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Abstract Because the fiber - optic chemica sensors based on the fluorescence quenching has an adjugable
dort digance from the membrane to the end of fiber optics, forming a ace of microcdl , a diminution of
fluorescence is induced by inner filter dfects, involving aborption of both excited light from the light urce
and emitted light from the membrane. If the absorption gectra of analytes overlgp the fluorescence excitation
and/ or emisdon Pectra of the fluoroprobe in the membrane , the quenching Sgnal of the fiber - optic chemical
senorswould be produced by the reonance energy trander. In addition, dynamic quenching hgppens to some
haoid, heawy meta oonpounds and arometic nitro organic conpounds. According to the dgructurd
characterization of the fiber - optic chemica sensors based on fluorescence quenching and the mechani am of
fluorescence multiple quenching, a ron - linear methemeticad nmode was deduced and described for the
quantitative analys s nodd for the fiber - optic chemica sengors. A multiple nodd regresson technique for the
quartitative analyd s nodel was reported to provide rapidly and directly the relaions between the reponse Sgna
and the concentration of analytes and edablish linear regresson eguation for predicting the concentration of
anadytes. The technique was gpplied to fit bes methematica nodd from the control sanples o the thergpeutic
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drugs based on the regponse of fiber - optic chemical sengors, such as metronidazole, nitrofurantoin and
dloxacin. The pyrenebutyric acid was chosen as a fluoroprobe for congructing the fiber - optic chemical sensor
to regponse the sanples. The experimenta results showed that these modd s had some good characterigtics and
gave an aternative method for egablishing quantitative andys's modd s for the fiber - optic chemica senors.
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Fig.2 Shematic diagram of the flow - cdl fiber - optic
chemical snrs sytem 3.1
P—perigdtic punp; FTC—flow - through cdl ; (1) ) FOCSs
FBAMS —pyrenebutryric acid membrane snsor ; ,
LS—ight source; BFB —Bifurcated fiber bunde;
PMT —photomuitiplier tube
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_ 4.0% 5.0%,
Ig(Fo/ F) = - 2.36x10 %+ 4.45x10 3([Q] ,

R=0.9998 (16) 1 MTZ NFT OXC
3.2.2 Ce(n=6,xts), Cr RE
(8l ( pH = Table.1 The predicting value and their rdative errors ( %) of
7.2) (nitrofurantoin , NFT) 2. the equation of linear cdibration for MTZ, NFT, OXC (n=6, x £
Mgnl  6MgnL , .9
(837+0.5) , Cd pgni) Cd pgni) RE/ (%)
Fo F MTZ
(n=6), , 5.0 5.1+0.1 2.0
10.0 9.8+0.3 2.0
Fo/ F=0.9626 +0.03112[Q] , R=0.9985 (17) 30.0 29.2%0.9 2.7
Fo/ F=0.9820 +0.02854[ Q] +1.055><10'6[Q]3, 60.0 61.5+2.1 2.5
R =1.0000 (18) 80.0 78.2+2.5 2.3
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, (17) Sern - Volmer 2.0 19.5£0.4 2.5
, : ’ 30.0 29.2+0.6 2.7
(17) (18) . 40.0 39.3+0.5 1.8
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10.0 10.5+0.2 5.0
30.0 28.9%1.1 3.7
3.2.3 50.0 50.2+1.1 0.4
(8l (0.1 nol/L ) 8.0 79.4+1.7 0.8
(ofloxacin ,OXC) 2.0 g/ nL 150 100.0 9.1+2.1 3.9
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