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A COMPACT VACUUM PUMP

The present invention relates to a vacuum pump,
especially useful in the field of medicine. More
specifically, the pump disclosed herein comprises a
drive, and a disposable pumping system that can be
easily disengaged from the drive after use, to allow
for easy disposal of all pump components which come in
contact with the matter being sucked, together with the
contained matter. The pump should not be limited in
the volume of matter it is capable of sucking, while
maintaining uninterrupted vacuum pressure.

During medical surgery or emergency airway
clearing, body fluids such as blood, or emesis, are
subjected to suction. Vacuum pumps are utilized to
generate vacuum inside a suction canister, into which
the body fluids are drawn through a tube, called a
"suction catheter". Conventional vacuum pumps, also
termed "aspirators"_in medicine, contain rigid vacuum
canisters into which the suctioned fluids are
collected, which maintain their shape and stiffness
under high vacuum pressure. Some suction canisters are
disposable and others can be removed for cleaning,
disinfection, and re-use.

Aspirators of the type described above are
characterized by a number of disadvantages, including
the following:

1. When a large volume of fluid is collected, the
suction canisters have to be relatively large in
volume. Most commonly, a canister of up to five liters
in volume is used. Large canisters slow the vacuum
rise rate, because of the large air volume to be
removed from the canister before a vacuum is created in
the canister strong enocugh to draw the suctioned
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2. Since the air in the suction canister is drawn

through the pump, it is very difficult to prevent
contamination of the non-disposable pump components,
such as the diaphragm, valves, cylinder or piston, even
when the suction canister is disposed of after use.
Contaminated pumps are a health hazard, as the air
flowing through them is exhausted to the atmosphere.
3. Aspirators are used for drawing body f£fluids and
emesis, which may contain solids. Air is also drawn
into the pump, during aspiration. Vacuum pumps are
generally efficient in pumping either air or fluids,
but most pumps are inefficient in pumping all three

types of matter.

Thus, conventional vacuum devices are large,
bulky, costly and inefficient in performing their

function.

In the present invention, the term "pumping
gsystem" generally refers to a system having at least
the following components: a suction canister, a suction
inlet, a waste outlet, and integral means for creating
suction. The term "disposable vacuum pump" generally
refers to a pump in which all components othexr than the
drive are inexpensive, and therefore may be disposed
of. One wishing to re-use the disposable components
(or use similar, non-disposable components) may,
however do so. The term "drive" generally refers to a
punp component comprising of an electric motor, or
other means by which a pump piston, or a diaphragm, may
be caused to reciprocate, contained within a housing.
The term "body fluids" refers typically to blood,
emesis or mucus. The terms "three types of matter™,
"three types of media", and "three states of matter",
refer to liquid, solid and gas. The terms "matter",

Solventum-Exhibit 1002-0345
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"media", and "material" are used interchangeably to
refer to the material being suctioned. The term
"load", or "high load", refers to the quantity and
weight of the material being suctioned or pumped.

Embodiments of the invention may provide an
improved wvacuum pump, capable of pumping air or gas,
liquid and solids, and capable of separating the three
types of matter, to allow efficient pumping, while
collecting the liquid in a low cost bag.

Further embodiments may provide a pump in which
all components that come in contact with body matter,
or any other pumped media, can be easily disconnected
and removed from the pump’s drive means, to be
sterilized or dispoéed of. This leaves the non-
disposable drive free from contamination. In prior-
art pumps that have disposable canisters, the suctioned
air is drawn through the pump, bringing the inside of
the pump in contact with air which may be contaminated.
The inside of the pump is traditionally not accessible
for cleaning.

Embodiments of the present invention may further
provide a vacuum pump which is extremely fast in
generating a high vacuum or suction pressure, yet doing
so with a relatively small vacuum canister and a low-
capacity pump.

It is further desirable to provide a physically
compact vacuum pump, with performance and capacity
which are independent of its dimensions, and are
significantly higher than those of physically larger
vacuum pumps and moreover to provide a vacuum pump
which generates uninterrupted vacuum, independent of
the volume of the vacuum canister, which doeg not fill
up as do conventional vacuum canisters.

The vacuum pump comprises a drive, and a disposable
pumping system connected to this drive (but designed to
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10

15

20

25

30

35

-4-

be manually disengaged therefrom), wherein the

disposable pumping system comprises:

a) a three-chambered canister, wherein an inlet leads
into the first chamber, and the first chamber
has means for retaining solids and preventing
their passage from said first chamber to the
second chamber; and the second chamber has a
one-way valve at its exit, said valve
allowing passage of liquid and gas out of
said second chamber; and the third chamber
has an ocutlet for the discharge of air, and
an additional outlet for the discharge of
liquid; and said third chamber further has a
one-way valve, at its inlet, allowing entry
of liquid and gas through said valve, while
preventing exit of matter through said valve;

b) a highly flexible diaphragm, attached to said
three-chambered canister, sealing against it
circumferentially, wherein said flexible
diaphragm is attached to a partition with
said three-chambered canister, in which said
valves are installed;

<) a drive member attached to said diaphragm, wherein
reciprocation of said drive member induces
reciprocation of said diaphragm; and

d) means for mounting and engaging said disposable
pumping system to the housing of a drive,
wherein said means are capable of
simultaneously coupling the pump drive member

to said drive.

The drive is coupled to the drive member, and the
drive includes an electric motor rotating a crank, said
crank béing connected to reciprocating means, in such a
way that activation of the drive induces reciprocation
of the crank and of the drive member. The pumping
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system is capable of being attached to or detached from
the drive in a rapid and facile manner (in the
preferred embodiment, accomplished by a single,

simple, wrist twist motion).

According to a preferred embodiment of the present
invention, the three-chambered canister has a volume of
approximately 100 cc.

Further according to a preferred embodiment of the
present invention, the pump includes a vacuum port
outlet present in the second chamber, said outlet
connected by tubing to an external vacuum gauge for the
purpose of monitoring the pressure inside the first and
second chambers.

Additionally according to preferred embodiment of
the present invention, the means for retaining solids
in the first chamber includes a sieve.

Moreover according to preferred embodiment of the
present invention, the highly flexible diaphragm is
capable of yielding or stretching when large quantities
of fluid are contained within it. When subjected to
high loads, the diaphragm is capable of stretching to
effectively reciprocate only a fraction of its area
(such as 50%) while the remainder of its surface
remains stationary.

Still further according to preferred embodiments
of the present invention, the vacuum pump additionally
comprises means for sealing said three-chambered
canister and preventing leakage of air or materials
into or out of said canister; and further preventing
loss of vacuum in first and second chambers.

According to embodiments of the present invention,
the pump additionally comprises a disposable waste
container, for collection of discharged liguid,
attached to the liquid outlet of said third chamber.

In a preferred embodiment, the disposable waste

Solventum-Exhibit 1002-0348
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container is a waste bag, having any appropriate size.
In some preferred embodiments, the capacity of said
waste bag is between 500 cc and 5 liters. The waste-
collection bag is a low cost waste container, at
ambient pressure, which is easily disposed of along
with the body fluids it contains, together with the
pumping system.

Furthermore, according to the preferred embodiment
of the present invention, the means for mounting and
engaging the pumping system to the drive housing
comprise a mounting base protruding from the lower
portion of the three-chambered canister, said mounting
base adépted for mating and attaching to the drive
housing. In the preferred embodiment, twisting of the
mounting base against the drive housing or mating
portion thereof couples the two physically.

Still further yet, according to the preferred
embodiment of the present invention, the drive rotates
a crank, and a reciprocating rod receptacle is
connected to said crank, and said rod receptacle is
adapted to mate with said drive member. In the
preferred embodiment, a lock clip secures the drive
member to the rod receptacle. Coupling said mounting
base to said drive housing is affected simultaneously
with the securing of said drive member to the rod
receptacle, in a single operation.

Additionally, the pumping system and the drive may
be portable and may be operated on battery power.
Moreover, the pumping system may additionally comprise
means for sealing said pumping system, for facilitating
disposal of said pumping system, with all pumped matter
contained.

Further according to preferred embodiments of the
present invention, the pump is capable of generating
continuous unlimited flow of matter therethrough, while

maintaining uninterrupted vacuum pressure. The
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pump may be capable of generating a vacuum pressure of
approximately 650 mm of Mercury as measured in the
first and second chambers.

Additionally, in a preferred embodiment, the pump
further comprises suction catheter tubing attached to
the inlet present in said first chamber, allowing entry
of matter into the three-chambered canister.

Unlike common diaphragm pumps, the diaphragm in
this invention is flexible and not restrained by a
rigid piston. The flexibility of the diaphragm allows
it to stretch and conform to the pumped matter,
irrespéctive of the reciprocal motion of the rigid
drive member. Thus, when the diaphragm encounters
resistance it stretches and yields, allowing
uninterrupted motion of the reciprocating drive member.

The three-chambered canister, the diaphragm and
the one-way valves advantageously comprise an integral
pumping system, which can easily be attached to a
drive, which causes the drive member to reciprocate.
Such a drive, as described, may be an electric motor,
whose output shaft has a crank to which the drive
member is connected. The electric motor will thus,
when powered, affect pumping from one chamber of the
canister to the other. The pumping system can easily
be disengaged from the drive after use, and be
sterilized or disposed of. The ability to completely
separate the heart of the pump and its associated
chambers and tubing conduits, from the drive motor
allows disposal ox sterilization of all pump components
that come in contact with pumped matter. It would be
cbvious to those skilled in the art that means other
than an electric motor may be utilized to induce the
reciprocal motion of the drive member.

The three-chambered canister is constructed in a
manner such that the solids entering the chamber are
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trapped and prevented from entering further into the
pump and affecting its performance by blocking the
valves and tubing. It would be obvious to those
skilled in the art that when the pumped matter is not
likely to include solids, there would be no need to
prevent them from reaching the pump one-way valves, and
thus the pumping system hereby described would function
equally well without the first chamber. A pump having
only two chambers, to be used in such case, is thus
described below as well. Additionally, the pumped air
is separated from the fluid, and released to the
atmosphere, so that liquid, and not air, is collected
in the waste bag, thereby utilizing the volume of the
waste bag efficiently. Thus, the capacity of the pump
to suck or collect fluids is not limited by the size of
the chamber into which the fluid is drawn, and even a
small chamber can be utilized to pump large volumes of
fluid, limited only by the capacity of the waste bag.
This is in contrast to pumps of the prior art, in which
the canister or chamber size limits the amount of
matter that may be suctioned, and when large canisters
are used to overcome this limitation, evacuating the
larg'e'canister by the pump becomes a slow process.

The present invention can be utilized in the field
of medicine, to aspirate body fluids, emesis énd mucus ;
however, the scope of the invention is not limited to
medical use alone, and the vacuum pump may bé utilized
in other fields as well. An important feature of the
pump is the ability easily and economically to remove
and replace all components that come in contact with
the materials being pumped, preventing any harmful
contamination. The pump can therefore, find
application in the field of chemistry as well, where
prior art pumps are difficult to clean after use.

In addition, there is thus provided in an

alternative aspect of the present invention, a vacuum
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pump for the pumping of liquid and gas, (preferably not

for use in pumping of solids), comprising a drive, and

a manually disengageable disposable pumping system

connected to said drive, wherein said disposable

pumping system comprises:

a) a dual-chambered canister, wherein the first
chamber has an inlet and a one-way valve at
the exit of said first chamber, said valve
allowing passage of liquid and gas out of
said first chamber; and the second chamber
has an outlet for the discharge of air, and
an additional outlet for the discharge of
liquid; and said second chamber is further
connected via a one-way valve, allowing
entrance of liquid or gas through said valve,
while preventing exit of liquid or gas
through said valve;

b) a highly flexible diaphragm, attached to said
dual-chambered canister, sealing against it
circumferentially, whexrein said flexible
diaphragm is attached to a partition with
said dual-chambered canister in which said
valves are installed;

) a drive member attached to said diaphragm,
reciprocation of said drive member inducing
reciprocation of said diaphragm; and

d) means for mounting and engaging said disposable
pumping system to the housing of a drive,
wherein said means are capable of
simultaneocusly coupling the drive member to

said drive.

In the vacuum pump the drive is coupled to the
pumping system so that activation of said drive
induces reciprocation of said flexible diaphragm;
and the pumping system is capable of being
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attached to or detached from said drive in a rapid

and facile manner.

BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding of the invention
embodiments of it will now be described, by way of
example, with reference to the accompanying drawings,
in which:

Fig. 1 is a cross-sectional view of a preferred
disposable vacuum pump having a three-chambered
canister connected to a waste bag, wherein the suction
is created by reciprocating a diaphragm by an electric
motor drive;

Fig. 2 is a cross-sectional view of the "pumping
gystem" disengaged from the "drive", to be disposed of
as one integral unit;

Fig. 3 is a view of a mounting base, with a
bayonet arrangement for guick - twist engagement and
disengagement of the disposable components; and

Fig. 4 is a cross-sectiocnal wview of the locking
mechanism, utilized to attach the pump drive member to

the receptacle rod of the electric motor.

DETAILED DESCRIPTION OF THE INVENTION

It is appreciated that the detailed description
that follows is intended only to illustrate certain
preferred embodiments of the present invention. It is
in no way intended to limit the scope of the inveéntion,

as set out in the claims.

Referring now to Fig. 1, there is provided a
vacuum pump containing a three-chambered canister 10,
which is emploved for the performance of several
different functions. The three-chambered canister 10
has an inlet 11 in its first chamber 1. A suction tube
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catheter 12 is connected to the inlet 11. In the
second chamber 18 a vacuum outlet port 13 is connected
toe a vacuum gauge 14. In the third chamber 21 an air
discharge outlet 15 is present, which is open to the
atmosphere. The first chamber 1 contains a sieve 16,
utilized to prevent solids 17 from entering the second
chamber 18; also termed the "liquid chamber". Two
one-way umbrella valves 19 and 20 are present in the
bottom of the second chamber 18 and the third éhamber
21, respectively. The third chamber 21 is at ambient
pressure, and has a liquid outlet 22. To the bottom of
the three-chambered canister 10 there is attached a
mounting base 23, used to mount the canister and its
associated tubing 12 on the drive housing 40 oxr on a
docking means connected to the drive housing. The
mounting base 23 is also utilized to secure a diaphragm
24 to the underside of the three-chambered canister 10.
The diaphragm 24 has an integral rod-shaped drive
member 25, which is inserted into a corresponding
cavity in a receptacle rod 26, pivotally attached to a
drive 40, via a crank 27 coupled to a bearing 28. Upon
activation of the motor 39, the crank 28 is rotated by
the motor 39, which reciprocates the receptacle rod 26,
causing the diaphragm 24 to increase and decrease the
volume of the cavity 29 it forms. This creates a
vacuum therein, capable of drawing towards it, and thﬁs
pumping, air or fluid that pass through the one-way
umbrella valves 19 and 20.

While the preferred embodiment describes a moctor-
crank combination as the means by which to reciprocate
diaphragm 24, it would be apparent that other drive
means may be used to create the reciprocal movement of
the diaphragm.

Air, liquid and solids may enter the three-
chambered canister 10 through a guction tube 12, which
may, by way of example, be inserted into a patient’s
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mouth,; for the removal of emesis. The three states of
matter being pumped enter the three-chambered

canister 10 through the inlet 11. 8olids 17 are
prevented from moving further than the first chamber 1,
by sieve 16. Liquids and air enter the second chamber
(liguid chamber) 18, which is under vacuum when
diaphragm 24 reciprocates, driving them past one-way
umbrella valve 20, into the third chamber 21. The
vacuum level in the ligquid chamber 18 is mqnitored by a
vacuum gauge 14, connected to the vacuum outlet port 13
via a conduit 30. The air and liquid entering the
third chamber 21 are separated, whereupcon the liguid is
drained into a waste bag 31 through a.drain tube 32,
and the air is driven out to atmosphere through an air
discharge outlet 15.

From the description above, it is clear that the
three-chambered canister 10 is the heart of the pump,
to which the diaphragm 24 is attached to perform the
pumping function together with the one-way umbrella
valves 19 and 20. Out of the three chambers that make
up the three-chambered canister, only one, the liquid
chamber 18, is under wvacuum. The three-chambered
canister is partitioned by the sieve 16; the first
chamber 1 and the third chamber 21 are essentially at
ambient pressure. _ '

The pump hereby described ig distinct in its
capability to suck liquid, solids and air or any
mixture of the three, and to direct each of the three
matter types to their respective destination while
separating them. The three types of matter are
separated in order to prevent clogging of the pump by
solids suctioned, and in order to collect only fluid to
dispose of, and not gas, and thus minimize the volume
of the waste material for disposal, and of the canister
which holds this waste material. It is also of
particular importance to note that air and liquid can
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be pumped through the pump continuocusly, at any volume,
limited only by the volume of the waste bag 31 to
contain the pumped liquids.

The pump's ability to pump air and liquid, unlike
conventional pumps, which are efficient in pumping only
one type of matter, is enhanced by the flexibility of
the diaphragm 24. Unlike conventional pump diaphragms,
which are rigidified by a piston or ribbing, to prevent
them from excessive flexing, which reduces
displacement, the diaphragm 24 described in this
embodiment is particularly flexible, so it can yield
when encountering heavy loads, such as those present
when pumping liguid. This diaphragm flexibility also
provides an additional substantial advantage: when the
vacuum in the pumping cavity 29 is high, the diaphragm
24 stretches to allow the reciprocation of the
receptacle rod 26 to occur, at minimal burden to the
"drive"”, which in the preferred embodiment comprises an
electric motor 39.

Referring to Figure 2, to obtain high vacuum
levels it is necessary to extract all air from the
pumping cavity 29 when the diaphragm 24 is at its upper
travel extremity, as illustrated in Fig. 2. This
function, in a conventional vacuum pump, will cause
damage to the pump when liquid or solids enter the
pumping chamber, as they cannot be expelled through the
pump's outlet valve fast enough. In the disclosed
invention, the flexibility of the diaphragm 24 will
allow it to yield, or bulge, when encountering
resistance as a result of liquid or solid presence,
preventing excessive forces and the ensuing damage.

An additicnal important function of the
flexibility of the diaphragm 24 is its ability to
stretch and yield, so that when the vacuum level in the
pumping cavity 29 is high, only a smaller effective
area of the diaphragm 24 reciprocates, and stretches,
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requiring less power from the motor 39 to effect
reciprocation.

In Figure 2, the drive 40, which contains the
motor 39, crank 27 and reciprocating receptacle rod 26,
is shown disengaged from all other parts, since the
drive will be re-used, while all other parts, which
have directly contacted the matter being pumped, are
slated for disposal, and are termed the "disposable
pumping system". The disposable pumping system,
essentially comprising the canister, the diaphragm,
asgociated valves, the disposable waste bag, and
associated tubing, are shown in Figure 2 after all
outlets have been sealed for disgposal. The suction
tube 12 is plugged with a plug 33 to prevent any liquid
from leaking out of it. The conduit 30 is disengaged
from the wvacuum gauge 14 and attached to the air
discharge outlet 15, sealing all possible leak paths
from three-chambered canister 10.

It will be appreciated by persons skilled in the
art that the drive 40, which is the only non-disposable
hardware in the preferred embodiment, does not come in
contact with any of the pumped media, unlike
conventional aspirators or suction pumps, which pass
the suctioned air through them, and may thus be
contaminated by infectious air.

The method and means for attachment and mounting
of the disposable pumping system to drive 40 is
illustrated in Figs. 2 and 3, whereby the mounting base
23 is placed on top of retainers 41, shown in Fig. 2.
The retainers 41 protrude from a shelf- or step-like
part of the drive 40 and have a large mushroom-shaped
head, which passes through large openings 42 in a
flange of the base 23, as shown in Fig. 3. When the
three-chambered canister 10 is rotated clockwise, with
its mounting base 23, the large heads of the
retainers 41 engage slots 45, attaching the mounting
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base 23 to the drive 40, in a bayonet-type fastening
action using a 45-degree twist. This action is similar
to attaching a cap to a glass jar. The drive member
25, shown in Figs. 1, 2, is inserted into the
receptacle rod 26, simultaneously with the attachment
of the mounting base 23 to the housing of the drive 40.

Referring to Figure 4, a spring-loaded lock-
clip 46 keys and locks the drive member 25 to the
receptacle rod 26, when the lock clip engages pre-
aligned slots 48 present in the drive member 25 and the
receptacle rod 26. The disengagement of the mounting
base 23 from the drive 40 is effected, simultanecusly -
with disengagement of the drive member 25 from the
receptacle rod 26, when both are rotated
counterclockwise, as illustrated in Fig. 4, by drive
member 25 pushing lock clip 46 out of its slot 47,
eliminating the keying between drive member 25 and
receptacle rod 26. This action is gimilar to the
removal of a cap from a jar; by twisting
counterclockwise and lifting.

While only one form of engagement of canister 10
to drive 40 was described in the preferred embodiment
of this invention, it would be clear to those skilled
in the art, that other similar methods for quick
fastening of these parts, can be utilized effectively.

The above-described method of engagement has,
however, an important feature that should be noted.
Since the receptacle rod 26 may be at its lower
position at the time when the drive member 25 is
inserted into it, slots 47 and 48 may come into
alignment only when motor 39 is powered and crank 27
raises receptacle rod 26 allowing lock c¢lip 46 to key
slots 47 and 48. Thus, the insertion of the drive
member 25 into the receptacle rod 26 enables
engagement, rather than fastening the two together.
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CLAIMS

i. & vacuum pump capable of pumping solid,
liguid and
gas, or any combination thereof, especially useful for
suctioning body liquids, comprising a drive and a
manually disengageable disposable pumping system
connected to said drive, wherein said disposable
pumping system comprises:

a three-chambered canister, wherein the first
chamber has an inlet, and means are provided
for retaining solids and preventing their
passage from said first chamber to the second
chamber; the second chamber having a one-way
valve at its exit, said wvalve allowing
passage of liguid and gas out of said second
chamber; the third chamber having an outlet
for the discharge of air, and having an
additional outlet for the discharge of
liquid; and said third chamber further being
connected via a one-way valve, allowing
entrance of liquid or gas through said wvalve,
while preventing exit of liguid or gas
through said valve;

a highly flexible diaphragm, attached to said
three-chambered canister, sealing against it
circumferentially, said flexible diaphragm
being attached to a partition with said
three-chambered canister in which said valves
are installed;

a drive member attached to said diaphragm,
reciprocation of said drive member inducing
reciprocation of said diaphragm; and

means for mounting and engaging said disposable
pumping system to the housing of a drive,
these means being capable of simultaneocusly
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coupling the drive member to the drive;

wherein, in the assembled vacuum pump, the drive
is coupled to the pumping system in such a way
that activation of the drive induces reciprocation
of said flexible diaphragm, and the pumping system
is capable of being attached or detached from
drive in a rapid and facile manner.

_ 2. A wvacuum pump according to claim 1, wherein
the three-chambered canister has a volume of

approximately 100 cc.

3. A wvacuum pump according to c¢laim 1 or 2,
additionally comprising a vacuum outlet pdrt, present
in said second chamber, said outlet connected by tubing
to an external vacuum gauge for the purpose of
monitoring the pressure inside the first and second
chambers .

4. A vacuum pump according to any preceding
claim, wherein said means for retaining solids in the

first chamber are comprised of a sieve.

5. A wvacuum pump according to any preceding
claim, wherein said highly flexible diaphragm is
capable of yielding or stretching when exposed to high

load or resistance.

6. A vacuum pump according to any preceding
claim, wherein said highly flexible diaphragm, when
subjected to high loads, is capable of stretching to
effectively reciprocate only a fraction of its area
while the remainder of its surface remains stationary.

7. A vacuum pump according to any preceding
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claim, additionally comprising a disposable waste
container, for collection of discharged liguid,
attached to the liguid discharge ocutlet of said third

chamber;

8. A vacuum pump according to claim 7, wherein

said disposable waste container is a waste bag, having

any appropriate size.

9. A vacuum pump according to claim 8, wherein
the capacity of said waste bag is between 500 c¢ and 5

liters.

10. The vacuum pump according to any preceding
claim, wherein the means for mounting and engaging said
pumping system to said drive comprise a mounting base
protruding from the lower portion of the three-
chambered canister, said mounting base adapted for

mating and attaching to said drive housing.

11. A vacuum pump according to any preceding
claim, wherein said drive rotates a crank, and said
drive is coupled to said drive member via a
reciprocating rod receptacle connected to said crank,
and said rod receptacle is adapted to mate with said

drive member.

