&@% PHRR9BINIF 10[0002]
There will firstbgiidasaribpasspriciiartsleseribing the chemissyseheoti phaseisynihesisntf0003] A useful

review of the RERRIZLHSI AN BREDINIB AR Brave é%ﬁﬂ%?&%&%?é@héﬁ&%@é@a%““d peptide

arrays: Preparation and applications, Biotechnol. Genet. En meer Rev. 200 31-106. Hilpert et al

teach that celRRO¥BS L5 %‘Prefr%"tﬂ{ﬁ&afé‘f?éﬁsﬁ%’?@ﬂ/o a5t ioTies tHREE! hydroxy
groups are lesstieactivertirntaenihogr.dbps)vihvdiaiie coattantthirestroé amindiacids witespiéads to low

yields. To makgthemalilasessitaie fos tamyathesisHt Repitemdhe aslulosaswtace is modified to

change the fun?tlpnallsgtl%n from h drow ;o amino groups. It is further taught that modification of the
e dn er. solid ase
cellulose ofteRINVoIvESifsertion of a Spacer holecule permitting better access to the 20amino groups

on the cellulogsg.oiiigidypetionalisation, the amino acids are taught to be coupled either as an active

ester (eg %@5%1 heny Iet_?t ;olut ﬁ)\qpa% J!tndggcl:'lngcm{g‘t c(g rrryé d%? g I, é u activation is

descrlbe y carred ofh ||sopropy lmi

(N- hydroxybemtﬂ’nﬁ%lzole) shortly before coupling. Pages 34- 42 of Hilpert et al are referred to here in
particular as 36 j:IR% Rre-tr -treatm Qt of 25thet ceII lo eandp ?EI nthesrg,IS F les for
screening pe rrayseéjré I(fz?gvccrjlbed hEtefih the sCéiBme Sa ar. 3rnentl also

non-cellulosica iisdtiatedurdnagads3yame fHersysipreans GPH@ﬁL‘ﬁéﬁt%ﬁ%ﬁ%&ﬁﬁé (on page 43).
[0004] Mutulisshg@fcal, Ref-200b, .Qhem OBO(D@péﬂet7ade§@ribeta:émﬁ8§e®bf@bﬂlﬁdmiﬁrgmcamr: random
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protonate the ups e cofton synt esis a handle was attached to the
cotton to prov%@%d%%@'t%ﬁ?@ﬁ%ﬁ‘ﬁ%‘tﬁéém'é%ﬂdé ?ﬁﬁf@?@\?ﬁéqwhyﬁﬁ%h&%ktﬁ@ﬁandle to provide a
reactive site feelivacsstdidephase synithesiof fheidmntie whsdseamifoedpraidideido change

(H2N- (CHZ)SE%QQH)OQQQJ@] lﬁrgfﬁﬁ %E@Q&l%d”ﬂgerlﬁs further taught that modification of

[(2,4- dlmethoxyphen [)(Fmoc-amino)met henoxyacetic acid. P%ﬁ)tldes havmgsdlfferent
he cellutose often involves inserti n fa spac molecule permi

ng belter accass 1o the

20 amino groups on the celiulose. After funclionalisation, the amino acids are taught to be
coupled either as an active ester (e.g. pentafluorophenyl ester) soiution or as in situ
activaied mixtures. In sifu activation is described as mostly carried out with DIC (N, N'-
diisapropy! carbodiimide) and HOBt (N-hydroxybenzotriazole) shortly before coupling.
Pages 34-42 of Hiipert et al are referred to here in particular as describing pre-ireatment of

25  the cellulose and peptide synthesis. Technigues for screening peptide arrays are described
fater in the same paper. Hilpert et ai mantion also non-cellutosic 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 (25viv % in DCM)
30  TFA (io protonate the hydroxy groups of the cotton). To enable peplide synthesis a handle
was aitached 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 synihesis. Ths
handie was 8-aminogaproic acid (HaN-(CH;)s-COOH} and the linker was Fmoc Rink linker 4-
[(2,4-dimethoxyphenyl{Fmoc-amino)methyll-phenoxyacetic acid. Peptides having different

35  amino acid sequences were then synthesised on different discs.



35amino acid sequences were then synthesised on different discs. WO
2010/079349PCT/GB2010/050005 2 [0005] The synthesis of oligonucleotide arrays on cellulose is
described by BfAAK A&, Nucl. Acids. Res. 1983, 11:4365-4377. Pappecr%@&gl\)v%ésl”é' USretreated by
coupling protected nucleoside -3'-succinates were cpupled to the discs by condensation of their

carblc]gxyliC) fgrtﬁﬁ@fss g‘#@s&hﬂw@y@r@f)ﬁﬁ&m%@cﬁé%&%"bg%dﬁéb% rar@%ﬂséﬁt@,f SR @-émesitylene-
5 sulfonyl)-3-njtr 4.-triaz t ection Imethox ase rote
phosphodlest'(\e)r ﬁs) %88p|e55t0%|1e pret%ﬁ% %ap%r ’rs?:tsandu Fur(r;"tI%)yegéi';{E é‘ttﬁéf)?l{f)l y?a? cfebase protected
phosphodiestetdngifiagbiaksales [ikedstdlshyostep dstsrhy trrdiRpieted slgoratientise. [0006]

Fromont C etfa;h,c@fterwnﬁ:mmmura;x;l@mpa&iﬁtaséeﬂielsgéilaem&hﬁmeaafdfinm\mo(b(amemjregesymme_trical
dendrimegs to,| gr%sng@%enmg 'ﬂ%%x%s%ﬁe%%s&n'&&ﬁﬁ fgrmﬁw&aﬁrh@m& oh0E HkhgLs; describe

the synthe5|s branching symmetrical dendrimer on the solid phase with an 18-fold amplification

of loading. THRSIERARERIPIEP &8 PR MR BHOTRRIPS RrbRs ﬂ‘%ﬁ%@@%&fﬂ“ﬁ?%@' '&ﬂ%tﬁdokﬁ?% with
acrylonitrile faltoweddbytnirhednadeolysiging disatarate drsetlistm diyHGPitcdiyrMEeHeogistedhe methyl
ester. The 15@%@%mino group of the methyl ester was converted to the corresponding
isocyanate by treatment with Boc20 and DMAP as described by Knolker to give a stable symmetrical
monomer (Kriofes] |- Fxdremnal CAsfgew QBtmmCantiie 2008 ngf 3 23950 S4riPa0 Tearsansindintie thy
polystyrege resindviag SraeEY: Qﬁré@ﬁﬁﬁﬁﬂswi{& meeifs@cm@naggmghﬁ eshylpster swaasedbsmzwed by
propane-1,3- dlamlige T & process w %ted t lve geqeratlo&z .0 20 dep (peads The use
of ana

of glass as a St a%e for attac r%rtsen I0logica al rbr%rfecilrj1 gngeilcﬁnown "For example,

Millipore DataPStietelishRaeacbside’ @Bﬂﬂréﬂé&fp@i@@fa@é‘d(‘@ﬂm iidenatiaes SABEEMPe use of
DNA-CPG prosheiadier the: soligd-phase gynthe sigyofiotiganisl eah desyusintgepbospio tgnidike chemistry.
The data She‘ﬁg@oﬂﬁgtlﬂeéj 8l QRPCIP RO BEVMAGS/R6 oralAR0 Hlealieroy N Rt al, Protein

Sci. 1992, 1: 5 describes the use of carboxylic aci modlfledhpol yethy Iene as a solid phase

support S polEmshaEineEaye S dRs QRN4E ﬁre‘ﬂaﬁf%mﬁqgt(f qugﬁ?ﬁﬂ%‘i’ BERRSYGIBD of the
peptides to theydotaaed whrldnogDgrod pivieitive filrscrDhe kaHodkgidaoidracthifiedspolyetingdene

(PE-COOH filgwas-niavdred iy téieaPaﬂbgewr)@ﬁ@Hpmﬁf le@@g Islanch dygvsX orko FHhg highest yields of
covalently attache(il ﬁ‘g&'f?ﬁe]gtide were o tal d when 1 3 clohe %‘gebr{)duml e (D C) was used as

an activating a&erYt GS°also’ %oWr(f d&%‘é"’é’éegﬂ' &LE&Y resins (E?oé’sei_sln ed Ethoxylate

Acrylic Resinyligg'aegshorferasstit biagenpeplitie §W¥és¥§%tﬁﬂ?@9&§&m%%§@é?§a§?@ delscribed in
US Patengs 593tbhdeansh656HO iang grepredusadthyeptitas iniey paticnabd e bitMQca:

2010/079349P%£é§%%%9!8m%% 3 E%P%QQJ&EP'kﬁ#sﬁ’;&bﬁ’é’%tﬁh@r@é%“ﬁ@ﬁ%@\'é%@r%Cd%ﬂﬂgt?eéy”thes's

The reusable solid support technology is based on the use of a é/ %Jlnone diacetic acid spacer arm

between the FOEnGBItHET st ATHE0IRRE S5 TR YSAPSNuHEfoRZILES opBSrE e RlR Bf the
chemistry havefieesspiiblistradrriRen RiToathakrNeehidtAcltsrRise dheh]al®oRee? 78 iti5n8leb[0010] For

a review articlesrglatjpaiscdeyelgpmnrenta insgelid phase synthesis supports see Sucholeiki, Molecular
Diversity, 1999, 4: 25-30. The new solid phase synthesis supports described include cross-linked

polyoxyethyleif8qidlySberendan dipolyoxtpét Pre Y% {8 oroinauitesihd pestyaradoamareidendrimers
attached to Texiafel sinqd0ad lsbinerralid ahpse BELMMitnR! aRogindeaskeandescribed by
Lee BKetalin 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 yields of covalently attached
30 peptide were obtained when 1,3-dicyclohexylcabrodiimide (DCC) was used as an activating

agent.

[0008] Itis 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 5856707 and are produced by Peplides International, Inc.

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



10 Bioconjugate Chem., 2007, 18: 1728-1734. Recombinant interferon a-2a was absorbed to a cation
exchange resin and PEGyIated at the N-terminus by mPEG aldehydes through reductive alkylation
using NaBH3®¢ %@W&Hﬁ‘&ng agent. [0012] An increasingly important clB&d/ b‘Bf{/?ﬁ%’P?s organic
semiconductor polymers. Turner D et al, Mat Res. S¢c. Symp. Proc., 2003, 771: L8.8.1-L8.8.5
describe a SOHQJ@ngot%@%ﬂh%H@_n%&ﬁ&%%rfgfg%@é@m%m@&@fgl&@'&e%@ﬂﬂi@%ﬁdl%‘ab%ﬂhe
strategy uses a ger ar}lsutr)gsgg ciléngseer? %Séjr%ullﬁln%ed%ro§s cgélgllggﬁ( otoggtlvﬁeaenqh  been
demonstrated T6r theerative sy synthésis o (?eglo -regular oligo- 4 y?thlophene and an

oligoarylamin&nd ot Hir Betdydapeiiorey ﬁ'ﬁéﬁ‘ﬁfﬁxﬁb‘c@mﬁ'%@'?@ﬁ &Hperpo2eSiiasidhe FRFEHERLes 1, 2, 3
and 4 of Turnesetiale2]00h3H o du e eirionnatio m ons Fodidk phasresynehiesisstechniques, reagents
and substrates see Organic Synthesis on Solid Phase: Supports, Linkers, Reactions, Florencio

ZaragozaSDritpPAM, \RaTe =N aSiskoitpirifo e sie2nagB N SER73E60 33X 6o 4 ThIEIRSRA be
described nexyrioeart relating-toiveainodegeriorpad. using reemebite Bekd phasesi25(p0da EP

038543342 disglopes a maihed and apRatatys Acaniioneus Aesis. o0 & sglid et The solid

carrier, for example In the form o d or thread, has functlonal roups and Is passed through

successive reRYSHRIAY SREEERY ¥BiHea T g ‘i’éﬁ’t@’?&%g&@ﬁ@d{i Gitig41s! $iPr&4ction and
processing S;ﬁRﬁ @f t'?f?e%@?@ﬁt?é%&@é@ﬂﬁ& Ifh§ 6%%H%?Qgeﬂr8§§c$@&9 GPNES 8¢ i Ihe form of

baths of I|qU| the carrier coming from 30the preceding synthetic step IS pressed between a pair

of rollers'fo WG9/ HABE Giefe ﬁﬂﬁ?d fort’ ﬂ?é Bréc Ry e BBIE RS I 380 iRt I8ses a
method and appatiatusxtdrtiye prepanati®it 6fpElyraetharhaysroinuh ésmiace aflehfldssble@igngate web.

The apparatugegw&m%ﬂgiwgmgyga@e@g@g@@@;m eRther treatment stations including reagent
baths and water baths, the latter WO 2010/079349PCT/GB2010/050005 4 being for rinsing. A

detection statiod1@]ay:bericrehsiterty fonmletatticdgsiuor sesoance. dhenwelpisidmiecdhi@miginethese various

stages of the apparafus JONAHGRESIYE ,ﬂ}:l”ﬂﬁf%s e eafrieslout alsUGEasRYE S1A9RR4P017] US
2002/0001544A1 dlscloses a i¥ﬁstem an metho for hlgh throu put 5pr cessm%of dro lets. The

droplets Ate di¥PBRLBAEHIS Mg CAHASE o BHE GFRSETEAEENt AA8iTA CPR LSHS tﬁrough
which the mogkigatiffadespdvERken anthbpiteridiing nemssisavrlipb eraeieopiplishddhasd besays can be
performed dirgethyfrihey ehieri GRlrseRs LS UE BNt Ry I DIgrsligacRalkylthiophene and

an oligoarylamine. Turner et al is included herein in its entirety for all purposes, as are

references 1, 2, 3 and 4 of Turner et al.

20 [0013] For further information on solid phase synthesis technigues, reagents and
substrates see Organic Synthesis on Solid Phase: Supports, Linkers, Reactions, Florencio
Zaragoza Ddrwald, Witey-VCH, Second Edition, 2002, ISBN 352730603 X.

[6014] There will be described next prior art relating to methods performed using @ mobile
solid phase.

25 [0915] 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 liguid, and the carrier coming from

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

[0016] EP 1304162A2 discloses a mathod and apparatus for the preparation of polymer
arrays on the surface of a flexibie elongate web. The apparatus includes a dispensing head
and optionally other treatment stations including reagent baths and water baths, the latter



[0018] PCT/0B20081002288, not published before the priority date of this application and 10 in the
name of Swedish Biomimetics 3000 Ltd, discloses a solid phase reaction method comprising an
elongate matewal aitiva=xubstance provided thereon through at least oneapaesan/@omna and reacting
said substance in the zone. The elongate material may be passed through a plurality of reaction and
rinsing zones, and data may be collected from the elOngate material by testing apparatus. It is
described thaP FRLHIRING 2 Sheeie 8 BTLPR P4 e AP SrRe o1 THAT $58°4&find8%y apparatus
comprising threebdubdidatisiockstesg agiivgsosiesanothier anfactutddonecsangmenesadhtthat two of
the blocks occuymegrd: Rosiiensand:tedthird block occupies a central position, each end block having
defined in its face engaging the central block a channel which communicates with the channel in the
other end blodRGAZ] a U3r80RI0Ap EPirRT idistieseentrabisio cldViwmtbasdai cigdhyo2@eeich end block has a
channel dgfingghirdtmtpseirpaading dhpprnirakhieska8 onbemiberarpasailels ¥iwed in its normal

(operating orientation), the channel extends from the top of the end block to terminate, above the
botiom of he HIB0k T e GRaR I Bt G e A et SR i
aperture a rollBf TS FHefBRAISE FRUMET o T B 8SHREHRRS BH TG TALESHYIRE EdrthaMitatk closes each
channel to forreateendoiton abeachside wi-te.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 cerﬂﬁ%%|o%RTa{ﬁa%@5@?@&@%@#&%%@7%@@&%@@ SP&SYdViRIRRPIGR tAR Fdngate
material and flaithe nanfOO1S\vAdistheiahoveai@r Ritart idoduchentsaaraidntioseddsreimbyiseference in
their entirety 30fay all AUPGERS BRIEE: SUMMARK O IHE IISRLOR RGN0 RLIhjaspecification

contains disclosures of apparatuses, sg(stems and _mrﬁthods far use in ;rocessmg a mobile elongate
solid phase. THEYRERSG ESRARYERIR PRARMIE IS M SRt ERERS: RRSEIRCIRENS of the
disclosure of PEFHEBROGR/00R288Y 3b[ET2L]) kndriesigreneshrne datprovidedelscpparatus for
contacting a mpbilp/leRgaiera s9lidsahasspaitiua flowngdhusiphasre eomRAsiag: @ conduit which is

of circulay,or non:circular trapsverse cross, section ich defines men to contain both the
flowing 0 pﬁ?é%r%gn}%atﬁgﬁﬁ%%bﬁiﬁ%|%°r?gjﬁ‘as'ttem§‘ |%;§‘%§’S%MV§M% %ﬁ%@% C%"rlé”ﬁ?’z‘iégﬁerﬁ Sé?é’é‘%?f n with the
lumen to allowPtPRETIBNGGSsR foPE At thdarfiriefr T aRFETIGRtiEUchd ek ive Alie ffEPhase ports in
communicationoaitly el hasttonieaddve thiel okl ecsotidsoh aserto esttsthatireehbimgventingough it and
exitit. The apparAls Maye @r%%%tﬁ&ﬁ% RERYAR G aareRs fam isHntarios truaf dhe solid phase

ports. [0021a] In another aspect, there is provided an apparatus for contacting a mobhjle elongate solid
phase with a fIERG UIEIHEEE "ESHiLing A LEARRTWRTIA 12 SPRirRLRSEr %8ﬁgﬁgﬁﬂ?r{¥ansverse
cross secétion aachwhidhagstines ahemenitdnedntdia leetiethediaiieg-fiia Sieeserthavbise Wiobile
elongate solid gase:dlididighase pORsRQoprRUMCaTamIIEN the dwmnes talesvrthetlvidphase to

enter the lumep, flow fpugh, '%e‘?‘rﬂ%aﬁx'éét'V%QHeSQA{%B%ﬁ%%Pﬁ&ﬁ. '%ﬁoyém&épﬁg&@qg pg%%rébe lumen to
allow the mobl?e SO|I8 phase to enter the Pumen, move through it and exit it, the apparatus being
adapted to pretiht HURY&YPESEURS IPREdR e MOH AR JOYMHERRBIIY H R ASE B RE AR WRRIRH the
apparatus furthiee nachades: afgatineisetectbe teonr(@panddiys éapoutsitetheieona vt uideposition
device ar§§n9%%Jl§?§ig§BPﬁé'Egn%éﬁﬁgﬁﬁmﬁbflﬂ?e%%@hpgﬁﬁ@né%%t%%%@c%%%@@t%@osmn9_Of a
reagent on the sollé(a%ghﬁse; (bt) the Ien%f},of the Iurgep in which metsolld andtflwd gmas§s re in
contact is fronPI5&HT 8865 SHAVEY nemcU(?Haﬁﬂ%%o%?%ﬁr%%gtoeaévé)o?ﬂﬁ%bsa?@ SOIRe %ﬁase in the
form of a ribbdherceniviy Blaskcrndohaelesicre OfwaTaRndih ke tslaigictrerpeyided i g eivnetision of a
least 11mm butsermaers than 30cm and the apparatus includes a structure defining the conduit which
structure comprise a first plate having a face on which an open channel is defined and, in engagement
with the first pl@ 9% stthadipratrirosngarienseisRedctiaiceminbersionrs ntoreceiivdiment, the
conduit cemprisesiag@ieds.in which the conduit undergoes a change in direction. In another
embodiment, the conduit does not undergo a change in direction. [0023] The fluid may be a liquid. The
fluid may be a BRGRSENGHRR OPE YRR el rnatively, the fluid may be a gas. 5a [0024] The
conduit may bepgeoffigrnediecaceasnmataie asnidebasedpthrdein etarsbhombnyinga width of at
least 10mm, e,q. of about 1/4 inch (about r ionall ut ) more and often of
no more than él%%llft% %?ﬁségg? ﬁgbﬁr%o?%lﬁﬂ%%r%nﬂél%%%%rﬁh%%tefsmlé%%ﬁ%%g% t%%% Eqﬁrs configured

A

to accommodafPLYRHHe gedliisisrl hfofstharapbit YTeEROE At fore than about 5cm.
The condyit m Vi Il.c t : jally from about
2mm to g%gout @r‘#r){h tfgég%é t %eébvﬁ%aé%%??%)ggnggg%ﬁ%ﬁ%i({)}pogr%e .&rﬁlgetécrgﬁ%%te ?ﬁ%% (tt: erefore have a
longest cross sectional dimension which is at least about 10mm, 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, 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 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 thanabout 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

1.2mmdpsababse - AtiNa eiewiFeMidid BHESED Z2aAHRsiABlINBAfieeitnl 2NN QFcake Us2mER-or
intermediate those two values. 6 [0026 Incgl%gfesgﬁ?re embodiments in vv_hicPh the Ienfg)th_of tpe lumen in
i ,

which TRE“EiJ 3SR PREZ S IR TN SaBIHTSBCIR B3 4BBLPEDOMR, B Y S0t 25cm to
about Bogemaad dbe SOoiito sibogats 08dim, pivmat 504t pbaso poBO Gontdonexacaple abituttbécm to
about gA0cM S AR RN 0588 18 2R QeHeOREXMBIGHIP 24 IBGome fMbadimerts, the

apparatus includes a structure defining the conduit which structure comprises a first plate having a
face oPPHihith SRIMPEHEHRANKIMS HenliaPana, MundagdribiewaidmiaRs: [Ratstel seedHiplate
closingnthe perimgteit ahthedhanmek Hpeditstand=sebornshplates mayheriefrasalicbelttdm its

engag : %i t s engage indirectly through a sealing material, for example a
solid g@s%ﬁ?t}gwg%%ﬁ] g?ﬁgﬁ%%%egg%ease or paste. In embodiments, at least one of the first and

seconthpiales hraieddaddbaransronshsrinadsaRsayRIANgas e ARIRIMING MBearaRlsyAE a fluid
phase c%%tqlned in, ﬁéhg‘ghanne} ac? %%ergy source arranged to expose the channel to energy, or both

(002851 RUATEN ¥R 1ML [EAY §atEYTRYT A% CPAGE SRS it BHEs O E5 e a
specigsaselertedciims seg@ivrasd armitbriefiranereisyent e toddaitdinghbliee Keddnafpodywhesatiached to a
substrate {Be;RAMRELAIYiR% ARI0IAGIE LA BRTaR A RRIRMSAL ROMD RIS SmaRslirents the

polymer is not a poly(amino acid). The solid phase may comprise a small or?anlc molecule attached to
a subdtrifle P[FES It QOKE d 115 tHe R SeI Uit e tHTRUSM b ARfE R in v raed tseTish pPhiasBis e totias
describediuRicTIErRA00BOARREB tdra pawtiel atdbil/Bisi thieasp paEaies teasmen copv iseoadgealing
material tes ther embadiment in which the gpparatus is not as described in
T/ G0 UBsse SHa LA SR & A R R R R e

engagiticopleaghdpes ierdcahersickharangaienusihen mlutes afeatutsicetecteddisyret® poditions

conta) b Bmﬁ@@@?“ﬁ@ﬁ‘@%H@W€ﬁ€%@&ﬁb@@“ﬁ-@%Fmﬁ@m o
central block a channel which communicates wi e channel in other e ock via a throug
e SR CERRP A D AARER) Tl P S RO St P el e R f e
condultdefinimgvstebctioeesaliticancdotnftisbs sefirstepliatedrdemgsafface 2rwhic b @ivopenditratineel is
definedandi i3 SHIRARBAERI LB HLE Q%@g@%@@ﬁﬁ P HOHG RN FHRGE PAdfesphannel.
but wherein the apparatus is not as described in PCT/GB2008/002288. [0030] Further included in the
disclofie! id WAa F5er AR 3P perrs RS SesHonas Simearinty o iRt diBnERRYSBRIPIEsE 2
definirgp{inaacdntlaitigpacntainritiedselia pihasearantkiptigniaby dencantairicdsaradiowingripidepbase in
contag, wi | : i id ' unication with the intetior, of the conduit
o sl e e BT e S B e A 2 A
compriéfiRy thFeePIaRI3IeaeR M2 dmsHSIRtEENbIBRS63BAaces, the plates being releasably

interc ed in face-to-face relatjonship, such that there is an intermediate plate between first and
cconP R oo e THEA KO RECE DL FOFARGES cfoRRUIN SUHRC: B PAREE SBCBIRPERG, the
intermedibtagtate Haetligran &perioifted efinzttmendinthewantduthdsecont endeafdhe dmentgedefine a
channgl.batyeen its two faces, the aperture optionally having a roller rotatably arranged therein, and
wherein: the first end plate and the intermediate plate define therebetween a first arm of the
condujnoz23] thenseqard eag plate agdidherimienmeding Mate definslbatehetweenimnaesrNg@arm of the
Conduﬁ'ternatt;heeel fir%eaf?qgs%%or})d arms extend in a direction from the first end of the unit to the second
end o ’he Uit ahd cach Yerminate gt, and in fluid connection with, the aperture; and at least one
of the plates comprises: a sensor arranged to determine a parameter of the solid phase; a sensor
arranged to determine a parameter of the fluid phase; an energy source to expose the interior of the
conduit to energy; and a deposition device for depositing a substance onto the solid phase. [0031] The
unit may have fluid phase ports in communication with the interior of the conduit to allow the fluid
phase to enter the conduit, flow through it and exit it. The first and second arms may each have a
region towards the first end of the unit which region is in communication with the solid phase ports and
the fluid phase ports, the solid phase port of each arm being spaced further towards the first end of the
unit than the fluid phase port of the arm. [0032] A process of the disclosure 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 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 the apparatus;
carticinA a2 flind nhace t0 entar the lihimen of the annaratiie throriah a firet flind nhace nart flow throrniah



[0034] Additionally included in the disclosure is a system for carrying 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 flgid metering device for providing a controlled fluid
phase flow to the treatment apparatus; a sensor arranged to detect a parameter of the solid phase
after tienas)id phasechasipassebhraugiguhel treatmentApparates:&ipreaassomagirpieehiodpeain signal
commypicalignuiin i, snscy apquln A jeastone of thediive device andthe fud metedng device
to receive an |npu?3|gna rom the sensor and send an ou pu S|gna(f lo'\fhe’ 4t 1easl und of TR drive
device®tgrticahaid MatERny deviecadeofricessr bwirey sy abewhddeo cergroieheareldasn one of

the driyedevisaandnthedbeigmsieringdeigairasrensiade hedetpeiechheramaissn[pa3aLAnother
embodim%nt of the disclfsur%%%ﬂ?is in a modular syﬁtem for carrying_out a heterogeneous process,

compriéftid: % PRIFARES 83Pe’ 01818 fOPED MRARHARPY o BludiRGIRP RMBIE Yo s olid
phaseawithadl fiewiagduig.phése; titimasdembiiesbainGproviekeedn by frodulzcartr@ngemeabanid each
assemphrd iy aadmeadD soataiBde MOpLe splishase ARa IBRJAANG TwidaBReingantact with

each other, and each assembly being capable of belngj releasably connected on a first side to a
portiolPBPESEEESTTESEPARSSIMSYSIATY YN de@rgastialie st BB for £1airPisard leasdAbRito form a
treatmemtzorecapisising tirekcsaidimsseotbiesdn suocessieasnardaining aeendinarus, pathway for
an elo soli et v the treatment assemblies comprised in the treatment zone.
S s e R R RE e s e s N G A

comprSiPlg: BR6UING-8n foftpite talidapeas tro i seguantirieasthenf stativas daan fbopkrforming
a respegdive siageied aslidPhasasyninasisballerst oRe ekihekealmenkriatiorsbemaadapted to
spatia{(li/ addr§s§ §%nthe§ic builgin%sblockst.ont(i the SQIidéph%s : v,vhzreby to form on the solid phase at
the end D tHe Synthasts Sharray o epatiall 8lsHNeaYeLs Yokt 5rd% BcabBi a0y @hdpARRYEL
molecigbesnf & geyhichive ppedbimineabstrtiClmen naboinig 2Besolabphtadanon, vebicht tRénarray is
formegyhrpugh @ 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
meas|itabBy respensidineasritgthwmiopust génbamersitablearespeRsss ofameh spafialls distinct
area; and identifying. an end praduct molecule structure resulting in a highest measurable response. In
some%%%ﬁ?}i?ﬁ%{ggtdi%%sr%ts%%?é%asﬁtrgir%egﬁﬂ%nﬁ o) f#eeﬁyeeaﬁ?ngr[%tg s aﬁ%‘f (?8#1 garlljsoeuz agﬁn anlqpp%?gtus of

the préBbenalis@bseatl fabadntadting PmoisenitonyBrst ey wnhderwith dfioWRightutdptigsasuch an
aﬁpar_a{b:& na@a}bgwfwﬁmtw@osgﬂ%t?ﬁoeéomea§@udt9ﬁ]ﬁﬁe SR Qﬁ%ﬂﬁ@ﬁgme@q{@ lf%hﬁtéeuvtgﬁh a
chemical or biological agent. a] In another aspect, there is provided a process for treating a
o018 B AT b 1 R BRI Dt ETHBPEING 1AM T BRI BHESD & the
liquid phage tifwogh AHeneiglf mapribeitiorevbieHtite abowhhgestdmetintd ehbtual coptdotpthe
processbaing geleciriframpiidakiRrosessesvherain e LeRgih shieimeminwhishithgsqli 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 ¥8IMES-but of no more than 30cm and the liquid phase contains at least one reagent for
undergoing a chemical reaction with the solid phase, for example a stage of a solid phase synthesis,
e.g. the addition of a protecting group, the removal of a protecting group, the activation of a functional
group or the addition of a synthetic building block such as, for example, an amino acid, nucleotide,
saccharide or other biological polymer-forming unit, which unit is optionally a monomer; and (b)
processes wherein the elongate solid phase comprises a substrate and a substance bonded thereto,
and wherein the liquid phase comprises a biological molecule or a specific binding partner for a
biological molecule or another agent which, when it contacts an analyte having a predetermined
property, undergoes a process specific to such analyte to create a detectable response, optionally
wherein the process further comprises detecting for the detectable response. 9a [0037] Further
provided by the disclosure is 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 highest measurable response and to determine the corresponding end
product molecule structure from data available to the computer. [0038] The disclosure also includes an

apparatus for use in synthesising and screening molecules, the apparatus providing a pathway for an
alonaate enlid nhace t0 Mmove alonAa the annaratiic comnricina diennceced alona the nathwAav in a



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;
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 & show the module of Figure 7 respectively in partially

and ol RRRm e dpBBiimenEOH GG R NEFRRS MG Rk oh ADOIER pedipmenerk
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third enbbalitriticof, thechhasation] 70cnHgate 13! Elardidgraramatéc side view of a part of dual mobile
phase Sé?s:'tem according to the invention; 5Fi%ure 14 s diagrammaticgpers ective view of a
iy pe

depo on8 S KEICSLBERItng S tABARTRISIoRE!Udesigu Rl &Y Hgnm g ePEebective of
a depwdiibnsiisséirth ioatuttenng fosheiwiedmiong a face pigwhicheds @pritsphaing! Bedebietdsecond
deposiian assegabbrafriheiinveating: bReempesngaplurpepiaeaadeaioser plates charfigures 17
and 1§aressife and tesneshively ignodews A5 HeReTPigRIdhedlerasitinb asarIARIY:AL Figure
16; Figures 19 and 20 re side andbriaiﬁectlv?lg, Pl?n Views cif the qugerglgt? of the deppsition
asse ﬁﬁgfﬁ’i}aﬁ%’g i ,‘%ﬂ?’g U SN B SR Rl BRI RRt8nT Lty Eppaldtides
accor@iReced the st HREsErMh Rtk Nt BrameoRlestisn at leapigiie obihedisdriatrepithritgSystem
of the timgeptinitiednipeisiog wultiEeireatmertaz onesngetd EigdeteP8ire assqlzeanatieplain offauiiuid
source figalurashisigure 2% 2 RREAILEDLRESCRIBHIONIA] Threyghauitihe desshntien and

claims ofe;his s'ptt)aoc[wcation, the words "comprise™ and "contain' and variations of them -mean "including
but no?rfmﬁl)((éé)to', and they are not intended to (and do not) exclude other moieties, additives,

COMPQOETEF, IMROQUMEN SRS contain an elongate solid phase. The elongate solid phase may
comprise a species selected from a polymer and one or more synthetic building blocks for a
polymer attached to a substrate; the polymer may be a biological polymer or a non-
biological polymer. In embodiments the polymer is not a poly(amino acid). The solid phase
may comprise a small organic molecule attached to a substrate.

[0029] Included in the disclosure are embodimenis in which the apparatus is not as
described in PCT/GB2008/002288, in particular in which the apparatus does not comprise a
sealing material between plates. Another embodiment in which the apparatus is not as
described in PCT/GB2008/002288 is one in which the apparatus does not comprise three
cuboidal biocks engaging one another in face-to-face arrangement such that two of the
blocks occupy end positions and the third block occupies a cenfral position, each end block
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
not as described in PCT/GB2008/002288.

