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(54) Title: DIRECT DUAL FILLING DEVICE FOR SEALING AGENTS

(57) Abstract

A filling device (10) and method particularly for two
component sealants such as fibrin sealants, which enable two
fluids to be separately, directly filled to the reservoirs of 2 dual
syringe fluid applicator (22) from two storage containers (28, 29),
which can be standardized, sealed, sterilized bottles.
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The present invention relates to a filling device for an applicator which
applies multiple fluid sealant components to a work surface and is particularly,
although not exclusively, useful for applying tissue sealant components to
biological tissue to effect hemostasis or achieve other therapeutic results.
More particularly, it relates to a dual compartment enclosed direct filling device
for a hand-held applicator.

Use of tissue sealants and other biological materials is an important
emerging surgical technique, well adapted for the operating room or field
environments such as the doctor’s office or mobile medical units. Preferred
sealants include fibrin sealants which are formed from blood plasma
components and comprise, on the one hand, a first component coniaining
fibrinogen and Factor XlIl and on the other hand a second component which
usually includes thrombin, and calcium ions. The fibrinogen is capable of a
polymerizing and being cross-linked to form a solid fibrin clot when the
components are mixed. The necessary additional factors to simulate relevant
portions of the natural blood coagulation cascade are suitably distributed
between the fibrinogen and thrombin components.

Antanavich et al. United States Patent number 5,585,007, whose
disclosure and references are hereby incorporated herein by reference thereto,
provides an extensive discussion of the literature relating to fibrinogen sealant
preparation (column 1, line 20 to column 4, line 62) and applicators (column 4,
line 62 to column 5, line 14), as well as a bibliography, (columns 6-10) and is a
helpful guide to the teachings of prior workers in the field.

Depending upon the potency of the particular formulations employed,
coagulation of the sealant may take place very rapidly, yielding a gel within
perhaps 10 or 20 seconds. Though often very desirable for surgical reasons,

such fast-acting properties present potential problems of fouling or clogging.
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These problems must be overcome in devising suitable applicators,

methods of application and devices suitable for filling said applicators.
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A popular manually operable applicator for such two-component sealants empioys a dual syringe
construction wherein two syringes, connected by a yoke, each provide a reservoir for one of the
components. In most prior devices, the sealant components are discharged in separate streams and
mixed externally of the applicator. Such applicators are similar in principle to household epoxy glue

applicators commonly available in hardware stores.

Until May of 1998, when the FDA first approved such products, fibrin sealant was not commercially
available in the US, therelore use of fibrin sealant was limited to supplies produced within the clinic.

which are not subject to FDA control.

As taught in Epstein U.S. Patent No. 5,266,877 and in our assignee’s international application
PCT/US98/07846, components of the sealant can be placed in separate compartments in a flat filler tray
for transfer to an applicator, Though useful as a device to permit rapid and reliable filling of a dual
syringe applicator at the point of use, such filler trays are not suitable for external storage of the sealant
components. This process can be time consuming and it requires a significant degree of care to
efficiently transfer the sealant to the applicator. Also, a small amount of sealant will be left in the tray,
and it is thus wasted. Furthermore the transfer of sealant components to multiple storage containers
raises the likelihood in which the sealants will gather bio-burden, and bacteria, which can threaten the

sterility of the sealant.

After FDA approval, however, fibrin sealant is now commercially available in the US. This availability
has created a need for an effective and efficient device useful for transferring the components of the

seatant. from commercially available or standardized, vial-like storage containers, into an applicator.

There is accordingly a need for a device which can effectively deliver, in a sterile environment, multiple

sealant components directly from their storage containers to an applicator.

SUMMARY OF THE INVENTION
The present invention solves the problem of effectively delivering multiple sealant components directly
from commercig\lly available or standardized storage containers, for example, vials, to an applicator

while allowing the use of the entire fill device within a sterile field.