12. A vacuum pump according to claim 11, wherein
coupling said mounting base to said drive housing, is
affected simultaneocusly with the securing of said drive
member to the rod receptacle, in a single operation.

13. A vacuum pump according to claim 11 or 12,

additionally comprising a lock c¢lip, capable of
securing the drive member to the rod receptacle.
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14. A vacuum pump according to any preceding
claim, wherein said pumping system and said drive are
portable and may be operated on battery power.

15. A vacuum pump according to any preceding
claim, wherein said pumping system additionally
compi‘ising means for sealing said disposable pumping
system, for facilitating disposal of said pumping
system, while containing the pumped waste.

16. A vacuum pump according to any preceding
claim, wherein said pump is capable of maintaining an
unlimited flow of matter therethrough, while
maintaining uninterrupted vacuum pressure.

17. A vacuum pump according to any preceding
claim, wherein said pump is capable of generating a
vacuum pressure of approximately 650 mm of Mercury as
measured in the first and second chambers.

18. A vacuum pump according te any preceding
claim, wherein said pump is capable of suctioning,
continuously, an unlimited volume of matter

therethrough.

19. A vacuum pump according to any preceding
claim, additionally comprising a suction catheter tube
attached to the inlet present in said first chamber,
for allowing entry of matter into said three-chambered

canister.

20. A vacuum pump capable of pumping liquid and

.gas,comprising a drive, and a manually disengageable

disposable pumping system connected to said drive,

wherein said disposable pumping system comprises:
a dual-chambered canister, wherein the first chamber
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has an inlet and a one-way valve at the exit of
the first chamber, said valve allowing passage of
liquid and gas out of said first chamber; and the
second chamber having an outlet for the discharge
of air and an additional outlet for the discharge
of liquid; eaid second chamber further being
connected via a one-way valve, allowing entrance
of liquid or gas through said valve, while
preventing exit of liquid or gas through said
valve;

a highly flexible diaphragm, attached to said dual-
chambered canister, sealing against it
circumferentially, wherein said flexible diaphragm
is attached to a partition with said dual-
chambered canister in which said valves are
installed;

a drive member attached to said diaphragm,
reciprocation of said drive member inducing
reciprocation of said diaphragm; and

means for mounting and engaging said disposablé
pumping system on the housing of a drive, wherein
said means are capable of simultaneocusly coupling

the drive member to said drive;

wherein in the assembled vacuum pump, said drive
is coupled to said pumping system, such that
activation of said drive induces reciprocation of
said flexible diaphragm; and wherein said pumping
system is capable of being attached or detached
from said drive in a rapid and facile manner.

21. A vacuum pump capable of pumping liquid and
gas, comprising a drive and a disengageable disposable
pumping system connected to the drive, wherein the
disposable pumping system comprises:

a first chamber having an inlet and a first one-way
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valve at its exit, allowing passage of liquid and
gas out of the first chamber; and a second chamber
having an outlet for the discharge of air and an
outlet for the discharge of liquid; and an inlet
via a second cone-way valve, allowing entrance of
liquid or gas through the valve while preventing
exit of liquid or gas through the valve;

a flexible diaphragm sealing against the exterior of
the chambers so as to define a pump cavity whose
inlet is the first one-way valve and whose outlet
ig the second one-way valve; and

a drive member attached to the diaphragm,
reciprocation of which induces reciprocation of
the diaphragm;

the pump further comprising means for mounting the
disposable pumping system on the housing of the drive,
and for coupling the drive member to the drive.

22. A pump system substantially as described
herein with reference to the attached drawings.
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Amendments to the claims have been filed as follows

CLAIMS
1. A vacuum pump capable of pumping solid, liquid and gas, or any combination
thereof, comprising a drive, and a manually disengageable disposable pumping system
connected to said drive, wherein said disposable pumping system is comprised:
a three-chambered canister, wherein the ﬁrstAchamber has an inlet, and means are
provided for retaining solids and preventing their passage from said first chamber
to the second chamber; and the sécond chamber having a one-way valve at its exit,
said valve allowing passage of liquid or gas out of said second chamber; and the
Lhifd chamber having an outlet for the discharge of air, and having an additional
outlet for the discharge of liquid; and said third chamber further being connected
via a one-way valve, allowing entrance of liquid or gas through said valve, while
preventing exit of liquid or gas through said valve; '
a highly flexible diaphragm, attached to said three chambered canister, sealing it
-circumferentially, said flexible diagram being attached to a partition with said
three-chambered canister, in which said valves are installed;
a drive member attached to said diaphragm, reciprocation of said drive member
inducing réciprocation of said diaphragm; and
a bayonet arrangement for selectably simultafieously coupling said disposable
pumping system to the housing of a drive and said drive member to the drive, and
for selectably simultaneously decoupling said disposable pumping system from the
housing of said drive and said drive member from said drive.

2. A vacuum pump according to claim 1, wherein the three-chambered canister

has a volume of approximately 100 cc.

3. A vacuum pump according to claim 1 or 2, additionally cbmprising a vacuum
outlet port, present in said second chamber, said outlet connected by tubing to an external

vacuum gauge for the purpose of monitoring the pressure inside the first and second

chambers.

4. A vacuum pump according to any of the preceding claims, wherein said means

for retaining solids in the first chamber are comprised of a sieve.
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5. A vacuum pump acéording to any of the preceding claims, wherein said highly
flexible diaphragm is capable of yielding or stretching when exposed to high load or

resistance.

6. A vacuum pump according to any of the preceding claims, wherein said highly
flexible diaphragm, when subjected to high loads, is capable of stretching to effectively

reciprocate only a fraction of its area while the remainder of its surface remains stationary.

7. - A vacuum pump according to any of the preceding claims, additionally
comprising a disposable waste container, for collection of discharged liquid, attached to the
liquid dischargé outlet of said third chamber.

8. A vacuum pump, according to claim 7, wherein said disposable waste

container is a waste bag, having any appropriate size.

9. A vacuum pump according to claim 8, wherein the capacity of said waste bag

is between 500 cc and 5 liters.

10. The vacuum pump according to any of the preceding claims, wherein the
means for mounting and engaging said pumping system to drive comprise a mounting base
protruding from the lower portion of the three-chambered canister, said mounting base
adapted for mating and attziching to said drive housing.

11. A vacuum pump according to any of the preceding claims, wherein said drive
rotates a crank, and said drive is coupled to said drive member via a reciprocating member

connected to said crank, and said member is adapted to be coupled with said drive member.
12, A vacuum pump according to claim 11, wherein coupling said mounting base
to said drive housing, is effected simultaneously with the securing of said drive member to

the reciprocating member, in a single operation,

13.. A vacuum pump according to claim 11 or 12, additionally comprising a lock

clip, capable of securing the drive member to the reciprocating member.
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14. A vacuum pump according to any of the preceding claims, wherein said
pumping system additionally comprising means for sealing said pumping system, for

facilitating disposal of said pumping system, while containing the pumped waste.

15. A vacuum pump according to any of the preceding claims, wherein said pump
is capable of generating a vacuum pressure of approximately 650 mm of Mercury as

measured in the first and second chambers.

16. A vacuum pump according to any of the preceding claims, additionally
compﬁsing a suction catheter tube attached to the inlet present in said first chamber, for

alloWing entry of matter into said three-chambered canister.

17. A vacuum pump capable of pumping liquid and gas, comprising a drive, and a
manually disengageable disposable pumping system connected to said drive, wherein said
disposable pumping system comprises:
a dual-chambered canister, wherein the first chamber has an inlet and a one-way
valve at the exit of the first chamber, said valve allowing passage of liquid and gas
out of said first chamber; and the second chamber having an outlet for the
discharge of air and an additional outlet for the discharge of liquid, said chamber
further being connected via a one-way valve, allowing entrance of liquid or gas
through said valve, while preventing exit of liquid or gas through said valve;
a highly flexible diaphragm, attached to said dual-chambered canister, sealing
against it circumferentially, wherein said flexible diaphragm is attached toa
partition with said dual-chambered canister in which said valves are installed;
a drive member attached to said diaphragm, reciprocation of said drive member
inducing reciprocation of said flexible diaphragm; and
a bayonet arrangement for selectably simultaneously coupling said
disposable pumping system to the housing of a drive and said drive
member to-the drive, and for selectably simultaneously decoupling said
disposable pumping system from the'housing of said drive and said drive

member from said drive.
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18. A vacuum pump capable of pumping liquid and gas, comprising a drive and a
disengageable disposable pumping system connected to the drive, wherein the disposable
pumping system comprises:
a first chambcf having an inlct and a first one-way valve at its exit, allowing
passage of liquid and gas through the first chamber; and a second chamber having
an outlet for the discharge of air and an outlet for the discharge of liquid; and an
inlet via a second one-way valve, allowing entrance of liquid or gas through the
valve while preventing exit of liquid or gas through the valve;
a flexible diaphragm sealing against the exterior of the chambers so as to definc a
pump cavity whose inlet is the first one-way valve and whose outlet is the second
one-way valve; and
a drive member attached to the diaphragm, reciprocation of which induces
reciprocation of the diaphragm; o
the pump further comprising means for mounting the disposable pumping system
on the housing of the drive, and for coﬁpling the drive member to the drive.

19. A pump system substantially as described herein with reference to the attached

drawings.
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PORTABLE WOUND TREATMENT APPARATUS

This invention relates to the healing of wounds and, more particularly, to
apparatus for stimulating the healing of superficial wounds.

PCT Application No. GB95/01983 (WO 96/05873) describes apparatus for
stimulating the healing of wounds comprising a porous pad which is permeable to
fluids for imtroduction imto the wound, a dressing for covering the wound and
providing an air-tight seal around the wound, a drainage tube connecting the pad to
a suction pump so that negative pressure can be applied to the wound to draw fluids
therefrom, and a canister for collecting fluids sucked from the wound. The
apparatus described in the above application has proved to be clinically effective but
there are some limitations in its use.

The apparatus described in the above PCT application is effective for
treating a wide variety of different types and sizes of wounds. However, it may
require the patient to undergo treatment on the apparatus for a long period. In |
cases where the patient is confined to bed this may not be a major problem, but
where the patient is mobile it means that he or she would be confined for long
periods while the treatment takes place.
| An object of this invention is therefore to provide apparatus which can be
used more conveniently, especially by patients who are reasonably mobile, and
which has certain further advantages which will become apparent from the
following description.

According to one aspect of the present invention there is provided a
portable therapeutic apparatus for stimulating the healing of superficial wounds in a
person, which comprises a housing containing a suction pump and a canister for

containing fhuds drawn from the wound by said pump, said canister including
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means for connection to a dressing in the region of the wound and a barness or belt
for supporting the housing on the person.

Typically, the housing will have a curved surface on the side mtended to be
supported against the person's body so as to make the apparatus more comfortable
to wear. In addition, controls and indicators mndicating the status of the treatment
being applied to the wound are preferably located on the upper side of the housing
so that the patient can easily see, e.g. the level of suction pressure being applied and
the programme for such treatment.

The suction pump is conveniently driven by an electric motor and batteries
for such motor may be contained within the housing. However, it is generally
more convenient to provide a separate housing for the batteries since these can be
placed on the bel or harness in such a way as to balance the weight of the housing,
preferably in a housing shaped similarly to the housing for the pump and canister.
. The canister should be removably mounted within the housing, e.g. by means of a
latch or similar release mechanism, so that the canister can be readily removed and
replaced when full.

In a portable therapeutic apparatus (in contrast with a static apparatus of the
kind described in the above PCT application which cannot be easily carried by the
patient), it is less easy to determine the pressure prevailing at the wound site being
treated.  This is because the pressure will depend, in part, upon the hydrostatic
height between the pump and the wound being treated and this height may vary
during the treatment, depending upon the patient's movements.  Apparatus in
accordance with the invention overcomes this problem by providing an additional
conduit connecting the wound site or an area close thereto to a pressure-detecting
means, preferably located .in the housing. The pressure-detecting means can be

linked to a microprocessor programmed to maimtain such pressure within a

Solventum-Exhibit 1002-0377



| predetermined range irrespective of the movement of the patient.  This can be
done by, for example, signalling the pump to increase its speed where the
hydrostatic pressure increases between the pump and the wound site or, conversely,
reducing its speed where the hydrostatic pressure is reduced.. This feature can also
be used in a static therapeutic apparatus of the kind described in the above-
mentioned PCT application.

