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in rat neocortex,
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Functional brain imaging technelogy has played an essential role in
recent advances of brain science and neural engineering. In particular,
a noninvasive fast optical technique will become a promising teol for
brain studies and applications such as the brain—computer interface, As
4 fundamental ex vivo study for the development of such a technique,
this paper for the first time demonstrates the optical measurement of
neural activity in brain tissues. For this purpose, we monitored the
near—infrared (NIR) transmission spectrum of a rat cortical slice during
neural activation using a custom—built high—speed NIR spectrometer.
While electrically evoking and recording neural activity in the brain
tissue, we observed optical signals correlated with the local field
potential, Optical signals were measured among preparations but showed
different waveforms from the local field potentials, To provide a quan-—
titative elucidation of the mechanism underlying the optical signals and
the difference in the waveform, we hypothesized that the cellular volume
change during activation would contribute to the optical signal. A novel
neuren model was established based on Nernst—Plank equation, conti—
nuity equation and Fick's Ist law, Numerical solutions and subgequent
finite—difference time—domain simulations were compared with the
measured optical signal,
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Seon Cheol Cha, Sung Hyun Kim and Doseok Kim( A1)
Fluorescence correlation spectroscopy (FCS) is a powerlul tool to study
diffusion dynamics and photophysics of dye molecules at single—
molecule level by analyzing temporal fluctuation of fluorescence inten—
sity. We construct FCS setup and investigate diffusion dynamics of dye
molecules in glycerol—water mixtures of different concentrations, The
result shows that the diffusion of the molecules slows down as expected
as the viscosity of the mixture increases,
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We demonstrate acoustic manipulation of blooad cell in a capillary tube by
using flexural acoustic wave propagating along the tube, We observe peri—
odie trapping of blood cells at the antinodes of standing acoustic wave, and
their transport when sweeping the acoustic frequencies, In this method the
interaction range can be extended to over 10 em with minimal attenuation of
the acoustic intensity.
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Neural signal detecfion 1n brain fissues using high-speed

near-infrared specirometer and its origin

M7ke] M= dE] ol € 0pAeh g9Eo|at 22 AR E I Fgs A & d25d it o)y
T Y Ao "EA] HR T g0l HYE 010E Flscinh He O #Rd I E3ete Y150 TUEY] of
=, H2 M= BHoAM HF HE 20 @HUsA EEs] fsts A (spetie-temperal imaging of
nearal activity)0] R 28310 O2L) A2 electroencephalogram (EEG), Ffunctional megnetic rescnance
imaging (VR 5 7128 WEsS 22 44 Als, 220 aET, AL A9 (atency) 52 Do 2a) O A
2o THAAE S0} o]H T olRE 2 Ids ZEEeR ME ZEs ZEsKs 90 fED Sl Yz
diffuse optical torography (DOTIZE 0)&5HH, A3 S=0] g o JEFF2] D440 HIE &H5
ubdo] It} JFLt o] wiH 9] HERTF YE] (heurovascular coupling) B WA E 5P oo, 413 F 2
ERH £ 2 T HE2 U= A7 AE ZHEZRH AAREA =50

H|A 5201 label-free, artifact-free ¥ FEa] whHe] S Oz ASsiEA Al A4 s H2=
0 2]=0] SIoHH, o d72] 2189 93lE & brain-computer interface (BCORE T2 o 7E7] H
1 =& Jss0] 498 2 5= :"‘0][}. = 0T MM Es NLEP] AT 2dLE A, HAEE
o] g o} HEA (brain tissue)2] 2 | HEA Hal=A ST 4 JEEA A J
I} TAM U= W2 (<100 ms latency) 22 Mz = ofE B E HEPT ITh

MFA] HFEEF0] g4 of YEEL] Z2HEIE B ATEDR (near-infrared transmission spectruny
NIRTS)0] HBA Hal=A =Estdh 19d, HEE] 43 255 5 mef 2E A2 4 (bime
constant)E 21 o2, oA WE HIE NIRTSE EH e sEds 22 1000 ARER EIDDD
linefsec) 0145 7ISE £ lojof Fio} 2 AR e Z sk 900 - 1300 om ZHE 2EHAE 2124 A
2 B0 olHT £ E THEAF) A 5 di2d, O 13 E2 15 Z2H94 BRI E HEEIEDE O
Zit Z 1700 lmEn"sec T E LFZL] NIRTSE 7128 £ 313

01F 085t H2] HBH (brain slice)ll A H2]He 2 ﬂ’é%‘g% 2 B 7S5 A NIRTEE
ZHsld H2E HEet BEA MFE H|W ZEETEOE O 23 0" igt o] HEIAWY #JMASeE 4
2 258 el AXEY AEMF5 29 NIRTS? HERE £E69TE HE2E go] AXA=ST FE
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Fig, Z, Electrical and optical recordings in two cases: (A) only in the aCSF without the
brain slice but stimulated by electrical current, and (B) in the krain slice with
suprathreshold  stirulations, The gray lines at the top show the electrical siznals,
Two-dimensional plots in the bottom are the melative changes in the NIRTS, in which red
color indicates 00422 increase in the transmittance while blue indicates 00422 decrease,
From these spectium plots, the time courses of the fransmittance changes for twe selected
wavelengths are presented in the middle, The red arrews indicate the moment of
stirmlation, The electrical and optical recordings were averaged for one hundred trials,
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= HE BT A fUEHE MEL RO WHIE JHHE AASHECL Mz RD HERe] nhEo] SEE 2 HE
2 FARIE HS17] S8, MzL] BRI HEE ALY £ = AEEZ 5T RES =AM JEY
Heodegkin-Huzley modelt] A= A= 233 }%"—0]?] T2, Mernst-Flank equation, continuity equation,
Fick's 1st law S5 01835l Az B & W22 ZHels AEE dnj2ddil S TEST olF A3
T FE AN ZEE HEs RATHIFECR ME BRIV UES Z00SHE0E ET 28 W A2 BRI HY
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