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APPARATUS AND METHOD FOR MIXING AND DISPENSING

Field of the Invention

100011 The present invention relates to a method and apparatus for mixing two substances and
dispensing the mixed substances. More particularly, the present invention relates to a mixing
and dispensing system utilizing 2 pumping system for mixing two substances and dispensing
the mixed substances to a desired location.

Backeround of the Invention

10002} A number of containers have been developed to separately store two substances and
allow the two substances to be mixed together prior to being dispensed. One technique for
mixing the substances is shown, for instance, m U.S. Pat. No, 7,137,531 to Arghyris ¢t al.
This patent discloses a system having two scaled flexible bags containing two kinds of fluids
and a pump for mixing the fluids. The pump dispenses the fluids separately or mixed.
Among other things, these containers, however, are not suitable for mixing and dispensing
substances of a large volume such as 200 liters.

{0003} in addition, alcohol have been used in clean room cnvironments for many vears to
decontaminate vanious devices, instruments, gloves, incoming components, critical product
contac! surfaces, critical non-product contact surfaces, and surfaces that are used inside the
clean room. Aleohol (which 1s not naturally steriie) was being sterilized by the end user on-
site in volumes thal were limited due to the {lammable nature of the alcohol. This required
thut the alcohol be sterile filtered in a Class 100 environment (clean room or clean hood) into
a pre-sterilized container, which is generally known as “‘aseptic” processing, and stored in

clean and sterile environments. The end user would {ormulate the alcohol to the desired
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levels, filter-sterilize it in the area into pre-sterilized containers, and draw it off on an as-
needed basis. In addition, the sterilized alcohol could become contaminated after use, so that
clean rooms generally were not able to keep a supply of sterilized alcohol for long periods of
time. The sterilization of alcohol was a time-consuming process that detracted from the other
work being performed int the clean room.

[0004] Chemical compositions such as ph&ﬁols, cleaners, quaternary ammoniums, hydrogen
peroxide, bleach, peracetic acid and hydrogen peroxide have also been used in clean room
cnvironments. Typically, concentrates of these chemical components are mixed with water
on-site and on-demand to provide diluted disinfectants. However, this manual mixing process

is labor intensive and cumbersome.



Summary of the Invention

[0005] Itis therefore an object of the invention to provide a mixing and dispensing system
suitable for large volumes. It is a further object of the invention to provide a mixing and
dispensing system that provides a closed system that is terminally sterilized for use by an
end user in a ciean room. It is a further object of the invention to provide a system that is
pre-assembled for use by the end user. It is yet another object of the invention to provide
a dispensing system that provides a desired substance within a clean room and does not

detract from the other work being performed in the clean room.

[0006] In an example, a method for mixing and dispensing two substances is provided. The
method includes the steps of: providing a first container containing a first substance;
providing a second container containing a second substance; providing a pump system;
connecting the pumping system to the first and second containers; operating the pump
system to combine the first substance with the seco nd substance by pumping the
first substance from the first container into the second container; operating the pump
system to circulate the combined substance to generate a mixed substance; and

operating the pump system to dispense the mixed substance.

[0007] An example provides an apparatus for mixing and dispensing two substances,
which includes: a first substance a first container for containing a first substance, a
second container for containing a second substance, a feeding tube, and a pumping
system connected to the first container, the second container, and the feeding tube;
wherein the system comprises at least three modes of operation: combining the first and
second substances into one combined substance, mixing the combined substance, and

dispensing the mixed substance; and wherein the



pumping system is adapted to perform the at least three modes of operation and
dispense the mixed substance to the feeding tube.

[0008] An example includes a device and method for sterilizing, including the steps of:
providing a first container with a first substance; providing a second container with a
second substance; connecting the first container to the second container with at least
one tube; enclosing the first and second containers and the at least one tube in at least
one bag; closing the at least one bag to form a container enclosure; and sterilizing the
container enclosure.

