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SANITATION ASSEMBLY AND METHOD

Technical Field

The invention concerns a sanitation assembly for use in
decontamination, cleaning in place (CIP) or sanitizing in place (SIP)
processes, especially in the pharmaceutical, biopharmaceutical, biotech,
hospital, food and beverage industries but also in diagnostic, health care
and research applications and a method of sanitizing a flowpath of a piece

of equipment in these processes using a sanitation assembly.

Decontamination, cleaning or sanitation processes are regularly applied
in the above industries to flow paths in pumps, pipes, tubes, valves or other
pieces of equipment of systems that are subject to contamination. The
processes typically involve a first stage where a disinfectant reagent is
pumped through the respective equipment for a desired disinfect contact
time, followed by a second stage where a rinsing fluid, often water, is
pumped through the equipment to purge the equipment from the
disinfectant reagent.

In this description the term “sanitizing” will be used to describe and cover all
cleaning processes that are based on the sequential passing of at least two
different fluids or reagents through a piece of equipment by means of a
reduced suction pressure that is typically caused by a pumping action
downstream of the point where the disinfectant reagent and rinsing fluid are

introduced into the flowpath.

Existing processes involve either manual introduction of the disinfectant
reagent and of the rinsing fluid in the necessary predetermined amounts
and sequence including monitoring of the process or they require a
complex and time consuming setup of dedicated hardware including
sensors, valves, actuators, tubing, containers and programmed controllers

for an automated process.
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The invention has as its object to simplify the sanitation/cleaning
process.

Means for solving the Problem

The invention proposes a sanitation assembly with the features of claim
1 and a method of sanitizing a flowpath of a piece of equipment with the
features of claim 14. Preferred embodiments are respectively defined in the

dependent claims.

A sanitation assembly according to the invention comprises a first
chamber with a first volume for receiving a first fluid, and a second chamber
with a second volume for receiving a second fluid, wherein the first volume
communicates with an outlet of the assembly via a first valve mechanism
configured to allow discharge of the fluid from the first volume to the outlet
at a predefined first opening pressure, wherein the second volume
communicates with the outlet of the assembly via a second valve
mechanism configured to allow discharge of the fluid from the second
volume to the outlet at a predefined second opening pressure, and wherein
the predefined second opening pressure of the second valve mechanism is
higher than the predefined first opening pressure of the first valve
mechanism.

The sanitation assembly of the invention provides a device, accessory or kit
that can be simply and intuitively used to automatically sanitize
(clean/disinfect) the flowpath of a piece of equipment, i.e. a pump, and that
can be controlled only based on a timer or manually controlled sequential
operation of the pump (the pump to be cleaned or another pump in
communication with the flowpath to be cleaned) with two different pumping
speeds or suction pressures within a sanitizing cycle, wherein the higher
speed or pressure is activated after lapse of a predetermined period of

contact time of the disinfectant with the flowpath to be cleaned.
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Since the disinfectant reagent is kept in a separate volume from the rinsing
fluid, a mixing of the disinfectant with the rinsing fluid can be avoided. Since
the valve mechanisms allow discharge of the respective fluids at different
pressure levels and the valve mechanism of the rinsing fluid allows
discharge at the higher level, the disinfectant reagent is completely empty
before the reagent rinsing is started. Since the sanitation assembly is
closed, any contamination of the fluid flowpath to be cleaned is avoided
during the sanitation cycle. Since the valve mechanisms allow discharge of
the respective fluids open automatically (i.e. open automatically in case
valves, preferably check valves are used) when the “cracking pressure” is
reached at the downstream side of the respective valve mechanism (or
prevent discharge or close when the pressure falls below that value), no
external sensors, valves or actuators are required to set up the sanitizing
process and no further manual user handling is required except for the
initial connection of the one-piece assembly to the flowpath and an initiation

of the pump operation sequence.

