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Sol i d Phase Reaction Method And Apparatus The present
invention relates to a solid phase reaction nethod and
wa@ppaessws suitable for perform ng the nethod. PEI/G82008/002288
its invention, solid phase synthetic nmethods have been
extensively used in the preparation of a wide variety

of conpoundSolidTPease Weaehén Methdtl Ad Fafuynthesis is

sinply the attachnent of a starting CI es to an
insoluble material via a linker group that will cleave

TR 36ex 185 1 el FER Sild IR weo i mefion 2uf P bt Sisble
foﬁmrﬂotmmgrtb&améthoﬂ, and rinsing steps. Finally the

product is cleaved fromthe insoluble material and
coll ected. Typically, resin beads are used as the

SirlcB &fstinvenfisR) ééﬁlk_ll_&h%%t Shirdlic %gﬁd%bf{:bée!ﬁ exlieen%ﬁ/te 1y%0%d in the

occur. For ‘exa I'n peptide syn
preppgaion pf dwidst wadietynifrrompoimtisi s bound to a reS| n bead,

form ng a coval ent bond between the carbonyl group and

the resin. Then the am no group i s deprotected and

The e@ﬁiep&bf\lyohﬂ phikR s§Ahban snﬁfa%“cﬂ Qtftacthﬁl%nf‘@% startin V\Becies to
ﬂlg protected amno acid he bead ears
legpatgral vigp dinksregroup thay E’Fﬂsab@d: urglef thernotteet conditions.

fter.all. ctl
Re%;‘??;% 1 £0 PABI Aol IR eciGy WBleno o’ FES0 B ol Frsg e
reabiwdand(ﬁmsmg_’lsiéﬂsy Finaby e froductas clesrd otk twsindelliyle ffMterial
mxb%$@§¥$the3|s of peptides, nore recently the
ity of this nethodol ogy has been used to
prepare large libraries of conpounds, which in turn

has produced a huge nunber of potential drug

Tyniegilys desie deadsaref nsdunse thef 1r$rtrmnwb.rbmé enaterial upon which the
phase

I carri out using soli
reaflh TR e Binnlf o8 By BEag oh et Butorsed whipieid is
boutnheo aeedih 864d) ToEng @bvaBst HH8A MRvdeE thE 8Y6Hy oroup and the
ilability to patients. The key advant ag esygf tp

r351§ hen the, a@@%@m@ dﬁpl@tqcrﬁé agil mcwdmmmtha parbbnﬁlcgmmli ofjthe
nex?atﬁfﬂ Slﬁafecfé@salﬁuﬁdc’a Therb%%% 'Pi%\gnrp%%g %Wb ammo amg's q%lsl clytcye is

to pu react ons o cO
repeated to form the desired peptide chain. After all reactions are complete, the

synthesized peptide is cleaved from the bead.

Originally the method was used exclusively for the synthesis of peptides, more
recently the versatility of this methodology has been used to prepare large libraries of

compounds, which in turn has produced a huge number of potential drug candidates.

Manufacture of some complex pharmaceuticals is now carried out using solid phase
methods. The complexity of these processes determine the manufacturing cost and

hence the product availability to patients.
The key advantages of the solid phase method are the simple work up; frequently a

solvent wash is all that is needed, and the ability to push reactions to completion by

using large excesses of reagents.
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usi ng | arge excesses of reagents. Solid phase reactions
are currently perforned as batch processes, using

w@eoneoed34anvashes of resin beads as nenti oned abP@BEGB2008/002288

There exist inherent |imtations in batch processing
and a continuous process has a nunber of advantages
Solidv phiasa meadtivhs Ri® @RESntlyApe@iimddu 8 HalRh 0586 s&R s fRER]
fficient, nore predictable, safer, sinpler to operate
WasHARIOhiSSR Readt py msBHQRE eheVe Hasreaesitieherentduaiédiognin batch
proé’@géiﬁ% Angdy %ggtix%‘uh‘ &€ BUL TORARBLALE %&S’an‘EJPgl%Hfo% r bﬁ@h
costs. In addition,” a continuous process allows benc
procesal e cpntpmiedpresess catbbe swad effficient, mare peadadtitde,issfet,i shmpler

o Pkt RS A e A S50 e

the bRASRANRHAL BSEmambttiehdTBIE. 18 2887 Hoh N BYTinRbRLRSSess allows
provi des ease of optimsation as ideal conditions can

benefe sqal prgcesiiresie dsisagedup atd pavhlisliostéon whish deithearptioation of
. ' | i f

mary 0GOS 1o A0 Y s Bl B APl 4 e

prodesacRurthesnavef b cohtimdus pisbeld pravided edsaabl eptimisatich aé ideal

onti nuous sol jd phase synthesis has not_yet been
COH%PBB%%H. e'ffa%ndpgiés*@‘ﬁ‘ﬁplpﬁ\ﬁeﬁﬁ It Q8IS pr%ieéarar@ésravgﬁ and

j ] j 0 i f nLes :
autdn®3e8lly AppRAisH 18 rﬁgé I gaxgﬁfségeﬁ 519 p%é S@e(f) 1§ %,I?xg}]ng out

i nvention there is provide e reac
numegqusbdtcbaegstions wigh fixsd conglitiamse lAovighie enatieideofi cahtimaaul selid
haseusbsh%r}c% or vided thereon through at |east one
PHAFSACHER "9 oNE YEW PP BHFEP sai d substance in said
zone. Using an elongate material enables a continuous
process to be perforned. The elongate material may be
The pressatdnyentiongeeks headdressdhis isseme reaction zone
continuously or intermttently. Preferably said
substance is reacted with a substance in solution,
Accemiink &0k irstaspdae iofl ghepprevent leh;ﬂvehﬁoﬁ &;ljede ngplfbvided a solidbphase
Al ternatjvely, or addition y, said supstance may be
reacfign oy %qmﬁy%sn}% PASFIRE G aysrBRteERldvith asybgancs mgovided
I : . . . al
ther P LRAER Y LR e TSRO AR ool rPUcRE PEY SRRmEL th R A
material is substantially insoluble in the contents of

.sai d.at | east .one .
Using an elongate ma{engl ehables a continuous process to be performed.

The elongate material may be passed through the at least one reaction zone
continuously or intermittently.

Preferably said substance is reacted with a substance in solution, said solution being
provided in said zone. Alternatively or additionally, said substance may be reacted

with a liquid or gas provided in said zone.

Preferably said substance is provided on said material in one of said reaction zones.
Preferably said material is substantially insoluble in the contents of said at least one
reaction zone. Preferably said material is a polymer. Said polymer may be natural or

synthetic. Preferably said material comprises groups that allow for attachment to at |
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reaction zone. Preferably said material is a polyner.
Sai d polynmer may be natural or synthetic. Preferably

w@ atod/oemsseri al conprises groups that all ow forPCT/GB2008/002288

attachnment to atleast one |3 nker species of said
substance. Said at | east one |linker species my
least GABTIHKEE spdc (m/ﬁﬁ@)sulbstamm rRmid ot ledst dae gmkemspec@s raaby
ot her suitable group. |n one enbodi nt sald mate
compyige &gp yfe¥E, amEnos §F amg}%%aﬁlnﬁe AY S35 P ES A S0P & °ne
embo nﬁerﬁ %le"i’%l&éﬁ% 9 c&RﬁJsQ Mm@ BebinbaotoR iy Heantd dThe
exanpl e e cotton may be soaked in a soOlution of

cellulow ot icofiorngeayt be stuitablyp preplytated: b&id ienhmple, the mttgn Sprache
am nohexanoi

. T e R
(amuﬁmtaxafoeda&@e CF}ﬁsspaaé?@s &ﬂéﬁbleﬁmm&ﬂe @hat (ﬂmpfo@t:saanoest atble

next a |inKer is coupled to the spacer usi
linker trett@owvawfb smfg@m Tzrh&mr d py aashesl (dgprofrsted) BgRaxe a fuker
teri s surface area
(RinkT3 Gl g shaorp S B IR Wl B ot ral may
be ri bbon, cord, thread, tape or of any other suitable
rm_Maxi msing § rface o volune r

