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PORT COMPRISING A HOSE BARB AND AN ELLIPTIC BODY

TECHNICAL FIELD

[0001] This disclosure relates to fluid storage and transportation for medical

devices.

BACKGROUND

[0002] Medical devices can be used to store and flow fluids such
biopharmaceutical fluids. Medical devices can flow fluids to other medical devices
for further processing or to a person for medical treatment. Medical devices must
meet industry safety and cleanliness standards to keep the biopharmaceutical fluids
free from contamination from the environment and the manufacturing process in order

to safeguard the health of the person receiving the medical treatment.

SUMMARY

[0003] This disclosure describes technologies related to a device, a system,
and a method for controlling a flow of a biopharmaceutical fluid with a

biopharmaceutical flow port.

[0004] In an example implementation, a biopharmaceutical flow port includes
ahose barb and an elliptic body. The hose barb includes a bore. The elliptic body is
coupled to the hose barb. The elliptic body includes a flow passage, a first edge, and
asecond edge. The flow passage is fluidly coupled to the bore. The first edge
extends from the elliptic body away from the flow passage in a first direction. The
second edge extends from the elliptic body away from the flow passage in a second

direction opposite the first direction.

[0005] In an aspect combinable with the example implementation, the hose

barb is integrally formed with the elliptic body.

[0006] In another aspect combinable with any of the previous aspects, the
hose barb includes a ridge configured to secure a conduit into fluid communication

with the bore.



10

16

20

25

WO 2023/018710 PCT/US2022/039823

[0007] In another aspect combinable with any of the previous aspects, the
flow passage is defined at least partially by a first flow passage portion having an
elliptical cross-section and a second flow passage portion having a circular cross-

section.

[0008] In another aspect combinable with any of the previous aspects, the first

flow passage portion and second flow passage portion are fluidly coupled.

[0009] In another aspect combinable with any of the previous aspects, a radial
centerline of the bore coincides with a radial centerline of the second flow passage

portion.

[0010] In another aspect combinable with any of the previous aspects, the
second flow passage portion meets the bore at a rounded shoulder of an inner surface

of the elliptic body defined by the flow passage.

[0011] In another aspect combinable with any of the previous aspects, the

flow passage includes a frusto-conical inner surface portion of the elliptic body.

[0012] In another aspect combinable with any of the previous aspects, the
frusto-conical inner surface portion includes a transition from the flow passage to the

bore.

[0013] In another aspect combinable with any of the previous aspects, the bore

and the second flow passage portion include a contiguous opening.

[0014] In another aspect combinable with any of the previous aspects, the

flow passage has a circular cross-section.

[0015] In another aspect combinable with any of the previous aspects, a
diameter of the circular cross-section flow passage and a diameter of bore are

substantially equal.

[0016] In another aspect combinable with any of the previous aspects, a radial

centerline of the bore coincides with a radial centerline of the flow passage.

[0017] In another aspect combinable with any of the previous aspects, flow
passage meets the bore at a rounded shoulder of an inner surface of the elliptic body

defined by the flow passage.
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[0018] In another aspect combinable with any of the previous aspects, the

flow passage includes a frusto-conical inner surface portion of the elliptic body.

[0019] In another aspect combinable with any of the previous aspects, the
frusto-conical inner surface portion includes a transition from the flow passage to the

bore.

[0020] In another aspect combinable with any of the previous aspects, the
flow passage is defined at least partially by a first flow passage portion having a
rounded rectangular cross-section and a second flow passage portion having a circular

cross-section.

[0021] In another aspect combinable with any of the previous aspects, the first

flow passage portion and second flow passage portion are fluidly coupled.

[0022] In another aspect combinable with any of the previous aspects, a radial
centerline of the bore coincides with a radial centerline of the second flow passage

portion.

[0023] In another aspect combinable with any of the previous aspects, the
second flow passage portion meets the bore at a rounded shoulder of an inner surface

of the elliptic body defined by the flow passage.

[0024] In another aspect combinable with any of the previous aspects, a major
dimension and a minor dimension of the rounded rectangular cross-section decrease
from first end of the elliptic body to a second end of the elliptic body and the second
end of the elliptic body is closer to the hose barb that the first end.

[0025] In another aspect combinable with any of the previous aspects, an inner

surface of the elliptic body includes a transition from the flow passage to the bore.

[0026] In another aspect combinable with any of the previous aspects, the bore

and the second flow passage portion have a contiguous opening,

[0027] In another aspect combinable with any of the previous aspects, the

second flow passage extends through the first flow passage into the hose barb.

[0028] In another aspect combinable with any of the previous aspects, the

circular cross-section extends outside the rounded rectangular cross-section.

PCT/US2022/039823
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[0029] Another aspect combinable with any of the previous aspects further
includes a ribbed portion formed on an outer surface of the elliptic body, and the
ribbed portion extends across the outer surface of the elliptic body from each of the

first and second edges toward the hose barb.

[0030] In another aspect combinable with any of the previous aspects, the first

edge and the second edge are integrally formed with the elliptic body.

[0031] In another aspect combinable with any of the previous aspects, each of
the first and second edges include a first curved surface and a second curved surface

that mirrors the first curved surface and meets the first curved surface at an edge.

[0032] In another aspect combinable with any of the previous aspects, the bore
is defined by a first radial dimension at a first end near the elliptic body and a second
radial dimension larger than the first radial dimension at a second end opposite the

first end.

[0033] Another aspect combinable with any of the previous aspects further
includes tabs that extend from the elliptic body.

[0034] In another example implementation, a biopharmaceutical liquid
container assembly includes a biopharmaceutical liquid container and a
biopharmaceutical flow port. The biopharmaceutical liquid container includes an
opening. The biopharmaceutical flow port includes any of the aspects previously
described. The biopharmaceutical flow port is coupled to the biopharmaceutical
liquid container within the opening and in fluid communication with a volume of the

biopharmaceutical liquid container.

[0035] In another aspect combinable with any of the previous aspects, the
biopharmaceutical liquid container includes a first sheet and a second sheet. The first
sheet includes a first outer edge. The second sheet includes a second outer edge

sealed to the first outer edge.

[0036] In another aspect combinable with any of the previous aspects, the
flow port includes a first flow port and the opening is a first opening. The

biopharmaceutical liquid container further includes a second opening and the

PCT/US2022/039823
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biopharmaceutical liquid container assembly further includes a second flow port

including any of the aspects previously described.

