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METHOD AND APPARATUS FOR
CONTROLLING STERILIZATION
CHAMBERS

FIELD OF THE DISCLOSURE

[0001] The present disclosure relates to sterilization cham-
bers, and in particular to a method of controlling multiple
sterilization chambers having different hardware configura-
tions with a single program.

BACKGROUND

[0002] Sterilization chambers are used to sterilize product,
such as medical devices, on a very large scale. Such cham-
bers are typically controlled by a Programmable Logic
Controller (PLC).

[0003] A sterilization cycle is defined by a sequence of
phases to be performed by the chamber. For example, phases
may involve operations like injecting or removing gases like
steam, nitrogen, Ethylene Oxide (EtO), or air from the
chamber, at specific pressures, rates, temperatures, and for
specific time periods. These operations are performed by
devices of the chamber, such as a valve, or a pump, and
feedback from the chamber environment is obtained through
sensors such as temperature or pressure sensors. Different
devices and sensors may be attached to each chamber and
each such hardware configuration may be controlled and
monitored using a specific version of control software.
[0004] To ensure proper sterilization of the product, the
sterilization cycles have to be performed consistently with a
high degree of confidence. However, when an operator has
chambers from different manufacturers, having a variety of
sizes and hardware configurations, it becomes more and
more difficult to ensure quality control across all chambers.
[0005] Over time, features may be added or removed,
creating further software versions that need to be maintained
for every type of chamber.

[0006] Furthermore, with each chamber running its own
custom program, debugging becomes much more difficult
and labor intensive. Each chamber program needs to be
maintained separately, and a software upgrade on one cham-
ber may affect other chambers differently, require testing for
every chamber.

[0007] Since the PLC control program for each chamber
typically combines configuration data, state chamber infor-
mation, and program code in the same memory area, new
program code may not be downloaded without overwriting
and consequently losing configuration data and state cham-
ber information. This applies especially if the memory
structure, of the new software version, is different from the
old version. This is typically overcome by having a devel-
oper implement each program code update in each chamber
PLC manually.

[0008] The present disclosure provides methods and appa-
ratus to overcome these and other deficiencies.

SUMMARY

[0009] One aspect of the present disclosure provides a
method of operating a sterilization chamber from a comput-
ing device, comprising receiving configuration data for the
chamber at the computing device, the configuration data
indicating the hardware configuration of the sterilization
chamber; reading phase information from a sterilization
cycle specification; and invoking a subsystem of the steril-
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ization chamber corresponding to the phase information
using a standard interface of the subsystem; wherein the
subsystem executes a phase using the phase information and
the configuration data.

[0010] Another aspect of the present disclosure provides a
computing device for operating a sterilization chamber,
comprising a processor, memory, and a communication
subsystem; wherein the processor, memory, and communi-
cation subsystem cooperate to receive configuration data for
the chamber at the computing device, the configuration data
indicating the hardware configuration of the sterilization
chamber; read phase information from a sterilization cycle
specification; and invoke a subsystem of the sterilization
chamber corresponding to the phase information using a
standard interface of the subsystem; wherein the subsystem
executes a phase using the phase information and the
configuration data.

[0011] Yet another aspect of the present disclosure pro-
vides a non-transitory computer-readable medium having
executable code stored thereon for execution by a processor
of'a computing device for operating a sterilization chamber,
the executable code comprising instructions for receiving
configuration data for the chamber at the computing device,
the configuration data indicating the hardware configuration
of'the sterilization chamber; reading phase information from
a sterilization cycle specification; and invoking a subsystem
of the sterilization chamber corresponding to the phase
information using a standard interface of the subsystem;
wherein the subsystem executes a phase using the phase
information and the configuration data.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1 is a conceptual diagram of a sterilization
chamber according to the prior art.

[0013] FIG. 2 is a conceptual diagram of a program
structure for controlling a sterilization chamber according to
the prior art.

