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(57) Abrégé/Abstract:

A method of providing filled product bags of sterile and particulate-free fluid includes securing a product bag to one of a plurality of
movable cradles, wherein the product bag has a bladder, a stem fluidly connected to an opening of the bladder, and a filter
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(57) Abrégé(suite)/Abstract(continued):

disposed in-line with the stem. After securing the bag, an inlet of the stem is connected to an outlet of a nozzle assembly and at
least partially filing the product bag with a fluid through a nozzle of the nozzle assembly to create a filled product bag, wherein filing
the product bag includes passing the fluid through the filter and into the bladder. After filing, the stem of the filled product bag is
sealed at a location below the filter. The stem is cut at a location above the seal and below the filter. The method including
performing an integrity test on the filter, removing the filled product bag from the cradle, and depositing the filled product bag into a
first bin for rejected bags if the filter fails the integrity test and a second bin for accepted bags if filter passes the integrity test.
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(57) Abstract: A method of providing filled product bags of sterile and par-
ticulate-free fluid includes securing a product bag to one of a plurality of
movable cradles, wherein the product bag has a bladder, a stem fluidly con-
nected to an opening of the bladder, and a filter disposed in-line with the
stem. After securing the bag, an inlet of the stem is connected to an outlet of
a nozzle assembly and at least partially filling the product bag with a fluid
through a nozzle of the nozzle assembly to create a filled product bag,
wherein filling the product bag includes passing the fluid through the filter
and into the bladder. After filling, the stem of the filled product bag is
sealed at a location below the filter. The stem is cut at a location above the
seal and below the filter. The method including performing an integrity test
on the filter, removing the filled product bag from the cradle, and deposit-
ing the filled product bag into a first bin for rejected bags it the filter fails
the integrity test and a second bin for accepted bags if filter passes the in-
tegrity test.
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METHOD AND MACHINE FOR PRODUCING STERILE SOLUTION PRODUCT
BAGS

[0001] The priority benefit of U.S. Provisional Patent Application No. 62/281,825, filed
January 22, 2016 and entitled “Method and Machine for Producing Sterile Solution Product

Bags,” is claimed.
FIELD OF THE DISCLOSURE

[0002] The present disclosure generally relates to a method and machine for providing filled
bags of sterile solution and, more particularly, to a small scale solution manufacturing machine

to implement the method of providing sterile solution product container or bags.
BACKGROUND

[0003] Conventional methods for manufacturing bags of sterile solution include filling bags
in a clean environment with a solution, sealing the filled bag of solution, and then sterilizing the
fluid and bags in a sterilizing autoclave. This can be referred to as terminal sterilization.
Another conventional method is to sterile filter a solution and to fill and seal sterile bags in an
extremely high-quality environment designed and controlled to prevent contamination of the
solution during the filling process and to seal the filled bag. This can be referred to as an

aseptic filling process.

[0004] Terminal sterilization generally requires autoclaves to produce the sterilizing heat and
steam needed. These autoclaves generally are not economical unless they can produce large
batches of terminally sterilized bags. Thus the capital expenditure needed and space
requirements lead to centralized manufacturing facilities that produce the filled bags and then
ship them some distance to their destination for use. Also, the application of terminal
sterilization processes may degrade the solution formulation thereby leading to incompatible or

unstable formulations. Moreover, terminal sterilization does not eliminate non-viable

contamination.

[0005] The aseptic manufacturing process must occur in a sterile working environments, and

require expensive equipment, stringent procedures and extensive monitoring to ensure that

1
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solution product bags meet certain environmental and manufacturing regulatory standards.
Sterilizing a working environment, by itself, can be costly and time consuming. Additional
precautions apply for technicians involved in the filling process to ensure the production of safe
and sterile products. Even with these safeguards, unless it can be verified that the solution
cntering the bag is sterile, there is a risk that contaminants may have inadvertently been
introduced into the solution during filling/sealing, and once introduced, unless the solution later
passes through a viable sterilizing filter, the contaminants will remain in the solution. Again due
to these requirements, sterile solution product bags are often produced in centralized lacations

and shipped some distance to their destination for use.

[0006] Considering the costs associated with manufacturing sterile solution product bags,
most health centers and clinics outsource their supply of sterile bags to manufacturing
companies. To maintain the sterility of the shipment of bags, the sterile product bags must be
carefully packaged and shipped to ensure safe delivery. As such, buying sterile product bags

from a remote location may be very expensive and may increase the risk of contamination.

SUMMARY

[0007] A small scale solution manufacturing machine and method for filling product bags with
sterile solution in accordance with the teachings described herein may address the cost
limitations of terminal sterilization or aseptic filling, remove non-viable contaminants, eliminate
post filtration contamination risks and provide quality assurance on a one-to-one basis. In other
words, each product bag (illed and sealed by the method described herein undergoes individual
testing to ensure that the solution contained therein has undergone a terminal sterilization
filtration thereby meeting regulatory and sterile standards. The construction, small footprint of
the machine, and ability to produce small lots of bags in a continuous flow allows the machine to

be located and production method employed at or within a close distance of the user.

[0008] In accordance with a first exemplary aspect, a method of providing a plurality of filled
product bags of sterile fluid includes providing a plurality of products bags, wherein each

product bag has a bladder, a stem fluidly connected to an opening of the bladder, and a filter of a
desired construction disposed in-line with the stem. The method includes creating a plurality of
filled product bags by performing the following on each product bag: at least partially filling the

product bag with a sterile fluid to create a filled product bag and sealing the filled product bag.
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The method includes performing an integrity test on the filter and correlating an integrity of the
contents of a filled product bag to an integrity of the filter based on an outcome of the integrity

test.

[0009] In accordance with a second exemplary aspect, a method of providing filled product
bags of sterile fluid using a machine includes loading a product bag onto a loaded cradle of a
plurality of movable cradles carried by a carousel, the loaded cradle occupying a loading
position, and the product bag includes a bladder, a stem fluidly connected to an opening of the
bladder, and a filter disposed in-line with the stem. Next, the method includes moving the
loaded cradle and the product bag to a filling station that includes a nozzle by rotating the
carousel and moving the loaded cradle from the loading position to a filling position adjacent the
nozzle. The method further includes connecting an inlet of the product bag to the nozzle by
moving the loaded cradle and the product bag toward the nozzle and at least partially filling the
product bag with a fluid dispensed through the nozzle to create a filled product bag. Then, the
method includes moving the loaded cradle and the filled product bag to a sealing and cutting
station that includes a sealing device and a cutting device by rotating the carousel from the filling
position to a sealing and cutting position. In the sealing and cutting position, the method
includes moving the sealing device to the stem of the filled bag, sealing the stem of the filled bag
with the sealing device, and moving the sealing device away from the filled bag. The method
includes moving the cutting device to the stem of the filter bag, cutting the stem at a location
above the seal, and moving the cutting device away from the filled bag. After sealing and
cutting the stem of the bag, the method includes moving the loaded cradle and the bag to a
testing station that includes a testing device by rotating the carousel from the sealing and cutting
position to a testing position and performing a filter integrity test on the filter at the testing
position. At the testing station, the method further includes removing the filled product bag from
the cradle and receiving the filled product bag in onc of a rejected bin or an accepted bin bascd

on the results of filter integrity test.

[0010] In accordance with a third exemplary aspect, an automated machine for creating a
plurality of sterile fluid-filled product bags includes a nozzle assembly, a carrier having a
movable cradle for receiving at least one product bag including a bladder, a stem fluidly

connected to an opening of the bladder, and a filter disposed in-line with the stem. The machine
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further includes a filling station including the nozzle assembly having a nozzle configured to
engage an inlet of the stem and fluidly connect with the bladder. A sealing and cutting station of
the machine includes a sealing device configured to seal the stem of the product bag at a location
above the opening of the bladder and below the filter, and a cutting device having a blade for
cutting the stem at a location above the scal and below the filter. The machine includes a testing
station having a filter integrity testing apparatus which includes a filter testing device and a
pressure sensor. The filter testing device is configured to engage the inlet of the stem of each
sterile fluid-filled product bag to perform a filter integrity test, and the filter passing the filter
integrity test correlates to an accepted bag and the filter failing the filter integrity test correlates

to a rejected bag.

[0011] In further accordance with any one or more of the foregoing first, second, or third
aspects, a method and/or machine may further include any one or more of the following
preferred forms. In a preferred form of the method, connecting the inlet of the stem to the nozzle

includes moving the cradle.

[0012] In a preferred form, the method includes connecting an inlet of the stem to an outlet of

anozzle.

[0013] In a preferred form of the method, filling the product bag includes passing the fluid
through the filter and into the bladder.

[0014] In a preferred form, the method includes securing an initially empty, sterile product

bag to one of a plurality of movable cradles or conveyance systems.

[0015] In a preferred form, the method includes removing the filled product bag from the
cradle, and depositing the filled product bag into a first bin for rejected bags if the filter fails the

integrity test and a second bin for accepted bags if filter passes the integrity test.

[0016] In a preferred form of the method, at least partially filling the product bag includes
drawing the fluid from a mixing bag through a fill tube, and dispensing the fluid from the fill

tube through an outlet of the nozzle of the nozzle assembly.

[0017] In a preferred form of the method, connecting the inlet of the stem to the nozzle

asscmbly includes engaging a luer fitting of the nozzle to the inlet of the stem.
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[0018] In a preferred form, the method includes removing a sterile closure cap covering the
inlet of the stem using a ramp by rotating the carousel from the loading position to the filling
position and passing the cradle adjacent the ramp such that the ramp engages and removes the

sterile closure cap of the stem as the carousel rotates.

[0019] In a preferred form of the method, creating a filled product bag includes measuring an
amount of fluid in the bladder with a load cell, and discontinuing filling the product bag when

the product bag contains a predetermined amount of fluid.

[0020] In a preferred form, the method includes discontinuing filling includes removing the

inlet of the stem from the nozzle.

[0021] In a preferred form of the method, performing the integrity test includes performing at
Ieast one of a bubble test, a pressure degradation test, and alternate physical test on the filter and
wherein performing the integrity test may include sensing a pressure applied to the filter with a

pressurc sensor.

[0022] In a preferred form, the method includes moving a diverter directed to one of the first
bin or the second bin based on the results of the filter integrity test and wherein performing the

filter integrity test includes assessing the filter for structural flaws.

[0023] In a preferred form of the method, filling the product bag includes passing the fluid
through the filter.

