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Description

Field Of Technology

[0001] A transfer port apparatus and method enables
the uncontaminated transfer of a sterile liquid from a rel-
atively dirty environment to a relatively clean environment
through a transfer port in an isolation wall that separates
the dirty environment from the clean environment. EP
0661062 describes an aseptic liquid barrier transfer cou-
pling comprising a transfer cup assembly which can be
docked with a wall plate arrangement by pushing it
through a barrier guide tube for docking at an active
frame. The transfer cup assembly is sterilised within a
bell jar assembly. WO 2007/044347 describes a hazard-
ous waste transfer port system. EP 0830896 describes
a transport system to allow material to transfer between
two dockable sterile environments. GB 2237816 de-
scribes a transfer port for the transfer of materials into
and products out of an isolator.

Summary

[0002] A bulk quantity of sterile liquid product must be
transferred to smaller containers for distribution to end
users. The transfer process begins by filling a product
tank with product. The sterile liquid product is then con-
veyed from inside the product tank, through the inside of
a product hose, and through the inside of a product tube.
The product tube is a part of a transfer port apparatus.
The sterile liquid is conveyed from the product tube into
a filling hose and then into filling equipment, which se-
quentially fills a number of smaller containers.
[0003] Prior to being filled with the sterile liquid product,
the interiors of the product tank, product hose, and prod-
uct tube may be contaminated by biological agents and
nonviable particles, such as dust. Both the biological
agents and the nonviable particles will compromise the
sterility of the sterile liquid product unless they are re-
moved prior to filling the product tank and associated
conduits. The sterile liquid transfer port rids the contam-
ination by steam cleaning the product tank and associ-
ated conduits by use of a beta assembly and a steriliza-
tion docking cover.
[0004] Furthermore, the relatively dirty environment
can contaminate the cleaner environment with nonviable
particles. To avoid contamination of the cleaner environ-
ment, in which filling of the smaller containers takes
place, a physical barrier between the dirty environment,
in which the product tank is located, and the clean envi-
ronment is interposed. The barrier is comprised of the
alpha assembly of the sterile liquid transfer port in con-
junction with the beta assembly.
[0005] Accordingly, the sterile liquid transfer port
("SLTP") provides for safe, fast, economical, and cost
effective (i) sterilization of the product container and con-
duits through which the sterile liquid product is trans-
ferred and (ii) isolation of the less clean environment from

the clean environment.
[0006] Transfer of liquid product from a sterilized inte-
rior of the product tank 202 (located in the product suite
205) to the filling equipment 209 (located in the filling
suite 204) is a fairly simple task once sterilization is com-
plete. Transfer of the sterile liquid product is through a
transfer port 201b in an isolation wall 201.
[0007] The alpha assembly of the SLTP also isolates
the product suite 205, the less clean environment, from
the filling suite 204, the clean environment. The product
suite 205 houses a product tank 202 for containment of
a bulk quantity of a sterile liquid product. The filling suite
204 houses filling equipment 209 for commercial pack-
aging of smaller amounts of product. Typically, the prod-
uct suite 205 has a lower level of cleanliness (for exam-
ple, a Class 10,000 environment) than the filling suite
204 (for example, a Class 100 environment).
[0008] An example of the use of the SLTP is a phar-
maceutical setting. The pharmaceutical setting gives rise
to a requirement for moving a biological agent from the
product suite 205 to the filling suite 204, where relatively
small quantities of product are transferred into containers
for distribution, such as aseptic vials and syringes.
[0009] In one embodiment, the SLTP is comprised of
an alpha assembly, a beta assembly, and a sterilization
docking cover. The transfer port apparatus can also be
comprised of (a) an isolation wall; (b) a product suite on
a first side of the isolation wall; (c) a filling suite on a
second side of the isolation wall; (d) an alpha assembly
spanning a port in the isolation wall between the first and
second sides of the isolation wall; (e) a product tank; (f)
a means for sterilization of the product tank, a conduit,
and a beta assembly; (g) the beta assembly configured
for connection with the alpha assembly for sterile transfer
of a product; (h) a conduit for transferring product from
the product suite to the filling suite; and (i) equipment in
the filling suite for filling product.
[0010] In one embodiment, the transfer port apparatus
implements a method of transferring a sterile liquid from
a product suite to a filling suite by (a) sterilization of the
means for transferring the sterile liquid to a product tube
on a beta assembly; (b) insertion of an alpha assembly
through a port in an isolation wall; (c) mating a beta as-
sembly with the alpha assembly; (d) opening an alpha
door into the filling suite; (f) connecting a means for trans-
ferring the sterile liquid from the product suite to the filling
suite; and (g) transferring the sterile liquid from the prod-
uct suite to the filling suite.

Description of Drawings

[0011] The following drawings present embodiments
of the SLTP.

Figure 1 is an isometric view of the alpha and beta
assemblies of the sterile liquid transfer port.

Figure 2A is an exploded view of the alpha assem-
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bly.

Figure 2B is an elevation view of the alpha assem-
bly.

Figure 2C is a cross-sectional view of the alpha as-
sembly of Figure 2B.

Figure 2D is an elevational view of the alpha assem-
bly viewed from the rear.

Figure 2E is an isometric view of the alpha assembly
with the alpha door closed.

Figure 2F is an isometric view of the alpha assembly
with the alpha door open.

Figure 3A is an isometric view of the beta assembly
from the front.

Figure 3B is an exploded, isometric view of the beta
assembly from the front.

Figure 3C is an elevational view of the beta assem-
bly from the rear.