[0014] FIG. 3 is a conceptual diagram of a program flow
for controlling a sterilization chamber according to the prior
art.

[0015] FIG. 4 is a conceptual diagram of a program
structure according to at least one embodiment of the present
disclosure.

[0016] FIG. 5 is an illustration of an exemplary graphical
user interface according to at least one embodiment of the
present disclosure.

[0017] FIG. 6 is a conceptual diagram of a program flow
for controlling a sterilization chamber according to at least
one embodiment of the present disclosure.

[0018] FIG. 7 is a flow diagram for execution of a steril-
ization cycle according to at least one embodiment of the
present disclosure.

[0019] FIG. 8 is a diagram of a system for configuring a
chamber according to at least one embodiment of the present
disclosure.

[0020] FIG. 9 is a conceptual diagram of data separation
according to at least one embodiment of the present disclo-
sure.

[0021] FIG. 10 is a flow diagram for recovery of an
interrupted sterilization cycle according to at least one
embodiment of the present disclosure.
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DETAILED DESCRIPTION

[0022] A conventional sterilization chamber is shown with
reference to FIG. 1. Such a chamber may be an Ethylene
Oxide (EtO) chamber, for sterilizing medical product, but
the present disclosure is not so limited, and other types of
chambers may be controlled according to the present dis-
closure.

[0023] A chamber 100 is equipped with a plurality of
devices and sensors. As shown in FIG. 1, a plurality of
devices 102 actuated by the PL.C 108 via the 10 modules 106
control the environment within chamber 100, to effect a
sterilization cycle. Devices 102 may comprise valves,
pumps, heating elements, and the like, however, the present
disclosure is not limited to any particular configuration of
devices.

[0024] Also shown in FIG. 1, a plurality of sensors 104
communicate with the chamber and 10 modules 106. The
sensors 104 provide readings of the conditions inside the
chamber, to ensure that the sterilization cycle is executed as
designed. Sensors 104 may comprise pressure sensors, tem-
perature sensors, humidity sensors, and the like, however the
present disclosure is not limited to any particular configu-
ration of sensors.

[0025] Also shown in FIG. 1, a Programmable Logic
Controller (PLC) 108 communicates with input/output mod-
ules 106 to interact with devices 102 and sensors 104.
[0026] During operation, the PL.C 108 runs an executable
program for chamber 100. The program directs the chamber
to perform a sterilization cycle by controlling devices 102
and by reading data from sensors 104. During execution,
PLC 108 also maintains state information, so that it is aware
of what part of the sterilization cycle is happening at any
given time. This information allows to resume a sterilization
cycle that was interrupted.

[0027] A traditional program structure for the program
executed by PLC 108 is shown with regard to FIG. 2. As
seen in FIG. 2, the program is divided in two main blocks,
the Process Control and Recipe Execution Engine (PCREE),
and the Subsystem Modules.

[0028] The PCREE is responsible for executing the ster-
ilization cycle, moving it from one phase to the next. In each
phase a specific task is accomplished such as introducing a
specific gas at a specific rate into the chamber. Each phase
has end conditions associated therewith, and a phase ends
when the conditions inside the chamber correspond to the
end conditions. During a phase, the conditions inside the
chamber change as a result of the operation of devices by the
subsystems.

[0029] Subsystem modules are responsible for controlling
how each phase is performed, how each specific task within
a phase is accomplished, and how conditions inside the
chamber are measured. For example, a subsystem module
may be responsible for controlling how the specific gas is
introduced in the chamber at the specific rate, until a specific
pressure is achieved. This may be accomplished by opening
and closing valves of the chamber, and taking readings from
various sensors.

[0030] The subsystem modules are programmed to be
specific to the type of hardware configurations that have
been supplied with a chamber.

