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TITLE
INTEGRATED BICCONTAINMENT CHELL SORTER

BACKGROUND
{60811 Cell sorter flow cytometers have become an important laboratory tool, Cell sotters
are capable of identifying certain types of biological cells and separating those cells from
other cells, Commercial uses of cell sorters have also been implemented in several industriss.
There are many other uses of cell sorters, such as identifying and isolating various types of
cells for Iaboratory applications. As such, cell sorters have many different and varied uses

and applications.

SUMMARY
[8602]  An embodiment of the present invention my therefors comprise an integrated
biccontainment cell sorter flow cytometer comprising: a main cabinet of the integrated
biocontainment cell sorter that is not hermetically sealed; an input sample area disposed in
the main cabinet; a moveable partition in the main cabinet that moves in an access opening
of the main cabinet, the moveable partition covering a constant amount of area of the access
opening as the moveable partition is moved in the access opening which lsaves a constant
amount of area of the access opening that is not covered by the moveable partition and 18
open, as the moveable partition is moved in the access opening; a first fan that draws air
from the main cabinet to create a first low pressure in the main cabinet that is substantially
constant as the moveable partition is moved in the access opening, which limits
contaminated air in the main cabinet from escaping from the main cabinet; an aerosol
management containment area that is not hermetically sealed, which is disposed in the main
cabinet, the aerosol management containment area having openings that are connected to the
main cabinet so that the acrosol management containment area 1s disposed in and subject to
the first low pressure, the aerosol management containment area having a nozzle that creates
a droplef stream containing sample cells, sort plates that separate the droplet stream into
deflected stream and collection media, that collect the deflected streams; a second fan that
draws air from the aerosol management containment area to create a second low pressure in
the aerosol management containment area that is lower than the first low pressure which
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causes air from the main cabinet to flow from the main cabinet to the aerosol management
containment area and limits contaminated air from flowing from the aerosol management
containment area into the main cabinet; optical excitation devices located outside of the
main cabinet and the acrosol management containment area to allow access to the optical
excitement devices without accessing the main cabinet or the aerosol management
containment area.

{60031  Another embodiment of the present invention may therefore comprise a method
of contatning cells in an integrated biocontainment cell sorter comprising: providing a main
cabinet containment area that contains an input area for sample cells to be sorted; generating
a first low pressure in the main cabinet using a first fan that draws air from the main cabinet
and air from outside the cabinet; generating a second low pressure in an aerosol managernent
containrnent area, disposed in the main cabinet, vsing a second {an that draws air from the
main cabinet and the aerosol management containment area through openings in the acrosol
management containment area to create the second low pressure in the aerosol management
containment area that is lower than the first low pressure; enclosing input cell samples in
the main cabinet that is not hermetically secaled; enclosing a nozzle, sort plates, collection
media and any droplet stream, created by the nozzle, in an serosol management containment
area that is not hermetically sealed; locating optical excitation devices outside of the main
cabinet and the aerosol management containment area for easy access for adjustrnent and

mainienance of the optical excitation devices.

BRIEY DESCRIPTION OF THE DRAWINGS
f0004]  Figare 115 a schematic side cutaway view Ulustrating various parts of
one
embodiment of an integrated biocontainment cell sorter.
[6D63]  Figore 2 is a schematic ilustration of the Aerosol Management System {AMS)
of Figure 1, including the nozzle chamber and sort chamber and various other parts of an
embodiment of an integrated biocontainment cell sorter.
{8606]  Figure 3 15 a more detatled side cutaway view ilusirating the nozzle chamber and
the sort chamber of Figure 2.
80071  Figure 4 15 a detailed front view of an embodiment of an integrated
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biccontainment cell sorter showing the nozzle chamber and sort chamber of Figures 2 and
3

[0008]  Figure §is a perspective view of an implementation of the integrated

biocontainment cell sorter that is illustrated o Figures 1-4,
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DETAILED DESCRIPTION OF THE EMBODIMENTS

