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(57} Abstract

An infusion/aspiration apparatus comprises & base member (14)
to the base member. The first cassette forms an

passageway,

aspiration passageway and a collection area and the second cassette includes a body and
an infusion tube. Preferably, the base member and second cassette form a vacuum passageway in fluid communic

and a first cassette (12) and a second cassefte (16) releasably attached

ation with the aspiration
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INFUSION/ASPIRATION UNIT
BACKGROUND OF THE INVENTION

This invention generally related to surgical
apparatus, and more specifically, to apparatus for
broviding aspiration and infusion during surgery. Even
more specifically, the present invention relates to such

apparatus that ig particularly well suited for use in

ophthalmig microsurgical systems.

Microsurgical procedures are daining an ever-
increasing acceptance in the surgical community for
preforming bPrecise, minimum invasive surgery for various
parts of the body, and one particularly widespread
microsurgical application is in the field of
ophthalmology. 1In this application, commenly, a
handpiece having a small tool is used either to cut or
mascerate the eye tissue while an irrigation or infusicn
liquid is brought to the surgery site. The cut or
mascerated tisgue is carried away from the surgical sgite
by a suction cenduit or tube to a collection vessel such

as a bag or bottle. The surgical site may be illuminated

by light conducted to that site through an optical fiber.
Consoles are specifically designed for thege

ophthalmic procedures. These consoles are used to
operate the toole and the suction and infusion lines used
in the procedures, and to generate the light that is used
to illuminate the surgical sites. Typically, these
consoles have a meodular design and include a multitude of
separable or removable modules, with each moduls being

used to operate or to perform a specific task. For
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example, one specific
aspirate the surgical

With one prior art

PCT/US96/02475
2,

module may be used te infuse and
site.

console, the irrigation and

. aspiration fluids are conducted through a removable
cassette that is the only part of the console that comeg
into direct contact with these fluids. This cassetts is
designed to be used only once and then to be replaced
after that one use. Occasicnally, this cagsette is
improperly reused, normally to save the cost of replacing

the cassette.

SUMMARY OF THE INVENTION

An object of this inventien is to improve
infusion/aspiration modules used in surgical procedures.

Another object of the present invention is to provide
4 very inexpensive, removable cagsette for an
infusion/aspiration module,

A further chject of this invention is to provide a low
procedural cost cassette, for use in 3 surgical system,
while maintaining eage of use by having the cassette
comprise a main unit, which 1is intended to be used for
gseveral procedures, and a sub-unit, which is intended to

be replaced for every procedurs.

These and other objectives are attained with an

. infusion/aspiration apparatus comprising a base member

and first and second cassettes releasably connected teo

the base member. The Firet casgette forms an aspiration

passageway for receiving liquids and materials from a
surgical site, and a collection area in fluid

communication with the aspiration Passageway for




WO 96/26749 PCT/US%6/02475

3.

receiving and collecting saig liquids and materials. The
second cassette includes a bedy and an infusion tube
connected to and supported by the body for conducting an
infusion fluid. Preferably, the base member and the
second cassette form a vacuum passageway in fluid
communication with the aspiration passageway.

In operatiecn, an aspiration tube is connected to an
inlet of the aspiration passageway, and an outlet of the
Vacuum passageway is connected to a source of vacuum
pressure. An infusion fluid is conducted through the
infusion tube and to the surgical site, and that site is
aspirated via the aspiration tube. The aspirated
materials are drawn through the aspiration tube, into the
aspiration passageway and thence into the collection
area. During this operation, occlusion means may be used
to control the flow of the infusien fluid through the
infusion tube.

The second cassette, which may be very inexpensive, is
designed to be replaced after each uge. The first
cassette, which never comes into contact with the
infusion fluid prior to being conducted to the surgical
site, is designed to be used for a multitude of
procedures. Thie first cassette may be provided with a
drain opening to allow aspirated materials to be drained
from the first cassette while that casgette is mounted on

the infusion/aspiration apparatus.

Further benefits and advantages cof the invention will
become apparent from a consideration of the following

detailed descriptien given with reference to the
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accompanying drawings, which specify and show preferred

émbodiments of the invention.