[0008A] According to various embodiments, a mixing and dispensing apparatus may be
provided. The mixing and dispensing apparatus may include: a first container for
containing a first substance; a second container for containing a second substance; a
tube system that, when engaged with a pump, combines the first and second substances
into one combined substance, mixes the combined substance, and dispenses the
combined substance; a fluid-impermeable enclosure enclosing the first container, the
second container, and the tube system, wherein the first container, the second
container, and the tube system are configured such that they may be enclosed in the
fluid-impermeable enclosure without the pump.

[0008B] According to various embodiments, a method may be provided. The method may
include: filling a first container with a first substance; filling a second container with a
second substance; providing a tube system that, when engaged with a pump, combines
the first and second substances into one combined substance, mixes the combined
substance, and dispenses the combined substance; enclosing the first container, the

second container, and the tube system in a fluid-impermeable enclosure without the

pump.



Brief Description of the Drawings
[0069] Fig. 1 is a mixing and dispensing apparatus with flexible pipes according to an exemplary
embodiment of the present invention;

[0810] Fig. 2 is a more detailed illustration of a porﬁon of Fig. 1,

[0011] Fig. 3 is a mixing and dispensing apparatus with hard pipes according to another
exemplary embodiment of the present invention; and
[0612] Fig. 4 is a container enclosure of the mixing and dispensing apparatus on a pallet

according to another exemplary embodiment of the present invention,
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Detailed Description of the Preferred Embodiments

[0013] In describing a preferred embodiment of the invention illustrated in the drawings, specific
terminology will be resorted to for the sake of clarity. However, the invention is not intended
10 be timited to the specific terms so sclected, and it is to be understood that each specific
term includes all technical equivalents that operate in similar manner to accomplish a similar
purpose.

[0014] Turmning to thc drawings, Fig. 1 shows a mixing and dispensing apparatus 10 in
accordance with an exemplary embodiment of the present invention. The apparatus 10
includes, among other elements, a first small container 20, a sccond large container 30, a
pumping system 40, and a feeding tube T2, The first container 20 contains a first substance
S1 and the second container 30, larger than the first container 20, contains a second substance
S2. The pumping system 40 is connected to the first container 20, the second container 30,
and the feeding tube T2. As will be described in more detail below, the pumping system 40
has the function of combining the first and second substances by pumping the first substance
from the first container 20 into the second container 30, circulating and mixing the combined
substance, and dispensing the combined substance to a desired location via the feeding tube
T2.

{0015] The first container 20 includes a body 22 and a neck or nozzle 24. The first container 20
may bc made of a durable material, such as high-density polyethylene (HDPE), to contain
and protect the first substance therein. The first substance S1 can be concentrate sanitizers,
disinfectants and sporicide which, when mixed with water, do not remain stable for extended

time periods such as beyond 30 days. For example the first substance S1 can be phenols,
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cleaners, quaternary ammoniums, hydrogen peroxide, bleach, peracetic acid or hydrogen
peroxide,

[0016] The second container 30 includes an outer layer 32 and an inner drum 34, The inner
drum 34 forms a lining inside the outer layer 32, with a thin space of insulation therebetween.
The outer layer 32 may be madc of any durable material such as plastic or metal. The inner
drum 34 1s also made of a durable material to protect the substance therein. The top of the
second container 30 includes an input neck 46 and an output neck 48, cach of which is sealed
by a device, such as a cork, Inside the inner drum 34, an input pipe 36 is attached to the
sealing device at the input neck 46 for receiving substances in the second container 30. As
shown in Fig, 1, the input pipe 36 is approximatcly half the height of the second container 30
to lcad the received substances to the middie section of the second container 30. The inner
drum 34 also has an output pipe 38 attached to the output neck 48. When the substance
inside the sccond container 30 is drawn or pumped out of the container, the substance goes
through the output pipe 38. Accordingly, as shown in Fig. 1, the output pipe 38 preferably
extends almost to the bottom of the second container 30 such that substantially all of the
substance inside the sccond container 30 can be pumped out. The input pipe 36 and output
pipe 38 may be flexible or hard. They can also be made of rubber, plastic, metal or any
material suitable for the substances contained in the second container 30.

