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: L « A PU matrix is a complex solvent with generally undocumented effects on fluorescent dyes
* A new point measurement quantitative fluorescence- optical properties. ] dp _ i
based fiber-probe has been developed at UHN to identify » Solvent polarity and viscosity shift the spectral bands. ayere U matrices approac
malignant tissues in neurosurgery, based on ALA-induced . Tfhe PU matrix fabrication and curing process can strongly modify the spectra during and - Benefit from the stability and intensity
PPIX fluorescence. arter casting. performance of the Hard PU matrix
Designed to assist in fluorescence-guided brain tumor « Commercially-available PU rgsin_molecular structure IS generally a trade secret. - « Combine with the optimal coupling of the
resection, based on absolute measurements of local * Fluorescent dyes can potentially interact chemically. Soft PU soft PU matrix
PPIX concentration. Final format : Soft PU layer (~1 mm)
Fluorescence is excited at 405 nm and reemits in the 600- Spectral and Fluorescence |nten3ity - . Scattering only
720 nm window. —_— Hard PU
Quantification of fluorescence is achieved using a closed- Characterize each dye in the PU matrix individually before combination, with spectrofluorometry
: Type of dye under test: UV pigment
form_ analyt'ca_l ylelelc tha_t deCO_UDIeS fluorescence frc_)m Blue shifted and 120 /B ! P | lcm Adherence test of the PU Hard PU Bulk
the tissue optical properties, using spectrally-constrained Broadened in Hard —___ —Inmethanol layers successful “— Scattering +
diffuse reflectance spectroscopy.l4 PU matrix 7 100 \WAW i metranalinpUset | Fluorescence
_E_; 80 u\
Z \\ oy Ref, based
o ————————— £ 60 facturer’s
MULTIFLUORESCENT PHANTOMS - ghees \—solvation protocol First multifluorescent mixture
* Provide an in situ performance check of the instrument in // ‘\\ \ 600 |
: : T s =N Device excitation —Excitation
the operatlng_room during neurosurgery procedur(_es Similar to Hard PU_— / \\\1\;\\ wavelength — Emission spectrum
* Phantom designed as a sterilizable, disposable, single- but lower intensity o - = S 500 . Combination of 4 fluorescent dyes, to
use item In Soft PU matrix 400 450 500 550 600 650 700 E /\ exploit overlaps of excitation and
IMPORTANT DESIGN CRITERIA: Wavelength (nm) £ 400 emission bands.
« Large Stokes Shift Z \ o
e Broad flat emission g 300 / \  Selected dyes are all stable in time
« High repr_oduublllty between_phantom units E oo - . Concentrations are to be optimized
» Good optical coupling to device i \ /\j \ to improve flatness of emission
» Changes in spectral features over 1 month time in both PU matrices 100 N - -— spectrum
 Lower overall intensity in soft PU matrix S</\/ Targeted \ o
), > (120) optimal after blue shift of the
DeSIgn MethOdOIOgy @ /\ —After casting = /\ t 300 400 500 600 Range 700 800 e)rzcrtatlon band
i = —After casting |
) POIyurethane (PU) SOIId phantoms5_7 .%.500 : / \ —After 1 month— ;- 100 /A\ — After1 month Wavelength (nm)
» Control and reproducibility of optical g 400 l \ A \ / \
properties @635 nm within £10% fa0 ) § oo t
* Recent development of a soft PU g //A g \ / \ Soft PL CONCLUSIONS AND FUTURE WORK
: : 8 200 g D il Bl . . . . : : : ...
matrix version : // \\ ! Hard PU ) \ékv \//\\  Interactions of the various components (multiple dyes, PU matrix and unknown intrinsic additives of
= i - 3 20 N . . . .
100 5 2N = P~ the matrix) make phantom fabrication challengin
e —— 0 . o . Soft PU matrix appears problematic for fluorescence stability with most dyes. Use of a hybrid layer
; | - 7 evetongth(om) " Wavelength (nm) design should circumvent the problem
Fluo Dye A Exc. A First operational fluorescent dye mixture in hard PU matrix shows promises
'IE{n'A Soft PU I @Ié_:lz)(gnm NEXT STEPS:
\ . A . . . . .
=Sy ) resin ﬂ - Known stable dye: Cy5.5 « Optimize mixture for better match of the excitation band
‘ ‘ ' e . : * Refine mixture to obtain a flatter emission spectrum
+ @600-720nm * Fluorescence stability in soft PU is not appropriate - >20% decrease : . . PEC
. 1 em3 X o . . « Test the hybrid PU layered design with the device
+  Exc.B A * Minimal changes in Hard PU matrix
Fluo Dye B e B * Similar overall intensity in both matrices
i | D \ ‘ - () ACKNOWLEDGEMENTS
= y 700 AN :;n;t[i)a:fec"um 700 =S :lotD'jptm This work was supported by NIH grant RO1INS052247. Clinical studies are performed at Dartmouth-Hitchcock Medical
< 600 // \\\\\ —1 montr £ 600 //%“\\ —1 Month Center, NH under the direction of Dr David Roberts.
260 ‘ : o ESOO \ Esoo / r\
’ - 260 um E“OO N\ .gm Vi \\\\ .
* Fluorescence source fiber at 2 300 / \ - // \\\ REFERENCES _ _ _
405 e oty N i e N o . g, P 51, 08708 2010
. ite | itati z ar = 2" Soft PU RNSESN - PA ., J. Neurosurg., ) QO O3 i
Two white light excitation 100 \\ 6 e 3. A. Kim, M. Roy, F. Dadani, B.C. Wilson, Opt. Exp. 18(6), 5580-5594 (2010)
Bl s Whic st fibers at specific separations i BRE 4. P.A. Valdés, F. Leblond, A. Kim, B.T. Harris, B.C. Wilson, K.D. Paulsen, D.W. Roberts, Proc. SPIE 7883, 78833 (2011).
bt fber s rom detector for diffuse g0 0 10 0 70 7m0 00 e e 5. J.P. Bouchard, 1. Veilleux, R. Jedidi, I. Noiseux, M. Fortin, O. Mermut, Opt. Exp. 18(11), 11495-11507 (2010).
(to spectrometer) amcetier 1 raflectance measurements Wavelength (nm) Wavelength (nm) 6. I. Noiseux, M. Fortin, S. Leclair, J. Osouf, O. Mermut, Proc. SPIE 7567, 75670B (2010).
7. J.P. Bouchard, I. Veilleux, I. Noiseux, O. Mermut, Proc. SPIE 7906, 79060K (2011). WWW.INO.CA

COMM-xxxX