Figure 3D is a cross-sectional view of the beta as-
sembly of Figure 3A.

Figure 4A is an isometric view of the product tank
with the docking cover located on the product tank.

Figure 4B is an isometric view of the beta assembly
aligned for docking with the docking cover.

Figure 4C is an isometric view of the beta assembly
with the beta flange bayonets in the docking cover
bayonet receivers.

Figure 4D is an isometric view of the beta assembly
fully docked with the beta flange bayonets in the
docking cover bayonet receiver channels.

Figure 4E is an isometric view of the docked beta
assembly with a product hose and a steam drain
hose attached.

Figure 4F is an isometric view of the product tank in
the steam sterilization mode.

Figure 4G is a cross-sectional view of the beta as-
sembly of Figure 4F in the steam sterilization mode.

Figure 5A is an isometric view of the beta assembly
aligned for docking with the alpha assembly.

Figure 5B is an isometric view of the beta assembly
from the rear with the beta flange bayonets in the

alpha bayonet receivers.

Figure 5C is an isometric view of the fully docked
beta assembly from the rear with the beta flange bay-
onets in the alpha bayonet receiver channels.

Figure 5D is an isometric view of the alpha and beta
assemblies from the front with the alpha door
latched.

Figure 5E is an isometric view of the alpha and beta
assemblies from the front with the alpha door un-
latched.

Figure 5F is an isometric view of the alpha and beta
assemblies from the front with the alpha door open.

Figure 5G is an isometric view of the alpha and beta
assemblies of Figure 5F with a product hose and a
filling hose attached.

Figure 5H is an isometric view of the alpha and beta
assemblies of Figure 5F with dual product hoses and
filling hoses attached.

Figure 5I is an elevation view of the sterile liquid
transfer port in the filling mode.

Figure 5J is a detailed elevation view of Figure 5H
showing the sterile liquid transfer port in the filling
mode.

Description of Embodiments

[0012] Overview. The SLTP isolates the clean environ-
ment and provides uncontaminated transfer of the sterile
liquid product. Isolation of the clean environment is ac-
complished by a single step sterilization process. Uncon-
taminated transfer of the sterile liquid product is accom-
plished by the combination of the alpha assembly and
the beta assembly.
[0013] These key functions, including sterilization of
the beta assembly 100, isolation of the alpha assembly
10, and docking of the beta assembly 100 to the alpha
assembly 10, effectively isolate the dirty product suite
205 from the clean filling suite 204 (depicted in Figure
5I) and enable the uncontaminated transfer of sterile liq-
uid between the two suites 205 and 204. The process of
uncontaminated transfer of sterile liquid is relatively easy
to accomplish as it requires no special tools or technical
skills. Multiple cleaning and sterilization steps are not re-
quired.
[0014] Detailed Description. The SLTP includes two
main components - the alpha assembly 10 and the beta
assembly 100.
[0015] Figure 1 is an isometric view of the alpha and
beta assemblies 10 and 100 of the sterile liquid transfer
port, and can be understood in the context of Figures 5I
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and 5J. Figure 5I is an elevation view of the SLTP in the
filling mode, and Figure 5J is a detailed view of the SLTP
in the filling mode.
[0016] Figure 5I depicts an SLTP system in a relevant
environment, where an isolation wall 201 separates a
first side 205 from a second side 204. The first side 205
can be a product suite having a product tank 202. The
second side 204 can be a filling suite having filling equip-
ment 209. The first side 205 can be a relatively "dirty"
side, and can be classified as a Class 10,000 environ-
ment. The second side 204 can be a relatively "clean"
side, which can be classified as a Class 100 environment.
Often it can be desirable to transfer liquid from the product
tank 202 on the "dirty" side to filling equipment 209 on
the "clean" side without contamination of the liquid. An
SLTP system can aid in such liquid transfer.
[0017] As shown in Figures 1, 2A, and 5J, the alpha
assembly 10 spans a transfer port 201b in an isolation
window 201 a. While the alpha assembly 10 can be pri-
marily associated with the filling suite 204 (a Class 100
environment), as depicted in Figure 5I, the alpha assem-
bly 10 extends into the product suite 205, which is the
relatively "dirty" environment such that its rear portion is
exposed to the Class 10,000 environment. The beta as-
sembly 100, however is exclusively associated with the
product suite 205, or the "dirty" side, in various embodi-
ments, and docks to that rear portion of the alpha assem-
bly 10.
[0018] The alpha assembly 10 is configured to dock
with the beta assembly 100, which is demonstrated pro-
gressively from Figure 5A to Figure 5F, and is described
below. When the alpha 10 and beta assemblies 100 are
docked, product can be transferred from the product suite
205 to the filling suite 204 (Figure 5I) without breaking
containment. In the filling mode, the beta assembly 100
is mounted in-line with the alpha assembly 10, as depict-
ed in Figure 5A. Turning to Figures 5F and 5G, when the
alpha and beta assemblies 10 and 100 are docked to-
gether and the alpha door 16 is open, a rigid product tube
109 extends into the filling suite 204 and is ready for
attachment to a sterile flexible filling hose 208. The sterile
flexible filling hose 208 can deliver product (for example
serum and vaccines) to commercially-sized containers
for distribution.
[0019] Figure 2A is an exploded view of the alpha as-
sembly 10. The alpha assembly 10 has a first flange gas-
ket 18, second flange gasket 18, a flange nut 17, an alpha
flange 11 and an alpha door 16. The flange gasket 18 is
a seal between the alpha flange 11 and the isolation win-
dow 201a. The seal prevents leakage from a first side of
the isolation window 201 a to a second side of the isola-
tion window 201 a, or the second side of the isolation
window 201a to the first side of the isolation window 201a.
A second flange gasket 18 is located on the opposite
side of the isolation window 201a than that of the first
flange gasket 18. The second flange gasket 18 also
serves the purpose of preventing leakage from the prod-
uct suite 205 side of the isolation window 201a into the