[0024] In a preferred form of the method, passing the fluid through the filter includes passing
the fluid through a sterilizing grade filter.

[0025] In a preferred form of the method, passing the fluid through the filter includes passing

the fluid through a 0.2 micron filter.

[0026] In a preferred form, the method includes correlating the results of the filter integrity
test to the quality of fluid in the filled product bag.

[0027] In a preferred form, the method includes assessing results from the filter integrity test

and determining the filled bag as acceptable or unacceptable.

[0028] In a preferred form of the machine, the testing station further includes a diverter

configured to move between a first position and a second position, and wherein the diverter



occupies the first position in response to a fail result of the filter integrity test and the diverter

occupies the second position in response to a pass result of the filter integrity test.

[0029] In a preferred form of the machine, the diverter is disposed below the filled bag and
configured to direct the bag into one of a first bin or a second bin.

[0030] In a preferred form of the machine, the first bin receives a rejected filled product bag
from the diverter in the first position, and wherein the second bin receives an accepted filled
product bag from the diverter in the second position.

[0031] In a preferred form, the machine includes a station having a ramp located between the

testing station and the filling station, wherein the ramp is configured to engage a sterile closure

cap of the product bag and remove the sterile closure cap as the bag and the ramp move relative

to the other.

[0032] In a preferred form of the machine, the ramp is forked and includes a slot for removing

the sterile closure cap.

[0033] In a preferred form of the machine, the carrier comprises a carousel rotatable about a
central axis, the carrier carrying a plurality of movable cradles.

[0034] In a preferred form of the machine, a plurality of stations are disposed about a
perimeter of the carousel.

[0035] 1In a preferred form of the machine, the carrier carries a load cell to monitor the product
bag.

[0036] In a preferred form of the machine, the cradle is movable relative to each of the

plurality of stations.

[0037] In a preferred form of the machine, the sealing device includes an actuator to advance a

sealer toward and away from the stem.

[0038] In a preferred form of the machine, the cutting device includes an actuator to advance

the blade of the cutting device toward and away from the stem.

[0039] In a preferred form, the machine includes a mixing bag for containing a fluid, the

mixing bag fluidly connected to the nozzle assembly.

CA 3011514 2019-02-01
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[0040] The machine further includes at least one sterilizing filter disposed within a fill tube,

the fill tube fluidly connecting the mixing bag to the nozzle assembly.

[0041] According to a first independent aspect, a method of providing a plurality of filled
product bags of sterile fluid is provided. The method includes providing a plurality of product
bags, wherein each product bag has a bladder, a stem fluidly connected to an opening of the
bladder, and a filter disposed in-line with the stem. The method further includes creating a
plurality of filled product bags by performing the following on each product bag. The method
further includes at least partially filling the product bag with a fluid to create a filled product bag,
wherein filling the product bag includes passing the fluid through the filter and into the bladder.
The method further includes, after filling, sealing the filled product bag. The method further
includes performing an integrity test on the filter and correlating an integrity of the contents of

the filled product bag to an integrity of the filter based on an outcome of the integrity test.

[0042] In a second aspect according to the previous aspect, the method further includes

connecting an inlet of the stem to an outlet of a nozzle.

[0043] In a third aspect according to the previous aspects, the method further includes
securing a product bag to one of a plurality of movable cradles and rotating a carousel about a
central axis, the carousel carrying the plurality of movable cradles evenly disposed on a
perimeter of the carousel, wherein rotating the carousel moves each of the plurality of cradles

between two positions of a plurality of positions.

[0044] In a fourth aspect according to the previous aspects, connecting the inlet of the stem to

the nozzle includes moving the cradle.

[0045] In a fifth aspect according to the previous aspects, at least partially filling the product
bag includes drawing the fluid from a mixing bag through a fill tube, and dispensing the fluid

from the fill tube through the outlet of the nozzle.

[0046] In a sixth aspect according to the previous aspects, connecting the inlet of the stem to

the nozzle includes engaging a luer fitting of the nozzle to the inlet of the stem.

[0047] In a seventh aspect according to the previous aspects, the method further includes
removing a sterile closure cap covering the inlet of the stem before connecting the inlet to the

nozzle.
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[0048] In an eighth aspect according to the previous aspects, the method further includes
measuring an amount of fluid in the bladder of the filled product bag with a load cell, and

discontinuing filling the product bag when the product bag contains a predetermined amount of

fluid.

[0049] In a ninth aspect according to the previous aspects, discontinuing filling includes

removing the inlet of the stem from the nozzle.

[0050] In atenth aspect according to the previous aspects, the method further includes
disconnecting the inlet of the stem from the nozzle when the product bag is filled to the

predetermined amount.

[0051] In aneleventh aspect according to the previous aspects, performing the integrity test

includes performing at least one of a bubble test and a pressure degradation test.

[0052] In a twelfth aspect according to the previous aspects, performing the integrity test

includes sensing a pressure applied to the filter with a pressure sensor.

[0053] In a thirteenth aspect according to the previous aspects, the method further includes
depositing the filled product bag into a first bin for rejected bags if the filter fails the integrity

test and a second bin for accepted bags if filter passes the integrity test.

[0054] In a fourteenth aspect according to the previous aspects, the method further includes
moving a diverter directed to one of the first bin or the second bin based on the results of the

filter integrity test.
[0055] In a fifteenth aspect according to the previous aspects, performing the filter integrity
test includes assessing the filter for structural flaws.

[0056] In a sixteenth aspect according to the previous aspects, passing the fluid through the
filter includes passing the fluid through a sterilizing grade filter.

[0057] In a seventeenth aspect according to the previous aspects, passing the fluid through the

filter includes passing the fluid through a 0.2 micron filter.

[0058] In an eighteenth aspect according to the previous aspects, the method further includes

removing the filled product bag from the cradle.
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[0059] In a nineteenth independent aspect, a method of providing filled product bags of sterile
fluid using a machine is provided. The method includes loading a product bag onto a loaded
cradle of a plurality of movable cradles carried by a carousel, the loaded cradle occupying a
loading position, the product bag including a bladder, a stem fluidly connected to an opening of
the bladder, and a filter disposcd in-linc with the stem. The mcethod also includes moving the
loaded cradle and the product bag to a filling station that includes a nozzle by rotating the
carousel and moving the loaded cradle from the loading position to a filling position adjacent the
nozzle. The method also includes connecting an inlet of the product bag to the nozzle by moving
the loaded cradle and the product bag toward the nozzle. The method also includes at least
partially filling the product bag with a fluid dispensed through the nozzle to create a filled
product bag. The method also includes moving the loaded cradle and the filled product bag to a
sealing and cutting station that includes a sealing device and a cutting device by rotating the
carousel from the filling position to a sealing and cutting position. The method also includes
moving the sealing device to the stem of the filled product bag, and sealing the stem of the filled
product bag with the sealing device. And, the method further includes moving the sealing
device away from the filled product bag, moving the cutting device to the stem of the filled
product bag, cutting the stem at a location above the seal with the cutting device, and moving the
cutting device away from the filled product bag. And, the method further includes moving the
loaded cradle and the filled product bag to a testing station that includes a testing device by
rotating the carousel from the sealing and cutting position to a testing position, performing a
filter integrity test on the filter at the testing position, removing the filled product bag from the
cradle, and receiving the filled product bag in one of a rejected bin or an accepted bin based on

the results of filter integrity test.

[0060] In a twentieth aspect according to the previous aspects, the method further includes
removing a sterile closure cap covering the inlet of the stem using a ramp by rotating the
carousel from the loading position to the filling position and passing the loaded cradle adjacent
the ramp such that the ramp engages and removes the sterile closure cap of the stem as the

carousel rotates.

[0061] In a twenty-first aspect according to the previous aspects, the method further includes

correlating the results of the filter integrity test to a quality of fluid in the filled product bag.
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[0062] In a twenty-second aspect according to the previous aspects, filling the product bag

includes passing the fluid through the filter.

[0063] In a twenty-third aspect according to the previous aspects, the method further includes
assessing results from the filter integrity test and determining the filled product bag as acceptable

or unacceptable.

[0064] In a twenty-fourth aspect according to the previous aspects, the method further
includes rotating the carousel about a central axis, the carousel carrying the plurality of movable
cradles evenly disposed on a perimeter of the carousel, wherein rotating the carousel moves each

of the plurality of movable cradles between two positions of a plurality of positions.

[0065] In a twenty-fifth aspect according to the previous aspects, atleast partially filling the
product bag includes drawing the fluid from a mixing tank through a fill tube, and dispensing the

fluid from the fill tube through the nozzle of the nozzle assembly.

[0066] In a twenty-sixth aspect according to the previous aspects, connecting the inlet of the

stem to the nozzle assembly includes engaging a luer fitting of the nozzle to the inlet of the stem.

[0067] In atwenty-seventh aspect according to the previous aspects, creating a filled product
bag includes measuring an amount of fluid in the bladder with a load cell, and discontinuing

filling the product bag when the product bag contains a predetermined amount of fluid.

[0068] In a twenty-eighth aspect according to the previous aspects, discontinuing filling

includes removing the inlet of the stem from the nozzle.

[0069] In a twenty-ninth aspect according to the previous aspects, the method further includes
disconnecting the inlet of the stem from the nozzle when the product bag is filled to the

predetermined amount.

[0070] In a thirtieth aspect according to the previous aspects, performing the integrity test

includes performing at least one of a bubble test and a pressure degradation test.

[0071] In a thirty-first aspect according to the previous aspects, performing the integrity test

includes sensing a pressure applied to the filter with a pressure sensor.

10



[0072] In a thirty-second aspect according to the previous aspects, the method further includes

moving a diverter directed to one of the first bin or the second bin based on the results of the

filter integrity test.

[0073] In a thirty-third aspect according to the previous aspects, performing the filter integrity

test includes assessing the filter for structural flaws.

[0074] In a thirty-fourth aspect according to the previous aspects, filling the product bag
includes passing the fluid through the filter and into the bladder.

[0075] In a thirty-fifth aspect according to the previous aspects, passing the fluid through the
filter includes passing the fluid through a sterilizing grade filter.

[0076] In a thirty-sixth aspect according to the previous aspects, passing the fluid through the
filter includes passing the fluid through a 0.2 micron filter.

