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ntroducing . . .

The SPEX Cation Measurement System

Meeting a Critical Measurement Need

The SPEX CM System is aveilable in a number of
versions to accomodate ndividual research needs
and the requirements of working with fluorogenic
probes that have either distinctive dual-excitation or
dual-emission characteristics

Changes in the concentration of calcium ions within
cells are basic to a wide range of physiological
events, including muscle contraction, nerve impulse
transmission, drug responses, vision, fertilization
and tumor growth. Until recently, however, better

understanding of the role played by the calcium
cation Ca®* was prevented by the difficulty of
making intracelular cation measurerments, creating
the need for an accurate and convenient way to
collect such data.

Responding to this need, SPEX developed a
spectroflucrometer. system that can monitor Ca®*
as well as other cations in living cells with
unparalled ease and accuracy. When used with the
fluorogenic dye fura-2, the SPEX Cation
Measurement Systemn offers

+ specificity for intraceliular Ca®”
* ahsolute measurement of free calcium
concentrations

sensitivity to 10 picomoles
detection of changes in fast-response cells

choice of Mmacroscopic or MmICroscopic
measuraments

isolation of small cells on the microscopic stage

Our macro-sampling system with two excitation
rmonochromators is ideal for studies using dual-
excitation probes to measure average cation
concentration for a cell population in a cuvette
and mornitoring changes over time

Our dual-emission system iNCorporates two
emmission monochromators and the T-format
sample compartment required for dual-emission
probes

Adding our optical interface kit and auslary
detection module allows you to attach an
epifluorescence microscope to your Ch Systermn
for measuring the concentration of cations in
single cells.

For maximum versatiity with probes like fura-2,
our fully ntegrated macro/micro-sampling system
includes an epiflucrescence microscope and
ilurminator in addition to & variable-aperture
photometer for isolating individual cells on
microscope stage.
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The CM System In Use
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CM System Architecture

Essentially, each CM Systerm model is bult around a
research spectrofluorometer with photon-counting
detection and dedicated electronics support. Models
‘:Zr:ll'fI!:_',.lr'I-ZZ! for dual-excitation work include a hegh-intensity
radiation source, a beam divider, two excitation
monochromators, a vanable-speed hght chopper, a
macro-sample compartment, an emession
monachromator and a photomultiplier tube. The CM
Systemn with two emission monochrometors and T-format
sample compartment which facilitate the use of dual-
emission probes can atso be employed for all types of
polarization experaments.

Our optical interface kit and audhary detection module
aliow the utilization of an inverted epfluorescence
micrascope of your choice. In addition to being a dus
Excitation macro-samping system, our macra/micro
model is equipped with a fully integrated microscope,
ileminator, photometer and detection module. An
appropriately configured SPEX DM3000 spectroscopy
computer provides the electronics for completely
automated instrument control, signal acquisition and data
processing for all CM System models

Thus, along with offering maximum versatility for present
and future cation measurement techriques, all SPEX CM
Systems are at heart spectrofluorometers that can
utihze the full ine of SPEX accessories for general
fluorescence spectroscopy. The monochromators can be
preset to a particular wavelength or scanned across a
spectral region. Controlled by the DM3000-Ch, which
ncludes all necessary power supplies, the varmable-speed
chopper allows analysis of events as fast as miliseconds
or as slow as minutes in duration

Dual Excitation

Dual-wavelength excitation 15 achieved wa an optical
design which feeds the output from a xenon lamp into
two manochromators. The two beams of monochromatic
radiation are then alternately directed into the sample
compartment. A quanturm counter monitors the ntensity
of the radiation to compensata for lamp fluctuations and
spectral varations.

Macro and Micro Options

In the macro-samplng system, the excitation beam is
focused onto 8 cuvette conta nng a cell suspension,
Depending on the optical density of the sample,
fleorescence can be collected either at right angles to the
exciting radiation or “‘front face™” at 22.5 degrees, after
which it is passed through a monochromator to a photo-
roultipher tube

The mecro-sampling systerm offers two alternative sarmple
setups, The exciting radiation can be focused onto the
sample cuvette or directed through a port into a
microscope for excitatson of single-cell samples. A
varnable-aperture disk n the photometer makeas it

possible to focus precisely on an individual cell only a few
MICrONS N dametar, screening out interference from
other cells or from impurites in the medium.
Fluorescence from the selected cell is then passed
through a filter to a photomultiplier tube or to the digtal
imaging carmera which can be atteched to the
MICHOSCOPE.