filling suite 204 side of the isolation window 201a (depict-
ed in Figure 5I). Flange nut 17, located in the product
suite side of the isolation window, secures the alpha
flange 11 and the two flange gaskets 18 to the isolation
window 201a. The alpha door 16 is disposed on the alpha
flange 11.
[0020] Figure 2B is an elevation view of the alpha as-
sembly 10. The alpha assembly 10 comprises an alpha
flange 11 and an alpha door 16. The alpha door 16 opens
into one side of the isolation wall, which can be the filling
suite side of the isolation wall depicted in Figure 5I. In a
variety of embodiments, the alpha door 16 is generally
closed, unless a filling operation is in progress. As such,
the alpha door 16 also remains closed during sterilization,
which can include sterilization of the product tank 202,
such as the one depicted in Figure 5I. Sterilization gen-
erally takes place prior to initiation of a filling operation.
[0021] Figure 2B also illustrates a latch 13 affixed to
alpha door 16. A latch handle 14 engages with latch 13.
When the latch handle 14 is in the up position, latch 13
is locked, as is the alpha door 16, in one example em-
bodiment. The alpha door 16 is in a locked position when-
ever it is closed to avoid inadvertent contamination of
clean side of the isolation wall, which can be the filling
suite 204 from Figure 5I, in one embodiment.
[0022] A mechanical latch interlock 15 can prevent im-
proper or unwanted operation of the SLTP. For example,
such improper operations could include: opening the al-
pha door 16 before the beta assembly 100 is docked with
the alpha assembly 10; removing the beta assembly 100
from the alpha assembly 10 when the alpha door 16 is
open; and rotating the latch handle 14 of the alpha door
16 when the alpha door 16 is open. Latch interlock 15
can prevent accidental opening of alpha door 16. The
alpha door 16 can be opened when the beta assembly
100 is docked with the alpha assembly 10 due to auto-
matic disengagement of the latch interlock 15 by the beta
assembly 100. The alpha door 16 can then be safely
opened by rotation of the latch handle 14, counter-clock-
wise 180°, in one embodiment, although other angles of
rotation could be foreseen.
[0023] Figure 2B also illustrates a hinge assembly 12
comprised of a hinge 12a, a hinge pivot block 12b, and
a hinge pin 12c. The hinge 12a is affixed to alpha door
16. The hinge assembly 12 provides a pivot connection
between the alpha door 16 and the alpha flange 11 in a
plane. Hinge 12a allows pivoting or rotation of the alpha
door 16 around the hinge pin 12c to both open and close
the alpha door 16. The hinge pivot block 12b acts as a
support guide to maintain the alpha door 16 in horizontal
alignment during rotation or pivoting and during the time
it is in the open position.
[0024] Figure 2C is a cross-sectional view of the alpha
assembly 10 of Figure 2B. The alpha assembly 10 is
intended to maintain isolation of a first side of an isolation
wall from a second side of an isolation wall, such as the
product suite 205 from the filling suite 204 as depicted in
Figure 5I. Such isolation is maintained regardless of
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whether the SLTP is in a sterilization mode or a filling
mode. The installation of the alpha flange 11 is relatively
permanent, while the beta flange 101 is often inserted
and removed. Now an example structure of the alpha
assembly 10 will be described.
[0025] The alpha assembly 10 is comprised of a flange
11, alpha door 16, bayonet receiver 11a, bayonet receiv-
er channel 11b, flange nut 17, alpha seal 19, gasket 18
on the product suite side, and gasket 18 on the filling
suite side. The alpha seal 19 surrounds the inside of the
alpha door 16 and seals the door 16 to the flange 11 upon
closure.
[0026] Typically, an isolation window 201a is installed
in an opening in the isolation wall 201 and the alpha flange
11a is installed in the transfer port 201b in the isolation
wall 201. The alpha flange 11 is inserted into a transfer
port 201b (see Figure 2A) in an isolation wall 201. Prior
to insertion of flange 11, gasket 18 on the filling suite side
is put in place around the flange 11. The isolation window
201a is used to monitor activity in the product and/or filling
suites 204 and 205. After the alpha flange 11 is installed
into a transfer port 201b, gasket 18 on the product suite
204 side is placed around the flange 11 and flange nut
17 is tightened down against the isolation window 201a
or the isolation wall 201, as the case may be.
[0027] Figure 2D is an elevational view of the alpha
assembly 10 viewed from the rear. Alpha bayonet receiv-
er 11a can also be referred to as a third connector set
11a, and is configured for mating engagement with a beta
flange bayonet 101a when a beta assembly 100 is
docked with the alpha assembly 10. As will be explained
in more detail, below, the beta flange bayonet 101 a can
be referred to as a first connector set. After initial docking,
handles 104a (see Figure 3C) are used to rotate the beta
flange bayonets 101a counter-clockwise to releasably
lock the beta flange bayonets 101a under the alpha bay-
onet receiver channel 11b. Alpha door bayonets 16a,
which can be referred to as a fourth connector set 16a,
are also configured for mating engagement with beta cov-
er bayonet receivers 102b, where the beta cover bayonet
receivers 102b can be referred to as a second connector
set 102b. Handles 104a are used to further rotate the
docked beta assembly 100 counterclockwise to rotation
of the beta flange releasably lock the alpha door bayonets
16a under the beta cover bayonet receiver channels
102c.
[0028] Figure 2E is an isometric view of the alpha as-
sembly 10 with the alpha door 16 closed. As previously
mentioned, latch handle 14 is engaged with latch 13.
When latch handle 14 is in the up position it locks latch
13 and thereby alpha door 16. Figure 2F is an isometric
view of the alpha assembly with the alpha door open. To
open the alpha door 16, latch handle 14 is rotated coun-
ter-clockwise 180°.
[0029] Figure 3A is an isometric view of a beta assem-
bly 100 from the front. The beta assembly is configured
for connection with the alpha assembly from the first side
of the isolation wall for sterile transfer of a product. The