Preferably, the first volume does not communicate with a vent. Thus, if
the pump is stopped during the contact time, the fluid (i.e. the disinfectant
reagent) stays in the volume and pump tubes without draining by gravity
and leaking through the flowpath or pump. In this case the retaining of the
fluid in the volume can serve as the first valve mechanism that allows
discharge of the fluid only after a certain defined minimum pressure
differential is applied on the first volume that is lower than that with respect
to the second opening pressure. A typical example of a suitable structure is
where the first volume is implemented by a syringe that is preferably
removably attached to a connector communicating with the outlet.
Preferably, at least the first chamber is configured such that the size of the
first volume is reduced when the first fluid is discharged from the first
volume. This is the case also where the syringe is used.

Preferably, the first chamber comprises a collapsible bag.
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Preferably, the first chamber comprises a rigid cylinder and a piston
movably received in the cylinder. This is the case also where the syringe is
used.

Preferably, the second volume communicates with a vent.

Preferably, the first chamber comprises a rigid cylinder and has a
hydrophilic membrane at a fluid outlet from the first volume.

Preferably, the second chamber comprises a collapsible bag or a rigid
container.

Preferably, the first and second volumes are received in a common,
preferably rigid housing.

Preferably, the first and the second volumes are concentric.

Preferably, the outlet of the assembly is configured to be connected to a
head of a vacuum pump or vacuum bar.

Preferably, the first and second valve mechanisms are normally closed
valves, preferably check valves that are configured to open at a sub-
ambient pressure existing at the outlet side of the respective valves.
Preferably, the sanitation assembly further comprises a disinfectant reagent
contained in the first volume of the first chamber as the first fluid and
preferably a rinsing fluid, preferably water, contained in the second volume
of the second chamber as the second fluid.

The invention also concerns a method of sanitizing a flowpath of a piece of
equipment, comprising preparing a sanitation assembly according to the
invention and connecting the outlet of the assembly with an upstream side
of a vacuum pump or vacuum bar, operating the vacuum pump or vacuum
bar with a first speed or pressure for a predetermined period of time to open
the first valve mechanism and empty the disinfectant reagent from the first
volume, stopping the vacuum pump or vacuum bar for a predetermined
period of contact time of the disinfectant with the flowpath to be sanitized,
and operating the vacuum pump or vacuum bar with a second speed or
pressure for a predetermined period of time to open the second valve

mechanism and empty the rinsing fluid from the second volume, wherein
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the second speed is higher than the first speed or the second pressure is
lower than the first pressure.

In a preferred variation of the method the first volume is replaced by a
pressure gauge and the pressure is measured while emptying the rinsing
fluid from the second volume. This variant allows a user to measure the
pressure for emptying the second volume. At the same time the user may
measure the time required for emptying the second volume in order to
determine the flow rate of the vacuum pump or vacuum bar. The flow rate
and pressure measurement allow the user to simply verify the correct

operation and function of the vacuum pump or vacuum bar.

Brief description of drawings

Preferred embodiments of the sanitation assembly according to the
present invention will be described by reference to the attached drawings,
in which:

Fig. 1 is a schematic concept diagram for illustrating the working principle
of a sanitation assembly according to a first embodiment of the invention;
and

Fig. 2 is a schematic concept diagram for illustrating the working principle
of a sanitation assembly according to a second embodiment of the
invention.

Detailed description of the embodiments

A sanitation assembly 1 according to the invention generally comprises a
first chamber 2 which defines a first volume 2a for receiving a first fluid
(preferably the disinfectant or sanitation reagent) and a second chamber 3
which defines a second volume 3a for receiving a second fluid (preferably a
rinsing fluid like water). The first volume 2a communicates with an outlet 6
of the assembly 1 via first valve mechanism 4 configured to allow discharge

