
11 AUGUST 2006  WO 03/072240 PCT/NL03/00144 1  Apparatus for treatment of
light-sensitive biopolymers  The invention relates to an apparatus for
treating light-sensitive biopolymers, comprising at least a light  source, a
process chamber suitable for receiving a substrate  on which the biopolymers
are placed for treatment with light 5 from the light source, and an
allocation member for directing  the light from the light source to the
selected sites on the  substrate. Such an apparatus is known from the
article "Mask- less fabrication of light-directed oligonucleotide microar-
10 rays using a digital micromirror array" by the authors Singh Gason S. et
al, published in 1999 in Nature Biotechnology  vol. 17, pp 947-978. In the
known apparatus an ultraviolet light source  is followed by a filter and
subsequently a reflection mask in  15 the form of a digital micromirror
array. Via this reflection mask the ultraviolet light is directed via a
special projec- tion screen onto the substrate in the process chamber for
the  formation of a DNA test array. The process chamber is con- nected with
a so-called oligosynthesiser which serves for 20 conducting the respective
liquids necessary for the formation  of the DNA test array to the process
chamber or away from the  process chamber. Due to the light from the
ultraviolet light source  being projected selectively onto specific sites on
the sub- 25 strate, a local activation takes place of the respective pho
tolabile group supplied with said liquids. In this manner a  desired DNA
nucleotide can be formed successively on any se- lected site on the
substrate. With such an apparatus it is possible to fabricate  30 DNA test
arrays of at least 40,000 nucleotide positions,  which means that the
formation of such an array is a time- consuming process which moreover has
to meet a high standard  



of accuracy in order to avoid incorrect nucleotide formation  in positions
adjacent to the illuminated sites. Consequently, 35 high standards have to
be met, for example, with respect to 11 AUGUST 2006  WO 031072240
PCT/NL03A)0144 2  the accuracy and speed with which the allocation member
can  direct the light from the ultraviolet light source. It is the object of
the invention to meet these and  other requirements that in practise have to
be fulfilled by  5 an apparatus of the kind mentioned in the preamble, and
to provide such an apparatus that can be manufactured at rela- tively low
cost and can, in addition, be easily transported.  A further object of the
invention is to provide such an apparatus that can be used not only for the
formation of a  10 DNA test array but also for generally treating light-
sensitive biopolymers. Such biopolymers also include for example RNA and
aminoacids (peptides, proteins), that may or may not be modi- fied, thus
pure DNA, RNA and protein building blocks (nucleo 15 tides, aminoacids), as
well as those with particular modifi- cations (fluorochromes,
sugargroup-glycoproteins, phosphate,  methyl), and also those of which the
building blocks them- selves are already modified (DNA, LNA, synthetic
aminoacids).  The person skilled in the art will find no difficulty in fur-
20 ther supplementing this list. The objectives of the invention can be
achieved with  an apparatus that complies with one or several of the claims
appended to the specification. In a first aspect, the apparatus is
characterised in  25 that the allocation member comprises at least one
motor- driven mirror, 'the mirror is mounted on a rotatable spool ar- ranged
between poles of a device generating a magnetic field,  and that the
allocation member has an adjustable source of  electricity connected with
the spool for controlling the ori 30 entation of the mirror. This has been
shown to provide a fast  



and accurately working allocation member of relatively little  complexity,
that in addition can be realised at low costs,  and that can be widely used
in the above mentioned field. For  example, the apparatus according to the
invention makes it 35 possible to simply carry out a flow synthesis in a
number of  consecutive synthesis steps, with the area to be illuminated
being moved on slightly for each subsequent synthesis step. 11 AUGUST 2006
WO 03/072240 PCT/N L03/00144 3  In this way a wide variety of built up
molecules can be real- ised, which may vary especially in length. It is
remarked that the substrate may be immobilised  or attached to a solid
support in the form of, among other 5 things but not exclusively, a smooth
surface such as a micro- scope slide, a porous matrix, smooth or porous
spheres, or  gel coating. The apparatus according to the invention may be
suitably realised by using a so-called galvanomirror for the  10 allocation
member. For an economical energy consumption the mirror is  preferably
dielectrically coated to realise a reflection co- efficient of at least .99
in the relevant wave range of the  light to be reflected. It is further
preferred for the motor of the mirror  to be temperature-stabilised. This
measure guarantees a high  reproducibility of the adjustment behaviour of
the allocation  member. In a further aspect of the invention, the apparatus
20 is characterised in that a focusing lens, preferably an F- theta-lens is
placed in the optical path between the mirror  and the substrate. This
further increases the precision of  positioning the light beam on the
substrate. As this sub- strate is generally flat, a correction is necessary
for the 25 light reflected by the mirror, whose focusing point will only
lie on the mirror axis in the plane of the substrate. A suit- 