In the apparatus described in the above PCT application, the level of liquid
in the canister is monitored by capacitance measurement. It has now been found
that a simpler way of determining when the canister is filled is by measuring or
detecting the pressure drop across the canister. The pressure drop can be
increased by providing a filter barrier in the region of the outlet end of the canister.
Thus, when the liquid reaches a level within the canister so as to substantially
occlude the filter, a sharp pressure change occurs m the conduit between the
canister and the pumnp. By monitoring this pressure change, the point at which the
canister is filled can be accurately determined.

Additional advantages and features of the present application will become
apparent from the following description and accompanying drawings, in which:-

Figure 1 is a schematic layout of the apparatus in accordance with the
mvention,

Figure 2A and B are pictorial representations of the housing of the pump
and canister,

Figure 3A and B are pictorial representations of the apparatus supported on
a belt and harness respectively,

Figure 4 is an exploded view of the housing showing the contents,

Figures 5A to F show various views of a preferred form of the canister and

a section of a muiti-lumen tube, and
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Figures 6A to D show various views of a foam dressing comnector for
connecting the housing to the dressing,

Figure 6E shows a section of a modified multi-humen tube,

Figures 7A & 7B show a plan and perspective view of a surgical drape for
use with the apparatus,

Referring to the drawings, the portable therapeutic apparatus comprises a
housing 210 (best shown in Figures 2A and 2B), having rounded comers and a side
211 which is concavely curved in order to fit comfortably to the wearer's body.
The shaping of the housing with curved surfaces is to avoid sharp corners or edges
which could dig in to the user or his carer. The upper surface 212 is generally flat
and has an LCD screen 213 on which details such as applied pressure can be
displayed.  Control buttons 214 are provided to adjust pressures and treatment
mtervals. Provision is made for housing a canister within the housing and a snap
release cover 215 is arranged for removing or introducing the canister.

Figures 3A and 3B show schematically ways in which the housing 210 may
be supported on the patient's body. In Figure 3A the housing 210 is supported on
a belt 216 and its weight is balanced by a similarly rounded casing 217 containing a
rechargeable battery pack. Figure 3B shows an alternative arrangement in which
the housing is supported on a harness 218 and again a battery pack is contained in a
housing 219, also supported on the harness.

Figure 4 shows an exploded view of the housing 210 indicating the main
components within the housing. The housing consists of front and rear shell
mouldings 1 and 2 having an external belt clip 21 for attachment to a belt or
harness.

Within housing shell 1 is located a suction pump 6 with associated electric
motor 6A and the pump is comnected by a silicon rubber tube 103 to a canister
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spigot 7A in a compartment 20 for the canister 100. Also connected to a second
canister spigot 7B via a tube 10 is a pressure relief valve 8 and both tubes 103 and
10 are connected via T-commectors T to pressure transducers (not shown). A
microprocessor 4 is mounted on a PCB board 5 and a membrane assembly 3
mmcorporates an LCD indicator and control buttons.

The apparatus may imclude means for recording pressures and treatment
conditions given to a particular patient which may be printed out subsequently by
the physician.  Alternatively, the equipment may include a modem and a telephone
jack so that the conditions under which the patient has been treated can be
mterrogated by the physician from a distant station.

Canister 100 is a push fit into the cavity 20 and its lower end is supported in
a cover 30. The cover 30 incorporates fingers 31 which are releasably engageable
with lips 32 to hold the canister in position. The canister and the latch mechanism
is arranged so that when the latch is engaged; the spigots 7A and 7B are in sealing
engagement or abutment with tubular protrusions 33 and 34 formed in the top of
the canister.

The method of operation of the apparatus can be appreciated from the
schematic layout in Figure 1, in which the canister 100 is connected via tube 101 to
a porous dressing 102 at the wound site. Suction is applied to the wound site via
the canister by a tube 103, connected to the pump 6. The pressure in the tube 103
is detected by the transducer 105.

A second tube 106 is comnected to the wound site 102 at one end, and also
to a pressure relief valve 8 and to a second transducer 108. Tubes 106 and 101
can be combined in a multi-partitioned tube in manner to be described later. By
means of tube 106 and transducer 108 the pressure at the wound site can be

measured or monitored. A filter 109 is placed at or close to the outlet end of the
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canister 100 to prevent liquid or solid particles from entering the tube 103. The
filter is a bacterial filter which is hydrophobic and preferably also lypophobic.
Thus, aqueous and oily liquids will bead on the surface of the filter, During
normal use there is sufficient air flow through the filter such that the pressure drop
across the filter is not substantial.

As soon as the liquid in the canister reaches a level where the filter is
occluded, a much increased negative pressure occurs in tube 103 and this 1s
detected by transducer 105. Transducer 105 is comnected to circuitry which
interprets such a pressure change as a filled canister and signals this by means of a
message on the LCD and/or buzzer that the canister requires replacement. It may

‘also automatically shut off the working of the pump.

In the event that it is desired to apply intermittent suction to the wound site,
a pressure relief valve 8 enables the pressure at the wound site to be brought to
atmospheric pressure rapidly.  Thus, if the apparatus is programmed, for example,
to relieve pressure at 10 minute intervals, at these intervals valve 8 will open for a
specified period, allow the pressure to equalise at the wound site and then close to
restore the suction. It will be appreciated that when constant suction (or negative
pressure) is being applied to the wound site, valve 8 remains closed and there is no
leakage from atmosphere. In this state, it is possible to maintain negative pressure
at the wound site without running the pump continuously, but only from time to
time, to maintain a desired level of negative pressure (ie. a desired pressure below
atmospheric), which is detected by the transducer 105. This saves power and
enables the appliance to operate for long periods on its battery power supply.

Instead of running two separate tubes to the wound site, it is preferable to
contain tubes 106 and 101 in a single tube which is connected through the canister.

Thus, for example, tubes 103 and 101 may comprise an internal tube surrounded by
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an annular space represented by tube 106. This is illustrated in Figures 5A to S5F
and in a modified form in Figure 6E.

In an alternative embodiment, the multi-lumen tube may be constructed as
shown in Figure 6E. In this embodiment, the internal bore 606 comprises the line
101 (see Figure 1) and is used to extract fluids from the wound site. Air flow
(represented by line 106 in Figure 1) passes down conduits 607 located within the
walls of the tube. By spacing the conduits 607 at 90° intervals around the tube, the
risk of arresting the air flow by kinking or twisting the multi-lumen tube is
minimised.

Figure SE is a plan view of the top of a preferred shape of canister, the
generally triangular shape in section being chosen to fit better the space within
cavity 20 (see Figure 4). Tubular protrusions on the top of the canister are
connected mternally of the canister with respectively conduits 124 and 121 (see
sectional view of Figure 5B), thus maintaining a separation between the tubes which
are represented by lines 103 and 106 in Figure 1. At the base of the canister, a
moulding 125 facilitates connection to a multi-partitioned tube 126 shown in Figure
SF. Tube 126 has a central bore 127 which is sized to fit over a spigot 128 n
moulding 125. At the same time, the external wall of tube 126 seals against the
inner wall 129 of moulding 125. Thus, compartment 124 will connect with central
bore 127 and the compartment 121 will connect with the annular spaces 130 of tube
126. In this way, a conduit 130 corresponds with line 106 and central bore 127
with line 101 as shown in Figure 1.

The partitioned tube need not continue all the way to the wound site 102,
but can be connected to a short section of single bore tube close to the wound site.

In the event of an air leak in the dressing at the wound site 102, this can be

detected by both transducers 105 and 108 reading insufficient negative pressure for
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a specific time period, and then triggering a leak alarm, ie. a message on the LCD,
preferably also with an audible warning.

| Typically, the pump 6 is a diaphragm pump but other types of pumps and
equivalent components to those specifically employed may be substituted.

Figures 6A~6D show various views of a connector for attaching the multi-
lumen tube at the wound site. Figures 7A and 7B show a plan and perspective view
of a surgical drape for attaching the connector to a porous dressing at the wound
site. The commector comprises a moulded plastics disc-like cup 601 having a
centrally positioned spout 602. The spout 602 is sized to accept, as a closely
sliding fit, the end of a multi-lumen tube e.g. of the kind shown in Figures SF or 6E.
In uSe, a porous dressing is cut to correspond with the extent of the wound and
pressed onto the wound as shown in Figure 10 of our above cited PCT application
WO 96/05873. Instead of introducing the lumen into the foam dressing, the cup
- 601 is pressed onto the porous dressing and secured by a surgical drape. However,
if desired, the end of the lumen can be passed into the spout and additionally
pressed mto the foam. A surgical drape such as shown in Figures 7A and V7B, can
be used to secure the connector, lumen and dressing. The drape comprises a
polyurethane film 701 coated on one side with a pressure-sensitive acrylic resin
adhesive. A hole 702 is cut through all layers of the drape and the hole is
dimensioned to correspond approximately with the outer cross-section of the spout
602. Film 701 has an overall size which allows it to be adhered to the patient’s
skin around the wound site, while at the same time, securing the connector to the
porous dressing. A sufficient overlap around the wound is provided so that an air-
tight cavity is formed around the wound.

In an alternative form, the drape can be made in two parts, ¢.g. by cutting
along the line X-X in Figure 7A. With this arrangement, the wound can be sealed
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by overlapping two pieces of surgical drape so that they overlap each other along a
line Y-Y as shown in Figure 6D.

The surgical drape may include a protective film 703, e.g. of polyethylene,
and a limer 704 which is stripped off prior to use to expose the pressure-sensitive
adhesive layer. The polyurethane film may also include handling bars 705,706,
which are not coated with adhesive, to facilitate stretching of the film over the
wound site. The dressing is preferably a pad of porous, flexible plastics foam, e.g.
reticulated, open intercommunicating cellular flexible polyurethane foam, especially
of the kind described in the above-méntioned PCT application WO 96/05873.

Alternatively, a reticulated intercommunicating cellular foam made from
flexible polyvinylacetate or polyvinylalcohol foam may be used.  The latter is
advantageous because it is hydrophilic. Other hydrephilic open celled foams may
be used. .

- In another method of therapy, the foam dressing inay be sutured into a
wbund after surgery and the foam dressing comnected to the pump unmit by the
multi-lumen catheter. Negative pressure can then be applied continuously or
intermittently for a period determined by the surgeon, e.g. from about 6 hours to 4
to 5 days. After this period, the dressing is removed and the wound re-sutured.
This therapy improves the rate of granulation and healing of wounds after surgery.
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CLAIMS:-
1. A portable therapeutic apparatus for stimulating the healing of a

superficial wound in a person, which comprises a housing containing a suction
pump and a canister for containing fluids drawn from the wound by said pump, said
canister including means for connection to a dressing in the region of the wound
and a harness or belt for supporting the housing on the person.

2. Apparams as claimed in claim 1 wherein the housing has a curved
surface on the side intended to be supported against the person’s body, and controls
located on an upper side of the housing.

3. Therapeutic apparatus for stimulating healing of a wound in
mammals which comprises a porous pad, which is permeable to liquids for
introduction into the wound, a dressing for covering the wound and providing a
substantially air-tight seal around the wound, a dramage tube connecting the pad to
a suction pump so that suction can be applied to the wound to draw liquids
therefrom, said tube being connected to the pump via a canister for collecting
liquids sucked from the wound and a filter barrier located in the canister at the
outlet side, and pressufe detecting means arranged to detect pressure changes in
the tube between the canister and the pump and to signal a pressure change when
liquid in the canister covers a substantial part of the filter barrier, thus indicating a
full canister.

4, Apparatus as claimed in claim 3 wherein the filter barrier covers the
entire outlet from the canister and the dimensions of the pores in said barrier are
such that when liquid covers substantially the whole of the filter barrier, said
pressure detecting means signals a sharp increase in negative pressure in the tube

connecting the canister with the pump.
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5. Therapeutic apparatus for stimulating healing of a wound in
mammals which comprises a porous pad, which is permeable to liquids for
introduction into the wound, a dressing for covering the wound and providing a
substantially air-tight seal around the wound, a drainage tube connecting the pad to
a suction pump so that suction can be applied to the wound to draw liquids
therefrom, said tube being connected to the pump via a canister for collecting
liquids sucked from the wound and at least one filter interposed between the
canister and the pump, said apparatus including an additional conduit connecting
the porous pad to pressure detecting means whereby the pressure substantially at
the wound site can be monitored. |

6. Apparatus as claimed m claim 5 which includes a relief valve for
admitting air to the additional conduit and means for controlling the operation of
the valve so that intermittent suction can be applied to the wound site.