[0037] In another aspect combinable with any of the previous aspects, the

biopharmaceutical liquid container is plastic.

[0038] In another example implementation, a biopharmaceutical liquid
manifold system includes a first biopharmaceutical liquid container assembly
including any of the aspects previously described, a second biopharmaceutical liquid
container assembly including any of the aspects previously described, and a manifold
assembly including at least one conduit fluidly coupled to the first biopharmaceutical

liquid container and the second biopharmaceutical liquid container.

[0039] In another aspect combinable with any of the previous aspects, the first
biopharmaceutical liquid container is coupled to the at least one conduit by a first
hose barb of a first flow port and the second biopharmaceutical liquid container is

coupled to the at least one conduit by a second hose barb of a second flow port.

[0040] In another example implementation, a biopharmaceutical liquid
container manufacturing method includes placing at least a portion of an elliptic body
of a flow port in contact with a first sheet. The flow port includes a hose barb and an
elliptic body. The hose barb includes a bore. The elliptic body is coupled to the hose
barb. The elliptic body includes a flow passage, a first edge, and a second edge. The
flow passage is fluidly coupled to the bore. The first edge extends from the elliptic
body away from the flow passage in a first direction. The second edge extends from
the elliptic body away from the flow passage in a second direction opposite the first
direction. The biopharmaceutical liquid container manufacturing method includes
placing a second sheet on at least another portion of the elliptic body of the flow port

and the first sheet, and the sealing the second sheet to the flow port and the first sheet.

[0041] In an aspect combinable with the example implementation, the first

sheet and the second sheet each comprise a thermoplastic.

[0042] In another aspect combinable with any of the previous aspects, sealing

the second sheet to the flow port and the first sheet includes heating at least one of the
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second sheet, the flow port, or the first sheet and heat sealing the second sheet to the

flow port and the first sheet.

[0043] Another aspect further combinable with any of the previous aspects
further includes, prior to sealing the second sheet to the flow port and the first sheet,

compressing the second sheet, the flow port, and the first sheet together.

[0044] In another aspect combinable with any of the previous aspects,
compressing the second sheet, the flow port, and the first sheet together includes
maximizing an area of contact between the first sheet and the portion of the elliptic
body of the flow port and maximizing an area of contact between the second sheet

and the another portion of the elliptic body of the flow port.

[0045] In another aspect combinable with any of the previous aspects, the
portion of the elliptic body of the flow port includes a first outer surface of the elliptic
body that includes a first outer surface of the first edge and a first outer surface of the
second edge, and the another portion of the elliptic body of the flow port includes a
second outer surface of the elliptic body that includes a second outer surface of the
first edge and a second outer surface of the second edge, the second outer surface

opposite the first outer surface.

[0046] Another aspect further combinable with any of the previous aspects
further includes aligning a first tab of the flow port with an edge of the first sheet and

aligning a second tab of the flow port with an edge of the second sheet.

[0047] Another aspect further combinable with any of the previous aspects

further includes forming the flow port.

[0048] In another aspect combinable with any of the previous aspects, forming

the flow port includes injecting a plastic into a negative mold of the flow port.

[0049] In another aspect combinable with any of the previous aspects, the
steps of placing at least the portion of the elliptic body of the flow port in contact with
the first sheet, placing the second sheet on at least the another portion of the elliptic
body of the flow port and the first sheet, and sealing the second sheet to the flow port

and the first sheet are completed without human contact with the hose barb.
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[0050] Example implementations for controlling a biopharmaceutical fluid
according to the present disclosure may include one, some, or all of the following
features. For example, controlling the fluid with the biopharmaceutical flow port
according to the present disclosure may increase the cleanliness of the
biopharmaceutical fluid stored in the medical device. Specifically, portions of the raw
materials which will be used to construct a biopharmaceutical liquid container with
the biopharmaceutical flow port may no longer need to be touched. Reducing or
eliminating the number of times raw materials are touched may reduce contamination
from the environment and the manufacturing process. Additionally, the
biopharmaceutical flow port of the present disclosure can be positioned, in other
words, sandwiched, along the edges of two sheets used to manufacture the
biopharmaceutical liquid container. As another example, controlling the fluid with
the biopharmaceutical flow port according to the present disclosure may improve the
seal quality between the biopharmaceutical flow port and the biopharmaceutical liquid
container. The edges of the elliptic body may improve the seal quality. For example,
reducing the sharp transitions between surfaces of the elliptic body and the edges may
improve the quality of the seal. For example, when the projected direction orthogonal
to an outer surface of the elliptic body is aligned with a clamping direction of the
sealing equipment, the quality of the seal may be improved. Also, the alignment tabs
of the biopharmaceutical flow port may improve the positioning of the
biopharmaceutical flow port in the biopharmaceutical liquid container during the
manufacturing process, which may improve the quality of the seal and may reduce
contamination. Improving the quality of the seal may reduce fluid leakage pathways.
As a further example, controlling the fluid with the biopharmaceutical flow port
according to the present disclosure may reduce manufacturing scrap rates of the
biopharmaceutical liquid container. An external surface of the biopharmaceutical
flow port may align to the edges of the sheets which improves biopharmaceutical flow
port placement consistency and reduce manufacturing scrap rates. As a further
example, controlling the fluid with the biopharmaceutical flow port according to the
present disclosure may reduce manufacturing time. Using the external surface of the
biopharmaceutical flow port to align to the edges of the sheets may reduce the time to

properly align the biopharmaceutical flow port to the sheets, which may reduce the
7
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overall manufacturing time per biopharmaceutical liquid container. As still yet
another example, controlling the fluid with the biopharmaceutical flow port according
to the present disclosure may decrease the instances of biopharmaceutical liquid
container failure during use. Improving the seal quality during manufacturing may
result in fewer biopharmaceutical liquid container failures when the

biopharmaceutical liquid containers are filled.

