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mixture, the device comprising; .

a plurality of cartridge assemblies each comprising a cartridge configured ! contain
- one of the plurality of fluids; _ |

a plurality of flow channels cach having a central axis and cach Aonfigured to
communicate with a corresponding one of the cartridges; |

a plurality of valve assemblies cach positioned to communicate with one of the flow
channels to adjust a mass flow rate of the fluid drawn from the correspopiding cartridge;

a manifold assembly, comprising: ‘ |

a manifold body having a mixing chamber and plurality of inlets each

configured to communicate with a corresponding one o the flow channels through
which the fluid from the cartridge of the correspond' cartridge assembly is drawn
into the mixing chamber during operation of the dev ce;

a seal disposed within the manifold bodd}'acent to and having a size and a
shape that substantially covers the inlets;

a spring disposed within the manifol and

a piston disposed within the manjold body between the seal and the spring,
wherein the spring is moveabie betw an extended position in which the spring
engages the piston to move the s¢al to a closed position that substantially and
simultaneously closes the inlets ffom the flow channels and a compressed position
that moves the scal away from $he inlets to substantially and simultaneously open the
inlets to the flow channels; '.
a dispensing pump assembl v configured to communicate with the manifold assembly
and configured to draw ftuid frofh each of the cartridge assemblies; and

a nozzle conﬁgured communicate with the dispensing pump assembly and to
dispense the mixture; |

wherein during ¢ beration the dispensing pump draws a volume of fluid from each
cartridge through the rresponding flow channe! and through the corresponding inlet into the
mixing chamber to form the mixture, and

wherein ¢ rﬁng operation the mixture is drawn from. the mixing chamber through the

dispensing purdp to the nozzle.

2. Thé device as in claim 1, wherein each cartridge agsembly further comprises:




a closure device configured to substantially close the cartridge;

a conduit positioned within the cartridge; ‘

a port positioned within the closure device and having an opened and A closed
position and configured to communicate with the conduit and the corresponding u channel
in the opened position; and _ '.

a vent that is configured for entry of atmospheric air into the ca as fluid 1s

removed when the dispensing pumnp 1S in a rebound state.

3. The device as in claim 1, further comprising a body encloses cartridge assemblies,

flow channels, valves, manifold assembly, and dispensing pump agsembly.

4. The device as in claim 1, wherein a portion of the/body is configured to open and

close to provide access to the cartridge assemblies.

5. The device as in claim I, wherein the cartrigie assembly further comprises a bladder

positioned in an interior of the cartridge and confygured to hold the fluid.

6. The device as in claim 1, wherein th¢ plurality of inlets is positioned in a base of the

manifold body.
7. The device as in claim 1, wrein an outer surface of a side wall of the piston has at

least one channel that extends subgtantially parallel to a central axis of the mixing chamber.

8. The device as in clgz m 1, wherein the adjustable valve is adjustable along a second
axis that is not paraliel tg/the central axis of the corresponding flow channel at a point along
the flow channel at which the adjustable valve is adjacent and is configured to constrict a

lumen of the flow cnnel 10 decrease the mass flow of fluid.

cHannel; and
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wherein an axial rotation of the control in a second direction progressively moveg the
threaded shaft away from the clamp to an opened position that rebounds the iumen/of the

flow channel.

10. The device as in claim 8, wherein the adjustable valve comprises:

a control;

a roller that is mated to the control;

a ramp that has an axis that is positioned at an angle relatiye to an axis of linear
movement of the roller;

wherein the point along the flow channel is positioned between the roller and the
clamp;

wherein a movement of the controf in a first directigh progressively moves the roller
along the ramp to a closed position that constricts the lumén of the flow channel; and

wherein a movement of the control in a second direction progressively moves the

roiler along the ramp to an opened position that rebg nds the lumen of the flow channel.

11.  The device as in claim 1, wherein the adjustable valve is positioned within a lumen of

the flow channel.