[0017) The second container 30 also includes an exhaust pipe 50 atitached to the output neck 48.
A valve VS5 is conncected to the exhaust pipe 50 to open and close the exhaust. When the
valve V5 is open, air is drawn into the second container 30 to allow the substance inside the
container 30 to be easily pumped out through the cutput pipe 38. When the second container

30 receives a substance through the input pipe 36, the valve V5 may be closed. The top of
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the exhauét pipe 50 is attached to an exhaust cap 52 having a filter in order to prevent dirt
from getting inside the second container 30.

[0018] The second container 30 is preferably larger than the first container 20. However, the
first and second containers 20 and 30 can be made of any sizes to accommodate the
substances con_taincd therein. In Fig. 1, the first container 20 may be a small container for
levels of concentrate from 1 oz to 128 oz, or a slightly bigger container for larger volumes of
concentrate up to 375 oz. The second container 30 is a 200-liter or 55-gallon container.
When the first and sccond containers 20, 30 are filled, the system 10 weighs about 600 to 700
Ibs. Furthermore, the first and second containers 20, 3¢ may have any shapes. For example,
the second container 30 can be rectangular or cylindrical.

[6019] The pumping system 40 includes a pump 42, a main tube T1, and four valves V1-V4 for
regulating the flow of fluid that goes through the main tube T1 and the pump 42. The first
va]xl/e V1 is attached to the first container 20 and one end of the main tube T1 for releasing
the first substance S1 in the first contamer 20 into the main tube T1. The first valve VI may
be built into the first container 20 such that the first valve V1 comes with the first container
20 whenever the first container 20 is replaced. The second valve V2 is connected between
the first valve V1 and the pump 42 for allowing the first substance S1 to flow from the first
container 20 to the pump 42 and into the second container 30. Once this is done, the first
valve V1 is closed so that the liquid in the second container 30 does not re-enter the first
container 20 during the recirculation and mixing phase of the solutions.

[0020] The third valve V3 is connected to another end of the main tube T! and the feeding tube
T2 for controlling the dispensing of the mixed substance from the pump 42 to the feeding

tube T2 and to the desired location. Accordingly, V3 is open only when the system 10 is
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ready to dispense the mixed substance. The fourth valve V4 is connected between the pump
42 and the input neck 46 of the second container 30 for controlling the fluid that comes into
the second container 30,

[0023] The pump 42 functions as a central driving force for combining the first and second
substances by draining the first substance from the first container 20 into the second
container 30. The pump 42 is also for mixing the first and second substances by circulating
the mixture of the substances in a loop, in which the mixed substances from inside the
container 30 flow through the output pipe 38 to the main tube T1, through the pump 42, and
back into the second container 30 via the input pipe 36. Finally, the pump 42 is for
dispensing the mixed substances from inside the second container 30 to the feeding tube T2
and to a desired location.

[06622] The pump 42 is mounted to or sifs on a station 44 for stability. In the embodiment of
Fig. 1, the pump 42 has an on and off switch (not shown) and a power cord plugged into a
power outlet. The pump 42 may also have a filter for filtering the fluid that goes through it.
Preferably, the pump 42 is a peristaltic pump.

{0023) Fig. 2 is a more detailed drawing of the main tube T1 and the feeding tube T2 of the Fig.
1. As shown in Fig. 2, the main tube T1 includes first through seventh tube sections, 1-7,
respectively.  As shown, the first tube section | connects the first valve VI to the second
valve V2, the second tube section 2 connects the sccond valve V2 and the first Y-connector
Y}, the third tube section 3 connects the output neck 48 to the first Y-connection Y1, The
fourth or middle tube scction 4 connects the first connector Y1 to a second Y-connector Y2
through the pump 42. The fifth tube section 5 connects the second connector Y2 to the fourth

valve V4. The sixth tube section 6 connects the second connector Y2 to the third valve V3,
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and the seventh tube section 7 connects the valve V4 to the input neck 46 of the second
container 30.