System Control and Data Acquisition

The SPEX DM3IDOO-CMM spectroscopy computer supphed
with the Cation Measurement System provides full
electronics support for all your analytical work. This

IBr=  PC/AT compatible unit runs unique menu-driven
software designed to make data acquisition as easy and
accurate as possible. The OM3000-CM controls the
scanning monochromators, the ight chopper and the
PMT high-voltage sources, and it offers convenient
selecton of experimental parameters

To record fluorescence signals associated with the two
B on wavelengths, the DM3000-CM automatically
synchronizes signal acquisition with the alternating
excitation beams. The signals can be stored as separate
data files or plotted as a real-ume ratio. The acqured
sinals are automatically corrected for variations n lamp
intensity, and OM3000-CM software routines perrmit
easy mampulation of the stored data.

DM3000-CM spectroscopy computer can be displayed
on the non-glare color monitor and printed on the
system's dot matrix printer. A 1.2 megabyte floppy disk
drive and 30 megabyte hard disk drive afford ample
storage capacity for parameter files and expert-

mental data

Automated Experiments

The exclusive SPEX software package supplied with each
Ch Systern model completely automates the fura-2
calcium measuremnent technique. The methods routine
makes it eagy L0 customize experiments, and methods
can be stored on disk so that subsequent work imaohang
established parameters will be fully automated. This
exceptional versatility also allows & number of people to
pursug independent. ines of research with the same
system, permitting indnviduals to recall and apply personal
experimental parameters at any time
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AR-CM Series

Filter Cation Measurement Systems for Applied Research

Auorometric measurement of calcium and other
cations in living cells has become a widely accepted
biomedical research tool. SPEX Industries, a
pioneer in cation nstrumentation, now places this
technigue in the service of an even broader range
of users with the introduction of the fiter-based
systems in the SPEX AR-CM Series.

Compact and economical AR-CM systemns are ideal
for routine analyses of calcium , Mg®™, Na™, K*
and pH in single living cells or cell suspensions.
Employing interference filters instead of scanning

monochromators, AR-CM systems are configured
for time-based |.r|.,|n 1 studies utilizing single
wavelength and dual-wavelength biological probes
for which detailed fluorescence profiles have been
established. Thus, an AR-CM makes it easy to
acquire cation concentration data from a large
nurmber of samples with minimal operator attention
For more information, contact SPEX today!

Fapid Sampling
Photon-Counting
Application-Specific Fiter Sets
1scope Interfaces
+ Simuitaneous Dual-Emission Detection

+ |pgrading with Image Processing

* Completely Automated Experiments

» Totally Integrated, Pretested Systems




Map Ca®* Migration and Other lons in Living Cells
with Digital Fluorescence Imaging

Whether your work involves cell division, vascular
muscle contraction or neurotransmission, you'll
want to evaluate the role of intracelular Ca®”". And
the best route to these data is a SPEX CM/IM
System automated by our exclusive menu-driven
software.

Just as a CM system will ratio fluorescence
intensities to determine Ca®* concentration, a
CM/IM system will, in addition ratio fluorescence
images providing a map of Ca®* concentration
across a single cell or group of cells.

These pseudo-color images of cultured bovine aortic
endothelial cells loaded with the dual-excitation
probe fura-2 reveal the distinctive Ca®* influx for
cells stimulated by ionomyocin.

L]
p. ‘

285
224

F

Z55
Ftd |
182
150
128~
;
(11
3z=

Maximum Response to lonomyocin

By comparing pseudo-color images with the corresponding brightfield image,
the nvestigator can identify individual active cells and the level of activity.

The SPEX CM/IM system integrates real-time ratio imaging with extensive
feature analysis capabilities, offering a powerful tool for characterizing
metabolic behavior in relation to the morphology of individual cells.
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