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Box No. 1 Basis of the report
1. With regard to the language, this report is based on:
x the international application in the language in which it was filed.
L__| a translation of the international application into which is the language of a translation furnished

for the purposes of:
EI international search (under Rules 12.3(a) and 23.1(b)).
D publication of the international application (under Rule 12.4(a)).
D international preliminary examination (under Rules 55.2(a) and/or 55.3(a)).

2. With regard to the elements of the international application, this report is based on (replacement sheets which have been furnished
to the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" and are not
annexed to this report):

D the international application as originally filed/furnished

g the description:
as originally filed/furnished

pages 1-23
pages* received by this Authority on
pages* received by this Authority on

g the claims:
pages as originally filed/furnished
pages* as amended (together with any statment) under Article 19
pages* 24-27.27/1.27/2 received by this Authority on 11/DEC/2010(11/12/2010)
pages* received by this Authority on

g the drawings:
pages _1/8-8/8 as originally filed/furnished
pages* received by this Authority on
pages* received by this Authority on

D the sequence listing - see Supplemental Box Relating to Sequence Listing.

3. D The amendments have resulted in the cancellation of:
D the description, pages
[:l the claims, Nos.
E] the drawings, sheets
I:I the sequence listing (specify) :

4. D This report has been established as if (some of) the amendments annexed to this report and listed below had not been made,
since either they are considered to go beyond the disclosure as filed, or they were not accompanied by a letter indicating the
basis for the amendments in the application as filed, as indicated in the Supplemental Box (Rules 70.2(c) and (c-bis)):

the description, pages
D the claims, Nos.
I:I the drawings, sheets

D the sequence listing (specify):

5. |:| This report has been established taking into account the rectification of an obvious mistake authorized by or notified to
this Authority under Rule 91 (Rule70.2(¢)).

6. g This report has been established taking into consideration the arguments and/or comments of the applicant on the written
opinion of the International Searching Authority, received by this Authority on 11/12/2010

7. D Supplementary international search report(s) from Authority(ies)
have been received and taken into account in drawing up this report (Rule 45bis.8(b) and (c)).

* If item 4 applies, some or all of those sheets may be marked "superseded."
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Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1. Statement

Novelty (N) Claims 1-35 YES
Claims NONE NO
Inventive step (IS) Claims 135 YES
Claims NONE NO
Industrial applicability (IA) ~ Claims 135 YES
Claims NONE NO

2. Citations and explanations (Rule 70.7)
D1: WO 2006-116590 A1(EGALON, C. O.) 02 November 2006
I. Novelty and Inventive Step
The subject matters of independent claims 1,25 differ from D1 in a sensitive optical fiber
having at least one exposed core region in direct contact with the environment. And it is not
obvious to a person skilled in the art by the document.
The claims 1,25 do not require a sensitive chemical indicator on bare core, the bare core
directly exposed to the environment which can make measurements based on scattering,
fluorescence and absorption.
In contrast, D1 requires sensitive cladding for measuring, and the degree and character of the
light produced from or absorbed by the sensitive cladding can be affected by an environmental

chemical in contact with the cladding.

As a result, the bare core directly contacted with measurand appears to make a difference in
the result from D1.

Accordingly, claims 1,25 meet the requirements of novelty and inventive step set forth in PCT
Article 33(2) and (3).

Claims 2-24, 31-35 and 26-30 are dependent on claims 1 and 25 respectively and therefore
meet the requirements of PCT Article 32(2) and (3).

II. Industrial Applicability

The subject matters of claims 1-35 are industrially applicable under PCT Article 33(4).
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Box No. VIII Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully
supported by the description, are made:

1) Claim 22 relates to sensing system, but claim 33 dependent on claim 22 relates to illumination optical fiber. As
claim 33 does not clearly define the matter for which protection is sought this claim does not meet the requirements

of PCT Article 6.