In one aspect, the invention provides a direct dual filling device for the multiple sealant components of
a liquid sealant, at least two of said components being complementary one to the other and able to
polymerize when mixed. the direct filling device comprising a body having a plurality of inlet ports
connected to drawing tubes which can pierce the protective covering of commercially available vials,

the vials containing the sealant components. The device also having a hood which snaps onto a base 10
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enclose the vials within the structure, allowing the device to be brought into a sterile field. The base has
slanted vial supports which hold the vials in a tilted position with a lowermost point of each vial volume
aligned beneath a respective drawing tube. This feature allows the drawing tubes to extract virtually all
of the fiuid contained within the vials. The device can be attached to an applicator with keying such
that when the plunger of the applicator is retracted, fluid is drawn from each respective vial to the

proper reservoir contained within the applicator.

The invention enables multiple sealant components to be directly delivered from their commercially
available containers into an applicator without significant risk of contamination of the sealant
components, and with minimal wasting of the sealant components. The different sealant components are
delivered directly from their containers into separate individual reservoirs, without cross-contamination,
thereby preventing coagulation of the sealant components, Once the hood of the device is guided onto

the vials and snapped onto the base, the entire device can be brought into the sterile environment.

BRIEF DESCRIPTION OF THE DRAWINGS
One way of carrying out the invention is described in detail below with reference to the drawings which
illustrate one or more specific embodiments of the invention and in which:-
Figure | is a side elevational view of a direct dual filling device connected to an applicator

according to the present invention;

Figure 2 is an enlarged side elevational view of the present invention,

Figure 3 is a view of the present invention along section lines 3-3 of figure 2;

Figure 4 is a top view of the present invention;

Figure 5 is a perspective view of the present invention;

Figure 6 is a perspective view of a direct dual filling device connected to an applicator according

to an alternative embodiment of the present invention;

Figure 7 is an exploded view of an alternative embodiment of the present invention:

Figure 8 is an elevational section view of an alternative embodiment of the present inventiqn;
Figure 9 is an elevational view of an alternative embodiment of the present invention;

Figure 10 is an elevational view of an alternative embodiment of the present invention;

Figure 102 is a partial elevational view depicting the vial support;

Figure 11 is an elevational view of an alternative embodiment of the present invention;

Figure 12 is a cut away view showing the hood being lowered onto the base during assembly; and
Figure 13 is a cut away view showing the drawing tube held in place by the guide.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to figures 1 and 2 of the drawings, the direct dual filling device 10 comprises a body
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12, 2 hood 14 and a collar 16 which is adapted to fit an applicator 18. The inventive device is
preferably constructed out of a clear thermoplastic material such as polycarbonate,
polystyrene, polypropylene, polytetrafluoroethylene, acrylonitrile butadiene-styrene or

acrylic, however any suitable material may be used.

Applicator 18 preferably has at least two fluid reservoirs for separately holding and
controllably dispensing reactable fluids, each of the fluid reservoirs being connected to a
syringe by a fluid conduit. Fluid can be expelled from, and drawn into the reservoirs by
operation of a plunger 19. The applicator is of the type primarily used for applying multiple
fluid sealant components to biological tissue to effect hemostasis or achieve other therapeutic
results. However the inventive filling device can be adapted to fit applicators having a wide
variety of uses which require the direct filling of fluids into separate reservoirs located within

an applicator.

Located within body 12 are inlet ports 20 and 21 which are adapted to receive syringes 22 and
23 of applicator 18. Rubber O-rings 34 and 35 are positioned within inlet ports 20 and 21
respectively, such that an air tight seal is formed. Inlet ports 20 and 21 are connected to
drawing tubes 24 and 25 by transverse channels 26 and 27 respectively, which drawing tubes
24 and 25 extend into vials 28 and 29. Channels 26 and 27 have a length sufficient to provide

a desired separation between drawing tubes 24 and 25.

Drawing tubes 24 and 25 should have sufficient length to extract substantially all the liquid
contained within the vial, or conversely they should have a length such that when the system
is inverted substantially all of the liquid can be extracted. Drawing tubes 24 and 25 are
preferably configured with pointed ends 30 and 31 which have the ability to pierce the
protective packaging found on standard medical fluid vials 28 and 29 and form a seal.
Drawing tubes 24 and 25 are preferably formed out of a metallic material, however any
suitable material such as thermoplastic may be used. The tubes can also have the ability to be

removed from support sleeves 32 and 33 for replacement.