[0030] Further included in the disclosure is an apparatus for performing a process invelving a
mobile eiongate solid phase and defining (i} a conduit fo 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
to enter the conduit, move through it and exit it, the apparatus comprising three plates, each



[0044] Throughout the description and claims of this specification, the singular 25encompasses 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 mbieties or groups 30described in conjunction with a

particampapagt e Rp@Heeat Rtexample-pldeesyeNHsIBADIP hrdibsiaisienr o heanpisable to
any 0%@?@%&}1 ﬁ_]&b‘{ﬂﬁ?‘%@r igxam H%ﬁﬁé&i@\ﬁ?%igfé %t%&?%i%?%ﬂ@%@@n@%ﬁ%{f&t@é! _Of the
featurgs. isglossh > SRRCUCRIANGNEGNG ARV @PcTRENYING calins, absiiact adrguings).
and/or, all of t .etstep§ OL nx metho prodc?ss 3q dl close ér(rjla¥h e combjne d|nfa{1 comAiination,
excepl EOHSIE PRI having ap Speriuls SeTped s Towards dne second Sid el Rl iel e
inventfSHTS it FERRAELe Rl 858 difiaofalRy 1dns B BRI, AV VR ARES (Ristably
2010/67§8880 EFIeIB ZTLOHISOT05 12 extends to any novel one, or any novel combination, of the

features disciggegldn 4his sesitication (REkAingaNyaRcmRANYIRLBINS PLsHRcLARdArawings), or

to any nQ j one, or any novel combination, of the steps of any method or process so disclosed. [0046]
The reader's attention is directed to all papers and documents which are filed 5 concurrently with or

previous 1o thig SRRCIHGAIRAN PeeORRRCHRN MERTBHAPRI SRR MEHSEL AR QPN B lig-inspection
with this spegifigation, and the contents of all such papers and documents are incorporated herein by
reference. [0047] Included in the invention are apparatuses and methods for use in solid phase

synthesis. Sakg Bhassehespistay iy eauiiing elugidation firhgskikeddeadgriRut pRngnatheless,
the readerig dHgciard2ARS Ry BUcAtgRmmentpned WRS m heatin iR ararpundte i irther

information on materials and methods which may be used in solid phase synthesis. [0048] As used
herein the tegnigalatents sfse@ tpiaefera Mmprkeravdissdlefinasadaceddanrs as amamuexgrof the
term requikeRs TReder® sBlalsr d9sadaat inBdhakihe membeketois thinalks Bassenedimengion
markegly s andis-gieL MGIBICBFI GRS Lt or 6 aAmBg, g SN CHERCR PeBade gtween
the termsogliate and "block since ISI’(IJFEIShSéJS%C.IIfICGItIOI’I both terms have the'same meaning.

NonetH%‘l)ess, %8%#%5 gr%i costs'a |io ate may be thin but this is not a mandatory technical

requirgsgg R ang LNinRESRAS NRkA faaiir el ENENHOBARRRIERGI GAHE MY i RlatsS plsome
embo mgﬂﬁstgfatﬁ]cﬁ’m the fluid phase to enter the conduit, flow through it and exit if. The first and
second arms may each have a region fowards the first end of the unit which region is in
communication with the solid phase ports and the fluid phase ports, the solid phase port of
each arm being spaced further towards the first end of the unit than the fluid phase port of
the arm.

[0032] A process of the disclosure 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
conduit in which flumen 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
the apparatus; causing a fluid phase to enter the lumen of the apparatus through a first fiuid
phase port, flow through the lumen and leave through a second fluid phase port.

[0033] A further aspect of the disclosure resides in system for subjecting a longitudinally
mobile elongate solid phase to a plurality of successive freatments, comprising a plurality of
phase contact devices for contacting the mobile elongate solid phase with a flowing fluid phase,
each phase contact device comprising (i) a conduit which is circular or non-circular in



20invention. A typical plate is generally cuboidal in shape but this is not a mandatory technical
requirement and a cuboidal shape is not a feature of the plates used in the invention, despite being a
feature of plates 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, 25apparatuses and systems are also included in the scope of

the inﬁ%ﬂﬁ@&s@%@&s@&ﬂﬁ@@ﬂ@r‘d@ﬁﬁ@@ﬁﬂ(ﬂ@?@ﬁd%@%ﬂ%ﬁ&ﬂ@iﬁ&:&ﬁ]‘(;o'mﬁé GPRERCtRg a mobile
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to move, I‘ exam e movement o e soli e a movement which wou or practlcal
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whichiin dagtroracatian wigh fheguersey steds)y liheondianssdidirnbags, theesistidtiphdgeds statieary
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processndtuddvitay dloyv caritoudushaskirmgiagiroeess utinispredmbedioenisdlutbfigwthis
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betwe nthe be inning and the end of a process. 5[0051], As will beco, arent a flui pically a
liquid % Vi may Bﬂe a? Hags oFthes r;]ltﬁeo%ae o\’flilpqlslsdlesi%:r &Ai the term " Ifﬁd?c?f)ﬁ]cludes (f%uq[(jjdlukdy

materfd9 98r example foams or gels. [0052] The solid phase is elongate in form, for example an
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which cotton and 10other ceIIul?ngc materials are an example. Alternaij ve materials are desgrlbed later
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theredh%ﬁ'@%ﬁﬁﬂ%ﬁﬂﬁ’%%s a processor adapted to be m 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 fo the at least one of the drive
devices and the fluid metering device, the processor being programmed to control the at
least one of the drive device and the fiuid metering device responsive to the detected
parameter.

[0035] Another embodiment of the disclosure resides in a modular system for carrying out a
heterogeneous process, comprising: a plurality of treatment assembiies 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
assembly being capable of being releasably connected on a first side fo 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.

[0038] Also included in the disclosure is a process for synthesising and screening



enable or facilitate tethering, e.g. covalent bonding, of a second substance to the solid phase. A
substance attached to a substrate may comprise a starting material or an 20intermediate in a synthetic
process, for example a monomer, oligomer or intermediate polymer formed as an intermediate in the
preparation of an end product polymer. An end product may therefore comprise a substance having
repeating units; the smallest such substance is a Bimer, e. g. a dipeptide; more often the number of
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semiconductor po%mer attached to an elongate solid phase. The solid 35phase ma be as described
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[D036a] In another aspect, there is provided a process for freating a mobile elongate solid

phase with a flowing liquid phase, comprising moving the solid phase and the liquid phase
through a fumen of a conduit in which the two phases come into mutual contact, the process
being selected from: (a) processes wherein the length of the lumen in which the solid and fluid
phases are in contact is from 25cm fo 500cm and/or the solid phase is a ribbon having a width
of at least 10mm but of no more than 30cm and the liquid phase contains at least one reagent
for undergoing a chemical reaction with the solid phase, for example a stage of a solid phase
synthesis, e.q. the addition of a protecling group, the removal of a protecting group, the
activation of a functional group or the addition of a syntheiic building block such as, for example,
an amino acid, nucleotide, saccharide or other biological polymer-forming unit, which unit is
opfionally a monomer; and (b) processes wherein the elongate solid phase comprises a
substrate and a substance bonded thereto, and wherein the liquid phase comprises a biological
molecule or a specific binding partner for a biological molecuie or another agent which, when it
contacts an analyte having a predetermined property, undergoes a process specific to such
analyte to create a detectable response, optionally wherein the process further comprises

detecting for the detectable response.



[0056] A substance attached to a substrate may be a starting material or intermediate in a synthetic
process for forming a molecule not comprising repeating units, e.g. a small organic molecule having a
molecular weight of, for example, less than 1000, optionally less than 500. 15[0057] Where a solid
phase is an intermediate or starting material for aggynthesis attached to it, the solid phase is subjected
to a solid phase synthesis process. In other processes, a substance attached to a solid phase is not
intendigd 387 syhiretic psevibetifdyaitietheispikacess|dodre xapppletperformaace ot @nhassayg Tamically, an
assayJ I e ' S a ubs itQri , optional
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attached fo @ sHoHRIsosUES R @G IRBYsBIRY di SebifindicabsBHC R e GnBiPPYisALmelgRule, or a

synthetic molecule intended for use jn an assay involving a biological structure or a structure having, at
least iAMZY{FaMBIU8 SeREIIR ARRA PR B0l SGRICSRE RURLOSESH TREL S0 PUTM SIBRIIE Bmprising
a fragmea!teoﬁar@éhxm%wbkﬂmm med.t haseatiensgt qhaﬁbtatfuelmemhkndmgrmcmiﬁywt. thfetpeotein.. _

[0058] & pracsss QLG AsClgsuryOL AN AN SRR IS Obile disglagires mMay. CoIpplisg,sygthesising

a molecule and then subject it to an assay. Alternatively, a proqe%g may comprise a synthesis after
which $RERYSthadidY mhoRsaRieds BeRGedfroig e QUbSHAIR NIt Wity niphisa d8siyinipae!
pre-sysihesisecheobsiance (Whethessymesistidrchenicallypadbiad hiologieaheether IngrgQrganism)
which s aiaghed i9.0e substiate, I feemahesised. WO 20101079949 ETIG32010/050005 15 that
the distosure s not fimited o processes Whic comprise a synthesis andlor an assay, since any
proce$EoiaiRiskeiaptaimbst ashapsisid phase with a fluid phase is encompassed by the disclosure. It
will be understood, of course, that the process typically requires the solid phase to be presented in
flexiblP4AR elo g fisdRTHE[GOB0] Ml 9ES 1RBr SRPRM AR XS] Hotedbssisingafing SHRBiREelongate
solid phalseulew|tina Aoparmduliuttopliise 2 petimasisimgam @ldngdteessdtidppbasadl rank th figlidhghase 2

througibéa'éé;i‘ N QRpHaM ”%@d@s‘é’é‘i%@f%‘)B Wy Land g gotmednto @%%&Og%ﬂeﬂéf’ -

illustrated Ig. 1 is an apparatus for use in performing the just-mentioned method, comprising a
condulted\sihSRiSs €h RETEUALAR BIATRRENE TG TIQideprRiskry 23R syDthesifoBlléEatdngate
solid phse d. Tine aprataiust nesessasily doslpaaadiuiginbasenstaidn 8 eoraIMURBICatigatwith the
lumen_to allow the fluid phase to enter the, lumen, flow through it and exit it as well as solid phase ports
b A e e e S LR L T o e
and et reatsenportatigils beofupririnral@scrithed kit ¢h inse pliesarphdiselgrime foe postratingely in

commypisRlieRNYHeaolid phase with a flowing fluid phase; a treatment station for contacting the



15fluid source and a fluid outflow line; typically, the fluid phase ports of an apparatus of the invention
are connected to tubing or piping, optionally connected to the port by a connector (not shown in Figure
1) which is integral with or firmly coupled to the apparatus. Inlet tubing or piping may be coupled
directly or indirectly to a fluid source or fluid reser%/ ir whilst outlet tubing or piping may be coupled
directly or indirectly to, for example, a drain or to 20processing equipment for reprocessing the fluid
(e.g. rediidvyitpuavwetitedrspeges)dbicteustefhig shaperf the contitst instransvesedetssssection is
not crifiealdaytheridyentinsnaandcesy Bpexsioreobeuciiculanoe nonceisiwlar. Mézciedble sekggase 1 is in
the formdf a ribbsiurthe cenduitioraybaeingratalieholonddimensigaivsarcaayposaiestheastdth of
the ribgauiRErERAdigWRI=0 a relatively short dimension, for example the conduit may be 25generally
rectangular in cross-section. However, the disclosure includes embodiments in which the solid phase
is in u@%% 53R AP IR ESh &St ALES Mibial6r S50 olss RETEIPhShTEHRZGEy been
mentiGRRANghelRPgale slfbRAPSAAPN of i dlaCihRterfeanG e MRS iNgnttie RbRffited to
the indRitiodll Eh&h R MERBnERIBOBEAPTREDrBE8s'RE eilfting thsWlicPpRERe 1Wthi¥e liquid
phaseP?38%6 CotR theiRBRRApRacREF6 Bt CRYPEHBRYINY R SIBGPRREES erhe Hia dBatPRention is
not linfltey B8 fomMaheaigierssinecplioecalduiensspirfarifeld hese masyeeibes, sheproivese wil
compridlewinstayslsnaicallidrphigigiophtheeid; eosagesdf un thssiyidonhebetkeirdptat brassditid phase
synthedisser ofrapchsdtytior edidmhizes wakhthg of the solid phase. WO

2010/G38349PHT/GRZNLYB30005.10 RerfPomet T clangatranlihohass.d bypically comprises a

flexible elongate web or ribbon. A ribbon-shape increases the surface area to volume ratio and is
considéfdd ko Beramianerfeotebpdinmgatihvehtite aldisdnsiige SthalisstiRPBhase o migiWaigexample
it maydssciipted andinielns.5[0062] The solid phase 1 comprises a substrate and may optionally
comprise A HrE RSB RN BF Fiercik ARGystrate material may comprise a woven or non-woven
web, or another fibrous material, for example a cord or thread comprising multiple fibers.
Excepfimaally, thetselicahiaser may beentioanardlament Mesomd ewientaanbedimaiisethe sybstrate

may cerapeseravBalRaeElmderigxample in the form of a ribbon. 10[0063] Where the solid phase 1 is
being used for solid phase synthesis, it is often convenient for the substrate to comprise cotton or
another cellufd8Smardtid, GRelEBIRlGERSHARTIAR ArePHBRo@E, APBFEHHIATRABNG dtaBidRitmany
organit SREREN B YRHIO%y groups which are useful functional groups through which substances
may be attached o the.cafion, As a3 alisraiyea,cotton. anetber,eellosic maerial may pe ysed
15a|thourgg.or99nar¥£§?%er maenals %Pe Alikely to hav sg Icient.siren Th. JHe Use of cotton ribbon,

| T r%l

: combinaiion o Fatuses aceording 16 a sefcond embodiment invention: e
i.e.a represen{atlve ulosicsoli pha§e, i€ JESRNBET I MORE detail18TEr In the specification. [0064]

As an alternatiye tosRlbiqgic marerals. mmavshementionessyatbetigaelymers, for example a polymer

film or a fibrous web. Polymer films may comprise single layer films or
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;
Figure 6 is a perspective view of a terminal plate featured in Figure 2;

Figure 7 is an exploded perspeciive 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;

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 fogether;

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;



20multilayer films having a surface suitable for attachment of a substance to be treated. Exemplary
synthetic polymers which may form the solid phase or a surface of the solldcphase include
carboxylic- mo‘a(ﬁgg%oﬁ/e?hylene "CLEAR" resin as described in US Pafents 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 nay hela@asphass oISy Rdaaciive gasitiar examptaazose. As an

example of the s Bl zans o DRRINEAIRE fsAYadR glplione 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: 57857 3B JegaR)™@ie Mifg ﬁfﬁ&’sé’flsaapl?&ufﬁ ﬂHﬂs@oﬁ*ﬁe‘mﬁ?ﬁ’j ?H%tﬁrfionsst of an
aqueous liquigcorreimpio-tigueangdiquid, or it may 30comprise a mixture of miscible liquids. The liquid

may be agsolvent. Agigrnatively.dheliuicharaypbe s aflutinn. cRNPISIBgBNSMmere spliwas in a

solvent, for exam e thtﬁr or\%g grganic solvent, or a mixture of solvents. The liquid phase may
comprise an E0ISIOn or & sperS|On The liquid may contain at least one reagent for undergoing a

chemical reaction whiEUige!8dti¢ Sirgsemmntie pamphety S FelspesSoNd preaddysyrttiesis 9ohexample the
35addition of iaveratecting group, the removal of a protecting group, the activation of a WO

20101078349PCTIGAZ0IGIORO00S, 1 L URNALSEOUR. A hE-ASHHoRLCL ARy AU buling block

such as, for example, an amino acid, nucleotide, saccharide or other biological polymer-forming unit

(often, bif nof%[ﬁﬁﬁ%gé"?ﬁi?%ﬁ?@? Wha E“f?feOBfSCess performed in the lumen defined by the conduit
3 is a washing procé&gnirehel Tiquidl Tharsesigpisadlyresnssistsofrdesoligast of dhexapapleatesihdile Ssolvent
compound or@mmgﬁeagg%\ge&tmnds [0067] The conduit suitably has surfaces made of a
material substantlal|y mert %the f%ld r%ha(fe Fé)r exam R"S g Synsurface (fglnln\g rﬂﬁe Qg%y@be made of

res VIEWS O
a material inert to the reagents used i solid phase ept| esis, soli o?p%ase nucleic acid

synthesis or SEIRePiRIsESpHERRRetRarge! §ynthe5|s Exemplary are glass, polytetrafluoroethylene
(PTFE), ss10ceramikignaiarias, oeetieingid digialmate talidorexane stainrtessestealodititamium alloy or

a nickel alloy. tﬂx@%@c@ﬂ%h@m&f%ﬁﬂmﬂﬁﬁﬂ@uy available under the registered trade mark Hastelloy.

Glass and PTFE, for example, are inert to all chemical agents encountered in normal use. The surface
defining the lumen MY BerfolmBF I8 RiHaibA S ?ﬁ%?t R BT VRSy SARPISIS YRR inert

material is ustekiiestinenesnatarial or materials may 15form the entirety of the device defining the
conduit or a coatingriut deash rasHsirGRWhicndafiRarteduweeh 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.

{0044j Throughout the description and c¢laims 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 piurality as well as singularity, unless

the context requires otherwise.

[0045] Features, integers, characteristics, compounds, chemical moieties or groups

30 described in conjunction with a particuiar aspect, embodiment or example of the invention
are io be understood to be appiicable o any other aspect, embodiment or example
describad herein unless incompatible therswith. 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 detalls of any foregoing embodiments. The invention



[0068] Reverting now to Figure 1, it will be noted that the conduit 3 does not undergo a change in
direction, since it is in the form of a straight conduit or channel; this is a{ embodiments
of the inventi%?i‘b’fﬂﬁé@ﬁ%he conduit 3 of Figure 1 is formed in appara gf@oﬁ%ﬁ@%@%pposed plates,
namely a first plate 4 and a second plate 5 which ane disposed in opposed face-to-face relationship,
the opposed fagesihaving tekneckbetageanthermniedgt) of thendiirexttrding in tidirection parallel

with the pair gf, plates, | h&%@%ﬁm@&myﬁa&lﬁaﬁ YRISIeARRRRLRH dn@Ldeh i dacilitate the

b
assembly of the apparatus for cleaning and its 25reassembly. At least one of the first and second

plates 4 and gr}‘?agriﬁnﬁé‘?é{@b%wtfﬂ% B FPRECL AN ARFHEPS WRIRRERS SREIFHITSSHirection facing the

opposed platgygigsh thatdhg.coanaslimauPe.alogeth sxseRbinr dhe MERRIFREK RYtRiPr entry and exit
of the solid phase ‘and the fluid phase, when the first and second plates 4 an ,gadt?%?ar%e each other. In

. first ar d :
the illustrated®PBEERINENE RIREHR S IHE TR BILAS hCATRFF L ARAR AP RFRIEH &R, 30namely
the second plaléch arthiclendalisbbsivdnective witthin sediicdisparatibsviestetirecapbareius is in its

operative origpigdienn ARG PERYIaSHraRDtIRASE hiherappasatus 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 ii08AT eXicidThe Hisparantiensdsoaprairiesesand pieiveierdss dnPiomeSEcommunication
with the lumegysitesallosvithernabie:smiie phasquesenter the i enBdMéader but,

20100079349 G TICRA010I050005 L3 LiSHID L odhebiL T0m MR Rhases Shoul o subsiantaly

separated outside umen and, for that reason, the apparatus of Figure 1 is operated with its fluid
outlet port uncRACKHOHBH. 1 Bt SHopBaiRTert S e aS AL BRI EECh AL tRY HEPPIB eIt fluid egress
from its interiphfseyhtheeis.3 On this particular case) through the solid phase ports 9 and 10. For

Sexample, the apparatus may be for use with a fluid phase in the form of a liquid and egress of the
liquid phase t hARSSS RS FSRs RPIHE 1550 BE G ERARE P b AEER ATt Solid phase
ports 9 and 16 sparetiatmvetié taidgphageipertshe &ma &lskialresonsitepinthehthapparetus in use. In

Figure 144he gafigh RhassReEsithantbhraredefingdrah theurpercnds afisaspeetiverport channels 11
and 12 which are f(?rmed in.the firsgn(%g%%rg O?lg Jt.will be

Oplate reciated that. in the
apparatus of Efﬁ@t%ellp?hdéssf%ﬁ%o ?) ase1 mu%%egwgg?ggége&?an % of ¢ |?:ﬁ|ggg ’a?'rfﬁ% ijnugr;:]f:‘sture between
the two port cHEsiieRiambott amesthry e S1RRANS; HrABE Folere 13 'artd 12 4R TIPEFGRHSSr the purpose
of guiding thepsndichpihasenih thratghseach ehangerptaditgctionglienbnotagditiemnetiers moiay be freely

rotatable. 151%¥Qé&@'l;f,m@%n%guﬁonh@afgae%eaa%%aqusﬂéixﬁpm%grow;m SRIVRAERQYthe solid phase

and at least one of theH%uide rollers 13, 14 maﬁq%e a drive roller. An% %Irlve roller is suitabl [coupled to

an electAt mdWSPBPBHEMAIFEEP D5 AT0& FHOC AR shape but this Is not a mandatory technica

requirement and a cuboidal shape is not a feature of the plates used in the invention,

despite being a feature of plates of same 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 aisc inciuded 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 movemant of the solid phase may be a movement which
would for practical purposes be considered continuous (including continuous movement

30  driven by a stepper moior, which in fact rofates 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 maoves 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 coniacted with, s.g.



[0072] It is advantageous for the interfacing faces of the plates 4 and 5 to be as flat as possible in

order to reduce or prevent liquid leakage. Additionally or alternatively, a ?:05'(93%0%%%60% or a so-called
"liquid gasket' rﬂé‘ﬁ}%(g ﬁf%wded at the interface between plates. The I|qU| gas & may be a grease

insoluble in the solvent to be used in the treatment ¢tevice. In one example, a silicone grease is used
as a liquid gagkeduied @sme@ﬁi averdtbeimptingosunfacesotibe plates ~Asmid gasket may be a

PTPE sheet. ARLEANEINMSIS SISISTLIIRY AR USRANNIER 15 40 3RKEIAGg: o Solid gaskets o

a solid gaskefan liqui class of embodiments of the invention comprises
apparatuses fﬂ?r@o?ﬁﬁeﬂﬁ@eﬁg%%ﬂé@oﬂlﬁydp?fﬁé@ anthing ARiPRFRR PR LB MIALAM PERYEE ™ conduit
defined by plaiebdawving tacabandnichfdingotiyser indirectly engage each other; the features mentioned
in this paragr may be applied to any such apparatus of the disclosure. [0073] The solid phase may
move thréugﬁ‘ﬁ’\%‘h Pl beGRrTRRR IR CRIOH I 4% YRIZE b S HLRY T SPRYsRe AGRhdWNHY the arrows in
Figure 1, the fluicbphaisbi? dnayswmeyviderscoufiteidt indenttddtid-Halidgpbdae foriesanthie fernphases may
move in oppog,,ngeglrectlons 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 movemefitsRihgsolidiphbse: fnaycbgatatierioniteior oxasorit roimoedhiieride s ehoveneit being

envisaged 35;@&.%}9(&&9@1@%@G&f@ﬁ&ﬂﬂwham%vemmgﬂys@%a StQBRAIAIRIOEAG considered to
be WO ¥8010/97934?PCT/G§20 SQ/050005 19 oo “Q}rju%!f’ ntln

her cel alerigls are an e vré aa Q%r s ri é’% é‘ﬂ'qu EOW IS
envisaged as'’norma e IRvention mcf(uaqeps the Gse Of an Intermittent fuid Tlow. Typlcally, both the

solid phase aprpeHisalignas e FIgEBhtiISnsI)eg007 ArAtes &ee‘m%%éﬁeee&z&%u an apparatus
of the inventionmyikBrayttayeomiosonerSer nesefythatipaace Seretatianss fosrexkampligsas described

later in this SF}S&HSREIH’;Pur?‘%r%fé}hrﬁis%é%@st%ﬁ&lﬁ Ry 95&?@%@ RIReses e ng, a'solicl phase.

Finally, after all processes involving the mobile solid phase have been comcgleted oI| phase may

be reused, suitSIINERE? Prodess! R‘@%HH%’%WH&@“EWH?S?@H&%%&% ??oc%aatgﬁtﬁﬁrocessmg,
e.g. to cleavehniclevalesatiackediente Nolidphstaitaciinpdgoaydie G{GOWPPHGM& apparatus for

treating a mohiigseliddphrse ¥ithng, ishichaase Aasn Whw aals forces, or a combination thereof.

A substance may be a spacer or a linker, or a combination thereof, whose function is to
enable or facilitate tethering, e.g. covalent bonding, of a second substance to the solid
phase. A substance attached to a substrate may comprise a starting material or an

20 intermediate in a synthetic process, for example a monomer, oligomer or intermediate
polymer formed as an intermediate in the preparation of an end product polymer. An end
product may therefore comprise a substance having repeating units; the smallest such
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 Tumer et al (see above). A suitable substrate is
30 funciionalized with hydroxy groups which are further functionalised to provide a reactive

germy! 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.



the exception of an embodiment of PCT GB/2008/002288 (not published before the priority date of the
present application), passed the solid phase through a tank of the liquid phase instead of a conduit.
The use of a BRI AL Significant benefits. In particular, the compositfdnt G UIGUTE%H a tank and the
variation of composition throughout the tank is not L5controllable. Thus, as a solid phase moves
through a tanioeidiauidiieag aR-REWaRiRadiglichstag Heq%gemmﬁﬂergw&mrt@ea%&t@ndergoes
reaction or wash stunboung bds ances from the solid Eé)n%seé f%’t?rrt tt?:% ?Qqsmon of the liquid
phase will ché'tangjJ 5 r(? eogﬁlﬁlulﬁef ¥ Bﬁ‘t chsl%csob'n (%m ﬁ:]uﬂvo Umes remote from the solid phase
will be reIatlvé?lfg?imt@ﬁ@hg@@%ﬁﬁf@#é@t@ﬁﬂ%%c%@qeﬁﬁ%%ﬁf pHislegEYaPifmassiageRd 20phases
continuously ehaigeobinseR RGN dcerespandisgeinw gisohiargedmihisla| paysesidtin adequate

control of{he #Pqtb"é GRMResitan.In tfaspt%@#? otttet?athtaﬁ@oqggtet@atwM%tntthe tank

resulting in different rates of replacement 0 iquid in different volumes of the tank. In contrast, the

use of a rowﬁg?fﬁﬂEl‘@ﬁ*@%ﬁ?‘%Eﬁﬁﬁ%ra’%ﬁp@o?\ﬁ%}"%eetdtﬁg%%ﬁ%’ﬁﬁ%ﬁ%[ﬁﬁ éB?i‘tl%B?}?'Féjfreshmg of
the fluid. The dicidifloniraiitdddy the sabeigpoase R Bmoveentes) mitachss feguiatetiete; adpist the conditions

in the condulitefgrmgxample-dtreenierng wiaghd BB@%WB'QEIJ}%@@%EUE@&&H&&%MUlt reveals that
the process p rforr‘gg in the condtgt hlas been g%rrl d out msu |C|entﬁé the&(t)he Ilqwd f|0&N rate may
e

be mcreased ptiona f/atﬂlgt?gs’geulatlon ?ncaeaﬁa rPca(fll rlur:Pery ‘CShitrof ot an” automated

monitoring an@'&¥atrelesy SBYRBbioGrel R fﬁ@%&fﬁeﬁﬂa@ﬁﬁ%@ﬁﬁ@%agent composition in the conduit

may be hlghlyaggﬁ r}élv%so change |n fluid fox[/vétthe tegteper%t’t{tre of I :a o'rrtnt e cor éjl%gtay be

t dtoa
highly respon ve m e?atcuergc anges o ot the il artlcu ar ad vantage of the

method and aﬁﬁﬁt%{faef@}’%éﬁﬁrefé"wmg Peﬂ?ét‘éﬁ&% 16t F@WT%W&PW%@%I@ erlhter current
movement of g siolisbplaasde: ancyth entilic: A5 phagteciSucheoyncksttient Teapdmagingsees that solid
phase about tg exit;the conduit is WO 2010/079349PCT/GB2010/050005 20 contacted with the
freshest fluid phase which contains the highest concentration of reagent or, in the case of a washing
liquid, is &t legsts)bstaatial s didefiegmithe inpurdiesdorixtanaghedkfiarthe sotiespraiseh&iuch counter

current proce?@ﬁ%ﬁ@%@fﬂ?ﬁa@@%@ﬁtﬁ@@t%'g%&fdtgﬁ’a%légrﬂ@%epl%@&@g iguransbibione,maximized.
5[0078] Figures, 2-10 of the drawings.i|lustrate a seco Sd ?etmbodlment of the Qfgﬁé%tus for contacting a

mobile elongasttettlj3 8ga BIRReMAA HORIR B P LRSSES T Wi By PECARE Stk Pparatus
comprises a dqoneksis.vhiekpoeitnessfaritanenabroditain Doticatie fowsagyiodyiseRewing the mobile

elongate solidsphaseaswells - fhuiskphasarorsnanthgalid phassinpes rkatdgammunication with
the lumeg,and to allow gﬁlréﬁ%c’i"’e RPAses IR, ‘?ﬁ‘é‘?&t&hgctlgn'}h%‘fé‘g énrﬁte ty RH%phoﬁ{b‘?ns%X't it, the

apparatus belng adapte revent fluid egress from its interior th the soli ase ports. The
apparatus of ﬁl@?ﬁ‘é@@oiet@frﬁ%?égﬁé}ftﬁﬁi%rﬁffBﬁrti"s@WltW anfﬁﬁayﬁt%e@ REIGFTES 11U RFase.

may involve exposing a substance to two or more further substances, for example fo 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 subsirate for use in an assay may be a
biological structure, e.g. biological melecide, or a synthetic molecule intended for use inan
assay involving a biological structure or a structure having, at least in a qualitative sense, an
activity of a hiological 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
synihesising 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



[0079] Figures 2-10 further illustrate another aspect of the invention, namely a modular system for
carrying out a heterogeneous process, comprising: a plurality of treatment 15assemblies 100 for
contacting a ISHYRUAITAI? mobile elongate solid phase 1 with a flowing RbIdPHRALES AL assemblies
100 being provided in a modular arrangement and ggch assembly defining a lumen to contain the

mobile solid ghasg-anshine dovipoifiich RbasR doseoniiash Withopach gheksANeh@achhassepbly being
capable of bein releasabl)é connected on Jirst side tog.go%grtiogvigf a seacqrpd said assemb%loo and on

a second sidé" oeaaf)%r‘flré)ﬁe 8 Bt %%r%%%geom%ﬁf §%orm %f{lr'(’ea?maesﬁtlszg?]ceo@graﬁps)rlsing three

said treatmenyaissetndifieysn udtee sivte s ofisrire: Soritrripirsasatines)Yopafrediyate solid

phase to movéthrsnigh thectieaienentinssaimblies epmptisegin the treatment zone. The modular
arrangement may comprise a module containing a plurality of the treatment assemblies, e.g. arranged

in series Whel888FIh&iassefisossidlesiibih atRsPeeeTier iepiovyRIB EDRPIRMaLE patRRAy. The
modular arrangeraepimagueDrRpsise, thenindivignal agteeislie 46, tareneoiuqreass them, being

provided as aymodyle, [008Q} ¥ iadratiGatlRRRARIYRES.OH BRI BRIARIIARIEIPEEH IR they provide

a solid phase pathway. Such a pathway may include one or maore guide rollers fo‘gir?f]uidinfg the solid

. 1 pat ] (
phase along thEPRRTRSA RS ikarfit8 REPHAHMG (MR SHRETNELE B LiePalnrsiredotes 30as well
as, optionally sevithinitgeatoreint GevishsisAngaid dureteiornernidie fetelyerbeatirpfloidiohaag Heandoupled to a
motor foygiriving ieirolrngnd sbusdhasalid Rhassarnereeseoienariflaiselire af-28 gpraratus or
system of the vention may e e rallers n. e we, s 190811 ARG, SyS60 (B gafrving out 2
heterogeneous Process may fUrher comprise one or a combination o, a drive module comprising a

controllable diffetreliéesorathasdritPRss AT BCECTPHRARET e ¥E BRSEIRY Hifase to move it
along the pathwsaye thedpraianto ¥WiEr 20100519 34ie G4 (B 20:40/6850005h2dchwingeltiapted for the drive

module to be maunted skeh fhat tremangipxedpesiionLplaive, e s teRIneN @rsemblies during

operation of the system; a meterlr%%vlrgod_ule com rlsin?g a_controllable fluid meteritrlj%? eﬂ\l/ice for
providind% cdMFoTRYCAGRAFHELE Fl04d Bhe VPt NERT JuViRBaSTRATS Bt8MBRAY Bl tEd for the fluid
metering modoientichaBreauatéel dodibiraeitienmmirmiondiyagpesitdferéatios by dretnesiehent

assemblies dyiigeparatioguel e SYsiemicasensebMeay i GOBPESIRMGASENeEr Alsanged to detect a
parameter of the solid phase after the solid phase_.has ed thro the tr tiﬂﬁw ;gr}%,{the system
being adaptec? rfgllp{ﬁ%nfaeﬁs)eorc ?ﬁg? ?JI:%F% eoﬁ%drﬁ%éqgu%ﬂ&ﬁug%%ﬁ%r#ﬁizﬁg i?]g E(% ossftio?l relative to the

treatment assERIBHES RRIPNE s sapRissk ey sidrfreclisin RS ex et A& @8ptising a sensor
arrangecto deteciaipaeanietenobthepfluidsping seedfter (the fhrebving unwanted species) for

reuse. The shape of the conduit in fransverse cross-section is not critical to the invention,
and may therefore be circular or non-circular. Where the solid phase 1 is in the form of a
ribbon, the conduit may have a relatively fong dimension {o accommodate the width of the
ribbon perpendicular to a relatively short dimension, for example the conduit may be

25  generaily rectanguiar in cross-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 fimited 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 sciid phase 1 or the liquid phase

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



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; aﬁf&%‘é‘g%?sgﬂapted to be in signal communication with theP SR EHE Wt at least one
of the drive device and the fluid 15metering device tgsreceive an input signal from the sensor and send

an output signatte-ihe. atlearRee ebiberddye dpiwisty aphthe:tuidsnptesnadrves, she processor

being programmed Qg ntrol the at least ope of the drive device an theJIuid me eriraq evice
. r{%ﬁon f bamshag)el cregses ihe suriace areg 1o vo ugxﬁ ratto ang Is constaeredlo ve
responsive to e me u

e detected par er. In embodiments the modular system does not include the drive
device. 20[00BaNHEFALR e R ETErRliRTRISR HRRERTHIgE R AR RPRTAPWRIGFRE trd difent
assemblies, the ddwel mractatel. the metering module and the sensor module are adapted to be
mounted. At least some of the treatment assemblies may be arranged in one or more treatment device

stacks, the orl83%H st RyashiothTE ESAH ALITHEP REALIIRY AR IIRTEN CRERIEEIHISEARSd a plurality
of treatment assembiiesstvhiTheane sivatp IeditogetimramgRevahvichearer imrowarencegable of being put in,

fluid communicajion w8 AemRBOR SO ECEIATINE SRAIBAGHSHE iRRS ff hat stack, the or each
stack being a%% ted to be mougéeé% on the féameworkﬁl 0083] Included in the dl%d sure is a modular
; i A

system for cafrig SURY RS EhasH L PrE& ST i a8t B A HE ARy A T RSP S e GEment
devices 100 fevksbistactiricardolengipatiimal fim dirxamy e s ditnshastieith a flowing fluid phase.
Each deyjce ay,he described as constituting a upit and, in any event, defings a lumen to contain
tho mobil sol 0BT A PG TR ARG R BHASARY Bh el MR T Tevicos are held
together as a $ABHUIHENGforshckINsERD HstAE RHESIDFaNE 67 pftr GRik | oFigensigrality tetreatment devices
100 define a ceniibswrspaiRvay Jabad) Rlongale: Selicbphaseitonreve dotiowghsitcesssbe devices

of the plurality a9, WpSIERAN 19 JaOSIIERMAKEELIAN.. WA A0 9349/ GB2010/050005 22

[0084] More particularly, Figures 2-10 illustrate a modular system for carrying out & heterogeneous

. Y i .
process whicl? EiCaCpiarfy 8 alipm Aiadinetdeonttie 6 vinslariairaa (R &6iesS adapted
for releagableatibpmgcticinen papepstiedars site tolikeselodrdssidhicieyited@. are asdoir™toream site of

third said devigg,d0Q dofupeaciiealimnent zrnessaelining @ santinpeus-rhathvsey fakan glongate solid

phase to move thr.Pu h successive devices in an upstream to downstream direction. Such a modular
SEGCI tG EOB .. . . .. .
system enabléS assembly of stacks comprising any desired number of individual treatment devices,

i.e. whilst proyislipg medilesansiackselidiaameridryices kR thsnsysigmanablessenplete
flexibility as to the chosen size ?f suct} stacks. 10&0985&] Ig will be understood }h?\t, in ghe embodiment
. xamgéle ip]%fmer fhm or a fibrous web.  Folymier films may comprise single laver films or
illustrated by Elgur S 2-10, eac
20  multilayer films having a surface suitable for attachment of a substance to be freated.
Exemplary synthetic polymers which may form the sclid phase or a surface of the solid.
phase include carboxylic-modified polysthylene "CLEAR” rasin as described in US Patents

5910554 and 5656707 and re-usable solid supports.
[G065] A further aiternative substrate is a glass fiber web or ribbon.