[0031] The above is further described with reference to
FIG. 3.
[0032] As seen in FIG. 3, the PCREE 310 is controlling

the execution of a sterilization cycle at a high level. In the
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example of FIG. 3, PCREE 310 is activating the Nitrogen
Subsystem 320 at block 330. Nitrogen Subsystem 320 is
only provided as an example, and other subsystems are
regularly invoked by PCREE 310 during the execution of a
sterilization cycle. For the purposes of this example, Nitro-
gen Subsystem 320 is the subsystem responsible for con-
trolling the level of nitrogen in the sterilization chamber.
[0033] Nitrogen Subsystem 320 then performs its task by
first reading sensor 340 at block 331, processing subsystem
logic at block 332, and then by invoking device 350 at block
333.

[0034] As seen above, according to the prior art, the
PCREE must be designed with each subsystem in consid-
eration, and each subsystem must be designed with each
device and sensor in consideration.

[0035] According to the present disclosure, a method of
operating a sterilization chamber is provided which allows a
single program to control any chamber, regardless of its
manufacturer or model. This allows for consistent steriliza-
tion operation for each chamber, and for each sterilization
cycle specification to be managed in a consistent manner and
to be transferrable between chambers. The method of the
present disclosure further allows for process state restoration
following a catastrophic failure of the PLC, as will be
described in greater detail below.

[0036] These objectives are achieved by the abstraction of
chambers, subsystems and devices into configurable build-
ing blocks, the separation of configuration data, state data,
and live data, and by the separation of software into con-
figurable blocks.

[0037] Reference is now made to FIG. 4, in which a
program structure according to one embodiment of the
present disclosure is illustrated.

[0038] In FIG. 4, PCREE 410 invokes subsystems 420 to
control the execution of a sterilization cycle at a high level.
This is done in a standard manner, and the interface between
the PCREE 410 and the subsystems 420 is also standard.
This enables the same version of PCREE 410 to be usable
across any chamber, regardless of the chamber’s manufac-
turer or model.

[0039] More specifically, in the embodiment of FIG. 4,
PCREE 410 embodies high-level functions which are the
same for all sterilization chambers. For example, PCREE
410 may include functions such as reading the specifications
of a sterilization cycle from a file, and invoking the appro-
priate subsystems in accordance with the sterilization cycle.
[0040] PCREE 410 and the standard interface to subsys-
tems 420 are grouped together in FIG. 4 as Core Main
Module 460. Each subsystem may have its own standard
interface, so that PCREE 410 is capable of invoking each
subsystem, regardless of the implementation details of each
subsystem.

[0041] As further shown in FIG. 4, each subsystem 420
corresponds to one Template Type 430. Specifically, sub-
systems 1 and 2 correspond to Template Type A, subsystem
3 corresponds to Template Type B, and subsystem n corre-
sponds to Template Type X. This configuration is merely
provided as an example and is not limiting to the present
disclosure.

[0042] Each template type contains a plurality of tem-
plates. In the example of FIG. 4, Template Type A includes
Template A1, Template A2, . . ., and Template An, Template
Type B includes Template B1, Template B2, . . . , and
Template Bn, and
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[0043] Template Type X includes Template X1, Template
X2, ..., and Template Xn. Notably, the index ‘n’ of FIG.
4 is merely provided to illustrate that the number of tem-
plates is variable, and the use of ‘n’ in more than one
instance does not suggest that the value of ‘n’ is the same
across all instances.

[0044] Template type modules provide software for con-
trolling specific hardware configurations. Fach template
type contains multiple hardware templates, one for each type
of hardware configuration. Templates are selected or con-
figured to match the hardware for a given chamber. For each
Template Type 430, one template corresponding to the
specific hardware of the chamber is selected. When a
corresponding subsystem is activated by PCREE 410, the
subsystem interfaces with a Template Type 430 using a
standard interface, and Template Type 430 invokes the
specific template corresponding to the specific hardware
configuration for the chamber. The configuration of tem-
plates will be described in greater detail below.

[0045] As seen in FIG. 4, Template Types 430 are pro-
vided in Template Module 470, which is distinct from Core
Main Module 460.