EEIEE_DEEQEIEIIQN_QEﬁIHE_DEAHINﬁS

Figure 1 is an orthogonal view of an
infusion/aspiration apparatus embodying the present
invention.

Figure 2 is a top view of the apparatus of Figure 1.

Figure 3 is a front of the infusion/aspiration
apparatus,

Figure 4 ig ga cross-sectional view of the
infusion/aspiration apparatus taken, along plane 4-4 of
Figure 2.

Figure 5 ig ancther Cross-sectional view of the
infusion/aspiration apparatus and taken along plane 5-5
of Figure 2.

Figure ¢ is third cxoss-sectional view of the
infusion/aspiration apparatus, taken along plane 6-6 of
Figure 2.

Figure 7 is a front view of a secticn of one of the
cassettes of the infusion/aspiration apparatus.

Figure 8 is a front view of ancther section of the
same cassette of the infusion/aspiration apparatus.

Figure 9 is a partial side view, partly in cross-
section of another cassette of the infusien/aspiration

apparatus.

DEIAILEE_DEEQRIEIIQNqQE_IEE_BREEEERED_EMEQDIMEHIS
Figures 1-6 illustrate infusion/aspiration apparatusg

10 generally comprising base member 12, first casgette

14, second cassette 16, first holding means 20, second
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holding means 22 ang occlusion means 24. First cassette
14 forms aspiration passageway 26 and fluid collection
area 30, and second cassette includes body 32 ang
infusion tube 34. Also, preferably, base member 12 and
second cassette 16 form vacuum passageway 36,

Preferably, first cassette includes shell or body 38,
T~tube 40, end ¢ap 42 and check valve 44, and body 32 of
second cassette 16 includes first and second cassette
sections 46 and 50 and filter 52. In addition, first
helding means 20 includes pivot subassembly 54 and latch
subassembly 56, and second holding means 22 includes
first and second resilient members 60 and 64 and
reciprocating means 6¢. Also occlusion means 24 includes
pincher 70, pincher block 72 and reciprocating means 74.
Figure 1 also shows aspiration connecter 75 mounted on
first cassette 14.

With the embodiment of apparatus 10 shown in the
drawings, pivot sub-assembly 54 includes first and second
pins 82 and B4 and first and second hooks 8% anrg 90; and
latech sub-assembly 56 includes opening %2, lever 94 and
spring 96. Also, occlusion means 24 includes pincher
block 102, pincher 104 and reciprocating means 10s. The
embodiment of apparatus 1.0 shown in the drawings further
includes second and third occlusion means 110 and 112,
This second occlusien means 110 includes pincher block
114, pincher 116 and reciprocating means 120, and third
occlugion means 112 includes pincher 122, guide member
124 and reciprocating means 126,

Generally, cassettes 14 and 16 are releasably held on
base member 12 by first and secend holding means 20 and

22, respectively. Infusion tube 34 ig connected to and
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is supported by cassette body 32 for conducting an
infusion fluid from a Source thereof (not shown) to a
surgical gite (also not shown) . Aspiration bassageway 26
is provided for receiving liquids and materials from the
surgical site, and fluid collection area 30 is in
communication with the aspiration bassageway for
receiving andg collecting those liquids ang materials. In
addition, preferably, bassageway 36 is in fluiqd
communication with agpiration vacuum Passageway 26 to
develop a vacuum pregsure therein --that is, a pressure
low enough to draw fluids and materials into and through
the aspiration Passageway from the surgical site.

In cperation, an aspiration tube is connected to
aspiration connector 76, and an outlet of vacuum
bassageway 36 is connected to & scource of vacuum
pressure, such as a vacuum pump. An infusion fluid ig
conducted through tube 34 to the surgical gite, and that
site is aspirated via the aspiration tube. The aspirated
materials are drawn through the aspiration tube, intc
aspiration bassageway 26, and thence into cocllection area
30. During this operation, occlusion means 24 may be

used to control the flow of the infusion fluid through

tube 34.