able F-theta-lens useful for this purpose is such a lens from  Sill Optics
in Germany type number S4 LFT 3100. As a rule it is also necessary to use a
beam ex 30 pander. This is known to the person skilled in the art and is
used to produce a light spot of the correct dimensions with  the aid of the
focussing lens. In one suitable embodiment of the apparatus, the  light
source is embodied as ultraviolet light source. Good 35 results can be
attained if the ultraviolet light source oper- ates in the 390 nm range,
preferably at approximately 350 nm.  This is realised preferably by using a
frequency-trebled  Nd:YAG laser. Such a diode laser provides a low cost, low
en 11 AUGUST 2006  WO 03/072240 PCT/NL03/00144 4  ergy-consuming light
source meeting the requirements that an  apparatus for the treatment of
light-sensitive biopolymers  has to comply with. The invention will now be
further elucidated with  5 reference to a non-limiting exemplary embodiment
and with  reference to the drawing which in a single figure schemati- cally
shows an apparatus for the preparation of a DNA test  array according to the
invention. As already explained above, the invention is not 10 limited to
this application of the apparatus, rather, the ap- paratus can be used for
treating light-sensitive biopolymers  in general. In order to keep the
explanation of the claims  more accessible, the example relates to the
preparation of a  DNA test array only. 15 The figure shows an apparatus for
preparing a DNA  test array, comprising an ultraviolet light source 1, and
further a process chamber 3 suitable to receive a substrate 6  on which the
DNA test array is formed. This substrate may be,  for example, glass or
polypropylene or another suitable mate- 20 rial. For the preparation of the
DNA test array there is  



further provided an allocation member 2, giving direction to  the light from
the ultraviolet light source 1 for illuminat- ing selected sites on the
substrate 6 in the process chamber 25 3. Further provided are conduits 4 for
supply and discharge  of liquids required at the sites to be illuminated on
the  substrate 6, in order to there realise the desired nucleotide
formation. According to the invention, the allocation member 2  30 is
embodied as a motor-driven mirror or mirrors, each of  which is mounted on
rotatable spools disposed in a magnetic  field, for example, by arranging
the spools between the poles  of a permanent magnet. The figure further
shows a computer- controlled regulator 5, which serves for adjusting the cur
35 rent to be conducted through the spool or spools, so that the  mirror
placed thereon assumes the desired position corre- sponding with the site to
be illuminated on the substrate 6.  one thing and another is indicated very
schematically in the i i AUGUST 2006  WO 03/072240 PCT/NL03/00144 5  figure,
but is completely clear to the person skilled in the  art so that further
explanation is not required. It is advantageous to use for the said
allocation  member 2 a so-called galvanomirror. Such a galvanomirror has  5
been known for many years, is extremely accurate, and is available at
relatively low cost. It is further advantageous and generally also desir-
able for the motor of the mirror to be temperature- stabilised, for example
at approximately 50 OC, in order to 10 achieve a high degree of
reproducibility of the adjustment  behaviour of the mirror. The allocation
member 2 preferably comprises a fo- cusing lens, and more preferably a
so-called F-theta-lens  placed in the optical path between the mirror and
the sub 15 strate 6. The manner in which this is executed is completely
known to the person skilled in the art so that no further ex- 



planation is required. For the ultraviolet light source it is desirable to
use a source that operates in the 340-390 nm range, prefera- 20 bly at
approximately 350 nm. The inventor especially proposes to use a Nd:YAG la-
ser with a trebled frequency. Such a diode laser serves the  purpose and is
available at low cost. Finally, it is again emphasised that the protective
25 scope merited by the claims is not limited to the above exam- ple; this
example merely serves to eliminate any possible am- biguities in these
claims without limiting them in any way.  To a person skilled in the art it
is obvious that the appara- tus placed under protection can be used in many
applications, 30 and that any such application is covered by the appended
claims. 11 AUGUST 2006  WO 03AI72240 PCT/NL03/00144 6  CLAIMS  1.An
apparatus for treating light-sensitive bio polymers, comprising at least a
light source, a process cham- ber suitable for receiving a substrate on
which the bio- polymers are placed for treatment with light from the light 5
source, and an allocation member for directing the light from  the light
source to selected sites on the substrate, charac- terised in that the
allocation member comprises at least one  motor-driven mirror, the mirror is
mounted on a rotatable  spool arranged between poles of a device generating
a mag 10 netic field, and that the allocation member has an adjustable
source of electricity connected with the spool for control- ling the
orientation of the mirror. 2.An apparatus according to claim 1,
characterised  in that the orientation of the mirror is adjustable to a pre-
15 determined position corresponding with the selected illumina- tion site
on the substrate. 3.An apparatus according to claim 1 or 2, charac- 



terised in that the allocation member is a galvanomirror.  4.An apparatus
according to one of the claims 1-3, 20 characterised in that the motor of
the mirror is temperature- stabilised. 5.An apparatus according to one of
the claims 1-4,  characterised in that a focusing lens, preferably an
F-theta- lens is placed in the optical path between the mirror and the  25
substrate. 6.An apparatus according to one of the claims 1-5,  characterised
in that the light source is an ultraviolet  light source. 7.An apparatus
according to claim 6, characterised  30 in that the ultraviolet light source
operates in the 340-390  nm range, preferably at approximately 350 nm. 8.An
apparatus according to claim 7, characterised  in that the ultraviolet light
source is a frequency-trebled  Nd:YAG laser. 11 AUGUST 2006  7 9. Method for
treating light-sensitive biopolymers, using at least a light  source, a
process chamber suitable for receiving a substrate on which the biopolymers
are  placed for treatment with light from the light source, and an
allocation member for  directing the light from the light source to selected
sites on the substrate, characterized in 5 that for the allocation member
use is made of at least one motor-driven mirror which is  mounted on a
rotatable spool arranged between poles of a device generating a magnetic
field, wherein the orientation of the mirror is controlled by connecting an
adjustable  source of electricity to the spool. 10. A method according to
claim 9, characterized in that the orientation of  10 the mirror is adjusted
to a predetermined position corresponding with a selected  illumination site
on the substrate. 11. Method according to claim 9 or 10, characterized in
that in use the  temperature of the motor of the mirror is stabilised. 