{0024] Thus, the main tube T1 connects all elements in the mixing and dispensing apparatus 10
together.  Generally, the middle tube section 4 of the main tube T! is positioned in a pump
slot (not shown) of the pump 42. Thus, the tube scction 4 need not be cut or opened to be
connected with the pump 42, The tube section 4 connects to the first and second Y-
connectors Y1 and Y2, which split the main tube T1 into four ends, 2, 3, 5 and 6. The first
end 1, 2 is connected to the first valve V1 to be in fluid connection with the first container 20.
The second end 3 is connected to the output neck 48 to be in fluid connection with the second
container 30. The third end 4 is connected to the third valve V3 to be in fluid connection
with the feeding tube T2, and the fourth end 5, 7 is connected to the input neck 46 to be in
finid communication with the second container 30,

{00251 The Y-connectors are preferably open to permit bidirectional flow. However, in an
alternative embodiment, the connectors Y1 and Y2 can be one-way connectors, which allow
fluid to flow therethrough in one direction and not the other. For example, in Fig. 2, the one-
way connector Y1 could allow the fluid to flow from the first container 20 to the pump 42,
but not allow that fluid to go down the third tube section 3 into the second container 30.
Similar, fluid could flow from the output neck 48 through the connector Y1 to the pump 42,
but the same fluid could not flow down the second tube section 2 to the first container 20.
With the second connector ¥2 being a onc-way connector, fluid may flow from the pump 42
to the feeding tube T2 and the input neck 46, but not flow from the input neck 46 or from the

feeding tube T2 to the pump 42.
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[0026] The feeding tube T2 has one end, sixth tube section &, connected to the valve V3 and the
other end extendable to dispensc the mixed substance to a desired location. The other end of
the tube T2 may also have a valve to control the dispensing of the mixed substance. In Fig.
1, the feeding tube T2 is shown to be a rolled-up pipe denoting that it can Ee extended to any
distant location. If the desired location is located in a room separate from the room that
contains the pump system 40, the feeding tube T2 can be put through a hole in a wall or
plugged into a fitting of a pipe that leads to the desired location. The tube T2 can be made of
a flexible or rigid material. It may also have a plastic sheath around its outer layer for
protection.

[0627] Fig. 2 also shows the detail of the exhaust pipe 50 connected to the output neck 48 of the
second container 30. The exhaust pipe 50 includes an eighth tube scction 8 connected
between the ourput neck 48 and the valve V5 and a ninth tube section 9 connected between
the valve VS and the oxhaust cap 52. As explained below, during the mixing and dispensing
modcs, the valve V35 is opened to allow air to come into the second container 30 for enabling
the mixed substances to be casily dispensed out of the second container 30.

[0028] The tube sections 1-9 shown in Fig. 2 can have any desired lengths and colors. For
instance, in one embodiment, the tube sections 1, 3-5, and 7 can be tan or opaque while the
tube scctions 2, 6, 8, and 9 are clear or transparent. The tube section 1 can be 4 inches. The
tube scctions 2 and 3 can be 24 inches. The tube section 4 can be 48 inches. The tube
sections 5-8 can be 6 inches, and the tube scetion 9 can be 3 inches. The feeding tube T2 can
be 20 feet and clear or transparent.

[0029] The mixing and dispensing apparatus 10 of the present invention can be used for any

suitable environment or purposes where two substances need to be mixed prior to being
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dispensed. As an example, the apparatus 10 1s used in a clean room environment for mixing
and dispensing approximately 200 liters of disinfecting solution. In that instance, the first
container 20 confaing & concentrated active disinfectant ﬁitered at .12 microns, and the
second container 30 is a 200-liter container containing water for injection (WFI) filtered at
0.2 microns. The substances are filtered prior to being placed in the containers, which can
also be pre-sterilized. Moreover, the apparatus 10 is made to be transported or shipped to
customers or end users. Preferably, the apparatus 10 is disposed after it is empty, except for
the pump 42, which can remain on-site. Prior to shipping, the apparatus 10 is assembled by
filling the first and second containers 20, 30 with their respective substances. The main tube
T1, which includes tubt; sections 1-7, and the valves V1-V4 are connected, and all the valves
are closed. The feeding tube T2 includes a sheath around it and/or can be placed in a bag
with a twist tie. The cntive assembled apparatus 10 (except the pump 42) 1s put in a first bag
which is heat sealed or twist-tied. The apparatus 10 is then preferably placed in a second bag
which is twist-tied. The bags are plastic. Due to the weight of the filled assembly 10, a lift is
used to manipulate the container 30 and allow the bags to be placed around the assembly 10.

