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From Conference Volume 6630

Confocal, Multiphoton, and Nonlinear Microscopie Imaging ITT
Tony Wilson; Ammasi Periasamy
Munich, Germany | June 17, 2007

Abstract

abstract

New approach to acquisition, analysis and reconstruction of Microscopic Fluorescence
Lifetime Images (FLIM) and Hyper Spectral Images (HSI) is presented. Spatial selectivity is
obtained with a Digital micro-Mirror Device llluminator (DMDI) combined with a
fluorescence microscope. More specifically spatially selective illumination is achieved by
tilting the relevant group of micro-mirrors to reflect the excitation light from a UV
picesecond laser diode towards chosen regions on the sample. In the first step, the whole
field fluorescence image is collected by a color CCD camera for further qualitative spectral
analysis and sample segmentation. In the next step fluorescence of the sample is excited
segment by segment and acquired with a single detector (e.g. photomultiplier in photon
counting mode for FLIM, CCD spectrophotometer for HSI) from the whole field of view.
The acquired fluorescence is analyzed in following step for further FLIM or HSI image
reconstruction. This can be facilitated by either raster scanning over the sample or by
directly accessing specific regions of interest. The unique features of the DMD illuminator
allow to Globally Analyze (GA) the sample and supply on-line goed initial values for fitting
algorithms associated with the subsequent raster-scanning, which in turn decreases the
computation time needed to obtain a satisfactory quality-of-fit. FLIM/HIS images acquired
on phantoms and on biclogical samples demonstrate the possibilities for temporal and
spectral "unmixing”

© (2007) COPYRIGHT SPIE--The International Society for Optical Engineering.
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Fig. 1
R

Circular regions of interest (ROIs) around the chosen 10-5 locations displayed or
adult head model for (a) top view and (b) lateral view. Each ROI is depicted with a
different color and the 10-5 location of reference is defined in the color bar.

<

Abstract. We describe an experimental approach that uses light to both control and detect
neuronal activity in mouse barrel cortex slices: blue light patterned by a digital micromirror

array system allowed us to photostimulate specific layers and columns, while a red-shifted

View Large | Save Figure | Download Slide (ppt) | View in Article Context voltage-sensitive dye was used to map out large-scale circuit activity. We demonstrate

that such all-optical mapping can interrogate various circuits in somatosensory cortex by
Fig. 2 sequentially activating different layers and columns. Further, mapping in slices from

F2: whisker-deprived mice demonstrated that chronic sensory deprivation did not significantly
(a) and (b) show the spatial distribution of the sum of the scalp, skull, and cerebrc
fluid (CSF) thickness (ie., brain depth) in the adult head model, as displayed on th
scalp in (a) top view and (b) lateral view. (c) and (d) show the spatial distribution o
sum of the extra-ceredral tissues (ECT) and CSF thickness in a representative infa
head model (40-week PMA) displayed on the baby's scalp: (c) top view and (d) lat
view.

alter feedforward inhibition driven by layer 5 pyramidal neurons. Further development of
voltage-sensitive optical probes should allow this all-optical mapping approach to
become an important and high-throughput tool for mapping circuit interactions in the
brain.

G |
- |

View Large | Save Figure | Download Siide (ppt) | View in Article Context

Fig.3
F3:

Median values of () the ECT and (o) the CSF thickness for each infant's age. Your
infants tend to have similar values, which have been grouped into two clusters, ¢
from 29- to 33-week PMA and cluster 2 from 34- to 38-week PMA,

-«  Figures in this Article »

Introduction

View Large | Save Figure | Download Siide (ppt) | View in Article Context

Fig. 4
Fa:

Examples of photon measurement density functions at three different source~de
distances: (@) 30 mm channel, (b) 8 mm channel, and (c) 3 mm channel. The log
sensitivity is displayed. Only the upper 40 mm of the multilayer slab mode! is disg
for visualization purposes. The white dashed lines indicate the borders of the tissi
layers (between scalp and skull, between skull and CSF, and between CSF and Gh
top to bottom).
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View Large | Save Figure | Download Siide (ppt) | View in Article Context
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