Second cassette 14 is designed to be replaced after
each use; and this may be done by disconnecting cassette
16 from base member 12, as more fully discussed below,
and then replacing this cassette 15 with an identical
Cassette, First cassette 14 is designed to be used for a
multitude of procedures; and preferably this cassette is
provided with a drain opening, and the cassette isg

drained empty after each use. When it is appropriate to
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replace cassette 14, thisg may be done by disconnecting
the cassette from base member 12, also as more fully
discussed below, and then replacing this cassette 14 with
an identical casgette.

With particular reference to Figures 2 ang 5, base
member 12 forms an upper, elongated cassette slot 128 and
second cassette 1§ isg releasably held therein. Also,
with this preferreg arrangement, base member 12 forms
first and second sections 130 and 132 of vacuum
bPassageway 36, and cassette 16 form a third section 136
of that vacuum passageway, located in fluid communication
with, and in series between, bassageway sections 130 and
132, More specifically, base member 132 defines inlet
12a, outlet 12b and intermediate openings 12c and 124,
Tubular member 140 extends between inlet 12a and opening
12¢ and forms first section 130 of pbassageway 36, and
tubular member 140b extends between opening 12d and
outlet 12b and forms second section 132 of the vacuum
bPassageway. Sealing member 142 may be located between
cassette 14 and tubular member 140a to geal the interface
between base member 12 and cassette 14, and sealing

members §0 and 62 may be located between tubular members

140a and 140b, respectively, and cassette 1g to seal the

interfaces therebetween.
The preferred embodiment of cassette 16 is shown in
. greater detail in Figures 7 and 8; and ag illustrated
therein, cassette body includes first and second sections
46 and 50 and filter 532, Cassette sections 46 and 50 are
substantially mirror images of each other; and each
section has the general shape of a thin cube, including

generally planar, parallel and rectangular inside and
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outside faces. Each cassette section forms a central
through opening 46c, 50c extending between the inside and
outside faces of the cassette section; and the inside
face of each cassette section alsc forms a central
circular recegs 46d, 50d and a groove 46e, 50e extending
from the top to the bottem of the cassette section,
Preferably, sach cagsette section also forms a lateral
through opening 46f, 50f that is aligned with a portion
of groove 4ee, 50e. In use, cassette sections 46 and
50 are held together, with the through openings 46¢ and
46f central recess 454 and groove 46e of cassette section
46 aligned, respectively, with the through openings, 5qe
and 50f central recess 50d and groove 50e of cassette
section 50. In this way, through openings 46c ang 50¢
form a through conduit extending through cassette body:
and, in apparatus 10, this conduit forms section 136 of
vacuum pagsageway 36. In addition, recesses 46d and 50d
form internal cavity 144 in cassette body 32, and grooves
46e and 502 from channel 146 extending through the
cassette body. In cassette 14, infusion tube 34 extends
through channel 146; ang preferably tube 34 ig sacurely
clamped in channel 146, between cassette Sections 46 and
50. Also, filter 52 isg located in cavity 144 ang
preferably the filter substantially or completely fills
that cavity. Filter 52 thus extends across vacuum
passageway 36, and preferably the filter is a hydrophobic
filter and is used to prevent fluids from being
transmitted through the vacuum passageway.

Cassette sections 46 and 50 may be made of any
sultable materials and may be connected together in any

&ppropriate manner. For example, the cassette sections
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may be made from a plastic and held together by a
suitable adhesive.

As previously mentioned, occlusion means 24 is
brovided to control the flow of fluid through infusion
tube 34, and preferably this occlusion means includes
pincher 70, pincher block 72 and reciprocating means 74.
More specifically, pincher block 72 is mounted on base
member 12 and extends into opening 46f of cassette le, to
2 position adjacent infusien tube 34. Pincher 70 is
supported on base member 12 for reciprocating movement
into opening 50f, and reciprocating means 74 is connected
to pincher 70 to reciprocate the pincher into engagement
with infusion tube 34 to pinch that tube between the
pincher and pincher block 72, and thereby control or
prevent fluid flow through the infusion tube.