[06030) Alternatively, to avoid the cumbersome maneuver of the filled containers, the first and
second coutainers can be placed in the bags before they are being filled with the substances.
After the containers have been filled, the bags are then closed and sealed to form a container
enclosure. The container enclosure is then put on a pallet (2 per pallet) and sterilized.
Preferably, it is terminally sterilized by being transported to an irradiator for gamma
irradiation.

[9031] Fig. 4 illustrates a container enclosure 400 on a pallet 410 according to an exemplary

embodiment of the present invention. As shown in Fig. 4, the container enclosure 400
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includes the apparatus 10 enclosed in a first bag Bl and a second bag B2. The apparatus 10
includes the first container 20 having a first substance S1, the second container 30 having a
second substance S2, the main tube T1, and the feeding tube T2. The apparatus 10 is fully
assembled by having the main tube T1 attached to the first and second containers 20, 30 and
the feeding tube T2. The apparatus 10 is placed inside the first bag B1, which is then heat
sealed or twist tied. The first bag B1 is placed inside the second bag B2, which is twist tied.
The container enclosure 400 is placed on the pallet 410 and sterilized with gamma
irradiation. As stated above, the containers 20, 30 are filled with the substances S1, S2 either
before or after being placed in the bags B, B2,

10032] After the sterilizing process, the container enclosure 400 is sent to the end user, with or
without the pallet 410. The pallet 410 can optionally be a closed container, that is also
terminally sterilized. Instructions for assembling and operating the stenilized apparatus 10
may be provided with the shipment. The valves VI-VS and tubes T1 and T2 are labeled to
aid the end users in operating the apparatus 10,

[0033] Accordingly, the containers 20, 30 and the tubes T1, T2 form a closed system that is
sterilized within the bags B1, B2. When the bags arc opened for use, the containers 20, 30
and tubes remain closed. Thus, the substances and the internal portions of the containers 20,
30, and tubes remain sterile. The end user. therefore, need not perform any processing of the
substances in the clean room.

[0034] The apparatus 10 is preferably placed in a clean room with rating of ISO 8/ class 100,000
/ Grade C. In this room, the first bag layer can be removed. Subsequently, the apparatus 10
is placed in a cleaner room with an ISO 7/ class 10,000 / Grade B, which may be about eight

feet away from the area that receives the dispensed disinfectant. In that room, the second bag
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layer is removed. Since the apparatus 10 is fully assembled prior fo being bagged, the user
only needs to place the middle tube section 4 around the pump 42, and the unit is ready to be
used. The feeding tube T2 ié. fed into an ISO 5 / class 100 / Grade A clean room, such as
through a hole in the wall or a controlled passage. Any bag or sheath around the feeding tube
T2 can be removed inside the ISO 5 clean room. The tube T2 can then be used to dispense
the mixed substances within the ISO 5 clean room, such as being placed into smaller pre-
sterilized containers. The contamers 20, 30 and tubes T1, T2 remain a closed system
throughout use by the cnd user. Therefore, the substances remain sterile throughout the use
of the system 10. The pump 42 can also be controlled to maintain a pressure at the
dispensing tube T2 so that the system 10 1s non-aspirating such that air or debris 1s not able to
enter through the end of the wbe T2 which might otherwise render the substances non-sterile.
In addition, to assure the sterile integrity of the system, the end of the dispensing twbe T2
may be installed with a valve to prevent the tube T2 from being contaminated, The valve is
wrapped or sealed with heat seal inside a plastic bag.

[0035] The containers 20, 30 and tubes T1, T2 can be individually disposed after the containers
20, 30 have been fully emptied. The first container 20 can be easily disposed by detaching it
at the neck 24. Though the assembly 10 is preferably terminally sterilized, it can be sterilized
in any suitable manner, such as by being aseptically filled and processed within a clean room.
Thus, irradiation need not be used in the sterilization process. Instead, each container, bag
and valve can be pre-sterilized and aseptically assembled in a Class 100 area.