[0009] Figore 1 is a schematic diagram of one embodiment of an integrated biocontainment
system 100. The system is comprised of a main cabinet containment systern 101 and aerosol
management system chambers 140, the AMS intake duct 138, AMS HEPA filter 141, AMS
fan 144 and AMS exhaust doct 147, which are collectively referred to as the aerosol
management system (AMS) 149, The aerosol management system (AMS) 149 is contained in
or connected 1o the main cabinet containment system 101, Neither the main cabinet
containment system 101 nor the aerosol management system {AMS) 149 are sealed systems.
Rather, they rely on movement of air by fan 122, in the main cabinet containment system
101, and AMS fan 144 in the aerosol management system (AMS) 149, to create low pressure,
so that harmfol and toxic materials are not spread cutside of sach of these containment
systems. For example, a first low pressure is created in the work area 194 of the main cabinet
containment system 101 as a result of fan 122 extracting air from both the work area 104 and
air from outside of the main cabinet containment systermn 101, which is shown by air streams
116. In this manner, a first low pressure is created in the work area 104 where potentially
toxic or dangerons materials may exist. As long as the fan 122 is able to pull sufficient air
through the work area 104, dangerous materials will not escape from the work area {04 10 an
areq outside the main cabinet containment system 101, Dangerous materials primarily exist
as aerosols that contain sample cells. Sample cells are mixed with sheath fluid and passed
through a nozzle 146, Normally, the nozzle creates a nozzle stream 133 (Figure 2} that breaks
up inio a droplet stream 155 (Figure 2), If the nozzle becomes clogged, an aerosol can be
created that contains sample cells. Also, if the nozzle stream 153 or the droplet stream 153 hit
a hard surface, acrosols can be created. The acrosols contain sample cells that should not be
inhaled or ingested. For example, the sample cells may be cancer cells,

{60187 As also shown in Figure 1, air drawn by the fan 122 first passes through the HEPA
filter 120 to remove any dangerous materials such as sample cells. Consequently, the air
drawn by the fan 122 is clean air and the fan is not contaminated. The fan 122 forces the
clean air through the recirculation duct 108 nnder positive pressure, which also remains
clean. The recirculation duct 108 and recirenlation plenm do not have to be sealed, even
though they are under positive pressure, since they contain clean air. Part of the air from the
fan 122 is exhausted out of the exhaust vent 110, as illusirated by exhaust air 126. At the
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same time, some of the air from the fan 122 is recirculated, as illustrated by recirculation air
124, Hence, the recirculation duct 108 circulates clean air under positive pressure, and clean
air is recirculated into the recirculation plenum 102 under positive pressure, while the
remaining air is exhaosted oot of the exhaust vent 110, The recirenlated air in the
recirculation duct 108 and the recirculation plenurm 102 is under positive pressure and as
such may leak from these ducts 1o the outside air or to other parts of the integrated
biocontaanment systern 100, Sioce the air under positive pressure is clean air, there are no
problems with contamination, unlike many other containment systems. The recirculated air in
the recirculation plenurn 102 passes through an atrflow straightener 128, The airflow
straightener 128 is a device that has openings that cause the recirculated air to flow into the
work area 104 as a substantially uniform, laminar air flow 130 with low tuebolence. Low
turbulence allows for maintenance of a uniform downward volume of air that prevents both
contamninates from the inside of the cabinet from escaping the user access opening and
prevents contaminates from the outside of the cabinet from depositing on the products
present inside the cabinet.