Channel 26 allows the fluid contained within right vial 28 to be drawn through tube 24 and
into syringe 22 for deposit within the proper receptacle located within applicator 18 without
coming into contact with the fluid contained within vial 29. Similarly, channel 27 allows the
fluid contained within left vial 29 to be drawn through tube 25 and into syringe 23 for deposit

within the proper receptacle located within applicator 18 without coming into contact with
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the fluid contained within vial 28. This allows the simultaneous filling of both sides of the
applicator directly from the commercially available containers. Channels 26 and 27 can be
formed out of thermoplastic fubing or molded directly into body 12 of the direct filling device
10.

In order to fill applicator 18 directly from vials 28 and 29, hood 14 is piaced over said vials
such that pointed tips 30 and 31 are approximately centered on the protective seal covering
the vials. The contoured shape of hood 14 guides the inventive device as the vials are seated
and snap into place within hood 14 by locking members 40. As clearly shown in Figure 3,
locking members 40 are located within hood 14 such that they move apart when cap 42 of its
respective vial passes by during the insertion of the vial, then once the vial has reached the
proper location locking members 40 retract under vial cap 42 to lock or “seat” the vials in
place. Once the vials have been seated the system may be inverted to draw more fluid out of

the vials, subject to the lengths of drawing tubes 24, 25.

Plunger 19 of applicator 18 is then retracted thereby drawing the fluid contained within vials
28 and 29 through their respective drawing tubes and channels into the syringes of applicator

18 for deposit within a reservoir.

The direct filling device 10, as shown in Figure 4, is connected to applicator 18 by a pair of
snap fit members 36. Applicator 18 is placed over the filling device such that the syringes are
approximately centered over inlet ports 22 and 23, then pressed down until locked in place
by snap fit members 36. The novel shaping of the collar 16 allows filling device 10 to mate
with applicator 18 in only one orientation, thereby “keying” the fill device to the applicator.
The general pentagon shape precisely fits to the applicator body in the same manner as
interchangeable applicator tips or heads, which are used for droplet or spray dispensing of
sealant. This feature of keying the filling device collar to the applicator ensures the proper
fibrin components are delivered to their respective reservoirs without significant risk of cross-
contamination, particularly when refilling, provided that bottles 28 and 29 have their proper
respective positions within hood 14, which can be facilitated by certain structural features of

the invention, as will be discussed herein below.

As depicted in Figure 5. vial 29 is inserted into hood 14 until seated by focking members 40, As can be
clearly seen, hood 14 has a recess 44 which aides the user in removal of the vials. Recess 44 is also

useful. if hood 14 is opaque. to view any labels present on the vial so it can be verified that the proper
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components are delivered into the proper reservoirs. Also shown is the contoured shape of hood 14.
The shape can be varied to allow use of different types and shapes of vials. The hood can also be
modified so that each side allows insertion of a different shaped vial. thereby keying the vials to the fill
device. This in conjunction with the novel shape of the collar is important in ensuring that the proper

components are delivered to the proper reservoirs within the applicator.

The direct dual filling device embodiment shown in «.gures 6-11 is a more detailed embodiment of the
invention which includes most of the features shown in the embodiment of figures 1-5 and is suitable
for manufacturing from injected molded plastics components. As will be described. several of the parts
of the direct dual filling device shown in figures 6-11 embody similar construction and functionality to

the components of the embodiment shown in figures 1-5.

Many individual structural features of the components of the direct dual filling device can be seen from
the exploded view of figure 7, while figures 8-13 show additional structural features and relationships
of the internal components and figure 6 shows the overall external appearance of the direct dual filling

device while in use.

Referring to figure 7, the direct dual filling device 100, shown in exploded view. comprises a hood 102,
having a first half 104 and a second half 106, a pair of drawing tubes 108 and 110, a pair of fluid
conduits 112 and 114, and a base 1 16. First-half 104 and second half 102, of hood 102 have a pair of
drawing tube guides 118 and 120, and a pair of recesses 122 and 124. Base 116 has a pair of vial
supports 126 and 128 which are configured to support vials 130 and 132. Additionally, each of the vial
supports 126 and 128 has a vial support surface 134.