12.  Thedevice as in claim 11, whe £in the adjustable valve comprises:

a control; ._ |

a needle having a tip and sitioned within a valve body;

wherein the needle is mdted to the control;

wherein an axial rotafion of the control in a first direction axially advances the needle
within the lumen of the flofv channel;

wherein an axiagd rotation of the contro! in a second direction axially withdraws the

needle within the lum £n of the flow channel.
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a plurality of independently adjustable valves each positioned adjacent to one of

flow channels and adjustable along a second axis that is not parallel to the central axisfo
adjust a mass flow rate of the fluid drawn from the corresponding cartridge;, |
a manifold body having a plurality of inlets each configured to communicatg’ with a
corresponding one of the flow channels through which the fluid from the corpt ponding
cartridge is drawn into a mixing chamber during operation; _ |
a seal disposed within the manifold body adjacent to and sized to sutantially cover
the inlets; ..
a piston disposed within the manifold body between the seal and/ spring, wherein the
spring is moveable between an extended position in which the sprigls engages the piston to
move the seal to a closed position that substantially and simultaneglusly closes the inlets from
the flow channels and a compressed position that moves the geal away from the inlets to
substantially and simultaneousty open the inlets to the flow cifannels;
a dispensing pump configured for communicatigh with the mixing chamber and
configured to draw fluid from each of the cartridges; and
a nozzle configured for communication wit the dispensing pump and configured to
dispense the mixture, _
wherein during operation the dispensi pump draws a volume of fluid from each
cartridge through the corresponding flow el and through the corresponding inlet into the
mixing chamber to form the mixture,
wherein during operation the is drawn from the mixing chamber through the
dispensing pump to the nozzle. .

14.  The device of claim herein each cartridge is removable.

15.  The device of 13, further comprising at least two closure device each
configured to substant.iy close a corresponding one of the cartridges.
16.  The claim 13, further comprising:

a spikate positioned downstream to the cartridges;

a 0 plate positioned downstream to the spike plate; and

m,pressible layer positioned between the spike plate and second plate and into

which flow channels are formed.
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[7.  The device of claim 13, wherein an outer surface of a side wall of the piston has gt

least one channel that extends substantially paraliel to a central axis of the mixing chamb

18.  The device of claim 13, wherein the closure device is positioned in an/upstream
portion of cartridges.
19.  The device of claim 13, further comprising a spike plate positiongd upstream to the
cartridee and having at least two cannulated spikes configured to cofmunicate with an
interior of the cartridge and at least two uptube ports configured to/communicate with the
fiow channels. |
20. A device for mixing a plurality of fluids to form a » ixture and for dispensing the
mixture, comprising: _
a plurality of cartridge assemblies, each cartr'ge assembly comprising cartridge
configured to contain one of the plurality of fluids;
a plurality of flow channels each having &/lumen having a diameter, a central axis,
and each configured o communicate with a co ponding one of the cartridges, wherein the
diameter of each flow channel is directly proportional to a mass flow rate of fiuid drawn from
the corresponding cartridge during operatioh of the device;
a manifold assembly, comprising/
a manifold bo.dy having a mixing chamber and a plurality of inlets each configured to
communicate with a corresponding flow channet through which the fluid from the carindge
of the corresponding cartridge agsembly is drawn into the mixing chamber during operation;
a seal disposed withid the manifold body adjacent to and sized to substantially and
simultaneously close the ipiets;

a spring disposed within the manifold body; and

a piston dispgsed within the manifold body between the seal and the spring, wherein
the spring is movg 4ble between an extended position in which the spring engages the piston
to move the sedl to a closed position that substantially and simultaneously closes the nlets
from the floy channels and a compressed position that moves the scal away from the nlets to
substantially and simultaneously open the inlets to the flow channels;

| dispensing pump assembly configured for communication with the manifold

i iy and configured to draw fluid from each of the cartridge assemblies; and

b2
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muxture, and
wherein during operation the mixture is drawn from the mixing cha

dispensing pump to the nozzie.

21, The device of claim 20, wherein the diameter of each flow cHannel is different from
the diameter of the other flow channels.

22.  The device of claim 20, further comprising a piurality of independently adjustable
valves each positioned to communicate with a corresponging one of the flow channels to

adjust the mass flow rate of fluid drawn from the correspohding cartridge.

