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Automatic Three-Way Diverter Valve

Field of the Invention

The present invention relates to a throe-way diverter valve assembly for loading and
dispensing materials, such as biological materials, into a delivery apparatus. The diverter
valve assembly includes a resilient body that automatically switches from a first position for
dispensing from a rescrvolr to an exit port and a second position for leading from a leading

port into a reservoir.

Backeround of the Invention

Devices to dehiver fluid materials, such as syringes, typically include a dispensing end
or tip and a fluid-containing barrel or reservoir, which is sized and shaped to house the thad
material prior to delivery., Delivery assemblies for certain materials, particufarly biological
matcrials, typically do not include biological fluids pre-loaded inte the device. The device
must therefore be loaded with the biological material or materials to be delivered prior to its
use. The ability to load and dispense such materials allows the device to be re-used for
multiple deliverics, being re-filled cach time. In addition, the ability o load a device reduces
the risk of contamination or spoilage of the material to be dispensed, since it can remain in a

scaled container until prior to loading.

For multi-part compositions, which are formed via the mixing of two or more
components, the loading of each separate component into the device is more difficult. These
components noed to be kept separated when loading them into a delivery assembly, so as to
prevent premature mixing and formation of the ultimate composition te be delivered. Une
such multi-part composition 1s fibrin, which s formed through the combination of thrombin
and fibrinogen. These two precursor components are mixed together and then the resulting
fibrin composttion is delivered shortly after mixing. Other multi-part compositions include

various adhesives, such as acrvlates.

Various attempis to load multi-part components into a delivery assembly, suchas a
syringe, have been made. Typical prior art methods rely opon placing a dispensing tip {(or
fips) into at least one vial containing thaid, withdrawing the plunger, and thus drawing the
flgid into the barre] or reservoir. In ancther prior method, the components are loaded by
connecting the device to a loading component at 3 location between the dispensing end of the

device and the fluid reservoir in the device. The loading compounend is in fluid
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communication with the reservoir, allowing fluid to enter the reservoir. This type of
assembly, however, often requires the functionality of a diverter valve at the loading port.
The diverter valve switches from a loading configuration to a dispensing configuration, so as
to restrict flow to the intended site. In the loading configuration, the valve is positioned to
allow only commmication between the loading port of the device and the reservoirs — thos
blocking fluid communication between the loading port and the dispensing end. After
loading, the valve can cither be removed or can be changed to a dispensing counfiguration,
therchy allowing fhuid communication between the dispensing end and the reservoirs while

blocking fluid commuonication batween the loading port and the dispensing end.

In such devices, however, switching the valve assembly from one configuration to
another is done manually, such as via a switch or turnable element, and can thus lead {o loss
of some valuable materials due to human ervor, such as not properly turning the valve. The
failure to properly switch configurations may also cause a loss of sterility, particularly with
biological components. Further, traditional valves are fairly fragile, and may be broken if the
vafve is turned in the wrong direction with too much force. In addition, the user may simply
forget the step of switching the valve orientation 1o the proper configuration. I the valve
orientation is not changed to the dispensing direction, the biological material will not be
properly dispensed. In addition, the precise configurations must be conirolled for each
loading port in the device, which may include nwiltiple ports for a mulii-component material.
In addition, cach valve in the assembly must be turned, which is susceptible to more human
ervor. Finally, the need to be able to simultaneously coordinate fhuid tight connections
between storage containers and the device, mechanical engagement of the storage containers
with the diverter valve clement, and precise diverter valve positioning, complicates

manutacturing tolerances and can lead to unsatisfactory performance.

Therefore there is a need for an iproved way o enable materials to be loaded into
and dispensed from a delivery assembly while avoiding the problems of the prior art. The

device of the present invention provides an automated valve assembly.

Summary of the Invention

In a first embodiment, there is a fhad delivery device including a three-way diverter
valve assembly, the three-way diverter valve assembly including: a valve housing having a
valve body and a valve cap, the valve housing providing a first fluid passageway, @ second

flid passageway, and a third fhuid passageway, cach having an access opening; and a
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resilient valve component within the valve housing; where the resilient valve component is
movable from a first position o a second position, the first position providing a fluid pathway
between the first fluid passageway and the second fluid passageway, and the second position
providing a thud pathway between the second fhud passageway and the third flaid
passageway.

In another embodiment, there is a2 method of loading a fluid delivery apparatus,
meluding: using a fluid delivery device including: a headpiece including at least ovne tubular
barrel, the tubular barvel inchuding a plunger disposed within an interior of the tubular barrel;
an applicator having a Jumen in tluid communication with the interior of the tubular barrel;
and a three way diverter valve assembly in fluid convnunication with an interior of the at
least one barvel and an interior of lumen of the applicator, the valve assembly including: a
valve housing having a valve body and a valve cap, the valve housing providing a first fluid
passageway, a second fluid passageway, and a third fhuid passageway, cach having an access
opening; and a resiliont valve compounent within the valve housing; where the resiliont valve
component is movable from a first position to a second position; the first position providing a
fhid pathway between the first fluid passageway and the second fluid passageway and
allowing flow of fhuid from the valve cap to the barrel mterior; and the second position
providing a thud pathway between the second fhud passageway and the thivd flaid
passageway and allowing flow of fluid from the barrel tnterior to the applicator lumen
nterior; securing a loading cup to the valve cap, the loading cup having an opening at a
hottom portion, where the bottom portion urges the resiliont valve componeot into the first
position; at least partially filling the loading cup with a fluid material; and withdrawing the

plunger from the barrel, so as to draw the fluid material into the interior of the barrel.

Brief Description of the Figures

Fig. 1 shows a side view of an assembly including a diverter valve assembly.

Fig. 2 shows a perspective view of an assembly without loading cups.

s
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3 shows a perspective view of an assembly with loading cops.
Fig. 4 shows a perspective view of an assembly with loading cups and caps.
Fig. 5 shows a side view of the asserubly with components separated.

Fig. 6A shows a close up view of the diverter valve assembly.
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Fig. 6B shows the close ap view of the diverter valve assembly of Figure 6A with the

components scparated.

Fig. 7 shows a close up view of the diverter valve assembly with loading cup attached
(in the “loading” configaration).

Fig. 8 shows a perspective view of the diverter valve assernbly with components
separated.

Fig. 9 shows an alternate embodiment of the valve component.

Fig. 10 shows a diverter valve assembly in the “loading” configuration.

=

Fig. 11 shows a diverter valve assembly in the “dispensing” configuration.