Any suitable means may be used to support pincher 70
for the desired reciprocating movement, and any
appropriate means may be used to reciprocate the pincher.
For example, reciprocating means 74 may include a spring
74a and an electrically actuated solencid 74b.  Spring
742 engages pincher 70 and urges the pincher away from
infusion tube 34. Solenoid 74b is connected to pilncher
70 and, when actuated, forces the pincher against
infusion tube 34, to the left as viewed in Figure ¢,
against the force of spring 74a, to pinch the infusion
tube between the pincher and pincher block 72,

In additicn, any suitable means may be used to
releasably hold cassette 16 on base member 12f; and with
reference to Figure s, preferably this holding means
includes the above-discussed sealing members 60 and 64

and reciprocating means 66¢. More specifically, cassette
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16 is located between scaling members 60 and 64, which
arc mounted on base member 12, on opposite sides of this
cassette. Alsc, sealing member 64 is supported by base
member 12 for reciprocating movement, to the left and to
the right as viewed in Figure 5, and reciprocating means
66 is provided to reciprocate sealing member 64. To
remove cassette 16 from apparatus 10, reciprocating means
66 is actuated to move sealing member 64 to the right as
viewed in Figure 5, eliminating or reducing the pressure
between sealing members 60 and 64 and the cassette. An
operator can then remove cassette 16 from apparatus 10 by
simply pulling the cassette away from base member 12, and
specifically, out of cassette slot 128.

After cassette 16 has been removed, a replacement
cassette can be inserted into apparatus 10 by simply
inserting the replacement cassette into slot 128, between
gsealing members 60 and 64 and then reciprocating means 66
can be used to move sealing member 64 to the left as
viewed in Figure 5, securely clamping the replacement
cassette bestween sealing members 60 and 64,

Any suitable arrangement may be used to support
sealing member 64 for the desired reciprocating movement .
For instance, gealing member 64 may be mounted on a
sleeve, which in turn is supported for limited axial
sliding movement. Likewise, any suitable means may be
used to reciprocate sealing member 64, and for example
reciprocating means 66 may include an electrically
actuated solenoid é6a and spring 66b. Spring 66b engages
sealing member 64, and urges the sealing member into
pressure engagement against cassette 16, Solenoid €6a is

connected to sealing member 64 and, when actuated, pulls
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the gealing member to the right, as viewed in Figure 5,
against the force of spring 66b.

With the embodiment of cassette 14 shown in the
drawings, the cassette preferably includes an outer shell
38, T-tube 40, end cap 42 and check valve 44. Shell 38
iz generally hollow, the bottom, inside portion of the
shell forms collection area 30, and the shell forms
front, back and bottom copenings 38a, 38b and 3sc. T-tube
40 has a t-shape, including upper horizontal section 40a,
and a vertical section 40b connected and extending
downward from section 40a. T-tube gsection 40a and ernd
cap 42 define aligned conduits that form aspiration
passageway 26, and check valve 44 extends through or in
that passageway. 1In particular, a forward end of T-tube
40 extends through front opening 36a, T-tube section 40a
extends rearward therefrom, and a back end of T-tube
Section 40a is comnnected to check valve 44. End cap 42
is mounted on shell 38, over back cpening 38b, the end
cap extends forward, through that back opening, and a
front end of the end cap is connected to check valve 44 .
Check valve 44 allows Iiquid to pass left to right
through the check valve while pPreventing the reverse flow
of liquid --that is, from the right to the left through
the check valve.

T-tube section 40b extends downward from T-tube
section 40a and is in fluid communication with section
40a and ligquid collection area 30. Ag fluids and
materials are conducted rearward through T-tube section
40a, those fluids and materials pass downward, via T-tube

section 4¢b, into liquid collection area 30.
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Occlusion means 110 is provided to selectively cecclude
T-tube section 40b to inhibit or prevent the flow of
materials therethrough. With the pPreferred embodiment of
occlusion means 110, pincher block 114 is mounted on
cassette 14, adjacent tube section 40b; and pincher 115
ig reciprocally mounted on base member 12, also adjacent
tube section 40b, but opposite the pincher block.

Pincher 116 is supported for reciprocating movement,
toward and away from tube section 40b; and reciprocating
means 120 is connected to pincher 116 to reciprocate the
pincher into engagement with tube section 40b to Pinch

that tube section between pincher 116 and pincher block

114, and thereby control or prevent flow through this
tube section.

