
Solid Phase Reaction Method And Apparatus The present
invention relates to a solid phase reaction method and
apparatus suitable for performing the method. Since
its invention, solid phase synthetic methods have been
extensively used in the preparation of a wide variety
of compounds. The concept of solid phase synthesis is
simply the attachment of a starting species to an
insoluble material via a linker group that will cleave
under the correct conditions. Reactions are performed
on the species, which is rinsed and then subjected to
further reaction and rinsing steps. Finally the
product is cleaved from the insoluble material and
collected. Typically, resin beads are used as the
inert, insoluble material upon which the reactions
occur. For example, in peptide synthesis, an
amino-protected amino acid is bound to a resin bead,
forming a covalent bond between the carbonyl group and
the resin. Then the amino group is deprotected and
reacted with the carbonyl group of the next
amino-protected amino acid. The bead now bears two
amino acids. This cycle is 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.Solid phase reactions
are currently performed as batch processes, using
several washes of resin beads as mentioned above.
There exist inherent limitations in batch processing
and a continuous process has a number of advantages
over a batch process. A continuous process can be more
efficient, more predictable, safer, simpler to operate
and more easily automated than a batch process and
which reduces both the environmental and manufacturing
costs. In addition, a continuous process allows bench
scale procedures to be scaled up via parallelisation
which is the replication of many identical reactors or
processes to give an equivalent yield of products to a
large process. Furthermore, a continuous process
provides ease of optimisation as ideal conditions can
be found by sweeping a variable over a predetermined
range and automatically applying for a range of
parameters as opposed to carrying out numerous batch
reactions with fixed conditions. A viable method of
continuous solid phase synthesis has not yet been
proposed. The present invention seeks to address this
issue. According to a first aspect of the present
invention there is provided a solid phase reaction
method comprising passing an elongate material with a
substance provided thereon through at least one
reaction zone and reacting said substance in said
zone. Using an elongate material enables 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 atleast one linker species of said
substance. Said at least one linker species may
comprise free hydroxyl, amino, or amide groups, or any
other suitable group. In one embodiment said material
is cellulose. In said embodiment cotton may be used.
The cellulose or cotton may be suitably pre-treated.
For example the cotton may be soaked in a solution of
coupling agent (diisopropylcarbodiimide), and a spacer
(aminohexanoic acid). The spacer is a flexible
molecule that improves access of the linker to the
solvated species. The cord is washed, deprotected and
next a linker (Rink) is coupled to the spacer using
the coupling agent HATU. Preferably the elongate
material is in a form that maximises its surface area
to volume ratio. For example the elongate material may
be ribbon, cord, thread, tape or of any other suitable
form. Maximising surface area to volume ratio
maximises the extent of the reaction of between the
reactants and the substance and maximises the use of
reagents. Using such an elongate material is much
simpler and more convenient than with other forms of
solid phase, for example beaded resins require the use
of expensive fritted glass vessels. The elongate
material may be easily exposed to short path length
energy sources, such as ultrasound, microwaves and
other electromagnetic 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
reaction 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.Preferably 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. The elongate material may be passed through the
at least one rinsing zone continuously or
intermittently. Preferably said elongate material is
passed through a plurality of rinsing zones. The at
least one reaction and/or rinsing zone may host at
least one reagent in any phase suitable for the
desired reactions. Preferably the reaction and rinsing
zones host a plurality of said reagents. Preferably
the at least one reaction zone is configured to ensure
optimal reagent use through the control of the flow of
the elongate material and of said at least one
reagent. The above method allows the reaction or
reactions of said substance on the elongate material
in said reaction zone or zones, as well as the rinsing
of the material and/or said substance to be carried
out continuously, as the elongate material passes from
zone to zone. 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 materialis magnetic and the drive means
comprises at least one induction coil used to create a
magnetic field such that said movement of the elongate
material is effected. Where the drive means comprises
a plurality of rotatable units, a control means is
preferably operatively connected to the drive means
such that the rotatable units rotate in sychronisation
with each other. This ensures that a constant tension
is maintained in the elongate material. This may be
achieved by connecting the rotatable units with a
drive belt, preferably a toothed drive belt.
Similarly, where the drive means comprises a plurality
of induction coils, a control means is preferably
operatively connected to the induction coils to
control a magnetic field created by the induction
coils such that a constant tension is maintained in
the elongate material. Preferably said zones are
connectable with each other and with said drive means.
