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(57) Abstract

A thermal cycling method and device
is disclosed. The device comprises a sample
chamber whose temperature can be rapidly
and accurately modulated over a range of
temperatures needed to carry out a number
of biological procedures, such as the DNA
polymerase chain reaction. Biological sam-
ples are placed in glass micro capillary tubes
and then located inside the sample cham-
ber. A programmable controller regulates
the temperature of the sample inside the
sample chamber. Monitoring of the DNA
amplification is monitored by fluorescence
once per cycle or many times per cycle. The
present invention provides that fluorescence
monitoring of PCR is a powerful tool for
DNA quantification.
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February 1995
see column 9, line 30 - line 42

X see column 13, line 27 - line 29
see column 14, line 48 - column 15, line
30; figures 3,4

X see column 16, line 10 - line 12

X see column 16, line 39 - line 52

X see column 16, line 56 - column 17, line
7; figure 5

A see column 19, line 2 - line 23; figures
10,11

A see column 22, line 6 - column 23, line
14; figures 12-15
see column 34, line 3 - line 18; figure 30
see column 35, line 3 - column 36, line
12; claims 17,40-44

X see column 35, line 18 - line 23

A see column 35, line 57 - column 36, Tine
12

X see figure 30

X MULLIS ET AL.: "the polymerase chain
reaction"
1994 , BIRKHAUSER , BOSTON (US)
XP002042556
cited in the application
see page 175, column 1; figure 15.1
see page 176, column 2; figure 15.2

X US 5 455 175 A (WITTWER CARL T ET AL) 3
October 1995

A see column 9, Tine 42 - line 53
see column 11, line 2 - line 28
see column 13, Tine 41 - column 14, line
65; figure 9

X WITTWER C T ET AL: "RAPID CYCLE
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pages 804-809, XP000560381
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figure 5

A WO 95 21382 A (FIELDS ROBERT E) 10 August
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1995
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1997
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29 July 1987
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Box i

Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet)

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

[

s [

Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

Claims Nos.:
because they relate to parts of the International Appiication that do not comply with the prescribed requirements to such

an extent that no meaningful International Search can be carried out, specifically:

Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box Il

Observations where unity of invention is lacking (Continuation of item 2 of first sheet)

This Internationat Searching Authority found multiple inventions in this international application, as follows:

SEE ADDITIONAL SHEET

LlE

Remark on Protest

As all required additional search fees were timely paid by the applicant, this Iinternational Search Report covers all
searchable claims.

As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
of any additional fee.

As only some of the required additional search fees were timely paid by the applicant, this International Search Report
covers only those claims for which fees were paid, specifically claims Nos.:

No required additional search fees were timely paid by the applicant. Consequently, this international Search Report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

D The additional search fees were accompanied by the applicant's protest.

D No protest accompanied the payment of additional search fees.
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1. Claims: 1-12,36-38,49-54

rapid thermal cycling with a temperature rate of 1 to 10°C /
second, and container for nucleic acid amplification

2. Claims: 13-32,33-35,39-48,55-59,60-65

system for performing PCR,monitoring the reaction by
detecting the fluorescence in real time, and controlling the
reaction using the monitored signal.

3. Claims: 66-78,83-86,93-103

carousel for sample vessels and methods for adding samples
to capillary vessels using the carousel

4. Claims: 79-81,82,87-92,108-117

Device for monitoring the fluorescence,wherein the
illumination and detection along an axis substantially
parallel to a wall along the second dimension of the vessel

5. Claims: 104-107

System for detecting the presence of a nucleic acid sequence
using fluorescein as a donor fluorophore and CY5 as an
acceptor fluorophore.

The International Searching Authority considers that the present
application contains 5 inventions. This observation is based on the
following reasons.

The prior art has been identified as EP-A-636413 (Perkin-Elmer
Corporation). This document describes methods and apparatuses for rapid
Polymerase Chain Reaction in capillary tubes, using fluorescence
detection for monitoring the progress of the reaction.

1. From the comparison of claims 1-12, 36-38, and 49-54 with this prior
art, the special technical features in the sense of Rule 13.2 PCT, making
a contribution over this prior art would be the type of container used
for the rapid thermal cyciing (claim 49), its volume not greater than
about 10 microliters (claim 3 and 49), the choice of its material
according to thermal conductivity (claim 49). From these special
technical features, the problem to be solved by the first invention would
be the optimisation of the heat exchange for completion of polymerase
chain reaction.

2. From the comparison of.claims 13-32,33-35,39-48, 55-59, 60-65 with the
same prior art EP636413 (see col. 35 lines 21-29), the special technical
feature in the sense of Rule 13.2 PCT of this second set of claims would
be the control of the means for heating and cooling in accordance with
the detected fluorescence (claims 14-17,34). The problem to be solved by

Form PCT/ISA/206 (extra sheet) (July 1992) page 1 of 2
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this second set of claims would be the control of the reaction using the
monitored fluorescence.

3. From the comparison of claims 66-78, 83-86, 93-103 with the same prior
art EP636413 (see fig. 10-18), the special technical feature in the sense
of Rule 13.2 PCT of this third set of claims would be a carousel for
sample vessels with sample receiving port and a method for adding a
sample to the vessel using the carousel. The problem to be solved by this
third set of claims would be the dispensing of samples in capillary
vessels. .

4. From the comparison of claims 79-81,82,87-92,108-117 with the same
prior art EP636413 (see fig. 30), the special technical feature in the
sense of Rule 13.2 PCT of this fourth set of claims would be the
arrangement for illuminating and detecting the fluorescence of the
sample along an axis parallel to a certain wall of the vessel. The
problem to be solved by this fourth set of claims could be seen in
maximising the detected fluorescence(see application, fig, 19h,191 and

page 53, lines 5-20).

5. From the comparison of claims 104-107 with the same prior art EP636413
(see col.35 line 57 to col.36, line 12), the special technical feature in
the sense of Rule 13.2 PCT of this fifth set of claims would be the use
of fluorescein and CY5 as fluorophores for detecting the presence of a
nucleic acid sequence. The problem to be solved by this fourth set of
claims could be a more specific detection (see application, page 44, line
33 to page 46, line 31).

The above analysis shows that the special technical features and the
problems solved by the inventions herein above named 2 to 5 are not the
same or similar to those of invention 1, and that there is no technical
correspondence between these problems or features, as required by Rules
13.1 and 13.2 PCT.

Form PCT/ISA/206 (extra sheet) (July 1992)
( Yy page 2 of 2
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