Any appropriate means may be used to support pincher
116 and pincher block 114, and any suitable means may be
used to reciprocate the pincher. Preferably,
recipreceating means 120 includes a spring 120a and an
electrically actuated golencid 120b. Spring 120a engages
pincher 122, and urges the pincher away from tube section
40b. Solenoid 120b is connected to pincher 122 and, when
actuated, forces the pincher against tube section 40b to
pinch that tube section between the pincher and pincher
block 114.

Preferably, cassette 14, specifically shell 38

thereof, forms a lower opening 38c to drain fluids from
liguid collections aresz 30; and drainage tube 152 isg
Cconnected to cassette 14, 4in communication with drain
opening 38c¢c, to conduct fluids therefrom to a suitable
receptacle., This receptacle may be, for instance, a

large waste fluid container,
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Occlusion means 112 ig provided to selectively oceclude
drainage tube 152 to inhibit or prevent the flow of
liquid therethrough. With the embodiment of cocclusion
means 112 illustrated in the drawings, guide member 124
is connected to cassette body 38 and extends downward
therefrom, closely adjacent drainage tube 152; and
pincher 122 is supported by base member 12, also closely
adjacent drainage tube 152, and opposite guide member
124. Pincher 122 is also supported for reciprocating
movement toward and away from drainage tube 152; and
reciprocating means 126 is connected to pincher 122 to
reciprocate the pincher into engagement with the drainage
tube to pinch that tube between the pincher and guide
member 124, and thus prevent liquid fiow through drainage
tube 152.

Any suitable means may also be employed to support and
to reciprocate pincher 122, For instance, reciprocating
means 126, like reciprocating means 120, may include a
Spring 126a and an electrically actuated solenoid 12¢6b.
With reciprocating means 126, however, spring 125a
engages pincher 122 and forces the pincher to push
drainage tube 152 against guide member 124, go that the
drainage tube is normally closed and normally liquid does
not flow through the tube. Solenocid 126b is connected to
pincher 122 and, when actuated, pulls the pincher away
from drainage tube 152 against the force of spring 126a,
opening the drainage tube and allowing liquid to pass
therethrough.

It is not necessary to pProvide cassette 14 with drain
opening 38c and drainage tube 152. Figure 9 shows an

embodiment in which cap 154 is attached to cassette 14 to
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close the drain opening. Preferably, if cassette 14 is
not provided with a drain opening, or that drain opening
is cloged, then the cassette is used for cnly one
surgical procedure.

As mentioned above, connecting means 20 releasably
connects cassette 14 to base member 12, and connecting
means 20 preferably includes pivot sub-agsembly 54 and
latech sub-assembly 56. More particularly, pins 82 and 84
of sub-assembly 54 are connected to and extend cutward
from base member 12, specifically opposite lateral side
thereof, and preferably the axes of pins 82 and 84 are
co-linear. Hooks 86 and 90 are mounted on the body of
cassette 14 and extend outward therefrom. 1In apparatus
10, the back ends of hooks 86 and 90 curve rearwardly
downwardly, and the back ends of these hooks are mounted
on pins 82 and 84, connecting cassette 14 to base member
12 while allowing thig cassette to pivot about the axes
of these pins.

Latch sub-assembly 56 is provided to selectively hold
cassette 14 in place in apparatus 10 or allow cassette 14
to pivot about pins 82 and 84, More specifically, latch
sub-assembly 56 has an open position and a closed
position. In the open pesition, lateh sub-assembly 56
allows cassette 14 to pivot relative to base member 12,
and specifically, about the axes of pins 82 and 84. 1In
the closed position, the latch sub-assembly 56 holds
cassette 14 in a tight pressure engagement with bage
member 12.

With the embodiment of lateh sub-assembly 56
illustrated in the drawings, opening 92 of sub-assembly

56 is formed by an upper, central portion of the back
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side of the cassette body 38; and lever 94 of the latch
sub-assembly ig pivotally supported by base member 12, in
an upper, central front portion, thereof. Lever 94 has
the shape of a bagkward L, including an upwardly
extending leg 94a and a forwardly extending lower leg
94b, and the forward portion of the lower leg includes an
upwardly extending front lip 94c. In the closed position
of latch assembly 56, lower leg 94b of lever 94 extends
through opening 92, and lip 94c of the leﬁer engages a
front surface of the back side of cassette body 38,
tightly holding casgette 14 against base member 12.