This connectability is preferably modular. In this
way, a long chain of reaction and/or rinsing zones may
be connected to each other and to one or a plurality
of drive means in order to provide a long chain of
reaction and rinsing stages. Such connectability
allows combinations and sequences of said zones to be
varied easily allowing a wide range of reactions to be
produced using this method. Said zones may be
manufactured and sold as "off the shelf units",
allowing a process plant suitable for using such a
method, 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.Reactants and/or reagents which may be
different reactors or reagents may be deposited onto
defined areas of the elongate material. This allows
for a large number of different compounds to be
prepared on the elongate material and also allows each
of these compounds to be subject to testing, for
example biological or spectrographic testing. The
reacting of said substance may comprise the step of
reacting the substance with a solution to form a
product which is insoluble in the solution and may
then be removed from the solution. This may comprise
the step of forming a metal complex between the
substance and a substance present in the solution.
Alternatively or additionally this may comprise the
step of forming a biological compound between the
substance and a substance present in the solution. The
substance present in the solution may be in any form,
for example in suspension or solution. In one
embodiment of the invention, the substance is a
reagent. The method may comprise the step of testing
said substance or the product 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 reactionzone, arranged such
that the elongate material is moveable through the
reaction zone such that the substance may be reacted
in the reaction zone. Preferably the apparatus
comprises a fluid source connected to an inlet to the
reaction zone such that fluid may be supplied to the
reaction zone from the fluid source and wherein the
fluid comprises at least one reactant for reaction
with said substance. Preferably the fluid is a liquid.
More preferably the liquid is a solution. Preferably
fluid supplied to the reaction zone flows through the
zone and out of an outlet from the reaction zone.
Preferably the reaction zone is a conduit. Preferably
a drive means effects the movement of the elongate
member through the reaction zone. The drive means may
be a stepper motor, induction coil or any other
suitable device. Preferably the drive means is
operatively connected to a control means. Where the
drive means is a motor, the control means preferably
comprises a computer connected to a motor controller.
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. Ih this case, the rear face of the
front blockpreferably is in contact with the front
face of the central block and the rear face of the
central block preferably is in contact with the front
face of the rear block. The blocks are preferably
connected to each other by a fastening means. For
example, a row of apertures may be provided along
opposed side edges of each block extending in a
direction substantially parallel to the side edges and
indented inwardly of the side edges. Respective said
apertures in the blocks are preferably aligned with
each other, bolts are preferably passed through said
apertures and nuts are preferably engaged with
respective bolts so as to fix the blocks together.
Preferably a channel is provided along the rear face
of the front block. In this case, 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 a bottom of the block. A
front face of the central block is preferably in
contact with the rear face of the front block such
that it closes the channel, to form a conduit.
Preferably an inlet aperture is provided in the front
face of the front block towards the top of the block.
An inlet bore preferably extends from the inlet
aperture, in a direction substantially perpendicular
to the channel, and terminates at a point of
intersection with the channel. 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.An outlet aperture is preferably
provided in the rear face of the rear block towards
the top of the block. An outlet bore preferably
extends from the outlet aperture, in a direction
substantially perpendicular to the channel, and
terminates at a point of intersection with the
channel. The aperture in the central block preferably
intersects the channels in the front and rear blocks
such that, in effect, a continuous conduit is created
from the inlet aperture in the front block to the
outlet aperture in the rear block. This continuous
conduit preferably forms the reaction zone. The
elongate member is preferably fed into the top of the
front block through the channel in the block. The
elongate member preferably passes downwardly through
the channel in the front block, is looped underneath
the roller in the central block, passes upwardly
through the channel in the rear block and out of the
top of the rear block. The fluid source is preferably
connected to the inlet aperture in the front block via
a 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
bore, downwardly through the channel in the first
block, from where 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.The three blocks of
the reactor may be disassembled. This provides a means
of cleaning the apparatus and also an easy means of
passing the solid phase ribbon through the channels in
the blocks. The inlet and outlet for the elongate
member are preferably disposed above the inlet and
outlet for the fluid. In this way, the elongate member
may be easily separated from the fluid. Since there
are separate inlet and outlet points for the solid
phase ribbon and the fluid, this allows for the solid
phase ribbon and fluid to flow in the same direction
or in reverse directions. Flowing in the reverse
direction allows a concentration gradient to be
established. One way of increasing the time of the
reaction and/or the amount of product produced by the
reaction, under given conditions, is to increase the
size of the reaction zone, for example by increasing
the height of the channels and the length of the solid
phase ribbon. However, due to obvious physical
constraints, the height of the channels is limited and
therefore the time of the reaction and/or the amount
of product that may be produced under given conditions
is limited. 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:Figure 1 is a schematic diagram of
a multistep continuous synthesis reaction according to
the present invention; Figure 2 is a schematic diagram
of a multistep recycling synthesis reaction according
to the present invention; Figure 3 is a schematic
diagram of a multistep microwave assisted reaction
according to the present invention; Figure 4 is a
schematic diagram of a magnetic cord being propelled
through the reaction zones by magnetic fields; Figure
5 is a schematic diagram of apparatus according to a
further aspect of the present invention; 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.Referring to the
drawings, a solid phase synthesis reaction according
to the present invention comprises a cord 1, being
passed through a series of zones 2. Cord 1 is fed from
cord spool 3 in direction of arrow 7. Cord 1 is a
polymeric material suitable to host a solid phase
reaction. In the present embodiment the material is
cellulose, or cotton. However, a cord that comprises
chemical groups that allow reaction with a suitable
chemical species for the reaction to be undertaken may
of course be used. Any group that may act as a linker
group may be appropriate. The link may later be
cleaved in any suitable manner, such as chemically,
enzymatically or using radiation. Groups such as free
hydroxyl, amino, or amide groups may be appropriate
linker groups, although there are many hundreds of
known alternatives which would also be suitable. It is
evident that cord 1 may be of varying diameters. Cord
1 may be substituted with any other suitable elongate
form, such as a tape, ribbon or thread. It is
desirable to maximise surface area to volume ratio of
the polymeric material. Maximising surface area to
volume ratio maximises the extent of the reaction of
between the reactants and the chemical species and
maximises the use of reagents. The cord 1 passes
through a series of zones 2, which may involve
reaction or rinsing. In the present embodiment the
zones host reaction and rinsing phases alternately.