[0046] Template Module 470 then interfaces with Core
Devices Module 480. Core Devices Module 480 provides
generic methods executed on devices 440 and sensors 450.
Each subsystem 420 is responsible for operation of a number
of devices 440 and sensors 450.

[0047] Reference is now made to FIG. 5, which illustrates
a graphical user interface (GUI) for configuring templates
according to at least one embodiment of the present disclo-
sure.

[0048] In the embodiment of FIG. 5, GUI 500 shows 19
different template types in upper window 510. However,
FIG. 5 is provided merely as an example and other embodi-
ments may include fewer than 19, or more than 19 template
types.

[0049] As seen in FIG. 5, the template types correspond to
commonly used subsystems, such as for example, gas injec-
tion, vacuum, exhaust, vacuum pump, atmospheric exhaust,
condenser, back vent, door, vaporizer, heating and cooling,
and the like. GUI 500 allows a user to configure each
template type, by selecting a template from a list of tem-
plates associated to the template type.

[0050] For example, in FIG. 5, template type 511, labeled
“Vacuum”, is selected by the user. In the embodiment of
FIG. 5, selection of a template type in upper window 510
displays a list of available template for the selected template
type in lower window 520. In this case, the list of available
templates consists of templates labeled “VT1”, “VT4”, and
“VT5”, respectively. This list is provided for illustrative
purposes only, and is in no way limiting to the present
disclosure. As can be seen from FIG. 5, template 521,
labeled “VT4” has been selected by the user, and therefore
the template type 511, for the Vacuum device has been
configured to template 521, corresponding to the VT4
vacuum.

[0051] According to at least some embodiments, the
selected template may be further configured by allowing a
user to select template options for the selected template.
[0052] Reference is now made to FIG. 6, which illustrates
an exemplary program flow according to at least one
embodiment of the present disclosure. For comparison pur-
poses, the program flow of FIG. 6 illustrates a program
similar to that of FIG. 3.
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[0053] InFIG. 6, the process starts at block 611, where the
PCREE 610 activates the Nitrogen Subsystem 620. This is
occurring within the execution of a sterilization cycle, and
the Nitrogen Subsystem is used for illustrative purposes
only.

[0054] As discussed above, Nitrogen Subsystem 620 is
activated by PCREE 610 using a standard interface. Upon
being activated, Nitrogen Subsystem 620 checks which
template is configured and invokes the configured template
at block 621. Notably, this operation by Nitrogen Subsystem
620 is the same regardless of the hardware configuration of
the sterilization chamber being used, and the software may
also be the same regardless of the hardware configuration
being used.

[0055] Control then passes to Template Module 630,
which executes the software associated to the configured
template for Nitrogen Subsystem 620. Template Module 630
is specific to the hardware configuration of the sterilization
chamber. This allows the high level functions which are
common across all sterilization chambers to be executed by
the same software, while segregating the hardware-specific
software to where it is necessary.

[0056] Template Module 630 may be implemented as a
single piece of software which is the same for any steril-
ization chamber, but which uses configuration data to ensure
proper operation with the specific hardware of the steriliza-
tion chamber.

[0057] Alternatively, Template Module 630 may include
software for a plurality of device models and sensor models.
During execution only the software for the device models
and sensor models corresponding to the chamber configu-
ration is invoked, as determined by the selected template.
Specifically, the configuration data may consist of a template
identifier, and the template identifier may be used to select
software to execute for invoking the appropriate devices and
sensors.

[0058] Returning to FIG. 6, the Template Module 630
reads a sensor at block 631. As described above, Template
Module 630 has access to configuration data, such as a
template identifier, which allows it to communicate effec-
tively with the sensor.

[0059] Then, at block 632, Template Module 630 prepares
information for Nitrogen Subsystem 620. For example, this
information may consist of the sensor reading taken by
Template Module 630 at block 631, presented in a standard
format that is understandable for Nitrogen Subsystem 620.
However, other types of information may be provided and
the present disclosure is not so limited.