Detailed Description of the Invention

As used herein, the term “delivery deviee” or “delivery assembly” includes a
dispenser and/or applicator for controlled delivery of a material to an intended site. The term
incluades, for example, syringe type systems, which use one or more plungers to forcibly
dispense at east one fluid to a site, but may include other delivery systens known in the art.
The delivery system is desirably sized to be comfortably held and controlied by a user’s
hands, thus providing the user with the ability to control the placement and dispensing of
flind(s} from the device. The prescut nvention relates to 2 delivery system for delivering a
fluid material, including a multi-part fluid material. The delivery system includes at least one
loading port for introducing the thid material to the device. Most desirably, there is a single
loading povt for cach barrel or reservoir in the device. The invention includes 3 means for
diverting the flow of fluid in at least two different directions: (1) from the loading portto a
barrel or reservoir, and (2} from the barrel or reservoir to a delivery tip/port. The invention
specifically relates to an automated diverter valve assembly having a loading port for loading
flids tnte a headpicce, and metbod of using such a diverter valve assembly to control fluid
flow within the delivery device. In desired embodiments, the automated diverter valve
assembly is biased into a dispensing configuration, and can be moved into a loading
configuration through application of force. One such device that is usefol with the present
mvention is a syringe-type delivery assembly, which delivers the flow of fhuid contained in a
barrel by depressing a plumger in the direction of the intended site. During loading of thid,
the fluid flows from an external location, such as from a drug vial in a loading cup, through a

loading port and diverter valve asserbly, and into a barrel. During dispensing of fluid, the
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fhiid flows from a barrel, through the diverter valve assembly, through an applicator humen,

and through a dispensing tip where it can be administered to the intended site.

As used herein, the term “user” refers to a doctor or other professional who is
administering the material from the delivery device, such as by depressing the plunger{s) in
the device. As used herein, the term “proximal end” will refer to the end of the device ia the
divection closest to the user, e.g., the person delivering the material from the device. The
term “distal end” will refer to the end of the device in the direction furthest from the user,
¢.g., the person delivering the material from the device. For example, if a device is a typical
syringe including a planger, an applicator, and a delivery tip, the plunger top (i.e., the end
which 1s in contact with the user’s hand or finger durimg use) of the plunger is located at the
proximal position, and the delivery tip is located at the distal position. These and other

components will be discussed in further detail below as the invention is explained.

Typical single and multi-part syringes as deseribed above are known in the art, and
are described, for example, in U.S, Patent No., 5,814,022, the entire contents of which arg
ncorporated herein by reference. Useful syringes may foclude, for example, those used in
medical applications, such as the delivery of biological components or sealants to body
tissue. CGther useful syringes inchude those used in non-medical siteations, such as to deliver

adhesives or rubberized materials to a site.

The delivery device may deliver any number of fluid components simultaneously to a
stte, and in some embodiments, the device is a multi-part delivery device to deliver two
different fluid componerds stoultancously. The fluid composition to be delivered through
the device may be a biological material, such as fibrin, or it may be a chemical material, such
as an acrylate or cyanoacrylate composition. Regardless of the composition or compositions
to be delivered, the prosent invention relates o a diverter valve assembly useful in loading the

debivery device with the material or muaterials prior o use.

A two part delivery syringe using filling cups is depicted in the Figures. Such
delivery syringes may be used in the present invention. Two part delivery device 10
generally includes a headpiece 12, an apphicator 40 and a delivery conduit 44, Each of the
headpiece 12, applicator 40 and dehivery conduit 44 are in fluid communication with gach
other, and are securely connected to cach other via a fluid-tight connection when inuse. The
delivery syringe 10 is generally longitudinal in shape, including a proximal end 10A and a

distal end 10B. The headpiece 12 includes at least one, and more desirably a plurality of
Y 5 S ¥
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cylindrical or tubuvdar barrels or reservoirs 18, in which the material or materials to be
delivered may be contained uniil delivery. The barrels 18 may be disposed in any
configuration, and in preferred embodinents, are in a side-by-side orientation, with their
respective longitudinal axes parallel to each other, extending in the divection of the proximal
end 10A to the distal end 10B. Each barrel 18 may be the same size and shape, or they may
be different sizes. In some embodiments, it may be desired to include two barrels 18, ¢ach
having = different volume, thereby allowing differing amounts of fluid to be released from
cach barrel 18 simultancously. Each barrel 18 inclades an exit port 14 at its distal end,
through which the flow of fluid may take place. The headpicce 12 may include a handle 16

at the proximal end for case of use.

Each barrel 18 includes a controled delivery component, such as a plunger 20
slidably imserted into cach barrel 18. The distal end of the plunger 20 mecludes a radial seal or
piston 22 in contact with the interior surface of the barvel 18 for pushing and pulling the
contents into and out of the barrel. Fach plunger 20 includes a plunger depressor 24 at the
proximal end, which is manipolated by the user to force the plonger 20 into the barrel 18 (by
pushing i the direction of distal end10B} and out of the barrel 18 (by pulling in the dircction
of proximal end 10A). Fach plunger 20 in the device 10 may be commected to cach other at or
near the phinger depressor 24, so that each plunger 20 may be pushed in or withdrawn from

the barrel 18 simoktancously.

The headpicce 12 may be removably comnected to the applicator 40 via an attachment
mechanism, such that cach barrel 18 is in fluid connection with an applicator humen 42,
which 1 n fhuid commupication with the delivery conduit 44, Any known attachment
mechanism may be osed, mcluding snap fit, friction fit, threaded connection, and the like.
Destrably, the attachment between the headpiece 12 and applicator 40 is substantially fluid
tight. As will be discussed below, a loading port with a diverier valve asscmbly 25 is

desivably located between the headpicce 12 and the applicator 40.

The delivery conduit 44 is a generally hollow tubular stracture, which is in flaid
communication with the applicator fomens 42 and is securely attached thercto in a foid-tight
conmection. The delivery conduit 44 may include a phrality of lumens, cach in fluid
conumunication with one applicator honen 42. The tip of the delivery conduit 44 may be an
open nozzle, but may alternatively include an application means, such as a spatula, rolling
ball, brush, and/or swab. Auny application systems may be used, including those described in

.S, Patont No. 6,425,704, the entire content of which is fncorporated by reference herein.
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During use, the user may seek to load flaid(s) into the delivery device 10 and/or
dispense fluid(s) from the interior of the delivery device 1. In the case of delivery of
biclogical fluids, maintaining sterility of those components is vmportant. To load fluid inte
the delivery device 10, the deviee 10 is equipped with at least one loading port, which creates
an open passageway from the exterior of the delivery device 10 into the interior of the
headpicce 12, more specifically from the exterior of the delivery device 1{} into the interior of
a barrel 18, This open passageway is achieved in the present fnvention through the leading
port of a diverter valve assembly 25 and via exit port(s) 14 in the headpiece 12, To achieve
loading, one or more loading cups 34 may be used. The loading cup 34 inchudes a gencrally
hollow interior leading to an open bottom portion 46, which may be thueaded for connection.
Loading cup 34 may have a further extended bottom portion 47, which may be used to press
against one or more components in the diverter valve assembly 25. A loading cup 34 may
include additional features to begin, control or restrict the flow of fluid, if desired, suchasa
spike 38 or other control feature. Loading cups 34 may further be provided with loading cup
covers 36, which may be secured to the upper portion of the foading cup 34 and can cover the
contents of the loading cup 34. Loading cup cover 36 may be sized to cover a vial if placed

within the loading cup 34.