(86111  The acrosol management system chambers 144 have openings that connect to the
main cabinet containment systermn 101, as alse fHustrated in Figure 1. The aerosol
management system (AMS) 149 has @ separate AMS HEPA filter 141 and a separate AMS
fan 144, AMS fan 144 draws air from the AMS intake duct 138, which is connected to the
sort chamber 131, Since the aerosol management system chambers 140 are connected by
openings 1o the main cabinet containment sysiem 101, the asrosol management system
chambers 140 are already at the first low pressure that is maintained in the main cabinet
contaimment system 101, AMS fan 144 further lowers the pressure in the aerosol
management system (AMS) 149 from the first low pressure of the work area 104 1o a second
low prossure that is lower than the first low pressure. When the nozzle chamber door 136 is
opened, or the sort chamber door 132 is opened, the second low pressure in the aeroscl
management system chambers 140 will equalize with the first low pressure of the main
cabinet containment system 101, So, as the pressures of the main cabinet contamment
systemn 101 and the aerosol management system chambers 140 equalize as a result of either
the nozzle chamber door 136 or the sort chamber door 132 being opened, air initially flows
from the main cabinet containment system 101 to the aerosol management system chambers
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140 which prevents aerosols from escaping the aerosol management system chambers
140, However, once the pressures are oqualized, there can be a migration of asrosols from the
aerosol management system chambers 140 o the main cabinet containment systemm 101,
Consequently, prior to opening either the nozzle chamber door 136 or the sort chamber door
132, the nozzle 146 is shut down and the AMS fan 144 is operated at an increased speed for a
time o evacuate all aerosols from the aerosol management system chambers 140, During
operation, with
the nozzie chamber door 136 and the sort chamber door 132 closed, the second low pressure
air in the aerosol management system chambers 140 draws air from the work area 104 of the
main cabinet containment system 101 at AMS inlet 135 and AMS inlet 137 and AMS inlet
160, In other words, air from the main cabinet containment system 181 in the work area 104,
which is at a first low pressure, is drawn into the agrosol management system chambers 140
since the second low pressure in the acrosol management system chambers 140 is lower than
the first low
pressure in the work area 104 while the noeele chamber door 136 and sort chamber door 134
are closed. Again, this is a result of the AMS fan 144 drawing air from the aerosol
management system chambers 140 through the AMS HEPA filter 141 via AMS intake duct
138 to the outside environment, Clean air that has been filtered by the AMS HEPA filter 141
and drawsn by the AMS fan 144 is exhausted through the AMS exhanst duct 147 to the
exhaust vent 118,
Accordingly, the aerosol management system (AMS) 149 is not only a paraliel
confainment system to the main cabinet containment sysiem 101, the aerosol management
system chambers 140 are connected by air inlets to the main cabinet containment system
101 to create a second lower pressure, which makes it doubly hard for dangerous materials
located in the aerosol management system chambers 140 and the work area 104 to escape
from the integrated biocontainment system 100,
(68121 As further illustrated in Figure 1, the acrosol management system chambers 140
are carefully constructed to enclose portions of the cell sorter that produce hazardous
particles and not enclose portions of the cell sorter that do not produce hazardous particles,
to minimize the size of the containment area and conseguenily minimize the size of the

integrated biocontainment system 100 for cell sorters. As shown in figure 1, the nozzle
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charmber 134 contains the nozzie 146 which is fed sample floid 143 and sheath fluid 145
The nozzle 146 creates a nozzle strearn 153 (Figure 2) from the sample fluid 143 and sheath
fluid 145 that passes through the interrogation point 148 and through an opening 152 inthe
optics mounting plate 150, Since the sample 143 may contain dangerous materials, e.g.,
dmg@mus cells that can be dispersed in aerosol form when nozzle 146 is clogged, the nozzle
1486 is contained within the nozele chamber 134 to prevent any dangerous acrosols from
escaping the aerosol management system chambers 140, The optics mounting plate 150
separates the nozzle chamber 134 from the sort chamber 131, Opening 152 allows the
interrogated droplet stream 155 (Figure 2) to pass through the optics moonting plate 150 to
the sort plates 154, Each droplet of the droplet stroam
185 (Figore 2) that is interrogated af interrogation point 1438 is then separated by the sort plates
154, The deflected droplet streams 156 are then collected by the collection media 158, This is
explained in more detail 1o 1.5, Patent 8,557,587 issued on October 15, 2013 to Fox et al,,
which is specifically incorporated herein, by reference, for all that it discloses and teaches.
(68131  The main cabinet containment system 101 is primarily used to contain the
sample input area 107 (Figure 5} from the ambient air ontside of the main cabinet
containment system
161, The sample input avea 107 is located in the lower portion of the main cabinet
containment system 101, The samples are placed in the sample inpuot area 107 that is part
of the work area
104. The samples may comprise bichazardous material. They are first prepared in a
protected area such as a large dedicated biosafety cabinet that s independent of the
biccontainment cell sorter system disclosed herein. The cell samples are suspended in water
and then capped to reduce the risk of contarnination of the cell sample when removed from
the large dedicated biosafety cabinet and transported to the integrated biocontainment cell
sorier of the present invention. This reduces the risk of contamination from unwanted
foreign material that these cell samples could be subjected to during transport to the
integrated biocontainment cell sorter. Since the cells are suspended in water, there is a very
low risk of accidental exposure to a user. Even when the cap on the sample media is
removed, there is low risk of exposure to the user, since the cells are not in an acrosol form
and are suspended in water. However, the user should wear safety glasses and gloves to
7
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reduce the risk of exposore from accidental splashing of the sample into the eyes or muouth,
Once the user places the capped sample fubes in the sample input ares 107, the tabes can be
uncapped in a clean environment in the sample input area, so that there is a very low
Likelihood of contamination of the sample. Tobes are then placed in the saraple input holders
s0 that a SOrting process can Conmencs.