[0051] As another example, controlling the fluid with the biopharmaceutical
flow port according to the present disclosure may improve biopharmaceutical liquid
container drainage. When the biopharmaceutical liquid container is placed in a
hanging position or utilized in a hands-off dispensing process and the
biopharmaceutical fluid transfer is initiated, the biopharmaceutical fluid can drain
more completely from the biopharmaceutical liquid container because the
biopharmaceutical flow port positioned on the edge of the biopharmaceutical liquid
container. As a further example, controlling the fluid with the biopharmaceutical flow
port according to the present disclosure may increase a fluid transfer rate from the
biopharmaceutical liquid container. The inner profile of the biopharmaceutical flow
port may increase the fluid transfer rate increasing a cross-sectional diameter and
decreasing flow turbulence by using a complex unstepped inner profile to flow the
biopharmaceutical fluid from the biopharmaceutical liquid container through the

biopharmaceutical flow port to another medical device or a person.

[0052] The details of one or more implementations of the subject matter
described in this disclosure are set forth in the accompanying drawings and the
description below. Other features, aspects, and advantages of the subject matter will

become apparent from the description, the drawings, and the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0053] FIG. 1A is a perspective view of an example implementation of a

biopharmaceutical flow port according to the present disclosure.

[0054] FIG. 1B is a cross-section view of the elliptic body of the example

implementation of the biopharmaceutical flow port of FIG. 1A.

PCT/US2022/039823
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[0055] FIG. 1C is a side cross-section view of the example implementation of

the biopharmaceutical flow port of FIG. 1B.

[0056] FIG. 1D is a side view of the example implementation of the
biopharmaceutical flow port of FIG. 1A.

[0057] FIG. 1E is a front view of the example implementation of the
biopharmaceutical flow port of FIG. 1A.

[0058] FIG. 1F is a top view of the example implementation of the
biopharmaceutical flow port of FIG. 1A.

[0059] FIG. 1G is another side cross-section view of the elliptic body of the
example implementation of the biopharmaceutical flow port of FIG. 1A with a second

flow passage.

[0060] FIG. 1H is a cross-section view of the elliptic body of the example
implementation of the biopharmaceutical flow port of FIG. 1G with the second flow

passage.

[0061] FIG. 11 is a cross-section view of the elliptic body of the example
implementation of the biopharmaceutical flow port of FIG. 1G with a third flow

passage.

[0062] FIG. 2A is a cross-section view of another example implementation of

the biopharmaceutical flow port according to the present disclosure.

[0063] FIG. 2B is another side cross-section view of an elliptic body of the
example implementation of the biopharmaceutical flow port of FIG. 2A.
p p

[0064] FIG. 2C is a bottom view of the example implementation of the
biopharmaceutical flow port of FIG. 2A.

[0065] FIG. 3 is a schematic diagram of an example implementation of a

biopharmaceutical liquid container assembly according to the present disclosure.

[0066] FIG. 4 is a schematic diagram of an example implementation of a

biopharmaceutical liquid manifold system according to the present disclosure.
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[0067] FIG. 5 is a flow chart that describes an example method of
manufacturing a biopharmaceutical liquid container assembly with a

biopharmaceutical flow port according to the present disclosure.

DETAILED DESCRIPTION

[0068] This disclosure describes technologies related to a device, a system and
a method for controlling a fluid with a biopharmaceutical flow port. FIGS. 1A and
1D-1F are each a perspective view of a biopharmaceutical flow port 100 for

controlling a fluid flow.

[0069] Generally, FIG. 1A illustrates an example implementation of the
biopharmaceutical flow port 100 according to the present disclosure in which a
biopharmaceutical fluid may be flowed. The biopharmaceutical flow port 100, in
some aspects, includes a hose barb 102 to couple the biopharmaceutical flow port 100
to a hose (e.g., hose 302 of the biopharmaceutical liquid container assembly 300
shown in FIG. 3). The hose barb 102 has a bore 104 to conduct the biopharmaceutical
fluid through the hose barb 102 and out an opening 122. Referring to FIG. 1A, in
some aspects, the biopharmaceutical flow port 100 includes an elliptic body 106.
Referring to FIGS. 1A and 3, the elliptic body 106 is coupled to the hose barb 102 to
conduct the biopharmaceutical fluids from a biopharmaceutical liquid container 304
of the biopharmaceutical liquid container assembly 300 to the hose 302. FIG. 1B is a
cross-section view of the elliptic body 106 of the biopharmaceutical flow port 100 of
FIG. 1A. As shown in FIG. 1B, the elliptic body 106 has a flow passage 108 fluidly
coupled to the bore 104. Referring to FIGS. 1A-1B, the elliptic body 106 has two
edges 110a and 110b (a first edge 110a and a second edge 110b) extending from the
elliptic body 106 away from the flow passage 108 in opposite directions as shown by
a first arrow 112 and a second arrow 114, respectively. The elliptic body 106 and the
two edges 110a and 110b define an outer surface 120. Referring to FIGS. 1A and 2,

the outer surface 120 couples to the biopharmaceutical liquid container assembly 300.

[0070] The biopharmaceutical flow port 100 can be a plastic. For example,
the plastic can be a low-density polyethylene plastic.

10
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[0071] FIG. 1C is a side cross-section view of the biopharmaceutical flow port
100 of FIG. 1B. Referring to FIG. 1C, the elliptic body 106 has a length 620. The
length 620 of the elliptic body 106 can be between 1 and 4 inches. As shown in FIG.
1C, the elliptic body 106 has a length 620 of 1.5 inches. The elliptic body 106 has a
width 622. The width 622 of the elliptic body 106 can be between 0.3 and 2 inches.
As shown in FIG. 1C, the elliptic body 106 has a width 622 of 0.375 inches. FIG. 1E
is a front view of the biopharmaceutical flow port 100 of FIG. 1A. Referring to FIG.
1E, the elliptic body 106 has a height 624. The height 624 of the elliptic body 106
can be between 0.3 and 2 inches. As shown in FIG. 1E, the elliptic body 106 has a
height 624 of 0.5 inches.

[0072] Referring to FIGS. 1A-1B and 1D-1F, the hose barb 102 is coupled to
the elliptic body 106. In some aspects, the hose barb 102 is integrally formed with the
elliptic body 106. For example, during a manufacturing process, the
biopharmaceutical flow port 100 can be formed by an injection molding process, a
pressing process, a machining process, or a three-dimensional printing process, the

hose barb 102 and the elliptic body 106 can be produced as a unitary body.

[0073] Alternatively, the hose barb 102 and the elliptic body 106 can be
formed separately, then later joined together. For example, the hose barb 102 and the
elliptic body 106 can include threads (not shown), which can couple the hose barb
102 to the elliptic body 106. For example, the hose barb 102 and the elliptic body 106
can be press fit (force or friction fit) together. For example, the hose barb 102 and the
elliptic body 106 can be held together by an adhesive.