Hood 102 can be contoured to resemble the shape of the filling device when assembled with agent vials.
The shape can also vary to allow use of different types and shapes of vials. The hood can be modified
so that each side allows insertion of a different shaped vial, thereby keying the vials to the fill device.
This in conjunction with the novel shape of the collar is important in ensuring that the proper

components are delivered to the proper reservoirs within the applicator.

In preferred embodiments. hood 102 and base 116 are essentially rigid, injected molded components
having limited resilience in their thinner sections. Hood 102 is also preferably formed from a ciear
plastic such as polycarbonate or SAN. In contrast, fluid conduits 112 and 114 are preferably fabricated

from a distinctly elastomeric, resilient molding material such as silicone rubber,

Once assembled hood 102 is configured to snap onto base 116 by use of snap fit members 111. Hood

102 and base 116 are configured such that they may only be assembled in one direction. so in use. the
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operator cannot assemble the device incorrectly. Base 116 and hood 102 are also coior-coded to
indicate which side is for the thrombin vial in which side is for the fibrinogen vial. Furthermore. base
116 is visually labeled with a “T” indicating the side for thrombin, and an “F” indicating the side for

fibrinogen.

When assembled, the upper portions of first-half 104 and second half 106 combine to form a collar 136,
embodying features of collar 16. A pair of channels 137 having inlet ports 140 and 142 are also defined

within hood 102. Channels 137 are configured to retain fluid conduits 112 and 114.

Fluid conduits |12 and 114 comprise a cylindrical cup 144 and a tubular arm 146, which fits suitably
within channel 137. Cups 144 are internally configured to be pressed into tight sealing engagement,
when so mounted to syringes 22 and 23 of applicator 18, with the ends of sealant components syringes
mounted in a mating applicator body, to receive liquid components therefrom. Tubular arms 146 of
fluid conduits 112 and 114 are flexible and can readily be manipulated during assembling of filling
device 102. The ends of tubular arms 146 are configured to be fitted with the ends of drawing tubes 108
and 110 respectively. This configuration allows liquid components to be drawn through tube 108 into
fluid conduit 112 and stored within the respective reservoir located within applicator 18. Similarly,
liquid component may be drawn through tube 110 into fluid conduit 114 and stored within the other
reservoir located within applicator 18 without significant risk of contamination. When assembled, the

filling device provides an airtight interface from the drawing tbes to the applicator reservoir.

Drawing tubes [08 and 110 should have sufficient length to reach substantially to the bottom-most
interior point of the corresponding vial. Drawing tubes 108 and 110 are preferably configured with a
pointed end which has the ability to pierce the protective seal found on standard medical fluid vials
thereby forming a seal. Drawing tubes 108 and 110 generally resemble a needle. and are preferably
formed out of 2 metallic material, however any suitable material such as thermoplastic may be used.
Both of the tubes may be of similar diameter, however the tube diameter may differ 10 accommodate

liquids having differing viscosities.

Drawing tube guides 118 and 120 are hinged within recesses 122 and 124 so that they may be housed
within the recesses when the filling device is in use. Figure 13 illustrates the manner in which drawing
tube 108 is held in place by drawing tube guides 118. Each of the guides has a forked end 1 19 which
when used in conjunction with one another will hold drawing tube 118 in a vertical position. Recesses
122 and 124 should be of suitable size to allow for variations in the position of the guide. when itis

being stored.

Collar 136 is connected to an applicator 18 by a pair of snap fit members 138. Applicator 18 is placed

-
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over direct dual filling device 100 such that the syringes of applicator 18 are approximately centered
over inlet ports 140 and 142, then pressed down until in place by snap fit members 138. Alternatively,
collar 136 may be configured without snap fit members 138. Due to the stability of the device when
assembled, applicator 18 can be held in place by a combination of gravity and the friction generated by
the tight nature of the seal formed between the syringes and the fluid conduits. The novel shaping of
collar 136 allows direct dual filling device 100 to mate with applicator 18 in only one orientation,
thereby " keying" the fill device to the applicator. The general pentagon shape precisely fits the
applicator body in the same manner as interchangeable applicator tips or heads. which are used for
droplet or spray dispensing of sealant. This feature of keying the filling device coliar to the applicator
insures the proper fibrin components are delivered to their respective reservoirs without significant risk

of cross-contamination, and the resulting loss of materials caused by the cross-contamination.