25 [G068] The fiuid phase may be a gas phase comprising a reactive gas, for example czone,
As an example of the use of czone may be menfioned the cleavage of sulfone linkers
friggered by ozonolysis, 10 release a product from a solid phase suppott, as faught by
Chang Y-F et al, Tetrahedron Letters, 2008, 49: 543-547. More usually, the fiuid phaseis a
tiquid phase. The liguid may consist of an aqueous jiguid or a non-agueous liquid, or it may

30  comprise a mixture of miscible liguids. 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



treatment device 100 constitutes an apparatus for contacting a mobile elongate solid phase with a
flowing fluid phase as Previously mentioned. More patrticularly, the fluid lphase IS a qunuid phase. As will
be described ?Hog%%lﬁf%rf’ Hetail later, the apparatus is adapted such that, SR 0|ls(}llﬂr:?ﬁ;a‘rﬂsupright
orientation, the solid phase ports 107, 108 are spaced above the 15fluid phase ports 109, 110. [0086]
As will also beiexaingip snare deimhlatersrigeies@idifgane i ysbrativedpiaehass af emiwdiments in

which the congyit glgj?%gggpgg%gfﬁaﬁggg#%@qm ¥, tﬁ%ﬁch UDORIg95s & NAneGal, diiesomAere

particularly, Figures lllustrate members of this class of embodiment in' which the conduit 103

comprises tw8 BRMEERICK BrEs iR PreeRTRae By G AR Wl dt A dergoes a
change in directbimgthe@spaieattigubigihgse dnficpiisecbfiois thef mapiaemisito derapeghtiegie in fluid

interconngctiQadoweiendsdhersef wheadbe.apRagatinads in its operative configuration Os in use).
Figures 2-10 also illustrate members of the class of embodiments in which the conduit comprises a

region in whidatéUindéwgomsiatchiaye irsdindetienrmadeiCh tiateregichstoniphises tda dikeiiuld 5 whose
axis of 25rotaipnds ransukrse tedhesireciianiangd mavemertidbesoidphaseansdudich is

arranged to guide the s%ljd %réiﬁgeggs’rg%g#igs ch nge %fogérigﬁ%oenh&%??e]ﬁiéngﬁ r%itoolr:isgyée 1, the

embodiment 6?%%’3%“5 11b oses'a aSS&Pa ushw e condul s define foy a plurality

of releasable Mesrepiiiead@Plameipisp Bes eGhH s HEsE paiierainaesivysppdsEtade-to-face
relationstup acstihe eppastdbthineasrbayingtaefirtedebetwecnsdhens aidengttiofiiheatoncuit extending

in a direction patalielyhihe-Redr alpledrecdiare-Ralfshialic sael eatyenl deviae papparats 100
illustrated in Figures 2-10 is shown to comprise three plates 116, 117 and 118. The Iplates 116, 117

and 118 are tyBRIEIRY of U CUb RIS aRAISe U IS HLRA S BHENSAREYMAEY Bach comprise
two opposed faows! Fee Tines: flatedebifioadie devivermetinfercen néateuivifaice EHetface relationship,
the in/te rcon n%@@;‘i‘a@prﬂ@ﬂ)ﬁ}%m delpgsahle %tﬂhﬁtfﬂl@@d& I '!Hlﬂnw(glaaterial or rr;’xgter'sats may )
2010/079349PCT/G132010/050005 23 figures, to facilitate disassembly of vice, for the
e cam i ki ot Sttt [ R A
intermediate pibie T¢BRHRPEAA first end plate 116 and a second end plate 118, the interconnected

plates formin it having an u rend. 119 which is di d to,the,top of the unit when the unit is
in use and 55@\?‘\5@ _eane. . W ?(&?%%'ﬂsep})’s%e\gwg the B%ét{é)%ﬁ%gf %ﬂ@dﬂ%eﬁ gv en Et?FwL_jeﬂSF'.lri?{ljsaorientated for
use. The intelfHEMIGIE Hratdior snesdtinmberiere afP1sHaigREtP REFARCRRARE <hi5dSI8VR& BRd 120 of the
unit to define &f ebanreleiwedn thihdwoedates of the intermediate plate 117. The aperture 121 has the

roller 115 rotatably arranged therein. [0088] The first end plate 116 and the intermediate plate 117
define béfvedRMBmMA%iFeP 0Ly Al H9HE LohBIMeNRIRAPFAIREORBrERNg PrRRsetBaleR the intermediate
plate 118 definazttwdien thaent arsecencharmiadé thehionataitiithesbd o appssestfeneiogacea direction from

the top of the WpifiiAdig, M%@@é&h&wﬁa@% ganfiarminaitinandrigigid conrastionmgth, the

aperture 121. The _twoi arms o thgat cf ndu!; efaqgﬁpqv an utpgirarneag'orgainbceor@erggai ation with the solid
phase ports 167 SEEARARAISHE AGIA BREEEP SRS 100PA6: y v
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 ptate a channel 6 which is open in a direction facing the opposed plate, such that the
channal 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 sach other. Inthe
flustrated 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 exitit. The apparafus alse 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



15the solid phase port of each arm being spaced upwardly from the fluid face port of the arm.
Normally, the two solid phase ports of each unit are spaced upwardly from the two fluid phase ports of
each unit. It Wib&YHEERed in the illustrated embodiment that both of tﬁ%%%%”ﬁ’ﬁﬁ%%’sports 109 and
110 are spaced above both of the liquid phase portggl07 and 108, which is a feature of certain
embodimentsyqbitiys inmendieniwhichaspradapted fersse Riithia ig-nbasewichdsuliopad. The
apparatus of Figupes,2;10 thereforg “ér%?ugr%‘ﬂ.%u?% %?ggés;ggmfu}gfm@g&& H)fcliquid phase and,
as previously mentione , tNIS IS A fadture of ma y embodiments of the invention. As an alternative to

using gravity f<i8pataditPe MRS ePRRE S AIRY PRaSERIF AR RIRRIE 8 d rleshUAtion, suitable
seals may beidsadiarfebthisnea Idatine i tpRaratus ey adapteditl nseseitbritidphéseB®25 which are

gaseous. {00331 L,gaking %ngﬁafaeﬂisyk?élmst@%m%%%% OIS 44 fandnierediate plate
117 is depicted in F_I%éijl’e . It will be seen that the mtermedlaterﬁélate 117 hasdo posed faces 122 and

123. Each of &8 PESEGFREHELSD RIS BTHSE B2 MREPTITA YR BFREIE SMARREPTS4, 125. The
channels 124t sobxrddraisthendbiierreneliciomie SGiftedpatiaftadte ™. wthe through aperture

121 which defipesderpianaehbbatieen ibe twrFigprosatkiaarsphash b3dsf e interenediaie plate 117. A
portion of thetﬁgﬁgﬁéﬁe% d 4P oge g;%dpQX dhs-rofles 11%%a\%d%@%‘Pé’rﬁ%%tlﬁ%%rﬂg?ﬂj%%ﬁt’ a bearing

126 in which the roller 115 is rotatably mounted. The bearing 126 fits snugly in the aperture 121 in the
illustratetPemBBithent. In some embodiments, fastening means are provided to hold the 35bearing

126 In the anesyi 12kl BALNGRYERL e CEMERAR AL b naimaly R phbRNEY snligs a roller 115

mounted in the apérture 121. 1t will be noted that a channel fo

2010/079349 BT TeE PRSI HS N L B thelume Skl 2Rd thaiglid bHase s fefined
between the raifeiult 35 aidethdidyeabingdl Posrreaspedtvéootthedesigniafittiocipertaiid diteand any
associated rolgfapnghQRiirrakhgasingretiisha feature Ridbeolkstraleskerahpdimentdthat the intermediate
plate 11Z int Corﬁ}gjlt%ted Fér]]ithloo as definedg Iherqjg ar'% og%g\r) g@g%gl fhg_r? ?g]sifa]ge gf both the
5solid phase andth ’Ilq?ns’ ﬁ) REESrom S side of the intermédiate plate o th8 6ther. [0090] The
two end plate8"iE lape aresoh fescorfrionatly of fHeaY Esl Hddigroller ofrdd eealridsthet@Rimber of
different compengsizc Hhisléstnotmaiteguiemeritvottherivenioshdawever. [0091] As described in
relation to Figure 1, it is advantageous for the interfacing faces of 10the three plates 116, 117, 118 to
be as flat as J88%RI1iiF sryartasredtics e pievariradages of the plates 4 and Sto be as flat as

possible in order fo reduce or prevent liguid leakage. Additionally or alternatively, a solid

20  gasket or a so-called “liquid gasket” may be provided at the interface between plates. The
liquid gasket may be a grease insoluble in the solvent to be used in the treatment device.
in one example, a silicons grease is used as a liquid gasket, e.g. is smeared over the
mating 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  liguid gaskei. One class of embodiments of the invention comprises apparatuses for
contacting a mobile solid phase with a flowing fluid phése 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  fiuid 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. Altematively, 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 intermitient or continuous, continuous movement being envisaged

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



leakage. Additionally or alternatively, and as also described in relation to Figure 1, a solid gasket or a

so-called "liquid % asket" may be provided at the interface between plates As a |I(3UId gasket may be

used a greasé"lﬂ BIUBIEH the solvent to be used in the treatment devict” I GRS %gmple a silicone

grease is used as a liquid gasket, e.g. is smeared over 15 the mating surfaces of the plates. As a solid
gasket may bgyrrantiqnediaiRy; tosbealudigduakicantainmegtsystesmmayfirsuseshidiich has two

gaskets. © 9 MR SR OASkefs,Of @ olid-OaskLand dlidnie s se K IsbEaalh g gpposed faces

122 and 123 of each intermediate p 117 therefore provides a respective channel 124 or 125 which,
in the compIeP@asﬁﬁb%’r%ﬁ%t”’@%E@/n in a 20direction facing the respective end plate 116 or 118. It will

pe recalled thigh th&tgz FalsieR ARnalivdiR HiLERL BAIR HGdedh fase;adace  rigignship win

a respectlvef 22 1 an intermediate plate 117. The channel 124 and its facmg:t; end plate 116

define thesflrs%{ﬂﬁ’f SRS AR St GSTAARiIfSHEThamE TEearf AN _MY plate 118
define the secdmdicrithet iheotndait a Thectaoiamtvinoiith edidndaicartiini Sttmei vricesiss with each
other thVOUQhlﬁb&\ﬁr%elﬂyFﬁo%?és@:ﬂ%ﬂ&é@%dug%@@ﬁ%rﬁﬂ@@@lim@%lmgﬁ%s%ﬂﬂﬁwé‘é"ﬁéfuﬁé@uﬁlh the free
volume formed b tlwegn the 0 tlon %Jler 115 andt|gtﬁ<,( %’[IO{‘I al b%arln%é%o biQQlQBJJ(,;Ae% can be seen
most clearly |ﬁ“ﬁ% 8¢ Sm eqr PSR eneol u er regio d the op os%d channel
124 is of m|rrGrQrﬁa@)éaé’Qrﬁ‘&@f@féﬁ%ﬁﬁ??mdtﬁéﬁk@f@%%*%é’éﬁ'%ﬁa%@l@ﬁre 4 |Ilustrates embodiments of

the mvquon ahH :?/?}lct%the st an%&ﬁeh é)?r%aqrms ha\é(?easg '%&%ra éevﬂl% ?hﬁg Siea %esr gios%/%ﬁctlonal area

than the rem ower-and harrower region o Bhne ich occupies
a majority of ifselEneRpHas af qnmﬁ%&m@&%ﬁ%@n%@%&@%@%%ﬁ@ ﬁ?f‘?ﬁ'ﬁé‘f‘ﬁ@ﬁ?ﬂj&te solid
phase in the fosta @ftieeripdsent driscisidiysieative b aniophesalifeaiire ehthe invéationtibes 35the lumen

of a conduit agcommedaies,a,Salid BQ@‘EPa'B&J&%‘é@b@rﬁﬂ&’&fﬁeﬁ%@xmﬁcﬁﬁﬁ (4O
2010/079349PCT/GB2010/050005 25 may avoid ﬁ:?rlsko static volumes of fluid formlnq In the

illustrated emBYARTRIRT (& ERdATLR 125 @%ﬂ?ﬁé’ FOFR LR R AR I PRPEL RS s ARged as three
walls of afrectamdieiaiethEnilissisatedie missdimees tieugngérrwall lokithecpsetingikashinahe base of the

trough, has a jigdhyes ﬁ’q%mrsbﬁ{pasmﬁﬁe VR HIBRL R OHM(8 s Z&anmmwﬁ@nugly

accommodate g ribbon aV| ‘édEOf 22mm. Th de th of the elgh fhthe shorter
walls) is conveflkfe%ﬁyefsr SO“ 3§z mrﬁoséeove MM 10 y?)ﬁ (ﬁw EQ f%und anﬁﬁethe case of

a channel in tRet fﬁl‘m‘bﬁ'raat‘ﬁbuaﬁf’dfb‘é%a%%@ﬂ&? F&I%@HWS’%T@QW)‘@“QW hars ‘d’é\ﬁaﬁe a risk of
the moving saolithiphasentmogicibbar)tentdiosyg tepuib thmenisonssat thestopfrebthmliquid phase out of

the top Oiﬁhe m@g%%&gtﬁ%\-@%@d into a tank, and a corresponding flow discharged, this will not

result in adequate control of the liquid composition in the tank, since there will be a complex
liguid flow in the tank resulting in different rates of replacement of the liguid in different
volumes of the tank. In conirast, 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 salid 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  [0078] In the same way that the reagent composition in the conduit may be highty
responsive to changes in fiuid fiow, the temperature of liquid. in the conduit may be highly
responsive to temperature changes of the inflowing fluid.

[0077] A particular advaniage 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 ireatment ensures that solid phase about to exit the conduit is



10spillage of liquid. It has been found that provision of an upper region whose width is increased from
22mm to 27mm S@ér,uflcantly reduces the risk of liquid spillage. It is be“%,%eﬁ T]E'z%ti In %Qeral terms,
where an app‘g Ptli/6Pi invention has a conduit comprising an upstanding region ermlnatlng at its
upper end at an open solid phase port, any risk of liguid spillage from the solid phase port can be
reduced by ingreagiroineicsoassrctionahate afitbatnuppehieyproktirechanoebadiazent to the solid

phase port. > fufthechelieyad il ey (e Wilbaleeh e dston felliads ibioyal liquid being

pulled out of a SO|I ase port, including the running speed of the solid phase, the |dent|fy of the solid
phase materi4PstHe BHWﬁEfsﬁ%ﬂ Hiaife éﬁTUCBWH%%Hﬁ“frfa"&ﬁﬁ%%s‘fb%@f@ﬂﬁ%a%&%ﬂ“%r%l it is
therefore not gdissil tohspeEhyiny ikavoiduinstamess@pparatus would benefit from having a
20conduit region of enlarged cross-sectional area adjacent an u ward famr}}g solid 5 se port.

fier

Nonethel@ss f0Z8h biuisteg'h G O L Rie e S5Lion W%@H q ased
cross-sectionairgaetn gdjacir alngetedebidcimysoiid @H&@@@Bmﬁmha@du&‘élhh@ Heklied Heplid spillage

out of the SO'Hﬂm%mr&o%é%miawﬁ@ﬂwm@@ Q@a@ib@d;oa@ahu@mmee@@m@emaces 122,123
of the 25|ntermed|ate QLe e ]'EZale gf ? gga resyw%lve glé[g %533 t81 gﬁ%%éhe outward

facing openlnog R84 respective ch der £6 reduce ?he number o erent co ri)onent
designs, it is EOHERIEM, @O’t%f“ﬁ‘éﬁ?f‘%é’éﬁﬁé‘i’Wﬁ%ﬁﬂqéql?g?‘éﬁ‘beﬁ?é@%i’é BHRFIRE S8IPend plate
118 shane a conymancde sighughacordlngly, igapes dlushetgsdnpendpietect i Bi@rgarsiffemtical end

plate 118. Thf?s‘?&lgrﬂﬁh‘?o%&@@Q%éi‘@%%getﬁ&rt@'r‘frﬂef%ga?’&@”@%f@% 208 whish inrsaidayn fluid

communication with the conduit arm defined a/the channel 125 of a facing intermediate plate 117 and

the end plate 18R RAIGRBIERYHERHS 3 1894288 Ined therein a fluid phase port which
communicategyh the, cendui %Hﬂéﬁfﬂ%ﬁgt@)ﬁ&ﬁé}%%@'&% aiaring @cf}ﬁ'eRJ%tﬁu;cﬂuTarThe fluid

phase ports 109,110 in use provide communication between the con UI'[ an ar?tus and a fluid

outflow line. IWﬁ%%@é?ﬁ%&ﬁr?é’ﬁ?%Efﬁg?ggofsl%%%se?pﬁ e that t?] gyp%ase ports are defined as
the operfifigs @xfsarthliondittfotetvasivers bpsdsdinaiicashie ﬁi@”&ﬂé?)é@tﬁ/@"é?ﬁﬁpﬂ‘é%afmfﬁ% WO

2010/079349RGTdk:820A0 LR2000R:26 /0B9RY I sitamary machrappagiusnt @Bdddtre embodiment of
Fioures 2-10 coprteRa @Jﬁsn?eﬁa% aan\{anﬂtﬁ?gpn%%ﬁg JaRes sachelwhicheiages.g.qprresponding

face of an end pFate late and its en a%;ln face of the intermediate Plate define between

them a conduiPRiAFH WFH&?C{R/H@ﬁrtﬁ@da‘fﬁS‘Qréﬁﬁ%”?g bRERERBERY BlReiRg (eRAR Y FPARPEISardly Sfacing
solid phase poritfolgféincat anripperaerdmiitha dagsandiys! (0 arthrougseapertite bhetwatenthe two faces

of the cegpyre 8@%@@43@géghu@p%@{@femqﬁ@a@ew%ﬂeecmﬁwhgwmmm%m@mse and the
liquid phase m ?(?I% ss during use of thee rloaratus Th ethro#,% ertur Iz;iarlranged towards

the lower endPSFIRE EETrEUSTERS EAAK S7MN'DF e RimiuR PRy 8e?ﬂ 8%1%/ a c??éy Fin the

respective faceosé theoegthire t@a@g@@ﬁt assemblies comprised in the treatment zone. The modular
arrangement may comprise a module containing a plurality 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 soiid
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 rolier and thus the solid phase. One or more

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

00811 A modutar 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 fo the solid phase to move it along the pathway, the system



10engagement with its adjacent end plate or, as depicted in PCT1GB20081002288, each arm of the
conduit may be defined between a channel formed in a face of each end plate and the engaging face
of the centre B‘fgté‘flpf%Wé‘?/er, the invention is not restricted to these twoParTr/aGntzgir%!%sr? 8%and other
constructions are contemplated, including the provigion of channels in both faces of the centre plate

and in the engagingstacasial aiandrptatasiass elbas asyminetsaatangeseotsion which one arm
of the conduit 5, fAN1g5fk v FEANASLIRIAS SERYE RIAIRAC AL SOARA0G AANR faGRe! an end plate

whilst the other arm of the c Is defined by a planar face of the centre plate and a channel

defined in the@RE5ING ey diehie T mriEr A d s AHE] TERIFBY AR AE2RT #RY @ntre plate
illustrated in Rigurestidhiedeeintse platesisrob20igmiazedmsherttiomerecumpriBindcebeentre panel and

respectivg slofigd iaminasH2 % thesids wallseliths slpisdefiningdhe sidesaualisiel thedgough-shaped

channels 124 and 125. This ist'ust one ossiglc? corrmnst;ui%tion of tgga(%%gtre dqla&gtesc'%nace many other
variants are p%??éﬁgfjé], %glﬁa?ﬁg Q’oan%qrﬁ) ace %éjnefr%opl%f%. ?O%@ef]sln use, e three plates of each device
100 are interc@meeisd’ ihetierrpspratritehty) o Prersderiy stAdHIcreG 4ra, e EmeRed for the
interconnectiar:te, theneinasaiipicioienablather deyice io hentisassambaciarreleaning foeother

purposes. Typically IS blaten 21 LA AN-ARIINEAHOORIARI(PNEL Bl suehclamping may be

performed by a releasa a bolt and nut arrangement. To that end, the end

o fastener, for example b :
plates 118 an@oft éﬁrﬂ%”@&f?é‘?ﬂé?é’ﬁ@?‘ﬁ%%@?iﬂ@ﬂr?ﬁﬁ%fﬁb%ﬁ fiferas6 MthES&dembled unit
100, each boltzskerat gasteplatetighithaligrinent with, dhecirsisparating droltelidle fretbrnether two plates

and each set gt aligneddalineles asanmmedalas @ hali pesiberdastensiniOpQfheach device 100

Mustrated in Eiguies 2, 3, 8008 5 P00 hose [iguies 10,08 6ap@rgied in a modular system
comprising a p ur'é'ﬂﬂy of tréatrrent evices, HeT5reliment davices forming % lreatment zone defining

a continuous PRITIMVAIPFERra BIBRFeRs CNPOd 2090070 735 40P o the BRF14RG50 8% e '8élid phase to move
through ssiccessivmamgevicaso The:phusalideyisgsdageines fersvaade veel stackipmndjgnathe tassembled

stack, the indiyidual devices. are.feleasably GRS et dn,53at R, Jsiee indhe ilustrated

embodiment, the stack consists of individual plates fastened together to form the end plates and

centre plates BPRSEBRERH/E CRAAEELS PhiIERT I OTR aF 16 i RRg B NG dHi SR TE P Bevices, the
stack being comprisee tf theptietatind obplatesrini farebrgiferrdsdhe sapsnirenityriedefivrs netpective
treatment devices;Lashtiealmeat device comprising a centre plate having opposed faces, each face
being engaged with a respective end plate, each of the opposed faces of the centre plate and its
engaged@nd [FRE&] définimgdiiereybismvermy ntamvaide eoritemandahehitoleeideirans are in

10communicatige-uhesahy dheserisdinsmesReenngdwideliningad usmeor adrnledrto.aspraimodate a
mobile elonga(e SO'-'Q@J?%‘?%Q%@%’Q%‘?F% k'[%gﬁ% BREMLHOIRS) 1d r%ﬁ&@ﬁﬁ%%e AGEERS ports are

provided to enable the solid phase an Iquid phase to enter and leave the conduit, the solid phase
ports optionall{FBEIRG defifratadkaiasivetths R REHEGUTP S B ROTRESIS T tHENUYBise ports being
spaced below:teacelichpliase paitsdoy of treatment assemblies which are coupled together and

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, ihe 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 fiuid phase. Each device 100 may
be described as constituting a unit and, in any event, defines a iumen 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.



15enable substantial separation of the two phases by gravity. [0099] In the depicted embodiment,
each device 100 coméprises its own distinct set of three plates 116,117 %g%é%%lg(%%{}t{i)gned between
the end plategv&%[]f &8t treatment devices 100 are spacer plates 130, one or more spacer plates

130 being disposed between adjoining end plates. kethe illustrated embodiment, the spacer plates 130
are of similar j@f3 4lesigietpstheueng platess b1 anetbibaancinstudeaartisosghihgtaita provide a
continuous liquid channel between the joini e Ices e liquid ma
NeEMhAS\Ges: A0, whesehy. oexamele. i y
leave a first (?é?/%ggf%otlﬁrgﬁﬁﬁ%%h?c& Jp?ﬁglé}é% é(%ra? %{ggaquaqthen travel to a quic? phase port 110 of an

adjacent secSRENFAEHIFAEM GRS (B SARLRT CROPERAGIREHPANRSTEAIIRES 19 8 B fiFS treatment
device, the intexcamotumicatifigvtisieaghsheld tird spadevipiatells foemd R&artentomenunicating through

hole of an engaging sRd-RIRIG.d b8k 1D GParens Jreatmanideyisantie rThe RRacssBiates are provided
to permit space for rollers to be positione alon&g1 the solé%&hgse (ﬂﬁlthwa betw?gn each gevice 100;

such rollers af&"f&&PiBRYARTEP TR EHEE ISP Wit Feretents 8 Figurés™*and 8 0E1001 T the
illustrated empfcditeverhdsitaer ofarsatmenbeeyitel Hya! teasmeal praiers3L 3216t different design to
the spacer platesidalmatinesghsnadihenembedimanissthestermninalepaiesradspaeer plates are of

identical desigg.iéﬁyillaustgﬂgg%h%\é eﬁig&re}eoﬁsﬁgﬁ Jerminal plates 132 have a through hole which, in the
assembled stac)f<, IS insliqw communication with a corresponding through hole in adjacent end plate

116 or 148, tqquapyide far diuiddeesianand travetberadiatestireaty enucevics 184@hin the Figures,
(ne 35throudh bajs s nahRRdanchios agiabhacaledrndag Lhﬁ&&ﬁ;&eémia%oﬂ& Briide gate 134

of the terminal plate 132. WO 20101079349PCT/GB2010/050005 28&00101 The treatment device
stack illustraté# b3 teineels Bhashfs REL B AIRYISPEFe dVirEmRGREYS WIRilHBPBR S continuous
liquid flow patlulietwesn AsevihiraldipilbporpkdSofedirsteetrirabplates 18 apackasbriteterminal fluid

port 135 of a geePRAIErMinapalsdd2ichn@diguid pers shelcseseivedeptmanimdovigrs 100 are

therefor(-;éj%] Iicﬂui com u%(éati% with each other to provide a liquid fluid path from one treatment
device 100 to the hext, T alteriative embodiments, however, the spacer plates 131 do not contain a
tf;rohugh hole t@gygvids \Ewg&@émmﬂd hic&iimmqla%t\?@gmxét@, W& (859140 H@alnm,eaﬁ\céemeﬁaw zitherfsige
of the spacer plate 131 buyt,.instead, the spa ates.provide accessible liquid ports in an edge of the
spacer plate tnggﬁ%gé{é %‘usldntg' &n &%ﬁ%%ﬁvﬁgﬁg% AC StﬁFgﬂﬁ’ﬁqfow?ﬂlge!‘gc%é}gé%%s% uid ports, each
spacer plate SURBBNCHRBAE fh@l‘%@éé%m’[@Ifﬂ@i’fﬁé@c&@%ﬁﬁTWﬁ%ﬂfé‘aﬁGHW% a first treatment
device 100 anghasiraendnacaessiblechguic ppriomneaasmunicatovhislithra ifltadcphaseegdnt Hbea second

treatmenyfeviga 100 JAGH0R1 85 SIRadimenrs o thrdeamRNS eV Siasks of the invention,
the spacer plates 131 are dlﬂ)ensed with ent!r%dI‘%/‘g wh,er?ac? §reV|oust entlongd othefr

, dS
15€mb0dimerﬁ§'fﬁﬂfﬁaé‘)&tiﬁ? VTiRBY gb e.Hpr gdl)lgtwééﬂ?%r enaection at lower ends thereo

essive treatment devices 100. The
invention furtheremtiadesastasks in igtietraibfaeceniotietionenindeac 1o ShttétoifiFiticend plates,
such that the slask&oBIRriSaasR pluralibsiplaenteplates tdfgurdjaegntes 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 1o 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
ptates 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 Hustrated
in Figures 2-10 is shown to comprise three plates 116, 117 and 118. The plates 1186, 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



ones of which are separated by a single plate serving as an end plate for both of the successive
treatment devices 100. 20[00103] It will be recalled that the stack of treatcr%e@tzgie)\f/gg{%%smay define a
single liquid IS f){’a’(%ﬁﬂi?r“é’ugh the successive devices of the stack or, alemnanvel , the liquid flow path
of each treatment device may be unconnected to thgsliquid flow path of each other treatment device or,

as a yet furthepakieraativiiees inaskivelpuceessiaieatmeapdedass: axesnlig atangrartmgmon flow
path whilst at g 008 el ealipenkdRvesienaman RuNARREsIAd Jawd fioysaaly However, a

different situation applies in relation to the elongate solid phase, since all the treatment devices of a

stack serve tdigFGORIERCHIR ATSIRPEERATICAIAE 1dP i SAR5ECEBATGHARES AXEBMRYRF a solid phase
pathway is defaved betvppenesdddésghia irchspient detieds,; tbthdowttheesdhd phibisentasikeave the
ggnduit ofa ﬁé%%@raéﬁée@o%%éi@ﬁst@f%&@?&ﬂ%@ﬁ@j%ﬁ@ftmmeﬁbwlﬁﬂﬁg&)C?e‘i@éiédoﬂaase port of the
next successive freatment device. at end, guide rojlers may be.provi etween successive
treatment de\)i'é%'s,T %Eﬁﬁéﬂ%qg%ﬁif%eﬁ%? G %%i/elgguggi t?a}é r%;ﬁ’ [E&fb% tE?Ja}Veesr -10 illustrate
a treatment dégicef Sracrito dfivhasbRimesbeivgaaiticive Ternsidit tisedialee'alkd Ahy spacer plates