[0074] In some aspects, the hose barb 102 has a ridge 116 extending from an
outer surface 118, as shown in FIG. 1A, to additionally couple the hose barb 102 to
the hose 302, as shown in FIG. 3. In some aspects, the hose barb 102 includes
multiple ridges 116 along the outer surface 118 (not shown). As shown in FIGS. 1A-
1B, the ridge 116 is triangular. Alternatively or in addition, the ridge 116 can be
semi-circular, square, or another geometric shape. A clamp (not shown), such as a
hose clamp, an ear clamp, or a snap ring, can be used to additionally couple the hose

barb 102 to the hose 302.

11
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[0075] Referring to FIG. 1C, the elliptic body 106 has an inner surface 140
which defines the fluid passage 108 to direct the flow of the biopharmaceutical fluid.
Referring to FIGS. 1A-1C, the flow passage 108 of the elliptic body 106 is fluidly
coupled to the bore 104 of the hose barb 102. Generally, the flow passage 108
receives the biopharmaceutical fluid from the biopharmaceutical liquid container
assembly 300 at an opening 124. The flow passage 108 is fluidly coupled to the bore
104 at cross-section 126. The flow passage 108 conducts the biopharmaceutical fluid
from the opening 124 through the cross-section 126 to the bore 104, which then
conducts the biopharmaceutical fluid out opening 122. In some aspects, however, the
flow of the biopharmaceutical fluid may be in reverse, that is, the flow of the
biopharmaceutical fluid can be from the opening 122 through the bore 104 into the
flow passage 108 and then out the opening 124. A diameter 148 of the opening 122
can be between 0.015 and 1.25 inches. For example, as shown in FIG. 1B, the

diameter 148 of the opening 122 can be 0.31 inches.

[0076] In some aspects, the cross-section 126 and the opening 122 define the
bore 104. The cross-section 126 is defined by a diameter 150 a first end 602 near the
elliptic body 106. The opening 122 with the diameter 148 can be larger than the
diameter 150.

[0077] The opening 124 is on a surface 196 of the elliptic body. A shoulder
198 can be between the opening 124 and the flow passage 108 to control the flow of

the biopharmaceutical fluid.

[0078] The bore 104 has a radial centerline 128. The flow passage 108 has a
radial centerline 130. In some aspects, the radial centerline 128 of the bore 104
coincides with the radial centerline 130 of the flow passage 108. However, in other
aspects, the radial centerline 128 of the bore 104 may differ from the radial centerline

130 of the flow passage 108.

[0079] Referring to FIG. 1B, in some aspects, the flow passage 108 has a first
flow passage portion 132 and a second flow passage portion 134. As shown in FIG.
1B, the first flow passage portion 132 has a rounded rectangular cross-section 136.
The first flow passage portion 132 extends from the opening 124 to the second flow

passage portion 134. The opening 124 has a rounded rectangular cross-section 136.
12
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The second flow passage portion 134 has a circular cross-section. The second flow
passage portion 134 is fluidly coupled to the hose barb 102 at cross-section 126. The
bore 104 and the second flow passage portion 134 form a contiguous opening at

cross-section 126.

[0080] The rounded rectangle cross-section 136 has a length 142 (a major
dimension) and a width 144 (a minor dimension). The width 144 corresponds to a
radius 146 of a circle which define the rounded sides of the width of the rounded
rectangular cross-section 136. For example, the length 142 can be between 0.12 and
3.5 inches. For example, the width 144 can be between 0.12 and 1.25 inches. For
example, the radius 146 can be between 0.015 inches and a straight section with no
radius. For example, as shown in FIG. 1B, the length 142 can be 0.3 inches, the width
144 can be 0.18 inches, and the radius 146 can be 0.16 inches. In some aspects, the
length 142, the width 144, and the radius 146 of the rounded rectangular cross-section
136 are constant across the first flow passage portion 132. In other aspects, the length
142, the width 144, and the radius 146 of the rounded rectangle cross-section can
increase, decrease, or both increase and decrease across the first flow passage portion
132. For example, the flow passage 108 can have a frusto-conical inner surface 140

defined in the elliptic body 106.

[0081] Referring to FIG. 1B, the first flow passage portion 132 is fluidly
coupled to the second flow passage portion 134. The first flow passage portion 132
transitions to the second flow passage portion 134 at a shoulder 138. Alternatively,
the first flow passage portion 132 can transition to the second flow passage portion
134 across a frusto-conical portion (not shown) of the inner surface 140. The second
flow passage portion 134 has a circular cross-section. The second flow passage
portion 134 circular cross section has the diameter 150, which corresponds to the
cross-section 126. The diameter 150 can be between 0.05 and 0.35 inches. For
example, as shown in FIG. 1B, the diameter 150 is 0.24 inches. In some aspects, the
transition of the inner surface 140 is generally smooth as compared to the shoulder
138 transition between the first flow passage portion 132 and the second flow passage

portion 134.

13
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[0082] FIG. 1G is another side cross-section view of the elliptic body 106 of
the biopharmaceutical flow port 100 of FIG. 1A with a second flow passage 152.
FIG. 1H is a cross-section view of the elliptic body 106 of the biopharmaceutical flow
port 100 of FIG. 1G with a with the second flow passage 152. Referring to FIGS. 1G-
1H, in some aspects, the second flow passage 152 has a first flow passage portion 154
and a second flow passage portion 156. As shown in FIGS. 1G-1H, the first flow
passage portion 152 has a rounded rectangular cross-section 158 with a circular cross-
section 160 extending outside the rounded rectangular cross-section 158. A diameter

170 of the circular cross-section 160 can be between 0.015 and 1.25 inches.

[0083] The first flow passage portion 154 extends from the opening 124 to
cross-section 162. The opening 124 has a rounded rectangular cross-section with the
circular cross-section 160 extending outside the rectangular cross-section 158. The
second flow passage portion 156 has the circular cross-section 160. The second flow
passage portion 156 extends from the opening 124 through the first flow passage
portion 154 past cross-section 162. At cross-section 162, an inner diameter 164 of the
second flow passage portion 156 increases to equal the diameter 148 of the hose barb
102. The increase of the inner diameter 164 of the second flow passage portion 156
to the diameter 148 of the hose barb 102 defines a shoulder 168. Alternatively, the
increase of the inner diameter 164 of the second flow passage portion 156 to the
diameter 148 of the hose barb 102 can define a frusto-conical surface (not shown).
The bore 104 and the second flow passage portion 156 form a contiguous opening at
cross-section 126 across the shoulder 168. Referring to FIG. 1H, the diameter 148 of
the opening 122 is 0.187 inches.

