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Description

[0001] This International Patent Cooperation Treaty
Patent Application is a continuation-in-part of United
States Patent Application No. 12/151,156, filed May 2,
2008, hereby incorporated by reference in the entirety
herein.

|. TECHNICAL FIELD

[0002] Generally, a computer implemented remote
monitoring system which generates a viewable reduced
byte data representation for each one of a plurality of
analyzed instrument signals. Specifically, a flow cytom-
eter remote monitoring system which generates a view-
able reduced byte data representation for each one of a
plurality analyzed flow cytometer signals.

IIl. BACKGROUND

[0003] Flow cytometry systems can be utilized to an-
alyze at least one of a plurality of particles. The plurality
of particles is typically a population of biological particles
such as sperm cells, stem cells, blood cells, bacteria, or
the like. The analysis of a population of particles can oc-
cur at analysis rates of between about 10,000 particles
per second and about 200,000 particles per second de-
pending on the of the population of particles and the man-
ner of analysis. The analysis of individual particles in a
population can provide information relating to the pres-
ence or absence or the amount of one or more particle
characteristics. The relative presence or absence or the
amount of one or more particle characteristics may be
used to as the basis on which to differentiate individual
particles of an analyzed population into two or more dis-
crete subpopulations of particles. The discreet subpop-
ulations of particles can then be separated from the main
population of particles and isolated as discrete subpop-
ulations of particles as further described herein.

[0004] US 2003/0078703 A1 discloses an example of
a flow cytometer. In the flow cytometer of US
2003/0078703 A1 measured signals are converted into
list mode data. The list mode data are transferred to a
database server. A client computer can access, view and
analyse the data stored in the database.

[0005] The operator of a flow cytometer may rely on
the use of a viewable data representation to make deci-
sions about the operation of the flow cytometer device.
Since the flow cytometer device can be analyzing many
hundreds of millions of particles per hour and may be
further sorting many millions of cells per hour, the view-
able data representation may be designed to show the
flow cytometer operator a continuously updated viewable
data representation. The continuously updated viewable
data representation may include analysis data of a frac-
tion of the population of particles analyzed along with
operating parameters for the flow cytometer device up-
dated in discrete analysis intervals. For example, the
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viewable data representation may be updated every 100
milliseconds, in the form of histograms of the most recent
10 seconds of particle analysis data.

[0006] The flow cytometer operator relies on the view-
able datarepresentation to both manage and control pro-
cedures and parameters for particle analysis and sorting
but to also to control the hardware configuration of the
flow cytometer device with regard to three dimensional
positioning of components such as the fluidic nozzle,
beam shaping optics and optical focus for detection, and
the like. The flow cytometer operator may also control
the rate of droplet formation, the amplitude of the energy
used in droplet formation and the voltage applied to drop-
let streams without use of the viewable data representa-
tion; although these types of adjustments can change
the scale and precision of measurements being made in
analysis of the population of particles and resultin chang-
es to the viewable data representation displayed to the
flow cytometer operator. Accordingly, the viewable data
representation provides a source of real time information
utilized by the flow cytometer operator to adjust particle
analysis and flow cytometer device parameters.

[0007] The viewable data representation generated
during operation of the flow cytometer device can be gen-
erated in an image format selected by the flow cytometer
operator which can be configured by selection of partic-
ular data masks and data sets which populate such data
masks which are typically provided as histograms. Al-
though the analysis data generated by a flow cytometer
device may be collected and stored in a memory element
of the flow cytometer device as raw data files, the oper-
ation of a flow cytometer device to assess over a duration
of time the operating condition, adjust analysis and hard-
ware parameters to optimize the operating condition, or
trouble shoot the operating condition for software or hard-
ware problems may require access to a substantial por-
tion or all of the history and detail of the viewable data
representation. However, use of a substantial portion of
the history and detail the viewable data representation
during operation of a flow cytometer device, or other sim-
ilar analysis device, can present certain problems.
[0008] One substantial problem with using a substan-
tial portion of the history and detail of viewable data rep-
resentation may be competition for computer processing
capacity of the flow cytometer device (or other devices
which provide similar viewable data representations) re-
sulting in a delay updating display of the viewable data
representation which in certain instances can appear as
interrupted or non-continuous display of the viewable da-
ta representation. In certain instances depending on the
flow cytometer device, attempts to access and utilize
stored viewable data representations or attempts to con-
trol the functionalities of the flow cytometer device re-
motely can interfere with the normal operation and par-
ticle analysis of the flow cytometer device.

[0009] Another substantial problem may be that the
viewable data representation is stored in files that sub-
tend some user defined amount of detail in screens per
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second and in seconds per file. These file management
and data storage requirements can overload the compu-
ter processing unit ("CPU"), read only memory ("RAM"),
and the local memory storage capacity of individual flow
cytometer devices, especially when such flow cytometer
devices are equipped with versions of CPU, RAM, oper-
ating systems ("OS"), and other programs that were not
designed to operate at speeds required for use of large
file sizes associated with viewable data representations
in form of images, video, histograms, or similar technol-
ogy of electronically capturing, recording, processing,
storing, transmitting, and reconstructing a sequence of
still images.

[0010] Another substantial problem may be that view-
able data representations in the form of image files and
video files, or the like, may be to large to be utilized in
the lesser bandwidths of local area networks ("LAN") or
virtual private networks ("VPN") to effectively transmit to
computers outside of the LAN.

[0011] Another substantial problem may be that the
effort, time, and cost of providing sufficient storage space
in memory for all historical viewable data representation
atalevel of resolution sufficient to be usefuluponretrieval
is too great when compared to the value of the viewable
data representation stored.

[0012] Another substantial problem may be that con-
ventional methods to capture, recording, processing,
storing, transmitting, or reconstruct images to provide
conventional viewable data representations are not scal-
able. For example, while conventional methods of pro-
viding a viewable data representation may be practical
in regard to one flow cytometer device, it may not be
possible or practical inthe context of providing a viewable
data representation for a plurality of flow cytometer de-
vices such as 50 or 100 flow cytometer devices (or even
a greater number of devices) at a single location or in a
LAN environment, or in a distributed network of flow cy-
tometer devices, or a plurality of distributed LAN envi-
ronments connected in a wide area network ("WAN") en-
vironment.

IIl. DISCLOSURE OF INVENTION

[0013]
claims.

The invention is defined by the independent

IV. BRIEF DESCRIPTION OF THE DRAWINGS
[0014]

Figure 1 is a block diagram of hardware means and
network means of a particular embodiment of the
invention.

Figure 2 is a block diagram of hardware means and
network means of another particular embodiment of
the invention.
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Figure 3 is a block diagram of a particular device for
the analysis and sorting of a plurality of particles.

Figure 4 is a block diagram of hardware means which
can be utilized in a particular embodiment of the in-
vention.

Figure 5 is block diagram of hardware means which
can be utilized in a particular embodiment of the in-
vention.

Figure 6 is block diagram of hardware means which
can be utilized in a particular embodiment of the in-
vention.

Figure 7 is a block diagram which shows a particular
method of archiving reduced byte data representa-
tions generated by a particular embodiment of the
invention.

Figure 8 is a diagram of a viewable data represen-
tation generated by a particular embodiment of the
invention which includes a flow cytometer.

Figure 9 is a diagram of a plurality of viewable re-
duced byte datarepresentations generated by a par-
ticular embodiment of the invention remotely moni-
toring a plurality of flow cytometers.

V. MODE(S) FOR CARRYING OUT THE INVENTION

[0015] Generally, computerimplemented remote mon-
itoring system which generates a viewable reduced byte
datarepresentation for each one of a plurality of analyzed
instrument signals. Specifically, a flow cytometer remote
monitoring system which generates a viewable reduced
byte data representation for each one of a plurality ana-
lyzed flow cytometer signals.

[0016] Referringgenerally to Figures 1-9, the inventive
instrument or flow cytometer remote monitoring system
(1) may be described herein in terms of functional block
components, screen shots, and various process steps.
It should be appreciated that such functional blocks may
be realized by any number of hardware or software com-
ponents configured to perform the specified functions.
For example, the inventive flow cytometer remote mon-
itoring system (1) may employ various integrated circuit
components which function without limitation as memory
elements, processing elements, logic elements, look-up
tables, or the like, which may carry out a variety of func-
tions under the control of one or more microprocessors
or other control devices.

[0017] Similarly, the software elements of the present
invention may be implemented with any programming or
scripting language suchas C, C++, Java, COBOL, PERL,
Labview, or any graphical user interface programming
language, extensible markup language (XML), Micro-
soft’s Visual Studio .NET, Visual Basic, or the like, with
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the various algorithms or Boolean Logic being imple-
mented with any combination of data structures, objects,
processes, routines or other programming elements.
Further, it should be noted that the present invention
might employ any number of conventional wired or wire-
less techniques for data transmission, signaling, data
processing, network control, and the like.

[0018] It should be appreciated that the particular im-
plementations shown and described herein are illustra-
tive of the invention and its best mode and are not in-
tended to otherwise limit the scope of the present inven-
tion in any way. Indeed, for the sake of brevity, conven-
tional data networking, application development and oth-
er functional aspects of the systems (and components
of the individual operating components of the systems)
may not be described in detail herein. Furthermore, the
connecting lines shown in the various Figures contained
herein are intended to represent exemplary functional
relationships or physical couplings between the various
elements. It should be noted that many alternative or ad-
ditional functional relationships or physical connections
may be present in various embodiments of the inventive
flow cytometer remote monitoring system (1).

[0019] As will be appreciated by one of ordinary skill
in the art, the present invention may be embodied as a
method of data processing, a data processing system, a
device for data processing, a computer program product,
or the like. Accordingly, the present invention may take
the form of an entirely software embodiment, an entirely
hardware embodiment, or an embodiment combining as-
pects of both software and hardware. Furthermore, the
present invention may take the form of a computer pro-
gram product on a computer-readable storage medium
having computer-readable program code means embod-
ied in the storage medium. Any suitable computer-read-
able storage medium may be utilized, including hard
disks, CD-ROM, optical storage devices, magnetic stor-
age devices, ROM, flash RAM, or the like.

[0020] The presentinvention may be described herein
with reference to screen shots, block diagrams and flow-
chartillustrations of the flow cytometer remote monitoring
system (1) to describe computer programs, applications,
or modules which can be utilized separately or in com-
bination in accordance with various aspects or embodi-
ments of the invention. It will be understood that each
functional block of the block diagrams and the flowchart
illustrations, and combinations of functional blocks in the
block diagrams and flowchart illustrations, respectively,
can be implemented by computer program instructions.
These computer program instructions may be loaded on-
to a general purpose computer, special purpose compu-
ter or other programmable data processing apparatus to
produce a machine, such that the instructions which ex-
ecute on the computer or other programmable data
processing apparatus implement the functions specified
in the flowchart block or blocks.

[0021] These computer program instructions may also
be stored in a computer-readable memory that can direct
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a computer or other programmable data processing ap-
paratus to function in a particular manner, such that the
instructions stored in the computer-readable memory
produce an article of manufacture including instruction
means which implement the function specified in the flow-
chart block or blocks. The computer program instructions
may also be loaded onto a computer or other program-
mable data processing apparatus to cause a series of
operational steps to be performed on the computer or
other programmable apparatus to produce a computer-
implemented process such that the instructions which
execute on the computer or other programmable appa-
ratus provide steps for implementing the functions spec-
ified in the flowchart block or blocks.

[0022] Accordingly, functional blocks of the block dia-
grams and flowchart illustrations support combinations
of means for performing the specified functions, combi-
nations of steps for performing the specified functions,
and program instruction means for performing the spec-
ified functions. It will also be understood that each func-
tional block of the block diagrams and flowchart illustra-
tions, and combinations of functional blocks in the block
diagrams and flowchartillustrations, can be implemented
by either special purpose hardware based computer sys-
tems which perform the specified functions or steps, or
suitable combinations of special purpose hardware and
computer instructions.

[0023] Furthermore, while embodiments of the inven-
tive flow cytometer remote monitoring system (1) may be
described in the context of monitoring a flow cytometer
(2), the invention is not so limited, and the data manage-
ment functionalities and image management functional-
ities of inventive flow cytometer remote monitoring sys-
tem (1) can be utilized in the context of monitoring a nu-
merous and wide variety of instruments including but not
limited to chromatographs, spectrophotometers, com-
puted topographs, computed tomographs, or the like.
The term "flow cytometer” for the purposes of the em-
bodiments of the invention described herein generally
means any device configured to count, examine, or sort
microscopic particles suspended in a stream of fluid such
counting, examination or sorting can be based upon sin-
gle or multiple parametric analysis of the physical or
chemical characteristics of single cells flowing through
an optical or electronic detection apparatus. A flow cy-
tometer (2) can as non-limiting examples be configured
to provide a single stream of fluid in which particles are
entrained for analysis or a plurality of streams of fluid
each stream of fluid entraining particles for analysis with
particles in each such fluid stream interrogated by one
or more laser beams each of which can be emitted by a
corresponding one laser device or can be produced by
splitting a single laser beam into a plurality of laser beams
for interrogation of one fluid stream or a plurality of fluid
streams. The signalgenerated by the optical or electronic
detection apparatus for each stream can be processed
as single channel of data or multiple channels of data at
independent rates using one or a plurality of processors
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in parallel. A non-limiting example of a flow cytometer (2)
device suitable for use in embodiments of the inventive
flow cytometer remote monitoring system (1) can be a
MOFLO® SX or MOFLO® SX XDP flow cytometer avail-
able from Dako Colorado, Inc. or can be flow cytometers
available from Icyte, Becton Dickinson, Cytopeia, Partec,
or the like; the invention is not so limited. Certain flow
cytometer (2) devices can be utilized for FACS flow cy-
tometry for sorting of heterogeneous mixtures of parti-
cles; however, the invention is not limited to the utilization
of any particular type or kind of a flow cytometer (2) de-
vice.