131 and terminal glateselfB2 RbansiBl: revichtane acangemndaiad the treatment devices and
associated components, including 35guide rollers, as will next be described. WO

2010/079349E8395 8P hI500 05129 T6FIGsTaEEsraRAigh, Aatute’ Pefrsps W pRaramy) &f ftitatable
rollers 136 areargedhtocghide, theisalid phase alangitsipatinddlye Sreciidallypitherd aidefstsown rollers

136 to guide t@ﬁﬁmmﬁ%&%ﬁﬂ%@m Hﬁﬂé"&&ﬁ‘&xﬂ?fﬂ&%ﬁé&%@x@ﬁiﬁé%?é'&%&%@rﬂﬁjﬁﬁ'%éo”ers serve

to guide the soli ase between the three treatment devices 100 of the jllustrated stack) and 5also

rollers 136 didpBSEt YL aROLINPIRELL bRdiBRCHE AP E At A BELEINaEReed ™Yt the stack.
[00106] Each trelleremay b2 frékdytrotatablef reicondyitraclrivers 9o traeiteaiy dct as a drive roller to

cause the solighphase:ia0nave tRalexamrleptheraymal Brsa.aingle iy enssellieriagpluality of driven
rollers and, as, shown in Figures 7 and 8, all. of the rollers may.be driven.,10Thus ler 136 is

’ pg'? % t SR AN
mou ntedq%n jH %\?(?\gcpl Saeﬂjc? 'gg](c: a§§l%rT hass %eealaurp Wﬁﬂfi%qrﬁ]eo%uﬁ?egcgﬁﬁe axle for rotation

therewith. In thermelbtrire dvertid apden parieré 2ad IS IRRcah P wRebr R bt Wifes 137 and four
associated gegrssd 38itbut dgurar. Ttanddd dusiraie juskinatatangeroeintetbalgsitmohterous other

possibilities. The ggal wieelsde3s,ara ¢aHPLedOnatbel &Bme&'ﬂén\%ﬁﬁm@ﬁj%ep&@@rm%@ls 139 which

freely rotate on 15respective axles (which are not shown for reasons 0 clarit%/g. C%n&of the roller axles
137, in this calPHBE% 8 JEFUE P TE7aNS TARBRA B DEAINVER ) YN LIELH 7S fRotor G dther suitable
drive devi@e, inithisficasehbsehevihgsriiaithtdd etronsatfsrafdtigios thebebmiaawsssbiattébe engaged
with a drive beltarHsivie cBrinkBSS shaw) idihe thivearxiss biramnayralitonatyely ke arranged to be
driven by @ MOl MG ' ERHANLA0S ARG AGR RS LISAIREIBLREARK SRR 6 this point that the
precise arrangement of the Follers 136 is not of . _ .

separate the liguid phase from the solid phase in apparatuses of the invention, suitable

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. 1t wili 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 rolier 115 and, in the illustrated embodiment, a bearing 126 in which the
rofler 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



importance, whilst it will be borne in mind that Figures 7-9 are illustrative of embodiments in which at
least one roller associated with the treatment device stack is a drive roller, adapted to be coupled to, or
in the state of B8iHY¥YH2d to, an electric motor or other drive apparatd§TZsfg187R embodiments,
the driven axle 137a is capable of being coupled to ¢ymotor or other drive apparatus through one or

more intermegiate stagkssaire plaenideniorfidtisafeaiumaf mome cmbrainentsef the invention,

therefore, that the treatment devices .are arranged. in modular stacks each camprising a drive system
comprising a E’Sﬁ?&? 901? gﬂn(')'\%%%)l Efﬁtievesgfﬁ(ﬁ %ﬁgsslg_na(ﬁgh\?vﬁg?eluﬁ et.rf? s?gg@ %ﬁésé’&%‘i‘é e ] Por ﬁqg drive
systems of adjate seacke. 30t iration AEERHYHT AN SipdinedibroPeinerBpRiaaplaisdids coupled to
the drive systenmefcarfisaiatack mayskivenitke thivarsy sieraghahanestibmaes fustbiasastanks through the

intermediary of the first stack. I, Re.sobediment ohEigures e hhdoe slagkinelydes adrive axle

designated 137b which may be coupled to a second stack to drive the rollers of the second stack, for
example via gsobee! TG qemitted-=karns Bigures arOctoretasity) shaented 35ognthe aldee@xle 137b for

rotation thereyify andea, helior.chaincouplingherotias witha, drysrnhest 4499t e-second stack.
WO 2010/079349PCT/G132010/050005 30 [00108] The remainder of the housing will not be

described in d&¥4f¥¥ince its construction is readily apparent from Figures 7, 8 and 9. It will be seen

that the housipgdaythis CRSEEOMPHRSR S FigE-PaNels JAL-IAR WRIRD MankrRelteddagsther to form
the six sides of a cuboidal box. The drive belt W‘%Eel 140 rqmalns exposed and access IS provided for

the 5elongate"SoHUGSHARES ih' thit! LasE B WARE "FA 7° PR REULIRG U R Aat B SiRE ANEIEC 141- 146 also
provides accesskave fRditmaseeritgumistising aflakp ssastbedriniraldtifio todtiatrtire R $alithis case by
means of fluidjgsiacsessdigitsy LiRiandRptions) 69 prectars b wbiehopsiale:ndigid rght manner
with terminal liquid phase port 135. [00109] Fi iJlustr stacks
mounted in allfggﬁnﬁ/%%% eb%?g g{%ﬁ%%é@%%%%%f%%é ﬁ%@%&?ﬁ?@%ﬁéﬁ%ﬁ%ﬁﬁ%gemer so that
the roller drivél@yjetert 6P REAERIEKEHLGPA HRTE HYSHLAFONLr Brigeskis 2 'S PMREPHRAEY Ctack, which

is in turniéouptedntetiagsotiarer gthemtrive. Spesifidalbskat crayebwheetid e df T Erstestadk is coupled

by a belt 180 {,2 dyivaRhes)sId0 i Arsacaad alacksT iR BRAsies 9mse arlapiadtosmounting on a
framework, re resentecgr%gja rail i}81. 15[00110] An elongate solid phase may be threaded through a

stack 99 wherT A pEHEPHREER I PSRE¥ad, as illustrated for example by Figure 8. In embodiments, a
stack is adaptegder atamaticiasiing ¢frses phese hrosghit=1A0didd] e mnianydisrensions of a

device of a conduit of a device of the dsla(ilgsur?gwave been descr\gegg grewously in this sgemflcatlon.

Where the Ierf)gffﬁ’ ‘ ?Saacfgﬁ%ﬂucl?\f% ‘fﬂ%ﬁ?ﬁ’ment(ﬁd orvglhbcpdé%tst’set%og‘g af eqﬁg?é?§ugdﬁ1%?8?éa in a single

unit, a pﬂjbesgimgwrb@@g_gﬁ%r@meﬁi\ae end plate 116 or 118. It will be recalied that, in the
completed apparatus, the first end plate 116 is in face-to-face relationship with a respective

face 122,123 of an intermediats plate 117. The channel 124 and iis facing end plaie 116
define the first arm of the conduit of apparatus 100 whiist 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 optionai roller 115 and its

opticnal bearing 126.

[6G931 As can be seen most clearly in Figure 4, the channel 125 has a widened upper
regicn 127 and the opposed channel 124 is of mirror image construction. |t 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 illusirated embodiment designed as a snug fit for an elongate solid
phase in the form of a ribbon. This is iilustrative 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



plurality of such units arranged in series, whereby the total length of conduit within which the process
is performed is extended. It will be recalled that such plural units may conveniently be accommodated
in a single moA&°#FEEREK, for which purpose all the devices within a mtfdfer &tk are
conveniently in fluid communication with a commony25fluid source, whether through one or more

intervening treaimeRiUSf SokalRQLiAldn Smbodimerts 19&!%@%1!!%%@%%1%(%@’5%”9 is
arranged toe oset %ISI f% Ieas rt ompe lu men of a]psgpgaraéus fgr contﬁlc pgamoblle
o

orm 1‘0 a ree Wa FEe Wails
elongate sollc? age Wlng H se. ‘fﬂ% energy source’may comprise dn‘ultrasound
transducer, arm%@méirdﬂ,t@I@léétraf@mgﬁ*PéﬁmfﬁgthﬁdG@}% W?éil‘éfdf‘)? veiietearptiot BAePUV source, or
30another souwgenigalecikemagneticragiationiiomimhaabseunes.(H yvitbieappreciadecdishat a
combination qf, ﬁ@g@aeaﬂwo%%?erg%&% ROV ORI AR CrhBR G PREHAARER P BRRIOY from

more than one e 5@%9 source, whether at thé same time or separate times. Examples of apparatus

incorporating ¥R L8RSy el SSHRIBREY IR by FIyGraSTT: §2 aha B oy 1t has been
2010/079349R4TI GBRO1DHOSEE0H Bihefzetiedtmonh déviteustaciossthettimebdposates siifasound

transducers. /z\%tmrwﬁn@%t% %@Qﬂmﬁﬂg%&figg@ﬁ@pﬁa@mm@w) d8\igg HQQueomprises a

centre plate 117 and end ate 1 8 to ther defi a conduit and |t ociated ports. A spacer
plate is provmae'aet?é CUSen%l(cgzljagent regf' (?\a %x?fé?e g!ggt?ﬁ %Hl}sﬁlecg%aen jzgsg%gr pﬁate is in the 5form

of a tran$@lucépiprarec] Boui¢ohirisheg dae e habRE VRIS ATV rRfTSBgiea 1hPsa Wit may be coupled
to a suitable eteeisicity fsipphmA o0 ihe casdiairhe amnbmdiaesk of gu s 28, thie tkiiegeticer plates

150 may contain & iaudh bele, hRrouid s commnEAian Semera he.aegrssiye reatment

devices 100, so that the treatment devices are arranged along a common liquid flow path

Alternatively, tREFIS fRAPH RAGETOSh &R YRESH A f‘b%\/f@@'?ﬁﬁ{/dﬁg‘?ﬁ? SEYeréflfoOEH%“I?qwd flow
path of every sitiagarieatntientaid nicesearosiorar bof ETkiteddmeregenices onep-bectiispobsedhlong a
CommomBquigJ'wm@aswhﬁ%atctm@%@aemerodﬁam@Q&ss,agbﬁh@r@ thensareedliauigiflow path. The

transducers 151 m ere r nted.b ther e er urce Eexample a
2 S o I
source of eIecTror%gé:ﬁoe e rajf;%gtp (‘)gr( é)xgp a%ultrroéj\%hﬁ/ Uc')dr ViSIBIR ||g?1 n tﬁlgocgf e, “iie end

15plates 116, ppeiginglding des R BGiERERS ﬁfé‘?@r?étf fothgre <hel lﬁ@@f@/@f ﬁrmw‘ﬁaﬁﬁg@@f%
electromagnetie meiptiotcd] @0 hkdglndvariantsofibeiappaakist afddgutes dddand th2rdbesintermediate

end plates 116,118 hetween ireatment devices & dispensedithsanddhs-iransdyger plate 150 (or

an alternative ener%y source plate contalnlnﬁ{one or more additional or alternatjive energg 20sources)

acts as & Lot ‘8‘5?@%?‘&%%?@5%@ ORBLAER BIPHTR ISP hLEY drFne sPRE PSR & cer plate
150. [00115] Fengddesiliistrates siatetrsagamert davisdhstdek troopenationcTheedlerasbund transducers

151 are ShOWmé@&%@Hﬂéi’%mQaMSH%@@@jﬁ@%dﬂ&h@é@ﬂr@\}’aaﬁg@dlilinﬁ?ﬁéleﬁ?owh}iwlf’eeifﬂ&@faayportion of the
lumen of each.t eaftlmeja (—ﬁVlce tq expose gﬁehsolid(ppase and
ris iquid spiftage ot OF the solia phase part.

[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 108 which in use is in fiuid communication with the conduit arm defined by the
channel 125 of a facing intermediate piate 117 and the end plate 116. Similarly, the end
plate 118 has defined therein a fiuid 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 fiuid 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,



25the 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,}ar{ititathf%a ribbon, is guided over a roller 153 and entef&&EPHTY8Y % conduit. The
solid phase 1 passes down the arm of the conduit tga roller 115 disposed in a through-aperture in the

centre plate Ihsfassesauehne:rlienands9up A Seconshampbingcrrduiheiardeing guided by
aroller 154 into a second treatment V|ce aft rwh the solid phase asses over a further roller 154

into a third trea?tmgr?{aé%\*}ﬁ:\’éngaﬁ%{%ol% C&%ﬁ? 8I|c§’ r,}ﬁ%ggg Sy %\fj gaf?gﬁé)r 155 Vefore
leaving the statgke- \WW@?@@KQ@@WWE&M@%@EWEMW plate define between B8Mumen within

the stack to migsmuaverradiatowio0tkApbigaie toalsttlustales axaspechohtheinvention which
resides insa system far %‘HQ&%%&%%HQQ@&% }%r‘@%’ﬁ% éoe!b‘%%FSt&é’ bdaﬂﬂ%%‘a#%;%%' to yield

successive treatments, comprising a plurality hase contact devices for contactin e mobile
5elongate SO|R?%§§§‘\?/I%O %ﬁfa‘ﬂlﬁﬂ“}f)ﬁﬁ?ée @&WrﬁH@s@%ﬂfE&%@%YwEﬁﬂfﬁﬁ%@s (i) a
conduit whichviBicirtlaciar pherecirelilay lipuirarisasersecress-gecgosantd defmesabufumea to contain

both the flowmgoiﬁé!da%eﬁa% anddbaymehileioneate srlidnbase. dihluichPharePeteHRm
communlcatlo?1 |tht lume odgyow gehe fl |drphas to enter, th Ium?ﬁ)eﬂow thr Lfgh it and exit it,

and (iii) solldB ec%no Si"ﬁa ommunication with ('-:'nltu ent cti 7the SBt% id phase to enter

the lumel¥, mWé%ﬁ@@gﬁﬂtﬂaﬁ‘ﬂaéﬂéﬁﬁ?tIW%@&IRJ@W&%%P@ﬁ%@l%ﬁ@%@%%@%ﬁ?@ﬁ@d@wces are
represented hyf fieaisnent dayisesckned baasystemsnasanged innd-selid ghasepatitwaydo be defined

between suoc S INE-RNTE SOn A UrCTa SRR Jn ECSRUChRPSS A ANE U e

successive phase contact devices one after another. A first phase contact device 300 and a second

phase contac?r:[%%""\ﬁ‘@ét%@ida?@ﬂlg%ﬁsé‘ﬁtww&é‘s’sﬁ?mpéﬁﬁﬁﬁ’g T HaRR ARPAR arranged to
receive fluid frbemeetomipatridirss filiiceseutearMethird ipiasencoptartdey dd @2 d@ldaigsthe pathway is
arranged 0 reggive &Iwﬁm@m arpsiRn iid mm&&%lﬁw%ﬁmrgq&mﬂ dyiduradiliustrates a
system in Whl&h the fi é hasg contagt dewgg :ﬁ?aqc eag}da%h ?(i vﬁb tact d vtce 301 are
arranged to recelvetfufD From 20 ThERrst faid sétrce M “tf %ase ort Bfte fifst phase
contact dewcé*B‘OO%‘ﬁrﬁ’?F&Wd@hﬁrﬁ'@ﬁﬁéé@ﬁﬂ%ﬂﬁ %Wﬁﬁ%@dﬁf‘@ﬁﬁ@%@ﬁ%ﬂ Bhase contact
device wherelbydfhdidgsaables todflawtfiranathetfirst phase contact device to the second phase contact
device. [00119] As illustrated in Figure 13, the first phase contact device 300 and the second phase

contact devicé888] afevfidiensalss ook I dt GHEMRR It sHRIPe HdrgelRdriierenbBiasEishosed in the
same phzse conteat devieetkiack. cCapsthgring:tive systeanofckigutiecldoasd laminas 129, the

side walls of the slots defining the side walls of the trough-shaped channels 124 and 125.
This is just one possible construction of the centre plate, since many other variants are

possible, including a one-piece centre plate.

[00971 In usse, the three plates of each device 100 are interconnected, whether

25  permanently or reieasably. in this regard, it is preferred for the interconnection to the
releasabie, to enable the device to be disassembied 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 cenire 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 fasiener.

[0698]1 Each device 100 iflustrated 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



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 cotipAgittyEBlurality of phase contact devices which are cotfpléePI8YEtEPs and may be
coupled together releasably. The phase contact deviges of 30each module are typically in, or are

capable of be'&aﬁdlﬁﬁ%'ﬁé tﬁ%\%ﬂﬂm&ﬂéﬂi%&@swg%&%@@ W&M M&@t%&ﬁ% Rhaseseoptact
modules of thatt %a Ié LQ 120 As |!Iust[ate 3, each tre tmeg} device sgat%kz 2, 203
Strate

includes a housmg Which fi” en]!i) %hrﬁbno muearll ﬁ%”c tues it easpaar?’e gnpr?gfudlngeﬁgose identified

as side panelsther? nagedan Rgdlvgsichethedinegiohe sasseaeride shintsiatewipriptiant 35contact
devices of thabgéack miTdnis werndgiadianoliersraparged iesgutie theiselidhase tM@fore

2010/079349R T %@%%9&959995@%?&%9@@ %%'EQCPB@%S aﬁ@wsae\é QHISIRAAIE P ARS Gontact

devices. The stacks 202,203 lllustrated by Figure 13 are sho o Include four rollers accommodated

in the stack hEﬂE§|Ffbfaﬁ?eeﬁgﬁﬁﬁ'@?'b‘ft?(ﬂ@%e@eﬁ%e&g%%gﬁﬁ;%? A516°%e BRHUITE RO SR umber of
phase contactderisey andrtine peliers \conoesied fedtre ¢rpnsig beagiackadedovits er more 5Srollers

arranged OUtSrié’s%éB@/@B%Elgteu%@ub{f%\’ésﬂo%oq@@e@%mr%%&@#@@é@%lﬁ@ thedyaysinghOptionally, at
least one roIIer e, at Ieast one of the,r onnecte to the housmg of a stack) is a

tack (i lle
drive roller co?mec%ecp vvﬁr%eor? %gfwa 5160 %@lﬁ ac%’r?ﬁ@%te wff"hWO ¢ r?vé”%%%s:’e Tor causing the roller to
rotate ari@ drﬁ@”fﬁ@@ﬁi@fpwagéewwgiaﬂ@w mesedhiisiise haETeRfGR1e% P for microwaves, or
another energeconregato slOekposeibadrigiphotdadco nduibioiene rysinibiscaseitthagnergy

comprises migiRUeNESAAERISS e s R SEnRANCURNSE e RAABe L AR7. 100121]

Figure 13 illustrates a solid phase path wagw ich comprises two treatment stacks, 202, 203 and,

downstream f?BM%at‘él%E‘%%“%’”séﬂ%?'mB tie 2y BBFHB?@’ RG'3eL5H88¢ aﬁefb%p(ﬁ&%éai@%ustrates a
sensor modula@@ ddmairmrgibrte Seidshreteicts)dog $baete heimritesgarametarcgf tiee solid phase

as it movigs algngthepathwayebwitbtherefoisdis arted, that kygure 13 illustrates a system as

disclosed herein for subjecting a longitudinally mobile elongated solid phase to a plurality of
successive tré@iA%énts tetiehigydembidithedesacsdnvor deviceransasdedwutiidiectaecessive phase
contact deviceg&f ;El%%&ﬁ@mf%datﬁfnﬁ@mﬁe%mte{h@femﬁpWHQ #haspas temewas along the
solid phase Zggathw A grges Se?cré%%[a evj %§ tgr%cal rXoCréJEan”SG qegqtﬁ% ngf ?es!ggég%rgatg’netlc radiation,
for example this may detect fliorescence trom one or more Hhorescent rabels, for examplee a
fluorescent dyYRIRY-LBHIRIERr RAfOEHFEBIRS SP’EBHWBﬁ‘?éﬂBﬁ§Wéﬁ?@h@%@ﬁs@ﬁﬁ‘é§’com prise a
spectronaéter disfgexarnthplend hisspacirom etérankhecsersothmayhdetect anyiothecadtectable label or

any other detegtable pArameiekrtHb e salidebase WdSidBs 100, whereby, for example, liquid may
leave a first device 100 through a fluid phase port 109 and then fravel to & fluid phase port
110 of an adjacent second treatment device 100 via through holes in an end plate 116 of
the first ireatment device, the intercommunicating through hole of a spacer plate 131 and
25 infer~-communicatiing 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 roliers are described later,

in particular with reference fo Figures 7 and 8.

[001G0] In the illustrated embodiment, the stack of treatment devices has terminal plates

30 132 of different design o the spacer plates 131, although in other embodimeants the
terminal plates and spacer plates are of identical design. As illustrated by Figure 6, the
terminal plates 132 have a through haole 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.



25particular 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 purit} RHBE#ether a chemical reaction has gone to complef5A/ 9B HHEXEhbodiments, the
sensor may be useful for detecting binding of a labejgsubstance to an analyte coupled to the solid

phase; suitablgdapglsottheseaRd R0Qthar RISRASES, RRULS sagionuslides, ngrespent substances

(e.g. dyes or semiconductor nanocr stals%, luminescence substances and magnetic substances (e.g.

magnetic parti&RSTot4SF KRR HRHHE AP AP PAR IR MRS I PRt PR GRS EE 83 ctrometers
are arranged id@cfletietisrmmnetilfie2 4. tE achaspd darornatéridmepiise s’a sedimddarsmatce 258, 35259,

260 and a radigipmdetadankdBoid 9 dededmighir dimsahrmadicatly shavsdnydrrokamlines radiation

emitted from each s e and ref f the. solid pk receiv; Q .

010075340 B LI IBOR00 by e P AR Pl govcenoh o v
sensors arrangétfireXicohMiRrelESaRATIZTERE: SR1REF ST EPaRRlmirReRT é%ﬁi@‘tﬁ‘é‘tfﬂ ®ach sensor
may be differént ! the othe i 0, @ternatvatby, latlerst thwe wt thei traltsensdrsqaaynbe the
same, f(_)r exaéﬂﬁ’é?s?@é\élﬂgef%éfn%ﬁ'fb‘&ﬁ@%1%@%’:@5%54@9%%@%%% A BROWDiN Figure 13,
appropriate rollers are rowdﬁgél"ong th(,e tS’Ot“d Fl?sg B[%ttgwany{ outsjde the phtas tn:;}ontact device
stacks 202, 28%7361*33% fg?&? g FPResProliersoatsidé eos?acﬁ@% ?5‘6?%&% rls{aovgners 161-164
associatédl withethrseistletionis onds. [T 2PRFH birte1B! ik toaFiglireseositle Emdr BRe%srves also to
illustrate an agglitiarahieativier manyesnbedinaeiis.aldtheodiselosuiennanelymomdulaniy Modular

systems and HOARIATAILRGR GRTPIAE OSEI0PICHLALIEIALARRIRNA fh components are

provided as modules, I.e. as self-contained components which can anged, added to the
system, remojd fzpim ibe:sysiendiaecehiretktanionmiatdeasiqradi aidhe sysiemuihedt disassembly

of the modules Suiighly. Syl ATORI, BUSIR-COIRISsS A IAMAIBEKdaakafon) (o which

modular components of the system are releasably coupleable. A’system 150f the disclosure for

subjectin§ a I6RGRATMARRHNIE BsALMES SARTTIHEER REWESR PAREY B QURATEV S difents may

therefore be a Modbkainggsienfunhichincodgsriseskaifrahidedikceont wathentotvicaspliidsd aentact devices
and optionally. R &1 speiR.addiicnakmedwaticampRaanisRiihe sysiane mayde mauated: e.9.
releasably couglgd?%lr%g the solid tQQ%§% s%%ﬁ‘é’\/ﬁXt'eTs\éR}%%”Xg at least some ofﬂt}hﬁ guccessive phase

g8s g are separa an end plate for bo
contact modu?es are arrangea |Fr)1 P

successive treatment devices 100,

20  [00163} It will be recalled that the stack of treatment devices may define a single liquid flow
path through the successive devices of the stack or, alternatively, the liquid flow path of
each treatment device may be unconnected to the liguid flow path of each other treatment
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 1o the
elongate solid phase, since all the freatment devices of a stack serve to provide a cornmon
treatment zone for the same solid phase. Accordingly, a solid phase pathWay is defined
between successive freaiment devices, {o allow the solid phase to leave the conduit of a
first ireatment device through a solid phase port thereof and enter a sclid phase port of the

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

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

[09164] 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.



20o0ne or more modular phase contact module stacks, although this is not an essential feature of such
a modular system. Where a modular system includes modular stacks, each comprises a plurality of
phase contactdEALEE Rich are coupled together (e.g. by clamping) ald WHERTH' e embodiments
are in, or are capable of being put in, fluid communigation with a common fluid source for the phase

contact devicasafsPatanty R FREeOTHRBNS ipRiSYstemoalitie dnelosupalnnddshoayditet phase

contact devicg, au( g secon piase.canlactdevice s disnose suegessien alggg fhe solid phase

pathway and are arr n&%%%o receive Huid from a common first fluid source, the g)‘fstem typically
comprises phidid ebpftacehEatdstiRey 4pidcaTe frsindiig Setoig PraslldBRtdREReledS are typically
disposed in thgisathe sisCkh#se histratats thidg ueetidnsdehcasmod ufansijistemt0sraaky dadther include

a modulag segrar geyicoyllsitalad AR MofIe A9 Anlla/Atantsal Hi8 sysiahydbempdular sensor

device 204 is reglaced b%/, or supplemented with, a modular deposition device for depositing a reagent
or solvent on YREESIR HA&4¥%s it moves along the pathway. Such a modular deposition device may

be similar to mpekés 204 Pﬁﬂ%hﬁa\é(? SERSON ASMISEs daBrahd AHVEPiaaRs RY.9PeLEMOIR.deposition
heads, for examgle mkdet 35heads, as described next. O}gOlO/O? 349PCT/ 82019/050005 35

[00125] Figurl Qrfarsrole SRISANRER 'S BRYGsiid T TRCol Sre AP Para S B S YEtEm BI8HE disclosure,
the depositiors bmiiaorisisihplarteanst ener@epdsitionrefevieed 8¢ Abadhirohercasy iof figeite 14 there
are threqgleposilippdevines126% afasd db4» Ihe 17 eashslepasitiay davicgdsradaptaddo deposit a

reagent onto fhe sl piass.d s IS AINALASE SIAYRBAAAY I DAY, il bg pnderstood that

the reagent deposited by depositio s may Include a combination of reagents, for example a

synthetic buil Mg biFEksRer HehtlR/EtBIesc/R0Br, "aricPeRatalRd et fuitibiier 85siigtdeagent or a
reagent combiinatiaie)wsilbtypacahydpes dieposited norselutioriter dispibigion ifite beaidvivekiiciés Exemplary

dgp_05|t|on de¥!8%atﬂﬁ_§d%‘%fﬁJHW&@ZH@J@H&H%Q‘%@W@QHi@WHfBH'%E_;QH’&%E@&%C”'C dispensers,
similar tg those usetd in |rl1 ée('t ,thers. IE|0|\]/veve , artle}/ cont;o Iat‘t)IS d&posﬁton C‘FVIC m%/?b.e used.
[00126] gepo%?ﬁ%‘?? HEAEE ,‘F’or'cexaéﬁ?n%?esploe“irbeolrerg ri?’((:mcﬁsopgﬁgé/ S, mgf eeprrcf)\ei‘lr &d in' modular or
non-modular fomagestire geeidertad b présetratd odredbyesitin AT OIS MRIAUPHBBE O options may
be mentioneds Astalir@adyeaserineds thespodula g b ofiddanse 3ot binay basnadifiadviadeplace the

one ormore dl%rc?%%%s_@iﬁggg"g‘@ﬂzsﬂf‘g o‘?f\;ﬁ'}g&?o‘i‘iééﬁg eYiaesd snoliREMaduRyYarant a

treatment device 100 is maddified to include one or more dispenser devices in one of thiflates forming
the device, typlEIRF4VITPHRRESY 1% PV AZIRIOOHE GF IoFE Wb BB RIGER A8 mAT be
includedzh botmerediptdtegib s hiscditBhastishpuweiso dFign ddbnsahef thehelidispehsimyim@ads, e.g.

piezoelectric ZRdisRRASSISIATBMBICBLREL Y Hiiersncagiuperalsd fifsiale Lo4nadiH6rR.i4 650 and

165c. which at least one roller associated with the treatment device stack is a drive roller, adapted

to be coupled to, or in the state of being coupled 1o, an electric motor or other drive

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 freatment devices. ltis a
feature of some embodiments of the inventidn, 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 o a second stack to drive the rolters of the
second stack, for example via a wheel 1406 {omitted from Figures 7-9 for clarity} mounted

35 on the drive axle 137D for rotation therewith and a belt or chain coupling the roller with a
driven wheel 140 of the second stack.



Advantageously, the or each dispensing device is coupled to a processor, for example a computer,
which is programmed to control the dispensers for spatial addressing of the deposited materials. Thus,
where there at Ui Hispensing heads, each dispenser will in some* &AMt deposit its
reagent onto a spatially distinct area of the solid phage 1. 25This is useful for example in solid phase

synthesis, wheys: geflifferant Syihstic dHIIRG Ripskivayle-deposiadiiraneachonirplgrality of

different depasition heads. Thus, where a, biological, or other polymer (g.g. an organic semiconductor
polymen is DO G O ATER B O HSD dBTos TS GEb L e B Eor oligomer. for
example a différeriisgriiic ideiseoeisligopéptittchmas kasellef fugivepirdersyithesisidasdifferent
nucleotide or gdelignpucientideiia the ease olnusinioasidsynthesisand ia diffetentsnvposaccharide or

oligosaccyaride, i e, caserolpabisacanaiye suaesiendi e case ol opldaliase ypthesis.

additional synthe uilding blocks will be applied to the solid phase in préceding and/or succeeding

| > app I . :
steps to build 1% 8% CoMPR:BEFRTBISAWIUCE SESRTHIEtEP I ALH SR R BAHI°REPE may include
deposition of tneagdnt fiasmta deposiidiilieadydes exaenpitt 35theptiepo sitiordbm Ufpidickagents in a

further spatial gdgleassinsusigdenfinerPniRctingitbaisalid Rrasevithsa liquid phase as described herein,
or a combination thereof. WO 2010/079349PCT/G82010/050005 36 [00127] In certain variants of

Figure 15, thd ®3pal&igsriés!foill cortasting mandileceionybstagolio phistinmitfreartowingTeid phase and
ah plate may caimr&aeeqw&ﬁmEg@m&f@wg@mﬂm@g%mﬁ@g efdheifluidehgsegontained in
the apparatus_inste f, orin itign to, one or more dispensing heads, 5[00128] Also included in
the disclosureog?gevga%%n s%%jf:?agﬁ! Fgoﬁ?g%\év@q%h;{wg gﬁﬁgaﬁ?gﬁsﬁaﬁr%ﬁ%&ﬁﬁ%gr%é%ﬁ?e elongate solid
phase with a fiB\HRE MAdnpiase AR drisfaterfieficebmpdeornedr itbref eleshsiassiscesenisstead of, or
in addition to, mnewer nire dispencmgdeadsanstoosensors THR0h28} dhesinveadmnethierefore also

provides an apparatis,fox ﬁ%@ﬂ@l@,@%@@%@&d%@%%g?ﬁ. solid phase with a flowing fluid phase,

comprising: a conduit which is of circular or non-circular transverse cross section and which defines a
lumen toisontpion botlithechHgungpituit plraseyaredtiadad bilewglo ngatek 98ldhehaseritlidepttise ports in

communicatiqn yitg e lmen aloveibe fluisl riase 40 sriabdas-men siowithyeualiitand exit it

and solid phaset%]c;rt,s INn communication with the Jumen to allow the mobile solid phase to enter the

15lumen, mov¥ HPBLG IR TLEE 'SR B S RERNIE. Smprising: a sensor arranged to determine a
parameter of EHW%D@@%@%%Q@R%@A@% &1 EHRIGY FAUERAIEANEELIR R A3ELhe lumen to
energy, or bo%. Flgtherbogtlonal fel?turtgs of surchta(Pp%tus ma%bqhasf desg:ﬁqb,ted .els?}zvhege herein in
relation to an Apparatds for Contacting a mopie aongate golid pliase Witha owing fitid phase.
20[001380 Figure pBeasd isbeatantsiahecempiedihie arnsla B RICHERS IORpRefeRMRIPE in 2

plurality of such units arranged in series, whereby the total length of conduit within which
the process is performed is extended. it will be recalied that such plural units may
conveniently be accommodated in a single module or stack, for which purpose zll the
devices within 2 moduie 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 jeast part of the lumen of an apparatus for contacting 2 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  ancther source of electromagnetic radiation, or a heat source. It wili be appreciated that a
combination of energy sources may be provided to enable the lumen 10 be exposed 1o
enargy 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  [e0113] Figure 11 is an exploded view of the plates constituting the treatment devices 100



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 00 solid phase
ports in commURigd{i8F¥rh the interior of the conduit to allow the mobil%@&’iﬁ%ﬂé’é@"ﬁé enter the
conduit, move through it and exit it, the apparatus 25comprising three plates, each comprising two

opposed faceg; hg AlatesReIRgeleasabnklgKsaRReRistHithiacaiatase relatienshipesyich that there

is an intermec@ri%te rr%ate be¥v(\)/]e§n first%a&d S conq eepnq (plates1 é e interconnectgg ﬁl?ﬁfgeﬁ rming a unit

. . tmen LUres £, ed frea vice .COMpIises a cen .
having a first efid and 4 second%n , the in ermadiate P ate having an apertcure defined therein towards

the second eddbeiA@ it {6 dHfiingdhen dafrirg atirdertie i iis Pasexsigteraperth @Gy 30having
a roller rotataklyaviangeshibereitaand veberen dhe:firstoend tplateanchéginterediate plate define

therebetveen fist Aol e cancid e sneRodend late AR NtamEdPalpiR define

therebetween a second arm of the conduit; the first and second arms extend in a direction from the

first end of th&"AhRIGIREILEGRYERE SIAHETHTHRY AR I (R TEE" e ST ASTE Rbnnection with,
the aperture; Bigdrat F2ashefrersfiteer 35itateSlcommistEd a bengbriwledngery ity detstmine a parameter

of the solid ph@aagnifc R MR (R34RBLTile BIMMUARR0LE3 b eRIsANARGaMdA determine a
parameter of ng_fluid hase; an nergy source 10 iﬁ? 0se he Aﬁé?rﬂa%i% «QI/HFF ﬁonglﬂg lo energy; and a

iy hed | X :
deposition deVice for e%%%q ﬁgaaoggbsfgwgeogﬁ 5 the Sl phase. The’unit m have fuid phase ports

in commlthica®fsh RETMAR FREFRMEY DReUE6PRILAEIRS AHEBW IRWGTY pRAY tyenrBrehiEsgBRRliit, flow
through it anddexdtdt.of berifissihand secondeaitas ma\h e dchdsavalarkegicmioweligdsdiedirstrend of the

unit which regjands, iNCOMAURIRAIRNWII Ao A BRASE AR ARFP e IHIdrRDASR AL, the solid

phase port of each arm being spaced further towards the first end of the unit than the fluid $hase port

of the arm. 0335 TPARHIERRARRY OB PEERS S ARV T ShATES 'BY BRIURE F6°Whkch
10comprises afgitmtreptisticapgatiatu&oéRigaie UtraMuig ahasiipéaiituls dfirigesetisendmprises a first

or upperqglateda-iniace19-face LRargeameniavitha sesond aidowes Blatevwdgaskhg:twanplates are
connected together, e.q. releasably connected, for example by means of bolts accommodated in bolt
SRR

holes 30. [00 T FUetare of the first plate 4a is shown most clearly in Figures 17 and 18. It has

15defined thergin1aglid Riase pors Shaadidd amasswillde explainagtaiaiopHonallys 116,
118 between treatment devices are dispensed with, and the transducer plate 150 (or an
alternative energy source plate containing one or more additional or alternative energy

20  sources) acts as a commmon end plate for the treatment devices on the opposed sides of the

transducer plate 150.