[0060] The process then returns to Nitrogen Subsystem
620 which performs logical operations at block 622 as
required based on the information prepared at block 632.
[0061] As shown by block 633, the process returns to
Template Module 630 which performs logical operations
based on the configuration data, such as a template identifier.
The process goes on to block 634 in which the appropriate
devices are activated, or deactivated. In at least one embodi-
ment, the decision to activate or deactivate the device may
be based on the logic processed at block 633. As discussed
above, Template Module 630 is capable of interacting with
the device correctly based on the configuration data for
Nitrogen Subsystem 620.

[0062] As seen in FIG. 6, execution of a sterilization cycle
according to the present disclosure uses software which is
independent of the manufacturer or model of the sterilization
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chamber. More specifically, the software executed by the
PLC is the same across all chambers, and uses configuration
data to ensure proper operation with the chamber in use.
High level software interacts with a number of subsystems
using a standard interface, and each subsystem uses the
configuration data to ensure compatibility with the hardware
of the sterilization chamber.

[0063] The present disclosure will be described with
respect to a PLC however this is not intended to be limiting
and the methods and techniques disclosed herein may be
practiced using other types of computing devices as is
known in the art.

[0064] Reference is now made to FIG. 7, which illustrates
the execution of a sterilization cycle according to at least one
embodiment of the present disclosure.

[0065] The process starts at block 700, and proceeds to
block 710, where the sterilization cycle is read. As discussed
above, sterilization chambers execute sterilization cycles
according to strict specifications to achieve a required level
of sterility for the product within the chamber. Sterilization
cycles include a series of phases, with each phase having
associated end conditions. Each phase is performed until the
end conditions are met within the chamber, at which point
the next phase is performed. A sterilization cycle may
consist of a file in which data representing phases and their
corresponding end conditions are stored. However, the pres-
ent disclosure is not so limited. According to at least one
embodiment, block 710 is performed by the PREE.

[0066] The process moves on to block 720 where the
PREE invokes an appropriate subsystem based on the cur-
rent phase. For example, the current phase may require the
injection of steam at a specified temperature and pressure,
for a given time period. The PREE then invokes the steam
subsystem using a standard interface as discussed above,
along with the appropriate parameters to achieve the tem-
perature, pressure, and time required by the sterilization
cycle. As a further example, the current phase may require
the evacuation of steam from the chamber. In this case, the
PREE invokes the vacuum subsystem using a standard
interface. Other examples would be apparent to those skilled
in the art.

[0067] Upon being activated, the subsystems determine
their configuration data at block 730. In at least one embodi-
ment, the configuration data consists of a template identifier
identifying a selected template from a plurality of predeter-
mined templates, corresponding to logic which is specifi-
cally tailored for the hardware configuration of the subsys-
tem. In at least another embodiment, the configuration data
comprises a plurality of parameters. However, in either case,
the configuration data allows the subsystem to properly
interact with the specific hardware configuration of the
sterilization chamber.

[0068] The process moves on to block 740, where the
subsystem performs the relevant tasks for the current phase
according to the configuration data. As discussed above, the
configuration data allows the subsystem to interact with the
specific hardware configuration of the sterilization chamber.
For example, a series of devices may be involved in evacu-
ation of gas from the chamber. The configuration data may
provide information about dependencies between these
devices (e.g. a time delay between starting the vacuum pump
and opening the evacuation block valve). The configuration
data ensures that chamber devices associated with the sub-
system are able to properly execute required operations
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within each phase of the sterilization cycle by providing
information about the hardware configuration of the steril-
ization chamber and also ensure that the software operation
can be easily adapted to a plurality of chambers with
different hardware arrangement.

