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SAMPLE WELL PLATE

The present invention relates to a sample well plate or sample well, particularly for
use in chemical and biochemical analysis.

It is well known, particularly in the field of analysis, to provide a plate having
numerous sample wells for allowing a plurality samples to be treated and analysed
simultaneously. In some cases, the analysis of samples within sample wells involves
measurjng the light properties of the sample. For example, a polymerase chain reaction
may be tested by measuring the amount of fluorescence produced by a fluorescent tag
applied to the sample on test.

Typically, the sample well plate is made of a plastics material, for the sake of cost
and weight. It may, however, be made of any suitable material.

In practice, the sample well plate is placed within the test apparatus which controls
the reaction environment to which the samples are subjected. The environment may, for
example, be a particular test temperature or cycle of changing temperatures. In order to
measure the amount of fluorescence, suitable sensors are provided in the test equipment at
locations which align with the tops of the sample wells.

Although existing systems can provide a measure of fluorescence, they are not as
efficient or as reliable as is desired. For example, the amount of fluorescence which can be
measured is at least in part dependent upon the structure of the sample wells and the
manner in which the fluorescent light is transmitted to the top surface of the sample well.
For instance, this light can be reflected within the sample well until it reaches the
associated sensor at the top of the sample well. However, this reflection is on the whole
dependent upon uncertain factors such as the quality fit of the sample well plate within the
test apparatus, especially within a temperature regulated block, and of the characteristics
and condition of the temperature regulated block.

A possible improvement to such an arrangement is to provide a sample well plate
made of a metal or metal alloy. The material of the sample well plate can thus provide
direct reflection within the sample wells. However, such a sample well plate is not
practicable for single-use applications. Moreover, it is difficult in a manufacturing process
to control the polishing within the sample wells to an accurate enough degree to produce
reliable reflective properties within all the sample wells. Furthermore, this type of plate
suffers problems of discolorétion by tarnishing, oxidisation and the like, which causes

difficulties in maintaining reliable reflectivity in the sample wells.
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The present invention seeks to provide an improved sample well and sample well
plate.

According to an aspect of the present invention, there is provided a sample well or
sample well plate formed of a light transmitting material and a coating of highly reflective
material on a surface of the sample well or sample well plate for providing reflectivity
within the sample wells or sample well plate.

The coating can provide much more reliable reflectivity than can be provided with
prior art arrangements. Furthermore, the side of the coating which provides the
reflectivity, that is the side bonded to the or each sample well, is protected by the material
of the sample well or sample well plate. Therefore, there is at least a substantially reduced
risk of discoloration of the operative side of the coating.

Preferably, the coating is heat conductive.

Advantageously, the coating is on an exterior surface of the sample well or wells or
sample well plate.

In the preferred embodiment, the light transmissive material of the sample well
plate is substantially transparent. In another embodiment, the material may be translucent
and/or coloured.

The coating may be of any material although in the preferred embodiment it
includes silver, advantageously pure silver. An alternative material is nickel or an alloy
containing nickel.

Preferably, the translucent material of the sample well or sample well plate is
formed of a plastics material. This enables the sample well or sample well plate to be used
a single time and then disposed.

The coating can be provided by any suitable technique although in the preferred
embodiment this is by vacuum metallisation, typically by electro-plating in a vacuum
chamber. Other examples include painting by spraying or coating and so on.

A protective layer may be provided over the surface of coating opposite that in
contact with the light transmissive portion.

According to another aspect of the present invention, there is provided test
apparatus including support means designed to accommodate a sample well or sample well
plate as specified herein and heating means operable to heat the coating of a sample well or

sample well plate by electrical heating.
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The heating means may include one or more sets of electrical terminals which can
be coupled to the coating, which sets of electrical terminals can be arranged across and/or
along the sample well plate.

In the preferred embodiment the test apparatus includes control means operable to
control the current supplied to the or each set of electrical terminals to produce different
currents in the sample plate so as to produce different heating effects.

According to another aspect of the present invention, there is provided test
apparatus including support means designed to accommodate a sample well or sample well
plate as specified herein and heating means operable to heat the coating of a sample well or
sample well plate by inductance.