{00115] Figure 12 illustrates the treatment device stack in operation. The ultrasound
transducers 151 are shown to be emitting acoustic energy indicated by dotted lines 152
which enter a portion of the lumsn of each freaiment device o expose the soiid phase and
25  the contacting liguid 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 raller and
30  upasecond 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 iflustrates 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



includes also liquid phase ports 7 and 8. Also defined in first plate 4a are one or more through holes in
alignment with the solid phase pathway, to permit dispensers to be mounted above and/or in the
through holesY&t 4-B8H¥&d reagents to contact the solid phase 1. In th&SH(EEHEEE bodiment, each
of the three dispensing heads 165, 166, 167 20is mgunted above a respective through hole 169, 170,

171 as an altgrpativede, eachdispensingheaddaing provided with an individual through hole, a
common through hole or slot may be provided for all dispensing heads, in the case of an apparatus

having plural ifigpetisingrad&ddsc (06883 FhespecorfdhliteHmaydiestidessearsyatdigiares 19 and 20,

where the seggp c%ﬁelﬁtgné%gﬁeup%s@bt@naaféesQﬁia@,&h@@mﬁé@m@m@@ém@nnel 6, shown in
the form of a oI oW t{s to. accomm et g@sm h sel 00134 Lustrabgd in Figure 16, the

deposition apparatus a&gTBﬁs‘ﬂ% arPc ers f§ toewﬁle e trhceo%tof;dn Bha%re;n Y"Ifto and out of the
channel &viadkheasdtidoitasesparts 9*%&@?‘?!@%%?@9*39&%91@%?@6 ARESHTRTDRIERY in
respective pofty ehanagtsvhbitraeditldidn S0cartmuaicatianswitbesotickplaten pod s diserch 10n§D0135] As

previously meptigned, i mﬂ&%%&g@;ﬂmﬁ%@&lg%@ﬂ@%@d figsid RhasRipA%S 7 and 8. In

this respect, the apparatus of Figures 1 be adapted for use as apparatuses for contacting the

mobile elongé’t@@é”iﬁoﬁﬁé%@‘:f%ﬂl”f“g‘ﬁ%WWﬁdﬁlﬂ'B‘ﬁé%eeﬂWr%ﬁsc?v?@”fﬁét sHA§8ig heads 165, 166,
167 and blockimgptirdagt d1dlésan6 G 3BET Ohdselpdds xaamplensplineails be sumable plagshehe liquid

phase pepts 7naidlB:81e iRV (2 SQA04R7034ARRRKUGROLOAHRRR BB ientdicararinication with the
channel 6 WhICh tggﬂethe[h |tp the flrftrﬁlgte forms a cond |t fn|n Iu(;nen to gan |n both a

Vices are repre reatfnent devices
flowing liquid phase Any the obile elongate solid ﬁgse Vw ase ports ; and may therefore

be connected¥S'RIBHPABESIOERATD %BIV’&‘W@W ﬂ&ﬁflaﬁﬁ'ﬁeﬁ'ﬁ&%@e{@tﬁé}%‘ﬁﬁﬂﬁlf’%ﬁ?& remove it from
the conduit. Suelzaivapparaiius is2bsionsiai tohtizatrod\Figuretiirpinglihiat Kuscastiveelhastapie@dto prevent

the liquid phaﬁ@v%%e&%%%hsn@memt%ttaﬁ%g*aomsc%egdmgeg%&&mp%gsésmgakage of liquid
phase through the solid phase ports is swtablﬁ/é)revented b{%{ removing the fI %ll UI Qase under

suction. {60136 EREE "ﬁ ?ésﬁoaf’éjdpasrﬁ?ﬁ%sﬁéo aisHREH: gi}?fédrﬁrgoar%?f? 5'of the
10disclosure forcervemting %rerﬁfbbﬂleoergﬁgét@ls@aanghagetwttﬁ@w%ﬁﬂaglﬂn@dm@wgmre 21is

intended primawilydedsshovesliiferantelrmenisnafmigysiess, or a system section, of the disclosure and
their interaction than to represent the specific apparatus of a practical system. Similarly to Figure 13,
one system of@AE! 8lddive pestitiietvatogl sy IRitjustiags a system in which the first phase contact

device 300 and the second phase contact device 301 are arranged to receive fluids from
20  the first fluid source in that a fluid phase port of the Tirst phase contact device 300 is in fluid
communication with a fluid phase port of the second phase contact device whereby fluid is

able to flow from the first phase contact device fo the second phase contact device.

[00119] As iltustrated in Figure 13, the first phase contact device 300 and the second

phase contact device 301 are reieasably 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 #Hlustrates 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.

[0012G] As illustrated by Figure 13, each treatment device stack 202, 203 includes a

housing, which in the #lustrated 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 roliers arranged {o guide the solid phase



comprises a plurality of phase contact devices, where the system is arranged for a solid 15phase
pathway to be defined between successive phase contact devices such that the solid phase may move
through the sUtREENEYvices one after another, a first phase contact Helizl? %W%Upsand a second
phase contact device for 101 being disposed in sucggssion along the pathway and arranged to receive
fluid from a C%mﬁ@Qﬁbf'H&IdfMQs‘éq&#iﬁ@a@BQtsﬁdﬁﬂﬁd phase-eentactdexice RO alrngtheopathway being
arranged to recejv Osecond fluid saurce. A t hase contact
device 400 mi%%ﬁ in %rgéjé?ﬁr%ﬁﬁgaﬁgﬂ with a%f? prﬁgé%ds(%é oﬁ%geg {sg?:%tgl%(? Ll{%g% contact device

401 to enable" it & MAPYFORA" Pl THRSE ﬁ%@%ﬁ%&?r@@\ﬁeée@%dtﬁgm%%é%HH”ﬁ??éé’é contact device
401; alternatipebsetbenfirst 0@ anatseeonded4Odophasel cotatibdsvicesnmajube arsangeudo receive

fluid fromhe rf&%té'%ﬁgm@t%mﬁ& hothi e RNRPLETLn SOBBMNIGRLA YR thged%wst fluid source

via a flow path which does not include any said phase contact d |ce In th| jfr arrangement the

first and secohd FRgsE R ate*\e;?éégﬂ%é B BHRSREE ¥5 4 %Qf’r(?é Sample a fluid
reservoir, via @gmgf@bmié@t@diwaﬁ@dfmﬁgeapbmmotﬁéQ@B’W@tﬁﬁ\/‘éi@ev (%W@hi%ﬁfé)@tésas a fluid inlet
port. [00137] Ihedirelkdnd angsecent40lcphasere rinst i emisesmaayihereleagaplyssoupled

30together anq%%sﬁﬁlﬁown Clg rTt}he I||léSrR %}gqrgp%gqlorp% SR g% ragﬁeg[g%ﬁg r{a}&éﬁ% o{oohase contact

devices in whit hase contact devices may be | in, or ca put in, fluid
communiBatidiRARA fﬁ%ﬁ?ﬁﬁ%ﬂ‘cmﬁd‘%%@ F‘(S‘F%YtHB ‘ﬁﬁa@é% é@?ﬁﬁ\%@é”@ﬁﬁf@'%’&v%he stack
may include arli@usin@whicétigded arazapatas!ithen pirdse weptatbddbices of the stack. For clarity, the
housing is not shown in Figure 21, suitable housing as being 35illustrated in Ff%ures 7-9. The housing

may be conné@é&%ﬁ‘@*f‘l@ré34’3@%%&?&%8% RN EPPRAER® AN IR Lb fPBifase pathway
outside the plrage2odriadtdbevises EoMATA0ATY 0 9340 PEIVGBZB 100 50HebB & ikastrated by

Figures 7-9, aaé@ééf(ﬁ&?réqléemtrm@s%t@@ksmae/o%@z@ré\é%ﬁ@méahffz@@aﬁg&eem@s@f@lﬂve device for
causing the roller to rotate and drlv ftt e S ;Iéd hase llthl’00138|]0Th§,@ Egm |IIl,!tstr;f}t ere Flgure 21

further inAudég'8'G m”f)%ﬁ %%r%?/léeoarrange UtEide the SUCCa%EiIvE p%ase contac (?u?es for

depositing a ré%g@tﬁtj(*iﬁﬁ%ﬁ@é@héﬁﬁh’%étw@iyﬁ?w AfolRAosRsHE PR IBafNES N® &he case of Figure 21,
there are showndia:fe-dlepsierasijordamiecesats o kosuanty b éualtisug hdbwvidne @ppreciated that in

general lerms ARG MAEe 4 0@&90%%%0%%% Falao LA oL drRosliandadags: lrgspective of

the number of Geposition devices, in some embodiments of the invention they are arranged in a
modified treaﬁﬁ@ﬁf“cf@(/ﬁ?éeﬁg‘ﬂﬁ%ﬁgﬁmeﬁﬂt@?éﬂﬂl@“?ﬁ@ﬁ?étf?‘fﬁslﬂ'ﬁﬂ?érfssogﬂﬁ’aﬁ@% 10this is not

an esseritial featuweyof The savemtienrice typically comprises a detector of electromagnetic radiation, for

exampie this may detect fluorescence from one or more flucrescent labels, for exampie a
fluorescent dye, semi-conductor nanocrystals or combinations thereof. The sensor 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. ltis in

25  particular contemplated that UV and/or [R spectrometers wili be of value in forming a
chemical analysis of any soiid phase which has been used as a support for soiid phase
synthesis, as a tool to measure purity and/or whether a chemical reaction has gone 1o
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 radionuciides, fluorescent substances (e.g. dyes or semiconductor
nanocrystals), luminescence substances and magnetic substances (e.g. magnetic

pariicles).

[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 2509, 260 and a radiation detector 158, 159, 160. Figure 13 schematically shows by broken

lines radiation emitied from each source and reflecied off the solid phase 1 to be received



[00139] The invention includes systems which comprise a deposition zone in which there are arranged

a plurality of deposition devices, as in the case of the illustrated devices 465,466 and 467, for
depositing re§BAtE° 8’2 solid phase 1 in a spatially addressed manng(r:.Ti%%%iﬂﬂﬂmﬁe system

illustrated by Figure 21 is shown to include a sensog4levice arranged outside the successive phase
contact modulgsHorAsternining-mnaraBriesplithecspligiaRased amivrmerasgiongthe pathway and,
in the embodiment shown,. two sensar. devices 4 llustrated llowing the second
phase contac?odrrén\}%ne(%\% té%ﬁ%nﬁﬁg@g id %ﬁaesaerrgg {/J‘v%ré%l? ﬁéﬁ‘rt E?’e %&% B%ﬁg%qelﬂ%g% Figure 21
illustrates a s§ERANHERTHY' droG8uE Phalansivsivas! RRTERRLE DR AGE GERRME Tk RabEession (i) a
deposition deviee:fosrdepositngrane g entfantihreddikdehasadasidmuteres along the pathway; (i) then a
phase contact module; and (iii) then a sensor device for determining a parameter of the solid phase as

it moves &lonPE3 At bRGHErIRgARBIRATRSSYARsHT B ERyiHRY 210119 B RS'HEE™St is shown to
include a soliggheseoypeiticthiapysan @ondatevitexitles@ils 12 0dra28 éxaimpte @ titslsemgliensving along a

solid phase pgthuavnd b S¥Iem b8 LisigsiaesolchsvpRis 4 22wy inishaweas Areglin Figure 21 but

may alternatively be, for example, a cartridge or other container comprising ribbon or other solid phase
freely folded ijp@d2énfinact, B osisdapehiifigu@a antemdril. Saoleaboritaihst gt faldetiitone phase

advantageoushyer Mitse.selidinkass e bewithdrawadiaprbe.selid nRhasessrrlng &Rdwith

application of a lesser 30force thgn might be required for, withdrawal of the solid phase from a reel.
The soliaophag%Dﬁlgé%sgg ﬁ?%% § g‘%ﬁﬁr%alwg%?f iﬁg?ﬂﬁ%ﬁ)togfgﬁgg{sqeecggﬁ?gre ?)tgr {Jeni% i?]wgg&;gsspective
stage of an oveagilgsdee8s stirerinplecasuttiybid FRASSI S IHrTRaIRd skt e iBodiment, the first

treatment statigaEemMpREes ade prsiliger onesamniaining one: aaanpeet depesifimenteiices, shown as

deposition deylgas 4oy $PRe Hdafowisalline ApRostiandexieas aisAsadaptatinanglialy address
reagents onto the solid g ase 1. For examplé, in the case of WO 2010/079349PCT/GB2010/050005

40 solid phas&"SYHtHAYE I BARMERHHBRAEES AP SHEREI0 adRIPESR"Y uBEE R &YRHHERC building
block, whéreby thedikpesitdnr zohiedoramsioyithdrsdlidnphiseldngicasedy Bfaspanialgiudattinet areas,

each area beigg.QeeRied-WAdiferantexnthatis hudding Reskwitthe apesef theamuibass, there will
therefore be fomed oR he-sold Phase An.aiay, of spatmly Sisinct aiemn, gagAgen occupied by end
product molec Skricture. Eor examP e, the so?ldup ase synthesis

55 @Paurgrs ective prede ermine )
may be a synfifeyienehis BidgirEr poRan ep, By & SHp EptRRECIN 1B eAsons bl Pid8Fessed

deposition, eaghhekg. plysaliyy odtdeposiiondedicesdssthe depasttbotaconaidepesitsradliffeient amino
acid, eachy to form,the InitiphagpR.acihrbig paIMPaRtide IaBs.amaWR frem Haednitial raning acid.
of such a modular system. Where a modular system includes modular stacks, sach
comprises a plurality of phase contact devices which are coupled together (e.g. by
clamping) and which in some embodiments are in, or are capable of being put in, fiuid
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
sysiern, the modutar 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  hpads, as described next.



10[00141] After deposition of the first reagent, the solid phase is washed by passage through one or
more treatment devices in which the solid phase is contacted, particularly in counter current, by a
washing liquid" &’ td&trated embodiment, the solid phase 1 passes HrEGHHHSAER 473 comprising
a multiplicity of interconnected treatment devices, ingjuding the first and second treatment devices

400,401. Exem@{ggy #5@:@“@”%%&&65@(&:@@é@ﬂk&éﬁ%ﬁﬁz@b{eﬁ%ﬂ%&@m B égﬁ‘ernp@ﬁ%@ge through
the stack 473, th SO|Id se |5I osed to one or morg endséors illus Jé%tc%d aﬁ sgn§o¥§ 458,459 to

determine the 588a%r8te conﬁﬂe 1on G the first n[%lat ¢ SSEE% r examp e She of synthe5|s 458

may be an uIﬁaﬁﬁ(ﬂ%‘f‘sb@dfoﬁﬁﬁét}eﬁraﬁﬁ%ée@ﬁépﬁwgéﬁ@%@ﬁﬁﬂﬁﬁﬁ?e& %‘bétﬂ%ﬁ*ﬁeter to enable
the UV and IRspeeisa ¢fvibeisalidphosaitpdis meagerechto ©asune phatéhe-aminesacistisar 200ther

synthetic builging. blacks EEVIRSlY. q?&ﬂ%&%’n&’&%‘?o%t%l' 9&%@8&?8‘8&&%%}8&89%%“ to the solid

phase in their respective defined areas. [00142] Figure 21 is an abbreviated diagram and does not

show the muIﬂE)?Q%fB@fM&HF%@ﬁ@?Wﬁ?@ﬂW&ﬁG% ?eﬁ’&ﬁé%%ﬁ%’ﬁl@?é‘%b%‘ﬁ'ags?ﬁﬁé Whthesis. Each
treatment zonetelystiesastivacstage bbtite seligkpHaveisymirgws wedbetoveralythe system performs

the 25 Synthe&iﬁw@iﬂ%)’i@iﬁﬂ;@i&@ﬁ@b@%Ed&@t\é@%t%wgh dheyRAgysIHeatmentsiages. A typical system
for performln%a SO|Id hase, Fc,a/ﬂn({wess may th refore COITIPI‘I e g]e followin ng t &)gs f treatment zones:

[00143] 1. A preetreoa? o Rt Z0Ne 8854S4Tr5\5'%terﬁ'd a'tezggr%c Tice At [6ast one pretreatment zone" for

performihg or@%%?%@ﬁ&sﬁﬁﬁ%ﬁrﬁréw@éﬂ%@ﬁﬁ Hes6 e 'ﬁﬁ%ﬁ?ﬁ% COMRYERGBY CANHAIRAP

pretreatment segusiscioderme deathe: sekid. 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 oiWéﬂ@Bﬁﬁﬂﬂw@eﬂﬁﬁk?r@WﬁéﬁFﬁ%@ﬁHM ISpeRiTESnTERY be kA9t b prevent
reaction subsequantly: dorthedasefoha 35cetadonaiber pekalasicsubsiratejqoreteatiment may

comprise an qpHRRRb RV PO B34 P LI BR0AUORANOR h HasID SiagEfayoned by

acid activation, attachment of a spacer, OE%onaI WaShmgCE é)flni% rotectlon optional washing and
W

attachmeht o@%ﬁﬁé?og’rﬁdéoﬁﬁ%ﬁﬁ%? Ry thesdec AR S S parate
treatment zorie¢eRs; |W§®M@eem@b@ﬁm@ﬁ®baéwiimrééﬁﬂe¢1ﬂ%mpmégimmﬂﬁgﬁﬂwsmld phase

Swith a flowingdluigsfenesammedining:an Bp prKadus:Aiih e disslRsutRi&dean end plate

116,118. Optionally, one or more dispensing devices may be inciuded in both end plates
116 and 118, as shown in Fig. 15, where the dispensing heads, e.g. piezoelestric

20  dispensers, are indicated by reference numerals 165, 166, 167 and 165a, 165b and 165¢.
Advantageously, the or each dispensing device is coupled to a processor, for example a
computer, which is programmed to conirol the dispensers for spatial addressing of the
deposited materials. Thus, where there are mulliple dispensing heads, each dispenser will
in some embodiments deposit its reagent onto a spatially distinct area of the solid phase 1.

25  This is usefui for exampie 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 ar 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
cligosaccharide 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 buiid up the completed molecule, &.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.



pretreatment zone typically comprises an apparatus of the invention for contacting a mobile solid
phase with a mobile fluid phase. Each pretreatment zone may, independently of each other
pretreatment %?1@,1%% ise a stack of devices as previously described Tﬁ@f?&”ﬁretreatment
zone may include an energy source as previously dgscribed. [00146] 2. A synthesis zone [00147] A
system for pegferaring selisl-pPhasesrtgsis wilkomppsise. atdeasidnatmihasingenegate which the

solid phase s contacted with sypthelie ulding blogk.,0. A monemer of algamerafafiological
polymer or a fatire part of ano er oraanlc molegtﬁte. d monomers may be mentioned amino acids,
nucleotides afiefdniBgdduianaies offhe Lyidtpiare BOMGIRRFHIER APIREFERBEBARICEE Y with the solid
phase in a sysib@sisizone, @mtbtipdispeositaditagidhe solid phase reacts with a reactive group to
become bound to the substrate. A synthetic building block may be a first synthetic building block with
which thésoli@$F8EA'sS Hsitardde thp HAHERIERE YaTPRITOURRERL O e RPRAARYS drectly or via
one or more itermediteanaistes deygtess siphoiersandiadifiieein)g Alie prativelyd a sigithvetic building block
may be a second AL SHRseasR syRtheticbsildinglockwhichitRacts with anpriglaligagly formed by
one or more previous synthetic building blocks. [00148] A synthetic building block may be contacted
with the solid BRA&ESHSFIRS5deposition from a deposition head or by contacting the solid phase
¥Vith a ;'Owihg[wg] ﬁﬁ@%%éﬂfgﬁ%ﬁ%&ﬁer@%?p%@i@&oﬁt{%%&@f?@%ﬁ&%ﬁl@éﬁ_ﬂ{&a'MBt@%{ err;laodirr;%nt? t
or performing soli ase synthesis, at least one contacting stage comprises contacting the solid state
with & fidting TG PSR 85, 1Ay A A R SR P r it T A R R B e solic
phase with a neoisiie ke BEpHaserRsIAEsIH TWREMalnes m priver dostarRipPaBiteiodd Breviously
described. In pnetlassmkersbesinansgat oast pRestagednva e diepesitanicitasyithetic building

plock ftom a depRAILON.NAAY IRTSKANAIE .80 BIEARE-PHIpUNALRIIReUE R iding,plocks may be

deposited into spati Istinct areas to provide an array of different molecules coupled to the

substrate. Th&NRRPRIGH IFOMBVEsalgnasEy e MOTbin Al RN Sl Y638 tharRala single
depositioa hemcheor phwathAdiGh 2040/ 6X9 BABSP CNIGBROIBDIOH GO A dapusitiv kv deds|or depositing

asingle syntl]ﬁgmwsag hlpcknRemsiRicAhRAAGERERSAUNRY e il @t daast ane sypibetic stage in
which a plurality of s%nthetic buildibnoqhb‘__o%%s are -Sﬁgtifg"x, addressgd onto.the :sol'l)ole phase from
[

deposition heg' 43 o%egﬁr%yr’r%/ and (i a?rlé)gts'? one asyﬁ S igugtaa%DWﬁﬁ%%naaging%Ssynthetic building

Sblock is contgaeiedigiseneasiiteptabe claaadamp RPTRE BATPE Qe BTSM TBPRAy APR38R contacted with
the same synthetieHdiding diveksanuexsiagde of such a process is one where an array of polypeptides
is being synthesised and all the polypeptides have a common amino acid at one position in the

sequencd WHEEE ieitrfetie 1iade YAl e ARRIIRG S liansREdes At SIAYIE 3ynthetic building

block (as 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 (i) 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  bhaving 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



10opposed to contact with plural building blocks and form an array), the single synthetic building block
may be deposited either from a deposition head or by contacting the solid phase with a flowing liquid

phase, for ex&ﬁ%@%@??fﬁgan apparatus of the disclosure. [0014@]C ’E?ﬁ‘tﬂ’é%“f&“?one may

include an energy source as previously described, fgr 15example in order to accelerate the rate of the

synthetic reaglipBo]00355ki3e Actasing ganmdaPdaid irnpvrtyaRsrlig Rbage is wasked after being
contacted witQ‘a.r(?a%e F in order.to remove ugraegcted rea evrimté %IFI%Q vgg§hinaqS§Ee S may occur after

nt, .
addition of a sy%{%gflcrguwdﬁr?arﬁ%tcO,%r}?é &8h actlﬁ%ogtggh phase wi atﬁaan or ?ﬁaetlyte, or 20after

contacting th@E8IiBetrid & efh SHRHEbRRY PRKR)BHE FoReRaTDIB Wnaysketonythdhe dHe0E a
protecting gradherctodctivaiea funttidnakgsaupn@rwrashinguzoheveoniagis the sclid. phrese with a

flowing liguic pbase JOEAEAMASUoIDSANARRAGILS LIS ERNDE SR SHaCkRL iggtent

devices. The _quuid hase (the was m}ggll uidg may flow in the opposite direction to the direction of

movement of tha SHNAUEHEHERE M et BrARES A B THTBRTR R EhE Rt 85R g zone may
include an eneegyiseasceradpradoasty teberilswdrdoitedst ghdiof dreenitdhmcteatiesphability of an
unwanted subsfapcg@saccelerate its dissolution. [00152] 4.A deprotection zone [00153] Solid phase
synthesis may involve deprotection of a protected functional 30group of a moiety bound to the
substrate pridi0f ¥ bpntaiteshsiste produleh ddepsiiechioncisisyihistifipe e ied diewiteitting the solid phase
with one1ar mese geagenisrantofiths\pbaraaser, Agdeprotaaiinmaenesnal eorigetthe solid phase with a

flowing fluic phase (usually a Ining luid phase), for.cxample usng, 20 BB0AIRIYS,Af e dnvention,

e.g. a stack of treatment device Deprotection may be ected or promoted by irradiation, for
example with 3V TaeIMEARIESSFED FOIEIETHST PPEN50 Foto RERF P19t S 6H oIS zone may
therefore includess D\boiscitverradiathirsbut telesrdhged to expose the lumen to radiation. The fluid
phase may flow in the opposite direction to the direction of movement of the sosl%jlﬁhase, i.e. the two

phases may B8Y1PEbIMHEHHER LT a8 Ralaith's IR SHeRRdY B BHEY) B e d5Wfeviously
5described indefler tbeagioelaiatd dbe melprd tectithareaetiovll Be solithiphdsdepathtivagiiymay comprise the
following treaimeRE< AREHNISHREESSINR: BB RIOIRL 0 7aNR. RsVAsRing ZenAdhemarsynthesis zone;
in embOdimertlrtﬁés}Shegc\)l e%ri];inn igzn%lee}wg%grilsf%gggﬁg p\p{gshé pathway, to permit dispensers 1o be

mounted above and/or in the through holes for dispensed reagents to contact the solid

phase 1. Inthe illustrated embodiment, each of the three dispensing heads 165, 166, 167

20  is mounted above a respective through hole 169, 170, 171 as an alternative to each
dispensing head being provided with an individual through hole, a common through hole or
slot may be provided for all dispensing heads, in the case of an apparatus having plural

dispensing heads.

001331 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 channet 8, shown in the form of
a hollow trough, to accommodate the solid phase 1.

{00134]1 As illustrated in Figure 16, the deposition apparatus additionally includes rollers 13,

14 10 guide the solid phase 1 info and out of the channel 6 via the salid 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 poris 9 and 10.

[80135] As previously mentioned, the apparafus of Figures 16-20 includes optional liquid
phase poris 7 and 8. In this respect, the apparatus of Figures 16-20 may be adapted for
use as apparaiuses for contacting the mobile elongate sclid phase 1 with a flowing liquid
phase by removing the dispensing heads 165, 166, 167 and blocking through holies 169,
35 170, 171, for exampie by means of suitable plugs. The liquid phase ports 7 and 8 are in



[00154] 5.An activation zone 10[00155] Solid phase synthesis may involve activation of a protected
functional group of a moiety bound to the substrate prior to a synthesis step. Such activation is
typically effecté® By dBitécting the solid phase with one or more reagerﬁg"gﬁ&qwgf?gﬁsa case, an
activation zone may contact the solid phase with a igwing fluid phase (usually a flowing liquid phase),

for example UgjiRg asmanpaaivsaintbe IRRMentianics, b etacketieaatment devices Jtwifluid phase
may flow in the ppposife diection to the diieclion of morement gl dhe selidiphase. e dhe,wo phases
may be in coun Ercufrent. An activation zone m y?n&uge an energy source ES previoas y described in

order to accelEraftithehasdivativn PeaStvAY RYRISIREE PRAKA R YR CRMPINE RSN NG
treatment zorfesvingisorEssien iahactivaticm® 0xone iffwashingzare then arsymthesis gone; in

embodimentsthe washing eane is, diskansed it RALRA1T bR Aoy iRl Rf passiblrugament zones

is not exhaustive. For example, a synthesis system or ?/ntheas sectlonﬁ{gﬁijs stem ma@é Include a

functional grotlf BRIRSSIHIAREANBREIAIRTSR BYhEABR A B0 o988 S RHERYER, for
example by 28eciaiothrgemertolicytealerveitbnigdcbp remorineche Seidnadimgdone Br undie deposition
heads and/or apimpparatus 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 syntheHi8 13y tmm#ide adrmsomaindluisaliesofacdstymsemayis M58 eridtusd ihe30Figure 21.

One or mgre prEpRetes edihemglid-RimeBRgdetRimtaddinsensangone pAssdesitees the solid
phase ma iNgreqre e eXPSER 0 AN SFAIOIPRENSALSI0 daleiTinG A legstanfpajageter of the

solid phase. Parameters which are determined could inclu etection of, for example, one or more
peaks of a UVisFoRIEpBAHAT ERaRERSRE B aRIRRSRoHd ABEEIAE SPRAARIARE M Burity. Additionally
or alternativelyytosrsessoitsiot3bdeterbinesoneienmidhe pacametsliswithe lgofigyhase, a sensor zone
may include qng,Bfis WQ AR AOAFRAPCAHERANEORBRUAAPIRNR SenAtLAFRAGER 0 determine
one or mare parameters of the ﬂu'ﬁq hlgse before or after its 0gasstagte dthrousgh e}!t{eqttmen&iéone.
[00158] The éi}&%%?ﬁm‘ﬁ%i%a%?f gﬂ g tﬁ"f,eﬂwseur%cf%sr%\f?ﬁc fiae®a 2oIid \Bﬁ%sséu%yn%esﬁssection,
symbolised byliaesdeposiisriiyore donfyastag 1hdayitesoinmatier depbshiarinseakis 54882466, 467, the
treatment devigeisiacki4d 3ransl JhRSEpssezaNe 6QTBREISTOgTELeng B MBese BaNsosssins, 459. In

practice, 2 sollg PIARSSHVLESIR YIRID.AE A20Ud RIPRES AR Oh A SYALRMoML el appropriate

treatment zones t% pePorm e stages of a solid phase synthesis on a SOJ'@]PhaSG as it is moved
through the sy&tdmf8rseRtiBde sy A<B MR HIBEBHES PRI 89612 S8 T (HIN 2a sensor zone
will be pesitiosesbnd fluid source. A fluid phase port of the first phase contact device 400 may be in fluid

communication with a fiuid phase port of the second phase contact device 401 to enable
fluid to flow from the first phase contact device 400 to the second phase 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 fiuid 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 fo a
fluid source, for example a fiuid reservoir, via tubing connected to a fluid phase port of the

respective device which acts as a fiuid 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,
fiuid communication with a common fiuid 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, suitabie 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



10 downstream of a synthesis zone along a solid phase pathway; a washing zone may be positioned
between the synthesis zone and the sensor zone. A system or system section may comprise a
plurality of syrttE¥¥4EHES followed by respective sensor zones, or it may HRE W' &Yk sensor zone.
[00159] Downstream of the solid phase synthesis sggtion in the direction of movement of 15the solid
phase_, _FIQUVQl@%tﬂH{é%tE@t?@@Qsa%?é{ é%%%'@sﬁb‘%@ﬁ@%ﬁﬂ&s@a&@&%@@@ﬁv%qmi_@l“ﬂQGnﬁﬁ'-Hcﬁ&amp'e a
deposition heaq 56%.a \Q/ashn; zone comprisin the third pJ*las con %ct devn?e 500 and a sensor 558.
with a diive dg .tae ﬁrcau ing the Toller t rotate and drive sofl1 evtﬁase .
In the contact zone the solid phase 1 'iS contacted with' an agent which, When it contacts an analyte
having a predgiersainad BIORAT Yud4RHeS 0088 AR PEEBRSREGHIS toRYeRRNAINIRILAtRELR a detectable
response: accordingly, by fuhier 20dstermuning any deleclable resnanse, fhean.be dejermined if the
solid phase 1 incld es the ana’ly?é). e"detectapie reSponsg ma;?be m%asured, [ des’?reg, to provide a
quantitatie a$péésibriRecaétermiraaaiiviheltditaethe B EioRPrsE: fFBPeRAMIA&E 6Re or more
deposition heagsoeiiane=0k#80IES app aratists: ot dhghdisclasLuprietieratacinggaiaabitensolid phase

with a flowing i phase 2101001 The A0SR ERMAGIEXLNIA G salicohasea s apsay section

may comprise a bindlng(fpart_ner for the analyte which binds to the analyte to form a conjugate.
Conjugate forMYatRsh 5 SRS 58S s Soirdeei AR T Th St il SR ol arie et hase will
often be washeditietdrmaveiissionddihdirgeddriner befordettréodetébtabfrespordtdggetected for.