[0036] To set up the apparatus 10, after the double plastic bags are removed, the main tube T1 is

placed in the pump slot (not shown) of the pump 42. A clamp (not shown) of the pump slot



15

is then closed. The power cord of the pump 42 is connected to an outlet, such as a 115V
socket. The feeding tube T2 is extended to the desired location.

[0037] Generally, the apparatus 10 has four modes of operation: 1) standby; 2) combining; 3)
mixing; and 4) dispensing. In the standby mode, all of the five valves V1-V5 are closed.
The first and second substances already exist in the first and second containers 20, 30,
respectively.

[0038] In the combining mode, the second substances are combined in the second container 30.
Here, the valves V1, V2 and V4 are opened while valves V3 and V5 remain closed. The
pump 42 is then turned on, which pumps the first substance from the first container 20 into
the second container 30 via the input pipe 36, The first container 20 can take between 1 to
1.5 minutes to empty. The first and second containers 20, 30 have predetermined amounts of
liquid, so that the entire amount of liguid in the first container 20 can be emptied into the
second container 30. After all of the first substance in the first container 20 has been drained
into the second container 30, the pump 42 is then turned off.

{0039} Subsequently, the valves V1 and V2 arc closed and the valves V4 and V5 arc open. It is
noted that the third valve V3 is still closed at this time. Accordingly, in the mixing mode,
V1, V2, V3 are closed and V4, V5 are open. A circulating loop, including the output pipe 38,
the third tube section 3 of the tube T1, the fourth tube section 4, the pump 42, the fifth tube
section 5, the seventh tube section 7, and the input pipe 36, is created. The pump 42 is turned
on to run for a certain period of time, such as 15 minutes. During this time period, the pump
42 circulates the mixture of the first and second substances in the second container 30
through the circulating loop. The pump 42 draws the mixture out from the bottom of the

second container 30 through the output pipe 38 and the output neck 48. The mixture passes
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through the fourth tube scction 4 of the main tube T1 and back into the second container 30
through the valve V4 and the input pipe 36. Such an operation allows the first substance to
be thoroughly mixed with the second substance in the second container 30. After the mixing
time period, the pump 42 is then turned off.

[0040] In the dispensing mode, the mixed substances are dispensed out from the feeding tube T2,
Here, the valve V4 is closcd and the valve V3 opened. As such, V1, V2, and V4 are closed
while V3 and VS are open. The pump 42 is tumed on again to draw the mixed substance
from inside the second container 30, and pump it through the output pipe 38, the main tube
T1, the pump 42, the valve V3, and the feeding tube T2 to the desired Jocation. A user may
dispense the mixed substance as much as desired by activating and deactivating the pump 42.
As mentioned above, the feeding tube T2 may also have a valve {not shown) at the desired
location such that the user can open the valve to dispense the mixed substance.

[0041) The apparatus 10 can be operated manually or electronically. Manually, the valves Vi-
V5 are casy to be opened and closed with a gloved hand in a clean room. The pump 42 can
be turned on and off manually with a switch, or the pump 42 can be an on-demand pump so it
only tums on when the valve V3 is opened. In the automatic or electronic mode, a control
panel is provided at the desired location to remotely control the pump 42. The control panel
may wirelessly communicate with the pump 42. Another control panel may be provided at
the pump station 44. Each control panel may include buttons or switches for various modes
of operation such as power on-off, standby, combining, mixing, and dispensing the

substances. These automatic modes of operation will turn on the pump 42 and operate the

valves V1-V5 accordingly.



17

[0042] Fig. 3 shows a mixing and dispensing apparatus according to another exemplary
cmbodiment of the invention. This cmbodiment is similar to the embodiment in Fig. 1
except the tubes T1 and T2 are hard pipes, preferably copper, and the valves are those used
for hard pipes. In Fig, 3, the second container 30 does not have the input pipe 36 as in the
container of Fig. 1. Furthermore, Fig. 3 includes a tube 54 connected to the output neck 48
inside the sccond container 30. The tube 54 preferably contains a filter for preventing dirt
from outside getting inside the second container 30.