[0024] Forthe purposes of the presentinvention, rang-
es may be expressed herein as from "about" one partic-
ular value to "about" another particular value. When such
arange is expressed, another embodiment includes from
the one particular value to the other particular value. Sim-
ilarly, when values are expressed as approximations, by
use of the antecedent "about," it will be understood that
the particular value forms another embodiment. It will be
further understood that the endpoints of each of the rang-
es are significant both in relation to the other endpoint,
and independently of the other endpoint.

[0025] Moreover, for the purposes of the present in-
vention, the term "a" or "an" entity refers to one or more
of that entity; for example, "a viewable data representa-
tion" refers to one or more of those viewable data repre-
sentations. As such, the terms "a" or "an", "one or more"
and "at least one" can be used interchangeably herein.
Furthermore, the term "selected from the group consist-
ing of" refers to one or more of elements in the list that
follows, including combinations of two or more of the el-
ements.

[0026] First referring primarily to Figure 1, a block di-
agram provides a general overview of elements (each
element further described below) which can be used to
implement a particular non-limiting embodiment of the
inventive flow cytometer remote monitoring system (1).
A first computer user (25) can through use of a command
input device (23) such as keystroke of a computer key-
board or a mouse send commands to the processing unit
(17) of a first computer (16) to deliver computer operating
instructions to a flow cytometer (2)(or other type of com-
puter controlled device or instrument). The flow cytome-
ter (2) can generate a signal (3) which varies based upon
the amount of at least one particle characteristic (4) of a
plurality of particles (5). The signal (3) can be analyzed
by the first computer (16) which can further function to
generate a viewable data representation (28) of the an-
alyzed signal which can be viewed by the first computer
user (25) on a first computer monitor (26).

[0027] For the purposes of this invention the term
"viewable data representation” means an intermittently
updated graphical display of data generated by a device
viewable by a computer user (25), including, as non-lim-
iting examples, chromatograms, computed tomogra-
phies, histograms or the like. As a specific non-limiting
example, see Figure 8 which shows a viewable data rep-
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resentation (28) generated having the form of a histo-
gram (29) showing the separation of a plurality of sperm
cells (9) into X chromosome bearing sperm cells (14) and
Y chromosome bearing sperm cells (15).

[0028] The first computer user (25) can view the view-
able data representation (28) to understand the function-
al condition of the flow cytometer (2)(or other device or
instrument). The first computer (16) can further function
to generate a plurality of time bound data representation
files (35) of the viewable data representation (28) which
can be temporarily stored in a memory element (18) of
the first computer (16).

[0029] A second computer (37) can provide an image
processor (38) which functions to convert the temporary
copies of the plurality of time bound data representation
files (35) into a first plurality of reduced byte data repre-
sentation files (39) and a second plurality of reduced byte
data representation files (40) retrievably stored in the
second computer memory element (41). The second
computer (37) as part of a LAN (50) can upon request
serve all or part of the first plurality of reduced byte data
representation files (39) or the second plurality of re-
duced byte data representation files (40) to a third com-
puter (42) over a WAN (52).

[0030] Now referring specifically to Figure 2, which pro-
vides a particular example of the general hardware
means and network means of the second computer (37)
including a LAN file server (78) dedicated to provide the
functions of converting the temporary copies of the plu-
rality of time bound data representation files (35) into a
first plurality of reduced byte data representationfiles (39)
and a second plurality of reduced byte data representa-
tion files (40) retrievably stored in the second computer
memory element (41) for a flow cytometer or a plurality
of flow cytometers in a LAN environment. The embodi-
ment can further provide a second local file server (79)
which supports other processing functions in the LAN
environment. The embodiment can further provide a
WAN file server (80) which further supports the functions
of the a LAN file server (78) of converting the temporary
copies of the plurality of time bound data representation
files (35) into a first plurality of reduced byte data repre-
sentation files (39) and a second plurality of reduced byte
data representation files (40) retrievably stored in the
second computer memory element (41) for a flow cytom-
eter or a plurality of flow cytometers in the LAN environ-
ment.

[0031] Againreferring primarily to Figure 1, athird com-
puter user (81) operating the third computer (42) can gen-
erate a request to receive all or part of the first plurality
of reduced byte data representation files (39) or the sec-
ond plurality of reduced byte data representation files
(40) retrievably stored in the second computer memory
element (41) of any one of a plurality of LANs (50). The
files can be transferred from the second computer (37)
utilizing a WAN communications device (56) over WAN
logical connections (55). An image generator (45) pro-
vided by the third computer (42) can generate a viewable
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reduced byte data representation (46) of all or part of the
first plurality of reduced byte datarepresentationfiles (39)
or the second plurality of reduced byte data representa-
tion files (40) transferred from the second computer (37)
which can be displayed on a third computer monitor
(49)(for example see Figure 9 which shows the viewable
reduced byte data representation (46) generated from a
corresponding two of the plurality of reduced byte data
representation files (39) or the second plurality of re-
duced byte data representation files (40) retrievably
stored in the second computer memory element (41) of
any one or more of a plurality of LANs (50)) in the form
of a histogram showing the separation of sperm cells into
X chromosome bearing and Y chromosome bearing pop-
ulations).

[0032] Now referring primarily to Figures 1 and 3, cer-
tain embodiments of the inventive flow cytometer remote
monitoring system (1) can in partinclude a flow cytometer
(2). The flow cytometer (2) can function to produce a
signal (3)(whether analog, analog converted to digital, or
digital) which varies whether in frequency, amplitude, or
both frequency and amplitude) based upon change in at
least one particle characteristic (4) among a plurality of
particles (5). The plurality of particles (5) can be biological
particles such as cells, sperm cells, organelles, chromo-
somes, deoxyribonucleic acids (DNA), ribonucleic acids
(RNA), DNA fragments, RNA fragments, proteins, pro-
tein fragments, peptides, oligonucleotides, or the like, but
can also include non-biological particles such as beads,
styrene beads, or the like, or as mixtures of biological
particles, mixtures of non-biological particles, or mixtures
of biological and non-biological particles. The term "at
least one particle characteristic" for the purposes of this
invention means at least one part, component, or differ-
entially modified part or component common to at least
a portion of the plurality of particles (5) entrained in the
fluid stream (6) which varies in kind or amount between
the plurality of particles (5).

[0033] Asone non-limiting example, the plurality of par-
ticles (5) can be a plurality of sperm cells (9) and the at
least one particle characteristic (4) can be the amount of
deoxyribonucleic acid ("DNA") (10) contained in each of
the plurality of sperm cells (9). The amount of DNA (10)
can vary based upon whether the particular one of the
plurality of sperm cells (9) contains an X chromosome or
a'Y chromosome. The X chromosome contains a greater
amount of DNA (10) than the corresponding Y chromo-
some regardless of the male mammal from which the
plurality of sperm cells (9) is obtained. Sperm cells (9)
can be obtained from any male mammal including for
example, a bovid, an ovis, an equid, a pig, a cervid, a
canid, a felid, a rodent, a whale, a rabbit, an elephant, a
rhinoceros, a primate, or the like, as well as from certain
male non-mammal species.

[0034] Certain kinds of flow cytometer (2) devices op-
erate to entrain each of the plurality of particles (5) in a
fluid stream (6) which exits a nozzle (7) oscillated to pro-
duce droplets (8) in the fluid stream (6). Prior to the break
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off point for each of the droplets (8) each of the plurality
of particles (5) in the fluid stream (6) passes through an
interrogation means (11) to generate interrogation event
rates of between about 10,000 per second and about
200,000 per second. Typically, the interrogation means
(11)includes one ormore laserbeams (12) through which
each of the plurality of particles (5) fall. Each interrogated
one of the plurality of particles (5) can in response to
interrogation by the laser beam(s) absorb or emit an
amount of light (12A). For example, DNA can be quanti-
tatively stained with a dye or fluorochrome such as
Hoechst 33342. The stained DNA can emit an amount
of light (12) in response to being interrogated with a laser
beam. X chromosome bearing sperm cells (14) typically
emit a greater amount of light (12A) than Y chromosome
bearing sperm cells (15) because each X chromosome
bearing sperm cell (14) contains a greater amount of
stained DNA than a Y chromosome bearing sperm cell
(15).

[0035] The amount of light (12A) emitted from the in-
terrogated one of the plurality of particles (5) can be re-
ceived by a photomultiplier element (13). The photomul-
tiplier element (13) converts the received amount of emit-
ted light (12A) into a signal (3) which correspondingly
varies based upon change in the amount of emitted light
(12A). In the analysis of a plurality of sperm cells (9) with
a flow cytometer (2), the signal (3) generated can vary
based upon the difference in the amount of light (12) gen-
erated by X chromosome bearing sperm cells (14) and
Y chromosome bearing sperm cells (15) when passed
through the interrogation means (11).

[0036] Now referring primarily to Figures 1, 2 and 4,
the flow cytometer (2)(or other instrument) can be cou-
pled to, integral with, or provide a first computer (16) hav-
ing a processing unit (17), a memory element (18), and
a bus (19) which operably couples components of the
first computer (16), including, without limitation the mem-
ory element (18) to the processing unit (17). The first
computer (16) may be a conventional computer, a dis-
tributed computer, or any other type of computer capable
of delivering instructions to a flow cytometer controller
(orotherinstrument controller) which functions to operate
the flow cytometer (or other instrument); the invention is
not so limited. The processing unit (17) can comprise
without limitation one central-processing unit (CPU), or
a plurality of processing units which operate in parallel
to processdigital information, or a digital signal processor
(DSP) plus a host processor, or the like. The bus (19)
can be without limitation any of several types of bus con-
figurations such as a memory bus or memory controller,
a peripheral bus, and a local bus using any of a variety
of bus architectures. The memory element (18) can with-
out limitation be a read only memory (ROM), or arandom
access memory (RAM), or both. A basicinput/output sys-
tem (BIOS)(20), containing routines that assist transfer
of data between the components of the first computer
(16), for example during start-up, can be stored in ROM.
The first computer (16) can further include a hard disk
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drive for reading from and writing to a hard disk a mag-
netic disk drive for reading from or writing to a removable
magnetic disk, an optical disk drive for reading from or
writing to a removable optical disk such as a CD ROM,
or other optical media.

[0037] The hard disk drive, magnetic disk drive, and
optical disk drive can be connected to the bus (19) by a
hard disk drive interface, a magnetic disk drive interface,
and an optical disk drive interface, respectively. The
drives and their associated computer-readable media
provide nonvolatile storage of computer-readable in-
structions, data structures, program modules and other
data of the first computer (16). It can be appreciated by
those skilled in the art that any type of computer-readable
media that can store data that is accessible by the first
computer (16), such as magnetic cassettes, flash mem-
ory cards, digital video disks, Bernoulli cartridges, ran-
dom access memories (RAMs), read only memories
(ROMs), and the like, may be provided by a first computer
(16) used in embodiments of the inventive flow cytometer
remote monitoring system (1).

[0038] The first computer (16) can further include an
operating system (21) and a flow cytometer controller
and particle analysis application (22) which may be
stored on or in the hard disk, magnetic disk, optical disk,
ROM, in RAM by a particular embodiment of a first com-
puter (16) or alternately the functionalities of the a flow
cytometer controller and particle analysis application (22)
may be implemented as an application specificintegrated
chip (ASIC) or file programmable gate array (FPGA), or
the like, or combinations or permutations thereof.
[0039] A first computer user (25) can enter commands
and information into the first computer (16) through one
or more command input device(s) (23) such as a key-
board and pointing device such as a mouse. Other com-
mand input devices (23) can include a microphone, joy-
stick, game pad, scanner, or the like. These and other
command input device(s) (23) are often connected to the
processing unit (17) through a serial port interface (24)
that can be coupledtothe bus (19), but may be connected
by other interfaces, such as a parallel port, game port,
or a universal serial bus (USB). A monitor (26) or other
type of display device can also be connected to the bus
(19) via interfaces such as a video adapter (58), or the
like. In addition to the monitor (24), the first computer (16)
can further include other peripheral output devices (59),
such as speakers and printers.

[0040] A click event occurs when the first computer
user (25)(or other computer user) activates or operates
at least one function of the flow cytometer controller and
particle analysis application (22), or other program or oth-
er application function, through the use of a command
which for example can include pressing or releasing the
left mouse button while a pointer is located over a control
icon displayed on the monitor (26). However, it is not
intended that a "click event" be limited to the press and
release of the left button on a mouse while a pointer is
located over a control icon. Rather, the term "click event"
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for the purposes of this invention broadly encompasses
any manner of command by the first computer user (25)
through which a function of the operating system (21) or
the flow cytometer controller and particle analysis appli-
cation (22) is activated or performed, whether through
clickable selection of one or a plurality of control icon(s),
voice command, keyboard stroke(s), mouse button,
touch screen, touch pad, or otherwise.

[0041] Again referring primarily to Figures 1, 2 and 4,
the first computer (16) and the flow cytometer controller
and particle analysis application (22) can in part function
to provide a signal analyzer (27) which intermittently or
continuously converts the signal (3) produced by the flow
cytometer (2) into a viewable data representation (28) of
change in the at least one particle characteristic (4) of
the plurality of particles (5) analyzed. The viewable data
representation (28) can be continuously or intermittently
displayed on the monitor (26) or updated upon elapse of
a short interval of time such as 100 milliseconds. As a
non-limiting example, the signal analyzer (27) coupled
to a flow cytometer (2) which interrogates a plurality of
sperm cells (9) in a corresponding plurality of droplets
(8) can generate a viewable data representation (28) in
the form of a histogram (29) which varies based on a
frequency of Y chromosome bearing sperm cells (14) or
a frequency of X chromosome bearing sperm cells (15)
identified within the plurality of sperm cells (9). Certain
embodiments of the signal analyzer (27) can further func-
tion to establish parameters and timed events by which
the plurality of particles (5) can be separated, parsed or
divided based upon the presence, absence, or amount
of the at least one particle characteristic (4).