7. Apparatus as claimed in claim 5 or 6 in which a single tube links the
porous pad with the bousing, said tube being longitudinaily partitioned to provide a
conduit for applying suction and an additional conduit for connection to said

pressure detecting means.
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VENTED VACUUM BANDAGE AND METHOD

BACKGROUND OF THE INVENTION

The present disclosure relates to vacuum therapy wound treatment
systems including a vacuum bandage coupled to a vacuum source and an irrigation
source.

The prior art contemplates that chronic wounds may be treated by
providing a vacuum in the space above the wound to promote healing. A number of
prior art references teach the value of the vacuum bandage or the provision of vacuum
in the space above the surface of a chronic wound.

A vacuum bandage is a bandage having a cover for sealing about the
outer perimeter of the wound and under which a vacuum is established to act on the
wound surface. Applying vacuum to the wound surface promotes healing of chronic
wounds. Typically, suction tubes are provided for drawing exudate away from the
wound and for creating a vacuum under the cover. The following U.S. Patents
establish the nature of vacuum treatment bandages and devices: 6,095,992; 6,080,189;
6,071,304; 5,645,081; 5,636,643; 5,358,494; 5,298,015; 4,969,880; 4,655,754,
4,569,674; 4,382,441; and 4,112,947. All of such references are incorporated herein
by reference.

Further, the prior art contemplates that wounds may be treated by
providing irrigation in the space above the wound. Typically, a tube is provided in
communication with the wound surface of the wound at one end and with an
irrigation source an another end. The fluid from the irrigation source travels through
the tube to the wound surface.

The prior art further contemplates the use of stopcocks for use in
intravenous injections and infusions. Stopcocks may be designed to include multiple
ports for directing fluid flow along various paths or channels. The following U.S.
Patents establish the nature of stopcocks: 6,158,467; 3,586,049; 2,485,842;
2,842,124; and U.S. Patent Application Publication No. US 2001/00 13370 Al.

SUMMARY OF THE INVENTION

The present invention comprises one or more of the following features

or combinations thereof:
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A wound care bandage system is provided for use with a wound. The
system, among other things, may be capable of ventilating the wound. The system
may include a vacuum source, an irrigation source, a vent in communication with the
surrounding atmosphere and with the wound, and a bandage. The vacuum source
creates negative pressure above the wound and the irrigation source irrigates the
wound. As is herein defined, the term “vent” is or includes any passageway to the
atmosphere, unless noted otherwise.

The bandage is configured to lie adjacent the wound to create a sealed
environment about the wound. The vent may be positioned between the bandage and
the vacuum source. A vacuum passageway of the system may extend between the
bandage and the vacuum source, and a vent passageway of the system may extend
from the bandage to the vent in communication with the surrounding atmosphere.
The vacuum passageway may extend through the vent to the vacuum source.

The system may also include a multi-lumen tube which forms the
vacuum passageway and the vent passageway, and a wound dressing member coupled
to the multi-lumen tube configured to lie adjacent the wound. The multi-lumen tube
may be configured to couple to the vacuum bandage and may include a venting lumen
in communication with the surrounding atmosphere and another vacuum/irrigation
lumen in communication with either or both of the vacuum source and the irrigation
source. Further, the multi-lumen tube may include a vacuum lumen and a separate
irrigation lumen distinct from the vacuum lumen.

The system may also include a vent-valve apparatus having the vent or
a portion of the vent passageway formed therein. The apparatus provides selective
communication between the wound and either the vacuum source or the irrigation
source. The apparatus may include a multi-lumen connector configured to
communicate with the bandage. The multi-lumen connector may include at least one
inner conduit in communication with the vacuum source and/or the irrigation source
and at least one outer conduit in communication with the atmosphere. The apparatus
may further include a vacuum connector coupled to the vacuum source and an
irrigation connector coupled to the irrigation source. An opening of the apparatus
may be provided to communicate with the atmosphere and with the outer conduit of
the multi-lumen connector.

In one embodiment, the apparatus may include a vent having the multi-
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lumen connector, and a stopcock coupled to the vent and including the vacuum
connector and the irrigation connector. The vent may include a single-lumen
connector coupled to the inner conduit of the multi-lumen connector. The vent may
further include a housing and a filter housed within the housing. The filter may be in
communication with the surrounding atmosphere and with the outer conduit of the
multi-lumen connector through the opening.

The stopcock may include a single-lumen connector coupled to the
single-lumen connector of the vent and a diverter to selectively couple the single-
lumen connector of the stopcock with either the vacuum connector or with the
irrigation connector. The stopcock may further include a body and the diverter may
be coupled to the body for rotational movement relative to the body. The diverter
may include a cut-out portion to selectively communicate the vacuum connector or
the irrigation connector with the vent.

In another embodiment, the apparatus may include a body or outer
shell defining an aperture and a diverter or inner barrel received within the aperture.
The diverter may rotate relative to the outer shell to selectively communicate with the
vacuum source or the irrigation source. The outer shell may include the multi-lumen
connector, the vacuum connector, and the irrigation connector. The diverter may
include a first set of passageways and a second set of passageways formed
therethrough. The first set of passageways communicates with the inner conduit of
the multi-lumen connector, the vacuum connector, and the irrigation connector. The
second set of passageways may communicate with the outer conduit of the multi-
lumen connector through a groove or channel formed in the outer shell between the
outer conduit and the second set of passageways. The outer shell illustratively
includes the opening of the apparatus and the second set of passageways is in
selective communication with the opening. A filter may be coupled to the opening.

In yet another embodiment, the apparatus may include a vent and a
stopcock coupled to the vent. The vent may include a multi-lumen connector and a
first and second single-lumen connector. The stopcock may include a vacuum
connector and an irrigation connector. The vacuum connector may include a first
portion coupled to the first single-lumen connector of the vent and a second portion
coupled to the vacuum source. The irrigation connector may include a first portion

coupled to the second single-lumen connector of the vent and a second portion
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coupled to the irrigation source.

The inner conduit of the multi-lumen connector may be a vacuum
conduit and the multi-lumen connector may further include an irrigation conduit.
Each of the vacuum and irrigation conduits may be positioned within the outer
conduit. The vacuum conduit may be coupled to the first single-lumen connector of
the vent and the irrigation conduit may be coupled to the second single-lumen
connector of the vent. The vent further may include a housing coupled to the multi-
lumen connector and a filter within the housing. The filter may be in communication
with the surrounding atmosphere and with the opening through a passageway of the
housing.

The stopcock may include a body coupled to the vacuum and irrigation
connectors and a diverter received within an aperture of the body. Each of the first
and second portions of the vacuum and irrigation connectors may communicate with
the aperture of the body. The vacuum connector may illustratively lie in a first
horizontal plane and the irrigation connector may illustratively lie in a second
horizontal plane.

The diverter may include a first cut-out portion for communication
with the vacuum connector and a second cut-out portion for communication with the
irrigation connector. The diverter may rotate relative to the body to connect the first
and second portions of the vacuum connector with each other and to connect the first
and second portions of the irrigation connector with each other to selectively
communicate the vacuum source and the irrigation source to the wound.

Other features of the invention will become apparent to those skilled in
the art upon consideration of the following detailed description of the preferred
embodiments exemplifying the best mode of carrying out the invention as presently

perceived.

BRIEF DESCRIPTION OF THE DRAWINGS

The detailed description particularly refers to the accompanying
figures in which:

Figs. 1-8 illustrate components of a wound care bandage system of the
present disclosure which provides suction, irrigation, and ventilation to a wound,

Fig. 1 is a part perspective, part diagrammatic view of the wound care
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bandage system located on the leg of a patient and coupled to a vent and to vacuum
and irrigation sources through the use of a stopcock or a switch valve;

Fig. 2 is a perspective view of the vent of the system showing a multi-
lumen connector for communication with the wound via a multi-lumen tube, a single-
lumen connector for communication with the switch valve, and a circular housing
holding a filter (in phantom) in communication with the surrounding atmosphere;

Fig. 3 is a side view of the vent, with portions broken away, showing
the multi-lumen connector aligned for coupling to the multi-lumen tube, the single-
lumen connector aligned for coupling to a single lumen tube, a passageway of the
vent extending between outer lumens of the multi-lumen tube and the filter of the
vent, and further showing a thin, flexible wound dressing member of the bandage
coupled to the multi-lumen tube by a barbed coupler;

Fig. 4 is a sectional view of the multi-lumen tube taken along line 4-4
of Fig. 3 showing an inner lumen of the tube for communication with the vacuum
source and the irrigation source of the system and four outer lumens of the tube for
communication with the filter and surrounding atmosphere to aspirate an area above
the wound;

Fig. 5 is an exploded perspective view of the switch valve and vent of
the system showing a vent connector of the valve aligned for coupling to the single-
lumen connector of the vent, a vacuum connector for communication with the vacuaum
source, an irrigation connector for communication with the irrigation source, and a
handle or diverter for providing selective communication between the vent connector
and either the vacuum source or the irrigation source;

Figs. 6a and 6b are perspective views of the handle of the switch valve
showing a grip and a stem of the handle and further showing a cut-out portion of the
stem for selective communication between the vent, vacuum, and irrigation
connectors of the switch valve;

Fig. 7 is a sectional view taken along line 7-7 of Fig. 5 showing the
handle of the switch valve in an irrigation position so that the cut-out portion provides
a passageway between the irrigation connector and the vent connector to permit fluid
from the irrigation source to run through the switch valve to the wound;

Fig. 8 is a sectional view similar to Fig. 7 showing the handle of the

switch valve in a vacuum position so that the cut-out portion provides a passageway
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between the vacuum connector and the vent connector to permit the vacuum source to
draw fluid and exudate from the wound;

Figs. 9-16 illustrate components of another wound care bandage
system in accordance with the present disclosure which also provides suction,
irrigation, and ventilation to the wound; .

Fig. 9 is a part perspective, part diagrammatic view similar to Fig. 1

showing the wound care bandage system of Figs. 9-16 including a two-level stopcock

-or switch valve in selective communication with the bandage, vacuum source, and

irrigation source of the system, and further showing the two-level stopcock including
a vent coupled to a filter;

Fig. 10 is an exploded view of the two-level stopcock showing an inner
barrel or handle and an outer shell, with portions broken away, and further showing
the inner barrel having a grip and a stem including an upper level of ports for
communication with either the vacuum source or the irrigation source, depending on
the position of the inner barrel relative to the outer shell, and a lower level of ports for
communication with the vent, and further showing an inner vent groove of the outer
shell for providing communication between the outer lumens of the multi-lumen tube
and the lower level ports of the barrel;

Figs. 11-16 show three positions of the two-level stopcock provided by
moving the inner barrel relative to the outer shell to selectively align certain upper
level ports of the inner barrel with the vacuum and irrigation connectors of the outer
shell and to selectively align certain lower level ports with the vent of the outer shell;

Figs. 11 and 12 show the two-level stopcock in a vented vacuum
position so that the vacuum source and vent are in communication with the wound to
create a negative pressure adjacent the wound while drawing air into the system
through the vent and over the wound to aspirate the passageways of the system;

Fig. 11 is a top view of the two-level stopcock in the vented vacuum
position showing a passageway (in phantom) connecting the vacuum connector and
the multi-lumen tube connector;

Fig. 12 is a sectional view taken along line 13-13 of Fig. 9 when the
two-level stopcock is in the vented vacuum position showing venting passageways of
the inner barrel and showing one passageway connecting the vent groove of the outer

shell with the vent;
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Figs. 13 and 14 show the two-level stopcock in a vacuum position
where only the vacuum source is in communication with the wound to create a
negative pressure adjacent the wound;

Fig. 13 is a top view similar to Fig. 11 of the stopcock in the vacuum
position after the handle has been turned clockwise from the vented vacuum position
shown in Fig. 11, and showing a passageway (in phantom) between the vacuum
connector and the multi-lumen tube connector;

Fig. 14 is a sectional view similar to Fig. 12 showing the two-level
stopcock in the vacuum position where none of the venting passageways of the inner
barrel connect the vent groove of the outer shell with the vent;

Figs. 15 and 16 show the two-level stopcock in a vented irrigation
position where the irrigation source and the vent are in communication with the
wound;