[0077] In athirty-seventh aspect preferably, but not necessarily, according to the previous
aspects, an automated machine for creating sterile fluid-filled product bags is provided. The
machine includes a nozzle assembly, a carrier, a filling station, a sealing and cutting station, and
a testing station. The carrier can have a movable cradle for receiving at least one product bag,
the product bag including a bladder, a stem fluidly connected to an opening of the bladder, and a
filter disposed in-line with the stem. The filling station includes the nozzle assembly, the nozzle
assembly having a nozzle configured to engage an inlet of the stem and fluidly connect with the
bladder. The sealing and cutting station includes a sealing device configured to seal the stem of
the product bag at a Iocation above the opening of the bladder and below the filter, and a cutting
device having a blade for cutting the stem at a location above the seal and below the filter. The
testing station includes a filter integrity testing apparatus. The filter integrity testing apparatus
including a filter testing device and a pressure sensor. The filter testing device is configured to
engage the inlet of the stem of each sterile fluid-filled product bag to perform a filter integrity
test, and wherein the filter passing the filter integrity test correlates to an accepted bag and

wherein the filter failing the filter integrity test correlates to a rejected bag.

[0078] In a thirty-eighth aspect according to the previous aspects, the testing station further
includes a diverter configured to move between a first position and a second position, and

wherein the diverter occupies the first position in response to a fail result of the filter integrity
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test and the diverter occupies the second position in response to a pass result of the filter integrity
test.

[0079] In a thirty-ninth aspect according to the previous aspects, the diverter is disposed below
the filled product bag and configured to direct the filled product bag into one of a first bin or a
second bin.

[0080] In a fortieth aspect according to the previous aspects, the first bin receives a rejected

filled product bag from the diverter in the first position, and wherein the second bin receives an

accepted filled product bag from the diverter in the second position.

[0081] In a forty-first aspect according to the previous aspects, the machine further includes a
station having a ramp located between the testing station and the filling station, wherein the ramp
is configured to engage a sterile closure cap of the product bag and remove the sterile closure cap

as the product bag and the ramp move relative to the other.

[0082] In aforty-second aspect according to the previous aspects, the ramp is forked and

includes a slot for removing the sterile closure cap.

[0083] In a forty-third aspect according to the previous aspects, the carrier comprises a

carousel rotatable about a central axis, the carousel carrying a plurality of movable cradles.
[0084] In a forty-forth aspect according to the previous aspects, a plurality of stations are
disposed about a perimeter of the carousel.

[0085] In aforty-fifth aspect according to the previous aspects, the carrier carries a load cell to
monitor the product bag.

[0086] In a forty-sixth aspect according to the previous aspects, the cradle is movable relative

to each of the plurality of stations.

[0087] In a forty-seventh aspect according to the previous aspects, the sealing device includes

an actuator to advance a sealer toward and away from the stem.

[0088] In a forty-eighth aspect according to the previous aspects, the cutting device includes

an actuator to advance the blade of the cutting device toward and away from the stem.

[0089] In a forty-ninth aspect according to the previous aspects, the machine further includes a

mixing bag for containing a fluid, the mixing bag fluidly connected to the nozzle assembly.

12
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[0090] In a fiftieth aspect according to the previous aspects, the machine further includes at
least one sterilizing filter disposed within a fill tube, the fill tube fluidly connecting the mixing

bag to the nozzle assembly.

BRIEF DESCRIPTION OF THE DRAWINGS

[0091] Fig. 1is a perspective view of an automated small scale solution manufacturing

machine in accordance with the teachings of the present disclosure.
[0092] Fig. 2is a top view of the small scale solution manufacturing machine of Fig. 1.

[0093] Fig. 3 is a top vicw of a product bag processing system in accordance with the

teachings of the present disclosure.

[0094] Fig. 4 is a partial side view of a carousel assembly in accordance with the teachings of

the present disclosure.

[0095] Fig. 5 is front view of a first exemplary product bag having a sterilizing grade flat
membrane filter disposed in-line with a stem of the product bag in accordance with the teachings

of the present disclosure.
[0096] Fig. 6 is a side view of the product bag of Fig. 5.

[0097] Fig. 7is a front view of a second exemplary product bag having a sterilizing grade
fiber membrane filter disposed in-line with a stem of the product bag in accordance with the

teachings of the present disclosure.
[0098] Fig. 8 is a side view of the product bag of Fig. 7.

[0099] Fig. 9is a side view of a cradle assembly in accordance with the teachings of the

present disclosure.
[00100] Fig. 10 is a front view of the cradle assembly of Fig. 9.

[00101] Fig. 11 is a side view of an assembled carousel assembly carrying a plurality of cradle

assemblies of Figs. 9-10 loaded with the product bag of Figs. 5-6.
[00102] Fig. 12 is a top view of the assembled carousel assembly of Fig. 11.

[00103] Fig. 13 is a front view of a cap removal station interacting with the loaded cradle

assembly of Fig. 11.
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[00104] Fig. 14A is a side view of the cap removal station and loaded cradle of Fig. 13.
[00105] Fig. 14B is cross-sectional view A-A of Fig. 14A.
[00106] Fig. 15 is a top view of the cap removal station and loaded cradle of Fig. 13.

[00107] Fig. 16is a partial perspective view of a cap removal tooling of the cap removal

station of Fig. 13.
[00108] Fig. 17A is a partial side view of the cap removal tooling of Fig. 16.
[00109] Fig. 17B is cross-sectional view B-B of Fig. 17A.

[00110] Fig. 18 is a side view of a filling station aligned with the loaded cradle assembly in

accordance with the teachings of the present disclosure.

[00111] Fig. 19 is a front view of the filling station and the loaded cradle assembly of Fig. 18.
[00112] Fig. 20A is a side view of a dispensing apparatus of the filling station of Fig. 18.
[00113] Fig. 20B is cross-sectional view of C-C of Fig. 20A.

[00114] Fig. 21 is a partial side view of the dispensing apparatus of Fig. 18 engaged with a

stem of a product bag loaded to a cradle assembly.

[00115] Fig. 22 is a top view of a scaling and cutting station aligned with the loaded cradle

assembly in accordance with the teachings of the present disclosure.

[00116] Fig.23A is a side view of the sealing and cutting station and loaded cradle assembly
of Fig. 22.

[00117] Fig. 23B is a detailed view taken from circle D of Fig. 23A.

[00118] Fig.24A is a top view of a sealing device and a cutting device in retracted positions at

the sealing and cutting station of Fig. 22.

[00119] Fig. 24B is a top view of the sealing device in an advanced position and the cutting

device in the retracted position.

[00120] Fig. 24C is a top view of the cutting device in the advanced position and the sealing

device in the retracted position
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[00121] Fig. 25 is a side view of a testing station aligned with a loaded cradle assembly in

accordance with the teachings of the present disclosure
[00122] Fig. 26 is a back view of the testing station and loaded cradle assembly of Fig. 25.

[00123] Fig. 27 is a perspective view of a stem grip mechanism of the testing station in an

open position.
[00124] Fig. 28 is a front view of the stem grip mechanism of Fig. 27.

[00125] Fig. 29 is a perspective view of the stem grip mechanism of Fig. 27 in a closed

position.

DETAILED DESCRIPTION

[00126] A machine for providing sealed product bags filled with a sterile solution is illustrated
in Figs. 1-3. The machine illustrated and described herein provides quality assurance for each
solution-filled product bag by individually testing the integrity of the filling process after filling.
In a preferred embodiment, the machine 10 may be portable and self-containing, having small-

scale production capabilities.

[00127] In Figs. 1 and 2, the machine 10 contains the equipment necessary to fill product bags
with sterile solution, seal the product bags, and assure the quality of the solution in the product
bag before unloading. The machine 10 provides a solution and distribution compartment 12, a
product bag assembly compartment 14, and a storage compartment 16. As illustrated, the
machine 10 has a cubicle base frame 18 with ceiling rails 19 and is mounted on a plurality of
wheels 20. Each compartment 12, 14, 16 may be screened or otherwise separated from the
environment and the other compartments by screens, hoods, paneling, drawers, partitions, and/or

doors.

[00128] The product bag assembly compartment 14 houses a processing system 22 (also
shown in Fig. 3) which includes a carousel assembly 24 and a plurality of stations 34, 36, 38, 40
disposcd around the carousel assembly 24. A single product bag 28 is attached to one of a
plurality of cradle assemblies 30. Each cradle assembly 30 is supported and rotated by the
carousel assembly 24 so that the product bag 28 rotates to each of five positions which
correspond to five stages of the processing system 22. For ease of reference, a single cradle

assembly 30 will be described as it travels to each position of the product bag processing system
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22. While the processing system 22 is configured to process multiple product bags 28 at
different stages simultaneously, one cradle assembly 30 will be described as “the cradle” and its
respective product bag 28 will be described as “the product bag™ as it completes a full rotation.
The “loaded cradle” refers to the cradle assembly 30 having the secured bag 28 attached, and the
“filled product bag” rcfers to the status of the product bag 28 after recciving the dispenscd
solution. A particular “position” may be the location of the loaded cradle assembly 30 when at

rest at a particular station or stage of the process.

[00129] Figs. 2-3 illustrate a top view of the processing system 22. The carousel assembly 24
rotates the plurality of cradle assemblies 30 about a central axis X in five equally-spaced
intervals. At aloading stage 32 (or loading position) of the processing system 22, a product bag
28 1s secured to one of a plurality of movable cradle assemblies 30 attached to the carousel
assembly 24. The bag 28 may be loaded manually or with a machine. At a cap removal station
34 (or cap removal stage), a sterile closure cap of the product bag 28 is removed to prepare the
product bag 28 to be filled with a solution at a filling station 36. At the filling station 36 (or
filling position), the product bag 28 is at least partially filled with a fluid pumped from the
solution and pumping compartment 12 (Fig. 2). After the product bag 28 is filled to a
predetermined amount, the filled product bag 28 is sealed and cut at a sealing and cutting station
38 (or sealing and cutting position). At a testing and unloading station 40 (or testing and
unloading position), a filter integrity test is performed on a filter of the product bag 28 to
determine the quality of solution in the filled product bag 28. Based on the results of the test, the
filled product bag 28 is removed from the cradle assembly 30 and is directed into either an exit
chute 42 or into the storage compartment 16. The storage compartment 16 is located beneath the

product bag assembly compartment 14 to collect waste.