The heating means may include one or more inductors arranged across and/or along
the sample well plate.

In the preferred embodiment the test apparatus includes control means operable to
control the inductors to induce different currents in the sample plate so as to produce
different heating effects.

According to another aspect of the present invention, there is provided test
apparatus including support means designed to accommodate a sample well or sample well
plate as specified herein and heating means operable to heat the coating of a sample well or
sample well plate by heated air.

The heating means may include an infrared heating source such as a halogen lamp
or a resistive heater.

In the preferred embodiments the test apparatus includes one or more fans operable
to blow air from the heating means to the sample well or sample well plate.

An embodiment of the present invention is described below, by way of example
only, with reference to the accompanying drawings, in which: |

Figure 1 is a perspective view of a portion of an embodiment of sample well plate;

Figure 2 is a schematic diagram of an embodiment of test apparatus using a
resistive heater;

Figure 3 is a schematic diagram of an embodiment of test apparatus using inductive
heating;

Figure 4 is a schematic diagram of an embodiment of test apparatus using infrared

heating; and
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Figures 5 to 8 are tables showing the improved signal and uniformity thereof for
coated sample plates.

The preferred embodiment is described in the context of a sample well plate.
However, it will be appreciated that it could be applied to any similar well structure, such
as individual wells and any other reaction vessels which would benefit from this invention.

Referring to Figure 1, the embodiment of sample well plate 10 is typically of
rectangular shape and has an array of sample wells 12 formed therein. There may be, for
example, an array totalling ninety-six wells 12.

The wells are conical in form, tapering from the top of the sample well plate 10.
This form, which is not essential for the purposes of this invention, can maximise the light
emitted through the opening of each well.

The sample well plate 10 can be described as being hollow in that the sample wells
12 depend from the top surface of the sample well plate 10 so as to have exterior surfaces
for the purposes of temperature control, as described below.

Also depending from the top surface of the sample well plate 10 are four side walls
14, provided for the purposes of strength and rigidity of the plate 10 and also for assisting
in placing and fixing the sample well plate 10 in test apparatus.

The entirety of the underside surfaces of the sample well plate 10 are coated with a
highly reflective coating 16, including the outer surfaces of the sample wells 12. The
coating may be of any suitable material but preferably includes silver, most preferably
being substantially pure silver. In an alternative embodiment, the coating may include or
be nickel. Any other suitable or highly reflective material can be used, although in tests
silver produced the best reflectivity.

The coating can be applied by any suitable process but in the preferred embodiment
is applied by vacuum metallisation, typically by electro-plating in a vacuum chamber.

A protective layer may be provided over the exposed side of the coating 16 if
desired.

The sample well plate 10 is formed of a light transmissive material, preferably
being substantially completely transparent. This ensures the full benefit of the reflectivity
of the coating 16. Typically, the sample well plate 10 is of a type which is used only once.
For this purpose, it is preferably made of a plastics material, although for the purposes of

this invention, it could be made of any material.
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This example of sample well plate 10 may be placed on a temperature regulated
block (not shown) which is provided with an array of recesses into which the sample wells
12 fit. The temperature regulated block typically fits within the side walls 14 and there is
also provided a mechanism for securing the plate 10 in this position during processing.

In use, the temperature regulated block provides a controlled temperature during
reaction of the samples within the sample wells. The shape of the wells 12 of this example
can also maximise the surface area of the wells in contact with the temperature regulated
block to assist in heat conduction to the samples within the sample wells.

Another embodiment of sample well plate consists of a substantially flat plate, that
is having a substantially flat bottom surface, and an array of sample wells located therein.
The lower surface of the plate is provided with the coating. An example of sample well
plate can be found in the applicant’s co-pending British patent application number
2,370,112.

Another feature of this reflective layer, particularly when made of metal or a metal
alloy, is that it has much improved heat conductive properties. This can be used to create a
new type of test apparatus.