[0042] As a non-limiting example, a flow cytometer (2)
such as a MOFLO® SX can used to separate or sort the
plurality of particles (5) into, discreet sub-populations
based upon at least one particle characteristic (4). Sub-
sequent to exiting the nozzle (7), the fluid stream (6) can
break into droplets (8) each of which can contain a cor-
responding one each of the plurality of particles (5).
Based on the above-described analysis of each of the
plurality of particles (5) in the fluid stream (6), the droplets
can be differentiated based on at least one particle char-
acteristic (4) and separated by applying a charge (wheth-
er positive or negative) to each one of the droplets (8)
analyzed and then deflecting the trajectory of each of the
droplets (8) by passing the droplets (8) through a pair of
charged plates (31). The trajectory of the positively
charged droplets can be altered for delivery to a first con-
tainer (32) and the trajectory of the negatively charged
droplets can be altered for delivery to a second container
(33). Uncharged droplets are not deflected and can be
delivered to a third container (34) or to a waste stream.
With respectto the separation of a plurality of sperm cells
(10), a plurality of particle populations (30) can include
X chromosome bearing sperm cells (14) isolated in the
first container (32) and Y chromosome bearing sperm
cells (15) isolated in the second container (33).

[0043] Again referring primarily to Figure 4, the first
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computer (16) can further provide an image representa-
tion generator (34) which can generate one or a plurality
of time bound data representation files (35) of the view-
able data representation (28) of change in at least one
particle characteristic (4) of the plurality of analyzed par-
ticles (5) without generating an amount of lag in display-
ing the viewable data representation (28) or in the oper-
ation of functionalities of the flow cytometer (2). The term
"lag" for the purposes of this invention means areduction
in performance or a delay in the generation of the view-
able data representation (28) or a delay in a function of
the flow cytometer (or other instrument) due to competi-
tion by various portions of the operating system (21) or
the flow cytometer controller and particle analysis appli-
cation (22) or other program or application for support by
the a processing unit (17).

[0044] Typically, the plurality of time bound data rep-
resentation files (35) of the viewable data representation
(28) will include a plurality of bit map image representa-
tions (36) or screen shots of the viewable data represen-
tation (28) of change in at least one particle characteristic
(4) of the plurality of analyzed particles (5) intermittently
generated at a pre-determine rate. The pre-determined
rate at which each of the plurality of time bound data
representation files (35) can be generated will typically
be variably adjustable between about 0.1 seconds and
about 5 seconds, although other lesser or greater pre-
determined rates can be selected so long as the rate
does not generate a lag in analyzing the signal (3) gen-
erated by the flow cytometer (2) or the function of the
flow cytometer (2). The time bound data representation
files (35) can be stored temporarily in the memory ele-
ment (18) of the first computer (16). Typically, each of
the plurality of time bound data representation files (35)
(generally as a plurality of bit map representations (36))
comprise a file of between about three megabytes and
about six megabytes, although the invention is not so
limited and each file can include a lesser or greater
number of bytes.

[0045] Certainemobodiments ofthefirstcomputer (16)
provided with a flow cytometer (2)(or other analysis de-
vice) may not provide the functionalities required to cap-
ture or generate the plurality of time bound data repre-
sentation files (35) above-described. In that case a time
bound data representation file generator (22A) in the form
of a small software application can stored in the memory
element (18) and can function to periodically capture the
viewable data representation (28) as above-described to
provide the time bound data representation files (35)
which can be transferred to the second computer (37).
[0046] Now referring primarily to Figure 5, the inventive
flow cytometer remote monitoring system (1) can further
include a second computer (37) linked to the first com-
puter (16). The second computer (37) can provide the
same or similar hardware means and software means
as the first computer (16) although only a memory ele-
ment (41) is shown along with sufficient hardware means
and software means which function to provide an image
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processor (38). The image processor (38) can function
to generate a first plurality of reduced byte data repre-
sentation files (39) which correspond to each of the plu-
rality of time bound data representation files (35) served
from the first computer (16) upon request by the second
computer (37). For the purposes of this invention the term
"areduced byte data representation files" (39) comprises
an image file of a lesser bytes than the corresponding
time bound data representation file. Typically, each of
the plurality of reduced byte data representation files will
comprise between about one hundred kilobytes and
about two hundred kilobytes (although the invention is
not so limited and each file can include alesser or greater
number of bytes). As one example the reduced byte data
representationfile (39) can beinthe formof a .jpeg. which
includes substantially lesser bytes than for example a
Windows Bitmap format which can be one form of the
plurality of time bound image representation files (35)
transferred from the first computer (16) to the second
computer (37).

[0047] The image processor (38) can further function
to generate a second plurality of reduced byte data rep-
resentation files (40) of the plurality of time bound data
representation files (35) served from the first computer
(16) upon request by the second computer (37) each one
having fewer bytes than the corresponding one of said
first plurality of reduced byte data representation files
(39). The second plurality of reduced byte data represen-
tation files (40) each one having fewer bytes than the
corresponding one of the first plurality of reduced byte
data representation files (39) can each provide as one
non-limiting example an image file of between about two
kilobytes and about four kilobytes (although the invention
is not so limited and each file can include a lesser or
greater number of bytes). Again, as one example the
image file can be in the form of a .jpeg.

[0048] The first plurality of reduced byte data repre-
sentation files (39) and the second plurality of reduced
byte data representation files (40) can be generated in
parallel from the corresponding plurality of time bound
data representation files (35) or the second plurality of
reduced byte data representation files (40) can be pro-
duced from the corresponding plurality of first plurality of
reduced byte data representation files (39). Each of the
first plurality of reduced byte data representationfiles (39)
and the second plurality of reduced byte data represen-
tation files (40) can be retrievably stored in the second
computer memory element (41) of the second computer
(37).

[0049] Now referring primarily to Figure 8, the viewable
datarepresentation (28) generated by the flow cytometer
particle analysis application (22) of the flow cytometer
(2)(or other particle analysis application of another type
of device) can further include viewable parametric data
elements (82) of numeric data type. As a non-limiting
example, in the context of a viewable data representation
(28) generated by an embodiment of the flow cytometer
particle analysis application (22) for a flow cytometer (2),
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the viewable parametric data elements (82) can include
one or more of sample number, operator identification
number, date, drop delay status, temperature status, hu-
midity status, laser power status, network status, particle
analysis start time, particle analysis stop time, time
elapsed, event rate, total events, particle count, percent
particles collected, percent particles aborted, percent
particles coincident, or the like. In the context, in which
the plurality of particles (5) analyzed are a plurality of
sperm cells (9), the viewable parametric data elements
(82) can further include current percent live, average per-
cent live, current percent dead, average percent dead,
current percent purity, average percent purity, percent
compare sorter peer, percent, percentcompare bull peer,
or the like. The viewable parametric data elements (82)
included in the viewable data representation (28) can be
converted by the image processor (38) as part of the
viewable data representation (28) into a part of a corre-
sponding one of the plurality of time bound data repre-
sentation files (35) as above described and then convert-
ed to a corresponding one of the first plurality of reduced
byte data representation files (39) and the second plu-
rality of reduced byte data representation files (40), as
above described.

[0050] Now referring to Figure 6, the inventive flow
cytometer remote monitoring system (1) can further in-
clude a third computer (42). The third computer (42) can
provide the same or similar hardware means and soft-
ware means as the first computer (16) or sufficient hard-
ware means and software means to function to provide
areduced byte data representation file selection element
(43) which can function to generate a request for a se-
lected portion of the first plurality of reduced byte data
representation files (39) or a selected portion of the sec-
ond plurality of reduced byte data representation files
(40) to the second computer (37)(the term selected por-
tion can include one or all of the first or second plurality
of reduced byte data representation files (39)(40)). The
selected portion of the first plurality of reduced byte data
representation files (39) or a selected portion of the sec-
ond plurality of reduced byte data representation files
(40) can be stored in a third computer memory element
(44). The third computer (42) can further provide an im-
age generator (45) which functions to display the select-
ed portion of the first plurality of reduced by data repre-
sentationfiles (39) or the second plurality of reduced byte
data representation files (40), or both, in serial order to
provide aviewable reduced byte data representation (46)
of change in the at least one particle characteristic (4) of
said plurality of analyzed particles (5). The a reduced
byte data representation file selection element (43) can
furtherinclude a time period selection element (47) which
allows selection of a time bound portion of the first or the
second plurality of reduced byte data representation files
(39)(40) generated between a first time point and a sec-
ond time point of the viewable data representation (28).
[0051] The image generator (45) of the third computer
(42) can further include a viewing rate selector (48) which
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canfunction to allow variably adjusted selection of a view-
ing rate at which to view the viewable reduced byte data
representation (46) of change in the at least one particle
characteristic (4) of said plurality of analyzed particles
(5). As to certain embodiments of the image generator
(45) the viewing rate selector (48) allows variably adjust-
able selection of an accelerated rate at which the view-
able reduced byte data representation (46) of change in
said at least one particle characteristic of said plurality
of particles (5) analyzed can be serially displayed on a
third computer monitor (49). As to certain embodiments
of the image generator (45) the viewing rate selector (48)
allows variably adjustable selection of a decelerated rate
at which the viewable reduced byte data representation
(46) of change in said at least one particle characteristic
of said plurality of analyzed particles can be serially dis-
played on the third computer monitor (49).

[0052] Now referring primarily to Figure 1, certain em-
bodiments of the inventive flow cytometer remote moni-
toring system (1) can further include a local area network
(50) ("LAN") at a first location (51) which includes local
area network logical connections (53) between the flow
cytometer (2) and the first computer (16)(or a plurality of
flow cytometers (2) each coupled to a corresponding plu-
rality of first computers (16)) and the second computer
(37). These logical connections (53) can be achieved by
alocal area network communication device (54) coupled
to or a part of the first computer (16) or the second com-
puter (37) or both. As to certain embodiments of the in-
vention there can be a plurality of local area networks
(50) each established at a plurality of discrete locations
(51 A).

[0053] Againreferring primarily to Figure 1, certain em-
bodiments of the inventive flow cytometer remote moni-
toring system (1) can further include a wide area network
(52) ("WAN") such as the Internet which includes wide
area network logical connections (55) which allows com-
munication between the third computer (42) established
at a second location (56) discrete from the local area
network (50) at the first location (51) or the plurality of
first locations (51A) and the second computer (37) of any
local area network (50). This configuration allows the
third computer (42) to retrieve from any second computer
(42) any one, a portion of, or all of the plurality of time
bound data representation files (35), the a plurality of bit
map image representations (36), the first plurality of re-
duced byte data representation files (39), or the second
plurality of reduced byte data representation files (40)
from the second computer memory element (41) for dis-
play and viewing as above described without generating
an amount of lag in analyzing the signal (3) from the at
least one flow cytometer (2) by the first computer (16).
[0054] Whenincluded in a WAN (52), the second com-
puter (37) and the third computer (42) can further include
a wide area network communications device (56) such
as a modem for establishing communications over the
WAN (52)(such as the Internet (57)). The wide area net-
work communications device (56) can be internal or ex-
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ternalto the second computer (37) and the third computer
(42) and can be connected to the bus (19) via a serial
port interface (24). In a WAN (52) environment, the sec-
ond computer memory element (41) can comprise a plu-
rality of second computer memory elements (41) coupled
to the second computer (37) via the WAN which allows
distributed retrievable storage of any one, a portion of,
or all of the plurality of time bound data representation
files (35), the a plurality of bit map image representations
(36), the first plurality of reduced byte datarepresentation
files (39), or the second plurality of reduced byte data
representation files (40). It can be appreciated that the
LAN communication device (54), the WAN communica-
tions device (56), the LAN logical connections (53), and
the WAN logical connections (55) and shown and de-
scribed are exemplary and other hardware means or log-
ical connection means, and communication means can
be utilized for establishing a communications link be-
tween the second computer (16) and the third computer
(42).

[0055] As but one non-limiting example of providing
WAN connectivity between any second computer (37)
and any third computer (42) for the purposes above-de-
scribed a pc-engines WRAP1E circuit boards can run
Valemount Networks StarOS router software ona 32meg
Compact Flash (CF) memory card to provide a Virtual
Distribution System (VDS) tunnel (similar to a Virtual Pri-
vate Network or VPN) connected to a central router serv-
er and each second computer (37) local area network
connects as a client to the main central station server to
manage all network routing and class based queueing
for the entire WAN.

[0056] While the computer means and the network
means shown in Figures 1-6 can be utilized to practice
the invention including the best mode, it is not intended
that the description of the best mode of the invention or
any preferred embodiment of the invention be limiting
with respect to the utilization of a wide variety of similar,
different, or equivalent computer means or network
means to practice embodiments of the invention which
include without limitation hand-held devices, such as per-
sonal digital assistants or camera/cell phone, multiproc-
essor systems, microprocessor-based or programmable
consumer electronics, network PCs, minicomputers,
mainframe computers, PLCs, or the like, in various per-
mutations and combinations.

[0057] Now referring primarily to Figures 5 and 7, the
second computer (37) can further include an image ar-
chive management module (60) which functions to de-
lete, modify, or otherwise reduce file size of the plurality
of time bound data representation files (35), the first plu-
rality of reduced byte data representation files (39), or
the second plurality of reduced byte data representation
files (40) whether individually or collectively to minimize
the memory space in which image files are retrievably
stored in the second computer memory element (41).
Each one of the plurality of time bound data representa-
tion files (35) can be converted into a corresponding one
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of the first plurality of reduced byte data representation
files (39) and a corresponding one of the second plurality
of reduced byte data representation files (40). Each one
of the second plurality of reduced byte data representa-
tion files (40) can be stored in the second computer mem-
ory (41) in the LAN (51) until requested by the third com-
puter (42) and each one of the first plurality of reduced
byte data representation files (39) can also be stored in
the second computer memory (41) untilrequested by the
third computer (42) or until modified or deleted by function
of adata storage minimization application (61) which gov-
erns image resolution priority (62) and further functions
to govern image time value priority (63).