[0069] In at least some other embodiments, the configu-
ration data identifies specific routines to be executed for
actuating a device or for taking a reading from a sensor,
based on a selected template from a plurality of templates.
[0070] After the subsystem has performed the relevant
tasks for the current phase at block 740, the process moves
on to block 750 where state information is saved. The state
information is saved remotely so that it is accessible even in
the case of PLC failure. In at least some embodiments, the
state information is also saved at regular intervals.

[0071] In at least one embodiment, at block 760, it is
determined whether end conditions are met. Parameter val-
ues for end conditions are defined in the specification cycle.
When the end conditions are met, the PREE determines that
the next phase of the sterilization cycle may be performed.
If the end conditions are not met, the process returns to
blocks 740 and block 750 and save the state data again, until
the end conditions are met. If the end conditions are met, the
process moves on to block 770, where it is determined what
is the next phase to perform in the current sterilization cycle.
[0072] If there are further phases, the process returns to
block 710. Otherwise, the process moves on to block 780,
and ends.

[0073] Therefore, regardless of the chamber model being
used, or the sterilization cycle being executed, the same
program may be used on any chamber.

[0074] Reference is now made to FIG. 8, which illustrates
one system for providing configuration data during execu-
tion of a sterilization cycle.

[0075] A configuration manager 810 is provided on a
computer terminal. Configuration manager 810 provides a
user interface for allowing a user to enter configuration data
for a specific chamber, and for storing the configuration data
on database 820. According to at least one embodiment, the
user interface provided by configuration manager 810 is the
user interface illustrated in FIG. 5. For example, configu-
ration manager 810 allows a user to select a template from
a plurality of template option. In another embodiment,
configuration manager 810 allows a user to enter values for
a plurality of parameters for each subsystem. Configuration
manager 810 may also export configuration data in a por-
table format, such as eXtensible Markup Language (XML)
for use in a different chamber having the same hardware
configuration.

[0076] Database 820 receives the configuration data from
configuration manager 810, and stores it until it is used to
configure a generic PLC program to control/operate a spe-
cific chamber hardware configuration.

[0077] In the system specifically illustrated in FIG. 8,
there is provided an application server 830 that serves as an
intermediary between PLC 840 and database 820.

[0078] During execution of a sterilization cycle, the PL.C
maintains state information. This state data may be retrieved
by the application server 830 and saved to the database 820
at various intervals.

[0079] Reference is now made to FIG. 9, which shows
how different types of data may be separated on the PL.C.
During execution of a sterilization cycle, the PL.C maintains
various types of data. Traditionally, all data maintained by
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the PLC is treated uniformly and there is no formal sepa-
ration of data. Instead, data maintained by the PLC is
traditionally stored within the same memory devoted to the
program executing on the PLC.

[0080] The above is illustrated in FIG. 9, which shows the
data 900 separated into three separate categories.

[0081] Configuration data 910 contains the configuration
data for the current chamber. As discussed above, this data
allows the PL.C to run a single program for any chamber,
regardless of the make or model of the chamber. In at least
some embodiments, the configuration data may include a
selected template for each template type. Each template type
is responsible for controlling one or more subsystems. In
another embodiment, the configuration data may further
include additional parameters for the selected template. In
another embodiment, the configuration data does not include
template identifiers but instead consists of a plurality of
parameters for each subsystem.

[0082] The configuration data may further include con-
figuration data for the chamber, and include parameters for
minimum and maximum pressure, a model identifier, an
equipment identifier, and the like.

[0083] State data 920 is data that represents the state of the
sterilization cycle currently in execution, as discussed
above. The state data may include any data that allows an
interrupted cycle to be resumed at the correct point. For
example, the state data may include the last completed phase
of the sterilization cycle, or the calibration parameters of
sensors such as the slope and offset that is used in measured
value calculations. Other types of state data would be
apparent to those skilled in the art. State data may be saved
for a chamber, for every subsystem within the chamber, and
for every device in the subsystem. For example, state data
for a valve may hold a value representing the amount a time
a valve has been opened for. In a further embodiment, the
state data includes state data for devices and sensors. For
example, state data may specify how long a valve has been
opened.