One embodiment of such apparatus, shown in Figure 2, provides a support 22 for
supporting a sample well plate 10 and a resistive heating arrangement which includes a
plurality of sets of electrical terminals 20. Each electrical terminal 20 is electrically
coupled to the conductive layer 16 by any suitable means. One example is to have each
terminal 20 within a clamping arrangement (which can of course be incorporated into the
plate 10 support system). A

There may only be provided a single set of electrical terminals 20, through which a
current is made to pass. By having a coating 16 with some electrical resistance, any
current passing through the coating will produce heat which will heat the sample wells 12.

Alternatively, the resistivity of the coating 16 can be varied across the sample well
plate 10 to produce different heating effects within the sample wells. This can be achieved
by having a coating with different thicknesses and/or of different composition. For
example, an area of coating twice the thickness of another area will have half the resistance
and therefore will heat to a lesser extent. This arrangement can provide temperature

gradients across the sample well plate 10.
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In addition or in the altérnative, there could be provided a plurality of sets of
electrical terminals 20. For example, there could be provided along the longitudinal axis of
the sample well plate 10 a plurality of sets of electrical terminals each traversing the
sample well pate 10. By passing different electrical currents across the various sets of
terminals 20 different heating effects can be produced. Another example includes
electrical terminals along the transverse axis of the sample well plate and yet another
example has sets of electrical terminals both along and across the sample well plate to
allow the production of complex temperature gradient patterns.

Temperature gradients by this method can be provided in coatings 16 which are
uniform. They can equally be provided with coatings which are not uniform in their
characteristics, such as having the characteristics mentioned above. Furthermore, the
coating could be broken (discontinuous) to separate each set of electrical terminals and
associated coating portion, if it is desired to have completely separate temperature effects
produced in different sets of sample wells 12.

The test apparatus may also be provided with a cooling mechanism to assist in
cooling the sample well plate after heating. The cooling mechanism may include, for
example, a fan.

Another embodiment of apparatus, shown in Figure 3, provides a support 30 for
supporting a sample well plate 10 and an inductive heat source 32. The heat source 32
may include one or more inductors which produce a current in the coating 16 to produce a
heating effect. Preferably, in the case of a plurality of inductors 32, these are arranged
either in a linear row along or across the sample well plate or in an array both along and
across the sample well plate.

Where a plurality of inductors 32 are provided, these can be operated differently,
that is at different currents, to produce different currents in the coating of the sample well
plate 10 and hence different heating effects. By this method, temperature gradients can be
produced. Such a gradient could be produced using simply relying upon heat conductivity
within the coating 16 and could be assisted by suitable modification of the coating. More
specifically, in some embodiments the coating of the sample well plate 10 may not be
uniform across the plate. For example it may have a different thickness or composition or

be discontinuous, to provide different inductive/heat conductive effects.
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The test apparatus may also be provided with a cooling mechanism to assist in
cooling the sample well plate after heating. The cooling mechanism may include, for
example, a fan.

In another embodiment of apparatus, shown in Figure 4, there is provided a support
40 for supporting a sample well plate 10 and a heat source 42. The heat source 42 may be
of any type which heats the surrounding air and may for example be an infrared heating
source such as a halogen lamp, for example a 500w quartz halogen lamp, a resistive
heating source of a Peltier effect source which can also provide cooling. In the case of an
infrared heating source, this can typically be located between 1 to 5 centimetres from the
sample well plate 10.

In the preferred embodiment, there are provided one or more fans 44 which are
operated to blow air heated by the heat source 42 towards the sample well plate 10. The
fan or fans 44 can control the rate of heating and cooling of the sample well plate 10.

It has been found in tests that this structure of sample well plate is substantially
more efficient than prior art sample well plates in measuring the light properties of samples
in the sample well. For example, in fluorescence measurements, this sample well structure
has given an improvement in fluorescent signals over a standard black anodised block of
over 300%. Substantial improvements in such signals have been measured in a plurality of
different measurement devices.

Figures 5 to 8 show experimental results for various sample well plates which
demonstrate the improved signals and signal uniformity obtainable with coated sample
plates. The numbers denote reflection readings obtained for various sample well plates and
include mean values and standard deviation values for a well plate having 96 wells. The
improved results with the prototype coated plates are clearly noticeable.

