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Box No. I 	Basis of the report 

1.  

2.  

3.  

4.  

5.  

6.  

7.  

With regard to the language, this report is based on: 

the international application in the language in which it was filed. 

a translation of the international application into 	 which is the language of a translation furnished 7 

With 
to the 
annexed 

IXJ 

for the purposes of: 

❑ international search (under Rules 12.3(a) and 23.1(b)). 

❑ publication of the international application (under Rule 12.4(a)). 

❑ international preliminary examination (under Rules 55.2(a) and/or 55.3(a)). 

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

to this report): 

the international application as originally filed/furnished 

the description: 
pages 	1-23 	 as originally filed/furnished 
pages* 	 received by this Authority on 
pages* 	 received by this Authority on 

the claims: 
pages 	 as originally filed/furnished 

CA 

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(11/12/20101 
pages* 	 received by this Authority on 

the drawings: 
pages 	1/8-8/8 	 as originally filed/furnished 

0 

❑ 

❑ 

pages* 	 received by this Authority on 
pages* 	 received by this Authority on 

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

The amendments have resulted in the cancellation of: 

❑ the description, pages 

the claims, Nos. 

the drawings, sheets 

❑ the sequence listing (specify) : 

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 

I the claims, Nos. 

I 	1 the drawings, sheets 

❑ the sequence listing (specify): 

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(e)). 

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 

0 

❑
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 	1-35 	 YES 

Claims 	NONE 	 NO 

Industrial applicability (IA) 	Claims 	1'35 	 YES 

Claims 	NONE 	 NO 

2.  Citations and explanations (Rule 70.7) 

Dl: WO 2006-116590 A1(EGALON, C. 0.) 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 Dl. 

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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I. Novelty and Inventive Step

The subject matters of independent claims 1,25 differ from D1 in a sensitive optical fiber
L^-, : -^ ^+ l^^^+ ^.rrdv'rE, dL rEdDL wfl€ €XpoS€d core region in direct contact with the environment. And i t  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, 3l-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) temiini, 

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 signal 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 
_ .. 

Li:1N DED SHEET (ART 34) 

PcTru$2018. tD227ls
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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 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 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 modification 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 to 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. 

(AR'1. 34)1 
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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 clan 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 located 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 results 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. 

-26 
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11' Tho semlrE syst€m of dalm 1 in wtrft*r sald ceruing tu (98) comprbes a

liber induding ib orflnal fbcr daddlng (110).

12. (Arnended) Thc scnriq sptem qf daim 11 in wtrldr rgkt sensing fiber (9S)

indudgs a sensftiw fikn (99) coebd over saH odginal fiber daddirB.

13. The senslrg cysEm d daim 1 lh whidr the momuorrd nredlum comprises

orre dolor, turffilty, andy& and nffacffue Inder(

14. The satlging syttstt of cbim I yvhcrdn ttrc environment ts tocaH betl,ye€n
one of saH fiber oora ard uro llght souruo and behind caH fter ooG.

15. The cenaing cystem of daim 1 rrherein eakl fiber core b curounded by ttre
envimnmant

16. (Atnend€d) The senging sysHn of dahn t h'h€rsh trc optical inbracfion qf

ttp probhg light triE lhe rneasuiand mcdlum resulb In one of light absoptfrrn,

scatted4g, f, uorescencc, p'trosphoreacencc and chcnrllumirpsoenca.

17. @mcrded) The senslng qebrn of daim 13 wtrereln said analyb chcmlcalry
inbracts wior fio qrMronrnent thus producing a change in color of ho envfonment

18. The senslng sy$em of chlrn I whereln saU sendtiru oplicslfrercompdses a
rcfractom#r b dbcrimlneb among eruinrrmcnb of difrllcnt cfractirn indlce!.

19- The rcnslng sysbm sf d.im 1 nfierein gaid sansitive optir:al fiber is oporabfe
to dctemirc the level of a feuid in orthc* rdth ftc soneor.