[0084] FIG. 11 is a cross-section view of the elliptic body 106 of the
biopharmaceutical flow port 100 of FIG. 1G with a third flow passage 172. The third
flow passage 172 is generally similar to the second flow passage 152 previously
described. Referring to FIGS. 1G and 11, in some aspects, the third flow passage 152
has the first flow passage portion 154 and the second flow passage portion 156. As
shown in FIG. 1G and 11, the first flow passage portion 152 has the rounded

rectangular cross-section 158 with a circular cross-section 160 extending outside the
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rounded rectangular cross-section 158. A diameter 170 of the circular cross-section

160 can be between 0.015 and 1.25 inches.

[0085] Referring to FIG. 11, the first flow passage portion 154 extends from
the opening 124 and terminates at cross-section 162. The opening 124 has a rounded
rectangular cross-section with the circular cross-section 160 extending outside the
rectangular cross-section 158. The second flow passage portion 156 has the circular
cross-section 160. The second flow passage portion 156 extends from the opening
124 and terminates in the first flow passage portion 154 at cross-section 174 before
cross-section 162. Between cross-section 174 and cross-section 162, the rounded
rectangular cross-section 158 (the length 142 and the width 144) blend to form a

circular cross-section 176 with a diameter 618.

[0086] A shoulder 178 extends from the circular cross-section 176 to meet the
bore 104 of the hose barb 102. The bore 104 and the shoulder 178 form a contiguous
opening at cross-section 126 across the shoulder 168. Referring to FIG. 1H, the
diameter 148 of the opening 122 is 0.096 inches.

[0087] FIG. 2A is a cross-section view of another example implementation of
a biopharmaceutical flow port 200 according to the present disclosure. FIGS. 2B and
2C are a side cross-section view and a bottom view of the biopharmaceutical flow
port 200, respectively, of FIG. 2A. The biopharmaceutical flow port 200, in some
aspects, can be generally similar to the biopharmaceutical flow port 100 previously
described.

[0088] Generally, FIG. 2A illustrates one implementation of the
biopharmaceutical flow port 200 according to the present disclosure in which the
biopharmaceutical fluid may be flowed. The biopharmaceutical flow port 200
includes a hose barb 202 to couple the biopharmaceutical flow port 200 (e.g., in place
of the flow port 100) to a hose 302 of the biopharmaceutical liquid container assembly
300, as shown in FIGS. 2A and 3. The hose barb 202 has a bore 204 to conduct the
biopharmaceutical fluid through the hose barb 202 and out an opening 222. Referring
to FIG. 2B-2C, the biopharmaceutical flow port 200 includes an elliptic body 206.
Referring to FIGS. 2A and 3, the elliptic body 206 is coupled to the hose barb 202 to
conduct the biopharmaceutical fluids from a biopharmaceutical liquid container 304
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of the biopharmaceutical liquid container assembly 300 to the hose 302. As shown in
FIG. 2A-2B, the elliptic body 206 has a flow passage 208 fluidly coupled to the bore
204. Referring to FIGS. 2A-2C, the elliptic body 206 has two edges 210a and 210b (a
first edge 210a and a second edge 210b) extending from the elliptic body 206 away
from the flow passage 208 in opposite directions as shown by a first arrow 212 and a
second arrow 214, respectively. The elliptic body 206 and the two edges 210a and
210b define an outer surface 220. Referring to FIGS. 2B-2C and 3, the outer surface

220 couples to the biopharmaceutical liquid container assembly 300.

[0089] Referring to FIG. 2B-2C, in some aspects, the flow passage 208 has a
first flow passage portion 232 and a second flow passage portion 234. As shown in
FIG. 2B, the first flow passage portion 232 has a rounded rectangular cross-section
236. The first flow passage portion 232 extends from the opening 224 to the second
flow passage portion 234. The opening 224 has an elliptical cross-section 236. The
first flow passage portion 232 with the elliptical cross-section is fluidly coupled to the
second flow passage portion 234 having the circular cross-section. The second flow
passage portion 234 having the circular cross-section passes through the first flow
passage portion 232 with the elliptical cross-section. The first flow passage portion
232 with the elliptical cross-section and the second flow passage portion 234 having

the circular cross-section converge at cross-section 292.

[0090] The second flow passage portion 234 is fluidly coupled to the hose
barb 202 at cross-section 226. The bore 204 and the second flow passage portion 234
form a contiguous opening at cross-section 226. The second flow passage portion 234
having the circular cross-section continues from cross-section 292 to connect to the
bore 204 at a rounded shoulder 278. The rounded shoulder 278 is on the inner surface
240 of the elliptic body 206 which defines the flow passage 208. The bore 204 and
the second flow passage portion 234 having the circular cross-section are a contiguous
opening.

[0091] The first flow passage portion 232 with the elliptical cross-section has
alength 286 (a major dimension) and a width 288 (a minor dimension). For example,
the length 286 can be between 0.015 and 3 inches. For example, the width 288 can be
between 0.01 and 1.25 inches. The second flow passage portion 234 with the circular
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cross-section has a diameter 290. The diameter 290 can be between 0.015 and 1.25
inches. For example, as shown in FIG. 2B, the length 286 is 0.93 inches, the width
288 1s 0.19 inches, and the diameter 290 is 0.26 inches.

[0092] In some aspects, the flow passage 108 has a circular cross-section (not
shown). The flow passage 108 with the circular cross-section has a diameter. The
flow passage 108 with the circular cross-section is fluidly coupled to the bore 104.
Sometimes, the diameter of the circular cross-section flow passage 108 and a diameter
148 of bore 104 are substantially equal. In other cases, the diameter of the circular
cross-section flow passage 108 and a diameter 148 of bore 104 can differ. When the
diameter of the circular cross-section flow passage 108 and a diameter 148 of bore
104 differ, the flow passage 108 with the circular cross-section can transition to the

bore 104 by a rounded shoulder or a frusto-conical surface.