Preferay RS ELmEHE 'BHERH: o ¢ e it PRRTBRe ot ABe HE? ©
volux{lg ?é&foa RhSeahid i e?dix%%fearﬁé?@rlﬁr}ﬂa}nﬁé(hﬁb(ﬁﬁ SoddhthrétBie tapb or

ents. Usi'ng suchan elongate material is nuch
of antyl Gthératultabid fmm Meximising ewrfacetsaes 1 Yoluse ielio mgximisestthe

oy s RIERG R SR SR 3 b

use ofBda@Entdl may be easily exposed to short path Iength
energy sources, such as ultrasound, m crowaves and
ot her el ectromagnetic waves by virtue of its small

Usmg rs%’l‘? aﬁee%ﬂg%ﬂ: mﬂetngl Rafeby @{ngﬁgrfs AP mdiié‘ @ofrfentdd€ithian with

Si Z€, nmuch nore lcul't to expose all of
otheﬁ fmnb af cblid phaye;:for eremple adedcmsins Thase bnawsepl swpansies
accel erate chem cal reactions and enhance yields
fﬂﬁeﬂ ShYedelét purity when conpared with an equival ent
thermal energisation. Preferably said at | east one
reaction zone is configured to optim se the exposure
The efonpatagestealtoay he @as;lyeq:)g:psgbm ghost pathdengil eggrgy sources,
suchrgsclgl?r\aqg)\{xg fanrl]éjré\(z)vgvelé” a{nrdag er gle@t? mgg%%ﬁc waves by virtue of its
small cross section. With batch processes, due to their large size, it is much more
difficult to expose all of the batch to such energy sources. These energy sources may
accelerate chemical reactions and enhance yields and product purity when compared

with an equivalent thermal energisation.

Preferably said at least one reactioﬂ zone is configured to optimise the exposure of
reagents to said energy sources. The use of microwaves and/or ultrasound has been
shown to improve the efficiency of some chemical reactions. These techniques are
important in reducing the environmental cost of chemical processes through reducing

the consumption of materials and energy.

Preferably said elongate material is passed through a plurality of said reaction zones.

Said substance may be reacted in each reaction zone.
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shown to inprove the efficiency of sonme chem ca
reactions. These techniques are inportant in reducing
wao b@osmsiis onment al cost of . chem cal processes PaT/GBYIV8/002288
reduci ng the consunption of4 materials and energy.
Preferably said elongate material is passed through a
plurality of said reaction zones. Said substance may
be reagted in each _reaction zope, Preferaply said )
Prefegpiy 5%15 Elongpg paiprial i Iﬁ?é‘é%ie%“t“ﬁﬂ &b Eaaste&nwr@a 78R Wherein
the elonBte Akt &N End/BNGE LI LAS: 1§ g@ageé&@riﬁahg by @lrir8Re/a0¢nt.
sal’d substance 1s subject to rinsing by a rinsing
agent. The elongate material nay be passed through the

at least one.rinsi,ng _zon ont { nyous 0 I
The Haneffy el oy By phshes  Seheh R0 R e e rpsipe zome
contilB&EBLort iffeRHBRna@y. Pl Uural ity of rinsing zones. The at

| east one reaction and/or rinsing zone nmay host at

| east one reagent in any phase suitable for the
1 Pr : nsi ng

Prof iy LA olFBSe o S BBl REIEART o AP ol
the at | east one reaction zone is configured to ensure
opii mal reagent e fhrough the control of the flow of
The gl a5 gSROR PG &IS58 FA9p R RO ot fesCpne Hagent m any
phasé &GS for HERe&RIMBadiBhE ‘P@ei@fa'b%ﬁ Eéa%g&&aﬁ HfdindFones host

reactions of said substance ori the el ongate materi al
a plurality af shid rageriton Prafereblyrthe afrleast oasreaetion zonetiheontignesdig

f th I al d/ ' b ' .
ensuf PR PRI e, AR e Ol YR B ety S hhE o,

and ofGAE dt ReadtiiR reableet. €l ongate material nmay be a tape form
of insoluble solid phase matrix. Preferably said
el ongate material is passed through reaction and

The S8dVe GhFP DGR St CLRAGEbY reall] sﬁ{f%gildysuﬁﬁhl‘ijcea&n he @tﬁ)h ate

one reaction zone i s equi pped Wi testing apparatu
matefiel int da@l matticectdneror abnabatawkl amtisatidsieg ofigwtmeaterial and/or

. terial. Preferably npvenent of the e] ongat.e mater, al
seid Fstgh (4 HE Rt Gt COUBORRRCS B COEIe IR Flepgres from

zonedPpRbaLabl e, through the reaction zones and/or the
‘rinsing zones is effected

The elongate material may be a tape form of insoluble solid phase matrix.

Preferably said elongate material is passed through reaction and rinsing zones

alternately.

Preferably said at least one reaction zone is equipped with testing apparatus for the

collection of data from said elongate material.

Preferably movement of the elongate material through the at least one reaction zone
or, where applicable, through the reaction zones and/or the rinsing zones is effected
by a drive means. The drive means may comprise at least one rotatable unit such as a

roller, spool or any other suitable device. In one embodiment, the elongate material
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by a drive neans. The drive nmeans may conprise at
| east one rotatable unit such as a roller, spool or

w@poponodses suitabl e device. In one enbodi ment, PCTI6B2008/002288

el ongate materialis magnetix and the drive neans
conprises at |east one induction coil used to create a

is mABRKIR G thd @I MR chMBtiscaak afihe MRdictioh cbilBsedl toREte
material is effected. ere the drive neans co;prl ses

magnefi¢ fieldispehthaf sapbmavemnens ofi thetedongategnaienial is ‘s
preferably operatively connected to the drive neans
such that the rotatable units rotate in sychronisation

Whaetthe df0d nzbhe tomiides aeplatalies of fadtable amits,t @ bénttcd ne¢ans is
i S. Al ntai,n(fd in the elqoinga,te mat er i a{a. Thi s ma¥ lfe .
prefgrahlve oRsFatiiPlx arnected fg the &lrpvg Beans| el fhitsthy;rofptaple units

rotafll iV ?y@z?érﬁsati@ﬁe\frﬁﬁ RBLY ofhel. OPhi&Ghsttel RatP£ Ichnstant tension is
Simlar

y, Where the drive nmeans conprises a pluralit
maiotained dnc theoelongdté spaterialo rithimaye hasachisved dive ceisiepting the

rotsffft i VA SRR Pt ot B B T hatnct o

coils such that a constant tension is nmintained in
_the elongate material. Preferably said zones are
Simgladncvhepthe duivenmeansieontmises amirality 1of Jadustign icQus. Aegpéol

| a «al; | .
el prERRBGES Rl oo B FloThE BB AR o eotc A choemetic
field ereated g cthe thduoti@acdilsaiuble that actonstatriension & mphintaahadtip the

of drive nmeans in order to provide a |long chain of
elongatedpateitland rinsi ng stages. Such connectability
al | ows conbi nati ons and sequences of said zones to be
varied easily allowing a wide range of reactions to be
Preforabtjucaid zosésngretdonseatablhvdth @shdthesrrad willy shid drive means.
.manuf act.ured and sol d "off.the shel f .units”, .
T FRR I Poreegdradiars B hisirE: F B il Sideagtion andvor
rinstRt A0Q6k mhPbbeordesRa i thatr dhd asare|agiu@litycifldrive nfeans

. one.arrangenent a nunber of substantially identical_ .
in ondesip @s0AdY anefsichain phregsiitneandrnyng) siages: Syply connectability

o SRR PP BT B v
rangee rofv esdctisromie abed padddced stsimmnehisearthicon SzidezoriEhemay be

duct t.h | id el .
maxﬁa&gcét:ljrgg pn@é@lfl@gg‘o?fe g Eli?eg{\gglgfst’; gl%@égg&gg Iaaltalelt suitable for
usirpRGEh b ABRY to be assembled and disassembled quickly.

In one arrangement a number of substantially identical modules arranged to be

connected together are provided.

A reaction product may remain attached to the elongate material as the elongate
material is removed from said at least one reaction zone. The product may then be
cleaved from said elongate material. Before the product is cleaved, a spectrometer

may analyse the product.