The combination of the coating on the light transmitted plate provides significant
practical advantages. In particular, the side of the coating bonded to the light transmissive
material is protected by that material from discoloration by tarnishing, oxidation and the
like. Therefore, even if some discoloration of the metal of the coating occurs, this does not
normally affect the side of the coating bonded to the light transmissive material. This
provides significant handling and testing environment advantages. Indeed, substantial
improvements in the level of intensity of fluorescence signals have been noted even in

comparison to polished metal blocks.
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This coating also provides other significant advantages with respect to metal
sample well plates in that it can give a better thermal conductivity and therefore better
temperature uniformity across the sample well plate and better performance during desired
changes in temperature in the sample well plate or across the sample well plate. Moreover,
because of the structure of well plates, it provides lower sample evaporation.

The coating can also provide improved uniformity of heating of the plate 10.

Of course, this invention is not limited to the particular light property measured for
samples under test. It can be used in the measurement of fluorescence, luminescence and

any other type of light property.
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CLAIMS

1. A sample well or sample well plate formed of a light transmitting material and a
coating of highly reflective material on a surface of the sample well or sample well plate

for providing reflectivity within the sample wells or sample well plate.

2. A sample well or sample well plate according to claim 1, wherein the coating is

heat conductive.

3. A sample well or sample well plate according to claim 1 or 2, wherein the coating

is on an exterior surface of the sample well or wells or sample well plate.

4. A sample well or sample well plate according to any preceding claim, wherein the

light transmissive material is substantially transparent.

5. A sample well or sample well plate according to any one of claims 1 to 3, wherein

the light transmissive material is translucent.

6. A sample well or sample well plate according to any preceding claim, wherein the

light transmissive material is coloured.

7. A sample well or sample well plate according to any preceding claim, wherein the

coating is formed from a metal or metal alloy.

8. A sample well or sample well plate according to claim 7, wherein the coating

includes silver or is substantially pure silver.

9. A sample well or sample well plate according to claim 7, wherein the coating

includes nickel.
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10. A sample well or sample well plate according to any preceding claim, wherein the
translucent material of the sample well or sample well plate is formed of a plastics

material. -

11. A sample well or sample well plate substantially as hereinbefore described with

reference to and as illustrated in the accompanying drawings.

12. Test apparatus including support means designed to accommodate a sample well or
sample well plate according to any preceding claim and heating means operable to heat the

coating of a sample well or sample well plate by electrical heating.

13.  Test apparatus according to claim 12, wherein the heating means includes one or

more sets of electrical terminals which can be coupled to the coating.

14.  Test apparatus according to claim 13, wherein in the case of a plurality of sets of

electrical terminals, the sets are arranged across and/or along the sample well plate.

15.  Test apparatus according to claim 12, 13 or 14, including control means operable to
control the current supplied to the or each set of electrical terminals to produce different

currents in the sample plate so as to produce different heating effects.

16.  Test apparatus including support means designed to accommodate a sample well or
sample well plate according to any one of claims 1 to 11 and heating means operable to

heat the coating of a sample well or sample well plate by inductance.

17.  Test apparatus according to claim 16, wherein the heating means includes one or

more inductors arranged to lie across and/or along the sample well plate.

18.  Test apparatus according to claim 16 or 17, including control means operable to
control the inductors to induce different currents in the sample plate so as to produce

different heating effects.
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19.  Test apparatus including support means designed to'accommodate a sample well or
sample well plate according to any one of claims 1 to 11 and heating means operable to

heat the coating of a sample well or sample well plate by heated air.

20.  Test apparatus according to claim 19, wherein the heating means includes an

infrared or resistive heater.

21.  Test apparatus according to claim 19, wherein the heating means includes a

halogen lamp.

22, Test apparatus according to any one of claims 12 to 21, including one or more fans

operable to blow air from the heating means to the sample well or sample well plate.