23.  The device of claim 20, wherein an outer surface of a side wall of the piston has at

least one channel that extends substantially parallel to a central axis of the mixing chamber.

o
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We claim:

1. A device for mixing a plurality of fluids to formulate a mixture and for dispensing the
mixiure, the device comprising:

a plurality of cartridge assemblies each comprising a cartridge configured to contain one
of the plurality of fluids;

a plurality of flow channels each having a cenfral axis and each configured fo
communicate with a carresponding one of the cartridges;

a plurality of valve assemblies each positioned to communicate with one of the flow
channels to adjust 2 mass flow rate of the fluid drawn from the corresponding cartridge;

a manifold assembly, comprising:

a manifold body having a rriixing chamber and a plurality of inlets each configured to
communicate with a corresponding one of the flow channels through which the fluid from the
cartridge of the corresponding cariridge assembly is drawn into the mixing chamber during
operation of the device;

a seal disposed within the manifold body adjacent {o and having a size and a shape that
substaniially covers the inlets;

a spring disposed within the manifold body; and

a piston disposed within the manifold body between the seal and the spring, wherein the
spring is moveable between an extended position in which the spring engages the piston fo
move the seal io a closed position that substantially and simultaneously closes the inlets from
the flow channels and a compressed position that moves the seal away from the inlets to
substantially and simultanecusly open the inlets to the flow channels;

a dispensing pump assembly configured to communicate with the manifold assembly
and configured to draw fluid from each of the cartridge assemblies; and

a nozzle configured to communicate with the dispensing pump assembly and fo
dispense the mixture;

wherein during operation the dispensing pump draws a volume of fluid from each
cartridge through the corresponding flow channel and through the corresponding inlet into the
mixing chamber tc form the mixture, and

wherein during operation the mixture is drawn from the mixing chamber through the

dispensing pump fo the nozzle.

2. The device as in claim 1, wherein each cartridge assembly further comprises:
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a closure device configured to substantially close the cartridge;

a conduit positioned within the cartridge;

a port positioned within the closure device and having an opened and a closed position
and configured fo communicate with the conduit and the corresponding flow channel in the
opened position; and

a vent that is configured for entry of atmospheric air into the cartridge as fiuid is removed

when the dispensing pump is in a rebound state.

3. The device as in claim 1, further comprising a body encloses the cartridge assemblies,

flow channels, valves, manifold assembly, and dispensing pump assembily.

4, The device as in claim 1, wherein a portion of the body is configured to open and close

fo provide access to the cartridge assembilies.

5. The device as in claim 1, wherein the cartridge assembly further comprises a biadder

positioned in an interior of the cartridge and configured to hold the fluid.

6. The device as in claim 1, wherein the plurality of inlets is positioned in a base of the

manifold body.

7. The device as in claim 1, wherein an outer surface of a side wall of the piston has at

least one channel that extends substantially parallel to a central axis of the mixing chamber.

8. The device as in claim 1, wherein the adjustable vaive is adjustable along a second axis
that is not parallel to the central axis of the corresponding fiow channel at a point along the flow
channel at which the adjustable valve is adjacent and is configured to constrict a lumen of the

flow channel fo decrease the mass flow of fluid.

9. The device as in claim 8, wherein the adjustable valve comprises:
a control;
a threaded shafi that has a tip and that is mated to the control knob; and

a clamp into which the point along the flow channel is positioned;
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wherein an axial rotation of the control in a first direction progressively moves the
threaded shaft towards the clamp to a closed position that constricts the lumen of the flow
channeal; and

wherein an axial rotation of the confrol in a second direction progressively moves the
threaded shaft away from the clamp to an opened position that rebounds the lumen of the flow

channel,

10. The device as in claim 8, wherein the adjustable valve comprises:
a control;
a roller that is mated to the control;
a ramp that has an axis that is positioned at an angle relative to an axis of linear
movement of the roller;
wherein the point along the flow channel is positioned between the rolier and the clamp;
wherein a movement of the control in a first direction progressively moves the roller
along the ramp to a closed position that constricts the fumen of the flow channel: and
wherein a movement of the control in a second direction progressively moves the roller

along the ramp to an opened position that rebounds the lumen of the flow channel.