of the fluid from the first volume 2a to the outlet 6 of the assembly 1 at a
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predefined first opening pressure (i.e. a normally closed first valve 4
configured to open at a predefined opening pressure for discharging the
fluid from the first volume 2a to the outlet 6 as shown in Fig. 1), and the
second volume 3a communicates with the outlet 6 of the assembly 1 via a
second valve mechanism 5 configured to allow discharge of the fluid from
the second volume 3a to the outlet 6 at a predefined second opening
pressure (i.e. a normally closed second valve 5 configured to open at a
predefined opening pressure for discharging the fluid from the second
volume 3a to the outlet 6 of the assembly 1 as shown in Fig. 1). The
predefined opening pressures of the valve mechanisms are sub-ambient or
negative pressures existing at the outlet side of the respective valve or
volume and the predefined opening pressure of the second valve
mechanism 5 is higher (i.e. more reduced) than that of the first valve
mechanism 4. In other words, in the first embodiment shown in Fig. 1 the
valve mechanisms are valves, preferably in the form of normally closed
check valves that open automatically when the respective “cracking
pressure” is reached at the downstream side of the respective valve and
the “cracking pressures” of the two valve mechanisms (i.e. of the valves)
from which the discharge of the fluids from the respective volumes is
possible are different from each other. The opening pressure of the first and
second valve mechanisms are preferably set such that the first volume is
be completely empty before the second valve mechanism opens.

The first volume 2a defined by the first chamber 2 does not communicate
with a vent and the first chamber 2 is configured such that the size of the
first volume 2a is reduced when and as the first fluid is discharged from the
first volume 2a. This can be realized in that the first chamber 2 is similar to
a conventional syringe 12 as exemplified by the second embodiment shown
in Fig. 2 and described below, with the difference to the first embodiment
that the syringe does not necessarily require a valve, in particular a check
valve to prevent discharge of the fluid from the volume below a

predetermined pressure existing at the outlet. The term "valve mechanism"
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as used in this specification accordingly is to encompass not only dedicated
valve arrangements that open below a certain predetermined pressure
differential but also a structure where the fluid in the volume is prevented
from flowing out into the outlet below a certain predetermined pressure
differential due to the fact that no vent is provided to communicate with the

volume.

The first chamber 2 may be formed as a rigid cylinder and may be
provided with a hydrophilic membrane (not shown) at a fluid outlet from the
first volume 2a. This will also close the chamber when the fluid is
completely empty and prevent that air is sucked to allow the second
chamber 3 to open. The hydrophilic membrane may be integrated in the
first chamber 2 or in the base 22 of the assembly (to be described later).
The first chamber 2 of the sanitation assembly of both embodiments
comprises a rigid cylinder or barrel 8 and a piston or plunger 9 movably
received in the cylinder 8 and closing an end opening of the cylinder (as
shown in Figs. 1 and 2) or the first chamber 2 may alternatively comprise a
collapsible flexible bag (not shown). The reduced pressure existing at the
outlet of the first volume 2a will thus pull the piston 9 towards the outlet (or
valve if provided) or will collapse the volume of the bag while it is being
emptied.

The second volume 3a can communicate with a vent 20 or can have an
opening. The second chamber 3 may alternatively also be a collapsible,
flexible bag.

The use of collapsible bags for the first and second chambers is preferred
as it allows the use of pre-packaged and sealed pre-sterilized fluids for both
the disinfectant reagent and the rinsing fluid and it reduces the amount of
waste. The use of a flexible, collapsible bag for one or both fluids can be
combined with a preferably rigid housing in which the first and second
volumes 2a,3a are received (not shown).

In a variant of the first and second embodiments the first chamber can be in

the form of a (standard) disposable syringe 12 that is preferably removably



WO 2019/063455 PCT/EP2018/075732

10

15

20

25

30

received in a rigid housing or, as shown in Fig. 2, is removably connected
to a syringe connector 13a provided on a base 22 of the assembly 1’ with
its outlet adapter 13b. The syringe connector 13a may in this case be
configured to receive a luer lock tip, a slip tip or a tapered tip of a outlet
adapter of the syringe 12. In this case the second chamber can be formed
as an integral section of the housing or can be in the form of a flexible
collapsible bag received in the housing. Of course, both chambers can be
formed as integral sections of a common housing and, independent from
the structure chosen, the first and the second volumes 2a,3a can be
concentrically arranged so that the normally smaller first volume (for
accommodating the disinfectant reagent) is in the center and the normally
larger second volume (for accommodating the rinsing fluid), is arranged at
the periphery of the first volume (see Fig. 1).