{0814] The main cabinet containment system 101, dHlustrated in Figure 1, may therefore
contain dangerous cells n the sarople input area 107, The partition 114, which may comprise
a transparent shiding sash window, allows an operator o easily access the sample input area
and the sort chamber 131, through the sort chamber door 132 when the partition 114 isin an
apper position in the access opemng 115, as shown in Figure 1, to insert and remove
satnples in the sample input area 107 (Figare §). The partition 114 can be moved 1o a lower
position in the access opening 115 {o allow direct access by an operator to the norzle
chamber 134, through nozzle chamber door 136. Fan 122 s sufficiently strong to maintain a
fow pressure in the work area 104 even though the access opening 18 only partially coversd
by the partition 114. The partition 114 can simply move up and down in the access opening
115, Accordingly, the amount of arca that is closed or blocked off in the access opening 113
by the partition 114 and the amount of area that is open in the access opening 115, and is not
closed or bocked off by partition 114, does not change no matter where the partition 114 is
placed in the access opening 113, In other words, the same amount of open area of the
access opening 115 is present no matier where the partition 114 is located in the access
opening 115, When the partition 114 is located in the ap position, as llostrated in Figure 1, a
certain mumber of sguare inches of opening in the access opening 115 arepresent. When the
pariition 114 is moved downwardly, the amount of open area o the access opening 115 has a
constant size, L.e. the same number of square inches of opening, since the partition 114 has a
constant size and the access opening 113 has 2 constant size. In this manner, the amount of
air that is transporied by fan 122 can remain the same no matter where the partition 114 s
located and still maintain a constant first low pressure in the work area 104. In one
cmbodiment, the fan 122 moves abont 100 fect of air per minute through the user acoess
opening 113 into the work area 104, Functionally, the integrated biocontainment cell sorter
system is based on the velocity of the air that moves throngh the cabinet. The velocity of the
air must be fast enough in order {o maintain containment since the integrated biccontainment
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cell sorter is not a sealed system. T operation, the air speed of the air that enters the grate
118 is measured o ensure proper velocity to maintain containment. The fan 122 is designed
to operate so that the volame of air that passes through the grate 118 is sufficient to maintain
the containment of hazardous materials in the main cabinet containment system 101,