As shown in figure 8, first-half 104 of hood 102 has a central divider 148 which divides the hood into
two compartments 150 and 152, which when hood 102 is assembled. house vials 130 and 132
respectively. Compartment 150 has an upper surface |54 which is slanted from its lowest point at
divider 148 10 its highest point at outer wall 156. Similarly, comparument 152 has an upper surface 158

which is slanted from its lowest point at divider 148 to its highest point at outer wall 160,

Vial supports 126 and 128 are separated by divider slot 162 which is configured to receive central
divider 148 of hood 102, Vial support surface 134 has a slanted outer portion 164, a level central
portion 166, and an inner slanted U-shaped surface 168. The angle at which the inner and outer
portions of vial support surface 134 are constructed, is substantially parallel 10 slanted upper surface 154
and 158 of hood 102. Vial support surface 134 provides and opening or slot having a width which

allows vials 130 and 132 to be suspended by their necks as shown in figure 8.

The assembly of the components of filling device 100 can take place at a factory or other such
manufacturing facility prior to use of the inventive device. Drawing tubes 108 and 110 are mated with
tubular arms 146 of fluid conduits 112 and 114. The assembly is then snugly fitted within channel 137
such that drawing tubes 108 and 110 all are held by guides 118 and 120 respectively. Preferably. one
half of channel 137 is of sufficient proportion to accommodate a greater portion of fluid conduits 112
and 114, This allows the fluid conduits to be placed within the larger channel prior to be 1wo halves
being assembled, thereby allowing for greater restraint of the conduits prior 10 assembling the two

haives of hood 102.

Once the drawing tubes and fluid conduits are in place, first-half 104 and second-half 106, of hood 102
are configured to be assembled together by snap fit members 105. Alternatively, uitrasonic welding,

glue, press fitting or any other method of assembly may be used. All of the components of the

8-
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inventive device are then sterilized, When it is desired to use the inventive filling device the operator

need only insert vials 130,132 and mate the hood onto the basc.

Generally, the agent vials are not sterilized and are unable 10 be brought into a sterile environment
without risk of contamination. However, when the agent vials are shrouded and sealed within the

inventive filling device the assembly may be brought into a sterile environment for use.

The operator assembles the device by sliding the agent vials onto vial supports 126 and 128 such that the
necks of the two agent vials are resting on vial support surface 134. The angle at which the outer
portion 164 of vial support surface 134 is configured, will cause the 1wo agent vials to slide down into
place resting on central portion 166 of vial support surface 134. The angle is such that friction will not
stop the vial from fully seating on level central portion 166. As shown in figure 10 a vial 130 is properly
seated within vial support 126 when the center line 180 of vial 130 is positioned ata point on level
central portion 166 further out than pivot fulcrum 182. Pivot fulcrum 182 occurs at the point where
level portion 166 transforms into inner support surface 168. This positioning ailows vial 130 to be
firmly held in place by support 126, while still allowing vial 130 to pivot in the direction of arrow 184.
By altowing vial 130 to fully seat within vial support surface 134, vial 130 will maintain a level position
during the first part of the insertion of the drawing tube. This allows the needle to properly align with
the target area of the vials’ septa. Since the vial’s septum has a thin portion in the center which allows
needles to puncture it, it is desirable to align the drawing tube with this target area, thereby assuring a

clean puncture and good seal.

Once vials 103, 132 are properly seated, the hood assembly is placed over the base assembly such that
divider 148 is positioned to engage within divider slot 162 as shown in figure 9. As the hood assembly
is lowered onto the base in the direction of arrow 170, divider 148 and divider slot 162 act to align

drawing tubes 108 and 110 with the target area of agent vials 130 and 132.

As the hood assembly is further lowered onto the base in the direction of arrow 170, drawing tubes 108
and 110 puncture the septa of the agent vials creating an airtight interface. As indicated earlier drawing
tubes 108, 110 should be held vertical by their guides and the agent vials positioned correctly by the vial

support face so that the drawing tubes puncture the target area of the septa.

As illustrated in figure 12, when guides 118 and 120 come into contact with the top portion of agent

vials 130 and 132 they all are folded up and out of the way into recesses 122 and 124.