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.In the present embodiment a chemical species
is linked to the cord 1 in one of the zones 2 that the
cord 1 passes through, but evidently said species may
be provided on said cord 1 before the reaction scheme
of Figure 1 is commenced. The species then undergoes a
reaction in the next reaction zone. The product of
this reaction subsequently undergoes a further
reaction in another reaction zone, and so on, until in
zone 4 a product is cleaved from the cord and removed
to storage 5. The cord 1 is removed with arrow 6, to
be reused or to waste. Figure 2 shows a reaction
scheme in accordance with the present invention
arranged such that the cord 1 is continuously
recycled. Figure 3 is a schematic diagram of a
microwave assisted reaction. Zones 9 and 10 contain
differing reagents, and cord 1 is passed sequentially
through these. Cord 1 is then subjected to microwaves
from microwave source 1 1 so as to assist a reaction
between said reagents and a species provided on the
surface of said cord. Cord 1 continues with arrow 12
for the species provided thereon to undergo further
reactions or for cleavage of a product. Figure 4 is 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.Further, there is the
possibility of preparing chemical species on the cord
and then testing said species for biological activity
without cleaving said species from the cord. The
scheme of the present invention has several advantages
over the prior art. Firstly the cord can be handled
easily, using rollers and spools; whereas beaded
resins, previously used, require expensive fritted
glass vessels. The cord may be easily exposed to
energy sources, such as ultrasound, microwaves and
other electromagnetic waves. This is by virtue of the
small cross-section of the reactor (large batch
reactors require large and expensive arrays of
sources). Furthermore, reagents/reactants can be
deposited onto defined areas of the cord, these
defined areas corresponding to a particular product.
This allows for a plurality of and specifically a
large number of different compounds to be prepared on
the cord and these 'spatially addressed' compounds
subjected to testing, for example biological or
spectrographic testing. In an alternative embodiment
of the invention the cord can be used as a solid
supported reagent. In this application a particular
chemical entity is present on the 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.In this
application, the elongate material is housed within a
conduit as it is passed through said zones. The
conduit has a cross-sectional area suitable to contain
the flow of the (solution of) reactants and the cord.
When too narrow a channel is used, the movement of the
cord causes unwanted movement of the (solution of)
reactants. When too wide a channel is used, too much
of the (solution of) reactants is wasted. A further
embodiment of the invention is shown in Figures 5 to
11. Apparatus 9 comprises a reactor 10, a syringe and
syringe drive 11, a motor controller 12, a stepper
motor 13, a computer unit 14, a solid phase ribbon 15
and a spectrometer 16. The reactor 10 comprises a
front block 17, a central block 18 and a rear block
19. Each of the blocks are generally cuboidal and
formed from glass. Alternatively the blocks may be
formed from poly(tetrafluoroethane) (PTFE), which is
cheaper to machine. A row of apertures 20 is provided
along opposed side edges of each block 17,18,19
extending in a direction substantially parallel to the
side edges and indented inwardly of the side edges.