beta assembly generally has a housing having a first side
101 and second side 102 that define an interior space,
where the first side 101 is a beta flange 101 and the
second side 102 is a beta cover 102. A first connector
set 101 a is defined on the first side 101 and a second
connector set 102b is defined on the second side 102.
The beta flange 101 is releasably locked to the beta cover
102. Flange bayonets 101a on the first side 101 of the
housing are configured to engage bayonet receivers
111b of the docking cover. The beta assembly 100 also
has a beta seal 103.
[0030] The beta cover 102, includes a beta cover end
cap 102d that provides a closed interior space 100a for
the rigid product tube 109 and a rigid drain tube 107
(shown in Figure 3B). The product tube 109 defines a
passage from the interior space 100a to outside of the
housing. The closed interior space 100a created by the
cover end cap 102d is used in the sterilization mode.
Sanitary fitting clamp 110 connects a flexible product
hose 203 to a rigid product tube 109 for use during the
sterilization process and for transfer of product during
the filling process. The beta cover 102 is releasably
locked to the beta flange by alignment of the beta cover
bayonets 102a with the bayonet cover receivers 101b of
the beta flange 100, followed by rotation of the beta cover
bayonets 102a under the beta cover bayonet receiver
channels 101c.
[0031] Beta flange 101 comprises at least one handle,
in some embodiments two handles, and brackets 104a
and 104b, sanitary fitting clamp 110, and flange bayonets
101a. A first connector set 101a, which are flange bay-
onets 101a, are aligned with the alpha bayonet receiver
11a during docking of the beta assembly 100 with the
alpha assembly 10. Cover seal 103 seals the beta cover
end cap 102 to the beta flange 101 when the beta cover
102 is connected to beta flange 101. Handles 104a are
used to rotate the beta flange bayonets 101a counter-
clockwise to releasably lock the beta flange bayonets
101a under the alpha bayonet receiver channels 11b.
Alpha door bayonets 16a are configured for mating en-
gagement with beta cover bayonet receivers 102b. Ro-
tation of the beta flange bayonets 101a counter-clock-
wise also releasably locks the alpha door bayonets 16a
under the beta flange bayonet receiver channels 102c.
[0032] Figure 3B is an exploded, isometric view of the
beta assembly 100 from the front. In this view, the interior
space 100a of the beta flange can be clearly seen. A first
hose connection device incorporating a combination of
the sanitary fitting clamp 110, the sanitary fitting cap 106,
and the sanitary fitting seal 105 provides the connection
between a flexible product hose 203 from the product
tank 202 and the rigid product tube 109 without the use
of tools. A second hose connection device incorporates
a combination of the sanitary fitting clamp 110, sanitary
fitting seal 105, and sanitary fitting cap 106, to provide a
connection between a product tube 109 and a flexible
filling hose 208 without the use of tools. A rigid drain tube
107 is shown in the interior space 100a and is combined
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with the sanitary fitting clamp 110, sanitary fitting seal
105, and sanitary fitting adaptor 108. It provides the con-
nection between the interior space 100a of the beta as-
sembly 100, the rigid drain tube 107, and the flexible
steam drain hose 207. The rigid drain tube 107 is used
during the sterilization process. The rigid drain tube 107
defines a passage from the interior space 100a to outside
of the housing of the beta assembly 100.
[0033] Figure 3C is an elevational view of the beta as-
sembly from the rear. Figure 3D is a cross-sectional view
of the beta assembly 100 of Figure 3A.
[0034] The product port and the drain port, as shown
at the rear of Figure 3D, are capped with sanitary fitting
adaptors 106 for storage of the beta assembly.
[0035] A docking cover is generally located on a first
side of an isolation wall and is configured for connection
with a beta assembly during a sterilization process. Fig-
ure 4A is an isometric view of the product tank 202 with
the docking cover 111 located on the product tank. The
docking cover 111 may be located on a wall, bench, or
other convenient place within the product suite 205. The
tank 202 is shown with wheels to indicate that the tank
202 is movable within the product suite 205 or movable
to an entirely different product suit. It is typical that the
SLTP will include multiple product tanks 202 and beta
assemblies 100, yet only one alpha assembly 10. The
beta assemblies 100 can also be located in a mobile prod-
uct suite 205. The flexible product hose 203 is used as
steam supply hose during sterilization and for transferring
product to the beta assembly during filling. Each hose
203, 207, and 208 attaches to a sanitary fitting adaptor
108 when connected to the beta assembly 100.
[0036] Figure 4B is an isometric view of the beta as-
sembly 100 aligned for docking with the docking cover
111. The docking cover 111 generally defines an opening
to accommodate a portion of the housing 100. The dock-
ing cover 111 is attached to a mounting plate 200 that in
turn is attached to the outside of the product tank 202.
The beta assembly 100, beta cover 102, and the mount-
ing plate 200 are not connected in any way to the inside
of the tank 202. The docking cover 111 has bayonet re-
ceivers 111b, which is referred to as a fifth connector set
111b, for engagement with the first connector set 101a,
or beta flange bayonets 101a, on the beta assembly 100.
As will be understood by those of skill in the art, the first
connector set 101 a and fifth connector set 111b can be
a variety of mateable components that mate in a variety
of different ways even though the connector sets de-
scribed in the implementations disclosed herein are gen-
erally bayonet connections. In at least one embodiment,
the beta assembly 100 mounts to the docking cover with-
out using any tools.
[0037] As shown in Figure 4C, the beta cover end cap
102d is inserted into the docking cover opening 111a,
which is in alignment with the mounting plate opening
200a.
[0038] After insertion of the bayonets 101a into the
bayonet receivers 111b, the beta assembly, as shown in