[0058] Now referring primarily to Figure 7, which pro-
vides a graph which plots image resolution priority (62A)
against image time value priority (63A) with respect to
each one of the first plurality of reduced byte data repre-
sentation files (39) and each one of the second plurality
of reduced byte data representation files (40). As can be
understood from the Figure, each of the first plurality of
reduced byte data representation files (39) can be cor-
respondingly converted into a first plurality of reduced
resolution reduced byte datarepresentationfiles (64) and
each of the second plurality of reduced byte data repre-
sentationfiles (40) can be correspondingly converted into
asecond plurality of reduced resolution reduced byte da-
ta representation file (65). Additionally, any one of the
first plurality of reduced byte data representation files
(39), any one of the second plurality of reduced byte data
representation files (40), any one of the first plurality of
reduced resolution reduced byte data representationfiles
(64), and any one of the second plurality of reduced res-
olution reduced byte data representation file (65) can re-
produced at different times, and then progressively cat-
egorized as image time values (66, 67, and 68; 72, 73,
and 74; 69, 70, and 71; and 75, 76, and 77 respectively)
assigned lesser image time value priority (63A) with
elapsed time. In this case, images with greater image
time value priority (63A)(for example 66, 72, 69, and 75)
can be categorically more important than images with
lesser image time value priority (63A) (for example 68,
74,71, and 77). Similarly, any one of the of the first plu-
rality of reduced byte data representation files (39), any
one of the second plurality of reduced byte data repre-
sentation files (40), and any one of the categories having
lesser image value priority (63A) can be progressively
rewritten as images of lesser image resolution value pri-
ority (62A) and then progressively categorized as image
resolution values (72, 75, 73, 76, 74 and 77) assigned
lesser image resolution value priority (62A) with de-
creased resolution.

[0059] The number of image value categories (82)
could be unlimited but will generally be less than one
dozen. Generally, categories with lesser image time val-
ue priority (63A) (forexample 68,74,71,and 77) or lesser
image resolution value priority (62A), or both lesser im-
age time value priority (63A) and lesser image resolution
value priority (63A)(for example 74 or 77) can be stored
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on low cost WAN file server (80)(see Figure 2 for exam-
ple) while files of greater image time value (for example
66,72,69, and 75), can be stored in the second computer
memory element (41) of a dedicated LAN file server (78)
or general purpose LAN file server (79) (see Figure 2 for
example). Simultaneous deletion and rewriting of image
files can occur by function of the data storage minimiza-
tion application (61) to produce the image value catego-
ries (82).

[0060] Ascan be easily understood from the foregoing,
the basic concepts of the inventive flow cytometer remote
monitoring system (1) may be embodied in a variety of
ways. As such, the particular embodiments or elements
of the invention disclosed by the description or shown in
the figures or tables accompanying this application are
not intended to be limiting, but rather exemplary of the
numerous and varied embodiments generically encom-
passed by the invention or equivalents encompassed
with respectto any particular element thereof. In addition,
the specific description of a single embodiment or ele-
ment of the invention may not explicitly describe all em-
bodiments or elements possible; many alternatives are
implicitly disclosed by the description and figures.
[0061] It should be understood that each element of
an apparatus or each step of a method may be described
by an apparatus term or method term. Such terms can
be substituted where desired to make explicit the implic-
itly broad coverage to which this invention is entitled. As
but one example, it should be understood that all steps
of a method may be disclosed as an action, a means for
taking that action, or as an element which causes that
action. Similarly, each element of an apparatus may be
disclosed as the physical element or the action which
that physical elementfacilitates. As but one example, the
disclosure of a "monitor" should be understood to encom-
pass disclosure of the act of "monitoring” - - whether ex-
plicitly discussed or not -- and, conversely, were there
effectively disclosure of the act of "monitoring”, such a
disclosure should be understood to encompass disclo-
sure of a "monitor" and even a "means for monitoring."
Such alternative terms for each element or step are to
be understood to be explicitly included in the description.

Claims

1. A method of remotely monitoring a flow cytometer,
comprising the steps of:

a) producing a signal (3) from said flow cytom-
eter (2) which varies based upon the presence,
absence or amount of at least one particle char-
acteristic (4) in a plurality of analyzed particles
(5);

b) analyzing said signal (3) with a first computer
(16) coupled to said flow cytometer (2) to con-
tinuously convert said signal (3) into a viewable
data representation (28) of change in the pres-

10

15

20

25

30

35

40

45

50

55

11

20

ence, absence or amount of said at least one
particle characteristic (4) in said plurality of an-
alyzed particles (5), wherein viewable data rep-
resentation (28) means an intermittently updat-
ed graphicaldisplay generated by a device view-
able by a first computer user (25) to understand
the functional condition of the flow cytometer (2);
c) serving with said first computer (16) in serial
order temporary copies of a plurality of time
bound datarepresentationfiles (35) of said view-
able data representation (28) of change in the
presence, absence or amount of said at least
one particle characteristic (4) of said plurality of
analyzed particles (5) to a second computer (37)
withoutgenerating an amountoflag in analyzing
said signal (3) from said at least one flow cytom-
eter (2),

wherein a plurality of time bound data represen-
tation files (35) of said viewable data represen-
tation (28) includes a plurality of bit map repre-
sentations (36) or screen shots of the viewable
data representation (28) of change in the pres-
ence, absence or amount of said at least one
particle characteristic (4) in said plurality of an-
alyzed particles (5) intermittently generated ata
pre-determined rate by the first computer, and
wherein an amount of lag comprises a delay in
the generation of the viewable data representa-
tion (28) or in a function of the flow cytometer;
d) processing said served temporary copies of
a plurality oftime bound datarepresentationfiles
(35) with said second computer (37) to corre-
spondingly generate a first plurality of reduced
byte data representation files (39) retrievably
stored in a second computer memory element
41);

e) processing said served temporary copies of
a plurality of time bound datarepresentationfiles
(35) with said second computer (37) to generate
a second plurality of reduced byte data repre-
sentation files (40) retrievably stored in asecond
computer memory element (41), each one hav-
ing fewer bytes than the corresponding one of
said first plurality of reduced byte data represen-
tation files;

f) serving with said second computer (37) a re-
quested portion of said second plurality of re-
duced byte data representation files (40) to a
third computer (42); and

g) displaying each one of said portion of said
second plurality of reduced byte data represen-
tation files (40) in serial order with said third com-
puter (42) to provide a viewable reduced byte
data representation (46) of change in the pres-
ence, absence or amount of said at least one
particle characteristic (4) of said plurality of an-
alyzed particles (5) to a third computer user (81).
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A method of remotely monitoring a flow cytometer
as described in claim 1, wherein said step of serving
with said first computer (16) in serial order temporary
copies of a plurality of time bound data representa-
tion files (35) of said viewable data representation
(28) of change in the presence, absence or amount
of said at least one particle characteristic (4) of said
plurality of analyzed particles (5) to a second com-
puter (37) without generating an amount of lag in
analyzing said signal (3) from said at least one flow
cytometer (2) comprises the step of serving with said
first computer (16) in serial order temporary copies
of a plurality of time bound data representation files
(35) of said viewable data representation (28) of
change in the presence, absence or amount of said
atleast one particle characteristic (4) of said plurality
of analyzed particles (5) to a second computer (37)
to reduce or avoid an amountof lag in analyzing said
signal (2) from said at least one flow cytometer (37).

A method of remotely monitoring a flow cytometer
(2) as described in claim 1, wherein said step of pro-
ducing a signal (3) from said flow cytometer (2) which
varies based upon the presence, absence or amount
of at least one particle characteristic (4) in a plurality
of analyzed particles (5) comprises the step of pro-
ducing a signal (3) from said flow cytometer (2) which
varies based upon an amount deoxyribonucleic acid
(10) contained in each of a plurality of analyzed par-
ticles (5).

A method of remotely monitoring a flow cytometer
as described in claim 3, wherein said step of produc-
ing a signal (3) from said flow cytometer (2) which
varies based upon an amount deoxyribonucleic acid
(10) contained in each of a plurality of analyzed par-
ticles (5) comprises the step of producing a signal
(3) which varies based upon the presence or ab-
sence of an X chromosome or a Y chromosome in
each of said plurality of sperm cells (9).

A method of remotely monitoring a flow cytometer
as described in claim 4, wherein said viewable data
representation (28) comprises at least a histogram
(29) which varies based onfrequency of said plurality
of Y chromosome bearing sperm cells (9) or X chro-
mosome bearing sperm cells (9).

A method of remotely monitoring a flow cytometer
asdescribedin claim 1, wherein each of said plurality
of bit map representations comprise an image file of
between about three megabytes and about six meg-
abytes.

A method of remotely monitoring a flow cytometer
as described in claim 1, wherein said first plurality of
reduced byte data representation files (39) comprise
a first plurality of image files each between about
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one hundred kilobytes and about two hundred kilo-
bytes.

A method of remotely monitoring a flow cytometer
as described inclaim 7, wherein said second plurality
of reduced byte data representation files (40) each
one having fewer bytes than the corresponding one
of said first plurality of reduced byte data represen-
tation files (39) comprises a second plurality ofimage
files each between about two kilobytes and about
four kilobytes.

A method of remotely monitoring a flow cytometer
as described in claim 8, wherein said step of serving
with said second computer (37) a requested portion
of said second plurality of reduced byte data repre-
sentation files (40) to a third computer (42) compris-
es the step of serving said second plurality of re-
duced byte data representation files (40) over a wide
area network (52) to a third computer (42).

A method of remotely monitoring a flow cytometer
as described in claim 11, wherein said step of dis-
playing each one of said portion of said second plu-
rality of reduced byte data representation files (40)
in serial order with said third computer (42) further
comprises the step of selecting a rate at which to
view said viewable reduced byte data representation
(46) of change in the presence, absence or amount
of said at least one particle characteristic (4) of said
plurality of analyzed particles (5).

A method of remotely monitoring a flow cytometer
as described in claim 10, further comprising the step
of displaying each one of said portion of said second
plurality of reduced byte data representation files
(40) in serial order with said third computer (42) to
provide an accelerated or decelerated viewable re-
duced byte data representation (46) of change in the
presence, absence or amount of said at least one
particle characteristic (4) of said plurality of analyzed
particles (5).

A method of remotely monitoring a flow cytometer
as described in claim 10, further comprising the step
of selecting said portion of said second plurality of
reduced byte data representation files (40) to display
with said third computer (42).

A method of remotely monitoring a flow cytometer
as described in claim 12, wherein said step of se-
lecting said portion of said second plurality of re-
duced byte data representation files (40) to display
with said third computer (42) further comprises the
step of selecting a time bound portion of said second
plurality of reduced byte data representation files
(40) generated between a first time point and a sec-
ond time point of said viewable data representation
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(28).

A method of remotely monitoring a flow cytometer
as described in claim 1, further comprising the step
of establishing at a first location (51) having a first
local area network (50) said second computer (37)
connected to a plurality of said first computer (16)
each correspondingly coupled to one of a plurality
of said flow cytometer (2), said second computer (37)
further providing a memory element (41) which al-
lows retrievable storage of said first plurality of re-
duced byte data representation files (39) and said
second plurality of reduced byte data representation
files (40) corresponding to said plurality of time
bound data representation files (35) served by each
one of said plurality of said first computer (16).

A method of remotely monitoring a flow cytometer
as described in claim 14, further comprising the step
of establishing at a plurality of locations (51A) a cor-
responding plurality of local area networkseach of
which comprise said second computer (42) connect-
ed to said plurality of said first computer (16) each
correspondingly coupled to one of said plurality of
said flow cytometer (2), said second computer (37)
further providing a memory element (41) which al-
lows retrievable storage of said first plurality of re-
duced byte data representation files (39) and said
second plurality of reduced byte data representation
files (40) corresponding to said plurality of time
bound data representation files (35) served by each
one of said plurality of said first computer (16).

A method of remotely monitoring a flow cytometer
as described in claim 15, further comprising the step
of providing a wide area network (52) which includes
said plurality of local area networks at said plurality
of locations (51A), said first local area network (50)
including said third computer.

A method of remotely monitoring a flow cytometer
as described in claim 16, further comprising the step
of selectably retrieving over said wide area network
(52) a portion of said second plurality of reduced byte
data representation files (40) corresponding to said
plurality of time bound data representation files (35)
served by one of said plurality of first computers (16)
of said first local area network (50) or of a second of
said plurality of local area networks.

A method of remotely monitoring a flow cytometer
as described in claim 17, wherein said step of dis-
playing each one of said portion of said second plu-
rality of reduced byte data representation files (40)
in serial order with said third computer (42) to provide
a viewable reduced byte data representation (46) of
change in the presence, absence or amount of said
atleast one particle characteristic (4) of said plurality
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of analyzed particles (5) comprises the step of simul-
taneously displaying each selectably retrieved said
portion of said second plurality of reduced byte data
representation files (40) corresponding to said plu-
rality of time bound data representation files (35)
served by one of said plurality of first computers (16)
of said second of said plurality of local area networks.