Alternatively, the product may separate from the elongate material in the reaction

zone,
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may anal yse the product. Alternatively, the product
may separate fromthe elongate material in the

WO e@ei43md zone. React ants and/ or reagents whi chPCEHGBR@®S/002288

different reactors or reagents nmay be deposited onto
defined areas of the elongate material. This allows
for a |l arge nunber of different conpounds to be
prepared on the elongate material and also allows each
Reagitnts hargléorc reagantn adhico misgy beitslierent; aeactoss jongeagests may be

o FATBR L83 8 BRBEL RGBT MOU 805 1 e

of diffsk6ht ddenpolifdsstd DS tpadatedvdr the @lGphisthattridlant alsmailows each
product which is _insoluble in the solution and may

of these gompoynds iy beisybieskia teatings for qxempleﬂﬁp@gwa&ﬁfé@ﬁﬁrqgé@hi‘l
testﬁmge step of formng a netal conplex between the

Stibst ance and a substance present in the sol ution.

AI ternativel y or additionall y thi s may conprise the

. of .farm.n ab|0I0|c:aI ond et ween, the .
The 34508 48 FO RiboEinGe, et SR BESID ot A hie LR stpiffe vk
so1uauﬁ%aﬁ% PRSRRE wiicH tkenfsaiu'kbld & tIEHi}z’olbﬁoﬂ Bnd@Mifay @fel be
for exanple in suspension or solution. In one

remevdsbfiomehe safitiahd hllmmém@mprlsqﬂié stepiedtfameiag agnefal complex

r eaggn The qd e t of
bet‘geffl fh u%@fta]ﬁcgg%c{r] t%u%at r od ets'é%[f oﬂg %(}rl&t?rotglr eAl?eZg%t%v@%ngr
additiohhllys eHiglnay %ﬁ@ﬁ@@ﬂfe@teﬂ)bbfo@@nrﬁgidt baﬁcbguval tcympﬁ‘ami between

el ongate material may be, passed  thr ur ality q
the pehstance ﬁn% érﬁélést@tsamﬁemam @emg}ﬂ@pﬁé“? S‘Ft& e PrseRfin the
solutidh dh aﬁ? r@k&{f 1H Eué?%ﬁ’s‘i&ﬂ Shelutibae el ongate

menbe e end t hi

ess. case, the el ongate
menber may be in the form of a | oop. Were the

el on a s endlLess. the.el ongate menber may be
In opg AT H%,&?"Féﬂg? lﬁvﬁ?té%#*te S@thﬁ?zcedﬁg §ea%e?thr ough said at
| east one reaction zone and/or said at |east one

rinsing zone. The nethod may be used mdg&zndentl
Thei metbod pan comprisaiherstep af teringisaidaubsancerpr taspiodpct of one or

more reactions with said substance for biological activity.

The elongate material may be passed through a plurality of reaction zones

sequentially wherein at least two of said zones contain differing reactions.

The elongate member may be endless. In this case, the elongate member may be in
the form of a loop. Where the elongate member is endless, the elongate member may
be continuously or intermittently passed through said at least one reaction zone

and/or said at least one rinsing zone.

The method may be used independently or in conjunction with a traditional batch

reactor.

According to a second aspect of the present invention there is provided apparatus
for performing the method of the first aspect of the invention, said apparatus

comprising an elongate material with a substance provided thereon and a reaction
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According to a second aspect of the present invention
there is provided apparatus for perform ng the nethod

wo@Roovkessiid r st aspect of the invention, said appar/aBuEs/002288

conprising an elongate material with a substance
provi ded thereon and a reactionzone, arranged such

' zo'ilg,aétra}xg@d SlAMIR LR J’fﬁ%{ei f tgliia;i igﬂ%@@iﬂl&h}&fgﬁlﬂﬁg‘reﬁ&%n zone

reacti 6n zone such ubstance may be reacted
suchn thabthersebstrico maydreacacRdah ¢heatshgtiqniwonappar at us

conprises a fluid source connected to an inlet to the

reacti on zone such that fluid nmay be supplied to the

PreRAMY e A8HRathE QdhipHSesl 4 Ulld SokFce Econpectih @ @hninldieo the
fluid conprises at [east one reactant for reaction

reggtion zone guelu bt Anisemapbefsapplindytor the Teactipy zpae Fom Hy fuid
re._ar : [ QuLd lLAf i P :

PR P ULe ) B 0L Rl s

substacea Rdefertblyothe duidistd leduid.r dioré heeferebly ttheoliqud irea solution.

Preferably the reaction,zone is a conduit. Preferabl
Prgfeaply, SuidhuinBlied oot SoACHEN ARRFehRYY ﬁ%?hlé’:ﬁﬁée g @it of an
oiRREh thdFQugdh 2Ja6. reaction zone. The drive neans may

e a stepper notor, induction coil or any other
suitabl e device. Preferably the drive neans is
oper.ati.vel y connected to.a control neans. Were the

P%g?@g&hﬁéﬁémpgZQKHBPSP?%P e control nmeans preferably
conprises a conputer connected to a notor controller.

The conputer unit is preferably operatively connected
Preteratihe 2 slrigp praannefients Panqwq@leﬁ%@ e glongats megpber %H%ug% the
i BY, HREAR %iPs R§loth

e e e R R R B

suitablerdetiec.abl y arranged to drive the el ongate nenber
through the reaction zone. A flexi drive is preferably
used to couple the motor to the el ongate member.

Plefeify Al Hid1ReRRIbdrattRIPERMEAEE td B caitrd] @fsahs. OMehere the
bl ock’ Preferably the apparatus conprises at | east

diiter ewahd o% les nzotor, tthe cvotroluimeans rreferably WPIRTISESt fecomputer

Eac bl ocks nmay be generally cuboi dal,

bl ock f t
coé’é’gﬁe‘ig’\ﬁ??ﬁpc’é%??% “'tace, rear face, top face,

The computer unit is preferably operatively connected to the stepper motor via the
motor controller. The speed of rotation of the motor can preferably be set by
appropriate inputs to the computer unit. The motor is preferably arranged to drive
the elongate member through the reaction zone. A flexi drive is preferably used to

couple the motor to the elongate member.

Preferably the conduit is provided in at least one block. -Preferably the apparatus
comprises at least three blocks and the conduit is formed within the blocks. Each of
the blocks may be generally cuboidal, each having a front face, rear face, top face,
bottom face and opposed side faces. The blocks are preferably formed from glass,
poly(tetrafluoroethane) (PTFE), or any other suitable material. The blocks may
occupy an upright orientation and be connected to each other such that the blocks

occupy front, central and rear positions. In this case, the rear face of the front block
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W@ B0ba)4340r any other suitable naterial.

bottom face and opposed side faces. The bl ocks are
preferably formed from gl ass, poly(tetrafl uoroethane)

occupy an upright orientati®n and be connected to each
ot her such that the bl ocks occupy front, central and

prefarablyas it bentsot with tHRifFor® 288 of e o[ b{?ae gn@ihetﬂagr face of
t t he ron

front bl ockpreferably is in contact w
thegeatplbloghepreterabluis i cortretayith thi érontface béthe radr bidok.
central block preferably is in contact with the front
face of the rear block. The bl ocks are preferably

ThorMediseate tppefesbly obirettelytoaedcASdtRer By a”ﬁ@t%ﬁinlg F@kans. For
ong

exa Ie,r a row of apertures nmy be provided a
e’é?i’b@g’e?j Qi DAGWES ravebe prayidsdkaleng eppnsad side efges of each
bllick @&tch @i AR Sl S,80
ot oane s ARREHOT SR EREAR bEyY 3o I o3t HReGAgp e
ingyradly i ke pide tehgesb| Respsctivessajur sfeeturds iy tiad blgbledaraipréferably

SRR TEch B R e el Bhdeel RS Sehets duppéacires and muts
arcgsEenblyvechedd wits Rspetive bbltysdt dg&o l@i&%&ﬁb&l&%g{iﬁéfao .

Preferably a channel is provided along the re
of the front block. In this case, the channel

PRIGURY 3 2piltts fhoHdSEiohd St 50 PERE et Plor o s Gise,
thetehanyietl prafetgely hnf at tieediioncdad ekbends Hannele tp{)1 %ffgliealblbb’k, in a
e oC

it ecrirri na%ets t&a@ﬁl a heh ht ove a bottom of t | ock. A
FFERR CE G REracenta dpe sidscriges ¢ iceblasky iThe channel

prROPAAE teritiidafest @ Kt 2b8GEa Qf)ttér? QfthOBiock! %Cfroﬁtuﬁge of the
that it closes the channel, to forma conduit.

cepirak Wpelhisyprefrablyl intcontpetrwith theirearfacevifdiseifromt Hlbuk such tat it

o]}E front hlo towards the top of the bl ock.

cl &giﬁ}ﬁge g’rtg p&%?g?récgﬁ‘kty extends fromthe inlet
aperture, in a direction substantially perpendicul ar
to the channel, and term nates at a point of

Prie%r

A% ap BirARRFtS 16 pe0vidrihninghe froheface of thel frasit dideki towards
356 Aok O 8 4l S AEE SR P R o

.of "and extendi ng
dipctiére selistantinlly pegiohyicotatind e WishhelD ahd @cran@diéiea pbiht df
f,i m | ar r.angement as with the front bl ock, a channel

wiiRy

infegseqtion i ded

The central block is preferably provided with an aperture towards a bottom of and
extending through the block. A roller is preferably rotatably mounted within the
aperture.