(08157 Figure 2 is a schematic diagram illustrating portions of the aerosol management
system (AMS) 149, Figure 2 specifically llustrates the portions of the cell sorter that are
contained within the acrosol management system chambers 140, The nozele 185, as well as
the connecting tubing, are located in the nozzle chamber 134, The sort plates 176, collection
tubes 182, 184 are located in the sort chamber 131, Opening 174 allows the droplet stream
155 o flow from the nozzie chamber 134 to the sort chamber 131 through the optics
mounting plate 150 (Figure 3}, Figore 2 ilustrates the primary components that are located
within the nozzle chamber 134 and the sort chamber 131 that comprise the acrosol
management system chambers
140, Figure 2 also schematically illustrates the main cabinet containment system 101, Ag
itustrated in Figure 2, the nozzle 186 and the connecting hoses are located in the nozzle
chamber
134. Sheath fhuid container 170 contains sheath fluid that is transported to the nozzle 186 via
the sheath fluid hose 171, Sheath fluid hose 171 passes through the walls of the main cabinet
contaimment sysiem 101 and the acrosol management system chambers 148, Containment
seals
between the sheath flnid hose 171 and the walls of the main cabinet containment system 101
and the acrosol management system chambers 1490 walls are not containment seals that
provide an airtight seal for the sheath fluid hose 171, Rather, a less expensive and easier to
install seal can be used since both the main cabinet containment systemn 101 and the asrosol
management system chambers 140 have low pressures that cause airflow inwardly into the
main cabinet containment system 101 and the aerosol management system chambers 140
The same is true for the sample floid hose 173
[6016]  As alsoillnstrated in Figure 2, the aerosol management system chambers 140
surround the sort plates, collection tubes 182, 184 and the deflected droplet streams 136, The
nozzie chamber 134 and the sort chamber 131, as well as the opening 174 between these two
chambers, comprise the aerosol management system chambers 140, The nozzle 186, the
9
SUBSTITUTE SHEET (RULE 26)



WO 2020/264075 PCT/US2020/039493
opening 174, the sort plates 176 and the collection tubes 182, 184 are the primary functional
components that are conlained within the acroscl management systom chambers 140, The
sample fluid container 172, which is placed in the sample inpot area 107 (Figure 5) opens
into the main cabinet containment system 101, and not in the acrosol management system
chambers 140, The sheath fluid container 170, the excitation optics 162, the forward scatter
detector 180 and the side scatter detector 178 are preferably all located outside of the main
cabinet containment system 101, The side scatter light path 168 and the forward scatter light
path 166 project hght through an optical window, as Hlustrated 1o Figure 4, to side scatter
detector 178 and forward scatter detector 180, respectively. Other electronics and controllers,
as well as lasers, are preferably located ontside of the main cabinet containment system 101,
For example, as disclosed in U S, Patent 8,557,387, which is specifically incorporated herein
by reference, for all that it discloses and teaches, timing and charge circuits, sort logic
controllers, optical filters, detectors, acquisition elecironics, and other electronic circuits and
devices, collectively defined herein as cell sorter electronics and optical devices, are
preferably all located outside of the main cabinet and the aerosol management containment
arsa for easy access for maintepance and adjustment. In other words, the cell sorter
electronics and optical devices are preferably located in areas that are casily accessed, and do
1ot require access o contaminaled areas within the main cabinet containment system 101 or
the aerosol management system chambers 140, Consequently, the excitation optics 162, the
side scatter detector 178 and the forward scatter detector 180 can preferably be easily
accessed withont accessing a biocontainment arca. Typically, these devices peed adjnstiment,
and the accessibility of these devices, without the necessity of entering a ditty or
biocontairument area, greatly increases the speed and maintenance of the system,

{0087)  Of primary importance in casing the maintenance and reducing the size of a
containment system is to have the excitation optics 162 located outside of the main cabinet
containmment system 101 and the aerosol management system 149, The excitation optics 162
comprises the excitation lasers or other excitation optics such as LEDs, optically pumped
plasma light generators, arc lamps or other excitation optics. The optics include the various
mirrors, beam combiners, lenses, ete. Accordingly, the present invention, in accordance with
one embodiment, may simply have the excitation optics 162 locaied outside of the main
cabinet and the other portions, such as the side scatter detector 178, forward scatter detector
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180, and other devices located inside of the main cabinet 181 and asrosol management
syster chambers 140, However, the optical detection devices, such as side scatter detector
178 and forward scatter detector 180, may also be located oniside of the main cabinet 101
along with the excitation optics 162, in accordance with another embodiment of the present
invention, and as illustrated in Figore 2. As a third embodiment of the present invention, the
fluidics, such as the sheath fluid container 170, the various pumps associated with the sheath
fluid, may also be located outside of either the acrosol management system chambers 140, or
the main cabinet containment system 181, either individually or collectively. In other words,
various combinations of equipment can be located outside of the main cabinet 101 and/or the
aerosol management system chambers 140 1o increase accessibility and increase the ease of
maintenance of various systems and also redoce the size of the contalnment area.