1. The device as in claim 1, wherein the adjustable valve is positioned within a lumen of the
flow channel.
12. The device as in claim 11, wherein the adjustable valve comprises:

a conirol;

a needle having a tip and positioned within a valve body;

wherein the needle is mated to the control;

wherein an axial rotation of the control in a first direction axially advances the needle
within the lumen of the flow channel;

wherein an axial rotation of the control in a second direction axially withdraws the needie

within the lumen of the flow channel.
13. A device for mixing a plurality of fluids to form a mixture and for dispensing said mixture,

comprising:

a plurality of cartridges each configured to contain one of the plurality of fluids;
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a plurality of flow channels each having a central axis and each configured to
communicate with a corresponding one of the cariridges; a plurality of independently adjustabie
valves each positioned adjacent to one of the flow channels and adjustable along a second axis
that is not parallel fo the central axis to adjust a mass flow rate of the fluid drawn from the
corresponding cartridge;

a manifold body having a plurality of inlets each configured to communicate with a
corresponding one of the flow channels through which the fluid from the corresponding cartridge
is drawn into a mixing chamber during operation;

a seal disposed within the manifold body adjacent to and sized to substantially cover the
inlets;

a piston disposed within the manifold body between the seal and a spring, wherein the
spring is moveable between an extended position in which the spring engages the piston to
move the seal to a closed position that substantially and simultaneously closes the inlets from
the flow channeis and a compressed position that moves the seal away from the inlets to
substantially and simultanecusly open the inlets to the flow channels:

a dispensing pump configured for communication with the mixing chamber and
configured to draw fluid from each of the cartridges; and

a nozzle configured for communication with the dispensing pump and configured to
dispense the mixture,

wherein during operation the dispensing pump draws a volume of fluid from each
cartridge through the corresponding flow channel and through the corresponding inlet into the
mixing chamber to form the mixture, and wherein during operation the mixture is drawn from the

mixing chamber through the dispensing pump to the nozzle.

14. The device of claim 13, wherein each cariridge is removabile.

1B. The device of claim 13, further comprising at least two closure device each configured to

substantially close a corresponding one of the cartridges.
16. The device of claim 13, further comprising: a spike plate positioned downstream to the

cartridges; a second plate positioned downstream to the spike plate; and a compressible layer

positioned between the spike plate and second plate and into which flow channels are formed.
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17. The device of claim 13, wherein an outer surface of a side wall of the piston has at least

one channel that extends substantially parallel to a central axis of the mixing chamber.

18, The device of claim 13, wherein the closure device is positioned in an upstream portion

of cartridges.

19. The device of claim 13, further comprising a spike plate positioned upstream to the
cartridge and having at least two cannulated spikes configured to communicate with an interior

of the cartridge and at least two uptube poris configured to communicate with the fiow channels.

20. A device for mixing a plurality of fluids to form a mixture and for dispensing the mixture,
comprising:

a plurality of cartridge assembilies, each cartridge assembly comprising cartridge
configured to contain one of the plurality of fluids;

a plurality of flow channels each having a lumen having a diameter, a central axis, and
each configured to communicate with a corresponding cone of the cartridges, wherein the
diameter of each flow channel is directly proportional to a mass flow rate of fluid drawn from the
corresponding cartridge during operation of the device;

a manifold assembly, comprising:

a manifold body having a mixing chamber and a plurality of inlets each configured fo
communicate with a corresponding fiow channel through which the fluid from the cariridge of the
corresponding cartridge assembly is drawn into the mixing chamber during operation;

a seal disposed within the manifold body adjacent to and sized to substantially and
simultaneously close the inlets;

a spring disposed within the manifold body; and

a piston disposed within the manifoid body between the seal and the spring, wherein the
spring is moveable between an extended position in which the spring engages the piston to
move the seal to a closed position that substantially and simultaneously closes the iniets from
the flow channels and a compressed position that moves the seal away from the inlets o
substantially and simultaneously open the inlets to the flow channels;

a dispensing pump assembly configured for communication with the manifold assembly
and configured to draw fluid from each of the cartridge assemblies; and

a nozzle configured for communication with the dispensing pump assembly and

configured to dispense the mixture,
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wherein during operation the dispensing pump draws the volume of fluid from each
cartridge assembly through the corresponding inlet into the mixing chamber to form the mixture,
and

wherein during operation the mixture is drawn from the mixing chamber through the

dispensing pump fo the nozzle.

21. The device of claim 20, wherein the diameter of each flow channel is different from the
diameter of the other flow channels.

22. The device of claim 20, further comprising a plurality of independently adjustable valves
each positioned to communicate with a corresponding one of the flow channels to adjust the

mass flow rate of fluid drawn from the corresponding cartfridge.

23. The device of claim 20, wherein an outer surface of a side wall of the piston has at least

one channel that extends substantially paraliel to a central axis of the mixing chamber.
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