[0084] Live data 930 includes all data that is stateless and
resolved in real time. In at least one embodiment, the live
data is simply the data that is not configuration data or state
data.

[0085] Asseenin FIG. 9, configuration data 910, state data
920, and live data 930 are segregated in memory. This
allows to properly resume a sterilization cycle if a cycle is
interrupted because of a PL.C failure or other reason. More
specifically, the PLC may be programmed to resume an
interrupted cycle by having an application server write the
saved state data into the segregated memory area of the PLC
reserved for the state data. This data is also recovered
automatically when a new version of the control software is
downloaded to the controller. The previously saved configu-
ration and state data is restored and merged with the new
program. This can take place even if the data structure of the
new program has changes from the previous version of the
program.

[0086] For example, if a new version of the chamber
control software expects new chamber states which did not
exist in prior versions, the new chamber states may be set to
default values. The new version of the software should be
able to function properly with the default value, considering
that this chamber state did not exist in prior versions of the
software. In some cases, the new version of the chamber
control software will have fewer chamber states than prior
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versions. If that is the case, the chamber states saved in a
database from a previous software version are not taken in
consideration by the new software version, and are not
written to the memory area dedicated to state data. The new
version of the software may still function properly as it does
not need those chamber states. This provides an improve-
ment over the prior art, as it allows to restore a previous state
regardless of whether the memory configuration of the
chamber control software has changed.

[0087] Therefore, according to the present disclosure, in
both the cases of a catastrophic PLC failure and a software
update, only generic software is installed on a chamber PL.C,
and the generic software is customized with configuration
data to support the hardware configuration of the chamber.
This greatly simplifies maintenance and operation of a large
number of sterilization chambers having different hardware
configurations.

[0088] Reference is now made to FIG. 10 which illustrates
the process for recovering an interrupted cycle according to
at least one embodiment of the present disclosure. The
process of FIG. 10 is performed by a computing device
which is external to the chamber. For example, in at least one
embodiment the process of FIG. 10 is performed by a device
such as the application server 830 illustrated in FIG. 8.
[0089] The process starts at block 1000 and proceeds to
block 1010, in which the chamber configuration data is read.
This data may be read from a database as discussed above,
or an application server.

[0090] The process then moves on to block 1020, in which
state data for the chamber is read. As discussed above, state
data maybe saved at regular intervals during execution of a
sterilization cycle, or after every phase of a cycle. Therefore,
if a cycle has been previously interrupted for reasons such as
PLC failure, the last saved state data may be retrieved from
a database by an application server.

[0091] The process then moves on to block 1030 in which
configuration data is written into the PLC, and block 1040
in which state data is written into the PL.C. The configuration
data is written to the PLC memory reserved for configura-
tion data, and the state data is written to the PLC memory
reserved for state data. Once the PLC has the configuration
data for a chamber, the state data for a previously interrupted
cycle, and the state of each device restored, the PLC may
resume the execution of the previously interrupted cycle at
block 1050. In at least one embodiment, an application
server sends a command to the chamber PLC to resume the
cycle. In at least another embodiment, the cycle is resumed
by a human operator of the sterilization chamber.

[0092] The teachings of the present disclosure may be
implemented by using hardware only or by using a combi-
nation of software and hardware. Software or other com-
puter executable instructions for implementing one or more
embodiments, or one or more portions thereof, may be
stored on any suitable computer readable storage medium.
The computer readable storage medium may be a tangible or
in transitory/non-transitory medium such as optical (e.g.,
CD, DVD, Blu-Ray, etc.), magnetic, hard disk, volatile or
non-volatile, solid state, or any other type of storage medium
known in the art.