In a similar arrangement as with the front block, a channel is preferably provided
along the front face of the rear block. The channel preferably has a U-section and
extends from the top of the block, in a direction substantially parallel to the side
edges of the block. The channel preferably terminates at a height above the bottom
of the block. A rear face of the central block is preferably in contact with the front

face of the rear block such that it closes the channel, to form a conduit.

Such channels are preferably suitable to receive the elongate member.
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along the front face of the rear block. The channel
preferably has a U section and extends fromthe top of

wo b@obbdeak, in a direction substantially paral PE&/GBR008/002288

t he side edges of the blocke The channel preferably
term nates at a height above the bottom of the bl ock.
A rear face of the central block is preferably in
ct with t ont fa f t he_rear bl oc c
Ang P el st ERbhORHIER T s o ok RdarDlod Gryerds

theGHIRBRE BIRKE AR (ﬁfﬂ%’f Bt re%i‘aﬁ 2@){%@9&5&%& %ﬂ&tlé‘c ?erture ina

el ongat e nenber. outlet apérture Is preferab
dlr?ﬁu@msabaamwllv h@rpe@dmuraade thd chanmelk, ead thinvioktes am/armmt of

1ntér£]e%t15199v1tf t ock An outlet bore preferably
Xt ends Trom outlet aperture, in a direction
subst antially perpendicular to the channel, and
term nat t?Fﬁat a_point of intersection with th
senfprd lagk drefgraplysinteaspeisghe phaserlsgn éheefraxm apd
reall 'BIo%k§ %ﬁéhq e Cgﬁ%ehsco'nﬁnﬁaﬁ ddnai @Bzgeat'ie%a%rom ﬁ?ekﬁget
such that, 1 n efféect, a continuous con IS Create
apeftesnint the fiont Block petheurutlet apertuee fir thatredsl bdodk. Thistdoatinuous
Congulﬁl etfr erture.in t{ge rear bl ock. This continuous
0 Efﬁ?%g?'éc?@? q}f’f/eaf’ YhEhe reaction zone. The
el ongate nenber is preferably fed into the top of the

front bl ock throuigeéqthe channel in the block. The
Theo¢lgngpie mermben i profeashdy &ist intpthesten of dhwn fantiblpcle I:hroughthe

e A R S S
the tharmeb thhefrazi ahmej isi lﬁoﬁddelrfdeﬂil’eathhﬁé: kolRAGn eiét cedtrall BiBCKk,
ck The fluid source is preferably

t op
PaSiﬁéﬁMéfCﬁiﬂ ﬁFB“% féle .0 el il rear black apdeut elothe ton ekctke v
blog. fluid feed line. Fluid in the fluid source is
preferably forced under pressure through the fluid
feed line, into the inlet aperture, through the inlet

bor.e, d h h | he_ f
Theg R rosthy BGREPY FEOPTGhie e nlet et 1o P RaRpHIgels vie o
fluill feedaRiat Fadid Bh eHeMluid BWRESH s)f)r&@fagl—jgﬂ&réeﬁ%n@élaﬁeﬁhré HArdubB

rear bl ock, through the outlet bore, through
the dTwd deed fine.hiatq dhe itdetorpertairad throvkh ithe dnlet betey rdmwnwardly

throngf ttﬂeoéha%el ntf ﬁlef firlﬂ ‘bciock, %gom Whéte it flows out through the cavity in
the central block, upwardly through the channel in the rear block, through the outlet

bore, through the outlet in the rear block and back into a return section of the fluid

feed line.

A substance to be reacted is preferably provided on the elongate member.
Alternatively the substance may be linked to the elongate member in the reaction
zone. The elongate member preferably comprises a polymeric material suitable to
host a solid phase reaction. For example the polymeric material is preferably
substantially insoluble in the fluid present in the reaction zone and comprises groups
that allow for attachment to at least one linker species of the substance. In the
present embodiment the material is cellulose, or cotton. Any group that may act as

a linker group may be appropriate.
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A substance to be reacted is preferably provided on

the el ongate nenber. Alternatively the substance may
wheoobiondded t o the el ongate nenber in the reactPONGBRIVE/ 002288

The el ongate nenber preferably conprises a polyneric

material suitable to host a solid phase reaction. For
Th%’%&x‘ge lBodi& AL ¥££%{dr ‘%nagﬁ%@ His%ksehfble‘ar efBE 3Rbddes 2 means of

tantially insolublé in the fluid present in the
cleapigtthe rapparaﬁes and atsorgur ¢asy sneans quspaﬁhm thel $odig) rfh@ﬁe ribbon
t,a 18 st one |linker species of the

thrgﬂ%l%ﬁ’ﬁng tsnm?tﬁae B@%Sent enbodi nent the material is

ceI | ul ose, or cotton. Any group that may act as a

i.nker group may be appropriate. The three bl o
Th@hele? P RO GrS SR 5 PIOTFE hpOIebose HsRls

foufit &P lﬂ’ﬁ%&lg € Iﬁa@f?ﬂm& Uhe %Eﬁlﬁgﬂesrﬂerﬁ’&r%éﬁ/ egﬁagﬂﬁ s&;arated

paSS|ng the solid phas€ rib through t nnel
frannehelfluddks. The inlet and outlet for the el ongate

menber are preferably di sposed above the inlet and

outlet for the fluid. In this way, the el ongate nenber

SifEVihBiR £a3bhaYats SRal ﬂ{de@’utfeﬁ; Yt €orftheliselid Phdde QleBﬁ ra@d the
are separate inlet and outlet points for the solid

fluid 4lsie a @\bem thernlid rpéaselrlhb@n anf iﬂsudaﬂolﬂsanftb@ sampedizgstipg or
phase on an f|UId L0 [ S dj

in é‘FVEfI‘%e *,Oél% dﬁllp 0 ns \ge%en leécl?lg h%ﬁ?ves é, %ﬁ&én@rgtlon

g@&@ﬁ@db@ﬂﬂﬁﬂﬁﬂ%ﬁ a concentration gradlent to be
establ i shed. One way of increasing the tine of the
reaction and/or the ampunt of product produced by the

odeLagY ocgﬂnﬁféagﬁ 16 (RI 6P1AL gééaﬁan ana/o} Qhé REIRAS Bf ifsduct

si ze e reaction zone, for exanple by |ncrea5|gg
prodreeddiygtht redctivhe undeargiedrs comtitiarse id mwgtcmaéﬁ thensize @il the

hase ri hbon ver, due.t ca
reRORR Pl RreranhE e GReTos e nelEih e FBPEls iR thedamath gt
thé Etﬁfcpgﬂaeeni)m tmeexeﬁ ctuleeto 0Bk PRysRAlbatstrhiies, EHEhendht of
of product that may produced under glven condi ti ons
th¢ channpdstie Hmiteh eng rdee;!:efnte thatise pbthe redetion and/ay Bier aragpnt of

Pl Bt Baf e bR ebrP ol eI B 75 2 0
nunber of reaction

The present embodiment of the invention seeks to overcome this issue. A number

of said blocks may be connected together side by side to form a number of reaction

zones. In such a configuration, the solid phase ribbon may be passed from the

outlet of one block into the inlet of an adjacent block.

A single source of fluid may supply all of the reaction zones, with fluid feed lines

connecting each of the blocks together.
The assembly of blocks may be such so as to replicate the synthetic pathway.