WO 03/000419 PCT/GB02/02731

1/6

Fig.2

SUBSTITUTE SHEET (RULE 26)



WO 03/000419 PCT/GB02/02731

2/6
}0
30~ =30
"~ INDUCTOR(S)
32 )
Fig.3
10

FAN / FANS +— M
HEAT SOURCE | <42
Fig.4

SUBSTITUTE SHEET (RULE 26)



PCT/GB02/02731

WO 03/000419

(%9°LY) 9L7°0 = AD
829210°0 = ASpIS
9¥9£0€0°0 = Ueaw
G167 =wns

(%0%) ¥'0 = AD
2LITL0°0 = ABpIS
€/061€0°0 = UBaw
1£90°¢ = wins

3/6

(%1°0%) LOFO=AD
L0ZE10°0 = ASp plepue)s
62262€0°0 = ueal
9091°¢ = wns

2500
¢s00
21800
9e00
¥ev0°0
62900
99¢€0°0
S0v00

v¥50°0
9€s0°0
6¢80°0
L9€0°0
geyoo
1¥90°0
¢8e0°0
Gly00

15800
6v50°0
€580°0
v2£0°0
evr00
9990°0
¥6€0°0
6¢v00

99€00
60500
€070°0
8900
¥2€0°0
1Gv0°0
25200
96200

¥8€0°0
92500
2v0°0
98700
6€€0°0
99%0°0
99200
91€0°0

6€0°0

LEG0°0
6¢v00
£6v0°0
yve00
1870°0
69200
€1€0°0

Gre0’0
€00

cevao
2ce00
g00

v€€0°0
61200
91200

Goe00
81€0°0
qsy0°0
vv€00
2500

Gye00
16200
16200

9€0°0

2ee0’0
8G¥0°0
vre0’0
€500

€4€0°0
86¢0°0
76200

€ce00
€6€0°0
€200
gae0o
G1200
€910°0
10€0°0
L[100

1£80°0
L0¥0°0
29200
LLE00
[AXAVN)
81100
12€0°0
98100

6£€0°0
viy0°0
€6200
8800
6¢200
18100
¥e€0°0
88100

G b

9€€0'0
65¥0°0
6¢c00
11200
7v10°0
L2100
9€10°0
68100

1y€00
8.¥0°0
9200
€200

85100
LE10°0
19100
¥020°0

19800
68700
G200
61200
8v100
€100
¥S10°0
£0¢0°0

v1€0°0
vEY0°0
€620°0
15200
88200
99100
29L00
96100

Lee00
Lyv0'0
L0€0°0
LE0°0

90€0°0
¥810°0
€810°0
90200

yEe00
9v0°0

S0€0°0
LE00

80€0°0
c8L00
18100
10200

GGeno
€500
66€0°0
11900
6ae0o
87100
9€100
€v100

€800
8EG0°0
LI¥00
€900
Go9e0'0
19100
87100
€100

88¢€0°0
1800

9¢¥0°0
29900
€8€0°0
€4100
¥S10°0
v5i00

¢leno
7ve00
29200
6¢¢00
16L0°0
18100
€910°0
86100

2ee0o
19€0°0
¥820°0
¥20°0

G0c00
16100
8100
1200

8€€00
62€0°0
6620°0
€veoo
61200
§020°0
48100
A4

60¥0°0
v€€00
12200
v610°0
vLI00
19100
€810°0
85100

2ev00
€5€0°0
1620°0
¢le0’0
¥810°0
€810°0
66100
v.10°0

90’0
89€0°0
S0€0°0
12200
96100
96100
€200
98100

¥9€0°0
G0€0°0
v0€0°0
¥020°0
§920°0
§020°0
G5100
9100

¥8€0°0
¢ce0’o
€2e00
¢c00
6,200
81200
12100
¢00

80¥0°0
¥e00

8€€0°0
¢ec00
¢6200
AYARY
18100
91200

1€€0°0 €020°0
80900 £€20°0
2200 aveno
¥5200 €ve00
¥€0°0 11200
9¢¢00 €920°0
18200 6geo0
65200 96200
€veno 20c0°0
$290°0 geeoo
78200 gv€00
€1e00 1200
9G6€0°0 28200
L1200 G9¢0°0
€00 12200
21200 99¢0°0
89€0°0 91200
1990°0 75200
LLED'0 69€0°0
6200 €9¢0°0
¢8¢e0°0 86200
GGeo'o 28e0'0
€2e0'0 88200
16200 28e00
(ade} ynm) pejeos uoN