[00130] The machine 10 may provide air filtration and purification devices and systems in the
product bag assembly 14 and the solution and distribution compartments 12. A HEPA filter 64
adjacent to the processing system 22 maintains a clean working environment within the product
bag assembly compartment 14. In some versions, the product bag assembly compartment 14
may also be located under a hood which provides a constant pressure gradient to eliminate
contaminants from the environment. In yet another embodiment, the air of the product bag

assembly compartment 14 may be filtered using ultraviolet light technology, such as ultra violet
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germicidal irradiation, that may either supplement or replace the HEPA filter 64 or other
filtration methods and/or devices. Additional processes for assembling and installing the
machine 10 may be automated to avoid contamination. For example, a nozzle, which connects
a mixing bag in the solution and distribution compartment 12 with the filling station 36 in the
product bag assembly compartment 14, may have a sterile closure cap that is removed in an
automated fashion by a machine or a device after the nozzle is installed and the compartment

14 has been adequately filtered.

[00131] As best illustrated in Fig. 2, the solution and distribution compartment 12 includes a
mixing tank 50, a sump pump 52, a recirculation pump 54, and a fill pump 56. The mixing
tank 50, which includes a mixing bag held in a holding tank (not illustrated), is measured on a
scale, or a load cell, which monitors the concentration of the contents of the mixing tank 50,
and relays the amount of solution in the mixing bag via a monitor 58 (illustrated in Fig. 1). For
example, the scale may determine how much diluent, or water, has been added to the mixing
bag. If the mixing bag is preloaded with a concentrate, the scale may determine the
concentration (diluent volume to concentrate ratio) of the contents. If the mixing bag is not
preloaded with a concentrate, the scale may determine the volume of water added to the tank.
In an embodiment, the mixing bag has a sterile interior and the fluid provided to the mixing
bag is sterile. The recirculation pump 54 is connected to a tube for mixing the contents of the
mixing bag. The fill pump 56 is attached to a fill tube 60 which fluidly connects the solution
from the mixing bag to a nozzle at the filling station 36, described in more detail below. The
fill tube 60 may include at least two sterilizing filters that filter the solution before it reaches
the filling station 36. Other methods or devices readily available to a skilled person in the art
may be used to produce the solution. For example, in-line mixing technology, such as that
described in United States Patent Num. 8,271,139, may replace the mixing bag. By accessing
a control panel 62 of an on-board central processing unit 64 (illustrated in Fig. 1), an operator
may control a number of parameters relating to the solution of the mixing bag, such as amount
of liters in a batch to fill the mixing bag and time needed to mix the solution. The operator
may also control operations related to the mixing process of the mixing tank 50 such as
operating an auto-cycle and draining the contents of the mixing bag into sump.
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[00132] The on-board central processing unit (CPU) 64 of the machine 10 (illustrated in Fig.
1) operates and controls the automated processing system 22 by communicating with the
recirculation and fill pumps 54, 56, the carousel assembly 24, and various tooling devices at the
stations 34, 36, 38, 40. Generally, the CPU 64 is configured to receive signals from proximity
switchcs, transmit commands or signals to actuating dcvices, monitor scnsors, and proccss
information gathered and received from the sensors. For example, the CPU 64 communicates
with the fill pump 56 to begin pumping fluid and to stop pumping fluid when a product bag is
filled at the filling station 36. Concurrently, the CPU 64 monitors the testing station 40,
processes the results of the filter integrity test, and unloads a filled product bag 28 based on the
processed results. The CPU 64 then relays a signal to the carousel assembly 24 to rotate one
interval. The operation of the CPU 64, as it relates to each station 34, 36, 38, 40 of the system
22, will be described in more detail below. In the illustrated example, the CPU 64 controls the
processing system 22 locally and may be accessed by the control panel 62 located on an outer
wall of the machine 10. In other embodiments, the CPU 64 may remotely control the processing

system 22 of the machine 10 via wireless communication systems.

[00133] As discussed above, the CPU 64 controls the automated rotation and at the aspects of
the processing system 22 by communicating with the carousel assembly 24.  Fig. 4 illustrates
that the carousel 24 includes various internal components 65 mounted to a core 66 a protective
shield 68 (Fig. 1) and a top plate 70 (Figs. 1-3). A rotating carousel plate (or carousel) 72 and a
central stationary tool plate 74 are illustrated in both Figs. 1 and 4. The internal components 65
are mounted to the core 66 at a position relative to a corresponding station and may include a
servo indexer 76 or other drive mechanism, sensing devices, and/or linear and rotational
actuators. The tool plate 74 and the core 66, which share the central axis X with the carousel 72,
remain stationary as the servo indexer 76 rotates the carousel plate 72. The servo indexer 76
receives command signals from the CPU 64 to rotate the carousel plate 72 in intervals, and
pauses before receiving a command to rotate the carousel plate 72 again. The stations 34, 36, 38,
4() are optimally located about a perimeter of the carousel assembly 24 and relative to the
internal components 65 of each station to perform its designated task when the carousel assembly

24 1s at rest.
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[00134]  As used herein, the term “tooling” may be used to describe any device, mechanism,
apparatus, or actuator, including tubes, diverters, load cells, sensors, proximity switches, etc.,
that are assigned to a particular stage and/or station 34, 36, 38, 40 of the processing system 22,
and are positioned relative to the station 34, 36, 38, 40 to perform an assigned task of the
process. The tooling may be externally located from the carousel assembly 24 or may be one of
the internal components 65 mounted to the core 66. The tooling, whether externally or
internally located relative to the carousel assembly 24, may directly or indirectly interact with
the product bag 28 as the product bag 28 reaches each station. Such interactions as described
herein, include but are not limited to measuring, cutting, sealing, engaging, removing,

connecting, and/or gripping various parts or components of the product bag 28.

[00135] Figs. 5-8 illustrate first and second exemplary product bags 28 that can be used in the
processing system 22. These product bags, various components and characteristics thereof, and
other examples that could be used in the disclosed process and machine are disclosed in U.S.
Provisional Patent Application No. 62/281,799, entitled “STERILE SOLUTION PRODUCT
BAG,” filed January 22, 2016, and European Patent Application No. EP16152332.9, entitled
“FILTER MEMBRANE AND DEVICE,” filed January 22, 2016. In the first illustrated
example of Figs. 5-6, a product bag 100 includes a bladder 102, a stem 104, a filter 106
disposed in-line with the stem 104, and a sterile closure cap 108. The bladder 102 is a fillable
pouch that can have a standard volume capacity. The interior of the product bag 100 is pre-
sterilized. At least partially surrounding a perimeter of the fillable pouch is a sealed border 110
having a plurality of apertures 112 configured to receive mounting pins 210a, 210b (Fig. 9) for
placing the bag 100 in the machine 10. The bladder 102 is fluidly connected to the stem 104 at
an opening 114 at a first end 116 of the bladder 102. Administration and medication ports 118,
120 are disposed at a second end 122 of the bladder 102.

[00136] The stem 104 is a narrow tube that fluidly connects an inlet 124 of the stem 104 to
the opening 114 of the bladder 102. The stem 104 includes a tapered head 126 defining the
inlet 124, a collar 128 connecting a first stem part 130 to the tapered head 126, a second part
132, and a duct 134 defining a stem outlet 136. The sterile closure cap 108, in this version, has

a hemispherical knob 138 attached to a neck 140 that sealably covers or is inserted into the inlet
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124 of the stem 104 and maintains the sterility of the interior during storage and
distribution. The filter 106, in this version, has a flat filter membrane 142 disposed in-line
with the stem 104 between the first and second parts 130, 132 of the stem 104. The tapered
head 126 may be a female fitting that sealingly engages a male, luer fitting of the machine
16 during filling, as described below and illustrated in Fig. 21.

[00137] So configured, a solution may enter the inlet 124 of the stem 104 and pass
through the head 126 and into the first part 130 toward an inlet 144 of the filter 106. The
solution then passes through the flat filter membrane 142, out a filter outlet 146, and into
the second part 132 of the stem 104. The duct 134 directs the filtered solution from the
second part 132 and to the opening 114 of the bladder 102. The second part 132 of the
stem 104 is defined by the area of the stem 104 between the outlet of the filter 146 and an
inlet 148 of the duct 134 and may be referred to as a cut and seal area 132. The stem 104
provides an isolated fluid connection between the inlet 124 and the bladder 102, such that
once the solution is filtered through the filter membrane 142, the filtered solution passes

directly into the sterilized environment of the bladder 102.

[00138] The filter 106 illustrated in Figs. 5-6 is a membrane filtration device and in one
version can include the membrane filter disclosed in U.S. Pub. No. 2012/0074064 and
PCT/EP2015/068004. The present disclosure is not limited to the filter 106 of Figs. 5-6.

[00139] An alternative product bag 150 illustrated in Figs. 7-8 includes a similar bladder
152 and a sterile closure cap 154 to the first product bag 100. In the second example, a
filter 155 is disposed within a stem 156. The stem 156, which may be tapered or
cylindrical, does not provide a separate inlet and outlet connection ports for the filter 155
as illustrated in the product bag 100 of Figs. 5-6. Instead, the filter 155 conforms to the
shape of the stem 156 such that the stem 156 does not have any breaks or bends to
accommodate the filter 155 or filtration device. The filter material may be a fibrous
material designed and rated to be a sterilizing grade filter. In an embodiment , the fibrous
material may be produced with a porosity of - 0.2 microns (um). In other embodiments,
the filter 155 may be a cylindrical hollow tube filter of a polymer material with 0.2 micron
(um) pores. In other embodiments, the porosity can vary to address filtration requirements.

By way of example, the porosity can be less than 0.2 micron. Other versions of
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sterilizing grade filters are also contemplated. Reference numbers not included or that have the
same numbers in Fig. 7-8 indicate similarly or identical elements of the product bag 100 in Fig.

5-6.

[00140] The filter pore size for product bags 100, 150 effectively sterilizes the solution and
removes non-viable contaminants as the solution passes through the inlet 124 of the stem 104
and into the bladder 102 at the bladder opening 114. While the product bag 100 of Figs. 5-6 is
illustrated throughout the following figures describing the filling machines and process of the
present disclosure, the product bag 100 may be replaced by the second exemplary product bag
150 illustrated in Figs. 7-8. Moreover, the product bag 100, 150 is not limited to the two
examples 100, 150 illustrated in Figs. 5-8, but may be any product bag having a filtering capacity
and that adequately sterilizes the solution and removes non-viable contaminants in the solution.
Materials of the product bag may vary according to the solution being processed, and are not
limited to the materials described herein. As referred herein, the term “solution” is a fluid, such
as saline and/or any type of fluid medicinal product. Sterilization and contaminant removal

requirements as it relates to filter pore size may vary according to the fluid being processed.