19. A remotely monitored flow cytometer, comprising:

a) a flow cytometer (2) which produces a signal
(3) which varies based on the presence, ab-
sence or amount of at least one particle charac-
teristic (4) in a plurality of analyzed particles (5);
b) a first computer (16) coupled to said flow cy-
tometer(2), wherein said first computer (16) pro-
vides a signal analyzer (27) which continuously
converts said signal (3) produced by said flow
cytometer (2) into a viewable data representa-
tion (28) of change in the presence, absence or
amount of said at least one particle characteris-
tic (4) in said plurality of analyzed particles (5),
and wherein said first computer (16) further pro-
vides an image representation generator (34)
which generates a plurality of time bound data
representation files (35) of said viewable data
representation (28) of change in the presence,
absence or amount of said at least one particle
characteristic (4) of said plurality of analyzed
particles (5) without generating an amount of lag
in analyzing said signal (3) produced by said at
least one flow cytometer (2),

wherein viewable data representation (28)
means an intermittently updated graphical dis-
play generated by a device viewable by a first
computer user (25) to understand the functional
condition of the flow cytometer (2),

wherein a plurality of time bound data represen-
tation files (35) of said viewable data represen-
tation (28) includes a plurality of bit map repre-
sentations (36) or screen shots of the viewable
data representation (28) of change in the pres-
ence, absence or amount of said at least one
particle characteristic (4) in said plurality of an-
alyzed particles (5) intermittently generated ata
pre-determined rate, and

wherein an amount of lag comprises a delay in
the generation of the viewable data representa-
tion (28) or in a function of the flow cytometer;
c) a second computer (37) linked to said first
computer (16) which provides an image proces-
sor (38) which correspondingly generates a first
plurality of reduced byte data representation
files (39) of temporary copies of said plurality of
time bound data representation files (35) served
from said first computer (16), the first plurality of
reduced byte data representation files (39) be-
ing retrievably stored in a second computer
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memory element (41), and wherein said image
processor (38) further generates a second plu-
rality of reduced byte data representation files
(40) of temporary copies of said plurality of time
bound data representation files (35) served from
said first computer (16) each one having fewer
bytes than the corresponding one of said first
plurality of reduced byte data representation
files, the second plurality of reduced byte data
representation files (40) being retrievably stored
ina second computer memory element (41); and
d) a third computer (42) which provides a re-
duced byte data representation selection ele-
ment (43) which generates a request for a se-
lected portion of said second plurality ofreduced
byte datarepresentation files (40) to said second
computer (37), and wherein said third computer
(42) further provides an image generator (45)
which displays said selected portion of said sec-
ond plurality of reduced byte datarepresentation
files (40) in serial order to provide a viewable
reduced byte datarepresentation (46) of change
in the presence, absence or amount of said at
least one particle characteristic (4) of said plu-
rality of analyzed particles (5).

The remotely monitored flow cytometer as described
in claim 19, wherein said signal (3) from said flow
cytometer (2) varies based upon an amount deox-
yribonucleic acid (10) contained in each of said plu-
rality of analyzed particles (5).

The remotely monitored flow cytometer as described
in claim 20, wherein said signal (3) from said flow
cytometer (2) varies based upon the presence or ab-
sence of an X chromosome or a Y chromosome in
each of a plurality of sperm cells (9).

The remotely monitored flow cytometer as described
in claim 21, wherein said viewable data representa-
tion (28) comprises at least a histogram (29) which
varies based on a frequency of said plurality of Y
chromosome bearing sperm cells (9) or X chromo-
some bearing sperm cells (9).

The remotely monitored flow cytometer as described
in claim 19, wherein said plurality of time bound data
representation files (35) of said viewable data rep-
resentation (28) of change in the presence, absence
or amount of said at least one particle characteristic
(4) of said plurality of analyzed particles (5) compris-
es a plurality of bit map image representations of
said viewable data representation (28) of change in
the presence, absence or amount of said at least
one particle characteristic (4) of said plurality of an-
alyzed particles (5).

The remotely monitored flow cytometer as described
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in claim 23, wherein each of said plurality of bit map
representations comprises an image file of between
about three megabytes and about six megabytes.

Theremotely monitored flow cytometer as described
in claim 24, wherein said first plurality of reduced
byte data representation files (39) comprise a first
plurality of image files each between about one hun-
dred kilobytes and about two hundred kilobytes.

Theremotely monitored flow cytometer as described
in claim 25, wherein said second plurality of reduced
byte data representation files (40) each one having
fewer bytes than the corresponding one of said first
plurality of reduced byte data representation files
(39) comprises a second plurality of image files each
between about two kilobytes and about four kilo-
bytes.

Theremotely monitored flow cytometer as described
in claim 26, further comprising a wide area network
(52) over which third computer (42) which generates
a request for a selected portion of said second plu-
rality of reduced byte data representation files (40)
to said second computer (37).

Theremotely monitored flow cytometer as described
in claim 27, wherein said third computer (42) further
comprises a viewing rate selector (48) coupled to
said image generator (45) which allows selection of
a rate at which to view said viewable reduced byte
data representation (46) of change in the presence,
absence or amount of said at least one particle char-
acteristic (4) of said plurality of analyzed particles (5).

Theremotely monitored flow cytometer as described
in claim 28, wherein said viewing rate selector (48)
further allows selection of an accelerated or decel-
erated viewable reduced byte data representation
(46) of change in the presence, absence or amount
of said at least one particle characteristic (4) of said
plurality of analyzed particles (5).

Theremotely monitored flow cytometer as described
in claim 29, wherein said reduced byte data repre-
sentation selection element (43) further includes a
time period selection element (47) which allows se-
lection of a time bound portion of said second plu-
rality of reduced byte data representation files (40)
generated between a first time point and a second
time point of said viewable data representation (28).

Theremotely monitored flow cytometer as described
in claim 19, wherein said first computer (16) links to
said second computer (37) in a local area network
(50).

Theremotely monitored flow cytometer as described
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in claim 31, wherein said first computer (16) com-
prises a plurality of first computers (16) each corre-
spondingly coupled to one of a plurality of flow cy-
tometers (2).

The remotely monitored flow cytometer as described
in claim 32, wherein said an image generator (45)
further provides a coincident image display element
which allows coincident display of a plurality of said
selected portions of said second plurality of reduced
byte data representation files (40) in serial order to
provide aviewable reduced byte datarepresentation
(46) of change in the presence, absence or amount
of said at least one particle characteristic (4) of said
plurality of analyzed particles (5) for each one of said
plurality of flow cytometers (2).

The remotely monitored flow cytometer as described
in claim 33, wherein said third computer (42) links to
said local areanetwork (50) over awide area network
(52).

The remotely monitored flow cytometer as described
in claim 34, wherein said wide area network (52)
comprises the Internet (57).

Patentanspriiche

1.

Verfahren zum Fernlberwachen eines Durchfluss-
zytometers, umfassend die folgenden Schritte:

a) Herstellen von einem Signal (3) von dem
Durchflusszytometer (2), das basierend auf der
Anwesenheit, Abwesenheitoderder Menge von
mindestens einem Partikelmerkmal (4) in einer
Vielzahl von analysierten Partikeln (5) variiert;

b) Analysieren des Signals (3) mit einem ersten
Computer (16), der mit dem Durchflusszytome-
ter (2) verbunden ist, um kontinuierlich das Si-
gnal (3) in eine betrachtbare Datendarstellung
(28) von der Veranderung in der Anwesenbheit,
Abwesenheit oder der Menge von dem mindes-
tens einen Partikelmerkmal (4) in der Vielzahl
von analysierten Partikeln (5) zu konvertieren,

wobei die betrachtbare Datendarstellung (28)
eine unterbrochen aktualisierte, grafische An-
zeige meint, die durch eine Vorrichtung erzeugt
wird und von einem Benutzer (25) des ersten
Computers betrachtet werden kann, um den
Funktionszustand des Durchflusszytometers
(2) zu verstehen;

c) Liefern mit dem ersten Computer (16) in tem-
poraren Kopien mit fortlaufender Reihenfolge
von einer Vielzahl von zeitgebundenen Daten-
darstellungsdateien (35) von der betrachtbaren
Datendarstellung (28) von der Veranderung in
der Anwesenheit, Abwesenheit oder der Menge
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von dem mindestens einen Partikelmerkmal (4)
von der Vielzahl von analysierten Partikeln (5)
zu einem zweiten Computer (37), wobei keine
Menge an Verzogerung beim Analysieren des
Signals (3) von dem mindestens einen Durch-
flusszytometer (2) erzeugt wird, wobei eine Viel-
zahlvon zeitgebundenen Datendarstellungsda-
teien (35) von der betrachtbaren Datendarstel-
lung (28) eine Vielzahl von Bitmap-Darstellun-
gen (36) oder Bildschirmkopien von der be-
trachtbaren Datendarstellung (28) von der Ver-
anderung in der Anwesenheit, Abwesenheit
oderder Menge von dem mindestens einen Par-
tikelmerkmal (4) in der Vielzahl von analysierten
Partikeln (5) umfasst, die mit einer vorbestimm-
ten Rate durch den ersten Computer unterbro-
chen erzeugt werden, und

wobei eine Menge an Verzégerung einen Zeit-
verzug bei der Erzeugung der betrachtbaren
Datendarstellung (28) oder in einer Funktion des
Durchflusszytometers umfasst;

d) Verarbeiten von den gelieferten, temporaren
Kopien von einer Vielzahl von zeitgebundenen
Datendarstellungsdateien (35) mit dem zweiten
Computer (37), um entsprechend eine erste
Vielzahl von bytereduzierten Datendarstel-
lungsdateien (39) zu erzeugen, die in einem
Speicherelement (41) des zweiten Computers
abrufbar gespeichert sind;

e) Verarbeiten von den gelieferten, temporaren
Kopien von einer Vielzahl von zeitgebundenen
Datendarstellungsdateien (35) mit dem zweiten
Computer (37), um entsprechend eine zweite
Vielzahl von bytereduzierten Datendarstel-
lungsdateien (40) zu erzeugen, die in einem
Speicherelement (41) des zweiten Computers
abrufbar gespeichert sind, wobei jede Datei da-
vonweniger Bytes aufweist als die entsprechen-
de Datei von der ersten Vielzahl von byteredu-
zierten Datendarstellungsdateien;

f) Liefern mit dem zweiten Computer (37) von
einem angefragten Teil von der zweiten Vielzahl
von bytereduzierten Datendarstellungsdateien
(40) an einen dritten Computer (42); und

g) Anzeigen von jeder Datei von dem Teil von
der zweiten Vielzahl von bytereduzierten Daten-
darstellungsdateien (40) in fortlaufender Rei-
henfolge mit dem dritten Computer (42), um ei-
nem Benutzer (81) von dem dritten Computer
eine betrachtbare, bytereduzierte Datendarstel-
lung (46) von der Veranderung in der Anwesen-
heit, Abwesenheitoderder Menge von dem min-
destens einen Partikelmerkmal (4) von der Viel-
zahl von analysierten Partikeln (5) bereitzustel-
len.

2. Verfahren zum Fernlberwachen eines Durchfluss-

zytometers nach Anspruch 1, wobei der Schritt des
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Lieferns mit dem ersten Computer (16) in tempora-
ren Kopien mit fortlaufender Reihenfolge von einer
Vielzahl von zeitgebundenen Datendarstellungsda-
teien (35) von der betrachtbaren Datendarstellung
(28) von der Veranderung in der Anwesenheit, Ab-
wesenheit oder der Menge von dem mindestens ei-
nen Partikelmerkmal (4) von der Vielzahl von analy-
sierten Partikeln (5) zu einem zweiten Computer
(37), wobei keine Menge an Verzogerung beim Ana-
lysieren des Signals (3) von dem mindestens einen
Durchflusszytometer (2) erzeugt wird, den Schritt
des Lieferns mit dem ersten Computer (16) in tem-
poraren Kopien mit fortlaufender Reihenfolge von ei-
ner Vielzahl von zeitgebundenen Darstellungsdatei-
en (35) von der betrachtbaren Datendarstellung (28)
von der Veranderung in der Anwesenheit, Abwesen-
heit oder der Menge von dem mindestens einen Par-
tikelmerkmal (4) von der Vielzahl von analysierten
Partikeln (5) zu einem zweiten Computer (37) um-
fasst, um eine Menge an Verzdgerung beim Analy-
sieren des Signals (2) von dem mindestens einen
Durchflusszytometer (37) zu verringern oder zu ver-
meiden.

Verfahren zum Fernliberwachen eines Durchfluss-
zytometers (2) nach Anspruch 1, wobei der Schritt
des Herstellens von einem Signal (3) von dem
Durchflusszytometer (2), das basierend auf der An-
wesenheit, Abwesenheit oder der Menge von min-
destens einem Partikelmerkmal (4) in einer Vielzahl
von analysierten Partikeln (5) variiert, den Schrittdes
Herstellens von einem Signal (3) von dem Durch-
flusszytometer (2) umfasst, das basierend auf einer
Menge an Desoxyribonukleinsaure (10) variiert, die
in jedem von einer Vielzahl von analysierten Parti-
keln (5) enthalten ist.

Verfahren zum Fernliberwachen eines Durchfluss-
zytometers nach Anspruch 3, wobei der Schritt des
Herstellens von einem Signal (3) von dem Durch-
flusszytometer (2), das basierend auf einer Menge
an Desoxyribonukleinsaure (10) variiert, dieinjedem
von einer Vielzahl von analysierten Partikeln (5) ent-
halten ist, den Schritt des Herstellens von einem Si-
gnal (3) umfasst, das basierend auf der Anwesenheit
oder Abwesenheit von einem X-Chromosom oder
einem Y-Chromosom in jeder von der Vielzahl von
Spermazellen (9) variiert.

Verfahren zum Fernliberwachen eines Durchfluss-
zytometers nach Anspruch 4, wobeidie betrachtbare
Datendarstellung (28) mindestens ein Histogramm
(29) umfasst, das basierend auf der Haufigkeit von
der Vielzahl von Y-chromosomtragenden Sperma-
zellen (9) oder X-chromosomtragenden Spermazel-
len (9) variiert.

Verfahren zum Fernlberwachen eines Durchfluss-
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zytometers nach Anspruch 1, wobei jede von der
Vielzahlvon Bitmap-Darstellungen eine Bilddatei mit
zwischen etwa drei Megabytes und etwa sechs Me-
gabytes umfasst.

Verfahren zum Ferniiberwachen eines Durchfluss-
zytometers nach Anspruch 1, wobei die erste Viel-
zahl von bytereduzierten Datendarstellungsdateien
(39) eine erste Vielzahl von Bilddateien mit jeweils
zwischen etwa einhundert Kilobytes und etwa zwei-
hundert Kilobytes umfasst.