[0093] Referring to FIGS. 1A-1C, 1E-1G, and FIG. 3, the two edges 110a and
110b extend from the elliptic body 106 away from the flow passage 108 in opposite
directions (the first arrow 112 and the second arrow 114), respectively. The elliptic
body 106 and the two edges 110a and 110b define the outer surface 120 which
couples the biopharmaceutical flow port 100 to the biopharmaceutical liquid container
assembly 300. In some aspects, first edge 110a and the second edge 110b are
integrally formed with the elliptic body 106.

[0094] Referring to FIGS. 1A, 1C, 1E, and 1F, in some aspects, curved
portions 604 can couple the edges 110a and 110b to the elliptic body on the outer
surface 120. In some aspects, the curved portions 604 on either side 606 and 608 of

the elliptic body mirror each other and meet at the edges 110a and 110b.

[0095] Referring to FIGS. 1A and 1D-1F, in some aspects, the
biopharmaceutical flow port 100 has a ribbed portion 610 formed on an outer surface
612 of the elliptic body 106. The ribbed portion 610 extends across the outer surface
612 of the elliptic body 106 from the edges 110a and 110b toward the hose barb 102.
The ribbed portion 610 can increase the structural rigidity of the elliptic body 106,
improving the seal quality. The ribbed portion 610 can be injection molded without

excessive sinks or voids in the part.
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[0096] Referring to FIGS. 1A and 1D-1F, in some aspects, the
biopharmaceutical flow port 100 has tabs 614 that extend from the elliptic body 106.
A person (not shown) can grasp the tabs 614 to place the biopharmaceutical flow port
100 in between two sheets (described later in reference to FIG. 3) to manufacture the
biopharmaceutical liquid container assembly 300 (described later in reference to
FIGS. 3 and 5) to reduce contamination during the manufacturing process.
Additionally, the tabs 614 can align the biopharmaceutical flow port 100 in

manufacturing fixtures (not shown).

[0097] Referring to FIG. 1E-1F, in some aspects, the biopharmaceutical flow
port 100 has a surface 616. The surface 616 is coupled to the elliptic body 106 and
extends from the elliptic body 106. The surface 616 can be substantially
perpendicular to the outer surface 120 of the elliptic body 106. The surface 616 can
be used to align the biopharmaceutical flow port 100 to the biopharmaceutical liquid
container assembly 300 during the manufacturing process (described later in reference

to FIGS. 3 and 5).

[0098] FIG. 3 is a schematic diagram of the biopharmaceutical liquid
container assembly 300 according to the present disclosure. Generally, FIG. 3
illustrates an example implementation of the biopharmaceutical liquid container
assembly 300 according to the present disclosure from which the biopharmaceutical
fluid may be flowed. The biopharmaceutical liquid container assembly 300 includes a
biopharmaceutical liquid container 304 having an opening 306 and the
biopharmaceutical flow port 100 (or 200 or another flow port according to the present
disclosure) coupled to the biopharmaceutical liquid container 304 within the opening
306. The biopharmaceutical flow port 100 is in fluid communication with a volume

308 of the biopharmaceutical liquid container 304 through the bore 104.

[0099] Referring to FIG. 3, the assembly 300 has hoses 302 coupled to the
hose barbs 102 of the biopharmaceutical flow ports 100 at a first end 312 of the hoses
302. The hoses 302 conduct the biopharmaceutical fluid to or from the
biopharmaceutical liquid container 304 through the biopharmaceutical flow port 100.
Flow control devices 310 can be placed in or on the hoses 302 to control the flow of

the biopharmaceutical fluid. The hoses 302 can have fittings 314 coupled at a second
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end 316 of the hoses 302. The fittings 314 can couple to other fittings 314 and hoses
302.

[00100] The biopharmaceutical liquid container 304 has two sheets, a
first sheet 318 and a second sheet 320. The first sheet 318 has an outer edge 322.
The second sheet has an outer edge 324. The outer edge 324 of the second sheet 320
is sealed to the outer edge 322 of the first sheet 318. In some aspects, the outer edge

324 of the second sheet 320 is heat sealed to the outer edge 322 of the first sheet 318.

[00101] In some aspects, the sheets 318 and 320 are plastic. For

example, the plastic can be polyethylene, polypropylene, or ethylene vinyl acetate.

[00102] FIG. 4 is a schematic diagram of a biopharmaceutical liquid
manifold system 400 according to the present disclosure. Generally, FIG. 4 illustrates
an example implementation of the biopharmaceutical liquid manifold system 400
according to the present disclosure from which the biopharmaceutical fluid may be
flowed. The biopharmaceutical liquid manifold system 400 includes one or more
biopharmaceutical liquid containers 300 and a manifold assembly 402 having at least
one conduit 404 fluidly coupled to each of the biopharmaceutical liquid containers
300 by the hoses 302 coupled to hose barbs of the biopharmaceutical flow ports
installed in the one or more biopharmaceutical liquid containers 300 (such as flow

ports 100, flow ports 200, or a combination thereof).

[00103] FIG. 5 illustrates a flow chart of method 500 for an example
manufacturing operation for a biopharmaceutical liquid container, such as the
biopharmaceutical liquid container assembly 300, for storing and flowing a
biopharmaceutical fluid according to the present disclosure. Method 500 may begin
at step 502, which includes placing at least a portion of an elliptic body of a flow port
in contact with a first sheet. The flow port includes a hose barb having a bore. The
elliptic body is coupled to the hose barb. The elliptic body includes a flow passage
fluidly coupled to the bore, a first edge that extends from the elliptic body away from
the flow passage in a first direction, and a second edge that extends from the elliptic
body away from the flow passage in a second direction opposite the first direction. In
some aspects, the portion of the elliptic body of the flow port includes a first outer

surface of the elliptic body that includes a first outer surface of the first edge and a
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first outer surface of the second edge, and the another portion of the elliptic body of
the flow port includes a second outer surface of the elliptic body that includes a
second outer surface of the first edge and a second outer surface of the second edge
with the second outer surface opposite the first outer surface. In some aspects,
placing at least the portion of an elliptic body of the flow port in contact with the first
sheet includes aligning a first tab of the flow port with an edge of the first sheet.