Spring 96 is connected to lever 94 and urges that
lever into a position in which the lever holds cassette
14 tightly against base member 12. To move latch
assembly 56 to the open position, lever 94 ig pivoted,
counter clockwise as viewed in Figure 6, and against the
force of spring 9s, moving lip %4c away from the edge of
opening 92 and allowing the back side of cassette body 38
--and thus the entire cagsette 14-- to pivot away from
base member 12.

Apparatus 10 may be used for a variety of purposes and
in a variety of specific applications. For example,
apparatus 10 may be used during ophthalmic surgery to
infuse and aspirate the surgical site. Even more
specifically, apparatus 10 is very well suited for uge in
a modular console that includes a multitude of other
modules for operating cther instruments or for performing
other tasks related to ophthalmic surgery. For example,
apparatus 10 may be used in the consocle disclosed in
copending application no. 330,926, the disclosure of

which is herein incorporated by reference.
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In such an application, apparatus 10 or the console
may include a processor. The console processor,
generally, may be used to control the overall operation
of the console and to act as a communications interface
between the console and the operator. Also, commands to
operate various components of apparatus 10, including
occlusion means 24, 110 and 112, may be generated by the
console processor and transmitted to apparatus 10. In
addition, data generated in or by apparatus 10 may be
transmitted to the consocle processor to keep that
processor, and the consgole operater, informed of that
data.

While it is apparent that the invention herein
disclosed is well calculated to fulfill the objects
previously stated, it will be appreciated that numerous
modifications and embodiments may be devised by those
skilled in the art, and it is intended that the appended
claims cover all such wmodifications and embodiments as
fall within the true spirit and scope of the present

invention.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. An infusion/aspiration apparatus comprising:

a base member;

a first cassette forming

5 i) an aspiration passageway for receiving fiquids and

materials from a surgical site, and

iy a collection area in fluid communication with the aspiration
passageway for receiving and collecting said liquids and materials;

means releasably holding the first cassefte on the base

10 membsr;

a second cassette including

R i) abody, and

“"'é i} an infusion tube connected to and supported by the body
“ien for conducting an infusion fluid;

15 means releasably holding the second cassette on the base
R member; and

means connected to the base member to selectively occlude the

RN infusion tube to inhibit fluid flow therethrough;

wherein the base member and the second cassette form a

20 vacuum passageway in fluid communication with the aspiration passageway
to deliver a vacuum pressure in the aspiration passageway, and

. wherein the vacuum passageway communicates with an outlet

port adapted for connection to a vacuum source.

25 2. Apparatus according to claim 1, wherein;
the base member forms a cassette receiving slot and first and
second sections of the vacuum passageway;
the second cassette is positioned in the cassette receiving siot
and forms a third section of the vacuum passageway; and
30 said third section of the vacuum passageway is located in series
between, and in fluid communication with, the first and second sections of the

vacuum passageway.
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3. Apparatus according tc claim 2, wherein:

the second cassette has first and second opposite sides; and

the means releasably holding the second cassette on the base
member includes

5 i) a first flexible member mounted on the base member on

the first side of the second cassette,

ii)  a second flexible member mounted on the base member,
on the second side of the second cassette, and supported for reciprocating

movement, and

10 iii) means mounted on the base member to reciprocate the
S0 second flexible member into engagement with secend cassette and to force
O] the second cassette into pressure engagement with and between the first and

second flexible members,

i 15 a4 Apparatus according to claim 3, wherein:

the first flexible member extends around the first section of the
' vacuum passageway and forms a seal between said first section and the
second cassette; and

the second flexible member extends around the second section
SR 20 of the vacuum passageway and forms a seal between said second

passageway and the second cassette,

5. Apparatus according to claim 1, wherein:
the body of the second cassette has first and second opposite
25  sectlions;
the first section of the second cassette forms a first recess
providing access to the infusion tube,
the second section of the first cassette forms a second recess
providing access to the infusion tube; and
30 the means to selectively acclude the infusion tube includes
) apincher block mounted on the base member and aligned
with the first recess,
ity  a pincher supported by the base member for reciprocating
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movement into the second recess, and
ifi) means to reciprocate the pincher into engagement with the
infusion tube to pinch the infusion tube between the pincher block and the

pincher.