Figure 10 depicts the point at which the top portien of vials 130 and 132 comes into contact with upper

surfaces 154 and 158. As the housing moves onto the base in the direction of arrow 170, the slanted

0.
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configuration of upper surface 154 causes agent vial 130 totilt in the direction of arrow 172, Similarly,
the slanted configuration of upper surface 158 causes agent vial 132 to tilt in the direction of arrow 174.
The vials are tilted because the top slanted inner surface of the housing vial cavities are forced down

onto the lid of each vial, causing them to 1ilt to the same angle as the top of the inner cavity.

Simultaneously with the tilting of agent vials 130 and 132, drawing tubes 108 and 110 are driven into the
bottom corner of their respective vials. Ideally, the sharpened tips of the drawing tubes are shaped such
that they conform to the shape of the bottom corner of the agent vials so that as much fluid as possible

is drawn up.

Once the hood assembly has been completely lowered onto the base into the fully engaged position of

figure 11, it may be locked into place by snap fittings 111. Agent vials 130 and 132 are tilted in such a
manner that drawing tubes 108 and 110 are forced into the bottom corner of each respective vial, which
has now become the low point for the agent to pool into. This configuration along with the shaping of

the drawing tubes allows for minimal waste of the agent contained within the vials.

Once the inventive filling device is assembled, it may be brought into a sterile field. Although, the agent
vials are generally not sterile and therefore would not be allowed within a sterile environment for risk of
contamination, the hood and base assembly has effectively shrouded the vials within a sterile

environment so that they may be brought into a sterile field.

Although only two vials are depicted for use with the inventive filling device. adaptation can be easily
made to allow the use of three or more, which can directly fill three or more reservoirs contained within
the applicator. This adaptation can be accomplished by expanding the hood and adding another inlet

port, transverse channel and drawing tube.
While illustrative embodiments of the invention have been described above, it is, of course. understood

that various modifications will be apparent to those of ordinary skill in the art. Many such

modifications are contemplated as being within the spirit and scope of the invention.

-10-
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Claims
1. A connector for connecting a dispensing instrument to multiple
containers characterized by comprising:

(a) a body having a bottom and a top, said top having an outer perimeter and a plurality of
outlet ports within said perimeter, said bottom having a plurality of inlet ports connected to said outlet
ports wherein each of said inlet ports is connected to one of said outlet ports by a bore in said body;

(b) a collar extending from said perimeter, said collar being adapted to detachably receive said
dispensing instrument;

(c) a plurality of tubes whereby each of said tubes is connected to one of said inlet ports and has
an end distal to said inlet ports for extending into one of said containers, each of said ends having an
opening for drawing fluid: and

(d) a hood extending from said bottom and adapted to simultaneously slideably receive a
plurality of containers such that once the containers are seated within said hood, said ends of said tubes

allow for simultaneous and separate drawing of fluids into said dispensing instrument.

2. The connector as recited in claim | characterized in that said collar, said body, and said hood

are formed of thermoplastic materials.

3. The connector as recited in claim 2 characterized in that said thermoplastic is selected from
the group consisting of polycarbonate, polystyrene, polypropylene, polytetrafiuoroethylene. acrylonitrile

butadiene-styrene, and acrylic.

4. The connector as recited in claim | characterized in that said collar. said body, and said hood -

are formed as a single thermoplastic member.

S. The connector as recited in claim | characterized in that said tubes are formed of a metallic
material.
6. The connector as recited in claim 1 characterized in that said collar is keyed to said dispensing

instrument such that said dispensing instrument may be fitted to said connector in only one orientation.

7. The connector as recited in claim 1 characterized in that said hood comprises a resilient
material and is sized such that when each of said containers is positioned within said hood, said hood

resiliently conforms to fit and secure each of said containers in place.

8. The connector as recited in claim 1 characterized in that said hood further comprises &

locking member adapted to secure said containers to said connector.

13-
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9. The connector as recited in claim 8 characterized in that said locking member comprises
resilient plastic joined to said hood and extends radially inward from said hood such that when each of
said containers is positioned within said locking member, said locking member secures each of said

containers in place.

10. The connector as recited in claim 8 characterized in that said locking member is an o-ring

fitted within said hood.