Fig. 15 is a top view similar to Figs. 11 and 13 showing the two-level
stopcock in the vented irrigation position after the handle has been turned clockwise
from the vacuum position shown in Fig. 13, and showing a passageway (in phantom)
between the irrigation connector and the multi-lumen connector;

Fig. 16 is a sectional view similar to Figs. 12 and 14 showing the two-
level stopcock in the vented irrigation position and showing a passageway of the inner
barrel connecting the vent groove of the outer shell with the vent;

Figs. 17-19 show a multi-lumen tube coupler according to the present
disclosure for use with either of the systems illustrated in Figs. 1-8 and Figs. 9-16
described above for coupling two multi-lumen tubes together;

Fig. 17 is a part perspective, part diagrammatic view of the multi-
lumen tube coupler in use with the system shown in Figs. 9-16;

Fig. 18 is a perspective view of the multi-lumen tube coupler showing
an inner passageway for communication with each inner lumen of the multi-lumen
tubes and an outer passageway for communication with each outer lumen of the
multi-lumen tubes, and also showing a contoured upper surface and a flat bottom
surface of the tube coupler;

Fig. 19 is a sectional view of the multi-lumen tube coupler coupled to
two multi-lumen tubes showing a flow path of fluids through the multi-lumen tubes

and the coupler;
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Figs. 20 -28 illustrate components of yet another wound care bandage
system in accordance with the present disclosure for providing suction, irrigation, and
ventilation to the wound;

Fig. 20 is a part perspective, part diagrammatic view similar to Fig. 1
showing the wound care bandage system of Figs. 20-28 including a vent coupled to
the bandage via a multi-lumen tube (shown in Fig. 21) and a stopcock or switch valve
coupled to the vent (via two single-lumen tubes) to provide selective communication
between the bandage and the irrigation and vacuum sources;

Fig. 21 is an end view of the multi-lumen tube of the system shown in
Figs. 20-28 showing the tube including a vacuum lumen, an irrigation lumen, and four
outer vent lumens formed within a body of the tube;

Fig. 22 is a perspective view of a “Y-connecter” of the system shown
in Figs. 20-28 for coupling the wound dressing member of the bandage with the
multi-lumen tube shown in Fig. 21 showing a bandage portion of the connector for
insertion within a connector of the member, a vacuum portion for insertion within the
vacuum lumen of the multi-lumen tube, and an irrigation portion for insertion within
the irrigation lumen of the multi-lumen tube;

Fig. 23 is a perspective view of the vent of the system shown in Fig. 20
showing a multi-lumen connector for coupling with the multi-lumen tube of Fig. 21, a
vacuum connector for communication with the vacuum source via a single-lumen
tube, an irrigation connector for communication with the irrigation source via a
separate single-lumen tube, and also showing a filter housing coupled to the multi-
lumen connector for communication with the venting lumens of the multi-lumen tube
and with the atmosphere;

Fig. 24 is a sectional view of the vent coupled to the multi-lumen tube
and the two single-lumen tubes showing a filter of the vent (in phantom), the separate
vacuum, irrigation, and vent passageways formed through the vent, and also showing
the Y-connecter of the system coupled to the multi-lumen tube and to the member;

Fig. 25 is an exploded perspective view of the stopcock or switch valve
of the system shown in Figs. 20-28 showing two separate passageways through a
body of the stopcock for separate communication with the vacuum source and the
irrigation source, and showing a handle or diverter, having two cut-out portions, to be

received within the body of the stopcock;
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Figs. 26-28 are sectional views showing the stopcock in an irrigation
position, a vacuum position, and an off position;

Fig. 26 is a sectional view of the stopcock showing the stopcock in the
vacuum position so that a first cut-out portion of the handle creates a passageway
between first and second portions of a vacuum conduit of the stopcock;

Fig. 27 is a sectional view similar to Fig. 26 showing the stopcock in
the irrigation position where the handle has been rotated in a clockwise direction from
that shown in Fig. 26 so that a second cut-out portion (shown in phantom) connects
first and second portions of an irrigation conduit with each other;

Fig. 28 is a sectional view similar to Figs. 26 and 27 showing the
stopcock in the off position where the handle has been rotated 180 degrees from that
shown in Fig. 27 so that neither the first nor the second cut-out portions connect the
first and second portions of either of the vacuum conduit or the irrigation conduit;

Figs. 29-31 illustrate components of still another vacuum bandage
system of the present disclosure which provides suction, irrigation, and ventilation to
a wound,

Fig. 29 is a part perspective and part diagrammatic view of a vacuum
bandage system of the present disclosure showing a wound dressing member of the
bandage including a cover having a port and a wound contacting layer having a
wound contacting surface and channels formed in an opposite surface to cooperate
with the cover and form passageways of the member in communication with the port
and a vacuum source and/or an irrigation source, and also showing a vent line or tube
having a first end for communication with the passageways and a second end in
communication with the surrounding atmosphere through a filter and a cap;

Fig. 30 is a sectional view of the bandage of Fig. 29 positioned within
a wound and showing a sealing film of the bandage providing a sealed vacuum space
above the wound, the first end of the vent line in communication with the vacuum
space, and the second end of the vent line coupled to the filter and to the cap outside
of the vacuum space;

Fig. 31 is a sectional view taken along line 31-31 of Fig. 30 showing
the vent line and a vacuum tube coupled to each other by a coupler;

Fig. 32 is a sectional view of an alternative vent line and vacuum tube

showing a multi-lumen tube having a vent passageway and a vacuum tube
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passageway formed therein and separated by a partition; and
Fig. 33 is a sectional view of yet another vent line and vacuum tube
combination showing an outer wall of the vent line and an outer wall of the vacuum

tube integrally coupled to one another to form a single multi-lumen tube.

DETAILED DESCRIPTION OF THE DRAWINGS

A wound care bandage system is provided which has the capability to
create negative pressure adjacent the wound, to irrigate the wound, and to ventilate
the wound. A vent of the system is provided to communicate with the wound and
with the surrounding atmosphere. In some embodiments, a vent-valve apparatus or a
vent and valve combination of the system is in communication with the wound and
with a vacuum source and an irrigation source of the wound. The vent-valve
apparatus includes the vent which is in communication with the surrounding
atmosphere and a diverter to provide selective communication between the wound
and the irrigation source or between the wound and the vacuum source, as is
described in greater detail below.

One embodiment of a wound care bandage system 10 is shown in Figs.
1-8 and is provided to allow a caregiver to create a negative pressure above a wound
surface (not shown) of a wound 200 (see Fig. 20) through the use of an illustrative
vacuum bandage 14 and a vacuum source 16, as shown in Fig. 1. System 10 further
allows a caregiver to irrigate the wound surface through the use of an irrigation source
18. Additionally, system 10 ventilates the wound during the application of negative
pressure to the wound and irrigation of the wound through use of a vent 19 in
communication with the surrounding atmosphere.

The system 10 further includes a stopcock or switch valve 50 coupled
to vent 19. Switch valve 50 allows a caregiver to selectively provide communication
between the wound and either vacuum source 16 or irrigation source 18. As is herein
defined, the terms switch valve and stopcock are used interchangeably to describe an
apparatus for selectively controlling and/or diverting fluid flow therethrough. As
shown in Fig. 1, switch valve 50 is coupled to vent 19 via a single-lumen tube 52.
However, switch valve 50 may also be coupled directly to vent 19, as shown in Fig. 5
and described in more detail below. The vent 19 and switch valve 50 (and tube 52, if

used) cooperate to create a vent-valve assembly 80 to allow a caregiver to toggle
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between different modes such as vented vacuum therapy and vented irrigation
therapy. The system 10 incorporates two separate fluid lines. One fluid line
selectively provides vacuum suction or irrigation to the wound while the other fluid
line vents the system 10 by providing communication between the wound and the
surrounding atmosphere to create air flow above the wound.

Vacuum bandage 14, as shown in Fig. 1, is provided for use with the
wound and is sealed about the wound by a cover or sealing film 13 of bandage 14 to
create a sealed environment between the wound and sealing film 13 in which a
negative pressure can be established. Bandage 14 is selectively coupled to both
vacuum source 16 and irrigation source 18 through the use of switch valve 50, as is
described in more detail below.

Bandage 14 promotes the healing of the wound by providing vacuum
therapy to the wound to promote blood flow and remove exudate from the wound
surface and by providing for irrigation of the wound with fluids such as saline, for
example. An illustrative wound treatment apparatus having a wound temperature
control system, a medicine delivery system, and a drainage system is disclosed in U.S.
Patent No. 6,458,109. An illustrative vacuum and irrigation system is disclosed in
U.S. Patent Publication No. US 2002/0161317 Al. Additionally, an illustrative
vacuum bandage is disclosed in U.S. Patent Publication No. US 2002/0065494 A1l.
Alternative vacuum bandages are disclosed in U.S. Patent Publication No.

US 2002/0082567 Al. Further, a vacuum bandage system including a controller of
the system is disclosed in U.S. Patent Application No. 10/159,583 filed on May 31,
2002, titled WOUND TREATMENT APPARATUS and in U.S. Patent Application
No. 10/159,720 filed on May 31, 2002, titled WOUND TREATMENT
APPARATUS. All of these applications are hereby incorporated herein by reference.

As mentioned above, system 10 incorporates two separate fluid lines to
provide vented vacuum therapy and vented irrigation therapy to the wound. Venting
of bandage 14 is disclosed in U.S. Patent Application Serial No. 60/344,588 filed on
December 26, 2001. This application is hereby incorporated herein by reference.
Venting provides for increased air flow through bandage 14 and above or adjacent the
wound while vacuum source 16 applies suction to the wound. System 10 is also
vented while irrigation source 18 provides fluid to the wound. Without providing for

ventilation of the system 10 during operation of vacuum source 16, a generally closed
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system is created between vacuum bandage 14 and vacuum source 16. For example,
in bandages without a ventilation system, once the requisite amount of air has been
removed by the vacuum source 16 to create a predetermined negative pressure at the
wound surface, it is possible for the system to become generally static, inhibiting
much, if any, fluid flow from the wound surface. In some embodiments disclosed
herein, static conditions may be created at the wound surface.

Ventilation of the system 10, while drawing a negative pressure over
the wound, acts to prevent the system 10 from becoming static by drawing air in from
the surrounding atmosphere through vent 19, to bandage 14 to create air flow above
the wound, and out through a vacuum tube in communication with vacuum source 14.
Therefore, venting the system 10 increases air flow above the wound while vacuum
source 16 applies suction to the wound.

The two fluid lines for ventilation and vacuum/irrigation of the wound
are provided in multi-lumen tube 20, shown in cross-section in Fig. 4. As shown in
Fig. 3, tube 20 is coupled to a connector 15 of bandage 14, and is therefore in
communication with the wound at one end 21 and is coupled to vent 19 at the other
end 23. Tube 20 includes an inner lumen 22 for selective communication with the
vacuum source 16 and the irrigation source 18 and outer lumens 24 formed in a body
or outer wall 25 of tube 20 for communication with the surrounding atmosphere
through vent 19. Inner lumen 22 thus defines a portion of a vacuum/irrigation
passageway 42 and outer lumens 24 each define a portion of a ventilation passageway
44.

As shown in Fig. 4, tube 20 includes four outer lumens 24 spaced
about inner lumen 22. It is within the scope of this disclosure, however, to include a
multi-lumen tube having one or more outer lumens in communication with the
surrounding atmosphere and one or more inner lumens in selective communication
with the vacuum source 16 and the irrigation source 18. Illustratively, the outer
diameter 26 of tube 20 is 0.250 inch (6.300 mm), the inner diameter 28 of tube 20 (the
diameter of inner lumen 22) is 0.125 inch (3.150 mm), and the diameter 29 of each
outer or peripheral lumen is 0.014 inch (0.353 mm). Although tube 20 includes the
above dimensions, it is within the scope of this disclosure to provide any suitable
multi-lumen tube having lumens of any suitable size.