The sanitation assembly 1 as shown in Fig. 1 for example has the base 22
provided with seals 18, 19 defining, together with concentric rigid cylinders
8 and 15 the first and second chambers 2, 3. The second chamber 3 is
provided with a removable cover 16 that can be provided with a further seal
17 that seals against the (inner) cylinder 8. The vent 20 is defined as a
predefined opening between the upper edge of the (outer) cylinder 15 and
the cover 16. Although not necessarily required the plunger or piston 9 of
the first chamber is provided with a handle or grip 11 at the upper end to
facilitate withdrawing of the plunger.

The downstream sides of the first and second valves 4, 5 (or of the first
and second volumes if no valves are provided as described above)
communicate with the common outlet 6 of the assembly 1, 1’ and the outlet
6 is preferably configured to be connected to a head 7 of a vacuum pump
or vacuum bar in that the base 22 is provided with a suitable mating outlet
connector 10. Use of adapters is possible to adapt the assembly to different

types of vacuum pumps or vacuum bars.



WO 2019/063455 PCT/EP2018/075732

10

15

20

25

30

The sanitation assembly 1" according to the second embodiment shown
in Fig. 2 differs from the assembly 1 according to the first embodiment
shown in Fig. 1 in that the first volume 2a is formed by a standard
disposable syringe 12 removably attached to a syringe connector 13b
formed on the base 22 in a vertical tip-side down orientation. The syringe
connector 13b communicates with the outlet 6 through an internal passage
23 since the second volume 3a is formed by a separate rigid funnel-like
container 14 provided with a lid or cover 21 and arranged adjacent to the
syringe. The outlet of the funnel-like container 14 at its bottom end or the
receptacle for the container 14 in the base 22 is provided with a valve 5 as

described above that also communicates with the outlet 6.

The sanitation assembly 1, 1" according to the invention can be prepared
as a kit or accessory that has the disinfectant reagent contained in the first
volume 2a of the first chamber 2 as the first fluid and the rinsing fluid,
preferably water, contained in the second volume 3a of the second
chamber 3 as the second fluid. The second volume can, however, be empty
in the manufactured state and can be provided with an opening or a
removable lid or cover through a user may fill-in a desired purging fluid. The
first container, for example in the form of the syringe, and/or the second
container may be separated from the base in the initial state or provided
separately as disposable replacements while the base can be multi-usable.
Arranging the syringe adjacent to the second container on the base
facilitates its removal from the base and the use of standard components.
While the sanitation assembly of the invention is mainly described in
connection with the use for sanitizing a pump itself, the sanitizing assembly
can be generally applied to cleaning processes that are based on the
sequential passing of at least two different fluids or reagents through a
flowpath of a piece of equipment by means of a reduced suction pressure
that is typically caused by a pumping action downstream of the point where
the at least two fluids (for example disinfectant reagent and rinsing fluid) are

introduced into the flowpath.



WO 2019/063455 PCT/EP2018/075732

10

15

20

25

30

-10 -

In a variation of the method the first volume, especially if in the form of the
syringe removably attached to the base as in the second embodiment, can
be replaced by a pressure gauge that fits into the same connector and by
means of which the pressure can be measured while emptying the rinsing
fluid from the second volume. This variant allows a user to measure the
pressure (visually or electronically) for emptying the second volume. At the
same time the user may measure the time required for emptying the
second volume in order to determine the flow rate of the vacuum pump or
vacuum bar. The flow rate and pressure measurement allow the user to
simply verify the correct operation and function of the vacuum pump or

vacuum bar that is being sanitized.
In this example a magnet 24 can be provided on a movable lever or
holder to cooperate with a sensor to enable or disable the sanitization

sequence for sanitizing and testing the pump.