2) Claim 35 is worded in reference to an apparatus consistent with that of claim 3. However an apparatus consistent

with that of claim 3 is unclear what it means.
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What is claimed is:

1.  (Amended) A sensing system comprising:

a sensitive optical fiber (98),

having first (120) and second (118) termini,

having a core (106),

being configured as to be locatedable in an environment which contains
substances that chemiluminesce, phosphoresce, fluoresce, scatter or absorb light,

and having at least one exposed core region (92) in direct contact with the
environment and acting as a sensitive region of the fiber, in which said sensitive
optical fiber is optically affected by the environment; |

at least one probing light source (100) producing a probing light which
interacts with a measurand medium in the environment of said sensitive region for
generating therefrom a modified probing light as substantially aided by said
measurand medium interacting with the environment and;

which is substantially coupled into said core as an optical signal (104).

2. (New) The sensing system of claim 1 further comprising

a detector (108) optically coupled with said first terminus (120) of said
sensitive optical fiber for reception of the light sighal upon exiting said first terminus
(120), for measuring an intensity of the light signal over a given range of wavelengths
and for correlating the intensity with an electric signal.

3. (New) The sensing system of claim 2 further comprising

a signal processor (110) in data communication with said detector (108);
whereby the electric signal is correlated to a quantity of the measurand being
measured.

4, The sensing system of claim 3 further comprising a display in data
communication with said signal processor and a power supply (114) configured to
provide power to said probing light source, said signal processor, and a display.

5. The sensing system of claim 3 further comprising a display in data

communication with said signal processor and a power supply (114) configured to

— )‘4
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provide power to said probing light source, said detector, said signal processor, and
a display.

6.  The sensing system of claim 1 in which:

said sensitive optical fiber has at least two of lis cladding sections removed
(92) with at least one exposed core region (92) in direct contact with the environment
to provide at least two sensitive regions;

said probing light source illuminates each sensitive region individually, one at
a time; and

said probing light optically interacts individually with the environment in each
said sensitive region such that a modified probing light is generated therefrom, each
such maodification having been substantially affected by the measurand medium (93)
in the environment.

7. The sensing system of claim 1 in which:

said sensitive optical fiber has at least two of its cladding sections removed
(92) with at least one exposed core region (92) in direct contact with the environment
to provide at least two sensitive regions;

said probing light sources illuminate two or more sensitive regions
simultaneously; and '

said probing light optically interacts with the environment in each said
sensitive regions such that a modified probing light is generated therefrom, each
such modification having been substantially affected by the measurand medium (93)
in the environment.

8. The sensing system of claim 1 in which said probing light source illuminates
each sensitive region individually, one at a time.

9. The sensing system of claim 1 in which the light source is positionable at any
distance from said sensitive region sufficient as t0 enable said sensitive region to be
illuminated.

10. (Amended) The sensing system of claim 1 in which said sensitive region is
absent from any chemical indicator.
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11, The sensing system of claim 1 in which said sensing fiber (98) comprises a
fiber including its original fiber cladding (116).

12. (Amended) The sensing system of claim 11 in which said sensing fiber (98)
includes a sensitive film (99) coated over said original fiber cladding.

13.  The sensing system of claim 1 in which the measurand medium comprises
one of color, turbidity, analyte and refractive index.

14.  The sensing system of claim 1 wherein the environment is iocated between
one of said fiber core and the light source and behind said fiber core.

15,  The sensing system of claim 1 wherein said fiber core is surrounded by the
environment.

16. (Amended) The sensing system of claim 1 wherein the optical interaction of
the probing light with the measurand medium resuits in one of light absorption,
scattering, fluorescence, phosphorescence and chemiluminescence.

17. (Amended) The sensing system of claim 13 wherein said analyte chemically
interacts with the environment, thus producing a change in color of the environment.

18.  The sensing system of claim 1 wherein said sensitive optical fiber comprises a
refractometer to discriminate among environments of different refractive indices.

19.  The sensing system of claim 1 wherein said sensitive optical fiber is operable
to determine the level of a liquid in contact with the sensor.

20. The sensing system of claim 1 whereas said sensing system is a multi point
optical fiber sensor in which each said sensing point is capable of detecting different
measurands.
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21. The sensing system of claim 1 whereas said sensing system is a multi point
optical fiber sensor in which each said sensing point is illuminated by a piurality of
light sources of different wavelengths to detect a plurality of measurands.