[00141] Figs. 9-10 illustrate a movable cradle assembly 200 that is configured to receive and
carry a product bag 100, 150. The cradle assembly 200 includes a product bag support plate 202,
a back plate 204, and a nest 206 that can move together as a unitary piece along first and second
parallel guide bars 208a, 208b. First and second hang pins 210a, 210b are housed in first and
second pin support blocks 212a, 212b, respectively, which are supported by first and second
shoulder brackets 214a, 214b of the support plate 202. The pin support blocks 212a, 212b align
the hang pins 210a, 210b to the plurality of apertures 112 of the sealed border 110 of the product
bag (Figs. 5, 7). The product bag 100 is secured to the cradle assembly 200 by sliding the first
and second mounting hang pins 210a, 210b through the apertures 112 of the product bag 100.
The bladder 102 is supported by the bag support plate 202 when the bag 100 is secured by the
hang pins 210a, 210b (Fig. 11).

[00142] The nest 206, which is attached to the back plate 204, includes first and second
gripping fingers 215a, 215b that releasably grip the collar 128 of the stem 104 (Figs. 5, 7) when
the product bag 100 is loaded to the cradle assembly 200. The back plate 204 carries a filter
support plate 216 having parallel filter support prongs 218. The filter support plate 216 is
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aligned with the nest 206 and may be manually adjusted along a track 220 formed in the back
plate 204 according to the placement of the filter 106 relative to the collar 128. For example, the
filter support plate 216 may be adjusted to accommodate a different length of the stem 104.
Additionally, the support prongs 218 may be adjusted to accommodate a different width of the
filter 106 such as the narrow filter 155 of the product bag 150 in Figs 7 and 8.

[00143] The hang pins 210a, 210b are retained within an angled bore of their respective
support blocks 212a, 212b. A connecting pull bar 222 (Fig. 9) couples the hang pins 210a, 210b
such that the pins 210a, 210b may slide together between an engaged position and a released
position. In the engaged position depicted in Fig. 9, a first end 224 of the pin 210a extends
through a face 226 of the support block 212a at an angle relative to the bag support plate 202.
In the released position (not illustrated), the first end 224 of the pin 210a (210b) is retracted into
the block 212a (212b), compressing a spring disposed within the angled bore of the support
block 212a (212b). When the pull bar 222 is pulled in a direction away from the from the cradle
assembly 200, the pins 210a, 210b retract together into their respective support blocks 212a,
212b, occupying the released position. As the pins 210a, 210b retract, the pins 210a, 210b slide
out of and away from the apertures 112 of the product bag 100, thereby releasing the bag 100
from the cradle assembly 200. When the pull bar 222 is released, the compression spring returns

the pins 210a, 210b to the engaged position.

[00144] As illustrated in Fig. 9, an actuating shaft 228 is coupled to the support plate 202 back
plate 204, and nest 206, as well as, first and second guide rollers 230a, 230b, which in turn are
slidably coupled to the guide bars 208a, 208b. The guide rollers 230a, 230b allow the support
plate 202, the back plate 204, and the nest 206 to move relatively with minimal friction and/or
resistance along the guide bars 208a, 208b when the actuating shaft 228 is moved. The guide
rollers 230a, 230b enable the cradle assembly 200 to remain aligned with the guide bars 208a,
208b as the assembly 200 moves between a rest position and an elevated position. Figs. 9 and 10
illustrate the cradle assembly 200 in the rest position. A button 232 and a flange 234 are
attached to a free end of the shaft 228, for receiving an upwards axial force to move the support
plate 202, back plate 204, next 206, vertically upwards at certain positions in the filling machine
10. For example, at the filling and testing stations 36, 40, the cradle assembly 200 may be lifted

and lowered as a unit in a vertical direction V (i.c., a direction parallel to the central axis X of the
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carousel assembly 24) to engage with the tooling at each station 36, 40. The cradle assembly

200 is not limited to the structure as illustrated and described herein.

[00145] Figs. 11-12 illustrate an assembled carrousel assembly 300 having the plurality of
cradle assemblies 200, each loaded with a product bag 100, and evenly disposed about a
perimeter of the carousel plate 72. A servo indexer 76 (Fig. 4), or other actuating device
known in the art, rotates the carousel plate 72 in evenly spaced intervals in a clockwise rotation
about the central axis X. At a loading position 32 (seen in Fig. 12), an empty product bag 100
is secured to the cradle assembly 200, together forming a loaded cradle 310. As illustrated in
Fig. 11, the first and second gripping fingers 215a, 215b of the nest 206 releasably grip the
collar 128 of the stem 104 such that the sterile closure cap 108 and tapered head 126 are
positioned above the nest 206. The filter 106 is rigidly supported by the filter support prongs
218 of the filter support plate 216 and is aligned with the stem 104 and opening 114 of the
bladder 102. Fig. 12 illustrates a top view of the loaded cradle assembly 310, where the pull
bar 222 and the first and second hang pins 210a, 210b are in the engaged position to hold the
product bag 100 against the support plate 202. In another embodiment, a magazine holding a
plurality of product bags may be loaded to the cradle assembly at the loading position. After a
complete rotation of the carousel, a product bag from the magazine may automatically replace
the previous product bag. In yet another embodiment, the cradle assembly 200 may be loaded
with a bag unit having multiple bladders sealably connected by a single stem or other
configuration, such a bag unit and various components and characteristics thereof being
disclosed in U.S. Provisional Patent Application No. 62/281,799, entitled “STERILE
SOLUTION PRODUCT BAG,” filed January 22, 2016, European Patent Application No.
EP16152332.9, entitled “FILTER MEMBRANE AND DEVICE,” filed January 22, 2016,
PCT/EP2017/051044, entitled “FILTER MEMBRANE AND DEVICE,” filed January 19,
2017, and PCT/US17/14253, entitled “STERILE SOLUTIONS PRODUCT BAG,” filed
January 20, 2017. In this example, the solution is dispensed at the filling station 36, filtered by
a single filter disposed in-line with the stem, and then distributed to the multiple bladders.

[00146] The term actuator, as referred to herein, includes a motor that moves or controls a

mechanism or system that may be powered by electric current, hydraulic fluid pressure, or
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pneumatic pressure. The carousel described herein may be controlled or operated by a rotary
actuator, but other embodiments may include a linear actuator. For example, the carousel may
be replaced with a linear assembly line, such as a conveyor belt, that moves in spaced intervals
between positions and/or stations. In this example, the stations would be positioned relative to
the lincar conveyor belt or other method of lincar conveyance to perform cach process involved

and required for filling bags of sterile solution.
[00147] Station I. Cap Removal Station

[00148] Referring now to Figs. 13-17B, the loaded cradle 310 is moved to the cap removal
station 34 (Fig. 3) to perform sterile closure cap removal. A cap removal tooling 400 positioned
at the station 34 includes a forked ramp device 402 and connecting scrap tube 404. In a
preferred embodiment, a base block 406 of the ramp device 402 includes a recess 408 defining a
sterile closure cap travel path from a first end 410 of the block 406 to a second end 412 of the
block 406 where the sterile closure cap 180 is deposited into the scrap tube 404 (Fig. 17B). As
most clearly illustrated in Fig. 17A, the first end 410 of the block 406 has an L-shaped cross-
section forming a shelf 414. A slot 416 formed in a portion of the recess 408 is defined by a first
seat 418 and a second seat 420. A cross-sectional view A-A of Fig. 14A is illustrated in Fig. 14B
and is taken at a midpoint of the slot 416 to illustrate the shelf 414 and the second seat 420. The
shelf 414 is sized to provide a clearance, as shown in Fig. 14A, for the nest 206 of the cradle 310

to pass under the block 406 as it moves passed the cap removal tooling 400.

[00149] As depicted in Figs. 15-17B, first and second ramped inserts 422, 424 are attached to
first and second seats 418, 420 within the recess 408 to form a ramp feature 425 and a channel
426. The channel 426 effectively narrows the slot 416 and provides a width that is both larger
than a diameter of the neck 140 of the sterile closure cap 108 and smaller than a diameter of the
knob 138 of the sterile closure cap 108 (Figs. 16, 17A). In the Figs. 14B, 17A-17B, three sterile
closure caps are illustrated at three different locations along the channel 426 of the ramp device
402 to illustrate the cap removal and disposal process. For example, a first sterile closure cap
180a engaged with the stem 104 is located at a mouth 428 of the channel 426 when the loaded
cradle 310 is at rest at the cap removal station 34 (Fig. 15). As depicted in Fig. 14B, the neck
140 of the sterile closure cap 108 is positioned at a height parallel to a low point 430 of the ramp
425. The channel 426 may be slightly curved, as illustrated in Fig. 17B, to correspond with a
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trajectory of the stem 104 as the carousel 72 rotates the cradle 310 from the cap removal station
34 to the filling station 36. As the carousel 72 rotates the cradle 310 passed the cap removal
tooling 400, the sterile closure cap 108 is guided through the channel 426 and becomes separated
from the stem 104 as the sterile closure cap 108 travels up the ramp 425 (Figs. 17A-17B). A
sccond sterile closure cap 108b is located at a top point 432 of the ramp 425 (Figs. 14B, 17A)
after the neck 140 of the sterile closure cap 108 disengages from the inlet 124 of the stem 104.
The sterile closure cap 108 is then diverted toward an opening 434 of the scrap tube 404, as
illustrated by a third sterile closure cap 108c in Fig. 17B. The sterile closure cap 108 may not be
removed from the stem 104 until the cradle 310 moves from the cap removal station 34 to the
filling station 36 to minimize a time period for the introduction of environmental contaminants
while the inlet 124 of the stem 104 is uncovered and exposed to the processing compartment

environment.