20- The senshg sytbm of daim 1 rrhepac cald senehg sysHn ts a multi poirt
optcalfiber sensor h wfilcfi eadr saH cenanng point is capable of cf€Gcfirry dfftrcnt
measurandg.
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21, 	The sensing system of claim 1 whereas said sensing system is a mufti point 

optical fiber sensor in which each said sensing point is illuminated by a plurality 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 plurality of 

dielectric mirrors (180), said illumination fiber being positioned parallel 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 

filtering 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 illuminated by a plurality of probing light sources that 

couple their tight into the core of the illumination fiber as bound and leaky modes for 

illuminating 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, 

lir 
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21, Thc ecnsirrg q/sbm of cblm 1 urtreruas seld senslng syctern b a muld polnt

optical fiber renaor In wtrit*r edr eakl sencing polnt lo lllumln&d by a plunllty of

light eours ddifTsrcnt wawlengttle b dc0d a plunlity of mcasulanda

U. OmenCcO) The sensirp sy&n d daln 1, vuherein ceif pfobing nght b

bemmltbd by an llltsnlnaflon o$cal fiber, ssH lllumlnation frbar havlng a pfuralfi of

dleleatb minop (1m), sald lllumlnatin ft€r belng pocttoneO parellel b eail

senciUve opflcal fiber, aaH dlebcfic minors lllumlnaffng at an angle saH sensitive

rWhn of gald eensltive optical fiber at dlsct€ile poeitlong, vrhemin a ptobing light

souloe inuoduces I problng light into a monodrrcmetor, seH monochlomatof

frllerlng the prcbiru light b a specified vvavenngtt, laH ptoblng llght at a spccified

wawlernfi bcftg odalV lnbodued to saH lllumlnadon optcal fiber, salcl prcbing

light at a speclfred wavqnryn propagafrng to }b specifred dlelectic mlnop having

slnibr waveleqrth cftara6rkrtics, and said spceneA dbbc0ic miror redirscfiru he
prcbhg llght et an anglc brmrds sail scnsitiw rcglon of saH senoitito fiber, wlt€roh
€cfi of sald dielectrlc b d€slgnsd to corrpb light liorn sakl bound modo core of said

illumhedon opdcel frer inb dlation mod€s at lpcdfrc wavelengths, and wtrcrain

the radiatbn modes of a spedficrrvavebngrth lllumlnab saH scmth,c reglon.

23. (Amend€d) The illumlnaton od*nl frer d dalm 22 ulhepin at least one
$ction of saH ilfumimtcd frber he6 ib dadding t€morud, Eald secilon ufh e
rsrnovcd deddig b sHe fllumln#d by a plunllty of pmblng llght sourcee thd
oouple thelr llght Into tft6 cort dthc lllumlnation f,ber ae bound and leaky modes for
illumirdng saH semithp fiber.

U, (New) The scmlng sySan d dain 1 uyhcrcas eacfi eaH censihp laglon is
illuminaEd by a plurdty of l'tght 8otloes of dlftrcnt war,€lengilts b d*ct a eingb
mcasunand.

25. (t{crr) tui illumlndon ftcr (f .[4) compblm
an opticalflber havirp fid (f 20) and sacond (118) tpminl,
ttavlng a colle (106) and at ld one eopos€d core rcgion (92),
at fcest mc goblru llght sorrrcc (100) prcdudm a prcbitrg light

AffiTI{DED SHEET(A[IT. 34)
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said probing 	light aide 	illuminates said 	exposed 	core 	region, 	and 	is 

substantially coupled into said core as an illumination light (150). 

28. 	(New) The Illumination fiber of claim 25 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 capable 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 minor 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 direction 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 
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sald prcbing ligltt gid€ lllumlnebs ltH crgos€d corc rqlon, and i3

subshntally cottpbd inb sald cor€ at an llltrnlnatlon llght (150).