As shown in Fig. 3, bandage 14 illustratively includes a thin, flexible
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wound dressing member 12 having connector 15 coupled to tube 20 by a barbed tube
coupler 11. Member 12 lies adjacent to and generally conforms to the wound surface.
Sealing film 13 is placed over member 12 and sealed around tube 20 to the patient’s
healthy skin 27 surrounding the wound, as shown in Fig. 1. Tllustratively, connector
15 is in communication with the wound by a plurality of passageways 66 of member
12 and a plurality of holes 67, each in communication with one of the passageways
66, formed in a bottom surface 68 of member 19. Tube coupler 11 connects inner
lumen 22 of tube 20 with connector 15. Each outer lumen 24 is open at an end 21 of
tube 20. This allows air to be drawn in from the atmosphere through vent 19, to flow
through outer lumens 24 and exit tube 20 at end 21, to circulate around member 12 to
the wound surface, and to flow through the holes 67 and passageways 66 of member
12 into a vacuum/irrigation passageway 42 formed in part by lumen 22. The negative
pressure created by vacuum source 16 causes air to flow through system 10 in this
manner.

Although bandage 14 is described above, it is within the scope of this
disclosure for the system 10, and other alternative systems described below, to
include any suitable bandage or wound dressing member coupled to the vacuum
source 16 to communicate negative pressure from the vacuum source 16 to the
wound. Bandage 14, therefore, is merely an illustrative bandage of the wound care
bandage systems disclosed herein.

As mentioned above, system 10 further includes vent 19. Vent 19 is
coupled to end 23 of tube 20, as shown in Fig. 1, and is illustratively shown to be
coupled to patient’s healthy skin 27 by tape 94, for example. As shown in Figs. 2 and
3, vent 19 includes a multi-lumen or wound connector 30 for coupling with multi-
lumen tube 20 and a single-lumen connector 32 for coupling with single-lumen tube
52 or for coupling directly to switch valve 50, as shown in Fig. 5. Vent 19 further
includes a filter 34, shown in phantom in Figs. 2 and 3, housed within a filter housing
40. Multi-lumen connector 30 includes an inner conduit 36 and an outer conduit 38
concentric and coaxial with inner conduit 36 along an axis 39, as shown in Fig. 3. An
edge 41 of inner conduit 36 is substantially coplanar with an edge 43 of outer conduit
38. An annular space 45 is defined between a cylindrical inner surface 47 of outer
conduit 38 and a cylindrical outer surface 53 of inner conduit 36.

Inner conduit 36 is in communication with vacuum source 16 and
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irrigation source 18 through stopcock 50 and defines a portion of the
vacuum/irrigation passageway 42. The vacuunvirrigation passageway 42 extends
through inner lumen 22, a portion of vent 19 and stopcock 50. Outer conduit 38, or
annular space 45, is in communication with the surrounding atmosphere and defines a
portion of vent passageway 44. The vent passageway 44 extends through outer
lumens 24 and a portion of vent 19 to the surrounding atmosphere.

As shown in Fig. 3, a ridge or stop 59 is coupled to inner surface 47 of
outer conduit 38 to prevent tube 20 from being inserted too far within connector 30
and thus sealing off outer lumens 24. Stop 59 prevents vent passageway 44 from
becoming closed off and keeps vent passageway 44 open to receive air from the
surrounding atmosphere. Vent 19 includes three evenly spaced stops 59 coupled to
inner surface 47. It is within the scope of this disclosure, however, to include a vent
having any number of stops 59 or the like to prevent vent passageway 44 from
becoming closed off.

When connecting multi-lumen tube 20 with vent 19, inner conduit 36
is received within inner lumen 22 of tube 20. Wall 25 of tube 20, which includes
outer lumens 24, is received within annular space 45 of connecter 30. Tube 20 is,
therefore, press fit into connector 30 and, if desired, may be permanently coupled to
connecter 30 through the use of adhesives applied to the appropriate surfaces of
connecter 30 and/or tube 20.

Connector 32 is received within single-lumen tube 52 when connecting
vent 19 to tube 52. Tube 52 is press fit onto connector 32 so that an end 65 of single-
lumen tube 52 abuts an annular shoulder surface 69 of conduit 30. As noted above,
vent 19 may also be coupled directly to switch valve 50 through the use of a luer lock
connection shown in Fig. 5 and discussed further below.

As shown in Fig. 3, vent 19 includes an opening or passageway 46
leading between outer conduit 38 and filter 34 to connect annular space 45 with the
surrounding atmosphere. Opening 46 extends radially away from conduit 30 and is
generally perpendicular to axis 39. Opening 46 is defined by cylindrical wall 27.
Illustratively, opening 46 has a diameter of 0.100 inch (2.54 mm), however, it is
within the scope of this disclosure to include a vent having any suitably sized opening
for receiving air from the surrounding atmosphere.

Further illustratively, filter 34, is a 0.2 micron anti-microbial filter for
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preventing bacteria and other microorganisms in the atmosphere from entering the
vent 19 and traveling along vent passageway 44 below sealing film 13 of bandage 14
to the wound. Such an air filter, for example, is made by W.L. Gore & Associates,
Inc. of Elkton, MD. As mentioned above, filter 34 is housed within housing 40.
Housing 40 has a circular top wall 31, a cylindrical sidewall 33, and a circular bottom
wall (not shown). Filter 34 is a generally circular dish of material sandwiched
between top wall 31 and the bottom wall. The bottom wall has apertures, openings,
or the like so that filter 34 is in communication with the surrounding atmosphere.
Further, the bottom wall is removable so that filter 34 may be replaced if needed.
Vent 19 further includes reinforcement ribs 35 appended to top wall 31 of housing 40
and wall 27 defining passageway 46.

In operation, vent 19 is used during both vacuum and irrigation modes
of the system. As mentioned before, vent 19 provides increased air flow through
bandage 14 and above the wound. Vent 19 also creates an open system and prevents
the system from becoming static. The air flow path while vacuuming the system
begins as air is drawn in from the surrounding atmosphere into filter housing 40 of
vent 19 and through filter 34. The air then travels through opening 46 into annular
space 45 defined by outer conduit 38 and through outer lumens 24 of multi-lumen
tube 20. The air travels through the outer lumens 24 from vent end 23 of tube 20 to
end 21 of tube 20, a portion of which is positioned under sealing film 13, to
communicate with the wound. Vacuum source 16 then draws the air around wound
dressing member 12 through passageways 66 at an open peripheral edge of member
12 and through holes 67 into passageways 66. Air is then drawn from passageways
66 into connector 15 of member 12, through barb 11, and through inner lumen 22 of
multi-lumen tube 20 toward vacuum source 14.

It is also within the scope of the disclosure for the caregiver to close
off vent 19 while vacuuming or irrigating the wound. Vent 19 may be closed in a
number of ways. For example, a cap or valve (not shown) may be coupled to filter 34
or filter housing 40 to prevent air flow through filter 40. It is within the scope of this
disclosure to include a vent having other suitable means of preventing air flow
therethrough.

As shown in Fig. 3 and mentioned above, inner conduit 36 and outer

conduit 38 form separate passageways through vent 19. Inner conduit 36 is in
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communication with and forms a portion of vacuum/irrigation passageway 42 which
extends through inner lumen 22, a portion of vent 19 and on to switch valve 50.
Outer conduit 38 is in communication with and forms a portion of vent passageway
44, which extends through outer lumens 24 and a portion of vent 19. Vent
passageway 44 is in communication with the atmosphere through filter 34.

As shown 1n Fig. 1, system 10 further includes switch valve 50.
Switch valve 50 is positioned between vent 19 and vacuum and irrigation sources 10,
18. Single-lumen tube 52 is coupled to and extends between single-lumen connector
32 of vent 19 and switch valve 50 and forms a portion of vacuum/irrigation
passageway 42. Switch valve 50, includes a vent connector 54 which can be coupled
either to single-lumen tube 52, as shown in Fig. 1, or directly to connecter 32 of vent
19, as shown in Fig. 5, through the use of a Iuer lock. Single-lumen connector 32
includes a female thread portion 55 of the luer lock, and vent connector 54 of switch
valve 50 includes a male portion 57 of the luer lock so that the two can be coupled
together.

As shown in Fig. 5, switch valve 50 includes a body 60 and a handle or
diverter 51 coupled to body 60. Body 60 includes vent connector 54, a vacuum
connector 56 in communication with vacuum source 16, and an irrigation connector
58 in communication with irrigation source 18. Vent connector 54 forms another
portion of vacuum/irrigation passageway 42 and is in selective communication with
vacuum source 16 and irrigation source 18. Vacuum/irrigation passageway 42
therefore extends from end 21 of inner lumen 22 of multi-lumen tube 20 to multi-
lumen connector 30 of vent 19, through inner conduit 36 of vent 19, out connector 32
of vent 19, to vent connector 54 of switch valve 50 and partially through switch valve
50 to diverter 51 of switch valve 50.

Switch valve 50 includes diverter 51 for selectively providing
communication between vacuum source 16 and bandage 14 and between irrigation
source 18 and bandage 14. Diverter 51 includes a grip 62 and a stem 64 coupled to
grip 62, as show in Figs. 6a and 6b. Diverter 51 is rotatably movable relative to body
60 to selectively provide communication between either vent connector 54 and
trrigation connector 58 or between vent connector 54 and vacuum connector 56. A
caregiver rotates diverter 51 between an irrigation position shown in Fig. 7 and a

vacuum position shown in Fig. 8 depending on whether the wound is to receive
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vacuum or irrigation treatment, respectively. Switch valve 50 allows the caregiver to
easily switch between communication with vacuum source 16 and irrigation source 18
without the need to disconnect or reconnect various tubes from each of the vacuum
source 16 and/or irrigation source 18, for example.

As shown in Figs. 7 and 8, body 60 includes an aperture 61 for
receiving stem 64 of diverter 51. Vent connector 54, vacuum connector 56, and
irrigation connector 58 each form a respective opening 82, 84, 86 in communication
with aperture 61. As diverter 51 is rotated, a cut-out portion 63 of stem 64 provides a
passageway between vent connector 54 and vacuum connector 56 when diverter 51 is
in the vacuum position, for example. When diverter 51 is in the irrigation position,
cut-out portion 63 provides a passageway between vent connector 54 and irrigation
connector 64. Diverter 51 is also movable to an off position where cut-out portion 63
does not provide any communication between the connectors 54, 56, 58.

In addition to vacuum/irrigation passageway 42 and vent passageway
44, system 10 further includes a separate vacuum passageway 70 and a separate
irrigation passageway 72. Vacuum connector 56 defines a portion of vacuum
passageway 70 and irrigation connector 58 defines a portion of irrigation passageway -
72. As shown in Fig. 1, vacuum connector 56 is coupled to a vacuum tube 74 which
is, in tum, coupled to vacuum source 16. The vacuum passageway 70, therefore,
extends from opening 84 of body 60 through vacuum connector 56 and vacuum tube
74 to vacuum source 16.

As shown in Fig. 1, irrigation connector 58 is coupled to an irrigation
tube 76 which is, in turn, coupled to irrigation source 18. The irrigation passageway
72, therefore, extends from opening 86 of body 60 through irrigation connector 58
and irrigation tube 76 to irrigation source 18. Thus, at opening 82 of body 60,
vacuum/irrigation passageway 42 ends and is split into separate vacuum and irrigation
passageways 70, 72.

As shown in Fig. 5, an attachment 88 is coupled to irrigation connector
58. Attachment 88 includes a first inlet 90 for communication with irrigation tube 76
and irrigation source 18 and a second inlet 92 for communication with a hand-held
syringe (not shown). Attachment 88 provides two means of introducing fluids into
system 10. Second inlet 92 allows a caregiver to manually introduce fluids into

system 10 while irrigation source 18 includes automatic controls for introducing
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fluids into system 10 through first inlet 90. A slot 96 of irrigation connector 58
receives a portion of second inlet 92 to secure attachment 88 within irrigation
connector 58.

As mentioned above, system 10 allows a caregiver to treat the wound
using vented vacuum therapy through the use of vent 19 with vacuum source 16 and
using vented irrigation therapy through the use of irrigation source 18 and vent 19.
To provide vented vacuum therapy to the wound, the caregiver moves diverter 51 to
the vacuum position, shown in Fig. 8, so that cut-out portion 63 of stem 64 connects
opening 82 of vent connector 54 with opening 84 of vacuum connector 56.
Therefore, irrigation connector 58 and irrigation passageway 72 are closed off and
vacuum/irrigation passageway 42 is connected with vacuum connector 56 and
vacuum passageway 70. Vent passageway 44 is kept open to the surrounding
atmosphere. The negative pressure provided by vacuum source 16 above wound 12
acts to draw air in from the atmosphere through filter 34 of vent 19 and outer lumens
24. As mentioned above, vent 19 is provided to aspirate the system 10 by creating an
air flow path from the atmosphere to the bandage 14, over the wound, and out through
inner lumen 22 in communication with vacuum source 16.