[00150] The cap removal tooling 400 engages the neck 140 of the sterile closure cap 108 to
remove the sterile closure cap 108 from the inlet 124 of the stem 104 in a sterile manner as the
loaded cradle 310 passes the cap removal tooling 400 when the carousel 72 rotates (Fig. 14A).
The scrap tube 404 collects the sterile closure caps and discards the removed caps to the storage
bin compartment 16. Although the illustrated example provides for an automated method, the
sterile closure cap 108 may be removed manually or by other means. After the sterile closure
cap 108 is removed the machine automatically rotates the loaded cradle number to the filling

station 360.
[00151]  Station II. Filling Station

[00152] Figs. 18-19 illustrate the loaded cradle assembly 310 positioned at the filling station
36 adjacent and below a filling station tooling 500. The filling station tooling 500 includes a
dispensing apparatus 502 (Figs. 20A-21) suspended from to the rail 19 of the base frame 18 (Fig.
1), and a sensing and actuating apparatus 504 attached to the core 66 of the carousel assembly
300. In Figs. 18-19, the dispensing apparatus 502 suspends a nozzle assembly 506 above the
loaded cradle 310 such that a nozzle 508 of the fill tube 60 and a fill fitting fixture 510 of the
assembly 506 are aligned with the nest 206 and the stem 104 of the product bag 100. The fill
tube 60 is fluidly connected to the solution of the mixing bag and draws solution from the mixing

bag of the mixing tank 50 to dispense the solution (Fig. 1). The tube 60 passes through a
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partition separating the solution processing compartment 14 to the product bag assembly
compartment 12 (Fig. 1), and is held between a swing clamp head 514 and a rotating swing
clamp 516 (Figs. 18-21) of the fill fitting fixture 510. llustrated in Figs. 20A-21, the swing
clamp head 514 and swing clamp 516 are shaped to secure a nozzle head 518, which may be a

Iuer fitting, into placc.

[00153] Turning now to Figs. 20A-20B, the fill fitting fixture 510 of the nozzle assembly 506
is attached to the mount head 512 by a sliding rod 520. Fig. 20B illustrates the sliding rod 520
lIoosely disposed within a bore 522 of the mount head 512 where a capped end 524 of the sliding
rod 520 rests on an angled seat 526 of the bore 522. The loose fitting of the rod 520 within the
bore 522 allows the fill fitting fixture 510 to float in the vertical direction V relative to the fill
head mount 512. The floating arrangement may be seen in the cross-sectional view of Fig. 20B
and in Fig. 21. As illustrated in Fig. 21, the fill fitting fixture 510 floats above the stem 104 of
product bag 100 such that fill fitting fixture 510 may easily engage the tapered head 126 of the
stem 104 without exerting excess force onto the stem 104. The tapered head 126 of stem 104
and the nozzle 508 are engaged, effectively pushing the capped end 524 of sliding rod 520 away
from the angled seat 526, and through the bore 522. As seen in Fig. 21, a proximity switch 527,
or other motion sensing device, can be located adjacent an opening of the bore 522 and may
detect the sealing engagement of the nozzle 508 and the stem 104 as it detects the capped end 24

of the rod 520 being raised relative to the angled seat 526.

[00154] Returning back to the loaded cradle 310 of Fig. 18, the sensing and actuating
apparatus 504 includes a load cell 528 and an actuator 530 that may be connected to the core 66
of the carousel assembly 300. The sensing and loading apparatus 504 receives the flange 234
and button 232 of the actuating shaft 228 of the cradle 310 as the cradle 310 reaches the filling
station 36. The actuator 530 lifts the cradle assembly 310, via the actuating shaft 228, along the
guide posts 208a, 208b to sealably connect the stem 104 of the product bag 100 with the nozzle
508 as described above. As the product bag 100 is filled with solution, the load cell 528 senses
the weight of the product bag 100 via the actuating shaft 228. Once a predetermined weight of
filtered solution is collected in the bladder 102 and has been sensed by the load cell 528, the fill
tube 60 stops dispensing the solution from the mixing bag. The cradle 310 is then lowered by
the actuator 530 and the outlet 532 of the nozzle assembly 506 and the inlet 124 of the stem 104
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disengage. As used herein, the term “sealably connect” or “sealingly engage” refers to a leak-

free connection or engaging relationship that is isolated from the environment.

[00155] The filling station tooling 500 described herein may be automated or manually
controlled. In the preferred example illustrated in Figs. 18-19, the CPU 64 commands the
actuator 530 to lift the loaded cradle 310 to meet the nozzle assembly 506 (Fig. 21). The
proximity switch 527 attached to the mount head 512 senses a connection between the nozzle
508 and stem 104 has been made (via movement of the sliding rod 524 through the bore 522 of
Fig. 21), and transmits that information to the CPU 64 accordingly. The CPU 64 then turns on or
activates the fill pump 56 (Fig. 2) to begin pumping the solution from the mixing tank 50,
through the fill tube 60, and to the nozzle assembly 506 to fill the product bag 100. The CPU 64
continuously monitors the load cell 528 (Fig. 18) coupled to the cradle assembly 310 that reads
and transmits the weight of the product bag 100 as the bag fills with fluid. Once a predetermined
weight is met, the CPU 64 signals to the fill pump 56 to stop pumping the solution through the
fill tube 60. The CPU 64 then signals the actuator 530 to lower the cradle assembly 310 to
disengage the stem 104 of the product bag 100 from the nozzle 508. Once the actuator 530
returns the cradle assembly 310 to the original position (as illustrated in Fig. 18), the CPU 64
communicates to the servo indexer 76 of the carousel assembly 300 to rotate the carousel 72 to

the sealing and cutting station 38.
[00156]  Station III. Sealing and Cutting Station

[00157] Figs. 22-24C illustrate the loaded cradle assembly 310 and sealing and cutting tooling
600 at the sealing and cutting station 38 (Figs. 2-3). The sealing and cutting tooling 600 includes
a sealing device 602 and a cutting device 604 that are configured to move toward and away from
the stem 104 of the filled product bag 100 to seal and cut the stem 104. As illustrated in Fig. 22,
a sealer 606 of the sealing device 602 and a cutter 608 of the cutting device 604 are in a retracted
position such that the sealer 606 and the cutter 608 are positioned away from the stem 104 of the
product bag 100. The sealer 606 and the cutter 608 are also in an open position to receive the
stem 104. Turning first to the sealing device 602, the sealer 606 is actuated by first and second
actuators 614, 616 that move the sealer 606 toward and away from the stem 104, and open and
close the sealer 606 around the stem 104, respectively. The sealer 606 may be a conventional

heat seal gun with heated jaws 610 that clamp together, or close, when a trigger 618 of the sealer
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606 is engaged. The sealer 606 is attached to a tube seal head 620 such that the stem 104 is
positioned in-line with a midpoint between the jaws 610. The first actuator 614 is attached to the
tube scal head 620 and is configured to advance the sealer 606 toward and away from the stem
104. The second actuator 616 is configured to engage and disengage the trigger 618 to close and

opcen the jaws 610, respectively.

[00158] Similarly, the cutting device includes a first actuator 622 that advances the cutter 608
toward and away from the stem 104. The cutter 608 of the cutting device 604 includes jaws 612
having a blade 624 and a stem guide 626 to cut the stem 104 when the jaws 612 are closed. The
stem guide 626 provides a semi-circular aperture 628 to receive the stem 104 as the blade 624
cuts through the stem 104. The midpoint of the jaws 612 of the cutter 608 is aligned with the
stem 104.

[00159] The sealer 606 and the cutter 608 are positioned so that the jaws of each device
engage the sealing and cutting area 132 of the stem 104 (Figs. 5-8). For example, Figs. 23A-23B
illustrate a side view of the sealer 606 and the cutter 608 and how each aligns with a certain area
located on the stem 104. As indicated in Fig. 23B, the jaws 612 of the cutter 608 are configured
to cut the stem 104 at an area 630 below the outlet 146 of the filter 106, and the sealer 606 is
configured to create a seal on the stem 104 at an area 632 below the cutting area 630 and above

the inlet 148 of the duct 134.

[00160] In the preferred example of Figs. 24A-24C, the CPU 64 activates the sealing and
cutting devices 602, 604 at the sealing and cutting station 38. Fig. 24A depicts the sealer 606
and the cutter 608 in both the open position and the retracted position. The CPU 64 sends a
command to the first actuator 614, which responds by sliding the tube seal head 620 toward the
stem 104, as illustrated in Fig. 24B. A proximity switch (not illustrated) may sense the stem 104
positioned between the jaws 610 of the sealer 606 and transmits a signal relaying the location to
the CPU 64. The CPU 64 sends a command to the second actuator 616 to engage the trigger 618
of the sealer 606 to clamp the jaws 610 onto the stem 104. As the jaws 610 clamp onto the stem
104, the seal area 632 of the stem 104 is pressed closed and heated to create a seal (Fig. 24B).
After the stem 104 is effectively sealed, the CPU 64 commands the second actuator 616 to
release the trigger 618, and commands the first actuator 614 to retract the tube seal head 620

away from the cradle 310. Once the sealer 606 is positioned away from the stem 104, the CPU
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64 commands the actuator 622 of the cutting device 604 to move the cutter 608 toward the stem
104. A proximity switch 634 senses the cutter 608 in position around the stem 104 and transmits
that information to the CPU 64. In response, the CPU 64 activates the jaws 612 of the cutter 608
to close around the stem 104 to make a single cut, as illustrated in Fig. 24C. The CPU 64 signals
to the actuator 622 to return the cutter 608 to the open and retracted position, as illustrated in Fig.
22. Although the stem 104 is cut, the product bag 100 remains attached to the support plate 202
of the cradle 310 via the hang pins 210a, 210b, and the stem 104 and filter 106 remain attached
to the back plate 204 via the nest 206 and filter support prongs 218.

[00161] Although Figs. 22-24C illustrate a preferred system and process for sealing and
cutting the stem 104 of the product bag 100, the disclosed system is not limited to the tooling
600 depicted in the figures. In other embodiments, the sealing apparatus may be positioned at an
angle relative to the cradle assembly 310, and the cutting apparatus may be positioned directly in
front of the cradle assembly 310. Alternatively, the sealing and cutting functions may be
completely or partially processed by hand. Once the stem 104 of the filled product bag 100 is
sealed and separated from the bladder 102, the carousel 72 rotates the cradle 310 to the testing

and unloading station 40 (Figs. 2-3).

[00162] The integrity test may be run before the stem 104 is sealed and cut. In an
embodiment of the system and machine, the third station 38 may only have a sealing or crimping
device. In this case, the stem 104 may be hermetically crimped, rather than sealed, at the third
station 38 before moving to the testing and unloading station 40. After the filter integrity test has

been performed, the stem 104 may then be sealed and cut as described herein.

[00163] To avoid microbial growth, it may be advantageous to seal (or crimp) the stem 104
shortly after the product bag 100 has been filled with fluid. The filter media effectively filters
out microbes and bacteria when the product bag 100 is filled at the filling station 36. Therefore,
it is possible that the filtered microbes may grow through the pores and the bacteria may release
endotoxins, therefore creating a sterility issue, if the stem 104 of the bag is not sealed or

hermetically crimped in due time.