6. Apparatus according to claim 1, wherein the body of the second
cassette includes:

first and second sections held together; and

a filter captured said first and second sections and extending

across the vacuum passageway to inhibit the flow of liquid therethrough.

7. Apparatus according to claim 1, wherein:

the body of the second cassette includes first and second
sections held together;

the first section forms a first groove extending across the said
first section;

the second section forms a second groove extending across the
said second saction;

said first and second grooves are aligned with each other and
form a channel extending through the second cassette; and

the infusion tube extends through said channel and is captured
therein between the first and second sections of the body of the second

cassette.

8. An infusion/aspiration apparatus comprising:

a base member,

a first cassette forming

i} an aspiration passageway for receiving liquids and
materials from a surgical site, and

iy a collection area in fluid communication with the aspiration
passageway for receiving and collecting said liquids and materials;

means releasably holding the first cassette on the base

member;
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a second cassette including

i) abody having first and second sections held together, and

i) an infusion tube captured between said first and second
sections for conducting a infusion fluid;

means releasably holding the second cassette on the base
member; and

means connected to the base member to selectively occlude the
infusion tube to inhibit fluid flow therethrough;

wherein the base member and the second cassette form a
vacuum passageway in fluid communication with the aspiration passageway

to deliver a vacuum pressure in the aspiration passageway.

9, Apparatus according to claim 8, wherein:

the body further includes a filter captured between the first and
second sections and extending across the vacuum passageway to inhibit the
flow of liquid therethrough;

the first section of the body includes a first groove;

the second section of the bady includes a second groove;

the first and second grooves are aligned with each other and
form a channel extending through the body of the second cassette; and

the infusion tube extends through and is captured in said
channel, between the first and second sections of said body.

10. Apparatus according to claim 9, wherein:

the means releasably holding the second cassette on the base
member includes

i} afirst flexible member mounted on the base member on a
first side of the second cassette,

i) a second flexible member mounted on the base member
on a second side of the second cassette, and

iy means mounted on the base member to reciprocate the
second flexible member into pressure engagement with the second cassette
to hold the second cassette in pressure engagement between the first and
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second flexible members;

the first section of the second cassette forms a first recess
providing access to the infusion tube;

the second section of the second cassette forms a second

5  recess providing access to the infusion tube; and

the means to selectively occlude the infusion tube includes

i) apincher block mounted on the base member and aligned
with the first recess,

i) a pincher supported by the base member for reciprocating

10 movement into the second recess, and

s i} means to reciprocate the pincher into engagsment with the

infusion tube fo pinch the infusion tube between the pincher block and the
pincher.
5 M. Apparatus according to claim 10, wherein:

the first flexible member extends around the vacuum

DI passageway and forms a seal between the vacuum passageway and the first
L section of the second cassette: and

the second flexible member extends around the vacuum

20 passageway and forms a seal between the vacuum passageway and the

second section of the second cassette.,

12, Apparatus according to Claim 1, wherein:

the base member defines a cassette receiving slot; and

25 the second cassette is disposed in the cassette receiving slot.
13. Apparatus according to claim 12, wherein the base member
includes

a base, and
30 a top section having a C-shape and forming the cassette

receiving slot.
14. An infusion/aspiration apparatus comprising:

a base member;
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a first cassette forming

i} an aspiration passageway for receiving liquids and
materials from a surgical site,

fiy  a collection area in fluid communication with the aspiration
passageway for receiving and colfecting said liquids and materials, and

i) a conduit in fluid communication with the aspiration
passageway and the collection area for conducting said liquids and material
from the aspiration passageway and into the collection area;

means to selectively occlude said conduit to inhibit fluid flow
therethrough;

means releasably holding the first cassette on the base
member;

a second cassette including

i) abody; and

iy an infusion tube connected to and supported by the body
for conducting an infusion fluid; and

means releasably helding the second cassette on the base
member, wherein the base member and the second cassette form a vacuum
passageway in fiuid communication with the aspiration passageway to deliver
a vacuum pressure in the aspiration passageway; and

wherein the vacuum passageway communicates with an outlet

port adapted for connection to vacuum source.