With particular reference to Figares 5-6, one embodiment of a diverter valve
assembly 25 is described. The diverter valve assembly 25 is sized and shaped to receive a
portion of a loading cup 34, such that loading cup 34 can be attached to the device 10,
thereby creating an open passageway from the interior of the loading cup 34 to the interior of
a barrel 18. The diverter valve assembly 25 imchides 2 generally open valve body 26, into
which may be placed a vesilicot diverter component 28 (also referred to as a “valve
component”). Atop the diverter component 28 may be placed a generally tubular valve cap
34, which may optionally have threads to achieve securement of the loading cup 34 thereto.
The valve cap 30 and valve body 26 may be sccurable to cach other via any means to create a
substantially fluid tight fit. The diverter valve assembly 25 may also include a generally
tubular headpicee fitting 27, which may be used to secure an exit port 14 in fluid
cemmunication therewith, such as via a {riction fit or other secure connection. The diverter
vafve assernbly 25 may also tnclade a generally tubular applicator fitting 29, which may be
used to sceure an applicator imuen 42 in fluid comnwmication therewith, The valve body 26
1s a generally open configuration, with openings in multiple directions where fhiid is capable

of flowing {e.g., through headpicce fitting 27 or applicator fitting 29), and thus the diverter
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valve assembly 25 controls the direction of fluid flow. The tubular applicator {fitting 29 may
also include a generally tubular luer fitting 32, which may be used {o attach the applicator

fumen 42 thereto i a fluid communication therewtth.

A loading cup 34 may be secured to the diverter valve assembly 25, specifically to the
valve cap 30, by any destred and known securing means, inchuding through the use of
threads, so as to be screwed into or onto the tubular valve cap 30. The loading cup 34
desirably includes bottom portion 46, which inclades a series of threads sized and shaped to
fit the threaded portion of tubular valve cap 30. The valve cap 30 may include internal or
external threads, and the loading cup 34 may include threads to engage with the valve cap 30.
Loading cup bottom portion 46 and optional extended bottom portion 47 are generally tubular
with an open lumen, allowing the flow of fluid from the interior of the loading cup 34 o the
tabular valve cap 30, and thos into valve body 26. The extended bottom portion 47 may be
generally cylindrical, but can be any desired shape. As can be seen i Figure &, debivery of
fhind into the headpiece 12 may be achieved through the use of a vial 48, One vial 48 may be
used with one delivery cup 34, Any vial 4% may be used, and preferably the vial is glass,
capped with a rubber or plastic septum 49. The loading cup 34 is desirably provided with a
vented spike 38 for piercing the septum 49 of the vial 48, allowing the fluid contents of the
vial 4% to be withdrawn from the vial 48 in a sterile and controlled manner, Geometry is
provided in the bottom of the loading cup 34 to aliga the axis of the septum 49 with the spike
38 such that the spike 38 reliably hits approximately the center of the septum 49 when the
vial 48 13 loaded into the loading cup 34. Loading cup cover 36 may be placed over top of
the vial 48 when in the loading position, which may provide farther security and sterility to
the loading.  Loading cup 34 may be secured to the tubular valve cap 30, and at least
partially filled with a thad, ¢.g., the fluid contained in a vial 48. The user may then withdraw
a plunger 20 from a barrel 18 associated with the diverter valve assembly 25, thereby pulling
the fluid from the drug vial 48 in the loading cup 34, through the botiom 46 of the loading
cup 34, through the tobular vakve cap 30, past the diverter component 28, into the valve body
26, through the tubular headpiece fitting 27, through the exit port 14, and into the barrel 18,
The loading cup 34 may be removed and an optional cap or cover may be placed on the
tubular valve cap 30 if desired.

Figures 6A-6B show the diverter valve assembly 25 i a close ap view. Ascanbe
seen, the diverter valve assembly 25 includes the valve body 26, which is a generally hollow

configuration having a plurality of exit ports, including tubular headpiece futing 27 (which
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leads o the headpiece 12) and tobular applicator fitting 29 {(which leads to the applicator
lumen 42). The interior of the valve body 26 is sized and shaped to snugly fit the diverter
component 28, and atop the diverter component 28, there is provided a tubular valve cap 30
Valve cap 30 and valve body 26 are securable to cach other in any desired manmer, including
5 via threads, snap fit, friction fit, and the like, As will be explained below, depending apon

the level of pressure exerted on the diverter valve assembly 25, the diverter component 28
may be forced “down™ {e.g., towards the bottom of the valve body 26} or “up” {e.g., towards
the tobular valve cap 30). For example, when a loading cup 34 13 secured to the diverter
vafve assermbly 25, the diverter component 28 may be forced “down™, which puts the diverter

10 wvalve asserbly 25 into the “leading configuration”. The loading configuration can best be
seen in Figure 10. When the loading cup 34 is removed, the diverter component 28 may be
biased “ap”, which puts the diverter valve assembly 25 into the “dispensing configuration”.
The dispensing configuration may best be seen in Figure 11, In one embodiment, the

extended bottom portion 46 of the loading cup 34 may be used 1o exert pressure on the

n

diverter valve assembly 25, which will be desceribed in further detail below,

To toad fluid(s) into the headpicee 12, the charmel leading from the loading cup 34 1o
the barrel 18 (via diverter valve assembly 25) must be opened, and a channel leading from the
barrel 18 to the applicator himen 42 must be closed. To dispense flaid(s}, the channel leading
from the leading cup 34 to the barrel 18 must be closed, and a channel leading from the barrel

20 18 to the applicator fumen 42 must be opened. This switch has traditionally been achieved
through the use of manual valves or switches, which are susceptible to error. Once the
dispensing channel is opened, the user depresses one or more plungers 24, and desirably
depresses each plunger 20 simultancoushy, and the contents of the barrel(s) 18 are forced
vnder pressure through the applicator 40 and out the delivery conduit 44, As such, the mixed

25 ¢omposition can be delivered to an intended site, Multi-part syringes are useful in delivery of
compositions that require mixing of components immediately prior to delivery, such as
certain biological materials and sealant roaterials. For example, the device 10 may dispense
fibrin, which entails mixing of two components {(thrombin and fibrinogen) immediately prior
to delivery of the final composition. The mixing may take place immediately after cach

3¢ respective fluid is dispensed from the delivery conduit 44, The device 10 may inchude one or

more seals or caps on any open corapoenent, so as to profect the interior of the device 10.