[00164] Station IV. Testing and Unloading Station
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[00165] Figs. 25-26 illustrate the tooling 700 of the testing and unloading station 40, which
includes a stem-gripping device 702, a filter testing device 704, an actuator 706, a diverter 708,
and a pin-pull device 710. The filter testing device 704 is mounted to the rail 19 of the base
frame 18 and located above the stem 104. The filter testing device may be pre-programmed or
controlled to perform a filter integrity test, such as a bubble test, a pressurc degradation test,
water intrusion test, a water flow test, or any suitable test known in the art. A pressure
degradation test is a method for testing the quality of a filter either before or after the filter has
been used. In the preferred embodiment, the filter 106 disposed in-line with the stem 104 of the
product bag 100 is tested after the solution passes through the filter 106 and into the bladder 102
of the product bag 100. To perform the integrity test, the actuator 706, which is connected to the
core 66 of the carousel assembly 300, lifts the actuating shaft 228 and cradle assembly 310
upwards toward a test head 712 of the filter testing device 704 until the test head 712 engages the
tapered head 126 of the stem 104. The filter integrity test determines the presence of any
structural flaws in the filter membrane 142 that may prevent the filter 106 from adequately
sterilizing a fluid as the fluid passes through the stem 104 and into the bladder 102. For
example, a hole having a diameter larger than 0.2 microns (um) in the filter membrane 142 may
allow particulates in the fluid to pass through the filter 106 and compromise or contaminate the

sterile environment of the bladder 102.

[00166] To perform the filter integrity test using a pressure degradation test procedure, the test
head 712 engages the head 126 of the stem 104 and applies an air pressure of a predetermined
value to the inlet 124 and filter membrane 142. In an embodiment the pre-determined value is
the pressure where gas cannot permeate the membrane 142 of an acceptable filter. A pressure
sensor, or other method of measuring the integrity of the filter, is located within the test head 712
and measures the pressure decay or diffusion rate through the filter membrane 142. The results
from the integrity test are assessed to determine the quality of the filter 106, and thercfore the
quality of the solution of the filled product bag 100. If the pressure sensor measures a decay or a

unexpected rate of decay, then the filter 106 fails the test.

[00167] Alternatively in a bubble point test, the test head 712 gradually increases the pressure
applied to the filter 106, and the increase in pressure is measured in parallel with the diffusion

rate of the gas through the media 142. Any disproportionate increase in diffusion rate in relation
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to the applied pressure may indicate a hole or other structural flaw in the filter membrane 142,

and the filter would fail the integrity test

[00168] Based on the results of the filter integrity test, a determination that the solution of the
filled product bag is either sterile or has the potential of being compromised may be made with a
high degree of certainty. The filter integrity test performed at the testing station 40 is not limited
to those methods described herein, and may include a different acceptable filter test designed to

assess the quality and performance of the filter.

[00169] As illustrated in Figs. 25 and 26, the diverter 708 is located below the cradle 310 to
receive and distribute the filled product bag 100. The diverter 708 includes a chute 714
positioned at an angle between an upper guide shaft 716 and a lower guide shaft 718. The chute
714 includes upper and lower chute supports 720, 724 that slidably couple to the upper and lower
guide shafts 716, 718. An actuator (not shown), such as a pneumatic actuator, moves the chute
714 between a first position and a second position along the guide shafts. In response to a signal
indicating a “pass” or a “fail” integrity test result, the actuator is activated to move the chute 714
into the second position or remains in a first position, accordingly. For example, if the filter 106
passes the integrity test, the diverter 708 is activated and the chute 714 occupies the second
position to receive an acceptable filled product bag. The chute 714 may direct the acceptable
bag to the exit chute 42 or to a bin for storage. On the other hand, if the filter 106 fails the
integrity test, the chute 714 remains in the first position (Figs. 25-26) and receives a rejected
product bag and relays the rejected bag to the storage bin compartment 16 for disposal. In the
illustrated example of Fig. 1, an accepted filled product bag 100 is located within the exit chute
42. While not illustrated, in other embodiments, the exit chute 42 may direct the acceptable bag

100 to a bin or may keep the product bag 100 on the exit chute 42 until manually removed.

[00170] After the diverter 708 either remains in the first position or moves the chute 714 to the
second position, the pin-pull device 710 may then remove the filled product bag 100 from the
cradle 310. In Fig. 25, the pin-pull device 710 of the testing station 40 is mounted to the tool
plate 74 of the carousel assembly 300 and is configured to pull the pull bar 222 to unload the
filled product bag 100. The pin-pull device 710 includes an actuated claw 726 with first and
second pull fingers 728 coupled to an actuator 732. The claw 726 provides an aperture 730
between the pull fingers 728 that receives the pull bar 222 of the cradle 310 as the cradle 310
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moves into position at the testing station 40. Fig. 25 illustrates the pull bar 222 disposed within
the aperture 730 of the claw 726. After the diverter 708 positions the chute 714 according to the
filter integrity test results, the actuator 732 is signaled to retract the claw 726 away from the
cradle 310. As the claw 726 moves, the pull fingers 728 engage the pull bar 222 to pull the hang
pins 210a, 210b from the aperturcs 112 of the product bag 100 and into the support blocks 212a,
212b. As the hang pins 210a, 210b retract, the filled product bag 100 drops from the cradle
assembly 200.

[00171] Referring back to the Figs. 25, and 27-29, the stem gripping device 702 is configured
to remove the stem 104 from the back plate 204 of the cradle assembly 310 and discard the stem
104 and the filter 106 after testing. The stem gripping device 702 includes a stem grip
mechanism 734 coupled to an actuator 736, as depicted in Fig. 25. As best illustrated in Figs.
27-29, the grip mechanism 734 includes a first and second rotating post 738, 740 attached to a
block 742 via first and second pins 745a, 745b. Each post 738, 740 includes an upper gripping
finger 744, a middle gripping finger 746, and a lower gripping bracket 748. Figs. 27-28
illustrated the mechanism 734 in an open position. The gripping fingers 744, 746 and gripping
bracket 748 of the first post 738 meet the gripping fingers 744, 746 and gripping bracket 748 of
the second post 740 when the first and second posts 738, 740 rotate about their respective pins
745a, 745b to occupy the closed position, as illustrated in Fig. 29. In particular, the mechanism
closes when the first post 738 rotates counterclockwise about the first pin 745a, and the second
post 740 rotates clockwise about the second pin 745b. In the closed position shown in Fig. 29,
the grip mechanism 734 forms a first aperture 750 between closed upper gripping fingers 744,
and a wider second aperture 752 between closed middle gripping fingers 746. The apertures
750, 752 correspond to the parts of the stem 104, particularly the tapered head 126 and the first
part 130, that are gripped by the grip mechanism 734. Turning back to Figs. 26-27, the actuator
736 attached to the block 742 is configured to advance the grip mechanism 734 toward and away
from the cradle assembly 310.

[00172] As depicted in Fig. 25, the grip mechanism 734 is fully extended by the actuator 736
and is positioned adjacent to the stem 104 of the bag 100. To remove the stem from the cradle
310, the rotatable posts 738, 740 rotate to the closed position and the gripping fingers 744, 746 of
the posts 738, 740 grip or clamp onto the tapered head 126 and the first part 130 of the stem 104.
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The stem 104 is removed from the cradle 310 when the actuator 736 retracts the grip mechanism
734, and causes the gripping fingers 744, 746 and brackets 748 to pull the stem 104 and the filter
106 free from the back plate 204 of the cradle 200. Once fully retracted, the grip mechanism 734
opens to release and discard the stem 104 and the filter 106 into the storage compartment 16.
After the stem 104, filter 106, and bag 100 arc removed from the cradle asscmbly, the carouscl

300 rotates the cradle 200 back to the loading position 32.

[00173] In the preferred example illustrated in Figs. 25-29, the CPU 64 operates the
automated process at the testing and unloading station 40. After the carousel 72 rotates the
cradle 310 to the testing position 40, the CPU 64 sends a command to the actuator 706 to lift the
actuating shaft 228 of the cradle 310 so that the tapered head 126 of the stem 104 meets the test
head 712 of the testing device 704. Once the test head 712 engages the stem 104, the CPU 64
signals a Integrity Tester (not illustrated) to perform the filter integrity test via the test head 712
and monitor the pressure sensor. The Integrity Tester processes the results from the pressure
sensor to determine whether the filter 106 passes or fails the integrity test, and sends the results
(either a pass or a fail) to the CPU 64. If the filter 106 passes the result, the CPU 64 commands
the actuator of the diverter 708 to move the chute 714 into the second position. The proximity
swiltch attached to the diverter 708 senses that the chute 714 is in position, and transmits the
information to the CPU 64. The CPU 64 then commands the actuator 732 of the pin-pull device
710 to move the claw 726 to engage the pull bar 222 and release the bag 100. The diverter 708
may sense the bag drop into the chute 714, and may transmit that information to the CPU 64. If
the chute 714 is in the second position, the CPU 64 signals to the diverter 708 to retract the chute
714 to occupy the first position. The CPU 64 may then activate the actuator 736 to advance the
stem grip mechanism 734 toward the stem 104 and to close the rotating posts 738, 740 around
the stem 104. Once the stem 104 is gripped by the gripping fingers 744, 746 of the stem grip
mechanism 734, the CPU 64 sends a signal to the actuator 736 to retract and open the grip
mechanism 734 to discard the stem 104 and the filter 106.

[00174] According to a preferred method of providing filled product bags of sterile fluid, the
method may include securing a product bag 100 to one of a plurality of movable cradles 200.
After securing the product bag 100 to a movable cradle 200, an inlet 124 of the stem 104 may be
connected to an outlet 532 of a nozzle assembly 506, at least partially filling the product bag 100
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with a fluid through a nozzle 508 of the nozzle assembly 506 to create a filled product bag 100,
wherein filling the product bag 100 includes passing the fluid through the filter 106 and into the
bladder 102. After filling, the method includes creating a seal on the stem 104 of the filled
product bag 100 at a location 632 below the filter 106, cutting the stem 104 at a location 630
abovc the scal and below the filter 106. Once the stem 104 is cut and the bag 100 scaled, the
method proceeds in performing an integrity test on the filter 106, removing the filled product bag
100 from the cradle 200, and depositing the filled product bag 100 into a first bin for rejected
bags if the filter fails the integrity test and a second bin for accepted bags if filter passes the

integrity test.