1. The connector as recited in claim 1 characterized in that each of said outlet ports comprises a

circular shape.

12, The connector as recited in claim | characterized in that each of said bores is tapered.

13. The connector as recited in claim | characterized in that said collar is capable of making a

Luer lock with said dispensing instrument.

14. The connector as recited in claim | characterized in that said connector further comprises at
jeast one tubular air vent attached to said connector wherein each air vent further comprises a first
opening, a second opening, and a conduit connecting said first opening to said second opening and said
first opening is positioned such that when said containers are locked 1o said hood, each of said first
openings is situated inside each of said containers and each of said second openings is externally
situated on said connector such that positive air pressure is supplied to each of said containers reducing

any vacuum forces created within said containers during drawing.

15. The connector as recited in claim 1 characterized in that each of said distal ends of said tubes

have a pointed tip adapted to sealably pierce a cap of said containers.

16. The connector as recited in claim | characterized in that:

(a) said plurality of outlet ports consists of a first and second outlet ports:

(b) said plurality of inlet ports consists of first and second inlet ports whereby said first
inlet port is connected to said first outlet port and said second inlet port is connected to said second
outlet port;

(¢) said plurality of tubes consists of two tubes: and

(d) said hood is adapted to simultaneously slideably receive and releasably lock onto
two containers such that the once the two containers are interlocked with said hood, said ends of said

tubes allow for simultaneous and separate drawing of fluids into said dispensing instrument.
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17. A kit for drawing fluids from a plurality of containers comprising:

(a) a plurality of containers wherein said containers are adapted to sealably hold fluids:

(b) a dispensing instrument having at least two fluid reservoirs for separately holding and
controllably dispensing readable fluids, said dispensing instrument further has a supply port connected
to each fluid reservoir by a supply conduit;

(c) a connector for coupling said dispensing instrument to said plurality of containers wherein
said connector is characterized by:

(i) a body having a bottom and a top, said top having an outer perimeter and a plurality
of outlet ports within said perimeter, said bottom having a plurality of inlet ports connected to said
outlet ports wherein each of said inlet ports is connected to one of said outlet ports by a bore in said
body;

(ii) a collar extending from said perimeter, said collar being adapted to detachably
receive said dispensing instrument connecting said supply ports to said inlet ports of said connector:

(iii) a plurality of tubes whereby each of said tubes is connected to one of said inlet
ports and has an end distal to said inlet ports for extending into one of said containers, each of said ends
having an opening for drawing fluid; and

(iv) a hood extending from said bottom and adapted to simultaneously slideably
receive and releasably lock onto said plurality of containers such that once each of said plurality of
containers is interlocked with said hood, said ends of said tubes allow for simultaneous and separated

drawing of fluids into said fluid reservoirs of said dispensing instrument.

18.  The kit as recited in claim 17 characterized in that said collar, said body, and said hood of

said connector are formed of thermoplastic materials.

19. The kit as recited in claim 2 characterized in that said thermopiastic of said connector is
selected from the group consisting of polycarbonate, polystyrene, polypropylene.

polytetrafluoroethylene, acrylonitrile butadiene-styrene, and acrylic.

20. The kit as recited in claim 17 characterized in that said coliar, said body. and said hood of

said connector are formed as a single thermoplastic member,

21. The kit as recited in claim 17 characterized in that said tubes of said connector are formed of

a metallic material.

22. The kit as recited in claim 17 characterized in that said collar of said connector is keyed to
said dispensing instrument such that said dispensing instrument may be fitted to said connector in only

one orientation.

13-
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23. The kit as recited in claim 17 characterized in that said hood comprises a resilient material and
is sized such that when each of said containers is positioned within said hood. said hood resiliently

conforms 1o fit and secure each of said containers in place.

24, The kit as recited in claim 17 characterized in that said hood further comprises a locking

member adapted to secure said containers to said connector.

25. The kit as recited in claim 8 characterized in that said locking member comprises resilient
plastic joined to said hood and extends radially inward from said hood such that when each of said
containers is positioned within said locking member, said locking member secures each of said

containers in place.

26. The kit as recited in claim 8 characterized in that said locking member is an o-ring fitted

within said hood.