The various componenis described above may be made from any desired materials,

and most desirably the materials are biologically stable and inert. In particular, the
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components of the device 10 shoold be substantially non-reactive with the fhads to be
dispensed therefrom. The various componenis may be made, for example, from plastic,
clastomeric material, glass, metal, and combinations thercof. Fach component may be
flexible, semi-flexible, semi-nigid, rigid, or reinforced, however, at least a portion of the
diverter component 28 should be sufficiently flexible to allow compression and movement.
In some embodiments, a spring system may be provided to urge or bias the diverter
component 28 in a first or second direction, and in such embodiments, the diverter

component 28 may be more rigid.

The present invendion improves standard delivery systoms by incorporating a diverter
valve assembly 25, which automatically switches from a “dispensing configaration” to a

“loading configuration” {and vice versa), without the need 1o manually switch the system.
g g ‘ ; 3

Digsirably, at least two separate loading cups 34 arc used to fill at least two barrels 18
in the delivery device 10. Figures 2-4, for example, show the device 10 in a two-part system.
That is, for example, there are two barrels 18, 18 and two plungers 20, 20 contained therein.
Each barrel 18, 187 is associated with its own exit port 14, 147, which is associated with its
own diverter assembly (e.g., valve body 26, 267; tubular headpiece fitting 27, 277; tubular
applicator fitting 29, 297; diverter component 28, 28°; tubular valve cap 3{, 307). Each
diverter valve assembly 25 is associated with its own loading cup 34, 347, which can be
associated with its own cover 36, 36°. Bach diverter valve assembly 25 may include an
optional huer fitting 32, 327, so as to connect an apphcator fitting 29 in fluid communication
with one applicator lumen 42, 42°. The applicator lumens 42, 427 lead to the delivery conduit
44, where the fluids are dispensed. The delivery device 10 may include any number of

components, but for representative purposes, a two-part fluid delivery device 1s depicted.

For cxample, in a two part composition, s first fluid material is loaded into a fust
loading cup 34 and a second fluid material is loaded into the second loading cup 34°. Hach
fhud material may be provided through a vial 48, which has a septum 49 to be pierced by
spike 3%, as explained above. The materials may be any desired material, and in preferred
embodiments the materials are fluid. If desired, the material or materials can be reconstituted
prior to loading into the first or second loading cups 34, 34°. Prior to loading, the plungers
28, 207 are depressed nto the each barrel 18, 187 to a desived length, and the loading cups 34,
34’are secured to the device 10. Desirably, the loading cups 34, 347 are secured via the
threads on the bottom portion 46, but any known securement means may be used. When a

loading cup 34 1s secured to the device 10, the open interior of the loading cup 34 is in fhad

19
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communication with at least one barrel 18 via diverter valve assembly 25, The phinger 20
may then pulled by the user in the proximal direction (toward 10A), thereby drawing in the
fiid contonts of the loading cup 34 into the barrel 18 with which it is associated. Desirably,
a first loading cup 34 1 used to fill a first barrel 18 and a second loading cap 347 s used to

5 fill a second barrel 18°. When the desired amount of material is filled in the barrels 18, 187,
the loading cups 34, 34” may be removed, and g cap or cover may opticnally be placed over
the leading port of the delivery valve asserably 25. With fluid(s) contained within the barrels
18, 187, and the phingers 20, 207 pulled proximally, the device 10 is fully loaded and ready

for delivery of the compaosition.

16 Figure 7 shows the components of a diverter valve assembly 25 of the present
mvention, with a loading cup 34 secured thereto. With the loading cup 34 secured, the
diverter valve assembly 25 is placed in the “loading configuration”. The diverter valve
assembly 25 may be used with any desired delivery device, inchading delivery syringes
described above. In the embodiments described herein, the assembly will inchade two

15 diverter valve asscmblics 25 (e.g., for loading two materials), but it is understood that any
number of components may be delivered through the present assembly. Desirably, cach
diverter valve assembly 25 1s in fluid connmunication with a single barrel 18, but more than
one diverter valve assembly 25 may be in fhid commmication with one barrel 18, if desired.
In essence, the diverter valve assemblies 25 cach act as a gateway from the loading cup 34t

20 the interior of the device 10, more particularly the interior of the headpicce 12, and most
particularly the interior of a barrel 18, The diverter valve assemblies 25 also cach actas 2

gateway from a barrel 18 to the applicator 40.

The valve cap 30 s a generally tubular structuve, which may be tapered if desired,

allowing the flow of fluid through its open interior. Tubular valve cap 30 includes a tapered

b
W

boitom portion, which is sized to snugly fit into valve body 26, providing a fluid
conununication therebetween, The tubular valve cap 30 may be securely and non-removably
attached to the valve body 26, or the tubular valve cap 30 may be removable from the diverter
valve assembly 25 if desired. In some embodiments, for example, the tubular valve cap 30
may be secured o the device 10 via an acdhesive or other sccuring means. In embodiments

30 where the tubular valve cap 30 is removable, the attachment of the tubular valve cap 30 to the
valve body 26 may be achieved via any desired means, including, for example, a snap fit,

friction fit, threaded fit, and the like, which is sized and shaped {o join the valve body 26 with
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the bottom portion of the tubular valve cap 30. The tubular valve cap 30 may inchude an

associated attachment means 50 as 1o be secured to the loading cup 34, as explained above.

The open end of the tubular valve cap 30 may optionally include a closure means,
such as a cap or other cover (not shown), to secure the interior of the device when not ina
loading configuration. When assembled as in Figure 7, there is an open chanoel from the
mterior of the loading cup 34, through its bottom portion 46, through the tobular valve cap 30
and into the valve body 26. From the valve body 26, there are two openings: headpicce
fitting 27 and applicator fitting 29. The diverter valve assembly 25 is used to control which

opening the fluids flow through.