Verfahren zum Ferniiberwachen eines Durchfluss-
zytometers nach Anspruch 7, wobei die zweite Viel-
zahl von bytereduzierten Datendarstellungsdateien
(40), wobei jede Datei davon weniger Bytes aufweist
als die entsprechende Datei von der ersten Vielzahl
von bytereduzierten Datendarstellungsdateien (39),
eine zweite Vielzahl von Bilddateien mit jeweils zwi-
schen etwa zwei Kilobytes und etwa vier Kilobytes
umfasst.

Verfahren zum Ferniiberwachen eines Durchfluss-
zytometers nach Anspruch 8, wobei der Schritt des
Lieferns mit dem zweiten Computer (37) von einem
angefragten Teil von der zweiten Vielzahl von byte-
reduzierten Datendarstellungsdateien (40) an einen
dritten Computer (42) den Schritt des Lieferns von
der zweiten Vielzahl von bytereduzierten Datendar-
stellungsdateien (40) Uberein Weitverkehrsnetz (52)
an einen dritten Computer (42) umfasst.

Verfahren zum Ferniiberwachen eines Durchfluss-
zytometers nach Anspruch 11, wobei der Schritt des
Anzeigens von jeder Datei von dem Teil von der
zweiten Vielzahl von bytereduzierten Datendarstel-
lungsdateien (40) in fortlaufender Reihenfolge mit
dem dritten Computer (42) ferner den Schritt des
Auswahlens von einer Rate umfasst, mit der die be-
trachtbare, bytereduzierte Datendarstellung (46)
vonder Veranderungin der Anwesenheit, Abwesen-
heit oder der Menge vondem mindestens einen Par-
tikelmerkmal (4) von der Vielzahl von analysierten
Partikeln (5) betrachtet wird.

Verfahren zum Ferniiberwachen eines Durchfluss-
zytometers nach Anspruch 10, ferner umfassend
den Schritt des Anzeigens von jeder Datei von dem
Teil von der zweiten Vielzahl von bytereduzierten
Datendarstellungsdateien (40) in fortlaufender Rei-
henfolge mit dem dritten Computer (42), um eine be-
schleunigte oder entschleunigte, betrachtbare, byte-
reduzierte Datendarstellung (46) von der Verande-
rung in der Anwesenheit, Abwesenheit oder der
Menge von dem mindestens einen Partikelmerkmal
(4) von der Vielzahl von analysierten Partikeln (5)
bereitzustellen.
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Verfahren zum Fernliberwachen eines Durchfluss-
zytometers nach Anspruch 10, ferner umfassend
den Schritt des Auswahlens von dem Teil von der
zweiten Vielzahl von bytereduzierten Datendarstel-
lungsdateien (40), um sie mit dem dritten Computer
(42) anzuzeigen.

Verfahren zum Fernliberwachen eines Durchfluss-
zytometers nach Anspruch 12, wobei der Schritt des
Auswahlens von dem Teil von der zweiten Vielzahl
von bytereduzierten Datendarstellungsdateien (40),
um sie mit dem dritten Computer (42) anzuzeigen,
ferner den Schritt des Auswahlens von einem zeit-
gebundenen Teil von der zweiten Vielzahl von byte-
reduzierten Datendarstellungsdateien (40) umfasst,
die zwischen einem ersten Zeitpunkt und einem
zweiten Zeitpunkt der betrachtbaren Datendarstel-
lung (28) erzeugt werden.

Verfahren zum Fernliberwachen eines Durchfluss-
zytometers nach Anspruch 1, ferner umfassend den
Schritt des Etablierens an einem ersten Ort (51), der
ein erstes lokales Netzwerk (50) aufweist, von dem
zweiten Computer (37), der mit einer Vielzahl von
dem ersten Computer (16) verbunden ist, wobei je-
der davon entsprechend mit einem von einer Viel-
zahl von dem Durchflusszytometer (2) verbunden
ist, wobei der zweite Computer (37) ferner ein Spei-
cherelement (41) bereitstellt, das eine abrufbare
Speicherung von der ersten Vielzahl von byteredu-
zierten Datendarstellungsdateien (39) und der zwei-
ten Vielzahl von bytereduzierten Datendarstellungs-
dateien (40) ermdglicht, die der Vielzahl von zeitge-
bundenen Datendarstellungsdateien (35) entspre-
chen, dievon jedemvon der Vielzahlvondem ersten
Computer (16) geliefert werden.

Verfahren zum Fernliberwachen eines Durchfluss-
zytometers nach Anspruch 14, ferner umfassend
den Schritt des Etablierens an einer Vielzahl von Or-
ten (51A) von einer entsprechenden Vielzahl an lo-
kalen Netzwerken, von denen jedes den zweiten
Computer (42) umfasst, der mitder Vielzahlvondem
ersten Computer (16) verbunden ist, wobei jeder da-
von entsprechend mit einem von der Vielzahl von
dem Durchflusszytometer (2) verbunden ist, wobei
der zweite Computer (37) ferner ein Speicherele-
ment (41) bereitstellt, das eine abrufbare Speiche-
rung von der ersten Vielzahl von bytereduzierten Da-
tendarstellungsdateien (39) und der zweiten Vielzahl
von bytereduzierten Datendarstellungsdateien (40)
ermdoglicht, die der Vielzahl von zeitgebundenen Da-
tendarstellungs-dateien (35) entsprechen, die von
jedem von der Vielzahl von dem ersten Computer
(16) geliefert werden.

Verfahren zum Fernliberwachen eines Durchfluss-
zytometers nach Anspruch 15, ferner umfassend
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den Schritt des Bereitstellens von einem Weitver-
kehrsnetz (52), das eine Vielzahl von lokalen Netz-
werken an der Vielzahl von Orten (51A) umfasst, wo-
bei das erste lokale Netzwerk (50) den dritten Com-
puter umfasst.

Verfahren zum Ferniiberwachen eines Durchfluss-
zytometers nach Anspruch 16, ferner umfassend
den Schritt des ausgewahlten Abrufens Uber das
Weitverkehrsnetz (52) von einem Teil von der zwei-
ten Vielzahl von bytereduzierten Datendarstellungs-
dateien (40), die der Vielzahl von zeitgebundenen
Datendarstellungsdateien (35) entsprechen, welche
von einem von der Vielzahl von ersten Computern
(16) des ersten lokalen Netzwerks (50) oder einem
zweitenvonderVielzahlvon lokalen Netzwerken ge-
liefert werden.

Verfahren zum Ferniiberwachen eines Durchfluss-
zytometers nach Anspruch 17, wobei der Schritt des
Anzeigens von jeder Datei von dem Teil von der
zweiten Vielzahl von bytereduzierten Datendarstel-
lungsdateien (40) in fortlaufender Reihenfolge mit
dem dritten Computer (42), um eine betrachtbare,
bytereduzierte Datendarstellung (46) von der Ver-
anderunginder Anwesenheit, Abwesenheitoderder
Menge von dem mindestens einen Partikelmerkmal
(4) in der Vielzahl von analysierten Partikeln (5) be-
reitzustellen, den Schritt des gleichzeitigen Anzei-
gens von jedem ausgewahlt abgerufenen Teil von
der zweiten Vielzahl von bytereduzierten Datendar-
stellungsdateien (40) umfasst, die der Vielzahl von
zeitgebundenen Datendarstellungsdateien (35) ent-
spricht, welche von einem von der Vielzahl von ers-
ten Computern (16) des zweiten von der Vielzahl
von lokalen Netzwerken geliefert werden.
Fernliberwachtes umfas-
send:

Durchflusszytometer,

a) ein Durchflusszytometer (2), das ein Signal
(3) herstellt, das basierend auf der Anwesen-
heit, Abwesenheit oder der Menge von mindes-
tens einem Partikelmerkmal (4) in einer Vielzahl
von analysierten Partikeln (5) variiert;

b) einen ersten Computer (16), der mit dem
Durchflusszytometer (2) verbunden ist, wobei
der erste Computer (16) eine Signalanalysevor-
richtung (27) bereitstellt, die kontinuierlich das
Signal (3),das vondem Durchflusszytometer (2)
hergestellt wird, in eine betrachtbare Datendar-
stellung (28) von der Veranderung in der Anwe-
senheit, Abwesenheit oder der Menge von dem
mindestens einen Partikelmerkmal (4) in der
Vielzahl von analysierten Partikeln (5) konver-
tiert, und wobei der erste Computer (16) ferner
eine  Bilddarstellungserzeugungsvorrichtung
(34) bereitstellt, die eine Vielzahl von zeitgebun-
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denen Datendarstellungsdateien (35) von der
betrachtbaren Datendarstellung (28) von der
Veranderung in der Anwesenheit, Abwesenheit
oder der Menge vondem mindestens einen Par-
tikelmerkmal (4) inder Vielzahl von analysierten
Partikeln (5) erzeugt, wobei keine Menge an
Verzogerung beim Analysieren des Signals (3),
das von dem mindestens einen Durchflusszyto-
meter (2) hergestellt wird, erzeugt wird,

wobei die betrachtbare Datendarstellung (28)
eine unterbrochen aktualisierte, grafische An-
zeige meint, die durch eine Vorrichtung erzeugt
wird und von einem Benutzer (25) des ersten
Computers betrachtet werden kann, um den
Funktionszustand des Durchflusszytometers
(2) zu verstehen,

wobei eine Vielzahl von zeitgebundenen Daten-
darstellungsdateien (35) von der betrachtbaren
Datendarstellung (28) eine Vielzahl von Bitmap-
Darstellungen (36) oder Bildschirmkopien von
der betrachtbaren Datendarstellung (28) von
der Veranderung in der Anwesenheit, Abwesen-
heit oder der Menge von dem mindestens einen
Partikelmerkmal (4) in der Vielzahl von analy-
sierten Partikeln (5) umfasst, die mit einer vor-
bestimmten Rate unterbrochen erzeugtwerden,
und

wobei eine Menge an Verzégerung einen Zeit-
verzug bei der Erzeugung der betrachtbaren
Datendarstellung (28) oderin einer Funktiondes
Durchflusszytometers umfasst;

c) einen zweiten Computer (37), der mit dem
ersten Computer (16) verbunden ist, der eine
Bildverarbeitungsvorrichtung (38) bereitstellt,
die entsprechend eine erste Vielzahl von byte-
reduzierten Datendarstellungsdateien (39) von
den temporaren Kopien von der Vielzahl von
zeitgebundenen Datendarstellungsdateien
(35), die von dem ersten Computer (16) geliefert
werden, erzeugt, wobei die erste Vielzahl von
bytereduzierten Datendarstellungsdateien (39)
in einem Speicherelement (41) des zweiten
Computers abrufbar gespeichert ist, und wobei
die Bildverarbeitungsvorrichtung (38) ferner ei-
ne zweite Vielzahl von bytereduzierten Daten-
darstellungsdateien (40) von den temporéaren
Kopien von der Vielzahl von zeitgebundenen
Datendarstellungsdateien (35), die von dem
ersten Computer (16) geliefert werden, erzeugt,
wobei jede Datei davon weniger Bytes aufweist
als die entsprechende Dateivon der ersten Viel-
zahl von bytereduzierten Datendarstellungsda-
teien, wobei die zweite Vielzahl von byteredu-
zierten Datendarstellungsdateien (40) in einem
Speicherelement (41) des zweiten Computers
abrufbar gespeichert ist; und

d) einen dritten Computer (42), der ein bytere-
duziertes Datendarstellungsauswahlelement
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(43) bereitstellt, das eine Anfrage flir einen aus-
gewahlten Teil von der zweiten Vielzahl von
bytereduzierten Datendarstellungsdateien (40)
an den zweiten Computer (37) erzeugt, und wo-
bei der dritte Computer (42) ferner eine Bilder-
zeugungsvorrichtung (45) bereitstellt, die den
ausgewahlten Teil von der zweiten Vielzahl von
bytereduzierten Datendarstellungsdateien (40)
in fortlaufender Reihenfolge angezeigt, um eine
betrachtbare, bytereduzierte Datendarstellung
(46) von der Veranderung in der Anwesenheit,
Abwesenheit oder der Menge von dem mindes-
tens einen Partikelmerkmal (4) von der Vielzahl
von analysierten Partikeln (5) bereitzustellen.

Fernliberwachtes Durchflusszytometer nach An-
spruch 19, wobeidas Signal (3) von dem Durchfluss-
zytometer (2) basierend auf einer Menge an Deso-
xyribonukleinsaure (10) variiert, die in jedem von der
Vielzahl von analysierten Partikeln (5) enthalten ist.

Fernliberwachtes Durchflusszytometer nach An-
spruch 20, wobeidas Signal (3) von dem Durchfluss-
zytometer (2) basierend auf der Anwesenheit oder
Abwesenheit von einem X-Chromosom oder einem
Y-Chromosom in jedem von der Vielzahl von Sper-
mazellen (9) variiert.

Fernliberwachtes Durchflusszytometer nach An-
spruch 21, wobei die betrachtbare Datendarstellung
(28) mindestens ein Histogramm (29) umfasst, das
basierend auf einer Haufigkeit von der Vielzahl von
Y-chromosomtragenden Spermazellen (9) oder X-
chromosomtragenden Spermazellen (9) variiert.

Fernliberwachtes Durchflusszytometer nach An-
spruch 19, wobei die Vielzahl von zeitgebundenen
Datendarstellungsdateien (35) von der betrachtba-
ren Datendarstellung (28) von der Veranderung in
der Anwesenheit, Abwesenheit oder der Menge von
dem mindestens einen Partikelmerkmal (4) von der
Vielzahl von analysierten Partikeln (5) eine Vielzahl
von Bitmap-Darstellungen von der betrachtbaren
Datendarstellung (28) von der Veranderung in der
Anwesenheit, Abwesenheit oder der Menge von
dem mindestens einen Partikelmerkmal (4) von der
Vielzahl von analysierten Partikeln (5) umfasst.