27. The kit as recited in claim 17 characterized in that each of said outlet ports of said connector

comprises a circular shape.

28. The kit as recited in claim 17 characterized in that each of said bores of said connector is
tapered.
29. The kit as recited in claim 17 characterized in that said collar of said connector is capable of

making a Luer fock with said dispensing instrument.

30. The kit as recited in claim 17 characterized in that said connector further comprises at least
one tubular air vent attached to said connector characterized in that each air vent further comprises a
first opening, a second opening, and a conduit connecting said first opening 1o said second opening and
said first opening is positioned such that when said containers are locked to said hood, each of said first
openings is situated inside each of said containers and each of said second openings is externally
situated on said connector such that positive air pressure is supplied to each of said containers reducing

any vacuum forces created within said containers during fluid drawing.

30. The kit as recited in claim 17 characterized in that said distal ends of said tubes of said

connector have a pointed tip adapted to sealably pierce a cap of said containers.

31 The kit as recited in claim 17 characterized in that:

(a) said plurality of outiet ports consists of first and a second outlet ports;

-14-
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(b) said plurality of inlet ports consists of first and a second inlet ports whereby said
first inlet port is connected to said first outlet port and said second inlet port is connected to said second
outlet port;

(c) said plurality of tubes consists of two tubes; and

(d) said hood is adapted to simultaneously slideably receive and releasably lock onto
two containers such that the once the two containers are interlocked with said hood, said ends of said

tubes aliow for simuhtaneous and separate drawing of fluids into said dispensing instrument.

32. The kit as recited in claim 17 characterized in that said connector comprises:
(a) two outlet ports consisting of a first and a second outlet port;
(b) two inlet ports consisting of a first and second inlet port whereby
said first inlet port is connected to said first outlet port and said second inlet
port is connected to said second outlet port;
(c) two tubes; and
(d) said hood is adapted to simultaneously slideably receive and refeasably lock onto two
containers and allow for separated simultaneous drawing of two fluids into a dispensing instrument

adapted to dispense two fluids.

33. A connector for connecting a dispensing instrument to multipte
containers characterized by comprising:

(a) a body having a bottom and a top, said top having an outer perimeter and a plurality of
outlet ports within said perimeter, said bottom having a plurality of inlet ports connected to said outlet
ports wherein each of said inlet ports is connected to one of said outlet ports by a bore in said body;

(b) a collar extending from said perimeter, said collar being adapted to detachably receive said
dispensing instrument;

(c) a plurality of tubes whereby each of said tubes is connected to one of said inlet ports and has
an end distal to said inlet ports for extending into one of said containers, each of said ends having an
opening for drawing fluid;

(d) a hood extending from said bottom; and

(e) a base having 2 plurality of support members adapted to simultaneously receive a plurality
of containers, said base being adapted to detachably receive said hood such that once said hood is
seated on said base, said ends of said tubes allow for simultaneous and separate drawing of fluids into

said dispensing instrument.

34. A connector for connecting a dispensing instrument to multiple containers characterized by
comprising:

(a) a housing having a bottom and a top, said top having an outer perimeter and a plurality of

15
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outlet ports within said perimetér, said housing defining a plurality of cavities
each defining an internal volume for housing one of said containers, each of
said cavities having an inlet port wherein each of said inlet ports is connected
to one of said outlet ports by a conduit;

(b) acollar extending from said outer perimeter, said collar being
adapted to detachably receive said dispensing instrument;

(c)  aplurality of tubes whereby each of said tubes }s connected to
one of said inlet ports and has an end distal to said inlet ports for extending into
one of said containers, each of said ends having an opening for drawing fluid;
and

(d) abase having a plurality of support members each adapted to
simultaneously receive one of said containers, said base being adapted to
detachably receive said housing such that once said housing is seated on said

base, said containers are positioned within said cavities.
35. A connector for connecting a dispensing instrument to multiple
containers substantially as hereinbefore described with reference to the

accompanying drawings.

36. A kit drawing fluids from a plurality of containers substantially as

hereinbefore described with reference to the accompanying drawings.
Dated this 15 day of October 2003

Baxter International Inc.

Patent Attorneys for the Applicant

PETER MAXWELL & ASSOCIATES

15/10/03
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