(00181  Further, by creating an integrated system, which is specifically constrocied so that
only the nozzle and connecting hoses are in the nozzle chamber 134 and the sort plates 176
and collection tubes 182, 184 are in the sort chawber, the volume of the main cabinet
containment system 101 is greatly decreased, Many cell sorter systems are simply placed ina
containment hood, which is very large and bulky. For example, containment hoods are
typically about nine feet high and can be six or seven feet wide. By only enclosing specific
components in the present invention, the containment area can be greatly reduced and the
overall size of the integrated biocontainment system 100 can also be greatly reduced. By
containing sample fluid container 172 in the input sample area 107, which is adjacent 1o the
work area 104 of the main cabinet contaimment system 101, input fluids can be casily
inserted and removed from the input sample area 107 since the sample fiuid container 172
does not impose as much of a hazard as aerosols that can be created in the nozzle chamber
134 and the sort chamber 131, In addition, the use of aerosol management system chambers
140 having openings to main cabinet containment system 101 provides additional safety for
the operators since they ave not subjected to any of the hazardous particles that are contained
in the aerosols of the acrosol management system chambers 140,

(80181  Figore 3 is a schematic cutaway side view of the acroso! management sysicm
chambers 140. As illustrated in Figure 3, the nozzle chamber 134 contains the nozzle 186,
which is illustrated in solid lines in the operating position. Sheath fluid 170 is provided
through the nozzle 186, as well as the sample fluid 172, The nozzle 186 can also be moved
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to a cleaning position, as illustrated in dotted lines. The nozzle chamber door 198 can be
opened so that the nozzle 186, in the cleaning position, is accessible throngh the nozzle
chamber door 198, Nozzles, such as nozzle 186, can become clogged for various reasons,
and a quick and easy access to the nozale 186 is provided when the nozzle 18615 in the
cleaning position. Again, when the sozzle chamber door 198 is opened, the negative
pressure in the nozzle chamber 134, compared to the main work area 104, is equalized so
that contaminated air can at that point in time migrate from the pozele chamber 134 to the
main work area 104, The droplet stream 155 from the nozzle 186 flows through an opening
152 and the optics mounting plate 130, The droplet strearn 135 passes through an
jnterrogation point 148 prior to the droplets separating from the stream. Laser beams
interropgate the nozzle stream 153 at the interrogation point 148, Scattered and projected hight
from the interrogation point 148 is transmitied through the optical window 200 and pasithe
light
blocking bar 202 to a side scatter objective 204, Side scatter objective 204 collects the side
scatter raye and transmits those rays through side scatter pin hole 206, Flexible seals 210,
212 and 214 provide a partial seal so that the droplet strearn 155 does not transfer to the non-
containment air 208, The droplet stream 153 passes through the sort plates 154 and is
separated into deflected droplet streams 136, The AMS intake doct 138 is connected to the
AMS HEPA filter 141 and the AMS fan 144, as llostrated in Figare 1. Aly from the sort
chamber 131 is deawn through the AMY intake duct 138 to create a low pressure in both the
sort charober 131 and the nozzle chamber 134, Alr from the main cabinet work area 104
passes through inlets 188 and 194, Airflow 194 from the main cabinet passes through inlet
188, while atrflow 196 from the main cabinet passes through indet 194, The sort chamber 131
hias & sort chamber door 132 that can be opened to provide operator access 1o the sort plates
154 and collection tubes 182, 184 (Figure 2} in the sort chamber 131, Again, because the sort
chamber 131 has lower pressure than the main cabinet work area 104, opening of the soxt
chanber door 132 equalizes the pressure of the sort chamber and the main cabinet work arca
104. To prevent hazardous aerosols from escaping the sort chamber 131 or nozzle chamber
134, both the sort chamber 131 aad the nozzle chamber 134 must be evacuated using the
AMS fan 144 (Figure 1) prior to opening either the nozzle chamber door 198 or the sont
