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The etymology of the word cytometry describes its purpose. It is derived from the Greek „kytos“ meaning „hollow vessel“, as a 
cell or container and „metron“ meaning measure.

Flow Cytometry is a tool for measuring cells and particles, often the 
cells or particles are suspended in a fl uid and have a fl uorescence 
marker attached.  As the cells (cell+marker) stream through vari-
ous laser wavelengths, they may emit a fl uorescent energy signal 
which can be analyzed by high speed, low noise detection systems.  

The target zone for detection is often a rectangular area in the 10‘s 
of microns.  Because of the speed and size of the particles, and 
small detection area, fl ow cytometer instrumentation is particularly 
sensitive to laser power stability, noise, beam wander, and thermal 
instabilities.

Temperature homogeneity, temperature cycling and temperature gradients for reagents and liquids 
The chemistry determines tolerances of temperature homogeneity, temperatures for conservation or temperature ramps to be 
driven. The question of how to achieve these temperatures may have various answers depending on application specifi cs.
 
Liquid as heat transfer medium
Liquid cooling benefi ts are good temperature stability, compact de-
sign of cooler plates respectively integration of cooling channels 
into a reagent wheel and  possibility to install pump, reservoir, fan 
and heat exchanger in remote position. Tasks to be resolved are 
leak-tightness and corresponding maintenance intervals, i.e. in-
convenient need to refi ll water, corrosion protection and insulation, 
i.e. prevention of condensation on exposed cool surfaces. 

Air as heat transfer medium
Air cooling benefi ts are good accessibility, ease of installation and 
humidity removal. Tasks to be resolved are proper air guiding in 
order to achieve temperature homogeneity and insulation in order 
to minimize heat gain from ambient or other heat sources in the 
vicinity. 

Cooling engines
Cooling a few ml of liquid requires only a few Watts of cooling capa-
city and thus peltier modules are usually the right choice, whether 
used to cool directly a plate, or air or liquid as heat transfer media. 
When a larger amount of condensation cannot be prevented or a 
bigger uninsulated volume is to be cooled mini compressors can be 
used in a recirculating chiller or an air conditioner. 

Homogeneous temperature on perimeter of reagent wheel
Designed temperature gradient in reagent area (8 to 4°C top to bottom)
Effi cient peltier cooling (2 peltier modules only)
Image: Results are created using Coolit, a software product of Daat Research Corp.

Incubator with temperature homogeneity of +/-0.1 K
Advanced air guiding for uniform air curtain
Image: Results are created using Coolit, a software product of Daat Research Corp.

Schematic diagram of a fl ow cytometer, showing focusing of the fl uid sheath, laser, optics (in simplifi ed form, omitting focusing), 
photomultiplier tubes (PMTs), analogue-to-digital converter, and analysis workstation. (Source: Wikipedia)

Flow Cytometry Principle

A beam of light of a single wavelength is directed onto a hydro dynamically focused stream of liquid. 

A number of detectors are aimed at the point where the stream passes through the light beam:
 - one in line with the light beam (Forward Scatter or FSC)
 - several perpendicular to it (Side Scatter or SSC) 
 - and one or more fl uorescence detectors

Each suspended particle from 0.2 to 150 micrometers passing through the beam scatters the ray, and 
fl uorescent chemicals found in the particle or attached to the particle may be excited into emitting light at 
a longer wavelength than the light source. 

This combination of scattered and fl uorescent light is picked up by the detectors, and, by analyzing 
fl uctuations in brightness at each detector (one for each fl uorescent emission peak), it is then possible to 
derive various types of information about the physical and chemical structure of each individual particle.

 - FSC correlates with the cell volume
 - SSC depends on the inner complexity of the particle (light is scattered off of the internal 
 components of the cells showing shape of the nucleus, the amount and type of 
 cytoplasmic granules or the membrane roughness). 
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Our passive components
• Molded glass aspheres, collimators
• Filter sets, ultra fl at dichroics
• Optical fi bers and assemblies
• Mirrors & mounts

Our active components 
• Fiber coupled lasers and systems
• Laser diode modules & drivers
• Photodiodes & optoelectronic modules
• Interogator and spectrometer
• Light delivery systems

mLC-KIT – Mini Liquid Cooling Kit 
Ultra compact sealed compressor 
system for liquid cooling

Compact ambient liquid cooling unit
Integrated air heat exchanger, pump and 
reservoir, 8 years maintenance free

Our products
• Recirculating chillers (thermo electric/mini-compressor)
• Peltier cooling assemblies
• Computational thermo and fl uid dynamic simulation (design service)
• Ambient liquid cooling (heat exchanger, pump system)

Effi cient peltier cooling (2 peltier modules only)
Image: Results are created using Coolit, a software product of Daat Research Corp.

mLC-KIT – Mini Liquid Cooling Kit 
Ultra compact sealed compressor 

https://www.amstechnologies-webshop.com/inquiry-from-a-datasheet
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enabling your ideas.
 Optical, Power and Thermal Management Technologies
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