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Scheme 1 Molecular structure of Ciprofloxacin
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Fig.1 Fluorescence spectra of CIP in buffer solutions
cap: 1.0x107% mol-L ™!, bandpasses of slits: 5 nm/5 nm,

Aex: 277 nm
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Fig.2 Absorption spectra of CIP in buffer solutions
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Fig.3 Fluorescence spectra of CIP in acidic solutions
cop: 1.0X107° mol+ L™ ' HCl medium; bandpasses of slits: 5 nm/S

nm; Ae/Agn: 280 nm/450 nm
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Fig.4 Absorption spectra of CIP in acidic solutions
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Fig.7 Fluorescence spectra of ofloxacin in alkali conditions
cop: 1.0X10 3 mol* L5 A/ Aan: 270 nm/414 nm,

bandpasses of slits: 5 nm/5 nm
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Fig.8 Absorption spectra of CIP in alkali conditions
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Table 1 Fluorescence quantum yield of quinine bisulfate and CIP

quinine CIP
Ao /Nm F* A Y Y/ Y33 Aex/NmM F*> A Y
270 44 106 0.009 9 0.49 0.89 250 21173 0.018 9 0.12
275 45 958 0.010 7 0.47 0.86 260 31 506 0.029 5 0.12
280 56 634 0.013 1 0.48 0.86 270 45 800 0.041 9 0.12
290 94 145 0.019 6 0.58 0.96 272 45 506 0.041 8 0.12
300 151 312 0.030 3 0.55 1.00 275 43 131 0.038 8 0.12
313 218 641 0.043 7 0.55 1 280 32 190 0.027 9 0.13
320 222 782 0.044 3 0.55 1.01 290 12 484 0.0115 0.12
330 225 356 0.044 0 0.56 1.02 300 11 581 0.010 2 0.13
340 264 300 0.052 4 0.55 1.01 310 15222 0.013 0 0.13
345 274 985 0.054 4 0.56 1.01 315 17 026 0.013 7 0.14
350 275 140 0.054 1 0.56 1.02 320 18 968 0.0155 0.14
360 272 157 0.043 1 0.69 1.26 330 18 856 0.014 5 0.14

* PR : 375~590 nm; * * 4G 360 ~568 nm.
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Spectral Properties, Protonation and Fluorescence Quantum Yield of
Ciprofloxacin

LIU Cui-ge"?, XU Yi-zhuang'* , WEI Yong-ju’, ZHAO Jing’, QI Jian', WANG Xin-hong®, XU Zhen-hua', WU Jin-guang'
1. College of Chemistry and Molecular Engineering, Peking University, Beijing 100871, China
2. College of Chemistry, Hebei Normal University, Shijiazhuang 050016, China

Abstract  Fluorescence spectra, ultraviolet absorption spectra, and protonation of Ciprofloxacin (CIP) at different pH values have been
studied. Fluorescence quantum yield of CIP under neutral condition has been measured. In HCl medium with [H' ] >1 mol:L ",
CIP molecules (simplified as HL) may accept three protons to exist as Hy > with very weak fluorescence, and its maximum fluores-
cence emission wavelength (A, ) is 456 nm. In acidic solution of pH 0 to pH 2, CIP mainly exists as H;L** form with A, at 450
nm, and fluorescence intensity is relatively weak and increases with increasing of pH. In the range of pH 2 to pH 4, CIP mainly exists
as H, L' form with a strong fluorescence, and A, is still at 450 nm. When pH>4, 2. gradually blue-shifts to 414 nm, fluorescence
intensity slightly decreases as pH increases, and at the same time an evident change in ultraviolet absorption spectrum is observed, indi-
cating that H, " has lost proton to exist as dipole ion form HL. When pH>8, the fluorescence intensity decreases until disappearance
as pH increases, indicating that HL has lost proton to exist as non-fluorescence anion ion form L~ . In the molecular form changing
process, the maximum excitation wavelength of CIP is essentially constant at 275 nm, but the maximum emission wavelength changes
obviously. In a buffer solution with pH 7.0, and using quinine bisulphate as a reference, the fluorescence quantum yield of CIP at max-

imum excitation wavelength 275 nm was measured to be 0.12.
Keywords Ciprofloxacin; Fluorescence spectrum; Ultraviolet absorption spectrum; Protonation; Fluorescence quantum yield
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