29. (New) Tha fllumlnatlon tlber of dalm 25 ffiher comFbing a hperud con

(107), dlvelging towads one d lhe dirccdom of prwagdon of the lUl'( to hcrcasc

the anrount of lltumimlion [ght hst prq4afu towads that dltcodott.

27. (N4,) The illumln.tim fibsr d chln 25 futtu csnprktlng a tapemd core
(10D. dhru€ing tof,.rds bofi dlrecilons cf ptopqailon of the llght, b Incroasc thc
amourrt d llfum[dion llght lhat proPagabs In boilr dlpcdons'

28. (l{ew) Thc illuminafron fiber of dafn 25, havirg onc of et lst otts dielccfic
mlnpr (180) end at leatt orn bng period grdng along lts lcng|h, seld eecfi di{cctic
mlnor and long Friod gmdng capable of rcdfuacilng llght of saH problng light source
wltrln an spcciFrc warc|engm rangc b Otc oubHc of seU illuminadon fiber.

29. (t{ew) The ilfuminatlon fber of chim 20 furhcr comprblng me of at le*t one
dielecildo minor (1S0) and at lcast one long pcrid gratng doq its length, sald eacfi
dielectic mlnor and long pcrbd greling capeblc or ludlrccffru lfght sf sald plobirp
llght source uuihin an spedfu warcleryth nngc b fic oublde of eaH ilhminslion
fiber.

30. (Ncw) Ths illumlnstion fiber d daim n fuitanr. cofirprblng one d at leact one
dilbc0ic mhlor (180) and at leest ons lorE p€flod grrdng aloq cadt dlrccflon of
propaggton of tlro tght, sald eacfi tlielecflc minorand long perbd graflng capabb of
redlpchg llght ot sd prcblqg llght eourcc wifiln an spedllc wavclength rangp to
the oubhle dsaU illmrinafron fiber.

31. (l{ew) Tho ssnslng rystem of chim I turficr comprtsiry a tapctud core (107),

divarging toweds thc dlmction of plopagatirn of tlla figtrt, O Incrcasa the amount of
optrcal ebn l fiat b guldcd lowards the fiber cnd.

32. (New) The eamfng rystern d dakn 2 furthcr compfbirp a second dscior
(10E) optically corpled wih gaH sccond Ermlnus (11E) of seH optcal f0er tur
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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 correlating 

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. 
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Ec6ptbn d hs lbht slgnal upon exitng raH e€cond teminue (116), for mmsudng

en lrrbnsity d hc ligtrt aignal o\rar a glron rangc of wavelengtts and br comtafrtg

the lnbnsity udth an clcctric sgnel.

33. (t{ew) The illumlnaton optiral fhef of dain Ul, in he absence d the
monodrrcm$r, whercin at lest one lecilon of sail illumlnabd libcr hm its
cbdding rilnorcd, eaid socfion wlth a remorcd daddirU is sldc illunlnated by a
plurality d problng l[ht rourceo that couplc thclr llght into the oore of the lllumlnsdon
fiberac bound and tcky modcs lbr illumlneting.sald sansitiw fiber.

U, (New) The senslng syobrn of daln 1 wheleas sald scnsirp ayttem is a mul0
polnt opticalftcrsomor ln sfiicfi cacfr saH lenslng pofit b illumlnded by a plurality

of light souraea gimultaneously qf dlfuEnt unvdcngffis b ddeci a plulality of
meacurandg.

35. A meffiod of measurirp a poperty of a rnbstane comprhiry:
prwirtiry an apparatus consbtmt urlth that d daim 3;

appfytng at haetone substerpc to be bsbd to at leastons oeGd corc regkrn;
energidng at lost one prcblng llght sourco to lllumlnatc tte at lead one

exposed com ogion;
debcling and rpasudng llglrt bdng cmitbd fiom a tcrmlnus sf the apparatus;
comparlng tte llght meaouroment with prcvbwly t*en measuremotG with

subsbnces d known propcrtiee.
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