chamber door 132, Once the acrosols are purged from the acrosol management chambers
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140, the doors 198, 132 can be opened.
{80281  Figore 4 is a front schematic view iHustrating the nozzle chamber 134, the sort
chamber 131 and various devices of the cell sorter that are located cutside of the acrosol
managsment system (AMS) 149 and the main cabinet containment system 101, As illnstrated
in Figure 4, non-containment air 208 surrounds the nozzle chamber wall 213 of the nozzle
chamriber
134. Laser 216 generaies a laser beam along light path 164 that passes through an optical
window 215, The laser intersects the nozzle siream 133 at interrogation point 148, Light
transtmitted from the interrogation point 148 passes through optical window 217 to a Hight
blocking plate 218 and through the forward scatter objective 22{. The forward scatter
objective 220 collects the light and transmits it through a pinhole aperture 222 to the light
detector 224, The droplet stream 155 passes through an opening 152 in the optics mounting
plate 150, Flexible scals 228, 230 seal the sort chamber 131 {o the optics mounting plate 150,
The droplet stream 153 passes through the sort plates 154 inthe sort chamber 131 and is
separated by the sort plates
154 mto deflected droplet streams 156, The sort chamber wall 226 separates the sort
chamber 131 from a non-coniainment air region 208.
{80211 Figwre 5 18 a perspective view of an embodiment of an implementation of the
integrated biocontaimment cell sorter 100, As illustrated ia Figore 5, an exhanst vent 110
exhausts clean air out of the integrated biocontainment cell sorter 180, Clean air is provided
to the recircolation plenum 102 by the recirculation doct 108, The filter and fan plenom 121
contain the filter and fan in 2 location that is in the back and the bottom of the integrated
biccomainment cell sorter 100 so that other portions of the integrated biccontainment cell
sorter 100 are easily accessible to an operator. Shiding sash window (partition} 114 moves
with an angular vertical movement to provide an opening to the main cabinet contaimment
systern 101, When the sliding sash window 114 is in the upper position, as showan, the
sample input area 107 is accessible by an operator. When the sliding sash window 114 131na
lower position, the nozzle chamber 134 and sample line are accessible. Grate 118 allows air
from outside of the integraied biocontainment cell sorter 100 to be drawn into the main
cabinet containment system 101 so that contaminated air does not pass owt of the main
cabinet containment systemn 101, By maintaining a lower pressure in the main cabinet
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coentainment systern 101, contaminated air does not escape from the integrated
biocontainment cell sorter 100
{00227  Accordingly, the integrated biocontainment cell sorter 100 provides containment
only around the portions of the cell sorter that may create contaminated air. As such, the
integrated biocontainment cell sorter 100 has containment areas that are small and compact,
have smaller fans and substantially smaller overall dimensions than cell sorters that are
placed in large hoods or partially integrated biocontainment cell sorters. Partially integrated
biocontainment cell sorters encapsulate numerous components of a cell sorter that do not
require containment, and make it much more difficult to provide maintenance to specific
areas of the cell sorter that do not require biocontainment. The smaller confainment areas
results in smaller fans and requires moving a reduced volume of air to maintain containment,
thereby saving energy.

[0823] The foregoing description of the invention has been presented for purposes of
tlustration and description, ! is not intended to be exhaustive or to limit the invention to
the precise form disclosed, and other modifications and variations may be possible in light
of the above teachings. The crobodiment was chosen and described in order to best explain
the principles of the invention and its practical application to thereby enable others skilled in
the art

to best utilize the invention in various embodiments and various modifications as are
suited to the particular use contemplated. It is intended that the appended claims be
consirued to include other alternative embodiments of the invention except insofar as

lumited by the prior art.
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