In order that the present invention maybe more fully understood embodiments

thereof will now be described with reference to the attached drawings, of which:
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zones. In such a configuration, the solid phase ribbon
may be passed fromthe outlet of one block into the
w0 pdoeno4sii4 an adj acent bl ock. A single source oPCT/GBR@S/002288
may supply all of the reacttton zones, with fluid feed
i nes connecting each of the bl ocks together. The
assenAlry 164 a BRI ABYrPE of B el SePSontidus Ryh $:88i€ rdalion
synthetic pathway. In order that the present invention
accordipigdo thermsedent inyentistler st ood enbodi ment's t hereof will
now be described with reference to the attached
drawi ngs, of which:Figure 1 is a schematic di agram of
a MFigirs Rep acehérhatitodiagrayndine siultisteparet yaing agnihesls ngpction
the present inventjion; Figure 2 is a schematic diagram
accoyeling tpfherpreseBhinVedinds i ng synt hesi s reaction accor di ng
to the present invention; Figure 3 is a schematic
di agram of a nultistep mcrowave assisted reaction
accdliglirad is @ schemaicediagrami ofieermultistep mRicypwvaye sssisted reaction
sghe I c_di agram of a magnetic cord being propelled
aCCQTﬁP@Eg %R{SSGPE%?’?tW’zones by magnetic fields; Figure
5 is a schematic diagram of apparatus according to a
further aspect of the present inventian, Fi gureI Sfus
an &hgue §d8 asshsmadisdliagram ob e magetieserddeinggqpelieq through
iLgure 5 Figure .7 4 front el evational view of the
the%@%t?rna@%gfg{égl ec;[lgkﬁez?s?t he reactor shown in Figures 5
and 6; Figure 8 is a cross-sectional view of the
central glass block taken along . the |ine 99 of . Fi qur
7: Highe e ipa pehemafic diagran gt apn acgprdinedp atiﬁjéth?reagpec% of
the a8 iRleRGén;0f the reactor shown in Figures 5 and 6;
lgure 10 1s a cross-sectional view of the rear glass
bl ock taken along the line 100 of Figure 9; and

Figure 6 is an enlarged exploded view of the reactor shown in Figure 5;

Figure 7 is a front elevational view of the central glass block of the reactor

shown in Figures 5 and 6;

Figure 8 is a cross-sectional view of the central glass block taken along the

line 99 of Figure 7;

Figure 9 is a front elevational view of the rear glass block of the reactor

shown in Figures 5 and 6;

Figure 10 is a cross-sectional view of the rear glass block taken along the
line 100 of Figure 9; and

Figure 11 is a cross-sectional view of the glass reactor taken along the line

101 of Figure 6 but of the reactor in assembled form.
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Figure 11 is a cross-sectional view of the glass
reactor taken along the Iine 101 of Figure 6 but of
wa b@ooesaes or in assenbl ed form Referring to theCT/GB2008/002288
drawi ngs, a solid phase synthesis reaction according
to the present invention conprises a cord 1, being
Referpag s@ the tmavingds, a sskd pbese afnthedie sea2tiorCa¢codrding $o fledprbsenm
. ord spool 3 i irection of arrow.7. Cord IS .a .
invenfign eRBTEs ALkosd SPSEpSE Q%L%Fe%o%nF%%'p¢%§3 is fed
from EQBGHOAS inldebiiéh M £, enbodi ment the material is
cel lul ose, or cotton. However, a cord that conprises
chem cal groups that allow reaction with a suitable

cord J1E iPlon RE @R gab®p B 010 il Gt NEE L B P

embodingdnp th@ yndeeriad[dpreelilbsy, &r cbien. HokWevary al @@ thdlecomprises
cleaved in any suitable manner, such as chenically, .
chemical, grapps that alovs Feaglomyith agiuieble shermical speciss £97 the reeptien
] l.de v, r . at
o be LIS b bR AR QRS R oY £ REk S dfoup
may Yenapproraiater hhe ilink snayhliateh bevsledadedainsanysmitsbik tnadyiner, stich as

evident that .cord 1 may. he of varyi di aneters.. Cord
chem{EAI @it S hsing Tliaion rodih e b S e B
or amid¥ goussuelly BS agprbpe lifltd? ?%ﬁp@!al&xﬁﬁ?ﬁﬂler dre hfany hundreds

desirabl e to _maxim se surface area to volune ratio of
of knqwiealirsnatinss vdicharvewlf also bymxitablssi ng surface area to

volunme ratio naxi mses the extent of the reaction of

bet ween the reactants and the chem cal species and
It is enilentthataord henaysee effvareag diatrgtersliGard 0 mehylbepsnbsittated with

~throu a_series of zones 2, i ch y jnvolve
any O@éawgagw eé?naar%@pﬁgs.udp AS # W@eﬁﬁ@@@m fefasbai ment ¢ he
zones host reaction and rinsing phases alternately.

_ Evidently the zones 2 nmay host appropriate phases for
It is desimetde do mex@oise onrface drea e veplunfeantie df thapolyorebic maatenal.

MaxiiitE S oS SPTELre THEUE FR AU ATERT R IR, BHiDeof
betweeH itteAbh@arftOhnd e cHESichEPeEi8Asld ABSmides HRARS o feabbifs.
cord 1 through the reaction zones the cord 1 is fed

through said zones 2, either continuously or o
The cpret bpasses thrvgh.a seues effronend twipelr may whvelvet tegction or rinsing.

met hodol .of the present invention.is bein ed, .at
in Bl GRS F PERCRe PR ond Pseoig: dfghuet)
Evidently the zones 2 may host appropriate phases for whatever reaction is to be
performed; any combination of reaction or rinsing stages might be appropriate. The

zones 2 may of course host reagents in any phase suitable for the desired reactions.

In passing the cord 1 through the reaction zones the cord 1 is fed through said zones
2, either continuously or intermittently. For the most part, when the methodology of
the present invention is being used, at any one instant different parts of the cord 1 are
passing through different reaction zones 2; this is in contrast to the traditional batch

process method of reaction.
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passi ng through different reaction zones 2; this is in
contrast to the traditional batch process nethod of

WO e@edsm | n the present enbodi ment a chem cal PGPEBR@S/002288

is linked to the cord 1 in1sne of the zones 2 that the
cord 1 passes through, but evidently said species may

In tREpREGH icBAdPikns @i dﬂleﬁlﬂfaﬂ sgecRRfioniakéd® heastd 9Nn PRBTRhe
of Figure 1 is comenced. The s&(?él es then undergqes a

ZOH?S@a@ﬂ 1 cpid & prssesahroughadut pedentbraid spesiepman beproyided on
saidcB}d B%Péﬁlg%aﬁﬁ(ﬁg&%&%t H F[s%%ﬁﬁneg‘xcgé{rt her

reac Ion 1N ano zon SO on, until in

zone 4 a product is cleaved fromthe cord and renoved

to sto The cord 1 i renmoved with row 6, t ]
Theysgecies B uaﬁ?ers%?swa@ﬁ%wnﬁp B TEARHAR Zans. e Epresict of this

reacBi6h 8Bl nﬂ?%ﬂ&%ﬁ&ea Widitter (B8R &8 BRGthé e8GR TdnObne, and so
arranged such that the cord 1 i1s continuously

on, wgyig zeut: 4 Elpgcaduet 3 dleaved Sroetratcprd atidagmawedfo siorage 5. The
owayv iSte actio ones 9 and 10 contain
corch P#%W‘ﬁ?‘?’i‘i&%%‘&vg" {0 d"el%%%ad’ri’ SS’[E)assed sequentially
t hrough t hese. Cord 1 is then subjected to m crowaves

. frommcrowave source 1 1 so as to_assist a reaction
Figse 2\RBRTS 4 apastipR sehertesinaserrdancs avitiothe presgniiayersionargnged

suclf‘%{?tft?ggoﬁfl 1§%Iﬁnﬁl%§i?'d§%£$ﬂ1 continues with arrow 12

€ speci es prov ereon to undergo further
reactions or for cleavage of a product Figure 4 is a

emat di agr.am show ng. how nove 1.in
i Jan th SHogriaPa af FOGRPEet SR SacHomaamet gid 10
containedlﬁﬁnﬂgefe@gaﬁﬁ%bwowﬁ ;goﬁds&a s%@ﬁénﬁaﬂ(%thrblﬁgﬁ #ibse. Cord 1 is

i nstance cord is it magneti c be made
themml@reétqdcmtrhmmygaves nﬁ@m ngcrowme sourpe bl ya@sde jagsist a reaction

betviidh tsa;l% %11—41 f\ndr?ltsggcgesogrﬁ'g{]d%d R eﬁl% nturiJ LY & tsﬁug rJ;OPd"‘SCord 1

numer OUS or vari ous

cont&les hifaa®er 12A% theddpScies fitblvidéd Fﬂl&r&ﬁi ﬂodmﬂb@ﬁ dudhen trbeRsbas
as _descri bed above, wherein a product is renoved from

or forigdeayegegf amfg@l%os& ble is netal scavengi ng wherein
speci es provided on the cord forma conplex with netal
i n aqueous solution and thereby renove said netal from
Figsaidds a schematic diagram showing how movement of cord 1 in direction of

arrow 14 is effected through magnetic fields generated by induction coils 13. In this
instance cord 1 is itself magnetic. Cord 1 may be made magnetic through imbuing

cord 1 with magnetic particles.