Thus, thecconjyigatie dnay LeLetentiad-byany isWakle technique, for example 30by labelling the agent
with a detectable label or by contacting the solid phase with a labelled detector binding partner, e.g.

antibody, for i€ Ti2k-teposied birdingspartans Thiehagenitrinses derasitampiedie wMitolbgieal substance,
e.g. biologicabraclessieds FREQIQN Rbishay Reicebindingrraresfar-aiisliggicabsehstance, e.g. an

antibody to a iologi ctive substance. 35[0 161(} In other.embodiments, the agent contacted
Wit the solid L s DR A Ao T HS D08 T Le Sty omprise 2
substrate of thé2arfdlyte which is acted on by the analyte to produce a detectable response. As

examplesyay e S2ye SUBSHRIES, 105 1Al cluomegelis subslates 091621 g sipbodiments

the system is used to synthesise and screen compoun useful biological activity, particularly for
biological actiH{FifdieatversTshEtamMEs (Rt aveHiredPLAe THEY R RHT MRS Pidhersti’be used to
synthesise anghseseless fiotentiakidrnggeamdicatesnd dr bramptelrtietagent contasted vathictise solid

phase may coBpYse A6Hg iiRE8SledUs RARMPIS RO LREYIMFReRRN AR 2N Sy faREPTOr Or a part
of a receptor. The assay a vantzﬁ% L}ﬁ%/ measures the ren%?ggi[ the interaction petween one or

more 10analy?SLAPARST RAVE Be RS RE aiY SN RS ERT D18 A typical
system, & sysStdirseetieatiuppeniet i graanessalpmdyrtReresssieconipieseshienfaivadie types of
zones: depositing a reagent on the sclid phase as it moves aiong the pathway; (it) then a phase
contact module; and (iii} then a sensor device for 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, particuiarly an giongate 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 & compact, e.g.
serpenting, 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 reguired for withdrawai 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 ireatment 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 o spatially address reagents onto the solid phase 1. For example, in the case of



[00164] A. A contact zone. [00165] A system may comprise at least one contact zone for contacting
the solid 15phase with an assay agent, namely an agent which, when it contacts an analyte having a
predetermined*Brf&i/3tihdergoes a process specific to such analyte t6Cr&aE 4/ tfdtdetable
response. A contact zone may comprise a depositigqyhead, e.g. a plurality of deposition heads. A
fclont_act lzon_z ger?mmm_ %@Qﬁ@@@f@t%%ﬂﬂﬁgiﬁgp%m%iwae%@cgir@@?abﬂﬁnma phase with a

owing liqui se, or it m omprise, a plurality of such apparatuses. A contact zone may
comprise a stg%' ag P(,?é"r;éiﬁv %Xéré% i%j&id%?o ét{ﬂfgg?%f%gﬁtg%ﬁeg%@@bﬁfee soﬁfﬁaﬁrﬁgsoé: Wit lagyflowing
liquid phase. fitineEaTaasoPREIERFRE RIS TYEIEH &Yah BFRERGY ot Beipina/Rindy M8t mpd. [00167]
B. A washing @ane s 2i{Qeid 68k adllit pérasesm ayrvel washeshidteirdseing ontattpdiaith an assay

agent, in grdey,{n.remoye 9&%@%&;@%& BPLReURA 0 he ki BRase: U prashitithisdequired

where the assay uses the presence of the aSsay agent bound to the solid phase as an indicator of

conjugate fonHEIFSAC ARESRME'She SUAREESRLESHE BIYE R T HYMMG RQRE Bhase, for example
using an appaciyrsoktberinvieptidide 30elys aasacksobird adenselicessTm Hgtidihase (the
washing liquigy maiy towepdherrrRsie dircstisnstnthadirestianf sravementof 4bg, salid phase, i.e.

the two phasgs fna ﬂ?eeiéﬂiéﬁo%lt%r%%rgﬂ%eAp‘éYf&ghﬁ{?&%§BS A IRSIde ananerdy, solrce as previously
described, for examplée in order to increase 'solubility of an tnwanted substance or accelerate its

dissolutign. }1491R{1R7 ISARGT SERLALOORRA0E 00 HRACs Avsiptactppaengs(0edudd] After the

solid phase hasheen coniaced Wil a0 Asamnane bid PRLAIR! A DesosaAy gk iR Astlayashing
stage, the solld1 pﬁase may move to a éetectlon zone cgm rising a sensor, e.g. a plurality of sensors,

to detect and/Bi ifialUPe R B ATectalh & FlpRinded RBPRAEATINEGEAYE BRARS (P& RSsponse is
conjugate fornnaiigh anthikis detactedilydomdintcof of laleetteoagehttotanyt Arabde Wwhichinbas been

synthesised %é'ﬁ%@&l@s‘éﬁéﬁ?tré’aﬁa@ﬁ%&ﬁé@%@%.@%%Eﬁ%‘é%éh@d@%s [P0341] The above list

Figure 2L N B SEATEN o SRR BB Y IRTIEGS Codtore I & hgement s no
necessary. Foreseat flengrefoercskariatyitisimgiise srncretblo’asolkrisate HivrtesHamhalysed
using a mobilgssehidiehaseanalysissysiemmetiherdisslasie. Manobilaiselidipbass, analysis system
therefore formg, an AspECl AL ISR PEIRG! A7 VSIGM RIS QMPHA, %25 AbR1R:
UV and IR spectra of the solid phase to be monitored to ensure that the amino acids or
20 other synthetic building blocks previously deposited onto the solid phase have corrected

coupled to the solid phase in their respeclive defined areas.

[00142] Figure 21 is an abbreviated diagram and does not show the multiple treatment
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 zonss:

[00143] 1A pretreaiment 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
prefreaiment serves ic provide the solid phase with appropriate functionai groups on
which to start synihesis; as appropriate, spacers and/or linkers may be attached to
the solid phase to facilitate attachment of synthetic bullding blocks. Unwanted
functional groups may be capped to prevent reaction subseguently. in the case of a

35 gotton or other celiulosic substrate, pretreatment may comprise an optional initial



15system of a larger system. [00173] After synthesis or after assaying, a solid phase may be passed
through a cleaving zone for cleaving attached molecules from the solid phase. Suitably, the cleaving is
performed usf§ &'MBWHRY liquid phase and/or an apparatus of the disclé’&?f@%}l%ﬂgﬁting a mobile
solid phase with a flowing fluid phase. Amongst othgj alternatives, the solid phase 20 may be cut into
sections and attachgd-malessiesminaydaa yeme wet bichatedRrasassingeA&lepvingizone may be
followed by an assa z&ne for determirlm_irtlgcghe cogglgt\%\ SS ofnthgﬁglg}avgrg%fprﬁ&%srsé 003174]
IDENTIFIERS [001 m%s??@t%”@f ﬂ1e aner?ﬁoﬁpmoa)? iNGude s devics for appﬁ/mg Oonéor more
identifying 25indicialtpktiekgnlifashtehase SRIRLNMY PaPaFatindng Irider AR SETRIpREPIN association
with each spatially diséinetsareacafaaiaeay eStichareintent Taypaesaptiseqny freaddallehiskentifier, for
example g barcode gg,a comhinatienafsemisondueiar DansHsials. Jbadadex eay be applied

directly, for example by printing, or indirectly, for example by application of a label. A system may
further comprise onB BY{ABIEFER0R FPICH ¥ GO ERATIABRE FB1S L AR SR 08 U HataE r, to enable
each area of an arraytiderldemifieditBachcailsysidrnhebéd dmifiereaeringaitifier réaders may be useful
to enable a predetegiRAaree 8f aRsRY indedgestifisddorpapasitenthereanrkagseagent from a
deposition head. Adq%i?nuas?% folg a!E)eewatively, such a system of identifiers and identifier readers may be
useful to enable a p'cr’edlecfer ined area of an array to be identified in connection with WO
2010/079349PCT/Gba 2 ORERM4AdaR minatianeha deiegtablecesparasedringpedermance of
an assay; identification of the area will enable the substance contained in that area to be identified. A
printer or other devitf#féfbpphmgitsistdinss may be before, within or after a deposition zone; where a
device for applying identifiers is posijtioned before a deposition zone along a solid phase 5pathway, the
applied ientiors A el eGSR AT TP LRSS RO S SRS P08 Wt the
subsequent depositiyntesiezfoed reyNbribssiidintrastifcearted s fynibelie pyisisalesk-For example,
variable synthetic builglinenbleeks 6-@lijorse duilsineylin el which Mmaydiffert breiwaeasn different
molecules of an RN BRCITIIE ARt SRAKINIHAL Rel) aReallis oL

predetermined 10building block (€.g. a predetermiried amino acid, nucleotide or monosaccharide). A
synthesised substarRATaS B RFSnimEF BB RIS tectde diriafes FARATRBIE BIHRANY blocks.

phase in a synthesis zone, and upon contacting the solid phase reacts with a

reaciive group to become bound o the substrate. A synthetic building block may bse
a first synthetic building block with which the solid phase is contacted, in which case
20 it is coupled to the substrate either directly or via cne or more intermediate moieties
(e.g. a spacer and a linker). Alternatively, a synthetic building block may be a
second or subsaquent synthetic buiiding bfock which reacts with a moiety already

formed by one or more previous synthetic building blocks.

[0G148] A synthetic building block 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 liguid phase, .g. using an
apparatus disciosed herein for contacting a mobile sclid phase with a mobite 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 coupied to the substrate. The invention includes also

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



[00177] AUTOMATION AND FEEDBACK [00178] One or more elements of a system of the disclosure
may in use be in signal 15communication with a computer or processor, as indicated at 475 in Figure
20. The compﬁf?e?ﬂlgqé{vgﬁi%lude an operator interface, shown at 476 in F?gqu%lgg}sg{%mputer screen
and keyboard. In some embodiments, the computegsnay display one or more measured parameters of

the system to allow apRpRFAKRELR, thangesang s RRAIRIIRgIGagdiiansshreughdhe operator
interface. Additionally or alternatively,. mputer.m rogr ed to ch or more
operating condition§ 'rc.)ecséﬁ%er?s?\?g Sstgégf ﬁ%ﬁ%@”%@@%ﬁ%‘%ﬁ%ﬁ?ﬁ@%ﬁ t%%@y%ﬂﬂﬁﬁ%gcl?g] Design
of experiment methBf§EelashnaTarraLkrddrasreeraigiReARHE A ras mERMASPRIYGPMAERAT output
(Maier W F et al, Angénwn Ghenay st (i dt j<2600hA6n6R16 5606 Whthwse dd\syRikpiriboddital Design for

Combinatorial and gigh ThigughoytMalrrals 2rReVeleememte Wik dRISISriFaqedieway ork, 2003).
Originally developed for drlégﬁglscover%gghcatlons A&Eell K et al, Combhin tOI’I?# Chemistry and

( (£ .
High-Throughput SEFeEMRGT B SR BEGLR BIRER AT PRSI A0 B RATAEHTS
Pharmaceutical Andflyxie whh§asaaan SegbireskidssdelbeiBe prrtiksisScienet thpgoieehidtegy San
Diego, CA, 2001; ppa3-56inthesetesh nistlashayestine s beesgupplicdiama sygiiveseasing 30

number of materils, A% AYAmElan AN Fedbck sl T SBodmEnts e iseloaure may be

used in such design of experiment methods, In particular in the application o enetic algorithm. WO

2030/078349P CT/GBRIFLY/ 580G B SRARY KIRANRIE R B TR &makt A& S iR ation and
cross-over, in a fitnegstptgporitibmabanidrsatfbadaptedechaitiee from suttpesivieywat shieycreated
populations undergeRSteagdhe\RlIHionRSOAs LrBRPIPRRM QRIIMAESoHMIonfas the optimization
problem ((a) Holena. Pre entf'ljf ends Iin the Application of Genetic Algorithms to Heterogeneous
Catalysis. M. In 5 HIFRZFhrSGghPul ScTeéRing in Chemical Catalysis; Hagemeyer, A, Strasser, P,
Volpe A P, Eds.; Wilgyry§ W syMeiBds ibh RMaiya 20048y 453wk fRsaisssdNeAte: Chem.
Res. 20Q1, 34, 213-221. QC). Gogdp?r%, DieETgegggctAlg%réthm%Qi Sreg{gﬁgd Optimization and Machine
Learning; Addison-wgggf:' 8%13m8, MR To89" (da) HONAhG'3 ! ﬁqsap ation in Natural and Artificial
Systems, The Univeggitydpresa @bMiedigag: Ann Arbor, MI, 1975.). 10Contrary to other design of
experiment strategies, genetic algorithms allow the use of continuously variable parameters. They are
furthermore not limité@ Byl thesdysutiviaretiopthesdsavtipitptiaitaytaing caratiad widrapesmralibptima and
e?ter new regi;_ns OfrHe telaéam@é_ %gm_@f& ?&é&éﬁmS%Bfﬁﬁe@ﬁ@g%@l%%ﬂy’%@@bﬁ%b%@&ioﬁ'bih? e
aforegoing publications relating. igp of experiment methods and.genetic algorithms are include
heroin by referors L Do Al R T e e, e
subjectetfto automatkd FeR@BHKBHECUDARRSIE ¢l SPTEMEIR HigeRRthiRT FIETIBE 8RSEA 8P solid state;
interruptions in movatientohealid statelispgedrobfloid-state ziniectiopiiansun Meusrngicot solid state;
composition of fluid sfate; OperafiRbRIENRIIY AAMFEAR (RNMALSale Saf sRteRIEneIBYaRsRduction); and

20selection of deposited substances. This LISt is not exhaustive . .
of the invention, e.g. a stack of treatment devices. The liquid phase (the washing

fiquid) 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.

[Ca152] 4., A deprotection zone

(001531 Solid phase synthesis may involve deprotection of 2 protected functional
30 group of a moiety bound 1o the substrate prior 10 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



[00182] For the sake of clarity, Figure 21 illustrates only a minority of possible processor
interconnections. A somewhat more comprehensive illustration can be found in Figure 22. [00183]
Figure 22 iIIus‘Hﬁfé'%OQE%(’tem of the invention comprising a solid phase%%fﬁ%zgfg Btfon 680 and an
assay section 681. An elongate solid phase 1, for example a ribbon or 25 elongate flexible web, is

moved through the sysiera,fiasief &oHdIRIAS €3 dPpleb Adidtresaumpleracttaireps@ntaining freely
folded solid phase or a reel. Fach sectiop of the system c rises t fglo ] es in the illustrated
embodiment: [0018? Héosf)?ﬁ{%%eosﬂ'sesﬁé%ﬁgn %% £ ﬁ?a r@%rec;aﬁqrﬁgr%f? ?ﬁ%é‘? %C\g% goi@ﬁthesis zone 683 a

washing zone 684 HaEiOREERSTENLEES saifakiRg-$ohe BEhARS®S may be in
2010/079349PCT/GB204:0(020005 ddra=yinthasic menaddde anwashungorarad & vasdnsor zone 689.

[00185] The assay §egtinR PR brRAEUARL-ZRNR- D AR FANEEINd Braelestion.gone 692.
[00186] It will be understood that the %stem of Flgure 22 is merelg;an example and that many

variations in the nuMBEFPRIBEENH SIS STUTREL AN LLeHBHRE e BSSBIBIEHB6U 87 Each zone
except the sensor zgai68I@sd tbiedibedh 2060 BoRhsdNttnteth drvadiindizcspdtem and is in
communication withygflsieksupply and a fluid outlet. In Figure 22, the fluid supply and fluid outlet for
each zone is indicated by the reference numeral for the zone followed by the suffix "s" for the fluid
supply and the suffil0dS4bEthe fAniactivatisn &cgethe fluid supply for the pretreatment zone 682 is

designate 682s arlhe.fuid,oufletfor the dapretieptment sone, 682 fs lesignated 820, In the
tHETEI6r2) Sach Zone of the system comprise§ an apparatus of the disclosure

h
iIIustrateaDembodim nt1,
for contacting a mobfié Beiriyease Wwithe SRsiaRPIGTdPhasEISifcHapp Pttt @sthP e arranged in one
or more stacks as prguenshsescrbethtatimuph dbis isaet witmendatanytdeaiyeatobizeimvention.
such a case, an activation zone may contact the solid phase with a flowing fluid
phase (usually a flowing liquid phase), for example using an apparatus of the
15 invention, e.g. a stack of treatment devices. The fluid phase may flow in the
opposite direction to the direction of movement of the solid phase, i.e. the two
phases may be in countercurrent. An activation zone may include an energy source
as previously described in order to accelerate the activation reaction. A solid phase
pathway may comprise the following treatment zones in succession: an activation
20 zong, a washing zone then a synthesis zone; in embodiments, the washing zone is
dispensed with.

[00156] The above list of possible freatment 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 sclid phase with a flowing fluid

phass,

[00157] In addition to treatment zones, for example as mentioned above, a system for solid
phase synthesis may comprise a sensor zone, as itlustrated 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 thersfore be exposed o 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 io

35 determine one or more parameters of the solid phase, a sensor zone may include one or



Sometimes, a zone may include a device other than a said apparatus, for example it may 20include
one or more deposition devices. [00188] Each fluid source 682s-691s comprises a controllable fluid
metering devi@'é’f@r“ﬁ?@?ﬂ?ing a controlled fluid phase flow to the treatm&fi ’ﬁ?ﬁ%‘é{%@(@r apparatuses
comprised within the zone concerned. The controllafle fluid metering device may comprise a

controllable pg@ip &naceoRiFHRae \RiemPE RAtLANEK G SeHGe IS YHROTHRI%aR Hiisteareservoir and

a valve to conat&g!, ggid ;L%Wefﬂ%’r@ut%e flyei% fes 5\59” and/or a pump to pump fluid from the reservoir.
Figure 23 illustrates tRe Stcture of fluid Source 8’85; the fluid source is shown to comprise a plurality

of fluid reservieisss893n6 941695 each-amsyiaiping A fluiddbe sampasLidifieren dramethe fluid
contained in (05 pibers Akl somaunicalion wil Jge RLeSAIMRDLERNR CldieNAL.gJine containing

a respective valve ne reservoir may contain a solvent and the other(s) may

contain ateadBftGatiirbr LERIBRISEYHHSREUSRYE Bt e iGITRERE 9 N A% hbodiment of
the invention,rtherstoserfléad, I6arde pnasticomprigephasmgyetfiestd syservoir osdicspliigséor mixing with a

fluid, a mixer mayoheRreyidad iar mixknodhe el withihe fudbelraithe Iridds iR of a -
2010/079349P ,Té&%ZOlO/ 50005 50 ?}{/Bﬁ"ed to.the treatment %one with which the fluid source is in
a )

communicatic fAOTEBFENGTS Mt T PR AR A Gy P AU O STHILE" BEFE ™S GFAH or,
advantageouglyo ihelusatieefiit ieveheser perwiblevaicatod antsreegercdl [oorgdionseé system includes
one or mare ditv@seviees aiAmiRgdhe 2longadeisehdhphased; thieighdhesysignmeThe drive

devices convepieniy eompisea ANeII0coRIRd 1o Rdivg oler, Jaths Ulistrated embodiment,

each zone includes a drive roller coupled to a motor de&gnate y the suffix "m”, e.g. the drive motor
for driving the SHitPPRESARFIAH theypresrisAPHEn () B_Ien I 9eraELTgTaNsA 6857R: T Mive motors
are advantagéevshysigidradtesole;dar. example may be stepper motors. 10[00191] The synthesis zone
683, the deprotection zone 685 and the synthesis zone 687 include an energy source as previously

described. FoVP8%2H GPMRiraibd Nrciteriiresvrissa e dowhihi Warie b st §'o the
respectivé zotressaldlipthcatedat @8 3kis686e anased7ecionitihe iy eciatétttheteermengysigurces may

be incorporates) i dreateBbaanssRsPseYiuUMKiRsssiReshALMAY BR lasatakauisidscireatment zones

but thatt Figure 22 1255 Inte0ded.to PViFS: diagrammadic, IIURHalen olensigy spyikes incorporated
In treatment zones.

agent which, when it contacts an analyte having a predetermined property, undergoes a

process specific fo such analyte to create a detectable response; accordingly, by fusther

20  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

depasition heads or one or more apparatuses of the disclosure for contacting a mobiie solid

phase with a flowing fiuid phase.

25  [001607 The agent contacied 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. Coniugate
formation is a detectable response in such an instance; in practice, the solid phase will
often be washed io 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 detectahle label or by contaciing the solid phase with a labelled
detector binding partner, e.g. antibody, for the first-deposited binding partner. The agent
may for exampie be a biological substance, e.9. biclogical 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



[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. P8[83%85F*¥he system further comprises a processor 675" ﬁTé%ﬁ%Pﬁ‘gPﬁ%‘Qﬁon with a
processor interface 676. The processor may comprigge a computer and the processor interface may
comprise a keybaal thapeomyideq %Q%Ye&ﬁ*%%n%tm%@a@é@% @9@@4@%%6&%&%22 the
system comprrddeﬁaaka mmunrcatr athwag connectrn the J%ch%? ?&%Zg r’)1/vr ensrn elements of
the system and contro fabie digmerits aﬂﬂe systyem Con 5 elements of the sy e in this
case compris8“@#efefuid source and in particular a fluid meterrng device comprised in each fluid
source, each @8%85 ang % A A ‘%gcersTu%e f ss% glsments of the 55)415? mgdigure 22
comprise the enso & SBNSOr ZORE and o é Stection zohe 6 Re controllable elements
of the sy&em%ﬁé“ﬂ'ﬁ’ér‘éﬂ%ﬁé Mi§hapdsHRALMERIRY GRRME @SB CTRC B EAst adapted to be in
signal commustisatar:30witkdheterogeesonayhesrdfiecdystam i wotkisgc\Mnbserdhe @isndatleaving
zone, controllghle slements assaciaterd %@é&éﬁ Walbas FERRIRG Slements A Anssphseguent assay

zone are in signal communication with the processar, or at least adapted to be jn si nal
communicatidH B 9RE BrGEERe5 AMRERRE Sy B BT, SFAE PRGEESET IS i Fhed to
control the contstisie ashamentsusly prmesivestthonteopinofé pirtameienrd 8BeraNMIPIetNy the sensor
elementsg TheH0eesaasRay-R & egraired 40 eenismd prede Whe agent.
20101079349PCT/GB2010/050005 51 controllable element responsive to one or more selected
parameters ind€peHdehirafsesien gtherstanaettishida kefiemingradciigey olatihesgdedne controllable
element may beriiependestAmgrassagiadagswith control of at least one other controllable element.
For example, the computer (processor) may be adapted to improve washing responsive to an
unacceptable SpuritiPfi¢él Beihgenastieteby a sensor; washing may be improved by, for example,
increasing the Ilqurgla&\rgg e decreasm th(ralS%oI qe%rsrtaosn%mo aecrtnz%rrr]%r te or OE gulatlnag an energy
source of a washin fie washing liquid

zone fﬂpwas iNg may be Imp rovedp[)d
passing #&rough a miéf@#ﬁﬁw‘ﬁ**ﬁ@rﬁ‘é‘sﬁﬂyé%@mmémé/ \W&@@ﬁﬁ@]"ﬁ&j@ﬁd“}‘ﬁ@@/ b@?ﬁ‘r@ﬁ?eaa ?ﬁB&YLﬁ’e of liquids and
the relative proportigasiaf shedcndévicuat lisehdsy] Qnaaydae ehangedspiionssoseasambination of these
measures may be adapied o, imprave Wasiing &9%3@0@%9&‘6%8% %‘@Xp@@t%qar%tﬁfj dg,change the

conditions of a reaction zone where a parameter detected y a sensor indicates that a reaction has not

been driven sufficieRRI4E! bR ARATSHORIIELENH RO HTE ALRT MK COBRIEEAR FRBNESTPE functional
group which 15 wasdpesemn tn thetatilid phabdeshiehpitassteftc thovieabtion ptose, butt skryuld not have

been pregent when theselid-nhaseyeftdhe re%gri&esé@nec&r@a HRcReptRigRIVURLRESUCh a
functional group. In guch ,case i1 qeaction zone. may be, anactivalion 2ane. apioterion zone. a
deprotection zone, a functiona group fransformation zone or a synthesis zone, for e ?e The
computer may be acﬂ%lﬁi?@d to (programmed to) alter the process conditions to 20 drrve the reaction
further to completrog r ecé%rnal re uI aling an, reenrerg% Saurce r'eQ/ O%’j}i éhg ?ate of liquid

flow, increasing rea ent c ncentratron or C angrng anoth racteristic qur e.g. pH), or
slowing the rate of memement afthasglidphase.

25 [00188] 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 exampie using an apparaius of the invention,

30 e.g. 2 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, L.e. the two
phases may be in countercurrent. A washing zone may include an energy source as
previousty described, for example in order 1o increase solubility of an unwanted

substance or accelerate its dissolution.



[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 25case that the
parameter is iRHZAIR B the presence of an unwanted substance. [00186] &GS ents, the
invention uses an assay system (e.g. assay subsystgm) in the screening of molecules, for example in
biological screening fgi gfjatmageudicalo! Aher 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 cifiiteiél Zdteethecap!BOdmsphseadepodiiti déviee akspartietandraladiments, the
contact zone compriggsasaRRAkREs iRt isglosyee for cantaaigdhesalidphasamith a flowing
fluid. Whatever the gtryctu;ﬁe gg.aheacso!qgagtezone iitugﬁ} &orgrpsrcg?e a Blelfé%”% c% }%set su%sé%nces and be
adapted to select orfe 6r Thore test sUbetancasTor co acﬁ'ng with thé <ol phase.a‘?’ﬁe processor may
be adaptéd to chang§é'thiiesenprrer csesapsiant Bisetesiabiareiiieah & conliisiatér 35may be
adapted to change test stidvsian tesresponsive bo drparameiercdeiesminechPynan® @hich has
2010/079349PCT/GRZOLIRANNS Slelsriion.2ane ldhe Aspaisxsiemanskindicative of a level of
interaction between the substance attached to the solid phase and the test substance falling below a
threshold. [00197] TR&Invention includes embodiments in which the system contains a synthesis
section 650 fqlgyya fie 3BASSRY FpELanEEhAS iRgagyaalicall Huislaleddn, Figures 21, 522 In
such a case, the processor 475, 675 may be adapted to change the substance being synthesised
responsive tojagparameitbaeterosiaed thytte s StyusettidinstFaoecthangsley thetisolid phase may have

synthesised ogyt, ARty QfGAMRRUILELT 6 S553¥,208R 1§ AdRIBILINeasHIsRpRarameter
indicative of an interaction between the synthesise ,corggoun(ﬁ1 and a test su_bstanc?% contacted with
aRRRRSI8 S

the solid phadi® PHESARMERT YRy HRARAIR 2R S HIRR T8 196 SBPRbunds and the
test substanceplEpirisihrorly effestien widheotisploards dmthiassidoziancesistRessasceptibility of the
compounds tarafrngunratierasspaty aftbetestistbstianee o beResassQisANRDIRGIQ Epgrammed
to) identi{g cognggyg&saqg rgé‘? K rs@(%having a predetermined parameter. The predetermined parameter
may, for examr\g e, be a parameter falling at or above a threshold value or it may 15be a highest value
measured by {he: disyteekioByAdReis BhereompayingswhighgreartisdépRedrparigimnes pgrameter
may be identifigel by an identfier.povided e salid phase.andddenifed bya srgder comprised in
the assay section. The processor 475, 6/5 may be adapted to change the structure of the

synthesiscomPIIHTESHRSES ORI T Rdreie/sedtisREEpsKivE (RS BrdBetenAfies parameter.
20[00198] In ameckikanuiteythes edinpdontly Beihghsyathesisedi oththelsohiaipira e andd phase

20  may be cut into sections and attached molecules 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

[60175] 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 barcede 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 identiifier readers may be useful to enable a predetermined
area of an array 1o 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

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



biological polymers, for example polypeptides. The biological polymers are optionally labeled. The
solid phase therefore has an array of biological polymers formed on it, the array comprising spatially
distinct areas %%EW%??éﬁelng occupied by biological polymers of a resf)‘éjé’ (H?@a‘e’ff?rmlned
sequence. The solid phase is then moved through gfreatment 25station (e.g. a contact zone 690)

where it is cogtagtiashavith m@g@aﬁm@mpw@emm@wﬁmmlyﬁea&ey hirlegisaloalymer in this

case) having a gredﬁterqﬁrng}d grg&er On ndergoes a process speci Fc té) %uﬁqumalyt% fo create a
measureable response e measurea e response may comprise, for exa uorescence or

another meas{faPRe EIRAPACIETERIIBITa RRYICBF P Rickit in Qhéﬁébéﬁ?ﬁ?ﬁ’f’ﬂﬁ‘aﬁ?% WhPSiRe label created
as a result of esviastionapigothesarddyiesqodiierbiblegicab pehysiess. Amanieyenryiithghaseount of the

measuralye responsepl S%@é%ﬂﬂﬂﬂé@}ﬁy@% ed Is ImpasrRIVbese Aol BIgr iR Lure resulting

in a predetermined measurable response ma%/ be identified. The processor may be adapted to take

those |dentrfréﬁ@ﬁﬂ@tmgyé’?f?:l%%st?ﬂﬂ??ﬁgegﬁ Hi98t7®%ection of the system to change the structures of
the polymers {go¢7&p r@&@@&éﬁ&%%fr@?@'ﬁe‘ﬁé@@zﬂ@%&%@@é@qiﬂge%‘?ﬁrlﬂé WeRghie dRuRyrthesis of
the polymers) tq create an arra pol mers r res ﬁ%ned modifj ﬁeatlons of thg9 r% ymers
identified as pOLSESHRYTHE: e\I\%ﬁ fcgé?g RIME %3 SIS MRIRR RZasurable
response. [OO@.@@]”@M)G%EEbehh@@ﬁmﬁtﬁ%@&m@hl@@@vmmwf ¢Her soli@qsirisinafle small
organic AleqHRGUBBKIGENY AryeicmMpalhavdagi@ subsitte bt myeyslicsirdeiurg or structures
having a predgieymined easiahle, ssRANGR. 31, HENRd ARd heRIeceRsoLiz,R AdaRled to change

the mstructlongto the synt etlc sectlon of the system to nge the substituents on the cyclic structure
which it synth%@%@s (e.g. add substituents, remove substituents or change substituents). [00200]

Included are ‘fﬁﬂ??ﬂ”ﬂﬁ%ﬁdﬂﬁmﬂrﬂﬂ%é@ﬁ%@d synthesised on the solid phase are small organic

molecules having a‘functional group. The processor may be adapted to 10instruct the synthesis
section to reagiciesfEioNaber ewmeita e laste: iskanditiedies kaviygreupsadatesigriaed response in

order to fgrm Qomwrﬂx'i%t%%ﬁﬁ?&Erﬁéﬂ%&ﬁﬂF%?o&Q&%P]a]s%Fé‘ét%%@%‘#earﬁ@{&; Ahsgefpre, a system may

be adapted to screen an array of compounds to identify those having a desired property, for example

an affinity or é%ﬁﬁfdﬁ?&&ﬁﬂ?@"lﬁfﬁﬁ%rrﬁﬁﬁﬂ? S eSS RiRddtiFethatd S ary of molecules
15may then beceeapandde dauhdithose idohtfiedsiucturespatadrtag dspanded dibrarg may then be

further screengg.to detesminaanyadoijonal mum@g%&%@sﬁ@%@maﬂe@@@m@y [00202]

There is thereforg discl sed a ethod Whlgh compr E}{pthe srngt [lrst library of comgounds
itions thr ﬂ tWFF 0 era r inferface, é ifion Hora 1¥ey a compdier may b
|dent|fy|ng members of the first bra avrn a predetermi

programrmed o change one or more operatmg conditions responsrve 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 outpul (Maier W F el al, Angew. Chem., Inst. Ed., 2807, 46: 6016-
8067; 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; Ahuia S and Scypinskis, Eds; Separation Science and Technology: San Diego,
CA, 2001; pp 23-58), 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.

f00180] Similar to the principles of evolution and natural selection found in nature, genetic

algorithms will iteratively generate successive generations of operating conditions by



20generating structures of a second library of compounds by varying the structures of the identified
compounds, and synthesising the second library of compounds. Such methods form an aspect of the
invention. The*5t&d&E Hhed property may be a binding activity, an inhfiSitdRF A&t *an agonist
activity, an antagonist activity or a substrate activitys@d.e. an ability to act as a substrate). The
predeterminegLpraREENLMRYHE RRSSEESIANTIOLS HRNANZPRIVIY. o0 inBavR & thegshalea The
predetermineg acliyty,miay, b posscesion.of the idhest.such aclivy Rossessed By lhe members of
the first Iibrarf}. RE Tibr ries, or either one O}Nﬁ:fem, may be syﬁﬂ’rl)esaedc’ co tinuousysynthesis ona
mobile elong&te&s8fie i?n#s@;%Pfé’@ﬁtﬁ@a@%irﬁ?é)é@‘%%rf@l?é?ea?%i&?iéﬁ%r?ﬁé@%ﬁé} ek 9IRBRrequired to be,
as disclosed keseint Tiaedibnarie sppicaithe viobenofidegnsitmay ibeiassayeddar daaSpradetermined
property @n a%@ﬁﬂ&%ﬁ@o%@%?%ﬁé&%ﬁé&é%@%rﬁ@%?rAaQ{?QéééPﬁsmﬁ;YpQ% put is not

required to be, as disclosed herein. [00203] The tech_nol’oq described with reference to Figures 21
and 22 include®®a BrEREES o YPRISTRI Y SHEE Ry ibieéul 88, CORPIrishgciGURTY an elongate
solid phase ttResii®edentiPirealrnGntdstation &, Sacttitol/petfornmin§ e res Sedtivesstageof a solid

35phase synthesis,af least enesaitieealmen3ialons, hono afarieddo spatal.addiess WO
2010/079349PCT/GB2010/0501105 54 ﬁ/nthetlc bUIldlng blocks onto the solid phasfI§ whereby to form

on the solid pHAYEPETHE FRHOPITE EonIfE SIS SHSY SIPET SPURAIRP it hEaY e 5¢R drea occupied
by end produ€eniciedaled afd@yigspéetveipad etetatised steictal@miovmiavdrsoliek phase on which
the array is forgaeslthxopanaoleaaimeataiatias, wheraiidsrepniReipcdith amk agenianbich, when 5it
contacts an apalyle fiauing. & Bredetamined BIGRer, Hderioss 2 iacess shegic to such analyte to
create a measurable r%spo se; measuring e amount of the measurabfgegrespo,nse of each spatially
distinct area; BHaTE&ITRARY Binhawspres (Reesietid stratrhevrestiting flcsprédetermined
measurable respieasensilaa e dedesming dpeastmaipierekponse: nedy deodiiespoaseiatar above a

specified threghald Wajéf@é%@%%Qiggﬁﬁét%%ﬁl?f}%%s%.the responses of all the spatially distinct

areas. The process may further comprise the steps of: repeating the process to synthesise
modifications [00tlaé] Shpecttire resditing ihaa pagdeterbinied measurablcfsedpahsadaactranodification

occupying aiﬂ?d spaiially-isHRG, HaaaaHeasuing e AmAUNRL e-BeaRiakle fgsponse of the
spatially distinct areas occupied by the modifications. O tlorgall , & com%%ter rogrammed 15to identify
r

the end prodid? SREENIS SPIHIE (RETIRETS the BBt PhTRE g LFRBR PESHIHSe and to change
at least one synthetiestigecbpusesyclidrptidse/ el sthlesisdedp ohsnasaoregugismtifiend structure causes
the process teds:fiepentegdosity authangesofsuthietehuidingtlock in at least one synthetic stage.