Usals) JgAS UM YNQ olwousb
S8e|d Pae0d JOA|IS UOU PUB JOA|IS

SUBSTITUTE SHEET (RULE 26)



PCT/GB02/02731

WO 03/000419

4/6

(%St'62) G20 =AD
996810°0 = ASpIS
G0£GY.0°0 = UBsw
#080°. = Wns

(%SF'62) G20 =NAD
GEEBLO0 = ABPIS
G6965.L0°0 = Ueaw
1212, = wns

(%95'62) 620=AD
980610°0 = Aep)s
8G6/9%.0°0 = Uesw
Zy60'L = wns

¢v80°0
91600
16900
9900
9600
6500

71800
96v0°0

69800
€560°0
¥0.0°0
¥590°0
20500
20900
62800
96¥0°0

67800
1£60°0
18900
1¥90°0
6100

86500
16100
16¥0°0

¥S1L°0
6600
81800
60200
€190°0
G990°0
€€L00
65500

89110
68600
96800
2€L00
¥290°0
1900

G100

11500

LS11°0
89600
18800
L1200
91900
25900
62.00
¥480°0

GeL’o
92600
62600
v120°0
68600
¢0.00
67800
12500

G0

17600
15600
¢l00

96500
¢LL00
9980°0
28500

9¢L0
6¢60°0
8€60°0
11200
¥8G0°0
1890°0
81800
89500

Wyl'o
1600

28100
L7200
¢L900
62900
90500
Evv00

FA4%0)
86600
88200
¥5.0°0
1890°0
88900
10500
96100

44
v.60°0
8100
8€10°0
8990°0
28900
goo
65v0°0

9614

10600
8980°0
1€80°0
66200
62900
¥690°0
1€50°0
108070

11600
G680°0
¥v80°0
79200
8€90°0
G0£0°0
1v50°0
61800

90600
1980°0
G2800
16200
92900
16900
9€80'0
96200

1elo

99800
19100
88600
€v.00
8€90°0
8900
Lvv00

8€cl’0
91800
18,00
L0010
69200
1690°0
800
9G¥0°0

GecLo
89800
19200
68600
9%.00
7¥90°0
18¥0°0
LG¥0°'0

¥580°0
87800
66200
¥680°0
19100

€500
yov00

69800
1980°0
91800
60600
18100

v¥S0°0
6.v0°0

25800
G800

80800
16800
G9.0°0

8€50°0
6900

6€80°0
v160°0
Gg80'0
€LL0°0
18900
4N 6190°0
¥S0°0
G¢s0°0

25800
62600
6980°0
18200
€690°0
dN 9990°0
19500
Ges00

¥80°0
11600
€980°0
¢L0°0
6890°0
dN ¥590°0
¥v50°0
62500

¥560°0
¢c60°0
8680°0
92200
L2200
900

82900
G660°0

11600
Ge600
80600
¢vL00
Z¥90'0
81900
67900
€010

9600

92600
96800
12100
1€90°0
€090°0
¥90°0

8e01'0

81600
11600
16100
19900
8500
g8s0°0
G0'0
92500

1660°0
6€60°0
1080°0
690°0

88500
66500
1500

¢eq0’0

11600
G260°0
88100
6900
8.50°0
18500
20500
2800

¥01°0

L€80°0
6¥.0°0
10600
¥090°0
690°0

6060°0
81v0°0

Lv0L'0
16800
89100
91600
91900
61200
¢s00

Ley00

¢e0lo
€€80°0
6v.0°0
8680°0
€090°0
60£0°0
90500
€00

€680°0
70600
90600
100

26900
V€900
¢vs00
Lcy00

1280°0
92600
€600

91100
G000
9¥900
v480°0
€v00

95800
L1600
91600
66900
56900
£290°0
P¥50'0
200

(ade} yym) pejeoo JeAlls

SUBSTITUTE SHEET (RULE 26)