This control of the flow of flaid of the present tnvention 1s achieved through the ase
of an diverter component 28, which 1s sized and shaped to be secured in a focation between
the valve body 26 and the tubular valve cap 30, and controls the flow of fluid in various
directions. The diverter component 28 may be attached to the valve body 26, or may
optionally be removable to effectuate cleaning or packaging. The diverter component 28 may
simply be inserted into the valve body 26 without secure attachment, which aids in casy
removal when not inuse. The diverter component 28 may be held in position through the ase
of a pin or bore extending through the bottom of the valve body 26 and into the diverter
component 28 (not shown). Fiuid flow indo and out of the diverter valve assembly 25 can be

seen in Figures 10 and 11, and will be explained in greater detail below,

The diverter component 28 may be made from any desired material, and in some
embodiments it may be made from plastic, rubber, metal, and combinations thercof.
Destrably, the diverter component 28 1s made from a resilient and deformable material, such
as plastic, silicone or clastomeric rubber, which aids in the fit and sealing of the device 10.
The diverter component 28 may include one or more compressible arcas, such as a
compressibie bottom region or side region, to allow for force 1o be applied to the vaive body
26 to urge the diverter component 28 into an “up” or “down” position. The diverter
component 28 may inclode a resilient outer coating or sheath, if desived. The diverter
component 28 is sized and shaped so as to form a smug it in the opening between the valve
body 26 and the twbular valve cap 30. Tn some embodiments, the diverter component 28 may
have a generally flat, disk-like shape, which may bewrged into an “up” or “down” position,
such as through the use of a spring on its top or bottom surface. That is, the diverter
component 28 may be a disk, which is urged into the “up”™ configuration through the use of a

spring or other biasing component, and 15 urged “down” through the application of foree,
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such as via attachment of a loading cup 34. In other cmbodiments, the diverter component 28
may include a generally cylindrical shape with an outwardly exiending disk-like flange

extending in a2 middle portion {i.c., between first end and second end).

As can best be seen in Figure 8, in one embodiment, the diverter component 28
inclodes a generally cylindrical configuration, with an extended cylindrical flange portion
100, which is located between generally eylindrical lower portion 104 and generally
cylindrical upper portion 106, The upper portion 106 may inchide a series of perpendicular
ribs 102, which are disposed above and proximal to the flange portion 100, Ribs 102 are
usctil in maintaining axial alignment of the diverter component 28 in the upper half of the
assembly without impeding the flow of fluid therein. The top of the upper portion 106 may
include a channel 108 therein, which allows for the flow of thad therein. Flange portion 100
includes a lower surface 110 and upper surface 112, each of which are substantially flat.
Flange 100 may be deformable and resilient. The lower surface 110 is sized and shaped to
mate with a substantially flat surface 114 in the valve body 26, When lower surface 110 48
pressed against the flat surface 114 of the valve body 26, s thuid tight scal is created and the
diverter valve assembly 25 15 in the “loading configuration”.  Similarly, the upper surface
112 1s sized and shaped to mate with a substantially flat surface 116 in the tubular valve cap
30. When upper surface 112 is pressed against the flat surface 116 of the tubular valve cap
30, a fhaid tight seal is created and the diverter valve assembly 25 is in the “dispensing
configuration”. Optionally, the bottom ends of the valve body 26 and the diverter
component 28 may have an open tubular configuration, which may allow for insertion of a
pin or bore (not shown), at the bottom of the valve body 26 and o the bottom of the
diverter component 28, This may allow for and maintaio axial alignmeent of the components
when assembled. Use of a pin or bore {(not shown) may allow for unimpeded compression
and deformation of the diverter component 28 to allow for translation of the flange 100
geometry. The bottom of the diverter component 28 may be compressible in the presence of
force, but may be extended in the absence of an external force acted thercon. A compressible
bottom may be useful to bias the diverter valve assembly 25 in the “dispensing”
configuration. In some cmbodiments, a separate spring device may be placed at the bottom
of the diverter comaponent 28 to urge the diverter component 28 into the dispensing

configuration in the absence of other force acted thereon

Figure 9 shows an aliernate cmbodiment of an diverter component, which may be

useful in the invention. With reference to Figure 9, the cmbodiment includes diverter
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component 120, incloding a generally cylindrical middle portion 122, cylindrical upper
portion 132 and cylindrical lower portion 124, The diverter component 120 includes a
conical tower portion 126 disposed between the eylindrical miiddle portion 122 and
cylindrical lower portion 124, The diverter component 120 inchides a conical upper portion
5 128 disposed between the cylindrical middie portion 122 and cylindrical upper portion 132,

The cylindrical botiom portion 124 may optionally be compressible in the presence of force,
but which is extended in the absence of external force acted thereon. The use of a
compressible bottom 124 may be useful if the device is to be biased in the dispensing
configuration in the absence of force acted on the valve body 120, for example, when the

10 leading cup 34 is not secured fo the device 10, the valve body 120 is blased into the
dispensing configuration. The angle of cach conical portion (126/128) may be modified as
desired to create a suitable floid tight seal against the substantially flat surface 114 in the
valve body 26 or the substantially flat surface 116 in the tubular valve cap 34, respectively.

In some embodiments, the angle is about 45 degrees, but may be any angle from about 30

n

degrees to about 60 degrees, as measured with respect to the outer surface of the cylindrical

middle portion 122. The upper portion 132 may inchide a channel 130 therein.

The diverter component 28 may be any desired size, which is determined by the size
ot the device 10 to be used. In some embodiments, for example, the upper portion 106 may
be about 3 to about 10 mm in length, as measured from the top of the diverter component 28
20 to the flange portion 100, The flange portion 100 may have an axial length of from about |
mm to about 10 mm (as measured between upper surtace 110 and lower surface 112). The
lower portion 104 may be from about 3 mm to about 15 mim in length, as measured from the
flange portion 100 1o the bottom.  The diameter of the flange 100 may be any desired size,

and in some embodiments is from about § mm to about 20 mm.

b
W

The diverter component 28 is slidably associated with the valve body 26 and tubular
valve cap 30 in such a fashion that the diverter component 28 may be pushed “down” 1o the
divection of the interior of the device 10 (e.g., towards the valve body 26) or “up” in the
direction of the exterior of the device 10 (e.g., towards the tubular valve cap 30). In other
words, the diverter component 28 may be pushed “up” or “down™ to such an extent that it is
30 useful in diverting the flow of fluid nto and out of the device 10. The diverter component 28
may be biased towards the tubular valve cap 30, thus into the dispensing configuration. Bias
may be achicved through any means, including, for example, through the use of a

compressibie bottom or through the pin/bore system explained above. The diverter
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component 28 may be forced into the “down” position by securing loading cup 34 to the
diverter valve asscmbly 25, and in some embodiments, the extended bottom portion 47 of the
loading cup 34 may physically contact the diverter component 28 and urge it info the “down”

position,

Figures 10 and 11 show a diverter valve assembly 25 of the present invention in the
“loading configuration” and “dispensing configuration”, respectively. The diverter
component 28 may be pressed in either divection via any pressing means. As explained
above, the diverter vaive asscrubly 25 is desirably automated, which allows manipulation
from the “loading configuration” (Figure 10} to the “dispensing configuration” (Figure 11}
automatically, without manual manmipulation by the user. This is best achieved through the
use of a loading cup 34 having a threaded bottom portion 46 and an extended bottom portion
47. When the loading cup 34 is secured to the tubular valve cap 30, such as via screwing the
respective threads together, the bottom portion 46 or extended bottom portion 47 pushes the
diverter component 28 “down” mto the device 10. Since the diverter component 28 is
stidably disposed within the assembly, the diverter component 28 is allowed to be pushed
toward the valve body 26, which will create a channel from the loading cup 34 to the iterior

of the barrel 18.