Figure 4D, is mounted to the docking cover by rotating
the beta assembly counter-clockwise, using handle as-
semblies 104, thereby rotating the beta flange bayonets
101a in the docking cover bayonet receiver channels
111c. Sanitary fitting adaptors 108 are also shown.
[0039] Figure 4E is an isometric view of the beta as-
sembly with a flexible product hose 203 and a steam
drain hose 207. The product hose 203 is connected to
the product tube 109 of the beta assembly 100. Likewise,
the drain hose 207 is connected to the drain tube 107.
[0040] Figures 4F and 4G are isometric views of the
product tank 202 and the beta assembly 100 docked with
the docking cover 111 in the steam sterilization mode.
Steam from a steam source is introduced into the top of
the product tank 202 and passes through the flexible
steam supply hose 206. Steam exits at the bottom of the
tank 202 through the flexible product hose 203 and into
the beta assembly 100 via rigid product tube 109. Steam
continues its travel through the interior 100a of the beta
assembly 100, out the rigid drain tube 107, through the
flexible steam drain hose 207, and into a condensate
tank for disposal (not depicted).
[0041] Figure 4G illustrates the detail of the beta as-
sembly interior 100a and the hose connections to the
beta assembly 100. As is viewable from the Figure, a
seal 103 positioned between a portion of the beta cover
and a portion of the beta flange, wherein the docking
cover contacts the seal when the beta assembly is mated
to the docking cover. By contacting the seal, the docking
cover supports the seal during the sterilization process.
The combination of the beta cover, beta flange and dock-
ing cover contact the seal on all sides of the seal. Without
the cover, steam pressure during the sterilization process
could cause the seal to be forced out of its seat, thereby
possibly causing a leak which would be a failure of the
sterilization process. With the docking cover, the seal
103 is further supported and a successful sterilization
process is more likely.
[0042] The beta assembly 100 is an integral part of the
sterilization process. The sterilization system comprises
the interior surfaces of the empty (i) product tank 202, (ii)
flexible product hose 203, (iii) flexible steam supply hose
206, (iv) flexible steam drain hose 207, (v) beta assembly
100, and (vi) steam source. The beta assembly 100 com-
prises the beta assembly interior 100a. The interior 100a,
comprises the (i) rigid product tube 109, (ii) beta flange
101, (iii) beta cover 102, and (iv) outlet 107a of the rigid
drain tube.
[0043] Exposure to elevated temperature and pres-
sure for an extended period ensures sterilization of all of
the internal surfaces of the sterilization system. The alpha
door 16 of the alpha assembly 10 is closed and sealed
while sterilization takes place. Saturated steam at the
elevated temperature and pressure is circulated through
the sterilization system. The saturated steam is injected
through the system at a working pressure of about 36.3
psi (depending upon the product type). The saturated
steam temperature is about 150° Centigrade (depending
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upon the product type) when it enters the system. The
required level of sterilization is maintained by continually
monitoring the steam temperature at the rigid drain tube
107 to ensure that the steam temperature at the drain
tube 107 remains at or about 150° Centigrade (depend-
ing upon the product type). After the system is sterilized,
condensate is removed from the system by injecting hot,
dry air through the system.
[0044] Upon completion of the sterilization process the
beta assembly 100 is undocked from the docking cover
111 and docked with the alpha assembly 10. During the
sterilization process the flexible product hose 203 was
connected at the rear of the beta assembly 100 to the
rigid product tube 109. To maintain sterilization, the flex-
ible product hose 203 must remain connected. The flex-
ible steam drain hose 207 and the sanitary fitting adaptor
108 must be removed from the rigid drain tube 107 and
replaced with the sanitary fitting cap 106.
[0045] Figure 5A is an isometric view of the beta and
alpha assemblies 100 and 10 with the beta assembly
aligned for docking with the alpha assembly. A first con-
nector set 101a on the first side 100 and a second con-
nector set 102b on the second side 102 (visible in Figure
3A, for example), where the first connector set 101a is
configured to be mated with a third connector 11a set on
the alpha assembly 10 and the second connector set
102b is configured to be mated with a fourth connector
set 16a on the alpha assembly 10. The first connector
set 101 a can also be configured to be mated with a fifth
connector set on a product tank as described above in
the discussion of Figure 4B-4E. In a variety of embodi-
ments, including the one depicted and described herein,
the first, second, third, fourth and fifth (described in the
discussion of Figure 4A), are bayonet connections.Fig-
ure 5B is an isometric view of the beta assembly with the
beta flange bayonets 101 a received in the alpha bayonet
receivers 11a. Those skilled in the art will appreciate that
a variety of other types of connections can be employed
and still remain in the scope of the technology disclosed
herein.
[0046] As shown in Figure 5C, the beta flange bayo-
nets 101a are then rotated counter-clockwise under the
alpha bayonet receiver channels 11b. The first 101a and
third 11b connector sets can be configured to engage
and disengage upon rotation with respect to each other.
Likewise, the second and fourth connector sets can be
configured to engage and disengage upon rotation with
respect to each other, although other means of engaging
and disengaging the first and third connector sets can be
employed.
[0047] Figure 5D is an isometric view of the alpha and
beta assemblies 10 and 100 with the alpha door 16
latched.
[0048] Figure 5E is an isometric view of the alpha and
beta assemblies 10 and 100 with the alpha door 16 un-
latched.
[0049] Figure 5F is an isometric view of the alpha and
beta assemblies with the alpha door 16 open, thereby

