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OutlineOutline
Why fiber bundles?Why fiber bundles?
Current uses of fiber optic imaging Current uses of fiber optic imaging 
bundlesbundles
Autofluorescence of these bundles really Autofluorescence of these bundles really 
is an issueis an issue
Testing setupTesting setup
Fiber fluorescenceFiber fluorescence
ConclusionsConclusions



Why Coherent Fiber Bundles?Why Coherent Fiber Bundles?

Point to point image Point to point image 
relaysrelays
FlexibleFlexible
Variable lengthsVariable lengths
Used for remote Used for remote 
imaging applicationsimaging applications



Uses of Imaging BundlesUses of Imaging Bundles

EndoscopyEndoscopy
NonNon--rigid image guidesrigid image guides
Two photon microscopyTwo photon microscopy
Confocal microscopyConfocal microscopy



Limitations of Coherent BundlesLimitations of Coherent Bundles
Resolution of fibers Resolution of fibers 
limited by fiber size limited by fiber size 
and spacingand spacing
Crosstalk between Crosstalk between 
fibersfibers
Losses high outside Losses high outside 
of visible regionof visible region
Autofluorescence Autofluorescence 
from fibers can from fibers can 
obscure optical obscure optical 
signalssignals



Fluorescence Spectrum of Syto 16Fluorescence Spectrum of Syto 16
Emission

Exc itation

Excitation peak is at 488 nmExcitation peak is at 488 nm
Emission peak is at 518 nmEmission peak is at 518 nm
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MultispectralMultispectral ImagesImages



Autofluorescence of Fiber CoresAutofluorescence of Fiber Cores

Top image:Top image:
–– 488 nm excitation488 nm excitation
–– 515 nm emission,     515 nm emission,     

30 nm 30 nm bandpassbandpass

Bottom image:Bottom image:
–– 488 nm excitation488 nm excitation
–– 515 nm 515 nm longpasslongpass

emission filter (to emission filter (to 
dichroicdichroic cut off)cut off)



Fibers UsedFibers Used

Sumitomo IGNSumitomo IGN--08/3008/30
Fujikura FIGHFujikura FIGH--3030--
850N850N

Both bundles have Both bundles have 
30k imaging fibers30k imaging fibers
–– 2 2 μμm diameterm diameter
–– 3 3 μμm center to center m center to center 

spacingspacing

~720 ~720 μμm active aream active area
~1 mm in total diameter~1 mm in total diameter
Germanium doped Germanium doped 
silica coressilica cores



Measurement SystemMeasurement System
Double grating Double grating 
excitation emission excitation emission 
fluorometerfluorometer with PMTwith PMT
Delivered through a Delivered through a 
quartz fiberquartz fiber
Variable parameters:Variable parameters:
–– Excitation and Excitation and 

Emission WavelengthEmission Wavelength
–– Excitation BandwidthExcitation Bandwidth
–– Emission BandwidthEmission Bandwidth
–– Integration TimeIntegration Time

Test Fiber
Spx

Spx

Probe

Test Fiber
Spx

Spx

Probe



Fiber Fluorescence EEMFiber Fluorescence EEM



Sumitomo Line Scan at 488 nmSumitomo Line Scan at 488 nm

1nm steps in emission detection, 1 nm excitation and 1nm steps in emission detection, 1 nm excitation and 
emission bandwidthsemission bandwidths



Fiber Fluorescence EEMFiber Fluorescence EEM
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Fujikura Fiber Fluorescence Fujikura Fiber Fluorescence 
SpectraSpectra



Raman ScatteringRaman Scattering
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ConclusionsConclusions
In UV there is significant autofluorescence In UV there is significant autofluorescence 
due to material properties of the fibersdue to material properties of the fibers
Throughout visible region, fiber autoThroughout visible region, fiber auto--
fluorescence is close to excitation fluorescence is close to excitation 
wavelengthwavelength
Appropriate filter and dye selection may be Appropriate filter and dye selection may be 
able to reduce fiber autofluorescence due able to reduce fiber autofluorescence due 
to Raman scatteringto Raman scattering



AcknowledgementsAcknowledgements

Ned Kirkpatrick, Ned Kirkpatrick, UrsUrs UtzingerUtzinger, Art Gmitro, Art Gmitro

Andrew RouseAndrew Rouse


	Fluorescence Spectral Characteristics of Fiber Optic Imaging Bundles
	Outline
	Why Coherent Fiber Bundles?
	Uses of Imaging Bundles
	Limitations of Coherent Bundles
	Fluorescence Spectrum of Syto 16
	Multispectral Images
	Autofluorescence of Fiber Cores
	Fibers Used
	Measurement System
	Fiber Fluorescence EEM
	Sumitomo Line Scan at 488 nm
	Fiber Fluorescence EEM
	Fujikura Fiber Fluorescence Spectra
	Raman Scattering
	Conclusions
	Acknowledgements