[00104] Method 500 may continue at step 504, which includes placing a
second sheet on at least another portion of the elliptic body of the flow port and the
first sheet. In some aspects, placing the second sheet on at least another portion of the
elliptic body of the flow port and the first sheet includes aligning a second tab of the
flow port with an edge of the second sheet. In some aspects, placing at least the
portion of the elliptic body of the flow port in contact with the first sheet, placing the
second sheet on at least the another portion of the elliptic body of the flow port and
the first sheet, and sealing the second sheet to the flow port and the first sheet are

completed without human contact with the hose barb.

[00105] Method 500 may continue at step 506, aspects, which includes
compressing the second sheet, the flow port, and the first sheet together. In some
aspects, compressing the second sheet, the flow port, and the first sheet together
includes maximizing an area of contact between the first sheet and the portion of the
elliptic body of the flow port and maximizing an area of contact between the second

sheet and the another portion of the elliptic body of the flow port.

[00106] Method 500 may continue at step 508, which includes sealing
the second sheet to the flow port and the first sheet includes first heating at least one
of the second sheet, the flow port, or the first sheet, and then heat sealing the second
sheet to the flow port and the first sheet. Method 500 may continue at step 510,

which includes sealing the second sheet to the flow port and the first sheet.

[00107] In some aspects, method 500 may include other steps that can
be performed in series or parallel with the described steps. For example, method 500
can also include manufacturing the flow port. In some aspects, manufacturing the
flow port includes injecting a plastic into a negative mold of the flow port. Method

500 can also include installing one or more hoses to respective hose barbs of the flow
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ports installed in the biopharmaceutical liquid container. Method 500 can also
include forming the biopharmaceutical fluid container from the sheets with a large
opening at a bottom edge to accommodate the required number of biopharmaceutical
flow ports inserted between the sheets, and then sealing the biopharmaceutical liquid

container with the biopharmaceutical flow ports in the large opening.

[00108] A number of implementations have been described.
Nevertheless, it will be understood that various modifications may be made without
departing from the spirit and scope of the disclosure. For example, example
operations, methods, or processes described herein may include more steps or fewer
steps than those described. Further, the steps in such example operations, methods, or
processes may be performed in different successions than that described or illustrated
in the figures. Accordingly, other implementations are within the scope of the

following claims.

21



10

15

20

25

WO 2023/018710 PCT/US2022/039823

WHAT IS CLAIMED IS:

1. A biopharmaceutical flow port comprising:
a hose barb comprising a bore; and
an elliptic body coupled to the hose barb, the elliptic body comprising:
a flow passage fluidly coupled to the bore;
a first edge that extends from the elliptic body away from the flow
passage in a first direction; and
a second edge that extends from the elliptic body away from the flow

passage in a second direction opposite the first direction.

2. The biopharmaceutical flow port of claim 1, wherein the hose barb is

integrally formed with the elliptic body.

3. The biopharmaceutical flow port of claim 1, wherein the hose barb
comprises a ridge configured to secure a conduit into fluid communication with the

bore.

4, The biopharmaceutical flow port of claim 1, wherein the flow passage
is defined at least partially by:
a first flow passage portion having an elliptical cross-section; and

a second flow passage portion having a circular cross-section.

S. The biopharmaceutical flow port of claim 4, wherein the first flow

passage portion and second flow passage portion are fluidly coupled.

6. The biopharmaceutical flow port of claim 4, wherein a radial centerline

of the bore coincides with a radial centerline of the second flow passage portion.

7. The biopharmaceutical flow port of claim 4, wherein the second flow
passage portion meets the bore at a rounded shoulder of an inner surface of the elliptic

body defined by the flow passage.

8. The biopharmaceutical flow port of claim 7, wherein the flow passage

comprises a frusto-conical inner surface portion of the elliptic body.

9. The biopharmaceutical flow port of claim 8, wherein the frusto-conical

inner surface portion comprises a transition from the flow passage to the bore.
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10.  The biopharmaceutical flow port of claim 4, wherein the bore and the

second flow passage portion comprise a contiguous opening.

11. The biopharmaceutical flow port of claim 1, wherein the flow passage

has a circular cross-section.

12. The biopharmaceutical flow port of claim 11, wherein a diameter of

the circular cross-section flow passage and a diameter of bore are substantially equal.

13.  The biopharmaceutical flow port of claim 11, wherein a radial

centerline of the bore coincides with a radial centerline of the flow passage.

14. The biopharmaceutical flow port of claim 11, wherein flow passage
meets the bore at a rounded shoulder of an inner surface of the elliptic body defined

by the flow passage.

15. The biopharmaceutical flow port of claim 14, wherein the flow passage

comprises a frusto-conical inner surface portion of the elliptic body.

16. The biopharmaceutical flow port of claim 15, wherein the frusto-

conical inner surface portion comprises a transition from the flow passage to the bore.

17. The biopharmaceutical flow port of claim 1, wherein the flow passage
is defined at least partially by:
a first flow passage portion having a rounded rectangular cross-section; and

a second flow passage portion having a circular cross-section.

18. The biopharmaceutical flow port of claim 17, wherein the first flow

passage portion and second flow passage portion are fluidly coupled.

19.  The biopharmaceutical flow port of claim 17, wherein a radial
centerline of the bore coincides with a radial centerline of the second flow passage

portion.

20. The biopharmaceutical flow port of claim 17, wherein the second flow
passage portion meets the bore at a rounded shoulder of an inner surface of the elliptic

body defined by the flow passage.
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21. The biopharmaceutical flow port of claim 20, wherein the flow passage
wherein a major dimension and a minor dimension of the rounded rectangular cross-
section decrease from first end of the elliptic body to a second end of the elliptic

body, the second end of the elliptic body closer to the hose barb that the first end.

22. The biopharmaceutical flow port of claim 21, wherein an inner surface

of the elliptic body comprises a transition from the flow passage to the bore.

23. The biopharmaceutical flow port of claim 22, wherein the bore and the

second flow passage portion comprise a contiguous opening.

24.  The biopharmaceutical flow port of claim 17, wherein the second flow

passage extends through the first flow passage into the hose barb.

25.  The biopharmaceutical flow port of claim 17, wherein the circular

cross-section extends outside the rounded rectangular cross-section.

26. The biopharmaceutical flow port of claim 1, further comprising a
ribbed portion formed on an outer surface of the elliptic body, and the ribbed portion
extends across the outer surface of the elliptic body from each of the first and second

edges toward the hose barb.

217. The biopharmaceutical flow port of claim 1, wherein the first edge and
the second edge are integrally formed with the elliptic body.