allowing access to the sanitary fitting adaptor 108 for at-
tachment to the flexible filling hose 208.
[0050] Figure 5G is an isometric view of alpha and beta
assemblies 10 and 100 having one rigid product tube
109. Figure 5H is an isometric view of the alpha and beta
assemblies 10 and 100 having two rigid product tubes
109. In certain cases, two substances may be differen-
tially metered from separate product tanks into the re-
spective product tubes 109 for combination into a two-
part medicant. In this manner any number of individual
product tubes may be employed to mix the various sub-
stances together. In Figures 5G and 5H, the rear of the
beta cover 102 is captured by the alpha door 16 when
the beta assembly 100 is engaged with the alpha assem-
bly 10. The flexible filling hose 208 extends into the filling
suite 204.
[0051] Figure 5I is an elevation view of the SLTP in the
filling mode.
[0052] Figure 5J is a detailed view of the SLTP in the
filling mode. Transfer of product to the filling suite 204
may be accomplished by pumping, gravity feed, or pres-
surization of the product tank 202. Typically, product is
stored under pressure.
[0053] As shown by Figures 5A-5J, the alpha assembly
10 and the beta assembly 100 implement the process of
uncontaminated transfer of sterile liquid product. The
product suite 205 is always isolated from the filling suite
204 by an alpha assembly 10. The alpha assembly 10
has an interface for docking the beta assembly 100. The
alpha assembly 10 is configured so the alpha door 16
cannot be opened without the beta assembly 100 docked
to the alpha assembly 10. This ensures that the product
suite 205 will not contaminate the filling suite 204.
[0054] To transfer sterile liquid product from the prod-
uct tank 202 to the filling suit 204, (i) the flexible steam
supply hose 206 is shut-off from the product tank 202,
(ii) the flexible steam drain hose 207 is shut-off from the
sanitary fitting adaptor 108 on the beta assembly 100,
the adaptor is removed from the beta assembly, and the
adaptor 108 is replaced with a plug; and (iii) the beta
assembly 100, with its attached flexible product hose
203, is undocked from the docking cover 111 and docked
with the alpha assembly 10. And the product tank 202 is
filled with product.
[0055] Rotating the beta assembly 100 and docking it
to the alpha assembly 10 causes four events to simulta-
neously occur. First, during docking the beta flange 101
becomes rigidly attached to the alpha flange 11. Second,
docking causes the beta cover 102 to become detached
from the beta flange. Third, the beta cover 102 whose
external surfaces have been exposed to the product suite
205 becomes attached to the alpha door 16. All external
surfaces are sealed inside the alpha door 16 by the alpha
seal 19. Finally, the docking process disengages the in-
terlock mechanism on the alpha assembly 10 thus ena-
bling the alpha door 16 to be safely opened. Once
opened, the beta cover 102 becomes separated from the
beta flange 101 thereby exposing the sterile rigid product

11 12 



EP 2 735 317 B1

8

5

10

15

20

25

30

35

40

45

50

55

tube 109, sterile sanitary fitting seal 105, sterile sanitary
fitting adaptor 108, and sterile sanitary fitting clamp 110
to the clean filling suite 204. Attachment of a flexible filling
hose 208 enables transfer of the sterile liquid without
contamination from the product suite 205 into the filling
suite 204 and subsequently into the filling equipment 209.

Claims

1. An assembly for a sterile liquid transfer port system
comprising:

a beta assembly (100) for docking with an alpha
assembly (10), the beta assembly comprising:

a housing having a first side (101) that is a
beta flange (101) and a second side (102)
that is a beta cover (102d), wherein the beta
flange is releasably lockable to the beta cov-
er (102d), defining an interior space (100a);
a rigid product tube (109) defining a pas-
sage from the interior space (100a) to an
outside of the housing;
a rigid drain tube (107) defining a passage
from the interior space (100a) to the outside
of the housing;
a first bayonet connection (101a) on the first
side (101) and second bayonet connection
(102a) on the second side (102), where the
first bayonet connection (101 a) is config-
ured to be mated with a third bayonet con-
nection (11 a) on the alpha assembly (10)
and the second bayonet connection (102a)
is configured to be mated with a fourth bay-
onet connection (16a) on the alpha assem-
bly; and

the assembly further comprising a docking cover
(111) having a fifth bayonet connection (111b)
and defining an opening to accommodate a por-
tion of the housing of the beta assembly, wherein
the first bayonet connection (101a) is further
configured to be mated with the fifth bayonet
connection (111b) on the docking cover (111).