[00182] For the sake of clarity, Figure 21 llustrates only a minority of possible proéessor

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

[00183] Figure 22 illustrates a sysiem of the invention comprising a sofid 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 iliustrated embodiment:

[00184] The synthesis section 680:

e 3 pretreatment zone 682
30 e g synthesis zone 683

# g washing zone 684

= a deprotection zone 685

¢ a washing zone 636



[00204] In some embodiments, the end product molecules are biologically active, for 20example
comprise a polymer selected from a polysaccharide, a polypeptide and a polynucleotide, and the
modification c%’ﬁﬁ)"rfg’g?éﬁanging the monomer sequence of the polyme? M é?"gﬁ%%diments, the
end product molecules comprise small organic molagules and the modification comprises changing the
structure of at legst pag pattoidhesmolecule. For example, the end product molecules may comprise
small organic molecules 25and the structure resulting in a predetermined detectable response
comprises a cyckc meatyifaxong @ddeast 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 harf§EdifiRreRE2yclic moiety and one or more cyclic moieties having a
predetermine%&ipg%?lgsg%%g Nss, inglicative of a useful activity may be identified, and the
30substituent patterri of the cyclic moieties may then be varied to further optimise the molecular
structure for the wsefubacikyityn4@3205] In other embodiments, the end product molecules comprise
small organic molecules and the structure resulting in a predetermined detectable response comprises
at least one functiorfaleFoinp ZariG¥e modification comprises reacting the functional group to 35form a
plurality of different structures; in t%i way, the end product molecules may comprise a library of
molecules each ﬁa\ﬁndgetgcﬁﬁf‘e%%? (E%Ieton or scaffold moiety and one or more WO
2010/079349RfaTd6 B2 BORRRRN22 Sheleianmeielies havintapradetcsmingd detestable response

indicative of a useful activity ay be identified, and the one or more moieties mas)é.ghen be modified by
... .. many variatignsin n mb@i‘,t e afd/or order o zopes.and ﬁectzon are go inle,
derivatisation 3t On& or more functiona g¥ ups to further opumise thé molecular structure for the useful

activity. {00061 47 s0meRHRCSESEEIBAIhageeMPERe S8 dakelied indliva mpaMessand the

measuring comprises washing the solid phase and then measurin rameter indicatiye of the
amount of Iab@i%gﬁ}%%‘ ﬁi'?g %‘dﬂ_& % Eg?ap‘i%?'r%fb‘a’l?‘tﬁg “é%é“ﬁ?%ydﬂ%‘% %n% %Eclou%ast? gnr Fé? ic e%%nt comprises
an enzyme arieedlyieaeppheasdiyifadlater eash s ifiatiste A RViRG BifeastIPARIY faraieter which is
chgnged by themciviyaf thenerzymaoorthe substrats, mdmmﬁmaWagmmds_iag.measuring
said measuraple PAramMeIet, (he SoFYMFAHDSIEAE AL B LEOBOYENF AL HHaradrpis, fs example.

The contacting with the agent may comprise seguentially contacting the solid ﬁ)hase with the enzyme

and then'the Qﬁﬁﬂt@gﬁtﬁﬁ?ﬁ@%&%ﬁeﬁ%?ﬁ Qtr S WY BTG P ARE S R R St atus for use

in synthesisingpamg! the system comprises an apparatus of the disclosure for contacting a mobile solid

phase with a flowing fluid phase. Such apparatus may be arranged in one or more stacks
as previously described, although this is not 2 mandatory feature of the invention.
Sometimes, a zone may include a device other than a said apparatus, for example it may

20  include one or more deposition devices.

[00188] Each fluid source 682s-691s comprises a controliable fiuid 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 vaive, or both. A fluid scurce may comprise a fiuid

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 struciure 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 vaive 683,694 or

30 B95.. One reservoir may contain a solvent and the other(s) may contain a reagent or
ancther 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



15screening molecules, the apparatus providing a pathway along which an elongate solid phase may
move and comprising disposed along the pathway in a direction from upstream to downstream:
sequential treStfh &8 ns, each for performing a respective stage of4 56t PHEE& Synthesis, at
least one of the treatment stations comprising pluraggleposition devices for spatially addressed
deposition of gyrfheiie Pilfing-Rlackaonin IfraidRResRIEOR reatmanisiation for contacting the
solid phase with an agent which, when it contacts an analyte having a predetermined property,
undergoes a [ sspbaifitctorsuchdenatytently cfeate atimeagiatabtei¢egpeinse; and a measuring
station for measuringdhaiameUntiel e eask ablairrspense afaasieratially distinct area, the
apparatus further comprising a computer which is adapted to be in signal communication with, or
which is in sigf@l%0bTbersysenicatioresdie thewredburitryistatfonamihptog etensatsdsedddentify the
predeterngineghneasurabis IesprAsR. and DideteuninedhessrrBspansing cadprmstbct molecule

structure from data avallgble (9 the comppter, (00298 Further llistiated by Eiguies 2fand 22 is an
apparatus for use in synthesising ‘and screening molecules, the apparatus providing a pathway for an

elongate soliFPiaskied ST YesHIBMEY theopabatis: oAy dIdeTcEdyREPEthway in a

downstream diregtionoeecue phictdpeatmentstiinseeigohtédrgpeniormmdriacr esihestive stage of a solid
phase synthegjg..at| gg%ﬁﬁaqgglgqg;%mpgﬁgg%@égggsm&gral deposition devices for
! g

spatially addressed deposition of synthetic buildi locks onto the solid phase and at least one of the
treatmenstaigins tiothpkigitige tirezappésal tis: akthetditoiosmet tfeatibatsg8stattorpfercédntacting the

solid phase with,an g eRLNCh WhER L AR S A5 R apde: QAN 3H AR 4(?B2010/050005
56 having a predetermin ropert}/, ndergoes process s ecific to such an Igte %%é:reate a
measurable rég'&gﬁ%gfea%@‘gnrﬁ%ggﬁf%gbgttﬁ%%o efgtr MEASTRAY thERRSAE OF ?fﬁee Mésgtirable response
of each spatidiBpelmnin®? e i W O2EPpRevtadi NG tonEigy reTIeTmie ohgdrapaEiRaIniiasires the
application of the:5invgetiensip aaspoalisedyeditined Batareneatndmeakb 60t indicajas @zonsultation
bet""eerg% fg‘%‘?ﬂ%ﬁ‘é‘% %’Br%gtgg"ggfb%%%%ﬁk Qg%%%%eo %F%'ﬁ&f‘sﬁ%kéhﬁc%%‘?é}é@ﬂd a scientist

indicate 1 ﬁg;v estot sition head 565 a substance derived from the sample which is
associated wit/¥3 HAPs disease. The substance may be a mutant cell receptor associated with a

cancer, for exaplg, The SYSISH s NSn.onciated ta sunihenise d Acguingunds @ seieqp them for a

specified interaction with the substance, for example binding affinity with it. An initial library is therefore
prepared andeCr&EHEE MAGRAGRIEM SRR ERE @?ﬁ?ﬁp&ﬂﬂﬂ?%%ﬂ%”ﬁg%%a?ﬁ?é{ 2% &rtain level are
identified. Thetnitkéldibrenyasmgsani tedceeyenel those selected compounds, to create a second library
of compounds whose structures represent modification of the selected compounds. The expansion

may 156 col BB DhiPRPRR tHESE SRR S 278 ERTG S AP rIprRa-aigB Atiihg RitRSRAACH it is
programmed ordtiacap Thvolve atdezstpadiatdnanse npubais ditieor¢sether dietéaddimain Figure 21.
The second ligsaprils SAreRRae hideniibs Ay eP RPN OS haviae e Bharcedierfeamangerand, as
desired the pr%%c}iéj g?s@%ycgr%gg e%ag%gn%)rﬂgn%%trigr? E;%Wa‘?ysctoom‘%é‘éﬁ‘ég 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 fiuid 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 682. The controlizble slements 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 o one or more parameiers

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



third and optionally subsequent libraries until one or more compounds are identified as 20having
properties satisfactory for use in treating the patient. Conceptually speakiggﬁsuch comspounds may be

considered as'@erVEE M the system downstream of the sensor 558 A TEREES 0 the medical

practitioner for use in treating the patient in a furthegiconsultation 560. [00210] To conclude in relation
to Figures 21gpehRabisheymbbsisaiermisy stamasior GaradngRanpdrarhatesagrpenshpyocess; comprising:

2 reatment AP AeARRLEIREP SONIA Adoig A d didss And Rl maNino elongate
ct; : ive de

solid phase in mutua contact; a controllable drive device for movmé; the solid phase through the
treatment aparaitassogiasatreiasaima FhieastiRpeRvie s BiARIE BPRANVEY A M BiRation thereof)
for providing aceonil|eddiskbphaselawsindth @ ingativenbstipparatps) svsénsoas@agedi¢o detect a
30parameter of the.solich phase.altehiheslid-phassiasRassrhivoysy Bettaatment apparatus; a

processor adapted to be in signal communication with the sensor and with at least one of the drive
device and tHBFRASMAEIRYIRNCE S FUERAN L MEIF SOR FOIRTEa <8 Rs St g LEAT &n output
signal to the atlessuppevsithtadvashide view alidetheofliignitenEasi A BACES IRPPFSESYsor being
programmed {he@MEohthe-ahieast aneebitherdtveh3baauing andthe Huichpreteringsdiavice responsive
to the detected parameter. As alr mentio t i r.arranged to
detect a parﬁr’ﬁeﬁt%?ngy the Hurd avﬁg‘%%looﬁbq%‘%%ggc%%{ gﬁzscﬁg%%%%%ﬁg%@%h@ﬁ%?%ﬁﬁﬂwd phase
has pasd8d tBuEh IR asht AR SRS SATY RRIgRiBHERS I SRR A AN EFHoR & B Enged to
detect a parameten®f the solid phase; in such a case the processor is adapted to be in signal
communication with the sensor to receive an input signal from the sensor and send an output signal to

the at least ofP61thENGrRIECEEAER ANBEAIRP RGP It RNEl TS 6% 2 1FANR SRAB MRy further
comprises a copdrathatsiederetey soureest@. igdadiemthsbareastin bisasd beehtdanedsdéeiomty magnetron,

laser, light emitting, Jidg, iNGsGHYIY aRAHEIAME (¥ S sRIsaHcathal sRLIERPBlRcHIaBRagetic
radiationuhich s afranded for neray.[o, b sueplied flomdfie souice g isasidadne. g ghase and
the solid Shas‘%a%rg?é b, eﬁ? ae"iR mutuar contact, andwiiieh s signaﬁ communication with the

processor, thespretieskert heipe)progrartahibd teasierrEIiPeobre HiF SEaIREY 8EIIRASN U the detected

parameter. functionat group. In such a case, the reaction zone may be an activation zone, a protection
zone, & deprotection zone, a functional group transformation zone or a synthesis zone, for
example. The compuier may be adapted to {programmed to) alter the process conditions to
20  drive the reaction further to completion by, for example, up-regulating an energy source,
increasing the rate of liquid flow, increasing reagent concentration or changing ancther

characteristic of the liquid (e.g. pH), or slowing the rate of movement of the solid 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 paramster 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 contacied 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 piurality of test substances and be adapted
to select one or more test substances for contacting with the solid phase. The processor
may be adapted {o 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



[00212] SCALE UP [00213] Apparatus of the invention may be scaled up for bulk or semi-bulk
synthesis by 15providing Elural, particularly multiple, synthesis systems performing the same
synthesis. In SIRSPWEFAE’ a plurality of identical synthesis systems may‘%giﬁﬁ)?\%a@ag?ﬁ”parallel.
EXAMPLES [00214] The following Examples Ito 8 sgrve to illustrate the chemistry of pretreating cotton

ribbon :eadﬁ/ B%éé@@ri@&%ﬂﬂ'ﬂ@é‘sﬁsﬂi’ﬁ%E@Jﬁﬁ§ﬁdﬂﬁ<ﬂ8&iﬂ§yﬂéh@$é$dﬂﬁi%a‘ﬁﬂﬂﬁ%é&h@ﬁﬂi%@/. 20The
Examples illustrate the mistry, using,batch methodol but th emisir pplied in a
continuous pr%iéglisasn ?Jes?r% %‘ﬁ@ﬁé&?ﬁ%@d gﬁﬁfﬁqae?%g]cf’ %?S&gg?ﬁ\%gﬁﬁiﬁﬂé{gghﬁé Eﬁ%%%rlgatment of
Cotton Tape Rydesp bernisabParivatisationaiRecoudithadyydiassoiletionimagarest 0.01g.

2Run a domesti% ﬁ\)/]\qlaﬁ%}ai%()@%ge%inaen\%gg%ug e%%%rggﬂ g)rf?%'llﬁ%égcglﬁqnl%%tg%sikdﬁ%re%lép!spool the

cotton tape arSI%ICp ace it into ashing’machine wit etergent. 304Note the make and

model of vasRindMidehmEsaIdhy iRaTtHY dEtefderarbeetRBIFAALRIRE 96 RBbEJERE B85'T). 60nce
the machine is/fimished respovevihie tape anaatinesdr-ronn e thpesattyrecotiernighte“Redaritddhe mass of
the tape. solid phase may have synthesised on it an array of compounds. The assay zone is
adapted to measure a parameter indicative of an interaction between the synthesised
compounds and a test substance contacted with the solid phase. The parameter may
10  indicate, for exampie, affinity between the compounds and the test substance, an inhibitory
effect of the compounds on the test substance or the susceptibility of the compounds to an
enzymatic activity of the test substance. The processor is adapted to (programmed {o)
identify compounds of the array having a predetermined parameter. The predetermined
parameter may, for example, be a parameter falling at or above a threshold value or it may
15  be a highest value measured by the detection zone. The compounds which gave rise to the
predeiermined parameter may be identified by an identifier provided in the solid phase and
ideniified by a reader comprised in the assay section. The processor 475, 675 may be
adapted to change the structure of the synthesiscompounds synthesised in the synthesis

section responsive to the predetermined paramater.

20  [00198] In one example, the compounds being synthesised on the solid phase are
biological polymers, for example polypeptides. The biological polymers are optionally
labeled, The solid phase therefore has an array of biological polymers formed on it, the
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 680) 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 fo such analyte to create a measureable response. The measureabie
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



WO 2010/079349PCT/GB2010/050005 58 8Place the tape in a glass beaker containing 1125 ml
distilled water and heat until boiling. 9Continue to boil the cotton for 5 minutes and then turn off heat.
100nce coolet Pe&¥& e cotton from the water and place in 200 ml of §FHPSRHANY Allow it to
stand overnight. 11Remove the cotton from the alcafzol and suck dry on a vacuum filter funnel.
12Record thegnaseeficoiteRaangietdepdhia. the filter funnel and suck for another 2 minutes.
13Record the mass of cotton, if it is within 10% of the mass of the value recorded 10in step 12 then
finish, if not rdp@e&Aumtibthe amesslisenithithameokcoeptaiblibdiisitd 24 Takeotiwo % em saatiples of the

ribbon, one frgmprchaNdiResarddie Mmassemoriihe samplaste @R 0Agand starethem in labelled
airtight containers, in a freezer 15(155%MP E 2 Acigl| Activation of %ﬁ[ Divide the cotton into

. ( n 1
three approximataly BquUal Datthas, and record the Tass of J08ac Egéer?tﬁﬁdeté‘%f(’ﬁ?ﬁﬁoéﬁd C). 2 Add
the massés oP#3etHrechrIEN B IDFBIFNa iR iR avHIE 16 At AR EFHTHREPTIEAIDCM needed
using the fornsutatiMeniOm thx dMclivketetdwiheh wlumedeaieogvasd BAdDUMBeededs and M is the
mass of cottop LGRAMS o chan&é%ﬁ%%ﬁ%&@? acid solution by adding the calculated volume of TFA
(0.25V) dropwise 25to a stirred vessel containing the calculated volume of DCM (to the nearest 1 ml) 4
Place the threedzatihes akdatto antapdinrtashreditatsd edrgtassdconibabBasks. tbeRolid pheskequired

volumes of TEA/RCM dpiorarBidlans RnthsRRERS JaRks WEALAWAA) be adapted to
10 instruct the synthesis section to react the functional group of a molecule identified as having

a predetermined response in order to form 2 piurality of different structures.

[00201] As described above, therefore, a system may be adapted to screen an array of
compounds to identify those having a desired property, for example an affinity or a
biological activity falling at or above a predetermined threshold. The library of molecules
15  may then be expanded around those identified structures, and the expanded library may
then be further screened to determine any additional compounds which have an enhanced

property.

[002902] There is therefore disclosed a method which comprises synthesising a first library
of compounds, identifying members of the first library having a predetermined property,

20  generating structures of a second library of compounds by varying the structures of the
identified compounds, and synthesising the second library of compounds. Such methods
form an aspect of the invention. The predetermined properly may be a binding activity, an
inhibitory activily, an agonist activity, an aniagonist activity or a substrate activity (i.e. an
ability fo act as a subsiraie). 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 activily 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 andfor apparatus may be, but is not required to be, as
disclosed herein. The iibraries, or either one of thern, 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.

{60203] The technology described with reference to Figures 21 and 22 includes a process
far synthesising and screening molecules, comprising: moving an elongate solid phase
through sequential freatment 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



6 Leave the flasks for approximately 60 minutes (+ or - 5 minutes). 307 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 Wa¥H #a¢A’Bitch of cotton with DCM using the procedure of X4RpIE A5 %vash each
batch of cotton with 5% DIPEA/DCM using the procggure of Example 4. 10 Wash each batch of

cotton with DEMisiPGRE-BM6ELWRPHE 58RI e IE BRI QNNASHMMHHANS! (k2 Place each
batch of cotton mtg ﬂ labelled conical fla}sk corﬂ[t\éaénsl_ 1.3 ml ecra%riam of cott ofR)BBMF. 13 Leave for

approximatel)‘? 'ﬁdﬁ)oﬁrg i %Sr'aggeadrr%l)(r%csfﬂﬂg xérﬁp g3 GG 7934 T 58%9 50005 59
EXAMPLE 3 Aeteshipepteapaiion esetatieningd Spskey:oodoqtths othibaraenkeivbiithe of reagent
needed at 1.3:ri\ok setibomprgE B aheatanidiRincea hecsalcurtniat wolugee: ahldMEkrsto a conical

flask. Thep adeL e calcplaiedasiee. L HOBL AR RpE arinAheia Ple Acid gl QUIF <o tha

their concentration I1s 0.6M. Add sufficient volume o m imidazole to??we a 1.2M concentration.
1

3 Stir until all $HENBIESRERELA/BE2IRPIR EFFRIBHIBRIFHEL 8 s ABOHINTHEE thePtiRiired volume
of DIC to giveresfoBhs coemersratialy. dstieadeesthesbitdiof/ o stirdot prdbifunthlecuwssitesird Place each

batch of cottop.ifighg lrhelieseanical faskansladd e sotwionasBrapameddassians 2,3 and 4. Plug
the top of the flask with cogon wool. 6 P!ace the conica}.ﬂgﬁ]l(rgsirpct)% a sonicatt)grafglrgggs? hour. 157 Leave

the flasks at rﬁegﬁo?é%nﬁg a ?Jraere(?gcc’%?% ?oorr\gg%%ta T ;&))ct or approxm%{tglrf?"l’%

10 response of the responses of all the spatially distinct areas. The process may further
comprise the steps of: repeating the process to synthesise modifications of the structure
resulting in a predetermined measurable response, each modification occupying & said
spatially distinct area; and measuring the amount of the measurable response of the
spatially distinct areas occupied by the modifications. QOpfionally, a computer programmed

15  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 1o be repeated with a change of

synthetic building block in at least one synthetic stage.

[00204] In some embodiments, the end product molecuies are biologically active, for

20  example comprise a polymer selecled from a polysaccharide, a polypeptide and a
polynucleotide, and the modification comprises changing the monomer sequence of the
polymer. in other embodiments, the end product molecules comprise small organic
moiecules and the modification comprises changing the structure of at least one part of the
molecule. For example, the end product molecules may comprise smalt organic molecuies

25  and the structure resutfing in a predetermined detectable response comprises a cyclic
moiety having af 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 & different cyclic moiety and one or more cyclic moigties having a
predetermined detectable response indicative of a useful activity may be identified, and the

30 substituent patiern of the cyclic moieties may then be varied o further optimise the
molecular structure for the useful activity.

[60205] In other embodiments, the end product molecules comprise small organic

mclecules and the struciure resulting in a predstermined detectable response comprises at

teast 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



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. 2011 Take two 1.5
cm samples MY B the batches (one from each end) and place thEd/ frPEBERE%Nials and store
in a freezer. EXAMPLE 4 Washing 251Place the cgfton or ribbon into a flask. 2Add the correct volume

of solvent (6 mldpangRbivasiarialg s avaderidembpiesI ARG INeSAteN Qs ERPRIfI9M the

solvent and siek dry.on i vacuim funpielfor 20;secande, S0REDealBI605 1.2, 3,a0d 4 fwice more.
EXAMPLE 5 64 Ing Determination e ermlna{lon o?yLoadlng sing procédure described in

Biotechnologymer Bieeriginieizhg o353 /6Ilerihaqertimise (e, PelsBHRGE U for the useful
2010/079349B&¥it=B2010/050005 60 2 Accurately record the mass of each sample to 0.00001g. 3

Into each vial place using a finnipipette 1000ul of 20% v/v piperidine in DMF.
5  [B0206] In some processes, said agent comprises a labelled binding member and the

measuring comprises washing the solid phase and then measuring a parameter indicative
of the amouht of label bound to the solid phase through the end product molecules; or said
agent comprises an ehzyme and an enzyme subsirate, the enzyme substrate having a
measurable parameter which is changed by the activity of the enzyme on the substrate, and

10 the measuring comprising measuring sald measurable parameter. The enzyme substrale
may be chromogenic or fluorogenic, for example. The contacting with the agent may
comprise sequentially contacting the solid phase with the enzyme and then the enzyme
substrate.

[08207] Also ilfustrated by Figures 21 and 22 is an apparatus for use in synthesising and

15 screening molecules, the apparatus providing a pathway along which an etongate solid
phase may move and comprising disposed aiong the pathway in a direction from upstream
to downstream: sequentiat freatment stations, each for performing a respective stage of a
solid phase synthesis, at least one of the freatment stations comprising plural deposition
devices for spatially addressed deposition of synthetic building blocks onto the sotlid phase;

20  atreatment 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 tc be in signal communication with, or which is in signal

25  communication with, the measuring siation and programmed to identify the predetermined
measurable response and to determine the corresponding end product molecule siructure

from data available to the computer.

[602081 Further lllustrated 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
diraction: sequential treaiment stations, each for performing 2 respective stage of a solid
phase synthesis, af least one of the freatment stations comprising plural deposition devices
for spatially addressed deposition of synthetic buiiding 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



4 Cap the vials and leave to soak for 24 hours at room temperature. 5 From each of the vials take
a 50 ul aliquot and transfer it to another labelled vial and 5make it up to 5000 RI with the addition of
4950 RI DMF Y&¥ERE4H % blank using 50 ul of 20% piperidine/DMF antf A8 RSN, 7 Set the peak
absorbance for the UV-vis spectrometer to 301 nm.gg Record the absorbance for each sample against

the blank. 9 The/lRAding s RiRENNGS: HpINaEIowing: Lorpua 10 G STEAOORAYMKIEQ0D)) where:
FSis loading in mmolg'l A is absorbance 15M Is mtéls? of samU%Le % mgnD is d}gltggon factor of 0.01 and

7800 is the eﬂi%a&li’(r)%b O&THCIENt it rﬁomgaéy(ﬂle/lgi %rd%gsppln% RECBT'the Thass of each batch of
ribbon. 2Mix UpasaraeR wenerrecticarihsrntaty NisiWtrdBmidazole/DMF solution by adding 25dropwise

ihe acetic anfygils o he BN Mimstipidassle, SRIAshah psh ia g epical flask and
5 invention to personalised medicine. Reference numeral 560 indicates a consulitation
between a patient and a medical practitioner. A sample is taken from the patient and a
scientist indicated at 5681 provides to the deposition head 565 a substance derived from the
sample which is associated with the patient's disease. The substance may be a mutant cell
receptor associated with a cancer, for example. The system is then operated {o synthesise
10 compounds and screen them for a specified interaction with the substance, for example
binding affinity with it. An initial library is therefore prepared and screened, from which
selected compounds having performance at a certain level are identified. The initial Ebrary
is expanded around those selected compounds, 1o create a second library of compounds
whose structures represent modification of the selected compounds. The expansion may
15  be conirolled entirely by the computer 475 using an appropriate algorithm with which it is
programmed or it may involve at least partial human input as indicated by the dotted line in
Figure 21. The second library is screened to identify any compounds having enhanced
performance and, as desired the procedure may be repeated one or more timss fo creale
third and optionally subsequent libraries until one or more compounds are identified as
20  having properties satisfactory for use in treating the patient. Conceptually speaking, such
compounds may be considered as derived from the system downstream of the sensor 558
and transferred to the medical practitioner for use in treating the patient in a further

consultation 560,

1002167 To conclude in relation fo 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
controliable 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 controlied fiuid phase flow to the treatment apparatus; a sensor arranged to detect a

30 parameter of the sclid phase after the solid phase has passed through the treatment
apparatus; a processor adapted to be in sighal communication with the sensor and with at
least one of the drive device and the fluid metering device 1o 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 fo detect a parameter of the fluid



solution from step 2 to each. 4Leave the flasks for 1 hour. 5Remove each batch of ribbon and suck on
the vacuum funnel for 30 seconds. 306Wash with DMF using the procedure of Example 4. 7Wash with
ethanol using W&2ptYEe&dtire of Example 4. 8Wash with DCM using the B%@ﬁ@r‘glﬁ’g’ﬁample 4. Take

two 1.5 cm samples from each batch and place in Igbelled vials and store in freezer. 35 EXAMPLE 7

WO 2010/079349P4E @R 20HUARAN0R 6d-RanretagHen haeadi gppiienatidosalytion of 20% viv
diethylamine in DMF. ﬁPlat%e each batch of ribgqn '%nto alab Ileq oniq I fLask. 3Add 2 mlsoer g of
E{: ¥ giec roft e

ribbon of the SGVAHIE tf?;m?nséefﬁﬁléré%qaﬁ%}loto gach ‘ff‘arg[?.e cave the I%siss@;a'{f r%ug%?tg?nperature
(record) for 18 'eriMarEsobREATNRS éxkh 'PalerRbIITBYHCARE WK P BIEThE TREENEATHINYEL. 106Wash
with DMF usiegtierprosedigieaf mnamplardoitVashnaith ethanehsising dhegpiocederecddsixample 4.

&  the fluid metering device.

[60211] The system may further comprises a controllable energy source (e.g. a heat
source, an ultrasound fransducer or a magnetron, laser, light emiiting diode, mercury
vapour lamp (UV source), or other source of electromagnetic radiation)which is arranged for
energy to be supplied from the source at least {o the fluid phase and the solid phase where
10 they are in mutual contact, and which is in signal communication with the processor, the
processor being programmed {o control the energy source responsive to the detected

parameter.
[00212]1 SCALE UP

[00213] Apparatus of the invention may be scaled up for bulk or semi-bulk synthesis by
15  providing piural, particularly multiple, synthesis systems performing the same synthesis. In

other words, a plurality of identical synthesis systems may be provided in paraliet.
EXAMPLES

{00214] The following Examples 1 {0 8 serve to illustrate the chemistry of pretreating cotton
ribbon ready for use in continuous solid phase peptide synthesis using Fmoc chemistry.
20  The Examples Hlustrate the chemistry using batch methodology but the chermistry may be

applied in a continuous process using an apparatus and method of the invention.
EXAMPLE 1

Pretreatment of Cotion Tape Prior to Chemical Derfvatisation

25 1 Record the Dry Mass of Cofton to nearest 0.01g.
2 Run a domestic washing machine without detergent or textiles to clear any
residues,
3 tUnspool the cotion tape and place it into the washing machine with 10 ml of
detergent.
30 4 Note the make and mode! 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.



8Wash with DCM using the procedure of Example 4. 9Dry to constant mass. 10Record the mass of
each batch. 15 EXAMPLE 8 Attachment of Rink Linker to Ribbon 201Record the mass of each batch
of ribbon. 2DepfAEEIEEEN batch of ribbon using the procedure of Examifi&’ B8 4e¥Each batch of
ribbon into a flask containing 1.3 ml per g of ribbon gf DMF and leave to swell for two hours.