Reference signs

1 sanitation assembly
2 first chamber

2a first volume

3 second chamber

3a second volume

4 first valve mechanism
5 second valve mechanism
6 outlet

7 pump head

8 cylinder

9 piston

10 outlet connector

11 handle/grip
12 syringe (first chamber)
13a syringe adaptor



WO 2019/063455

13b syringe connector
14 funnel (second chamber)
15 cylinder
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5 17 seal
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20 vent
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Claims

1. A sanitation assembly (1;1’) comprising:

a first chamber (2) with a first volume (2a) for receiving a first fluid, and

a second chamber (3) with a second volume (3a) for receiving a second
fluid,

wherein the first volume (2a) communicates with an outlet (6) of the
assembly (1) via a first valve mechanism (4) configured to allow discharge
of the fluid from the first volume (2a) to the outlet (6) at a predefined first
opening pressure,

wherein the second volume (3a) communicates with the outlet (6) of the
assembly (1) via a second valve mechanism (5) configured to allow
discharge of the fluid from the second volume (3a) to the outlet (6) at a
predefined second opening pressure,
wherein the predefined second opening pressure of the second valve
mechanism (5) is higher than the predefined first opening pressure of the
first valve mechanism (4),
wherein the outlet (6) of the assembly (1) is connected to a head (7) of a
vacuum pump or vacuum bar, and wherein the first and second valve
mechanisms (4, 5) are normally closed valves that are configured to open
at sub-ambient pressure existing at the outlet side of the respective valves
(4, 5).

2. The sanitation assembly (1;1’) according to claim 1, wherein the first
volume (2a) does not communicate with a vent and/or the second volume

(3a) communicates with a vent (20).

3. The sanitation assembly (1;1’) according to claim 1 or 2, wherein at least
the first chamber (2) is configured such that the size of the first volume (2a)

is reduced when the first fluid is discharged from the first volume (2a).
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4. The sanitation assembly (1;1’) according to claim 3, wherein the first

chamber (2) comprises a collapsible bag.

5. The sanitation assembly (1;1’) according to claim 3, wherein the first
chamber (2) comprises a rigid cylinder (8) and a piston (9) movably
received in the cylinder (8), preferably a syringe (12) removably attached to

a connector (13) communicating with the outlet (6).

6. The sanitation assembly (1;1’) according to one or more of claims 1 to 5,
wherein the first chamber (2) comprises a rigid cylinder and has a

hydrophilic membrane at a fluid outlet from the first volume (2a).

7. The sanitation assembly (1;1’) according to one or more of claims 1 to 6,
wherein the second chamber (3) comprises a collapsible bag or a rigid

container (14).

8. The sanitation assembly (1) according to one or more of claims 1 to 7,
wherein the first and second volumes (2a,3a) are received in a common,

preferably rigid housing.

9. The sanitation assembly (1) according to one or more of claims 1 to 8,

wherein the first and the second volumes (2a,3a) are concentric.

10. The sanitation assembly (1) according to one or more of claims 1 to

9, wherein the first and second valve mechanisms (4,5) are check valves.

11. The sanitation assembly (1) according to one or more of claims 1
to 9, wherein at least the first valve mechanism is formed by the first
volume (2a) of the first chamber (2) being not provided with a vent and
allowing discharge of the fluid at the predefined first opening pressure that
is higher than ambient pressure but lower than the second opening

pressure.
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12. The sanitation assembly (1;1’) according to one or more of claims 1
to 11, further comprising:

a disinfectant reagent contained in the first volume (2a) of the first chamber
(2) as the first fluid and preferably a rinsing fluid, preferably water,
contained in the second volume (3a) of the second chamber (3) as the

second fluid.

13. A method of sanitizing a flowpath of a piece of equipment,
comprising:

preparing a sanitation assembly (1;1") according to claim 12 and connecting
the outlet (6) of the assembly with an upstream side of a vacuum pump or
vacuum bar;

operating the vacuum pump or vacuum bar with a first speed or pressure
for a predetermined period of time to open the first valve mechanism (4)
and empty the disinfectant reagent from the first volume (2a);

stopping the vacuum pump or vacuum bar for a predetermined period of
contact time of the disinfectant with the flowpath to be sanitized; and
operating the vacuum pump or vacuum bar with a second speed or
pressure for a predetermined period of time to open the second valve
mechanism (5) and empty the rinsing fluid from the second volume (3a),
wherein the second speed is higher than the first speed or the second

pressure is lower than the first pressure.