2. The assembly of claim 1 wherein the housing (104,
104a) comprises two handles.

3. The assembly of claim 1 wherein the beta cover
(102d) and beta flange (101) are configured to en-
gage and disengage upon rotation with respect to
each other.

4. The assembly of claim 1, wherein the beta flange
(101) comprises at least one a handle (104a).

5. The assembly of claim 1 wherein the housing further

comprises a seal (103) positioned between a portion
of the beta cover (102, 102d) and a portion of the
beta flange (101), wherein the docking cover con-
tacts the seal when the beta assembly is mated to
the docking cover (111).

6. The assembly of claim 1 wherein the product tube
(109) comprises a first hose connection device (110,
108) configured to connect a flexible hose (203, 208)
to the product tube without using tools, and wherein
the drain tube (107) comprises a second hose con-
nection device (108, 110) configured to connect a
flexible hose (207) to the drain tube without using
tools.

7. The assembly of claim 1 in which the docking cover
(111) is located at one of the group consisting of: a
wall (201), a bench, and a product tank (202).

8. The assembly of claim 1, further comprising a fitting
seal (105) providing connection between a product
hose (203) and the product tube (109).

9. The assembly of claim 1 configured such that dock-
ing the beta assembly (100) to the alpha assembly
(10) causes the cover (102d) to become detached
from a flange of the first bayonet connection (101a).

10. The assembly of claim 1 configured such that steam
exits a tank (102) into the product tube (109), through
the interior space (100a), and out the drain tube (107)
in a sterilization mode.

11. The beta assembly of claim 1, further comprising two
or more product tubes (109).

12. The assembly of claim 1 in which the beta cover com-
prises an end cap (102d) that provides an interior
space (100a) for the rigid product tube and the rigid
drain tube usable in a sterilization process.

Patentansprüche

1. Anordnung für ein Überströmkanalsystem einer ste-
rilen Flüssigkeit, Folgendes umfassend:

eine Beta-Anordnung (100) zum Koppeln mit ei-
ner Alpha-Anordnung (10), wobei die Beta-An-
ordnung Folgendes umfasst:

ein Gehäuse mit einer ersten Seite (101),
die ein Beta-Flansch (101) ist, und einer
zweiten Seite (102), die eine Beta-Abde-
ckung (102d) ist, wobei der Beta-Flansch
lösbar an die Beta-Abdeckung (102d) an-
schließbar ist, einen Innenraum (100a) de-
finierend;
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eine starre Produktleitung (109), die einen
Durchgang vom Innenraum (100a) zu ei-
nem Äußeren des Gehäuses definiert;
eine starre Ablassleitung (107), die einen
Durchgang vom Innenraum (100a) zum Äu-
ßeren des Gehäuses definiert;
eine erste Bajonettverbindung (101 a) auf
der ersten Seite (101) und eine zweite Ba-
jonettverbindung (102a) auf der zweiten
Seite (102), wo die erste Bajonettverbin-
dung (101 a) konfiguriert ist, mit einer dritten
Bajonettverbindung (11a) auf der Alpha-
Anordnung (10) verbunden zu werden, und
die zweite Bajonettverbindung (102a) kon-
figuriert ist, mit einer vierten Bajonettverbin-
dung (16a) auf der Alpha-Anordnung ver-
bunden zu werden; und

die Anordnung ferner eine Kopplungsabde-
ckung (111) mit einer fünften Bajonettverbin-
dung (111b) umfasst und eine Öffnung definiert,
um einen Abschnitt des Gehäuses der Beta-An-
ordnung unterzubringen, wobei die erste Bajo-
nettverbindung (101a) ferner konfiguriert ist, mit
der fünften Bajonettverbindung (111 b) auf der
Kopplungsabdeckung (111) verbunden zu wer-
den.

2. Anordnung nach Anspruch 1, wobei das Gehäuse
(104, 104a) zwei Griffe umfasst.

3. Anordnung nach Anspruch 1, wobei die Beta-Abde-
ckung (102d) und der Beta-Flansch (101) konfigu-
riert sind, nach Rotation bezogen aufeinander in Ein-
griff und außer Eingriff gebracht zu werden.

4. Anordnung nach Anspruch 1, wobei der Beta-
Flansch (101) wenigstens einen Griff (104a) um-
fasst.

5. Anordnung nach Anspruch 1, wobei das Gehäuse
ferner eine Dichtung (103) umfasst, die zwischen ei-
nem Abschnitt der Beta-Abdeckung (102, 102d) und
einem Abschnitt des Beta-Flansches (101) positio-
niert ist, wobei die Kopplungsabdeckung die Dich-
tung berührt, wenn die Beta-Anordnung mit der
Kopplungsabdeckung (111) verbunden ist.

6. Anordnung nach Anspruch 1, wobei die Produktlei-
tung (109) eine erste Schlauchverbindungsvorrich-
tung (110, 108) umfasst, die konfiguriert ist, einen
flexiblen Schlauch (203, 208) ohne Verwendung von
Werkzeugen mit der Produktleitung zu verbinden,
und wobei die Abflussleitung (107) eine zweite
Schlauchverbindungsvorrichtung (108, 110) um-
fasst, die konfiguriert ist, einen flexiblen Schlauch
(207) ohne Verwendung von Werkzeugen mit der
Abflussleitung zu verbinden.

7. Anordnung nach Anspruch 1, wobei sich die Kopp-
lungsabdeckung (111) an einer der Gruppe beste-
hend aus einer Wand (201), einer Bank und einem
Produktbehälter (202) befindet.