[00175] The method and machine disclosed herein provide considerable benefits over current
methods of terminal sterilization. The machine is portable and self-containing, allowing remote
health facilities and clinics to process a supply of sterile product bags without incurring the costs
of outsourcing from a third party. Additionally, the process and method described herein provide
sterile solution bags without using a sterilizing autoclave and/or expensive sterilization
equipment required to sterilize the working environment and eliminates the risk of formulation
degradation due to heat exposure. The self-contained and automated machine reduces the

sterilization procedures necessary to be performed in terminal sterilization processes.

[00176] The method and machine disclosed herein reduces risk of contamination. The
product bag having a filter disposed in-linc with a stem avoids exposing the post-filtered sterile
fluid to the working environment. Rather, the sterile filtered solution is never exposed to
environment thereby producing a fluid that has been subject to terminal sterilization filtration.
Moreover, in the case a filled product bag were determined to be compromised, the compromised
bag would be contained and discarded without contaminating the processing equipment of the

machine or other product bags being processed.

[00177] Further, the machine and processing system allow for a one-to-one processing and
testing correlation such that the quality of the solution in the product bag is ensured without

puncturing or destroying the filled bag.
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What is claimed is:

1. A method of providing a plurality of filled product bags of sterile fluid, the method
comprising:
providing a plurality of product bags, wherein each product bag has a bladder, a stem
fluidly connected to an opening of the bladder, and a filter disposed in-line with the stem; and
creating a plurality of filled product bags by performing the following on each product
bag:
at least partially filling the product bag with a fluid to create a filled product
bag, wherein filling the product bag includes passing the fluid through the filter and into the
bladder;
after filling, sealing the filled product bag;
performing an integrity test on the filter; and
correlating an integrity of the contents of the filled product bag to an integrity
of the filter based on an outcome of the integrity test,
wherein providing the plurality of product bags includes providing at least one

of the plurality of product bags with multiple bladders connected to the stem.

2. The method of claim 1, further including connecting an inlet of the stem to an outlet of
a nozzle.
3. The method of claim 2, further including securing a product bag to one cradle of a

plurality of movable cradles and rotating a carousel about a central axis, the carousel carrying
the plurality of movable cradles evenly disposed on a perimeter of the carousel, wherein
rotating the carousel moves each of the plurality of cradles between two positions of a

plurality of positions.

4. The method of claim 3, wherein connecting the inlet of the stem to the nozzle includes

moving the cradle.
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5. The method of any one of claims 2 to 4, wherein at least partially filling the product
bag includes drawing the fluid from a mixing bag through a fill tube, and dispensing the fluid
from the fill tube through the outlet of the nozzle.

6. The method of any one of claims 2 to 5, wherein connecting the inlet of the stem to the

nozzle includes engaging a luer fitting of the nozzle to the inlet of the stem.

7. The method of any one of claims 2 to 6, further comprising removing a sterile closure

cap covering the inlet of the stem before connecting the inlet to the nozzle.
8. The method of any one of claims 2 to 7, further including measuring an amount of
fluid in the bladder of the filled product bag with a load cell, and discontinuing filling the

product bag when the product bag contains a predetermined amount of fluid.

9. The method of claim 8, wherein discontinuing filling includes removing the inlet of

the stem from the nozzle.

10.  The method of claim 8, further including disconnecting the inlet of the stem from the

nozzle when the product bag is filled to the predetermined amount.

11.  The method of any one of claims 1 to 10, wherein performing the integrity test

includes performing at least one of a bubble test and a pressure degradation test.

12. The method of any one of claims 1 to 11, wherein performing the integrity test

includes sensing a pressure applied to the filter with a pressure sensor.

13.  The method of any one of claims 1 to 12, further including depositing the filled
product bag into a first bin for rejected bags if the filter fails the integrity test and a second bin
for accepted bags if filter passes the integrity test.
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14.  The method of claim 13, further including moving a diverter directed to one of the

first bin or the second bin based on the results of the integrity test.

15.  The method of any one of claims 1 to 14, wherein performing the integrity test

includes assessing the filter for structural flaws.

16.  The method of any one of claims 1 to 15, wherein passing the fluid through the filter
includes passing the fluid through a sterilizing grade filter.

17.  The method of any one of claims 1 to 16, wherein passing the fluid through the filter

includes passing the fluid through a 0.2 micron filter.

18.  The method of claim 3 or 4, further including removing the filled product bag from the

cradle.

19. A method of providing a filled product bag of sterile fluid, the method comprising:

providing a product bag having multiple bladders, a stem fluidly connected to the
multiple bladders, and a filter disposed in-line with the stem;

at least partially filling the multiple bladders with a fluid, wherein at least partially
filling the multiple bladders includes passing the fluid through the filter and into the multiple
bladders;

after filling, sealing the multiple bladders;

performing an integrity test on the filter; and

correlating an integrity of the contents of the filled multiple bladders to an integrity of

the filter based on an outcome of the integrity test.

20.  The method of claim 19, further including connecting an inlet of the stem to an outlet

of a nozzle before at least partially filling the multiple bladders.
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21.  The method of claim 19 or 20, wherein at least partially filling the multiple bladders
includes drawing the fluid from a mixing bag through a fill tube, and dispensing the fluid
from the fill tube through the outlet of the nozzle.

22.  The method of claim 20 or 21, wherein connecting the inlet of the stem to the nozzle

includes engaging a luer fitting of the nozzle to the inlet of the stem.

23.  The method of any one of claims 20 to 22, further comprising removing a sterile

closure cap covering the inlet of the stem before connecting the inlet to the nozzle.

24.  The method of any one of claims 19 to 23, further including discontinuing filling the

multiple bladders when the product bag contains a predetermined amount of fluid.

25.  The method of claim 24, wherein discontinuing filling includes removing the inlet of

the stem from the nozzle.

26.  The method of any one of claims 19 to 25, wherein performing the integrity test

includes performing at least one of a bubble test and a pressure degradation test.

27.  The method of any one of claims 19 to 25, wherein performing the integrity test

includes sensing a pressure applied to the filter with a pressure sensor.

28.  The method of any one of claims 19 to 25, wherein performing the integrity test

includes assessing the filter for structural flaws.

29.  The method of any one of claims 19 to 28, wherein passing the fluid through the filter
includes passing the fluid through a sterilizing grade filter.

30. The method of any one of claims 19 to 29, wherein passing the fluid through the filter

includes passing the fluid through a 0.2 micron filter.
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31. A method of providing a filled product bag of sterile fluid using a machine, the
method comprising:

loading a product bag onto the machine, the product bag including multiple bladders, a
stem fluidly connected to the multiple bladders, and a filter disposed in-line with the stem;

connecting an inlet of the product bag to a nozzle of the machine;

at least partially filling the multiple bladders with a fluid dispensed through the nozzle
to create a filled product bag;

sealing the stem of the filled product bag; and

removing the filled product bag from the machine.
32.  The method of claim 31, further comprising removing a sterile closure cap covering
the inlet of the stem before connecting the inlet of the product bag to the nozzle of the

machine.

33.  The method of claim 31 or 32, further comprising cutting the stem at a location

between the seal and the filter, and performing a filter integrity test on the filter.

34.  The method of claim 33, further including correlating the results of the filter integrity
test to a quality of fluid in the filled product bag.

35.  The method of any one of claims 31 to 34, wherein filling the product bag includes
passing the fluid through the filter.

36.  The method of any one of claims 31 to 35, further including assessing results from the
filter integrity test and determining the filled multiple bladders of the filled product bag as

acceptable or unacceptable.
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37.  The method of any one of claims 31 to 36, wherein at least partially filling the product
bag includes drawing the fluid from a mixing tank through a fill tube, and dispensing the fluid
from the fill tube through the nozzle.

38.  The method of any one of claims 31 to 37, wherein connecting the inlet of the stem to

the nozzle assembly includes engaging a luer fitting of the nozzle to the inlet of the stem.
39.  The method of any one of claims 31 to 37, wherein creating a filled product bag
includes discontinuing filling the product bag when the product bag contains a predetermined

amount of fluid.

40.  The method of claim 39, wherein discontinuing filling includes removing the inlet of

the stem from the nozzle.

41.  The method of claim 39, further including disconnecting the inlet of the stem and the

nozzle when the product bag is filled to the predetermined amount.

42.  The method of any one of claims 31 to 41, wherein performing the integrity test

includes performing at least one of a bubble test and a pressure degradation test.

43.  The method of any one of claims 31 to 41, wherein performing the integrity test

includes sensing a pressure applied to the filter with a pressure sensor.

44.  The method of any one of claims 31 to 41, wherein performing the filter integrity test

includes assessing the filter for structural flaws.

45.  The method of any one of claims 31 to 44, wherein filling the product bag includes
passing the fluid through the filter and into the multiple bladders.
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46.  The method of claim 45, wherein passing the fluid through the filter includes passing
the fluid through a sterilizing grade filter.

47.  The method of claim 45 or 46, wherein passing the fluid through the filter includes
passing the fluid through a 0.2 micron filter.

48. A system for creating sterile fluid-filled product bags, the machine comprising:

a nozzle assembly;

a carrier for receiving at least one product bag, the product bag including multiple
bladders, a stem fluidly connected to an opening of the multiple bladders, and a filter disposed
in-line with the stem;

the nozzle assembly having a nozzle configured to engage an inlet of the stem and
fluidly connect with the multiple bladders; and

a sealing device configured to seal the stem of the product bag at a location between
the multiple bladders and the filter.

49.  The system of claim 48, further comprising a testing station including a filter integrity
testing apparatus, the filter integrity testing apparatus including a filter testing device and a
pressure sensor,

wherein the filter testing apparatus is configured to engage the inlet of the stem to
perform a filter integrity test on the filter, and wherein the filter passing the filter integrity test
correlates to an accepted product bag and wherein the filter failing the filter integrity test

correlates to a rejected product bag.

50.  The system of claim 48 or 49, wherein the sealing device includes an actuator to

advance a sealer toward and away from the stem.

51.  The system of any one of claims 48 to 50, further comprising a cutting device for

cutting the stem at a location between the seal and the filter.
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52.  The system of any one of claims 48 to 51, further including a mixing bag for

containing a fluid, the mixing bag fluidly connected to the nozzle assembly.

53.  The system of claim 52, further including at least one sterilizing filter disposed within

a fill tube, the fill tube fluidly connecting the mixing bag to the nozzle assembly.
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