[0043] While preferred embodiments of the invention have been set forth abave, those skilled in
the art will readily appreciate that other embodiments can be realized within the scope of the
invention. For cxample, the bags placed around the sccond container 30 can be polyethylene.
The second container 30 can bc placed in one bag instead of two. Moreover, rather than
filling the sccond container 30 with the sccond substance before lifting the filled container
info a bag, the empty sccond container 30 can be placed in the bag first, then filled with the
second substance, and the bag is then sealed closed. In addition, while the invention has
been described and shown with two containers and two substances that are combined and
mixed on-site, it also has uscs for a single container having a single substance. The single
container and substance can be sterilized with the dispensing tube T2 connected so that the
tube T2 need only be connected to the pump for use by the end user. The present invention,

therefore, should be construcd as limited only by the appended claims.
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CLAIMS

1. A mixing and dispensing apparatus, comprising:

afirst container for containing afirst substance;

a second container for containing a second substance;

atube system that, when engaged with a pump, combines the first and second substances
into one combined substance, mixes the combined substance, and dispenses the combined
substance;

afluid-impermeabl e enclosure enclosing the first container, the second container, and the
tube system,

wherein the first container, the second container, and the tube system are configured such
that they may be enclosed in the fluid-impermeabl e enclosure without the pump.

2. The apparatus of claim 1, wherein the tube system comprises a tube section
configured to engage with the pump such that the tube system and the pump combines the first
and second substance without opening the tube system.

3. The apparatus of claim 1, wherein the pump is a peristaltic pump.

4. The apparatus of claim 1, wherein the tube system is configured to combine only the
first substance, the second substance, and air.

5. The apparatus of claim 1, wherein the second container comprises:

atop including an input neck and an output neck, each of which is sealed by a sealing
device;

an input pipe disposed inside the second container and attached to the sealing device at
the input neck; and

an output pipe disposed inside the second container and attached to the sealing device at
the output neck.

6. The apparatus of claim 5, wherein the input pipe is approximately half the height of
the second container.

7. The apparatus of claim 5, wherein the output pipe extends almost to a bottom of the
second container.

8. The apparatus of claim 5, further comprising:

afeeding tube, connected to the tube system, configured to receive the combined

substance.
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9. The apparatus of claim 8, wherein:

the tube system comprises:
amain tube;
afirst valve connected between the first container and one end of the main tube;
a second valve connected between the main tube and the feeding tube; and
athird valve connected between the main tube and the input neck, and

the main tube comprises:

afirst tube section connecting the first valve and afirst Y -connector;

a second tube section connecting the output neck and the first Y -connector;
athird tube section connecting the first Y -connector to a second Y -connector;
afourth tube section connecting the second Y -connector to the third valve;
afifth tube section connecting the second Y -connector to the second valve; and
a sixth tube section connecting the third valve to the input neck.

10. The apparatus of claim 9, wherein a pump is configured to be removably connected
to the main tube and the main tube is configured to provide a fluid impermeabl e path from the
first Y-connector to the second Y -connector regardless of whether the pump is connected to the
main tube.

11. The apparatus of claim 9, wherein:

during a combining of the first substance and the second substance, the first and third
valves are configured to be opened and the second valve is configured to be closed;

during a mixing of the combined substance, the first and second valves are configured to
be closed and the third and fourth valves are configured to be opened; and

during a dispensing of the combined substance, the first and third valves are configured
to be closed and the second and fourth valves are configured to be opened.

12. The apparatus of claim 9, wherein the first and second Y -connectors are one-way
connectors.

13. The apparatus of claim 9, wherein the main tube and the feeding tube are flexible.

14. The apparatus of claim 9, wherein the main tube and the feeding tube are hard pipes.

15. The apparatus of claim 9, further comprising an exhaust pipe attached to the output

neck, the exhaust pipe including an seventh tube section connected between the output neck and
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afourth valve, and an eighth tube section connected between the fourth valve and an exhaust
cap,

wherein the exhaust cap includes afirst filter.