The method of the present invention has numerous applications, and may be used for
various solid phase reactions, including solid phase synthesis as described above,

wherein a product is removed from the cord.

Also possible is metal scavenging wherein species provided on the cord form a
complex with metal in aqueous solution and thereby remove said metal from said
solution. This application is, however, not limited to metal scavenging, as other

species may be scavenged, for example biological compounds.
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solution. This application is, however, not limted to
nmet al scavengi ng, as other species may be scavenged,

wo envexsupl e bi ol ogi cal conpounds. Furt her, theP€r/GB2G0R©02288

possibility of preparing chem cal species on the cord
and then testing said species for biological activity
Furthirt thergt is ¢he aossiyliyaifdrepreinigechemicahspdréescur the cphd and then

st RO 1, ERRRIL b B M R R o RUNG AP R

cordeasily, using rollers and spools; whereas beaded
resins, previously used, require expensive fritted
gl ass vessels. The cord may be easily exposed to

The §BEMYY%E rE&3t invedbrts %E@Jrﬁ%ﬁ?ilﬂﬁ%e@o%lo@@xﬁer gl?.dliiﬁsély

ot her el ectromagneti c waves. by vir
the comdilchn dedsmdbdcedsdy, oding hellare and spoglsanperchabedtled resins,

reactors require large a expensi ve arrays of
prev‘?&%?’ 8@6‘5‘? _rqugp £HRFITOF g‘,‘“‘f“ﬁé@?n e§7efse actants can be
deposited onto defined areas of the cord, these

defined areas corresponding to a particul ar product.
The qoyf gnayl boosily sxpeseg|tocasriey powkes fichs preelirpsaumd] pigowaves

it :
N R N
reactstifdgrge betdh reactoesteqige 1ak e andexpiistveliralyo of wakces).

spectrographic testing. In an alternative enbodi nent
of the invention the cord can be used as a solid

FurtlRRAOR! t8fei@RAEAs chilbi Hér-@sﬁ&p&ﬂts ALHQY ReRYF L@l these
t onth d and d

chem cal "entity I's prese e cor IS nove
defineh arsag) horfespending fcompatirulaeprotiactt Bhis sllaws fonatpludabitysefemd

. [ il ved f the, |iquid t
specf§3afY b JerEE Hurabeh Sh A el PPab s B tadef o il pard,ang
these/Mspdtily iad@@8seaf cdrhigouniBs Bfedd LR R 2R efRHFlIbsIOgical or
above, as the desired product(s) remains in at | east

spectipgEapific feRling-eact i on zones after the cord has been
passed through them The inventive arrangenent herein
descri bed allows for continuous nulti-step production

In aofaltematiVexmbbéimentlof; tha iavdition uhe cofd ewn de wyeddact ol

oG Rk by BB, TRk RSP LS s LA B2
cord and is moved through (a solution of) reactants, such that the spent cord is easily
removed from the liquid once the desired reaction has occurred. Essentially this is the
mirror image of the method of operation described above, as the desired product(s)

remains in at least one of the reaction zones after the cord has been passed through
them.

The inventive arrangement herein described allows for continuous multi-step

production of complex chemicals; a continuous flow of product may be collected.

The cord may be moved counter-current to the reagent(s) used, such that fresh
reagent enters one end and exhausted reagent leaves the other; thus efficiently using
said reagent(s) The movement of the cord counter-current to the reagent(s) creates a

concentration gradient such that the efficiency of said rinsing process is improved.
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reagent enters one end and exhausted reagent |eaves
the other; thus efficiently using said reagent(s) The

woroaeesss4 of the cord counter-current to the reaEyeBR(s)02288

creates a concentration graslient such that the
efficiency of said rinsing process is inproved.In this

In tHiR Fﬂgpﬁ@itﬂoﬁnthetél&lg@td)ﬁﬁﬁhﬁl HeoRkd@Within HobsReEk ¥ & i Pagded
conduit as it is passed through said zones. The

throggh said £oness The eandyl hase eroghesclionab areg gnitahie t qoytabpedlaw
0

of s e ) reellinie i the B0b Wik R AL £ Bibnb e 10EE e

moveatett ofl tse sondnméﬁdnmﬁﬁhﬁmveménﬁ blfét}(es@sbhmom mf))freactants.
react H t oo, W de nne IS to ?ta
Wheg topryg ?%8?’%&“? “8‘?‘30 RREE ke (SQ RN ea%a‘?tﬁist‘ﬂaé ©
enbodi nent of the invention is shown in Figures 5 to
11. Apparatus 9 conprises a reactor 10, a syringe and

A f@v]hqr regebodrmvé of the anventiar iscthormoinl Beure 5 t@ 5t.egypparatus 9

uter unit 14 hase i
coniphieta Sfieud, Shel Shflee e whhea drF o LARGH, Lotiogl 125
stepb&ofibtob ll ®Gkcohfputéd wRaNYl @bolld shake rlﬁ)o@lnl($ aaldrae@eakﬂr@akr 16.
19. Each of the bl ocks are generally cuboi dal and

formed fromglass. Alternatively the bl ocks may be

Thel 25151 6 E&th%%%’agfésﬁtrlﬁgéw Pf, 9L HAALHIoLE -Eg Ea)nd ARE Bldgﬁdl 9.

cheaper row éf apertures provi
Each Ioﬁml@p dppasad genatelly dgeddad ane ﬁmtneﬂlftmk gldgs. 18&1tbﬁlat1vely the

o yERE e et S SRR AL TP kA Shsbrtf %
mac'fiﬁﬁzpﬁ%w&f ARahtdd 8Ss % ﬁbwdédtell‘&gbéﬁlb%g&l dido ddaet %f@é@h block

d with each other. Bolts 2 ass throug

17, 1r8e1§p@<§@ndm il d Qjrestion pehstagtially aar@llleri i ﬂlezszdeaﬁd@e%wg’a@é@ﬁed

| f
o S S B 0 ok BBl 1 o
aligh¢DWith @adteathed. aB6itsaf1 e tHro Wt releotie dligned iapemhemmi nuts

23 has a, U-section and_extends froma to e of e
22 greoeneagyd With mespptivechobis ZuBR Barei Bx Ithe ;ﬁi@}s ﬁ%‘?kst ﬁ»ﬁa?

toge?fléile edges of the block 17. The channel 23 term nates
at a hei ght above a bottom edge of the block 17. A
front face of the central block 18 is in contact with

f f.the f t. black 17 t [ |
A cfaseEisErvides! H8%% B/ S8 o in Fon e RoTa e chafag 25 s
a USHEGRPAR SitERRIRNE 159 sii8 ©EkIELIBCIS PV, il PHiARBon substantially

parallel to the side edges of the block 17. The channel 23 terminates at a height
above a bottom edge of the block 17. A front face of the central block 18 is in

contact with a rear face of the front block 17 such that it closes the channel 23 to
form a conduit. The channel 23 is of suitable dimensions to receive a solid phase
ribbon 15.