Respective apertures 20 in the blocks 17,18,19 are
aligned with each other. Bolts 2 1 pass through
respective aligned apertures and nuts 22 are engaged
with respective bolts 2 1 so as to fix the glass
blocks 17,18,19 together. A channel 23 is provided
along a rear face of the front block 17. The channel
23 has a U-section and extends from a top side of the
block 17, in a direction 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.The central block 18 is provided with an
aperture 25 towards a bottom of the block 18, within
which a roller 26 is rotatably mounted relative to the
block. In a similar arrangement as with the front
block 18 a channel 27 is provided along a front face
of the rear block 19. The channel 27 has a U-section
and extends from a top side of the block 19 in a
direction substantially parallel to the side edges of
the block 19. The channel 27 terminates at a height
above a bottom edge of the block 19. A rear face of
the central block 18 is in contact with the front face
of the rear block 19 such that it closes the channel
27 to form a conduit. The channel 27 is of suitable
dimensions to receive a solid phase ribbon 15. An
outlet aperture 28 is provided in a rear face of the
rear block 19 towards the top of the block 19 and
disposed to one side of the block 19. An outlet bore
29 extends from the outlet aperture 28 in a direction
substantially perpendicular to the channel 27 and
terminates at a point of intersection with the channel
27. The cavity 25 in the central block 18 intersects
the channels 23,27 in the front and rear blocks 17,19
such that, in effect, a continuous conduit is created
from the inlet aperture 24 in the front block 17 to
the outlet aperture 28 in the rear block 19. This
continuous conduit forms a reaction zone. 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.The syringe and syringe driver 11 is
controlled by the computer unit 14 and is connected to
the inlet aperture 24 in the front block 17 via a
fluid feed line 30. Fluid in the syringe 11 is forced
under pressure through the fluid feed line 30 into the
inlet aperture 24 through the inlet bore 25,
downwardly through the channel 23 in the front block
17, through the aperture 25 in the central block 18,
upwardly through the channel 27 in the rear block 19,
through the outlet bore 29 through the outlet aperture
28 in the rear block 19 and back into a return section
of the fluid feed line 30. In the present embodiment
the fluid is a liquid solution, although obviously a
gas may be used. A substance to be reacted is provided
on the solid phase ribbon 15. Alternatively the
substance may be linked to the solid phase ribbon 15
in the reaction zone. The solid phase ribbon 15
comprises a polymeric material suitable to host a
solid phase reaction. For example the polymeric
material is substantially insoluble in the solution
present in the reaction zone and comprises groups that
allow for attachment to at least one linker species of
the substance, hi the present embodiment the material
is cellulose, or cotton. Any group that may act as a
linker group may be appropriate. As the solid phase
ribbon 15 passes through 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 apparatus17,18,19 and also an easy means
of passing the solid phase ribbon 15 through the
channels 23,27 in the blocks 17,18,19. Since there are
separate entry and exit points for the solid phase
ribbon 15 and the solution, this allows the solid
phase ribbon 15 and solution to flow in the same
direction or in reverse directions. Flowing in the
reverse direction allows a concentration gradient to
be established. One way of increasing the time of the
reaction and/or the amount of product produced by the
reaction, under given conditions, is to increase the
size of the reaction zone, for example by increasing
the height of the channels 23,27 and the length of the
solid phase ribbon 15. However, due to obvious
physical constraints, the height of the channels 23,27
is limited and therefore the time of the reaction
and/or the amount of the product that may be produced
under given conditions is limited. The present
embodiment of the inventions seeks to overcome this
issue. A number of reactors 10 may be connected
together side by side to form a number of reaction
zones. In such a configuration, the solid phase ribbon
15 may be passed from the outlet of one reactor 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.Claims 1. A solid phase reaction method
comprising passing an elongate material with a
substance provided thereon through at least one
reaction zone and reacting said substance in said
zone. 2. A method according to claim 1 wherein said
material is substantially insoluble in the contents of
said at least one reaction zone. 3. A method according
to either claim 1 or claim 2 wherein said material
comprises at least one group for attachment to at
least one linker species of said substance. 4. A
method according to any preceding claim wherein said
elongate material is in the form of a cord ribbon,
thread or tape. 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.11. A
method according to claim 10 wherein the drive means
comprises at least one rotatable unit. 12. A method
according to claim 10 wherein the elongate material is
magnetic and the drive means comprises at least one
induction coil used to create a magnetic field such
that said movement of the elongate material is
effected. 13. A method according to any preceding
claim wherein a product produced by said reaction of
said substance is cleaved from said material. 14. A
method according to any preceding claim wherein a
product produced by said reaction of said substance
remains in at least one of said reaction zones. 15. A
method according to any preceding claim wherein
different reactants and/or reagents are deposited onto
defined areas of the elongate material. 16. A method
according to any preceding claim wherein the reacting
of said substance comprises the step of reacting the
substance with a solution 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.20. Apparatus according
to claim 19 wherein the elongate material is a solid 



phase ribbon. 21. Apparatus according to either of
claims 19 or 20 wherein the apparatus comprises a
fluid source connected to the reaction zone such that
fluid may be supplied to the reaction zone from the
source, the fluid comprises at least one reactant for
reaction with said substance and the fluid is removed
from said reaction zone. 22. Apparatus according to
claim 2 1 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 2 1 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. 