28. The biopharmaceutical flow port of claim 1, wherein each of the first
and second edges comprises a first curved surface and a second curved surface that

mirrors the first curved surface and meets the first curved surface at an edge.

29. The biopharmaceutical flow port of claim 1, wherein the bore is
defined by a first radial dimension at a first end near the elliptic body and a second
radial dimension larger than the first radial dimension at a second end opposite the

first end.

30. The biopharmaceutical flow port of claim 1, further comprising tabs
that extend from the elliptic body.
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31. A biopharmaceutical liquid container assembly, comprising:
a biopharmaceutical liquid container comprising an opening; and
a biopharmaceutical flow port that is coupled to the biopharmaceutical liquid
container within the opening and in fluid communication with a volume of the
biopharmaceutical liquid container, the biopharmaceutical flow port comprising:
a hose barb comprising a bore; and
an elliptic body coupled to the hose barb, the elliptic body comprising:
a flow passage fluidly coupled to the bore;
a first edge that extends from the elliptic body away from the
flow passage in a first direction; and
a second edge that extends from the elliptic body away from

the flow passage in a second direction opposite the first direction.

32. The biopharmaceutical liquid container assembly of claim 31, wherein
the biopharmaceutical liquid container comprises:
a first sheet comprising a first outer edge; and

a second sheet comprising a second outer edge sealed to the first outer edge.

33. The biopharmaceutical liquid container assembly of claim 31, wherein
the biopharmaceutical flow port comprises a first biopharmaceutical flow port and the
opening is a first opening, the biopharmaceutical liquid container further comprising a
second opening, and the biopharmaceutical liquid container assembly further
comprising a second biopharmaceutical flow port comprising:

ahose barb comprising a bore; and
an elliptic body coupled to the hose barb, the elliptic body comprising:
a flow passage fluidly coupled to the bore;
a first edge that extends from the elliptic body away from the
flow passage in a first direction; and
a second edge that extends from the elliptic body away from

the flow passage in a second direction opposite the first direction.

34.  The biopharmaceutical liquid container assembly of any claim 31,

wherein the biopharmaceutical liquid container is plastic.
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35. A biopharmaceutical liquid manifold system comprising:
a first biopharmaceutical liquid container assembly comprising:
a first biopharmaceutical liquid container comprising an opening; and
a first biopharmaceutical flow port that is coupled to the first
biopharmaceutical liquid container within the opening and in fluid communication
with a volume of the first biopharmaceutical liquid container, the first
biopharmaceutical flow port comprising:
a first hose barb comprising a first bore; and
an first elliptic body coupled to the first hose barb, the first
elliptic body comprising:
a first flow passage fluidly coupled to the first bore;
a first edge that extends from the first elliptic body
away from the first flow passage in a first direction; and
a second edge that extends from the first elliptic body
away from the first flow passage in a second direction opposite the first direction;
a second biopharmaceutical liquid container assembly comprising:
a second biopharmaceutical liquid container comprising an opening;
and
a second biopharmaceutical flow port that is coupled to the second
biopharmaceutical liquid container within the opening and in fluid communication
with a volume of the second biopharmaceutical liquid container, the second
biopharmaceutical flow port comprising:
a second hose barb comprising a second bore; and
a second elliptic body coupled to the second hose barb, the
second elliptic body comprising:
a second flow passage fluidly coupled to the second
bore;
a first edge that extends from the second elliptic body
away from the second flow passage in a first direction; and
a second edge that extends from the second elliptic
body away from the second flow passage in a second direction opposite the first

direction; and
26
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a manifold assembly comprising at least one conduit fluidly coupled to the
first biopharmaceutical liquid container and the second biopharmaceutical liquid

container.

36. The biopharmaceutical liquid manifold system of claim 35, wherein
the first biopharmaceutical liquid container is coupled to the at least one conduit by
the first hose barb of the first flow port and the second biopharmaceutical liquid
container is coupled to the at least one conduit by the second hose barb of the second

flow port.

37. A method for manufacturing a biopharmaceutical liquid container,
comprising;
placing at least a portion of an elliptic body of a flow port in contact with a
first sheet, the flow port comprising:
ahose barb comprising a bore; and
the elliptic body coupled to the hose barb, the elliptic body comprising;
a flow passage fluidly coupled to the bore;
a first edge that extends from the elliptic body away from the
flow passage in a first direction; and
a second edge that extends from the elliptic body away from
the flow passage in a second direction opposite the first direction;
placing a second sheet on at least another portion of the elliptic body of the
flow port and the first sheet; and

sealing the second sheet to the flow port and the first sheet.

38. The method of claim 37, wherein the first sheet and the second sheet

each comprise a thermoplastic.

39. The method of claim 37, wherein sealing the second sheet to the flow
port and the first sheet comprises:

heating at least one of the second sheet, the flow port, or the first sheet; and

heat sealing the second sheet to the flow port and the first sheet.
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40. The method of claim 37, further comprising, prior to sealing the
second sheet to the flow port and the first sheet, compressing the second sheet, the

flow port, and the first sheet together.

41. The method of claim 40, wherein compressing the second sheet, the
flow port, and the first sheet together comprises:

maximizing an area of contact between the first sheet and the portion of the
elliptic body of the flow port; and

maximizing an area of contact between the second sheet and the another

portion of the elliptic body of the flow port.

42, The method of claim 37, wherein the portion of the elliptic body of the
flow port comprises a first outer surface of the elliptic body that includes a first outer
surface of the first edge and a first outer surface of the second edge, and the another
portion of the elliptic body of the flow port comprises a second outer surface of the
elliptic body that includes a second outer surface of the first edge and a second outer

surface of the second edge, the second outer surface opposite the first outer surface.

43. The method of claim 37, further comprising:
aligning a first tab of the flow port with an edge of the first sheet; and
aligning a second tab of the flow port with an edge of the second sheet.

44, The method of claim 37, further comprising forming the flow port.

45, The method of claim 44, wherein forming the flow port comprises

injecting a plastic into a negative mold of the flow port.

46. The method of claim 37, wherein the steps of placing at least the
portion of the elliptic body of the flow port in contact with the first sheet, placing the
second sheet on at least the another portion of the elliptic body of the flow port and
the first sheet, and sealing the second sheet to the flow port and the first sheet are

completed without human contact with the hose barb.
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