An inlet aperture 24 is provided in the front face of the front block 17 towards a top
of the block 17 and disposed to one side of the block 17. An inlet bore 25 extends
from the inlet aperture 24 in a direction substantially perpendicular to the channel] 23

and terminates at a point of intersection with the channel 23.
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ri bbon 15. An inlet aperture 24 is provided in the
front face of the front block 17 towards a top of the

whb@ekoBF4+ and di sposed to one side of the bl oCRCT/GB2048/002288

inlet bore 25 extends fromithe inlet aperture 24 in a

direction substantially perpendicular to the channel
The centrgh blogk f &iip Rrevidedtwith popprrives 25 fosarde athogampl the bipsk

T S U A

vvhr ch aroller 26 is rotatably nounted relative to the

In & S e eRL i $9 T BT S CBBRp LerroTaed dloas o
fronteffacet S¥ethk @é’e[r B?&ékci@ 1?he Jﬂhﬁnﬁmla Bleebdch ghd 588 iR a

and extends froma top side of the block 19 in a
top sifleradhe block U8s imadiregtiop thrtamaélbf namllph@ i gidecatiges obthe

| o nn er m ei.gh
block L%\;Igle é:ﬁ%tg%]é?%71-%'a1é%ate ?1%181% %bo‘z/ef Rmrecfgfz o]f g& tg k 19.
A redrifececehthe abntbd] Atdck1B is Sn conte@RtiaCtheitdr fideeo Tt th@fHar f)&)@k
the rear block 19 such that jt cl oses the_channel

of
19 sush thay 1t Joses Ahecehranel 27 triumepsondait. Jhejchaggel ¢y it glpuaable
dimefLiBRNS O d OsdiRGHAEbaATl! d phase ri bbon 15. An
et aperture is provided in a rear face of the
rear bl ock 19 towards the top of the block 19 and

An oS4 BR5 R 80 Bt el o S oo s QL b 1 B BB of

the bBddRSIRMd shdseRab RABAideWrahe bRckN®, CAAMELt Bore @MICextends
termnates at a point of intersection wi th the channel

from Zlze outles apanrine\28m 3 dirgdiien substniially Ipsmendiguien te theeghagnel
27 a&dqgw?pﬁtgggé a%rgl;}rfcff efedi2 VIH%]’P Bt ARl 77 Dbl ocks 17,19

, a contlnuous conduit is creat ed
fromthe inlet aperture 24 in the front block 17 to

o il A R e
rear &ga&eﬁ 1@%96?1?] anfnfgﬁ’ dzg&ﬁinﬁ {RRuffis bRGthMRh di Ek

t hréug I'n the ock 17. The ribbon
apertlife JPamsthe fndnm'/\hhvak dl7yo ther @uighapentmrac P& imtke r&g block He This
Jront b(%og*s . ooped underneath the roller 26 in
contipyoNs CORYYH Onﬁisaéﬁacilgn ‘S‘?fsses upwar dl y through the
channel 27 in the rear block 19 and out of the top of

the rear
The solid phase ribbon 15 is fed into the top of the front block 17 through the channel

23 in the block 17. The ribbon 15 passes downwardly through the channel 23 in the
front block 17, is looped underneath the roller 26 in the central block 18, passes

upwardly through the channel 27 in the rear block 19 and out of the top of the rear
block 19.

The computer unit 14 is operatively connected to the stepper motor 13 via the motor
controller 12. The speed of rotation of the motor 13 can be set by appropriate inputs
to the computer unit 14. The motor 13 is arranged to drive the solid phase ribbon 15
through the reaction zone. A flexi drive 29 is used to couple the motor 13 to the solid

phase ribbon 15.
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bl ock 19. The conputer unit 14 is operatively
connected to the stepper notor 13 via the notor

wa@oeomwboedsker 12. The speed of rotation of the nPCDGB1®8/002288

can be set by appropriate ithputs to the conmputer unit
14. The motor 13 is arranged to drive the solid phase
The isgtinge 46d tshfigueg brivdie] I e@eéﬂmleaocxyethe% dr ﬁﬂit M2 £ is

ed tq couple the notor 13 to'the so ase

CO%CBTBaﬁO the inlg ba@yﬁur%deméh@ frgmblnglelﬂma\aeﬁiuld feeldslme 30. Fluid
in ®€ @ﬂ/ﬁl‘ri#el £ BYrcbd ﬁn&eg g?é%&? tﬁ”@gqgﬁ ifyo&%ggttgetge inlet

the"inlet apertureée
apefrfugg 2 theaghl thmmlé(boreFZSu ddwhﬂaﬁdhethwf AEEchbinél2 3 i8S Hont
blo&ﬁqz t]i){re sure throu%h th fluid feed line 30 into the
t BRERUG Lo JB 1 he ventral| tlecky b3.cupmardly through the

cha@l.ﬁwm& @h&reﬁf‘ﬁl@é&gm ttﬂ%uglhﬁﬁrb%hettzl%r.é B9 H‘?guaéﬂtglP 'i)uﬁét%@erture

through the aperture 25 in e ce
28 Hb‘hélf%ﬁr lqchrlé?uagld bapleintharetetn @Ftiomoft the flnibfkedline 80,18 the

t bore f ou t utl et apertur
preisit 9D B8 a2 G e ity Winqns® Pl o B e
usedf the fluid feed line 30. In the present enbodi nent
the fluid is a liquid solution, although obviously a
gas may be used. A substance to be reacted is provided

A sOFstddRe t50d félct@E "i’ssﬁro(/L @8{1] oh’éI &El?ge Cﬁb N ik I/Arlge}%eﬁlvigl the

subst ance ma
subStﬁnQeHan b@hﬂkﬂdrto zhmmhdmhasesnbbodl ]rﬂ‘mstﬁe fdabﬂitﬁﬂzoh’é The solid

phaS é ﬁi Olpol merlc1 material suita Ie to host a
$ol s EOTRRILRES | b ROLYBUTICeaieHek Suiable, & hostr pcsolid phase
readtidher IFaf dxémﬁlébﬁfeaﬁélyﬁlehb’ rh&h%ﬁéluﬂl ?uﬁsﬁnﬁglgf %@oﬂlﬂl@q% tPe
present in the reaction zone and conprises groups t
SOI‘%HOP&RPS%W inghe &‘@hﬁﬂi@hzom@nétcon@ascts groeps| thatkedlo s foe attechnednt

h dj,ment the terlal
o EIthl@?:%l ul ose? 58?&%%? fon yanﬁ? nﬁ% {hﬁdfre‘??&& digaent
matbiialke celdulosep oneytidie ARPIBRIY ﬂiaﬁma?-:ac’é hea 3RkEd B SRay be
ri bbon 15 passes through the solution in the reactlon
4PPPBHE: t he substance reacts with the solution to forma
product. A mcrowave energy source 90 exposes the
solid phase ribbon 15 in the reaction zone, to
As thecrotidapheser dblbant 1D passdhitsough the solution in the reaction zone, the

substance reacts with the solution to form a product. A microwave energy source 90

exposes the solid phase ribbon 15 in the reaction zone, to microwave radiation. This

improves the efficiency of the reaction.

In this case, the use of PTFE blocks instead of glass blocks, provides an advantage in

that PTFE is more transparent to microwaves than glass.

The product remains attached to the solid phase ribbon 15 upon exit from the reactor
10 and may be cleaved at a later stage. Before the product is cleaved, the
spectrometer 16 analyses the product.

The reactor 10 may be disassembled. Specifically, each of the three blocks of the

reactor 10 may be disassembled. This provides a means of cleaning the apparatus
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I nproves the efficiency of the reaction. In this case,
the use of PTFE bl ocks instead of glass bl ocks,

w@e@vioaisss an advantage in that PTFE i s nore treCiHOR2@R1002288
to m crowaves than gl ass. The product remains attached

t.o the solid phase ribbon 15 u xit from
17,189 4010 81 G egPou keeang B SShse oS 4g dfrongh e
chande3@ 301706l URd blosks<Cl7eB@ved, the spectroneter 16 anal yses

t he product. The reactor 10 may be di sassenbl ed.

Specifically, each of the three bl ocks of the reactor

e ol S ST S IRIP ORI 0
solutiofi, hésssllewgs tHeesdiid pichsp ribden risbhan sdlibtidhtodplw ihéhe same

. channels 23,27..in.the blocks 17,18,19. Since.there are
directiqn, QF 4P eTYRISE \AitagHomS | tﬁlﬁm% & fiBe TEYRISS GiTEeHqth é@&ws a

concehirferdPieAtd vbREaBIRNEST On, this allows the solid

phase Tibbon 15 and solution to flowin the sane
direction or in reverse directions. Flowing in the

reverse dir.ectjion.all a _concentrati.on _gradi ept_t
One &Y Gl sFpURE dhO Qe oy s frefbRcRid b a®b R, Shpridist
produtc€B Gl 88 refdionl vhi@ @ Rbndifiony, dslus tinpe@uihe tksiky of hie

reaction, under given conditions, is to increase the
reactign zengffor prarmple dvi ipereawing ther kaigkbainhe ehpgneini.eh g ghe
j . cian 3l : ot the
eng B e T B 0 (At PR ol
the hgibyisof te chansdls 28120sis linhitechandgtiterafbret the tivhanf dhes 1284 @Y

[ limted and therefore the ti f the reactiqn. .
and/op gy ROV A0 EEEE Uh 135, Bt ue L dbE S0 orotioasds
limitednder given conditions is limted. The present

enbodi nent of the inventions seeks to overcone this
i ssue. A nunber of reactors 10 may be connected

toget h i de side to farma f .react]
The sy GHE ARforblngl g uftentithe. e CHEREl Ble HRACA Mlabsy,
of reatforsey nks WocHaectéd Fethbeside bl 8ideab fone anmatdicdbf rdation
the inlet of an adjacent reactor. A single source of

zonest | g @cheycosfigpragiond the gplid phaseaitbonoly mghde pagiedHram (hey
outlet! P%fle tdaB85 into the inlet of an adjacent reactor.