4Calculate the agrountgiseasianis needed i aivecdramiqiant of HATLA aad2nRinkacid per active

group on the ribbon asgul’,ning a loading of 140 umolg-1. 5Calculate the mass of DIPEA needed to give
6 equivalents. 6Dissolve the HATU and Rink acid in 1.3 ml of DMF per gram of ribbon. Add the DIPEA
and stir for 1 mirfute. 7ReMitfete et hredier bBAN IR 30€khen tHe 9Boaam funnel for 30 seconds.
308Place each oftthe hatebesafdibhendmte ecflaskaomiainiig: thel seludionzprepasegbia step 5. 9Place
the flaskszinto the soniggtor and, spnicate far.l.hqur, 10Leave the flasks to stand at room temperature

for 30 minutes. 11Remove each of the batches of ribbon from the reactants and suck dry on the
11 Remove the cotton from the alcohol and suck dry on a vacuum fiiter funnel.

- 12 . Racord the mass of cotton, and return it to the filter funnel and suck for ancther
2 minutes.
13 Record the mass of cotton, if it is within 10% of the mass of the value recorded
10 in step 12 then finish, if not repeat until the mass is within the acceptable limit.
14 Take two 1.5 cm samples of the ribbon, one from each end. Record the masses
of the samples to 0.001g and store them in labelled airtight containers in a

freezer,

15 EXAMPLE 2
Acid Activation of Cotton

1 Divide the cotton into three approximately equal batches, and record the mass of
20 each. ldentify each (A, B, and C).
2 Add the masses of the three batches together and use this te calculate the volume
of TFA/DCM needed using the formula: V= 10mi x M, where V is the volume of 25%
viv TFA/DCM needed, and M is the mass of cotton in grams.
3 Prepare the acid solution by adding the calculated volume of TFA (0.25V) dropwise
25 to a stirred vessel containing the caicuiated volume of DCM (o the nearest 1 mi)
4 Place the three batches of cotton tape into three labelled glass conicai flasks.
5 Pour the reqguired volumss 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 mi
per gram of cotton of DCM and leave for & minutes.
8 Wash each batch of cotion with DCM using the procedure of Example 4.
9 Wash each batch of coffon with 5% DIPEA/DCM using the procedure of Example 4.
10 Wash each baich of coiton 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 mil per gram of
cotton of DMF.

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



35vacuum funnel. 12Wash with DMF using the procedure of Example 4. 13Wash with ethanol using
the procedure of Example 4. 14Wash with DCM using the procedure of Example 4.
62 15Take twd' ¢ f’!nples from each of the batches (one from eacﬁcgﬁ%é?zémﬂ)wge them in
labelled vials and store in a freezer. 63 CLAIMS 1gén apparatus for contacting a mobile elongate
solid phase withmaiBewing fluid phase, comprising: a conduit which is of circular or non-circular
transverse crg}%sa C%ectin n fa}png'il A’é’)ﬂie‘:h PLSOdCefiCri\(«?]a‘% ga (I:témgr& Ct}go%ontain both the flowing fluid phase and the
mobile elongate so id phase; Huid phase ports iIn.communication with the lumen to allow the fluid
phase to enter the lgenafaxs orahitent@Abdiand 1.3 mi Selidihass persdn.eemmMunication with
the lumeryto alloy tBe mablle. ol phase 40P ST ImehTovRroHaRdLand s It the
apparatus being adapted to prevent fluid .egress from its interior through the soﬁa pLhase ports, and
wherein the apparafti@SAaRer Pl i S Aeeatiineharris@woA 1o BME tBfhat theig) outside the conduit,
a deposition device arrengedsiok defidsking affdagentuore tfeNsotthpinadser ity ispnteadly atidressed
depositing of a reaggpt.gn,thgsolid phase; 15 (b) the length of the lumen in which the solid and fluid
phases are in contact is from 25cm to 500¢cm and/or the Conduit is confi%Jred to accommodate a solid

phase in the forni o4 iBBGH RERY R IFHTGHEC18AS TG SPHES 8 Tngetleiosi8ectional
dimensidf of a leastelitathvohtmroofidfetthaive30tAMVamdagtdraimparatus includes a structure defining the

conduit which structusg,eamBRusasR:diEst plateibawingr afaaeson which an open channel is 20defined
and, in engagementyith the, frst pIgte . ,566979-RIR1S Cl9RLAING REFSHE RN as
prepared in steps 2,3 and 4. Plug the top of the flask with cotton wool.
Place the conica! flasks into a sonicator for one hour.
15 7 Leave the flasks at room temperature (record o nearest 1 C) for approximately 16
hours (+ or — 1 hour).
8 Woash with DMF using the procedure of Exampie 4.
9 Wash with ethanol using the procedure of Example 4.
10 Wash with DCM using the procedure of Example 4.
20 11 Take iwo 1.5 cm samples from each of the baiches {one from each end) and place
them in labelled vials and store in a freezer.

EXAMPLE 4
Washing
25 1 Place the cotfon or ribbon into & fiask.
2 Add the correct volume of solvent (6 mi 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

l.oading 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

tabelled glass vials.



channel, 2. An apparatus of claim 1 wherein the apparatus includes a structure defining the conduit
which structure comprises a first plate having a face on which an open channel is 25defined and, in
engagement With?A&% &t plate, a second plate closing the perimeter of th&’ERANHEI*®Ad wherein at
least one of the first and second plates has providegthereon or therein a sensor arranged to

determine a pagarpgtar-afiadeich phaspsontaireddmikachanngligan energy source arranged to
expose the channel to energy, or both, 303.An appar. 0, im. 1 or claim 2 rein the fluid phase
is a liquid phasag, (f'btﬁgﬁé?ﬂy%\}// gr%elﬁ! he %g&’b‘f’é‘ff’g@?‘oﬁbj&%@ %a\l’élvﬁ)ﬂﬁané%nr%gsejl\éﬂﬁat the apparatus is
adapted such thatCamién Yiws appéranadoisipkdar dp MghtaieeratisPeialesld phase ports are spaced
above the fluid phaganparts, owhereby inkse Heuliguiddaphage goes nab coviaet tigiralidaphase ports. 35
64 comprises two arms which interconnected b id regign, the apparatus being configured for
the two aPms to bemﬁi%?i'dﬁf’ é%gaé%frﬁ?ﬁ'ﬁ?g?c%%ﬁg&%g %‘Jiglg\?/vgé@%nds thereof when the apparatus is in
use. 5.An appafativsicsf eharplahvivire Bl theot dBlonipgitipricddrargliinoséaxis of rotation is
transverse to the digeation.of myameRtef theseld phaseARd-Which isarranged for the solid phase to
run over a portié;)n éégsr dctirc%rpggrrbe%cg as éh&solrirg %haa%% cmﬁgg%skdirection. 106.An apparatus of any
preceding claim, w ereln]} &eonduitis defined by a ra&ilty 0 rerie'asably interconnected plates, the
plates comprisifig & patrdrpiatsarmsmosis faedelsviaed¥dmfonship and the opposed faces having
defined between them a length of the conduit extending in a direction parallel with the pair of plates.
157.An apparatus of claim 5 which compriw%&g\mw%@gﬁh having two opposed faces, the plates
being releasably interconnected in face-to-face relationship such that there is an intermediate plate
between first and $8€6hd end plates, the interconnected plates forming a unit having an upper end
which is disposed to the 8isdfatiodinitwiotsn the unit is in use and a lower end which is disposed to the
bottom of the unit when e ysibisdnceOuse, the intermediate plate having an aperture defined therein
towards ge lower end o psenyansié to daefiqgiglr%hannel between its two faces, the aperture having the
roller rotatably arranged therein, and wherein: the first end plate and the intermediate plate define
therebetween a first armPbEtHEighagier of 0.01 and

7800 is the extinction coefficient in Imot™cm’™

EXAMPLE 6
20
Capping
1 Record the mass of each batch of ribbon.
2 Mix up a 1:2:3 viviv 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 conicat flask and add 1.3 mi per g of ribbon of the
solution from step 2 t¢ 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 am samples from each batch and place in labelled vials and store
in freezer.
35

EXAMPLE 7



25the 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 top of the unit to the bottom of the unit and
each terminat® 224 uid connection with, the aperture: and the firstandB8EEHRY 4 ms each have
an upper region in communication with the 30solid ghase ports and the fluid phase ports, the solid
phase port of gaghakhbeing spaced upwardly from the fluid phase port of the arm, optionally
wherein: the first and second arms extend to the upper end of the unit at whith upwardly facing open
ends of the afug:elfine the solid phase ports; and/or 35 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 65 infermedihte pl&EPAR AR IRy Leldny WIRSHEIF RN by said channels and their
respective end pfates. Bagkreapipaaiatusf gblzoyipreretirigetaimtaifdsh. further comprises a roller

arranged to 5guige the gplid phase beferRit@Merar iR eGasemrasthee aitesdbieniisa said solid
phase port, and \Avherei[l thg gﬂgagg’%us‘ is a f{rst sai aé)Earati&ffO(’%q% IS.in.combination with a second

. . : igS. .
said apparatus to prowdeea\é pathway a (5?1%mw?{|nc%eﬁgrel %(éoé soli nﬁwgsees moves out of a solid phase

port of the first apparat(ieegi e 2ae @ gikse puteoFikey SadbpdsEpARIE ia the roller, optionally
wherein 1®a fluics phasevpsitwahtbetfirst spideapperaisdstxafhgid communication with a fluid phase port

of the second said appafatHS,Rrtng.irsk i%@W&EB‘é gp@lxgﬁgp{%eg_ond said apparatus are not in fluid

communication with each other, and which further optionally comprises a third said apparatus and
wherein a fluid pflase pSASBMHERAVHUSSE A BT LTF ?J?Hﬂféc):ommunication with a fluid phase
port of the secondl saidRip pacatasntgngsa. apparatus of any preceding claim which comprises outside
the conduit a depgsitiorgevicgananraed fen deprsiting a reagent on the solid phase, for example for
spatially%ddressed depositing of a reagent on the solid phase

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 sach 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 fo give 3 equivalents of HATU and
25 Rink acid per active group on the ribbon.-assuming a loading of 140 pmolg™.
Calculate the mass of DIPEA needed 1o give 6 equivalents.
Dissolve the HATU and Rink acid in 1.3 mi of DMF per gram of ribbon. Add the
DIPEA and stir for 1 minute.
Remove each piece of ribbon and suck on the vacuum funnel for 30 seconds.

30 8 Place each of the baiches of ribbon into a flask containing the solution prepared
in step 5.
g Place the flasks into the sonicator and sonicate for 1 hour,

10 lL.eave the flasks ta 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 ethano! using the procedure of Example 4.

14 Wash with DCM using the procedurs of Example 4.



20 10. An apparatus of any of claims 1 to 8, 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 pro?&s¥8F4daHted to be in communication with the sensor; ahd 254 1842 %Me controllable
device adapted to be in communication with the proggessor and selected from an energy source
arranged to expase at ieastngit otthedupandacongys adsverdevise fRmavingthesplid phase
through the conduit, a LI}Jid rtrp]el'%elrir@ %’Fé’d%‘?afgé éoyci)gérlmrgaa ;‘é%idelphase flow to the conduit, and a heater
arranged to heat the fImgcﬁha%e, 3 ﬁwe processorsbeing a ap%ed to control the at least one controllable
device responsive to the determined parameter. 11. An apparatus of any preceding claim wherein an
energy source is arranged to expose to energy at least part of the lumen of the apparatus, the energy
source being 35selected from a magnetron, a laser, a light emitting diode, a mercury vapour lamp or
other UV source, or another source of electromagnetic radiation, or a heat source, or a combination
thereof. 66 12.A 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 phase, each phase contact device 5comprising (i) a conduit
which is circular or non-circular in transverse cross-section and defines a lumen to contain both the
flowing fluid phase and the mobile elongate solid phase, (i) fluid phase ports in communication with
the lumen to allow the fluid phase 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, 10the phase contact device being adapted to prevent fluid egress from its interior
through the solid phase ports; wherein: 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; 15a 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 source;

“da third phase contact device along the pathway is arranged to receive fluid from a second fluid source.
20 13.A system of claim 12 wherein the first and second phase contact devices are arranged in the
manner of A or B: A. to receive fluid from the first fluid&purce 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
25contact delvlealMereby fluid is able to flow from the first phase contact device to the second phase
contact device; or B. to receive fluid from the first fluid source in that both are arranged to
communicaté with th8 firsefRfieralreateriinciR MRt sltvightdcetchpbaselude arfypwaig fliase contact
device 30 l4pA=mystemmpfigijm 12 or claim 13 wherein the first and seoond phase contact devices are
releasably coupled togftge{, tl'ée iﬁirst nd Fé‘sfcond phase contact devices each optionally comprising
releasably interconfiected plates, fﬁé’%?é{ SIS 4 P APEF prate SRRcRRaHe TR Dp Pt
face-to-face Fstinisnaimandowhithidéfiretbetiveanthiel BhoppasadHasesoadensih-ef thesonduit
extending ing.difection parallel with the pair of plates, and wherein.one plate of the pair of plates of
the first phase contact device is 67 shared by the second phase contact device to form one plate of
the pair of plates of e EBRYhAPITHECeBMHEIAEvR ISR bisgmicos o) thé dlaitmshagste Bteherein at
least some ohthrsaecéssive phase neantaat deyices are arranged in one or more phase contact
device stacks, the QI ¢ stack comprising a.plurality of phase contact devices which are coupled
together and Which%gr%g‘ig]ﬁaosre rgrgtcsa'rr)]a“b ré'%%" ’eglaﬁgo !Bl\ﬁ/[ﬁgut it BE M GhRvaish TRk i ATeaHIuid
source 'for tht® sRERSESOHERD devicethulubhitsiadiexddidtfiestpmet ses wathphase eantastdevicribeing

disposed in @@@@m@,@t@gImgggpmﬁxgghggeég,@sﬂsg%%gltack further 10includes a housing which

accommodates,the ephas contact devices and to which are
and wherein the apparatus further includes a feature selected from (a) and (b):

(a) outside the conduit, a deposition device arranged for depositing a reagent on
the solid phase for spatially addressed depositing of a reagent on the solid phase;

15 (b} the length of the lumen in which the solid and fiuid phases are in contact is from
25cm te 500cm and/or the conduit is configured to accommodate a solid phase in the form
of a ribbon having a width of at least 10mm and has a longest cross-sectional dimension of
a least 11mm but no more than 30cm and the apparatus includes a structure defining the
conduit which structure comprises a first plate having a face on which an open channel is

20 defined and, in engagement with the first plate, a second plate closing the perimeter of the
channel, C

2. An apparatus of claim 1 wherein the apparatus includes a structure defining the
conduit which structure comprises a first plate having a face on which an open channal is
25  defined and, in engagement with ths first plate, a second plate closing the perimeter of the
channel, and wherein at least one of the first and sacond plates has provided thereon or
therein a sensor a'rranged to determine a parameter of a fluid phase contained in the

channel, an energy source arranged to expose ihe channel to anergy, or both,

30 & An apparatus of claim 1 or ciaim 2 wherein the fluid phase is a liguid phase,
optionally whefein the adaptation to prevent said fluid egress is that the apparatus is
adapted such that, when the apparatus is in an uprigh{ orientation, the solid phase ports
are spaced above the fluid phase poris, whereby in use the hquid phase does not.contact
the solid phase ports.

35
4. An apparatus of any preceding ciaim wherein the conduit comprises a region in

which the conduit undsrgoes a changs in direction, optionally wherein the conduit



connected rollers arranged to guide the solid phase along the solid phase pathway outside the phase

' contact devices, further optionally 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. 15 16.A
system of any of claims 12 to 15 which further include$4a) and/or (b): -~ (a) a deposition device
arranged outside the successive phase contact modules for depositing a reagent on the solid phase as
it moves alorgfsipeatmag e gwivbiersn ithe patheschasaitrgeth aengibirsuseession (i) a
deposition deyj it Telfe]n as it maves along the pathway, then
iy 2 phase o e ] e e e BRSSP s Bsbia
phase as it PSS EForRpPRiatiRiRhilaEahe device optionally being disposed between two of the
successive phase contact modules; (b) a sensor device arranged outside the successive phase

contact gevic§s for (K?% terrma#'gin apar %%ter of We solid phase as it moves along the pathway. 17.A
system of claim 16(a) wWhich Turther comprisss & de5J&RIBR SBMRTRRACAIHESR 2 Pafiged a

plurality of dép@siiois tiaviessddhihthdisationay foreeposiththeeadenisse thel solichphase in spatially

addressed mannele 30,14 dRIRGERSoIrEAUNA ABONI copoale.salidphase wilh.g lowing liquid
phase, compé@ng mgyln% the solid phase and the liquid phase through a lumen of a condartin which
the two phasB¥E8meiite Mutual contact, the process being selected from: (a) processes wherein the

length of the lumen in.which the solid and fluid phases 35are in contact is from 25cm to 500cm and/or

the solighphage is a ibbon having.a width of at least 10mm but of no more than 30cm and the liquid
phase fgnt;ﬁ's at |§£f?§%epéﬁéi£;%r%{¥f\%ﬁ haan ?r% Fg,cr%ﬁelgéhgggﬁghlmﬁqﬂréegémapﬂ%@,txor
example a st¥{g&'erBBIdEIEGHasEdyRIrssRentpitseccatigiisnos agirofastieg groupothe feraoval of

a protecting grous tHRmsAianofia tsmmabgé%%mﬁqggieéwé%%xgm%“@%{M@&Q!°°k such
(0]

as, for example, ar a ing. acid, nycleotide, saccharide or other biological polymer-fofming unit, which
SR ERIRGE W

unit is optiona B SroRR eSS PRTPERIAGAte solid phase comprises a

substrate and a substance bonded thereto, and wherein the liquid phase comprises a biological

molecujg or & specific hipding partner for §biglqgic: lr@e%lgﬁ%g B E%%Qteha%rh%%%m%- }%‘é;g’p\gg]s% It
contacts an analyte having.a predetermined property, undergoes a process Speti
faces, the plates being releasably interconnected in face-to-face reiationship such that

there is anrintermediate plate between first and second end piates, the interconnected
piates forming a unit having an upper end which is disposed to the top of the unit when the
unit is In yse and a lower end whi'ch is disposed to the bottom of the unit when the unit is in
20 use, the intermediate plate having an aperture defined therein towards the lower end of the
unit to define a channel between its two faces, the aperture having the rofler rotatably '
arranged therein, and wherein:
the first end plate and the intermediate plate define therebetwsen a first arm of the

conduit;

25 the second end plate and the infermediate plate defins therebetwesn a second arm
of the conduit;
the first and second arms extend in a direction from the top of the unit o the bottom
of the unit and each terminate at, and in fluid connection with, the aperiure; and
the first and second arms each have an upper region in communication with the
30 . solid phase ports and the fiuid phase ports, the solid phase port of sach arm being spaced
upwardly from the fiuid phase port of the arm, opticnally wherein:

the first and second arms extend to the upper end of the unit at which upwardly
facing open ends of the arms define the solid phase ports; and/or

35 .
each of the opposed faces of the intermediate plate provides a channa! which is

open in a direction facing the respeciive end plate facing that face of the



such analyte to create a detectable response, optionally wherein the process further 10comprises

- detecting for the detectable response. 19.A process of claim 18 wherein the liquid phase is caused to
flow through the lumen in an opposite direction to the movement of the solid phase. 1520.A process of
either of claims 18 and 19 wherein the elongate solid hase comprises a substrate and optionally a
substance bonded thereto, and optionally wherein the substrate comprises cotton or another cellulosic
material, a synthetitisolyedéeriopiiassh2irs pndeesood dam 2onyhizfeiadhe paatessisseleeied from

clause (a) of claim ﬂﬂ%i?pm%%%ﬁ%ﬁa%éid phase synthesis, and the reagent reacts with the
substrate or a substance bonded thereto to remove a protecting group, to activate a functional group

or to add a synthetic building block to the substrate or the substance by covalent bond formation.

2522.A process of any-ehsharsci@ig ghowbieh samphiseh mevashssRid Rhass thraugbadirst solid
phase port of ag%?% arO ;[éJS of an%eif cl im§ 1 to 11 into the lumen of the apparatus, through the lumen
C ¥

~and outthrody S RO PERE Sort s e %&?a?ﬁ?a[ﬁﬁy(%cﬂsﬁﬁar Pt & %enter the

0
lumen of therdyaparnatts ahtoutrairitse pparabasepin; Sew dpougtuthentuimencandieatiesn thitbugh a

second liquid Rase ALl 30-22API0GESAE SBKALEPI IR MRANLE coRYRREMIQYINg the solid

phase through a first solid phase port of an apparatus for contacting a mobile elongate solid phase
with a flowing'Atid pHEE? allhprria R s ERigrrar aﬁuﬁﬁ%iﬁ%@ﬁ FHR RSt BREWMAISY
non-circular gensiesse £ess gectionaisd 35whicl defnes a lumen to contain both the flowing fluid
o Ao he flid phass PSRt o e Hond b 25EgH (LA AL AT MG JHGGE Bl
communication witiPtiegdpeieaitthakerctiesaidisie aelidsphase to enter the lumen, move through it and
exit it, the apparatugbeiag-atapied 0 Rreve At dlvid suessdromp s nterion thiqughythe solid phase
ports communication with each other, and which further optionall.y comprises a third said
apparatus and wherein a fluid phase port of the third said apparatus is in fiuid
15 communication with a fluid phase port of the second said apparatus.
9. An apparatus of any preceding claim which ‘comprises outside the conduit a
deposition device arranged for depositing a reagent on the solid phase, for exampie for
spatially addressed depositing of a reagent on the solid phase
20
10.  An apparatus of any of claims 110 8, which further comprises:
a sensor disposed outside the conduit to determine a parameter of the solid phase
after the soiid phase has passed through the conduit; |
a processor adapted to be in communication with the sensor: and
25 at least one controliable device adapted 1o be in communication with the-processor
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 fiuid metering
davice for providing a fluid phase flow o the conduit, and a heater arranged to heat the
fiuid phase,
30 the processor being adapted to control the at least one controliable device responsive to

the determined parameter.

11, An apparatus of any preceding claim wheresin an energy source is arranged to
expose to energy at izast part of the lumen of the apparatus, the energy source bsing

35  selected from a magnetron, 2 laser, a light emitting diode, a mercury vapour famp or other
UV source, or ancther source of electromagnetic radiation, or a heat source, or a

combination thereof,



the solid phase being moved through the first solid phase port of an apparatus into the lumen of the

< apparatus, though the lumen and out through a second solid phase port of the apparatus, and 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, 18and 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 seccind solid phase port of the first apparatus and into a

fi lid ph d.then th h the | of th t
and out o a S2ebnd 5510 DRage Lol e CCEARA LA SR R EATRR & M Bbthrovgh

the second afpaiaeRs\GpliepiangNishersiripiaglgislwhlth sovweshroonih thecfiist s fid appasityshand the
fluid which flevesiibgsgbbibe sroonssaideppaiatesiie Jram asemprondivid spuiceir -~ from a

different_fluid source, e.g. the fluid wkg‘g] flows through the first apparatus comprises a reagent which

reacts with t118"SAEE% SrRiAll YRS ShEEHE A5 0 TR B DOTRPRIFSECH RIbMIRIPAgBNE, and the
fluid which flosintwreughahesecoaid appetadswashietitbeslongatesotiotnbasenZds spiocess of

claim 23 whigh.sampriss ArsalcBhase SYRNERSyiRerain e sloncite solid phase s moyed through

a plurality of said apparatuses in succession in 25carrying out the synthesis, the soli p%sgsg and the
fluid phase iFESEHBF RS P dNREEJeRY exfithctad {Bysaldrnbaserforis i espectiieattepviifithe

synthesis, eagb iofsaidoeReetiyenstapssbringracsiasad eitRal LA SRale 83 aPRaAUSPEIN a
pluralitxé)f S%% aggggaéurﬁgs rran %g .one (g%%r ftihe otheg, thie process optionally further comprising
S Rt TG A BI5oka UR ooHe L D e ST AR RaLse

spatially addresging ap ura(flity%’ g
them to reacsiithrtiresnbdsavberen:substance bonded thereto, to form an array of different

substances; and onjanbiphetain he.selidiess sunesis/gsHis nanesayphotic soid phase

which comprises an array of spatially distinct areas, each area containing end product molecules of a
respective protERSHInA0ESE FAURS HRRSS SHifd it ar sRlidmiRes e rertheuebisrising (a) and
(b) below: (apexpeasiig thegostisybtheiieslithphase dacReagent which, when it contacts an analyte

having %predeterm&hﬁgi %%oa%%r'%n%g%rgggg aanB %Oggégn%ogﬁgé% tgo%yaccq device are disposed in
succession along the pathway and are arranged 1o receive fiuid from a common first fluid
source; | _
a third phase contact device along the pathway is arranged to receive fiuid from a
second fluid source.
20
13. A system of claim 12 wherein the first and second phase contact davices are
arranged in the manner of A or B:
A. to receive fluid from the first fluid source in that a fluid phase port of the first phase
contact device is in fiuid communication with a fluid phase port of the second phase
25 contact device whereby fluid is able to flow from the first phase contact device to
the second phase contact device; or
B. fcreceive ﬂui;i from the first fluid source in that both are arranged to communicate
with the first fluid source via a flow path which does not include any said phase
_ contact device,
30
14, Asysiem of claim 12 or ciaim 13 wherein the first and second phase contact
devices are releasably coupled together, the first and second phase contact gevices each
optionally comprising reieasably interconnected piates, the plates comprising a pair of
plates which are in opposed face-to-facse relationship and which define batween their
35  opposed faces a length of the conduit extending in 2 direction parallel with the pair of

piates, and wherein one plate-of the pair of plates of the first phase contact device is



70 analyte to create a detectable response, e.g. wherein the exposing step comprises passing the

* post-synthetic solid phase through the conduit of an apparatus as defined in claim 24 Whi|§t also
passing through the conduit a liquid phase which comprises said agent; and 5(b)determining the
presence and/or amount of the detectable response o&&ach spatially distinct area. 25.An_ apparatus of
any of claims 1 to 11, wherein the apparatus includes feature (a) of claim 1, when comprised in a
synthesis appagatds-foihasednrsy ptizesisiogan dsdoedningrhGmeleatdes, ttiersynshesis eppam@tus

providing a %EWH@@%S@Q&Q}&?@M phase to move along, the apparatus comprising disposgd
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 15devices fos:spatipdyyastdressed depositipn fsynibsticsbrildinglyecks Qaipthesalid
phase agd at least one of the treatment stations comé)éiai% the aEparatus of any of claims 1 to 11,

a treatment TG 37 6on Aty the <olid Prage Tl PR aCED SR &RFBnalyle
having a predaefraneed propeniyraifidergresa prieessapesifivin2@stich anadyteytthereate a
measurable (peRANse;AN aneauying:SiaiY LR M RaRLNGNR AMEHA! the.measyahle response
of each spatigcl)lzrgjes]ct(i)r;(%ﬁgl E%aa'se contact devices of that stack, said first and second phase contact
devices béing disposed in the same stack, optionally wherein the or each stack further
10 includes a housing which accommodates the phase contact devices and tc which are
connected rollers arranged to guide the solid phase along the soiid phase pathway outside
the phase contact devices, further optionally wherein at least one rolier of 2ach stack is a
drive rolier in connection with a drive device for causing the rolier to rotate and drive the
solid phasse.
15
16, A system of any of claims 12 to 15 which further inciudes (a) and/or (b):
{a) a deposition device arranged ouiside the successive phase contact 4
modules for depositing a reagent on the solid phase as it moves along thé pathway, e.g.
wherein the pathway has arranged along it in succession (i) a deposition device for
20  depositing a reagent on the soiid phase as it moves along the pathway, then (i) a phase
contact module, and then (iit) a sensor device for determining a parameter of the soiid _
phase as it moves along the pathway, the device optionally being disposed between fwo of
ihe successive phase contact modules;
{b) a sensor device arranged outside the successive phase contact devices for

25  determining a parameter of the solid phase as it moves along the pathway.

17. A system of claim 16(a) which further comprises a depoéition zone in which there
are arranged a piurality of deposition devices along ithe pathway for depositing reagents on
the solid phase in spatially addressed manner.
30
18. A process for treating a mobiie é&onga‘fe solid phase with a flowing liquid phase,
comprising moving the solid phase and the liguid phase through a iumen of 2 conduit in
which the two phases come into.muiual contact, the process being selected from:
(a) processes wherein the length of the lumen in which the soiid and fluid phases
35  arein 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 and the liquid phase contains at least one

reagent for undergoing a chemical reaction with the solid phase, for example a stage of a
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solid phase synthesis, e.g. the addition of a protecting group, the removal of a protecting
group, the activation of a functional group or the addition of a synthetic building block such
as, for example, an amino acid, nucleotide, saccharide or other biological polymear-forming
unit, which unit is optionally a monomer; and

(b) processes wherein the elongate solid phase comprises a substrate and a
substance bonded thereto, and wherein the fiquid phase comprises a 'bioiogica{ molecule
or a specific binding partner for a bioiogical molecule or another agent which, when it
contacts an analyte having a predetermined properly, undergoes a process specific to
such analyte {o create a detectabie response, optionally wherein the process further

comprises detecting for the detectable response.

18. A process of claim 18 wherein the liquid phase is caused to flow through the lumen

in-an oppesite direction to the movement of the solid phase.

20, Avprocess of either of claims 18 and 19 wherein the elongate solid phase
comprises a substrate and optionally a substance bonded thereto, and eptionally wherain

the substrate cbmprises cotton ar another celiulesic material, a synthetic polymer or glass. |

21, Aprocess of claim 20 wherein the process is selected from clause (a) of claim 18
and comprises sofid phase synthesis, and the reagent reacts with the substrate or a
substance bonded thereto to remove a protecting group, to activate a functional group or
to add a synthetic building block to the substrate or the substance by covalent bond

formation.

22. A process of any of claims 18 to 21 which comprises moving the soiid phass
through a first solid phase port of an apparatus of any of claims 1 to 11 into the lumen of
the apparatus, through the lumen and out through a second solid phase port of the
apparatus, and causing a liquid phase to enter the lumen of the apparatus through a first

iiquid phase port, fiow through the lumen and leave through a second liquid phase port.

23. A process of any of ciaims 18 to 22 which comprises moving the solid phase
through a first solid phase port of an apparatus for contacting a mobile elongate solid
phase with a flowing fiuid phase, the apparaius comprising:
‘a conduit which is of circular or non-circular transverse cross section and
which defines a fumen o contain both the flowing fiuid phase and the mobile

slongate soiid phase;
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fiuid phase ports in communication with the lumen to aliow the fluid phase
to enter the lumen, flow through it and exit it and
solid phase ports in communication with the iumen to allow the mobiie solid

phase o enter the lumen, move through it and exit it, the apparatus being adapted

o prevent fiuid egress from its inter_éor through the solid phase ports; _
the solid phase being moved through the first solid phase port of an apparatus into the
lumen of the apparatus, though the lumen and out through a second solid phase port of
the apparatus, and causing a fluid phase to enter the lumen of the apparatus through a
first fiuid phase port, flow through the tumen and leave through a second fluid phase port,
and 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 seco‘ﬁd' solid phase port of the first apparatus and into a first solid phase
port of the second apparatus, and then through the lumen of the second apparatus and out
of a second solid phase port of the second apparatus while a fluid is caused to flow
through the second apparatus, optionally wherein the fiuid which flows through the first
said apparatus and the fluid which flows through the second said apparatus are:

from a common fluid source; or

from & different fiuid source, e.g. the fluid which flows through the first apparatus
comprises a reagent which reacts with the substrate or with 2 substance bonded thereto or
comprises a labelled agent, and the fiuid which flows through the second apparatus
washes the elongate soiid phase.

24. A process of claim 23 which comprises a solid phase synthesis, wherein the
eiongate solid phase is moved through a plurality of said apparatuses in succession in
cairying out the synthesis, the solid phase and the fiuid phase in each of the apparatuses
being contacied together to parform a respective step of the synthesis, sach of said
respective steps being performed either in a single said apparatus or in a plurality of said
apparaiuses arranged one afier the other, .

the process optionally further comprising spatially addressing a piurality of synthatic
building biocks onto the elongate soiid phase to cause them io react with the substrate or 2
substance bonded thereto, to form an array of different substances; and optionally wherain
the solid phase synthesis results in a post-synihetic solid phase which comprises an array
of spatially distinct areas, each area containing end product molecules of a respective
predetermined structure bonded fo the substrate,

the process further comprising {a) and (b) below:

(a) exposing the post-synthetic soiid phase to an agent which, when it contacts

an analyte having a predetermined property, undergoss a process specific to such
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analyte to create a detectable response, e.g. wherein the exposing step comprises
passing the post-synthetic solid phase through the conduit of an apparatus as
defined in claim 24 whilst also passing through the conduit a liquid phase which
compris.es said agent, and

(b) determining the presence and/or amount of the detectabie response of each
“spatially distinct area.

25, An apparatus of any of ciaims 1 to 11, wherein the apparatus includes feature (a) of
claim 1, when comprised in a synthesis apparatus for use in synthesising and screening
moiecules, 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

11,

a treatment station for contacting the solid phase with an agent which, when it
contacts an analyte having a predeiermined property, undergoes a process specific to
such analyte to create 8 measurable response; and
a measuring station for measuring the amount of the measurable response of each

spatiafly distinct area.