22. (Amended) The sensing system of claim 1, wherein said probing light is
transmitted by an illumination optical fiber, said illumination fiber having a piurality of
dielectric mirrors (180), said illumination fiber being positioned paraliel to said
sensitive optical fiber, said dielectric mirrors illuminating at an angle said sensitive
region of said sensitive optical fiber at discrete positions, wherein a probing light
source introduces a probing light into a monochromator, said monochromator
fittering the probing light to a specified wavelength, said probing light at a specified
wavelength being axially introduced to said illumination optical fiber, said probing
light at a specified wavelength propagating to its specified dielectric mirrors having
similar wavelength characteristics, and said specified dielectric mirror redirecting the
probing light at an angle towards said sensitive region of said sensitive fiber, wherein
each of said dielectric is designed to couple light from said bound mode core of said
illumination optical fiber into radiation modes at specific wavelengths, and wherein
the radiation modes of a specific wavelength illuminate said sensitive region.

23. (Amended) The illumination optical fiber of claim 22 wherein at least one
section of said illuminated fiber has its cladding removed, said section with a
removed cladding is side Hluminated by a plurality of probing light sources that
couple their light into the core of the illumination fiber as bound and leaky modes for
iluminating said sensitive fiber.

24. (New) The sensing system of claim 1 whereas each said sensitive region is
illuminated by a plurality of light sources of different wavelengths to detect a single
measurand.

25. (New) An illumination fiber (144) comprising
an optical fiber having first (120) and second (118) termini,
having a core (106) and at least one exposed core region (92),
at least one probing light source (100) producing a probing light,

27
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said probing light side illuminates said exposed core region, and is
substantially coupled into said core as an illumination light (150).

26. (New) The jllumination fiber of claim 26 further comprising a tapered core
(107), diverging towards one of the directions of propagation of the light, to increase
the amount of illumination light that propagates towards that direction,

27. (New) The illumination fiber of claim 25 further comprising a tapered core
(107), diverging towards both directions of propagation of the light, to increase the
amount of illumination light that propagates in both directions,

28.  (New) The illumination fiber of claim 25, having one of at least one dielectric
mirror (180) and at least one long period grating along its length, said each dielectric
mirror and long period grating capabie of redirecting light of said probing light source
within an specific wavelength range to the outside of said illumination fiber.

29. (New) The illumination fiber of claim 26 further comprising one of at least one
dielectric mirror (180) and at least one long period grating along its length, said each
dielectric mirror and long period grating capable or redirecting light of said probing
light source within an specific wavelength range to the outside of said illumination
fiber.

30.  (New) The illumination fiber of claim 27 further comprising one of at least one
dielectric mirror (180) and at least one long period grating along each dirsction of
propagation of the light, said each dielectric mirror and long period grating capable of
redirecting light of said probing light source within an specific wavelength range to
the outside of said illumination fiber.

31.  (New) The sensing system of claim 1 further comprising a tapered core (107),
diverging towards the direction of propagation of the light, to increase the amount of
optical signal that is guided towards the fiber end.

32. (New) The sensing system of claim 2 further comprising a second detector
(108) optically coupled with said second terminus (118) of saki optical fiber for

l’(/ i
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reception of the light signal upon exiting said second terminus (118), for measuring
an intensity of the light signal over a given range of wavelengths and for comrelating
the intensity with an electric signal.

33. (New) The illumination optical fiber of claim 22, in the absence of the
monochromator, wherein at least one section of said illuminated fiber has its
cladding removed, said section with a removed cladding is side illuminated by a
plurality of probing light sources that couple their light into the core of the illumination
fiber as bound and leaky modes for illuminating said sensitive fiber.

34. (New) The sensing system of claim 1 whereas said sensing system is a multi
point optical fiber sensor in which each said sensing point is illuminated by a plurality
of light sources simultaneously of different wavelengths to detect a plurality of
measurands.

35. A method of measuring a property of a substance comprising:
providing an apparatus consistent with that of claim 3;
applying at least one substance to be tested to at least one exposed core region;
energizing at least one probing light source to illuminate the at least one
exposed core region; ' ‘
detecting and measuring light being emitted from a terminus of the apparatus;
comparing the light measurement with previously taken measurements with
substances of known properties.




