
CytoSub  SUBMERSIBLE  flow cytometer MODULE ‘DEEP’  

cytosubcytosubcytosub

The standard CytoSense is a benchtop flow cytometer. For submerged operation the
SUB MODULE  is available.  It transforms the CytoSense instrument into a ‘CytoSub’
instrument for submerged operation.  It can be ordered together with a new CytoSense
or as an upgrade for an existing CytoSense (from 2005 or later).

The SUB MODULE ‘DEEP’ includes a 200 meter rated pressure housing, a valve & sample loop
section with a circulation pump, electronic control circuitry and an embeddded computer (optional),
depth sensor, safety moisture sensor, underwater connectors. Several solutions for powering and
data transfer can be offered (application and site specific).

CYTOSUB ‘DEEP’ versus CYTOSUB ‘SHALLOW’: the CytoSub ‘deep’ is safe to be
submerged down to 200 meters, covering the complete photonic zone.  The CytoSub
‘shallow’ may not be lowered in excess of 20 meters of depth. To cope with the high
mechanical forces and pressures at 200 m depth, the CytoSub ‘deep’ is equipped
with a heavier housing and includes a high pressure sample loop to protect the flow
cytometer fluid system and filters from these high pressures.

Housing: a seemless light weight aluminium pressure cylinder or stainless steel
cylinder with flat top and bottom caps, sealed with O-rings.  The instrument with
the housing is a neutrally buoyant/sinking package (total dry weight of the
aluminum version is less than 40 kg). The connectors for data/power and the depth
sensing are attached to the top of the instrument.  A stainless steel protection frame
with wire rope shock absorbers is available for convenience.

Sample is taken in and waste expelled via ports in the top of the instrument. Sample
uptake and waste release are controlled by a high quality 2-position 6-port
motorized valve,  to prevent flooding of the instrument.  After flushing and filling of
the sample loop the valve is switched towards the low pressure side and the contents
of the sample loop are pumped towards the measuring cuvette, with clean sheath
fluid filling up the emptied space in the loop from the other side.
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Data acquisition is triggered manually via a simple button for ship’s wire 
operation, or preprogrammed (as for AUV missions). Real time data 
acquisition is possible through a long cable (depending on situation) or 
temporarily stored on an embedded computer and downloaded onto the 
laptop or PC after the mission.  
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Autonomous solution
If a long cable connection with CytoSub is not desired, 
a solution is offered basing on an emedded computer 
for control and data storage and a battery pack for 
powering.  The battery pack needs to be lowered 
together with the CytoSub.  The CytoSub runs on fully 
preprogrammed operation with samplings at preset 
times or depths (using the pressure sensor). Samplings 
can also be initiated by a simple external trigger from 
an existing cable. After surfacing again, the measured 
data files can be conveniently transferred to the 
shipboard computer through a WIFI link (using a high 
pressure antenna housing on top of the CytoSub).
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Mounted on a underwater vehicle such as  the UK Autosub AUV, the
CytoSub is able to conduct spatial surveys of phytoplankton distribu-
tion and abundance.

Compartiment is flooded during diving.
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Cable solution
The data and power transport 
between the submersed instrument 
and the computer on the ship runs 
through a high quality sub- mersible 
cable. Depending on the required 
length the data transfer can be 
realized by ‘extreme USB’, 
‘extended ethernet’ or fibre optic 
technology. A cable has the 
advantage of continuous control 
over / and data acquisition from the 
submersed instrument.  In the case 
of ‘extended ethernet’ an 
embedded computer is used inside 
the CytoSub.

Mixed solutions
Combinations of data transfer 
through a cable and ‘close-in’ 
power supply by a batery pack are 
possible, as well as the other way 
around: data storage and control 
using an embedded computer and 
powering over a cable. 
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CytoSub can be used as a vertical profiling instrument, 
attached to a ship’s wire with other sensors such as a 
CTD.  Data is transferred directly to the surface for real 
time control of sampling. Optional: data storing to 
internal computer. 
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