A single source of fluid may supply all of the reaction zones, with fluid feed lines

connecting each of the reactors together.

The above embodiments are by way of example only; many variations are possible

without departing from the scope of the invention as defined by the appended claims.

CONFIRMATION COPY



10

15

20

25

30

connecting each of the reactors together. The above
enbodi nents are by way of exanple only; nmany

WO a009m0430ns are possi bl e without departing froPeCT/582008/002288

scope of the invention as defined by the appended
claims.Clainms 1. A solid phase reaction nethod
conprising passing an eClamate material with a
substance provided thereon through at | east one
reacti on zone and reacting said substance in said

1. ZO0ng.sofld pReseBbdttidn aefidtiontrishePasding dn wloagae masaiall with
mat eri al |s substantially insoluble in theéﬂgntents of

a subgiange arovided thesenn thegiehi % deash pae repction e 48 28aCHPY;S

subs{aﬁceen,slgﬁlrzo a| m1l or claim2 wherein said nmateri al
ises at | east one group for attachnment to at
Ieast one |inker species of said substance. 4. A

met hod cordin toa recedin cJalmV\,h r.ei n,said
ol ohgREBOnBGRTPE fig ST o WERRT GRa AR 1 pBBRdally

1nsoﬁ19fe‘:iﬁ‘%e°cfon¥e%ﬁeof said a@‘léﬁ@t@ﬁ@%a@ﬁG@&&k&g to any preceding
claimwherein the elongate naterial is a polymer. 6. A

met hod according to claim4 wherein the el ongate

ria S.C I tsh [ :

5. anyRoreel RECURET o Sy AR oy SR ReREF Sl Pcha
comﬁ@é?z§ atllebdiloae gfoup 1ot attadhmién tohit legsaohé hmkez eperdes . sald

nmet hod according to any precedi ng clai mwherein said
SUbSE‘Iﬂé‘?agate material is passed through at |east one

rinsing zone, wherein the elongate material and/or

sai d substance is subject to rinsing by a rinsing
4, ag eAtmetlod Acoedingdo aryg predéding tleins Ivienis sk calerigatesrmpigrial

r.i.al ed through the at | east one
lsmrﬂéea’%%i“&?aﬁﬁg“ hﬁ?—f‘% & 4PEast one rinsing zone
alternately. 10. A nethod according to any preceding

cl ai m wherei n novenent of the
5. A method according to any preceding claim wherein the elongate material is

a polymer.

6. A method according to claim 4 wherein the elongate material comprises

cellulose.

7. A method according to any preceding claim wherein said elongate material

is passed through a plurality of reaction zones.
8. A method according to any preceding claim wherein said elongate material
is passed through at least one rinsing zone, wherein the elongate material

and/or said substance is subject to rinsing by a rinsing agent.

9. A method according to claim 8 wherein said elongate material is passed

through the at least one reaction zone and the at least one rinsing zone alternately.

10. A method according to any preceding claim wherein movement of the

elongate material is effected by a drive means.
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el ongate material is effected by a drive neans.11. A
nmet hod according to claim10 wherein the drive neans

weewpoises at | east one rotatable unit. 12. A PEL/O82008/002288

according to claim 10 wheredn the el ongate material is
magnetic and the drive neans conprises at |east one

i nduction coil used to create a magnetic field such
that said novenment of, the elongate material is

1L of f Acnehod aepordingria Hain A Bt thordsivaiyeaps SemRriseg at least

oY rein a product produced by said reaction of
one sa%%g%%igt ance is cleaved fromsaid material. 14. A

nmet hod according to any preceding clai mwherein a

prodquct oduced ai d.react.i of said substance .
12. P hepf Seorsibe Y Bt 101 wEHn P SlopPh mAMEL ¥ FaEncge
and TRIBRR AGH rcgin?ﬁsés‘ht Yt dHeaB@E0E collaised What&t Na magnetic

di fferent reactants and/or reagents are deposited onto

fieldweh fhatisaid swsementtof sheedlonagie mataralds piectedis. A net hod
according to any preceding claimwherein the reacting
of said substance conprises the step of reacting the
13. subataebed wedordiag $ohnit preceding flaimmvaerira peddushprobuded by
..insqgluble.in the solution and .may then be renoved from
said ggpetian pLaidsrbstppce igc onfaoraé@gﬁiaq%ﬁt o claim 16
wherein the reacting of said substance conprises the

step of formng a netal conplex between the substance
14. andAansthbd besveding tesmnprefetinghelaisp etedma prgiucipiededed by

.,accardipg.to.ejther clains 16, 0r 1 erein
said P i SSlahe SRt a Gt ghs e Raldsgs
form ng a biological conpound between the substance
and a substance present in the solution. 19, ApEr?rat us

15. f or Apeicthodnigegrding tensny quewsAingnglaist exteaein glilermmreagtint

and/BPRALANS GOIREES LAY Bnd A0 SndBbALAChalhibh
substance provi ded theréon and a reaction zone,
arranged such that the elongate material is noveable

through the reaction zone sych that the substance i.s .
16. 1 eadt BEHOR 3REHEIO Wnprfa?%vgzefm%p‘ﬁ‘a?% © JEHPEiNgHd

substdhc€ ! Bbtiprisds VIR §lef bPEe&liBo@ee siBdtatdeakwilhS a2 s8RtibA to
form a product which is insoluble in the solution and may then be removed from the

solution.

17. A method according to claim 16 wherein the reacting of said substance
comprises the step of forming a metal complex between the substance and a

substance present in the solution.

18. A method according to either claims 16 or 17 wherein the reacting of said
substance comprises the step of forming a biological compound between the

substance and a substance present in the solution.

19. Apparatus for performing the method of any preceding claim, said apparatus
comprising an elongate material with a substance provided thereon and a reaction
zone, arranged such that the elongate material is moveable through the reaction zone

such that the substance is reacted in the reaction zone.
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phase ri bbon. 21. Apparatus according to either of
clains 19 or 20 wherein the apparatus conprises a

wo kapwaosaur ce connected to the reacti on zone sSPChGBh@B/002288

fluid nmay be supplied to the reaction zone fromthe
source, the fluid conprises at |east one reactant for
reaction with said substance and the fluid is renpved
20. f r ofipparathsrazacidirgntozelaien 12 vhoigipaha telihgate caatdiialgistzn solid
claim?2 1 wherein the reaction zone is a conduit
th%ﬁ% PR which fluid fromthe fluid supply is provided.
23. Apparatus according to any of clains 19 to 22
wherein a drive nmeans effects the novenent of the
21. el oAgaatetuseaceondidg toheithegoft ¢1@imsebﬁbtoiro?tﬁ) wherein e, apparatus

ar at accordin vvhere nduit i.s
compRERT £ 'if AGHOE Somtheled, ) B Tegttiot o, Brch BaC Aty S
supplied @6 thelt@ackion Gbid fdm tHe MARIEHR fRId EdthSised Ble M bh@teabant

the el gngate material and to formthe reacti on zone

~ for rﬁ@élﬁéé’flﬂ\/@l%/mbgtan@@ééé@ Apgiereap Ve from wirhreaetiqnetongs

the fluid to and formthe reacti on zone respectively.

22. Apparatus according to claim 21 wherein the reaction zone is a conduit

within which fluid from the fluid supply is provided.

23. Apparatus according to any of claims 19 to 22 wherein a drive means effects

the movement of the elongate material through the reaction zone.

24, Apparatus according to claim 22 wherein the conduit is formed within a
plurality of blocks.
25. Apparatus according to claim 21 wherein an inlet and outlet of the elongate

material and to form the reaction zone respectively is located above an inlet and

outlet of the fluid to and form the reaction zone respectively.
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