PCT/GB02/02731

WO 03/000419

5/6

(%6G°22) 820=NAD
£01520°0 = A9pis
6.66060°0 = Ueaw
8hy9'g = wns

(%88°92) 120=NAD
112620°0 = ASpis
LY0Y60°0 = uesw

65€6'8 = Wns

(%29'62) 92°0=AD
80920°0 = Aepis
916.101°0 = Uesw
20.9'6 = wns

88600
€801°0
61800
€080°0
78400
GeL00
82010
6v50°0

¢c0l’0
JARTNY
20600
€€80°0
61900
900

19010
89600

26010
6110
€600
600
¢L90°0
1¥80°0
16110
¥90°0

7440
(743"

16010
€160°0
19200
G200
8€60°0
€890°0

SovLo
64210
GeLo
6£60°0
68200
€980°0
9/60°0
G100

196170
65€1°0
96110
2010

9G80°0
¥560°0
€010
€600

GsyL'0
Gv11°0
v6LL0
€800
¢LL00
706070
EviLo
.00

g6710
€L110
82210
90600
800
ge600
8110
82100

68510
(4742
8LELD
€960°0
€480°0
20010
68210
1600

6v81°0
6icl0
8600

¥260°0
G980°0
66800
66500
80500

€681°0
44N
80010
€660°0
¥880°0
8800

12900
8€50°0

9002°0
62’0
2010
81010
¥v60°0
¥60°0

79900
¥890°0

/b1

¢010 90610
v201°0 8010

6€01°0 L¥60°0
15600 cl'o

v6.0°0 ¢e600
86800 8.0°0

1900 ¥950°0
10 11500
Gello gest’o
€011'0 90110
v201°0 1600

€6600 6210
L¢80°0 Zv60°0
92600 G180°0
26900 G650°0
9v01°0 9€800
¢l 62910
L11'0 qoLL'o
cel’o 62010
1S01°0 ¥0€L°0
62800 LLOL'0
18600 98800
7200 1£90°0
6¢LL°0 26500

Ly0L°0
92010
6960°0
81¢l0
1960°0

1€90°0
90500

89010
L601L°0
10

LLZl0
26600

69900
€€80'0

€eLL’o
69110
€90L°0
L9EL0
€50L°0

Lel00
1650°0

L1010
vio
€901°0
16600
gg80°0
N €800
L¥90°0
12500

190170
911’0
L8010
1600
8.80°0
uN 180°0
V2900
66900

LILO
Wwelo
19110
81010
L9600
YN 6880°0
9€200
62900

€910
GeLo
€110
€880°0
65200
9¢.00
¥.0°0

81600

6110

€L1L'0
gG1LL'o
€160°0
v..0°0
15200
61100
€004°0

9210
6Gelo
8z¢l'0
£860°0
6¥80°0
¢v80°0
G800
LLLLO

€810
L1110
6960°0
180°0

78900
96900
£950°0
28500

clelo
€GLL0
€660°0
§€80°0
90200
¢eL00
¥650°0
92900

€0€L0
L£21°0
¥.01°0
12600
98200
11800
¥290°0
G0£00

acLo

¥001°0
6800

99010
1000
G080°0
64500
6¥70°0

6¢L0

GeoL'o
1260°0
coLko
€v.0°0
92800
90900
800

88¢€1°0
GLLL'0
#0010
6lcl0
2800

6€60°0
98900
v50°0

€010

70110
€8010
88100
6200
€100
90900
G9v0°0

69010
W0
9¢L0
12800
12800
87200
17900
98v0°0

LG11°0
9€Z10
174%0]

61600
10600
16800
€€L00
19G0°0

(edey ou) payeod Jaajs

ade) ou

SUBSTITUTE SHEET (RULE 26)