Fernliberwachtes Durchflusszytometer nach An-
spruch 23, wobei jede von der Vielzahl von Bitmap-
Darstellungen eine Bilddatei mit zwischen etwa drei
Megabytes und etwa sechs Megabytes umfasst.

Fernliberwachtes Durchflusszytometer nach An-
spruch 24, wobei die erste Vielzahl von byteredu-
zierten Datendarstellungsdateien (39) eine erste
Vielzahl von Bilddateien mit jeweils zwischen etwa
einhundert Kilobytes und etwa zweihundert Kilo-
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bytes umfasst.

Fernliberwachtes Durchflusszytometer nach An-
spruch 25, wobei die zweite Vielzahl von byteredu-
zierten Datendarstellungsdateien (40), wobei jede
Datei davon weniger Bytes aufweist als die entspre-
chende Datei von der ersten Vielzahl von byteredu-
zierten Datendarstellungsdateien (39), eine zweite
Vielzahl von Bilddateien mit jeweils zwischen etwa
zwei Kilobytes und etwa vier Kilobytes umfasst.

Fernliberwachtes Durchflusszytometer nach An-
spruch 26, ferner umfassend ein Weitverkehrsnetz
(52), Uber das der dritte Computer (42) eine Anfrage
fir einen ausgewahlten Teil von der zweiten Vielzahl
von bytereduzierten Datendarstellungsdateien (40)
an den zweiten Computer (37) erzeugt.

Fernliberwachtes Durchflusszytometer nach An-
spruch 27, wobeiderdritte Computer (42) ferner eine
Betrachtungsratenauswahlvorrichtung (48) um-
fasst, die mit der Bilderzeugungsvorrichtung (45) ge-
koppelt ist und die die Auswahl von einer Rate er-
moglicht, mit der die betrachtbare, bytereduzierte
Datendarstellung (46) von der Veranderung in der
Anwesenheit, Abwesenheit oder der Menge von
dem mindestens einen Partikelmerkmal (4) von der
Vielzahl von analysierten Partikeln (5) betrachtet
wird.

Fernliberwachtes Durchflusszytometer nach An-
spruch 28, wobei die Betrachtungsratenauswahlvor-
richtung (48) ferner eine beschleunigte oder ent-
schleunigte, betrachtbare, bytereduzierte Datendar-
stellung (46) von der Veranderung in der Anwesen-
heit, Abwesenheit oder der Menge von dem mindes-
tens einen Partikelmerkmal (4) von der Vielzahl von
analysierten Partikeln (5) erméglicht.

Fernliberwachtes Durchflusszytometer nach An-
spruch 29, wobei das bytereduzierte Datendarstel-
lungsauswahlelement (43) ferner ein Zeitdaueraus-
wahlelement (47) umfasst, das die Auswahl von ei-
nem zeitgebundenen Teil von der zweiten Vielzahl
von bytereduzierten Datendarstellungsdateien (40)
ermdoglicht, die zwischen einem ersten Zeitpunktund
einem zweiten Zeitpunkt der betrachtbaren Daten-
darstellung (28) erzeugt werden.

Fernliberwachtes Durchflusszytometer nach An-
spruch 19, wobei der erste Computer (16) mit dem
zweiten Computer (37) in einem lokalen Netzwerk
(50) in Verbindung tritt.

Fernliberwachtes Durchflusszytometer nach An-
spruch 31, wobei der erste Computer (16) eine Viel-
zahlvon ersten Computern (16) umfasst, von denen
jeder entsprechend mit einem von einer Vielzahl von
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36
Durchflusszytometern (2) verbunden ist.

Fernliberwachtes Durchflusszytometer nach An-
spruch 32, wobei die Bilderzeugungsvorrichtung
(45) ferner ein gleichzeitiges Bildanzeigeelement
bereitstellt, das die gleichzeitige Anzeige von einer
Vielzahl von ausgewahlten Teilen von der zweiten
Vielzahl von bytereduzierten Datendarstellungsda-
teien (40) in fortlaufender Reihenfolge ermdglicht,
um eine betrachtbare, bytereduzierte Datendarstel-
lung (46) von der Veranderung in der Anwesenheit,
Abwesenheit oder der Menge von dem mindestens
einen Partikelmerkmal (4) von der Vielzahl von ana-
lysierten Partikeln (5) von jedem von der Vielzahl
von Durchflusszytometern (2) bereitzustellen.

Fernliberwachtes Durchflusszytometer nach An-
spruch 33, wobei der dritte Computer (42) mit dem
lokalen Netzwerk (50) Uber ein Weitverkehrsnetz
(52) in Verbindung tritt.

Fernliberwachtes Durchflusszytometer nach An-
spruch 34, wobei das Weitverkehrsnetz (52) das In-
ternet (57) umfasst.

Revendications

1.

Procédé de surveillance a distance d’'un cytomeétre
en flux, comportant les étapes ci-dessous consistant
a:

a) produire un signal (3) a partir dudit cytometre
en flux (2) lequel varie sur la base de la présen-
ce, 'absence ou la quantité d’au moins une ca-
ractéristique de particule (4) dans une pluralité
de particules analysées (5) ;

b) analyser ledit signal (3) avec un premier or-
dinateur (16) couplé audit cytomeétre en flux (2)
en vue de convertir en continu ledit signal (3) en
unereprésentation visualisable dedonnées (28)
de changement en la présence, I'absence ou
pour une quantité de ladite au moins une carac-
téristique de particule (4) dans ladite pluralité de
particules analysées (5) ;

dans lequel 'expression « représentation visua-
lisable de données » (28) signifie un affichage
graphique mis a jour par intermittence généré
par un dispositif visualisable par un premier uti-
lisateur d’ordinateur (25) pour comprendre I'état
fonctionnel du cytomeétre en flux (2) ;

c) desservir, avec ledit premier ordinateur (16),
en ordre sériel, des copies temporaires d’une
pluralité de fichiers de représentation de don-
nées a durée déterminée (35) de ladite repré-
sentation visualisable de données (28) de chan-
gement en la présence, 'absence ou pour une
quantité de ladite au moins une caractéristique
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de particule (4) de ladite pluralité de particules
analysées (5), a unsecond ordinateur (37), sans
générer une quantité de retard dans I'analyse
dudit signal (3) a partir dudit au moins un cyto-
métre en flux (2) ;

dans lequel une pluralité de fichiers de repré-
sentation de données a durée déterminée (35)
de ladite représentation visualisable de don-
nées (28) inclut une pluralité de représentations
en mode point (36) ou de captures d’écran de
la représentation visualisable de données (28)
de changement en la présence, I'absence ou
pour une quantité de ladite au moins une carac-
téristique de particule (4) dans ladite pluralité de
particules analysées (5) générées par intermit-
tence a un taux prédéterminé par le premier
ordinateur ; et

dans lequel une quantité de retard comporte un
retard dans la génération de la représentation
visualisable de données (28) ou dans une fonc-
tion du cytométre en flux ;

d) traiter lesdites copies temporaires desservies
d’une pluralité de fichiers de représentation de
données a durée déterminée (35) avec ledit se-
cond ordinateur (37) en vue de générer de ma-
niere correspondante une premiére pluralité de
fichiers de représentation de données a octets
réduits (39) stockés de maniére récupérable
dans un second élément de mémoire d’ordina-
teur (41) ;

e) traiter lesdites copies temporaires desservies
d’une pluralité de fichiers de représentation de
données a durée déterminée (35) avec ledit se-
cond ordinateur (37), en vue de générer une se-
conde pluralité de fichiers de représentation de
données a octets réduits (40) stockés de ma-
niere récupérable dans un second élément de
mémoire d’ordinateur (41), dont chacun présen-
te moins d’octets que le fichier correspondant
de ladite premiére pluralité de fichiers de repré-
sentation de données a octets réduits ;

f) desservir, avec ledit second ordinateur (37),
une partie requise de ladite seconde pluralité de
fichiers de représentation de données a octets
réduits (40) a un troisieme ordinateur (42) ; et
g) afficher chaque fichier de ladite partie de la-
dite seconde pluralité de fichiers de représenta-
tion de données a octets réduits (40), en ordre
sériel, avec ledit troisieme ordinateur (42), en
vue de fournir une représentation visualisable
dedonnées aoctetsréduits (46) de changement
en la présence, 'absence ou pour une quantité
de ladite au moins une caractéristique de parti-
cule (4) de ladite pluralité de particules analy-
sées (5), a un troisiéme utilisateur d’ordinateur
(81).

Procédé de surveillance a distance d’un cytomeétre
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en flux selon la revendication 1, dans lequel ladite
étape consistant a desservir, avec ledit premier or-
dinateur (16), enordre sériel, des copies temporaires
d’une pluralité de fichiers de représentation de don-
nées a durée déterminée (35) de ladite représenta-
tion visualisable de données (28) de changement en
laprésence, 'absence ou pour une quantité de ladite
au moins une caractéristique de particule (4) de la-
dite pluralité de particules analysées (5), aun second
ordinateur (37), sans générer une quantité de retard
dans 'analyse dudit signal (3) a partir duditau moins
un cytomeétre enflux (2), comporte I'étape consistant
a desservir, avec ledit premier ordinateur (16), en
ordre sériel, des copies temporaires d’une pluralité
de fichiers de représentation de données a durée
déterminée (35) de ladite représentation visualisable
de données (28) de changement en la présence,
'absence ou pour une quantité de ladite au moins
une caractéristique de particule (4) de ladite pluralité
de particules analysées (5), a un second ordinateur
(37), en vue de réduire ou d’éviter une quantité de
retard dans I'analyse dudit signal (2) a partir dudit
au moins un cytomeétre en flux (37).

Procédé de surveillance a distance d’'un cytomeétre
en flux (2) selon larevendication 1, dans lequel ladite
étape consistant a produire un signal (3) a partir dudit
cytométre en flux (2) lequel varie sur la base de la
présence, 'absence ou la quantité d’au moins une
caractéristique de particule (4) dans une pluralité de
particules analysées (5), comporte I'étape consis-
tant a produire un signal (3) a partir dudit cytometre
en flux (2) lequel varie sur la base d’'une quantité
d’acide désoxyribonucléique (10) incluse dans cha-
cune d’une pluralité de particules analysées (5).

Procédé de surveillance a distance d’'un cytomeétre
en flux selon la revendication 3, dans lequel ladite
étape consistant a produire un signal (3) a partir dudit
cytométre en flux (2) lequel varie sur la base d’une
quantité d’acide désoxyribonucléique (10) incluse
dans chacune d’une pluralité de particules analy-
sées (5), comporte I'étape consistant a produire un
signal (3) lequel varie sur la base de la présence ou
de I'absence d’un chromosome X ou d’un chromo-
some Y dans chacun de ladite pluralité de sperma-
tozoides (9).

Procédé de surveillance a distance d’'un cytomeétre
en flux selon la revendication 4, dans lequel ladite
représentation visualisable de données (28) com-
porte au moins un histogramme (29) lequel varie sur
la base d’une fréquence de ladite pluralité de sper-
matozoides transportantdes chromosomes Y (9) ou
de spermatozoides transportant des chromosomes
X (9).

Procédé de surveillance a distance d’'un cytomeétre
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en flux selon la revendication 1, dans lequel chaque
représentation de ladite pluralité de représentations
en mode point comporte un fichier d'image dont la
taille est comprise entre environ trois mégaoctets et
environ six mégaoctets.

Procédé de surveillance a distance d’un cytomeétre
en flux selon la revendication 1, dans lequel ladite
premiére pluralité de fichiers de représentation de
données a octets réduits (39) comporte une premie-
re pluralité defichiers d'image dontla taille de chacun
est comprise entre environ centkilo-octets et environ
deux cents kilo-octets.

Procédé de surveillance a distance d’un cytomeétre
en flux selon la revendication 7, dans lequel ladite
seconde pluralité de fichiers de représentation de
données a octets réduits (40) dont chacun présente
moins d’octets que le fichier correspondant de ladite
premiére pluralité de fichiers de représentation de
données a octets réduits (39) comporte une seconde
pluralité de fichiers d’image dont la taille de chacun
est comprise entre environ deux kilo-octets et envi-
ron quatre kilo-octets.

Procédé de surveillance a distance d’un cytomeétre
en flux selon la revendication 8, dans lequel ladite
étape consistant a desservir, avec ledit second or-
dinateur (37), une partie requise de ladite seconde
pluralité de fichiers de représentation de données a
octets réduits (40), a un troisieme ordinateur (42),
comporte I'étape consistant a desservir ladite secon-
de pluralité de fichiers de représentation de données
a octets réduits (40) sur un réseau étendu (52), a un
troisieme ordinateur (42).

Procédé de surveillance a distance d’un cytomeétre
en flux selon la revendication 11, dans lequel ladite
étape consistant a afficher chaque fichier de ladite
partie de ladite seconde pluralité de fichiers de re-
présentation de données a octets réduits (40), en
ordre sériel, avec ledit troisieme ordinateur (42),
comporte en outre I'étape consistant a sélectionner
untaux auquelvisualiser ladite représentation visua-
lisable de données a octets réduits (46) de change-
menten la présence, 'absence ou pour une quantité
de ladite au moins une caractéristique de particule
(4) de ladite pluralité de particules analysées (5).

Procédé de surveillance a distance d’un cytomeétre
en flux selon la revendication 10, comportant en
outre I'étape consistant a afficher chaque fichier de
ladite partie de ladite seconde pluralité de fichiers
de représentation de données a octets réduits (40),
en ordre sériel, avec ledit troisieme ordinateur (42),
en vue de fournir une représentation visualisable ac-
célérée ou ralentie de données a octets réduits (46)
de changement en la présence, 'absence ou pour
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une quantité de ladite au moins une caractéristique
de particule (4) de ladite pluralité de particules ana-
lysées (5).

Procédé de surveillance a distance d’'un cytomeétre
en flux selon la revendication 10, comportant en
outre I'étape consistant a sélectionner ladite partie
de ladite seconde pluralité de fichiers de représen-
tation de données a octets réduits (40) pour un affi-
chage avec ledit troisiéme ordinateur (42).