As can be seen in Figure 10, in the “loading configuration”, the lower surface 110 of
the flange 100 s pressed against the flat surface 114 of the valve body 26, creating a fluid
tight scal therebetween. At the same time, the apper surface 112 of the flange 100 is
separated from the flat surface 116 of the tobular valve cap 30 creating a fluid channel or
flow path. The fluid tlow path is indicated by the arrow, beginuning at the start point 54 {c.g.,
m the loading cup 34) through the diverter valve assembly 25 and ending at the end point 56
(e.g., into the barrel 18). The loading fhud flow path (start 54, end 56} goes from the loading
cup 34, past loading cup bottom 46, through the valve cap 30, past the diverter component 28,
mto the valve body 26, through the headpiece fitting 27, through exit port 14 and into a barrel

18,

As can be seen in Figure 11, in the “dispensing configuration™, the lower surface 110
of the flange 100 is separated from the flat surface 114 of the valve body 26, creating a fluid
channel or flow path. At the same time, the apper surface 112 ofthe flange 100 is pressed
against the flat surface 116 of the whular valve cap 30 creating a fluid tight seal
thercbetween. The dispensing fluid flow path 1s jndicated by the arrow, beginning at the start

point 50 {e.g., in the barrel iR} through the diverter valve assembly 25 and ending at the end
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point 52 {e.g., out the delivery conduit 44). The dispensing fluid flow path (start 50, end 52)
goes from the barrel 18, through exit port 14, into valve body 26, past diverter component 28,
through applicator fitting 29, and into an applicator lumen 42, Notably, in the “dispensing
configuration” of Figure 11, the loading cup 34 is not attached 1o the tubular valve cap 30.
As such, there 18 no “downward” pressure acting on the diverter component 28. Since the
diverter component 28 is biased in the “upward” configuration, the diverter component 28 is

w the “dispensing configuration™.

The foading of the device 10 will now be described. In the “loading configuration”,
fliid is perotied to flow from the loading cup 34, through the tubular valve cap 30, past the
diverter component 28, through the valve body 26, through the headpiece exit port 14, and
mto a barrel 18 with which the loading cup 34 1s in fluid commuonication. As explamed
above, in the “loading counfiguration”, the diverter component 28 is pressed, under pressure
caused by the loading cup 34, to cause a seal between the flange 100 and the flat surface 114
of the valve body 26, blocking the path i applicator fitting 2%, However, n this “loading
configuration”, there is now a channel at the upper portion of the diverter component 28,
allowing the flow of fluid. The channel may be any desired size sufficicnt to allow the flow
of fluid thercby, and in some embodiments measures from about 1 mm to about 50 mm as

measured from flange 100 surface to flat surface 116 of the valve cap 30,

The flow of fluid in the “loading configuration” is depicted by loading pathway arrow
starting at 54 and ending at 56 in Figure 10, This allows the user to fill the barrel 18 with
fhuid. Again, in the “loading configuration”, the lower portion 110 of the flange 100 is firmly
pressed against the flat portion 114 of the valve body 26, creating a fluid tight seal and
blocking applicator fitting 29, and thus fluid may not flow to or from the applcator 40, Thus,
1w the “loading configuration”, when the user pulls the plunger 20 in the proximal direction,
fluid flows along pathway from start 54 to end 56, and into barrel 18, Duc to the seal
hetween the flange 100 and the flat portion 114 of the valve body 26, fluid does not flow in
the proximal direction (e.g., towards the apphicator 40) from applicator fitting 29. The user

can load the fhuid into the barrels 18 in this configuration.

The dispensing of fluid from the barrel 18 1o the delivery conduit 44 will now be
described. As The device 10 can be switched from a “loading configuration” to a “dispensing
configuration” quickly, easily and sccurcly with the inventive automatic diverter valve
assembly 25, In the “dispensing configuration”, the loading cup 34 is removed, and the

diverter component 28 is pushed in the direction of the tubular valve cap 30. Insome
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embodiments, the device may be biased nto the dispensing configuration in the absence of
any outside force. Such biasing may be achieved through the use of a compressible bottom
or compressible clement such as a spring disposed on is bottor side or beneath sealing
flange 100. Thus, in the absence of outside force acting upon the diverter component 28, the

diverter component 28 may be urged in the direction of the tubular valve cap 30

As can be seen 1n Figure 11, in the “dispensing configuration”, the upper portion 112
of the flange 100 is pressed securely against the flat portion 116 of the tubular valve cap 30,
creating a fluid tight seal between the two. At the same time, there is now a channel between
the lower portion 110 of the flange 100 and the flat surface 114 of the valve body 26. This
channel, represented by the start SO and end 52 m Figure 11, allows the flow of thud from the
barrel 18 through the applicator 40 and out the delivery conduit 44, The channel may be any
desired size sufficient to allow the flow of fluid thereby, and in some embodiments measures
from about 1 mo to about 100 num as measured from flange 100 surface to flat surface 114 of
the valve body 26. The vser simply depresses the plumger 20, forcing fluid out of the barrel
18, and through the diverter valve assembly 25, through the applicator fitting 29 and out the

applicator lumen 42,

The surfaces 110, 112 of the flange 100, and the flat surface 114 of the valve body 26
and the flat surface 116 of the tubular valve cap 30 should be made from materials that will
form a fluid tight seal wheo snugly pressed agatust cach other. The materials may be the
same of may be different. Desirably, the materials are biologically stable and inert, such that
the fluid to be delivered is not contaminated by contact with these components. For example,
the matorials may include plastic, rubber, metal, glass, and combinations thereof, A gasket or

other additional sealing feature may be included on one or more surfaces.