[0093] Additional features and advantages of the present
disclosure will be appreciated by those skilled in the art.
[0094] The structure, features, accessories, and alterna-
tives of specific embodiments described herein and shown in
the Figures are intended to apply generally to all of the
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teachings of the present disclosure, including to all of the
embodiments described and illustrated herein, insofar as
they are compatible. In other words, the structure, features,
accessories, and alternatives of a specific embodiment are
not intended to be limited to only that specific embodiment
unless so indicated.
[0095] Furthermore, nothing herein is intended as an
admission of prior art or of common general knowledge.
1. A method of operating a sterilization chamber from a
computing device, comprising:
receiving configuration data for the chamber at the com-
puting device, the configuration data indicating the
hardware configuration of the sterilization chamber;

reading phase information from a sterilization cycle speci-
fication; and

invoking a subsystem of the sterilization chamber corre-

sponding to the phase information using a standard
interface of the subsystem;
wherein the subsystem executes a phase using the phase
information and the configuration data.

2. The method of claim 1, wherein the configuration data
comprises a selected template from a plurality of templates
for each subsystem.

3. The method of claim 2, wherein the configuration data
further comprises a plurality of values corresponding to a
plurality of template parameters.

4. The method of claim 1, wherein state data is stored in
a first segregated area of a memory of the computing device.

5. The method of claim 4, further comprising transmitting
the state data to a remote storage device.

6. The method of claim 5, wherein said transmitting
occurs after at least one of:

a) a time interval; and

b) the execution of the phase.

7. The method of claim 6, wherein the configuration data
is stored in a second segregated area of the memory of the
computing device.

8. The method of claim 2, wherein the selected template
defines software for controlling a device or a sensor of the
subsystem.

9. The method of claim 1, wherein the subsystem is
selected from a group comprising a gas injection subsystem,
a vacuum subsystem, an exhaust subsystem, a vacuum pump
subsystem, an atmospheric exhaust subsystem, a condenser
subsystem, a back-vent subsystem, a door subsystem, and a
heating and cooling subsystem.

10. The method of claim 8, wherein the device is selected
from the group comprising a valve and a pump, and the
sensor is selected from the group comprising a temperature
sensor, a pressure sensor, and a humidity sensor.

11. The method of claim 8, wherein the computing device
is programmed with software for a plurality of device and
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sensor models, and wherein the selected template identifies
at least one of the plurality of device and sensor models.

12. The method of claim 1, wherein the sterilization
chamber is an Ethylene Oxide (EtO) chamber.

13. The method of claim 5, further comprising:

retrieving the state data from the external storage device;

storing the state data in the first segregated memory area.

14. The method of claim 13, further comprising:

reading the state data from the first segregated memory

area;

determining a next phase to be executed based on the state

data.
15. The method of claim 1, wherein the computing device
is a Programmable Logic Controller (PLC).
16. The method of claim 1 wherein the configuration data
is received from an external storage device or application
server.
17. The method of claim 1, wherein the configuration data
is in eXtensible Markup Language (XML) format.
18. A computing device for operating a sterilization
chamber, comprising:
a processor;
memory; and
a communication subsystem;
wherein the processor, memory, and communication sub-
system cooperate to:
receive configuration data for the chamber at the com-
puting device, the configuration data indicating the
hardware configuration of the sterilization chamber;

read phase information from a sterilization cycle specifi-
cation; and

invoke a subsystem of the sterilization chamber corre-

sponding to the phase information using a standard
interface of the subsystem;
wherein the subsystem executes a phase using the phase
information and the configuration data.
19. A non-transitory computer-readable medium having
executable code stored thereon for execution by a processor
of'a computing device for operating a sterilization chamber,
the executable code comprising instructions for:
receiving configuration data for the chamber at the com-
puting device, the configuration data indicating the
hardware configuration of the sterilization chamber;

reading phase information from a sterilization cycle speci-
fication; and

invoking a subsystem of the sterilization chamber corre-

sponding to the phase information using a standard
interface of the subsystem;
wherein the subsystem executes a phase using the phase
information and the configuration data.
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