Procédé de surveillance a distance d’'un cytomeétre
en flux selon la revendication 12, dans lequel ladite
étape consistant a sélectionner ladite partie de ladite
seconde pluralité de fichiers de représentation de
données a octets réduits (40) pour un affichage avec
ledit troisiéme ordinateur (42) comporte en outre
I’étape consistant & sélectionner une partie a durée
limitée de ladite seconde pluralité de fichiers de re-
présentation de données a octets réduits (40) géné-
rée entre un premier instant et un second instant de
ladite représentation visualisable de données (28).

Procédé de surveillance a distance d’'un cytomeétre
en flux selon la revendication 1, comportant en outre
I’étape consistant a établir, au niveau d’un premier
emplacement (51) présentant un premier réseau lo-
cal (50), ledit second ordinateur (37) connecté a une
pluralité desdits premiers ordinateurs (16) qui sont
chacun couplés de maniére correspondante a 'un
d’une pluralité desdits cytométres en flux (2), ledit
second ordinateur (37) fournissant en outre un élé-
ment de mémoire (41) qui permet un stockage récu-
pérable de ladite premiére pluralité de fichiers de
représentation de données a octets réduits (39) et
de ladite seconde pluralité de fichiers de représen-
tation de données a octets réduits (40) correspon-
dant a ladite pluralité de fichiers de représentation
de données a durée déterminée (35) desservis par
chacun de ladite pluralité desdits premiers ordina-
teurs (16).

Procédé de surveillance a distance d’'un cytomeétre
en flux selon la revendication 14, comportant en
outre I'étape consistant a établir, au niveau d’une
pluralité d’emplacements (51A), une pluralité corres-
pondante de réseaux locaux dont chacun comporte
ledit second ordinateur (42) connectés a ladite plu-
ralité desdits premiers ordinateurs (16) qui sont cha-
cun couplés de maniere correspondante a I'un de
ladite pluralité desdits cytométres en flux (2), ledit
second ordinateur (37) fournissant en outre un élé-
ment de mémoire (41) qui permet un stockage récu-
pérable de ladite premiére pluralité de fichiers de
représentation de données a octets réduits (39) et
de ladite seconde pluralité de fichiers de représen-
tation de données a octets réduits (40) correspon-
dant a ladite pluralité de fichiers de représentation
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de données a durée déterminée (35) desservis par
chacun de ladite pluralité desdits premiers ordina-
teurs (16).

Procédé de surveillance a distance d’un cytomeétre
en flux selon la revendication 15, comportant en
outre I'étape consistant a fournir un réseau étendu
(52) qui inclut ladite pluralité de réseaux locaux au
niveau de ladite pluralité d’emplacements (51A), le-
dit premier réseau local (50) incluant ledit troisieme
ordinateur.

Procédé de surveillance a distance d’un cytomeétre
en flux selon la revendication 16, comportant en
outre I'étape consistant a récupérer, de maniere sé-
lective, sur ledit réseau étendu (52), une partie de
ladite seconde pluralité de fichiers de représentation
de données a octets réduits (40) correspondant a
ladite pluralité de fichiers de représentation de don-
nées a durée déterminée (35) desservis par 'un de
ladite pluralité de premiers ordinateurs (16) dudit
premier réseau local (50) ou d’un second réseau de
ladite pluralité de réseaux locaux.

Procédé de surveillance a distance d’un cytomeétre
en flux selon la revendication 17, dans lequel ladite
étape consistant a afficher chaque fichier de ladite
partie de ladite seconde pluralité de fichiers de re-
présentation de données a octets réduits (40), en
ordre sériel, avec ledit troisi€me ordinateur (42), en
vue de fournir une représentation visualisable de
données a octets réduits (46) de changement en la
présence, I'absence ou pour une quantité de ladite
au moins une caractéristique de particule (4) de la-
dite pluralité de particules analysées (5), comporte
I'étape consistant a afficher simultanément chaque
dite partie récupérée de maniére sélective de ladite
seconde pluralité de fichiers de représentation de
données a octets réduits (40) correspondant a ladite
pluralité de fichiers de représentation de données a
durée déterminée (35) desservis par 'un de ladite
pluralité de premiers ordinateurs (16) dudit second
réseau de ladite pluralité de réseaux locaux.

Cytomeétre en flux surveillé a distance, comportant :

a) un cytométre en flux (2) qui produit un signal
(3) lequel varie sur la base de la présence, 'ab-
sence ou une quantité d’au moins une caracté-
ristique de particule (4) dans une pluralité de
particules analysées (5) ;

b) un premier ordinateur (16) couplé audit cyto-
métre en flux (2), dans lequel ledit premier ordi-
nateur (16) fournit un analyseur de signal (27)
qui convertit en continu ledit signal (3) produit
par ledit cytométre en flux (2) en une représen-
tation visualisable de données (28) de change-
ment en la présence, 'absence ou pour une
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quantité de ladite au moins une caractéristique
de particule (4) dans ladite pluralité de particules
analysées (5), et dans lequel ledit premier ordi-
nateur (16) fournit en outre un générateur de
représentations d’'image (34) qui génére une
pluralité de fichiers de représentation de don-
nées a durée déterminée (35) de ladite repré-
sentation visualisable de données (28) de chan-
gement en la présence, 'absence ou pour une
quantité de ladite au moins une caractéristique
de particule (4) de ladite pluralité de particules
analysées (5), sans générer une quantité de re-
tard dans I'analyse dudit signal (3) produit par
ledit au moins un cytométre en flux (2) ;

dans lequel 'expression « représentation visua-
lisable de données » (28) signifie un affichage
graphique mis a jour par intermittence généré
par un dispositif visualisable, par un premier uti-
lisateur d’ordinateur (25), en vue de comprendre
I’état fonctionnel du cytométre en flux (2) ;
dans lequel une pluralité de fichiers de repré-
sentation de données a durée déterminée (35)
de ladite représentation visualisable de don-
nées (28) inclut une pluralité de représentations
en mode point (36) ou de captures d’écran de
la représentation visualisable de données (28)
de changement en la présence, I'absence ou
pour une quantité de ladite au moins une carac-
téristique de particule (4) dans ladite pluralité de
particules analysées (5) générées par intermit-
tence a un taux prédéterminé ; et

dans lequel une quantité de retard comporte un
retard dans la génération de la représentation
visualisable de données (28) ou dans une fonc-
tion du cytomeétre en flux ;

¢) un second ordinateur (37) lié audit premier
ordinateur (16), quifournit un processeur d’ima-
ge (38) qui génére de maniére correspondante
une premiére pluralité de fichiers de représen-
tation dedonnées a octets réduits (39) de copies
temporaires de ladite pluralité de fichiers de re-
présentation de données a durée déterminée
(35)desservies par ledit premier ordinateur (16),
la premiére pluralité de fichiers de représenta-
tion de données a octets réduits (39) étant stoc-
kée de maniere récupérable dans un second
élément de mémoire d’ordinateur (41), et dans
lequel ledit processeur d’'image (38) génére en
outre une seconde pluralité de fichiers de repré-
sentation de données a octets réduits (40) de
copies temporaires de ladite pluralité de fichiers
de représentation de données a durée détermi-
née (35) desservies par ledit premier ordinateur
(16) dont chacun présente moins d’octets que
le fichier correspondant de ladite premiére plu-
ralité de fichiers de représentation de données
a octets réduits, la seconde pluralité de fichiers
de représentation de données a octets réduits
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(40) étant stockée de maniererécupérabledans
un second élément de mémoire d’ordinateur
(41) ; et

d) untroisiéme ordinateur (42) quifournit un élé-
mentde sélection dereprésentationde données
a octets réduits (43) qui génere une demande
concernant une partie sélectionnée de ladite se-
conde pluralité de fichiers de représentation de
données a octets réduits (40) audit second or-
dinateur (37), et dans lequel ledit troisieme or-
dinateur (42) fournit en outre un générateur
d’image (45) qui affiche ladite partie sélection-
née de ladite seconde pluralité de fichiers de
représentation de données a octets réduits (40),
en ordre sériel, en vue de fournir une représen-
tation visualisable de données a octets réduits
(46) de changement en la présence, I'absence
ou pour une quantité de ladite au moins une ca-
ractéristique de particule (4) de ladite pluralité
de particules analysées (5).

Cytomeétre en flux surveillé a distance selon la re-
vendication 19, dans lequel ledit signal (3) en pro-
venance dudit cytométre en flux (2) varie sur la base
d’une quantité d’acide désoxyribonucléique (10)
contenue dans chaque particule de ladite pluralité
de particules analysées (5).

Cytomeétre en flux surveillé a distance selon la re-
vendication 20, dans lequel ledit signal (3) en pro-
venance dudit cytométre en flux (2) varie sur la base
de la présence ou de 'absence d’un chromosome X
ou d’un chromosome Y dans chacun d’une pluralité
de spermatozoides (9).

Cytomeétre en flux surveillé a distance selon la re-
vendication 21, dans lequel ladite représentation vi-
sualisable de données (28) comporte au moins un
histogramme (29) qui varie sur la base d’'une fré-
quence de ladite pluralité de spermatozoides trans-
portant des chromosomes Y (9) ou de spermatozoi-
des transportant des chromosomes X (9).

Cytomeétre en flux surveillé a distance selon la re-
vendication 19, dans lequel ladite pluralité de fichiers
de représentation de données a durée déterminée
(35) de ladite représentation visualisable de don-
nées (28) de changement en la présence, 'absence
ou pour une quantité de ladite au moins une carac-
téristique de particule (4) de ladite pluralité de parti-
cules analysées (5) comporte une pluralité de repré-
sentations de données d’image en mode point de
ladite représentation visualisable de données (28)
de changement en la présence, 'absence ou pour
une quantité de ladite au moins une caractéristique
de particule (4) de ladite pluralité de particules ana-
lysées (5).
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Cytométre en flux surveillé a distance selon la re-
vendication 23, dans lequel chaque représentation
de ladite pluralité de représentations en mode point
comporte un fichier d’image dont la taille est com-
prise entre environ trois mégaoctets et environ six
mégaoctets.

Cytométre en flux surveillé a distance selon la re-
vendication 24, dans lequel ladite premiére pluralité
de fichiers de représentation de données a octets
réduits (39) comporte une premiére pluralité de fi-
chiers d’image dont la taille de chacun est comprise
entre environ cent kilo-octets et environ deux cents
kilo-octets.

Cytométre en flux surveillé a distance selon la re-
vendication 25, dans lequel ladite seconde pluralité
de fichiers de représentation de données a octets
réduits (40) dont chacun présente moins d’octets
que le fichier correspondant de ladite premiére plu-
ralité de fichiers de représentation de données a oc-
tets réduits (39) comporte une seconde pluralité de
fichiers d’image dont la taille de chacun est comprise
entre environ deux kilo-octets et environ quatre kilo-
octets.

Cytométre en flux surveillé a distance selon la re-
vendication 26, comportant en outre unréseau éten-
du (52) sur lequel le troisieme ordinateur (42) génere
une demande concernant une partie sélectionnée
de ladite seconde pluralité de fichiers de représen-
tation de données a octets réduits (40) audit second
ordinateur (37).

Cytométre en flux surveillé a distance selon la re-
vendication 27, dans lequel ledit troisieme ordinateur
(42) comporte en outre un sélecteur de taux de vi-
sualisation (48) couplé audit générateur d’image
(45) qui permet la sélection d’'un taux auquel visua-
liser ladite représentation visualisable de données a
octets réduits (46) de changement en la présence,
'absence ou pour une quantité de ladite au moins
une caractéristique de particule (4) de ladite pluralité
de particules analysées (5).

Cytométre en flux surveillé a distance selon la re-
vendication 28, dans lequel ledit sélecteur de taux
de visualisation (48) autorise en outre la sélection
d’une représentation visualisable accélérée ou ra-
lentie de données a octets réduits (46) de change-
ment en la présence, 'absence ou pour une quantité
de ladite au moins une caractéristique de particule
(4) de ladite pluralité de particules analysées (5).

Cytométre en flux surveillé a distance selon la re-
vendication 29, dans lequel ledit élément de sélec-
tion de représentation de données a octets réduits
(43) inclut en outre un élément de sélection de pé-
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riode de temps (47) qui autorise la sélection d’une
partie a durée limitée de ladite seconde pluralité de
fichiers de représentation de données a octets ré-
duits (40) générée entre un premier instant et un
second instant de ladite représentation visualisable
de données (28).

Cytomeétre en flux surveillé a distance selon la re-
vendication 19, dans lequel ledit premier ordinateur
(16) se lie audit second ordinateur (37) dans un ré-
seau local (50).

Cytomeétre en flux surveillé a distance selon la re-
vendication 31, dans lequel ledit premier ordinateur
(16) comporte une pluralité de premiers ordinateurs
(16) qui sont chacun couplés de maniére correspon-
dante a 'un d’une pluralité de cytométres en flux (2).

Cytomeétre en flux surveillé a distance selon la re-
vendication 32, dans lequel ledit générateur d’image
(45) fournit en outre un élément d’affichage coinci-
dent d’image qui autorise un affichage coincident
d’une pluralité desdites parties sélectionnées de la-
dite seconde pluralité de fichiers de représentation
de données a octets réduits (40), en ordre sériel, en
vue de fournir une représentation visualisable de
données a octets réduits (46) de changement en la
présence, I'absence ou pour une quantité de ladite
au moins une caractéristique de particule (4) de la-
dite pluralité de particules analysées (5) pour chacun
de ladite pluralité de cytométres en flux (2).

Cytomeétre en flux surveillé a distance selon la re-
vendication 33, dans lequelledittroisiéme ordinateur
(42) se lie auditréseaulocal (50) sur un réseau éten-
du (52).

Cytomeétre en flux surveillé a distance selon la re-
vendication 34, dans lequel ledit réseau étendu (52)
comporte le réseau Internet (57).
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