The diverter component 28 is thus useful for providing or blocking the flow of fluid
along at least one of three passageways. The first passageway is located between the tubular
valve cap 30 and the diverter component 28 {¢.g., between tlat surface 116 and flange 100},
The second passageway 1s located between the diverter component 28 and the headpiece exit
port 14, via headpicce fitting 27. Thus, the second passageway allows the flow of fluid into
the barrel 18, The third passageway is located between the diverter component 28 and the
applicator 40, via applicator fitting 29 (between flange 100 and flat surface 114). Thus, the

third passageway allows the flow of fluid from the barrel 1€ to the applicator 40.
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In the “loading configuration”, the loading pathway {starting point 54, ending point
563 fhudly connects the first passageway and second passageway, thus leading fluid from the
loading cup 34 1o the barrel 18, The loading pathway may have any desired length or width,
and may be from about 1 vun to about 100 mm in width, such that it is sufficient to allow the

flow of flaid therethrough. The third passageway is blocked in the loading configuration.

In the “dispensing configuration”, the dispensing pathway (starting point 50, ending
point 52} is open, and fhidly connects the second passageway and third passageway, thus
allowing the flow of fluid from the barrel 18 to the applicator 40, The dispensing pathway
may have any desired length or width, and may be from about 1 oo to about 100 mm 1o
width, such that it is sutficient to allow the flow of fluid therethrough. The first passageway

1s blocked in the dispensing configuration.

The present invention provides a methoed of not only loading a device 10 with fluid to
be delivered, but also of dispensing fluid after the device 10 s loaded. In one embodiment,
the device 10 as cxplained above may initially be substantially free of the fluid to be
delivered. The device 10 may have never been used previously to deliver fluid, or it may be
cleaned and/or sterilized so as to be substantially free of the fluid to be dehivered. As used
herein, “substantially free” allows for the presence of a minor amount of flaid, such as any
remaining fhuid after cleaning or sterilizing. Any fiuid or fhuids to be delivered may be used,
meluding fluids in the form of Hquid, gas, plasma, and combinations thercof. fn one
embodiment, the fluid to be delivered may be a scalant material, and may be a multi-part
sealant material, such as fibrin. Delivery of fibrin requires mixing and dispensing of two
ndividual biclogical fluids: fibrinogen and thrombin. The loading of the device 10 may
meluade loading each thid into a separate barrel 18, Thus, i the pre-loaded state, the device
10 is sabstantially free of fibrinogen andVor thrombin. Other single- and multi-part floid
compositions may be delivered in the present invention, such as acrylates, for example. If the
device 10 bad proviously been used, there may be trace amounts of either coraposition

remaning.

The method includes both loading and dispensing the material. The discussion herein
will entail loading and delivery of a two-part coroposition, including a first fluid and a second
flgid, bat it will be understood that the method described herein may be used to load and
deliver a single-part composition or  composition that eotails more than two separate
components. For a two-part composition, the device 10 includes two separate barrels 1%, 18’

located within the headpiece 12, but again, more than two barrels 18 may be inchuded if more
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than two separate flaids are to be delivered. The device 10 includes one diverter valve

assembly 25 for cach barrel 18, and includes one applicator lomen 42 for each barre] 18,

First, the method relates to loading the device 10 with the fluid(s) to be delivered. In
a pre-loaded state, the device 10 is sobstantially free of the thuds to be delivered. Desirably,
cach diverter component 28, 28 in the diverter valve assembly 25 is biased inio the
dispensing configuration. The user presses each plhunger 20, 207 into the interior of each
barrel 13, 18’ to a desired level, such that fluids within the barrel are expelied and the barrels
18 are ready to be filled. Loading cups 34, 34 are then secured to the device 10, Ina
preferred embodiment, a single loading cup 34 is secured 1o a single valve cap 30, such as
through threaded assembly of the components. Thus, each valve cap 30 inclades one loading

cup 34 secured thereto.

As the loading cup 34 is secured onto the tubular valve cap 30, the bottom 46 of the
cup or the extended bottom portion 47 comes into contact with the assembly, wrging the
diverter component 28 into the valve body 26. The movement of the diverter component 28
places the first diverter valve asserably 25 into the “leading configuration”, which creates a
fluid conmmunication between the interior of first loading cup 34 and first barrel 1R,
Similarly, the second loading cup 34 is secured to the assembly and the second assembly is
placed into the “loading configuration”. First loading cup 34 may then be filled with a first
fluid material to a desired amount, such as through insertion of a vial 48 and piercing of the
septum 49 via spike 38. Second loading cup 34 may be filled with a second thud material to
a desired amount through a separate vial 48, First and second fluid materials may be the
same material but arc desirably different materials, which are substantially reactive with cach
other s0 as to provide a desired resultant composition. In one embodiment, the first fhad
material is fibrinogen and the second fluid material is thrombin. The desired amount of the
first fluid material may be the same or may be different than the desired amount of the second

flutd matenial.

With the desired amount of first and second fluid materials contained within first and
second foading cups 34, 347, and with each diverter component 28 associated therowith in the
“loading configuration”, thus creating loading passagewsay from each cup 34, 34" 1o its
associated barrel 18, 187, the user may withdraw cach plunger 20, 20” in the device 10 so as
to introduce fluid into the interior of first and second barrels 18, 187 with the first and second
fluid materials, respectively. The barrels 18, 18" may be filled with substantially equal

amounts of materials, or they may contain differing amount of materials. For example, it
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may be desired that fivst barrel 18 include a greater amount of a first material, such as
fibrinogen, than the amount of second material, such as thrombin, contained in second barrel
18’. This may be achicved in any desired way, such as by having barrels 18 with differing
volumes or inner diameters or by simply leading a first cup 34 with less fhad than second cup

347,

After the step of introducing fluid into each barrel 18, the device 10 1s now in the
ioaded state. In the loaded state, a desired amount of first and second fhuids are contained
within the interior of first and second barrels 18, 187, respectively, and their respective
phungers 20, 20° are withdrawn towards the proximal end 10A of the device 10, Since the
loading cups 34, 347 are still secured to the valve caps 30, 30, the diverter component 28 is
still urged into the “loading configuration”. At this point, the loading cups 34, 34” may
optionally be removed from the apparatus, of may remain sccured. A cover or seal may be
placed over the loading cups 34, 34° if desived. Alternatively, the loading cups 34, 34" may
be removed, and one or more covers or seals may be placed onto the valve caps 30, 307, if

desired.