PCT/GB02/02731

WO 03/000419

6/6

(%6°8) 60=AD
679.10°0 = ASPIS
¥6G09€0°0 = Ueaw
/19¥'€ = wns

(%6°L¥) 87°0 = AD
€9G/10°0 = ABPIS
1£99€0°0 = uesw

9916°¢ = wns

(%6°L) 870 = AD
GGP810°0 = ASpis
1£0G8€0°0 = UBsW
£969°¢ = Wns

96900
2890°0
GvLl'0
Ly0°0

Gcs0°0
66100
y9¥0°0
€870°0

8590°0
81900
16110
29%0°0
62500
6080°0
€9%0°0
€870°0

88900
81200
81cto
26%0°0
1950°0
G800

G6v0°0
G500

9v0°'0

28900
1€50°0
€500

60¥0°0
81600
€¢e00
G9€0°0

65700
96900
61600
¥€50°0
96€0°0
1850°0
1€0°0

1S€0°0

88700
18900
€690°0
1500

6¢70°0
1290°0
6€€0°0
8200

eevoo
¥8€0°0
¥860°0
€ev00
28900
15700
¥8€0°0
€6€0°0

6EY00
¥8€0°0
€650°0
LEV0°0
26900
LS¥0°0
18€0°0
15200

€700
96€0°0
1900
yv0'0

¥210°0
28y0°0
¥6€0°0
LE0°0

8800
G2s0'0
€120°0
8E¥0°0
8200

70200
62600
L1200

G6€0°0
2es00
L1200
W00
6,200
¢le00
6€0°0

12200

G0¥0°'0
1€50°0
88200
99%0°0
88200
y2c00
145400
92e00

8B

€6£0°0 19800
9800 9€50°0
€620°0 1€€0°0
G200 8ev0°0
18100 6v€0°0
¥GL0°0 16100
1100 68100
81200 61200
c0v00 L9800
9500 ¥60°0

85¢0°0 12€0°0
9200 6E¥0°0
¥8L0°0 6v€0°0
G100 76100
29100 16100
1ee00 (44

€ey00 g8¢e00
8500 69500
v120°0 ye0°0
G9¢0°0 65700
¥810°0 Goe00
€910°0 ¥020°0
18100 96100
9¢e0'0 2eeo0

GLy0'0
vv90°0
60500
€900
85¥0°0
L2100
2al00
¢L100

61700
1990°0
1600

G100
aov00
L1100
191070
9100

vEY0'0

18900

€€50°0
G080°0
€LY00
18100

99100

98100

86€0°0
26€00
G0€00
Lye00
16100
88100
1100

¥1200

19€0°0
16€0°0
90€0°0
1200
90200
66100
18100
82200

G/€00
60%0°0
61€0°0
€6¢0°0
¥120°0
11200
G8L00
¥c0°'0

¢sv00
1LE0°0
96200
26100
79100
¢L100
6100

g910°0

99v0'0
98¢€0°0
€100
60200
8100

68100
60200
12100

¥6%0°0
clvoo
62€0°0
61200
€6100
66100
¢¢00

a810'0

vov00
2ee0’o
€ee00
¢0200
64200
€200
P00
18100

¢ev0o
77e0°0
6¥€0°0
¢ec00
16200
62200
1910°0
§0200

9ev00
8600
¥9€0°0
12200
¥0€0°0
6€20°0
¥9L0°0
91200

Goeo'0 1910°0
61200 €2e00
6620°0 9ve0'0
8.20°0 v€e0°0
12€0°0 ¢Le00
G200 64200
96200 €9¢0°0
1200 68200
89€0°0 79100
7100 12200
66200 2500
11200 8€200
8c00 €800
€920°0 19200
LI€0°0 69¢0°0
96¢0°0 6200

€8€0°0 18100
18100 L9200
2e00 11800
66200 Geoo

80%0°0 €000
9,200 g8c0'0
1€0°0 96200
1€0°0 €1€0°0

(edey ou) pajeoo uou

SUBSTITUTE SHEET (RULE 26)



	Abstract
	Bibliographic
	Description
	Claims