16. The apparatus of claim 9, further comprising a tube connected to the output neck and
disposed inside the second container, the tube comprising afilter.

17. The apparatus of claim 1, wherein the first container includes abody and at |east one
of aneck and anozzle.

18. The apparatus of claim 1, wherein the second container comprises an outer layer, an
inner drum, and a space of insulation therebetween.

19. The apparatus of claim 1, wherein the second container is a 200-liter container and
the first container is smaller than the second container.

20. The apparatus of claim 1, further comprising:

the first substance; and

the second substance,

wherein first substance comprises an active disinfectant and the second substance
comprises adiluting solution.

21. A method, comprising:

filling afirst container with afirst substance;

filling a second container with a second substance;

providing atube system that, when engaged with a pump, combines the first and second
substances into one combined substance, mixes the combined substance, and dispenses the
combined substance;

enclosing the first container, the second container, and the tube system in afluid-
impermeabl e enclosure without the pump.

22. The method of claim 21, wherein the tube system comprises a tube section
configured to engage with the pump such that the tube system and the pump combines the first
and second substance without opening the tube system.

23. The method of claim 21, wherein the pump is a peristaltic pump.

24. The method of claim 21, wherein the tube system is configured to combine only the

first substance, the second substance, and air.
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25. The method of claim 21, wherein the second container comprises:
atop including an input neck and an output neck, each of which is sealed by a sealing
device;
an input pipe disposed inside the second container and attached to the sealing device at
the input neck; and
an output pipe disposed inside the second container and attached to the sealing device at
the output neck.
26. The method of claim 25, wherein the input pipe is approximately half the height of
the second container.
27. The method of claim 25, wherein the output pipe extends almost to a bottom of the
second container.
28. The method of claim 25, further comprising:
providing a feeding tube, connected to the tube system, configured to receive the
combined substance.
29. The method of claim 28, wherein:
the tube system comprises:
amain tube;
afirst valve connected between the first container and one end of the main tube;
a second valve connected between the main tube and the feeding tube; and
athird valve connected between the main tube and the input neck, and
the main tube comprises:
afirst tube section connecting the first valve and afirst Y -connector;
a second tube section connecting the output neck and the first Y -connector;
athird tube section connecting the first Y -connector to a second Y -connector;
afourth tube section connecting the second Y -connector to the third valve;
afifth tube section connecting the second Y -connector to the second valve; and
a sixth tube section connecting the third valve to the input neck.
30. The method of claim 29, wherein a pump is configured to be removably connected to

the main tube and the main tube is configured to provide afluid impermeabl e path from the first
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Y -connector to the second Y -connector regardless of whether the pump is connected to the main
tube.

31. The method of claim 30, wherein:

during a combining of the first substance and the second substance, the first and third
valves are configured to be opened and the second valve is configured to be closed;

during a mixing of the combined substance, the first and second valves are configured to
be closed and the third and fourth valves are configured to be opened; and

during a dispensing of the combined substance, the first and third valves are configured
to be closed and the second and fourth valves are configured to be opened.

32. The method of claim 29, wherein the first and second Y -connectors are one-way
connectors.

33. The method of claim 29, wherein the main tube and the feeding tube are flexible.

34. The method of claim 29, wherein the main tube and the feeding tube are hard pipes.

35. The method of claim 29, further comprising:

providing an exhaust pipe attached to the output neck, the exhaust pipe including an
seventh tube section connected between the output neck and a fourth valve, and an eighth tube
section connected between the fourth valve and an exhaust cap,

wherein the exhaust cap includes afirst filter.

36. The method of claim 29, further comprising:

providing a tube connected to the output neck and disposed inside the second container,
the tube comprising afilter.

37. The method of claim 31, wherein the first container includes a body and at least one
of aneck and anozzle.

38. The method of claim 31, wherein the second container comprises an outer layer, an
inner drum, and a space of insulation therebetween.

39. The method of claim 31, wherein the second container is a 200-liter container and the
first container is smaller than the second container.

40. The method of claim 31, wherein first substance comprises an active disinfectant and

the second substance comprises a diluting solution.
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