8. Anordnung nach Anspruch 1, ferner umfassend eine
Anpassungsdichtung (105), die eine Verbindung
zwischen einem Produktschlauch (203) und der Pro-
duktleitung (109) bereitstellt.

9. Anordnung nach Anspruch 1, derart konfiguriert,
dass das Koppeln der Beta-Anordnung (100) an die
Alpha-Anordnung (10) bewirkt, dass die Abdeckung
(102d) von einem Flansch der ersten Bajonettver-
bindung (101 a) getrennt wird.

10. Anordnung nach Anspruch 1, derart konfiguriert,
dass Dampf aus einem Behälter (102) in die Pro-
duktleitung (109), durch den Innenraum (100a) und
aus der Abflussleitung (107) in einem Sterilisations-
modus austritt.

11. Beta-Anordnung nach Anspruch 1, ferner umfas-
send zwei oder mehr Produktleitungen (109).

12. Anordnung nach Anspruch 1, wobei die Beta-Abde-
ckung eine Endkappe (102d) umfasst, die einen In-
nenraum (100a) für die starre Produktleitung und die
starre Abflussleitung, verwendbar in einem Sterilisa-
tionsvorgang, bereitstellt.

Revendications

1. Ensemble pour un système d’orifice de transfert de
liquide stérile comprenant :

un ensemble bêta (100) pour ancrage avec un
ensemble alpha (10), l’ensemble bêta compre-
nant:

un logement ayant un premier côté (101)
qui est une bride bêta (101) et un second
côté (102) qui est un couvercle bêta (102d),
dans lequel la bride bêta est verrouillable
avec faculté de libération au couvercle bêta
(102d), définissant un espace intérieur
(100a) ;
un tube de produit rigide (109) définissant
un passage depuis l’espace intérieur (100a)
jusqu’à un extérieur du logement ;
un tube d’évacuation rigide (107) définis-
sant un passage depuis l’espace intérieur
(100a) jusqu’à l’extérieur du logement ;
un premier raccord à baïonnette (101a) sur
le premier côté (101) et un deuxième rac-
cord à baïonnette (102a) sur le second côté
(102), où le premier raccord à baïonnette
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(101 a) est configuré pour être accouplé
avec un troisième raccord à baïonnette
(11a) sur l’ensemble alpha (10) et le deuxiè-
me raccord à baïonnette (102a) est confi-
guré pour être accouplé avec un quatrième
raccord à baïonnette (16a) sur l’ensemble
alpha ; et

l’ensemble comprenant en outre un couvercle
d’ancrage (111) ayant un cinquième raccord à
baïonnette (111 b) et définissant une ouverture
pour recevoir une partie du logement de l’en-
semble bêta, dans lequel le premier raccord à
baïonnette (101a) est en outre configuré pour
être accouplé avec le cinquième raccord à
baïonnette (111 b) sur le couvercle d’ancrage
(111).

2. Ensemble selon la revendication 1, dans lequel le
logement (104, 104a) comprend deux poignées.

3. Ensemble selon la revendication 1, dans lequel le
couvercle bêta (102d) et la bride bêta (101) sont con-
figurés pour s’enclencher et se désenclencher lors
d’une rotation l’un par rapport à l’autre.

4. Ensemble selon la revendication 1, dans lequel la
bride bêta (101) comprend au moins une poignée
(104a).

5. Ensemble selon la revendication 1, dans lequel le
logement comprend en outre un joint (103) position-
né entre une partie du couvercle bêta (102, 102d) et
une partie de la bride bêta (101), dans lequel le cou-
vercle d’ancrage vient en contact avec le joint lors-
que l’ensemble bêta est accouplé au couvercle d’an-
crage (111).

6. Ensemble selon la revendication 1, dans lequel le
tube de produit (109) comprend un premier dispositif
de raccordement de tuyau (110, 108) configuré pour
raccorder un tuyau flexible (203, 208) au tube de
produit sans utiliser d’outils, et dans lequel le tube
d’évacuation (107) comprend un second dispositif
de raccordement de tuyau (108, 110) configuré pour
raccorder un tuyau flexible (207) au tube d’évacua-
tion sans utiliser d’outils.

7. Ensemble selon la revendication 1, dans lequel le
couvercle d’ancrage (111) est situé au niveau de l’un
du groupe consistant en : une paroi (201), un banc
et un réservoir de produit (202).

8. Ensemble selon la revendication 1, comprenant en
outre un joint d’installation (105) assurant un raccor-
dement entre un tuyau de produit (203) et le tube de
produit (109).

9. Ensemble selon la revendication 1, configuré de sor-
te qu’un ancrage de l’ensemble bêta (100) à l’en-
semble alpha (10) amène le couvercle (102d) à se
détacher d’une bride du premier raccord à baïonnet-
te (101a).

10. Ensemble selon la revendication 1, configuré de sor-
te que de la vapeur sorte d’un réservoir (102) dans
le tube de produit (109), à travers l’espace intérieur
(100a), et hors du tube d’évacuation (107) dans un
mode de stérilisation.

11. Ensemble bêta selon la revendication 1, comprenant
en outre deux tubes de produit (109) ou plus.

12. Ensemble selon la revendication 1, dans lequel le
couvercle bêta comprend un bouchon d’extrémité
(102d) qui assure un espace intérieur (100a) pour le
tube de produit rigide et le tube d’évacuation rigide
utilisable dans un procédé de stérilisation.
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