The mvention also relates to a method of dispensing a fluid composition from an
device 10. To achieve dispensing of fluid, the device 10 should first be put into a “dispensing
configuration”, which entails moving the diverter component 28 into the “dispensing
configuration”, as explained above and seen in Figure 11, Movement of diverter component
28 may be achieved through any means, and most desirably is moved via an aotomated
system, such as springs, switches, pin, bore, or biased force, and the like. Movement of the
diverter component 28 may be achicved by straply removing the leading cups 34, 347 from
the device 10, and allowing the diverter component 28 to be biased into the “dispensing
configeration”. In the “dispensing configuration”, dispensing passageway (starting point 50,
ending point 52} is opened and allows fluid communication between the interior of the barrel
18 to the applicator lumer 42 with which it is associated. In the dispensing configuration, the
loading passageway is blocked, preventing the flow of fluid from the barvel 18 to the valve

cap 30.

While in the “dispensing configuration”, the user may then press on one or more
phlungers 2{}, pushing the plunger 20 through the barrel 18 with which it is associated in the
distal direction, thereby forcing the fluid contained within cach barrel 18 in the distal
direction. Since the diverter coraponent 28 1s in the dispensing configuration, dispensing

passageway is open, and the fhad from cach barrel 18 s allowed to flow through the
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headpiece fitting 27, past its respective diverter component 28, through its respective
applicator fitting 29, into the applicator lumen 42, where cach fluid material may be
dispensed through a delivery conduit 44. Mixing of the components may take place

mmmediately upon dispensing through the delivery conduit 44.

The various componenis of the device 10, mchuding headpicce 12, applicator 40,
barrel 18, phunger 20, valve body 26, valve cap 30, diverter component 28, and loading cup
34 may each mdividually be removable from the assembly if desived, to allow for packaging
or cleaning of the apparatus. The invention may further inclode a kit, which inchudes the
components of the device 10 deseribed above. The kit may further inchude a set of
mstructions to instruct the user how to assemble and use the various components thereof.
Alternatively, several components may be non-removably secured to the device 10, which

may provide casier handiing and use by the user.
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What is claimed is:
1. A fluid delivery device comprising a three-way diverter valve assembly, the
three-way diverter valve assembly conmprising:
1) a valve housing having 8 valve body and a valve cap, said valve
housing providing a first fluid passageway, a sccond fluid passageway, and a
third fluid passageway, cach having an access opening; and
(it} a resilient valve component within said valve housing;
wherein the resilient valve component is movable from a first position to a second
position, said first position providing a fluid pathway between the first fluid
passageway and the second fluid passagewsay, and said second position providing a

fluid pathway between the third fluid passageway and the first fluid passageway.

2. The fluid delivery device of clatm 1, wherein the resilient valve component
within said valve housing has a first end; a second end; and an outwardly extending flange

between the first end and second end.

3. The thid delivery device of claim 1, wherein the resilient valve component
moves from the second position to the first position in response to a force applied to the
resilient valve component.

4, The fluid delivery device of claim 1, wheren said fhuid delivery apparatus
comprises said three-way diverter vaive asscmbly, a fubular barrel, and an applicator.

S. The thiid delivery device of claim 1, wherein said resilient valve component is
secured to one of said valve cap and said valve body.

6. The fiuid delivery device of claim 4, wherein said first passageway is located
at a position between a sarface of the resilient valve component and the tubular barrel.

7. The fluid delivery device of claim 4, wherein said second passageway is
located at a position between a surface of the resilient valve component and the applicator.

8. The fluid delivery device of claim 4, wherein said third passagewsy is located
at a position between a surface of the resilicnt valve component and the valve cap.

9. The fluid delivery device of claim 1, wherein said resilient valve component
comprises an clastomeric material.

10, The fhud delivery device of claim 1, wherein the resilient valve component is

biased into the first position in the absence of outside force.
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it The fluid delivery device of ¢laim I, further comprising a loading cup
configured to be secured to said valve cap.
12, The thid delivery device of claim 11, wherein the loading cup comprises an

extended bottom portion which pushes against said resilient valve component, urging said

3 resilient valve component into the second position.
13, The fluid delivery device of claim 1, wherein the first position is a dispensing
configuration,
14, The thud delivery device of claim |, wherein the second position 1s a loading
configuration.
19 15, The fluid delivery device of claim 1, wherein said fluid delivery apparatus is a
multi-component applicator.
16, The tlaid delivery device of claim 15, wherein said fluid delivery apparatus
comprises a first tubular barrel and a second tubular barrel.
17.  The fluid delivery device of claim 16, wherein said first tubular barrel is in
15 fhuid communication with a first diverter valve assembly and said second tubular barrel is in
fluid commumication with a second diverter valve assembly.
18. A method of loading a fluid delivery apparatus, comprising:
1) using a fluid delivery device comprising:
{(H a headpiece incloding at least one tubular barrel, said tubular
20 barrel inchuding a phlunger disposed within an inferior of the tubular barrel;
{2) an applicator having a lumen in fluid communication with said
interior of said tubular barrel; and
(3 a three way diverter valve assembly in fhuid communication
with an interior of said at least one barrel and an interior of lumen of said
25 applicator, said valve assembly comprising:

{1} a valve housing having s valve body and a valve cap,
said valve housing providing a first fluid passageway, a second fluid
passageway, and a third fluid passageway, each having an access
opening; and

3¢ (it} a resilient valve component within said valve housing

having = first end; a second end; a flange between said first cod and
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said second end; wherein the resilient valve component is movable
from a first position to a second position; said first position providing a
fluid pathway between the first fluid passageway and the second fluid
passageway and allowing flow of fluid from said barrel interior to said
applicator lumen interior; and said second position providing a fhud
pathway between the third fluid passageway and the first fluid
passageway and allowing flow of fluid from said valve cap to said
barre] interior;

(it}  sccuring a loading cup to said valve cap, said loading cup having an

open interior and an opening at a bottom portion, wherein said bottom portion

urges said resilient valve component into said second position;

(it}  placing a fhud material within the interior of said loading cup; and

(iv)  withdrawing said plunger from said barrel, s¢ as to draw said fluid

material into the inderior of said barrch

19, The method of claim 18, wherein said valve cap comprises a series of external

threads and said loading cup comprises a series of internal threads.

20, The method of claim 18, wherein said first passageway is located at a position

between a surface of the resilient valve component and the tubular barrel.

21, The method of claim 18, wherein said second passageway is located at a

position between 8 surface of the resilient valve component and the applicator.

22, The method of claim 18, wherein said third passageway is located at a position

between a surface of the resilient valve component and the valve cap,

23, The method of claim 18, wherein said first position is a dispensing

configuration and said second position is a loading configuration,

24.  The method of claim 1§, further comprising the step of removing said loading
cup from said fluid delivery device, wherein said step of removing said loading cup allows
said resilient valve component to move into said first position.

25.  The method of claim 18, wherein said fhid delivery device comprises a first
tubular barrel and a second tubular barrel, wherein each of said tubular barrels is associated

with a separate three way diverter valve assembly.

24
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