15. Apparatus according to Claim 14, wherein the first cassette
includes a check valve disposed in the aspiration passageway to inhibit fluid

flow through the aspiration passageway and into the vacuum passageway.

16. Apparatus according to the Claim 14, wherein:

the first cassette includes

i) a body forming the collection area and also forming front
and back openings,

i) a T-tube having an upper, horizontal section and a vertical

section;
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the upper section of the T-tube extends between the front and
back openings of the cassette body and forms the aspiration passageway;
the vertical section of the T-tube is connected to and is in fluid

communication with said upper section, and forms said conduit.

17. Apparatus according to Claim 14, wherein the occlusion means
includes:

a pincher block located adjacent said conduit on a first side
thereof; .

a pincher located adjacent said conduit, on a second side
thereof, and supported for reciprocating movement: and

means to reciprocate the pincher into engagement with the

conduit to pinch the conduit between the pincher and the pincher block.

18. Apparatus according to Claim 14, wherein the first cassette
includes a check valve disposed in the aspiration passage to inhibit fluid flow

through the aspiration passage and into the vacuum passageway.

19. Apparatus according to Claim 15, wherein

the means releasably halding the first cassette on the base
member includes

i) a pivot subassembly pivotally connecting the first cassette
te the base member; and

i} alatch subassembly having a closed position and an open
position;

when the latch subassembly is in the closed position, the latch
subassembly and the pivot subassembly hold the first cassette in a tight
pressture engagement with the base member; and

when the latch assembly is in the open position, the iatch
subassembly allows the first cassette to pivot relative to the base member.

20. Apparatus according to Claim 19, wherein:

the latch subassembly includes
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i} an opening formed by the first cassette, and

i) alever pivotally mounted on the base member; and

when the latch subassembiy is in the closed position, the iever
extends through said opening and engages the first cassette to hold the base

5 member and the first cassette tightly together.

21. Apparatus according to Claim 20, wherein the latch
subassembly further includes a spring mounted on the base member and
engaging the lever and urging the lever into engagement with the first

10 cassette,

‘ 22. Apparatus according to Claim 21, wherein:
the lever includes a upper leg, and a lower ieg connected to the
e upper leg;
: 15 the lower leg includes a front, upwardly extending lip;

when the latch subassembly is in the closed position, said lip
" extends through said opening and extends forward of, and, is in pressure
:..': ; engagement with, a back side of the first casseits.
: o 20 23, Apparatus according to Claim 19, wherein:

the pivot subassembly includes
e i} apair of pins mounted on the base member, and
i) a pair of hooks connected to the first cassette and
extending outward therefrom; and
25 each of the hooks is pivotally mounted on a respective one of

the pins.

24. Apparatus according to Claim 14, wherein:
the first cassette includes a body forming the liquid collection
30 area and also a drain opening in fluid communication with the liquid collection
area to drain liquids therefrom.,
25. Apparatus according to Claim 24, further comprising:
a drainage tube connected to the body of the first cassette, in
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fluid communication with the drain opening for conducting liquid therefrom;
and
means connection to the base member to selectively occlude

the drainage tube to inhibit liquid flow therethrough.

26. Apparatus according to Claim 25, wherein the means fo
selectively occlude the drainage tube includes:
a guide member mounted on the body of the first cassatts and
extending outward therefrom, wherein the drainage tube extends from the
10 drainage opening, adjacent the liquid member:
a pincher bar supported by the base member for recipracating
mavement toward and away from the guide member: and
means connected to the pincher bar to move the pincher bar
toward the guide member to pinch the drainage tube between the pincher bar
R 15 and the guide member to inhibit liquid flow through the drainage tube.

DATED this 5" day of February 1999
W CHIRON VISION CORPORATION
. By their Patent Attorneys
Ot 20 CULLEN & CC.
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