To create vented irrigation of wound 12, a caregiver moves diverter 51
to the irrigation position so that cut-out portion 63 of stem 64 connects opening 82 of
vent connector 54 with opening 56 of irrigation connector 58. Therefore, irrigation
passageway 72 of the irrigation connector 58 is in communication with the
vacuum/irrigation passageway 42 of the vent connector 54. The vacuum passageway
70 is thus cut off from communication with the vacuum/irrigation passageway 42.
Frrigation fluid is then dispensed from irrigation source 18 through irrigation
passageway 72 of tube 76 and switch valve 50 to the vacuum/irrigation passageway
42 through vent connector 54, tube 52, vent 19, and inner lumen 22 of multi-lumen
tube 20 to wound 12. Vent 19 is left in an open position to allow air to flow out of
bandage 14 while fluid from irrigation source 18 is channeled to the wound. As
mentioned above, it is also within the scope of this disclosure to provide non-vented
irrigation of the wound by closing off vent 19 from the surrounding atmosphere while
providing fluid to the wound through irrigation source 18.

As mentioned above, the combination of vent 19, and switch valve 50

is defined as vent-valve assembly 80. If desired, assembly 80 may also include tube
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52 or another conduit or passageway between vent 19 and switch valve 50. Assembly
80 provides a caregiver with the ability to toggle or selectively switch between the
vented vacuum mode of therapy and the vented irrigation mode of therapy for the
treatment of the wound. As mentioned above, it is within the scope of this disclosure
to include a vent which is able to be closed off from communication with the
surrounding atmosphere so that vacuum only and/or irrigation only therapy may be
provided as well.

An alternative vent-valve assembly 180 is provided for use with
system 10, as shown in Figs. 9-16. Assembly 180 includes a stopcock or valve
portion in selective communication with vacuum source 16 and irrigation source 18
and a vent portion in communication with the surrounding atmosphere. Assembly
180 is configured to selectively provide three modes of therapy: vacuum therapy,
vented vacuum therapy, and vented irrigation therapy.

As shown in Fig. 9, vent-valve assembly 180 is positioned between
illustrative bandage 14 of system 10 and vacuum and irrigation sources 16, 18.
Assembly 180 serves a similar function as assembly 80, including vent 19 and
stopcock 50, shown in Figs. 1-8. Similar to assembly 80, assembly 180 is in
communication with bandage 14, vacuum source 16, and irrigation source 18 of
system 10. Assembly 180 is operated by a caregiver during the treatment of a patient
to change from mode to mode as desired.

As shown in Fig. 10, assembly 180 includes an outer shell or body 110
and a diverter or inner barrel 112. Inner barrel 112 is normally positioned within
outer shell 110, as shown in Fig. 9, and is rotatable relative to outer shell 110 between
three different positions which correlate with the three available modes: vacuum,
vented vacuum, vented irrigation. Outer shell 110 includes a cylindrical hub 114
having an outer surface 116 and in inner surface 118, shown in Fig. 10. Outer shell
110 further includes a multi-lumen or wound connector 130, a vent 119, a vacuum
connector 156, and an irrigation connector 158. Suitable coupling means such as a C-
clip (not shown) to fit around inner barrel 112, a pin (not shown) through outer shell
110 and inner barrel 112, for example, are provided to prevent inner barrel or diverter
112 from being inadvertently separated from body 110. Such coupling means are also
provided for use with stopcocks 50 and 250 (discussed below) to prevent the handle
of each from being inadvertently decoupled from the body of each.
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Similar to multi-lumen connector 30 of vent 19, multi-lumen connector
130 of assembly 180 includes inner conduit 36 and outer conduit 38 spaced apart
from and concentric with inner conduit 36. Inner conduit 36 defines a portion of
vacuum/irrigation passageway 42 and outer conduit 38 defines a portion of vent
passageway 44 of system 10. Inner conduit 36 is received within inner lumen 22 of
tube 20. Wall 25 of tube 20, which includes outer lumens 24, is received within outer
conduit 38 of multi-lumen connector 130. As shown in Fig. 9, inner conduit 36 is
coupled to a barb 37. Barb 37 is received within inner lumen 22 as well and helps
maintain the connection between tube 20 and multi-lumen connector 130. It is within
the scope of this disclosure for multi-lumen connector 30 of vent 19 to have barb 37
formed integrally with inner conduit 36.

As shown in Fig. 10, outer conduit 38 includes a partition 48 having
multiple vent holes 49 formed therethrough. Air traveling through lumens 24 also
travels through the holes 49 to a vent grove 122 formed in inner surface 118 of hub
114. It is not necessary for outer lumens 24 of tube 20 to align directly with one of
the vent holes 49. A stop (not shown), similar to stop 59, is coupled to inner surface
47 of outer conduit 38 to prevent tube 20 from being inserted too far within connecter
130. Vent groove 122 connects outer conduit 38 with vent 119, as is described in
more detail below.

Vacuum connector 156 communicates with vacuum source 16 through
vacuum tube 74. Vacuum connector 156 includes barb 37 received within tube 74.
Vacuum connector 156 and vacuum tube 74 form vacuum passageway 70 of system
10. Irrigation connector 158 communicates with irrigation source 18 through
irrigation tube 76, as shown in Fig. 17. Irrigation connector 158 and irrigation tube
76 form the irrigation passageway 72 of system 10. Vacuum connector 156 and
irrigation connector 158 are each in selective communication with multi-lumen
connector 130, as is described below. As shown in Fig. 9, air filter 34, contained
within a housing 124, is coupled to vent 119 and is received within an aperture 120
(shown in Fig. 10) of vent 119. Housing 124 includes an air inlet tube 126 and a
connector tube 128 coupled to vent 119 and in communication with aperture 120 of
vent 119.

Diverter 112, as shown in Fig. 10, includes a grip 162 and a cylinder or
stem 164 coupled to grip 162. Cylinder 164 includes an upper level of holes and a
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lower level of holes, as shown in Fig. 10. As shown in phantom in Figs. 11, 13, and
15, the upper level of holes includes first, second, third, fourth, and fifth holes 166,
168, 170, 172, 174, respectively. As shown in Figs. 12, 14, and 16, the lower level of
holes includes first, second, third, and fourth holes 182, 184, 186, and 188,
respectively. The upper level of holes communicate with inner conduit 36 of multi-
lumen connector 130 and with each of the vacuum and irrigation connectors 156, 158.
The lower level of holes communicate with outer conduit 38 and aperture 120 of vent
119. The upper holes of cylinder 164 form interconnecting passageways through
cylinder 164 to selectively connect inner conduit 36 with vacuum conduit 156 and
irrigation conduit 158 and the lower holes form passageways through cylinder 164 to
selectively connect outer conduit 38 with vent 119, as is described in more detail
below.

As shown in Figs. 11 and 12, assembly 180 is in the vented vacuum
position. As shown in Fig. 11, the upper holes are positioned so that hole 166 is in
communication with inner conduit 36 and hole 170 is in communication with vacuum
connector 156 to provide a passageway between inner conduit 36 and vacuum
connector 156. The other holes 168, 172 and 174 are not in communication with any
of the connectors 130, 156, 158 of outer shell 110. Looking now to the lower level of
holes shown in Fig. 12, hole 182 is in communication with vent groove 122 and hole
186 is in communication with aperture 120 of vent 119 to provide a passageway
between vent groove 122 and vent 119 so that outer lumens 24 of tube 20 are in
communication with the surrounding atmosphere.

By rotating grip 162 clockwise (as viewed from the top of apparatus
180), a caregiver rotates inner barrel 112 relative to outer shell 110 to move assembly
180 to the vacuum position shown in Figs. 13 and 14. In the vacuum position, upper
level hole 174 is in communication with inner conduit 36 of multi-lumen connector
130 and hole 168 is in communication with vacuum connector 156 to provide a
passageway between inner conduit 36 and vacuum connector 156. In the vacuum
position, however, vent passageway 44 of system 10 is prevented from
communicating with the surrounding atmosphere through vent 119. As shown in Fig.
14, for example, none of the lower level holes are in communication with either vent
groove 122 or aperture 120 of vent 119.

By rotating grip 162 still further clockwise, a caregiver rotates inner

Solventum-Exhibit 1002-0410



WO 03/057070 PCT/US02/41228

10

15

20

25

30

22
barrel 112 relative to outer shell 110 to move assembly 180 to the vented irrigation
position shown in Figs. 15 and 16. Fig. 15 shows the orientation of the upper level
holes of the inner barrel 112 while assembly 180 is in the vented irrigation position.
Hole 172 is in communication with inner conduit 36 of multi-lumen connector 130
and hole 166 is in communication with irrigation connector 158 to provide
communication between inner conduit 36 and irrigation connector 158. Fig. 16 shows
the orientation of the lower level holes when stopcock 180 is in the vented irrigation
position. Hole 188 is in communication with vent groove 122 and hole 184 is in
communication with aperture 120 of vent 119 so that outer conduit 38 is in
communication with vent 119 to allow air from the surrounding atmosphere to enter
system 10. It is also within the scope of this disclosure for assembly 180 to be in an
“off” position where none of the upper level passageways connect any of the
connecters 130, 158, 156 with each other, and where none of the lower level
passageways connect the vent grove 122 with the vent 119.

Referring now to Figs. 17-19, a tube coupler 140 is provided for use
with system 10. As shown in Fig. 17, coupler 140 is positioned between bandage 14
and assembly 180. It is within the scope of this disclosure, however, to position a
tube coupler between bandage 14 and assembly 80 shown in Fig. 1. Coupler 140
connects or couples two multi-lumen tubes together. Coupler 140 allows a caregiver
to disconnect a portion of system 10 between bandage 14 and assemblies 80 or 180.
As shown in Figs. 17-19, coupler 140 couples multi-lumen tube 20 to another multi-
lumen tube 17.

Coupler 140 includes an outer body 142 having a curved upper surface
144 and a generally flat bottom surface 146. Outer body 142 defines a passageway
148 therethrough for receiving a portion of a multi-lumen tube at a first end 136 and
at a second end 138. Passageway 148 is defined by an inner surface 149 of body 142.
Coupler 140 further includes an inner conduit 150 which defines a portion of
vacuunyirrigation passageway 42. Inner conduit 150 is positioned within passageway
148. A portion of vent passageway 44 is annular and is defined between inner surface
149 of body 142 and an outer surface 151 of inner conduit 150. Coupler 140 further
includes a central partition 152 formed around conduit 150 and connected to inner
surface 149. Partition 152 includes three generally evenly spaced holes 154 for the

vented air to flow through.
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An end of tube 20 is inserted into first end 136 of coupler 140 and an
end of tube 17 is inserted into second end 138 of coupler 140, as shown in Fig. 19, so
that inner conduit 150 is received within the inner lumen 22 of each tube 20, 17. As
mentioned above, multi-lumen tubes 20, 17 include four outer lumens 24 formed in
wall 25. As shown in Fig. 19, tubes 20, 17 are inserted into coupler 140 and are
generally spaced-apart from partition 152 so that air flowing through the four outer
lumens 24 of tube 17 flows into an open space 155 on the right side of partition 152,
as shown in Fig. 19, through holes 154 of partition 152 and into an open space 157
located on the left side of partition 152 into outer lumens 24 of tube 20.

Tube coupler 140 may also be used to aide in effectively securing
sealing film 13 of bandage 14 over or around tube 20. For example, coupler 140 may
be placed on the patient’s healthy skin adjacent the wound. The film 13 may then be
placed over curved upper surface 144 of coupler 140 and effect a seal around coupler
140 to create a sealed environment between film 13 and the wound. Coupler 140,
therefore, may also act to prevent leaks in the vacuum space created below film 13.
Coupler 140 further includes a ridge or stop 153 coupled to inner surface 149 to each
of the right and left sides of partition 152 to prevent each respective tube 20, 17 from
abutting partition 152 and closing off vent lumens 24 from communication with the
surrounding atmosphere. Each open space 155, 157, therefore, is defined between a
respective stop 153 and partition 152, as shown in Fig. 19.

Referring now to Figs. 20-28, another illustrative wound care bandage
system 210 is provided. System 210 operates similarly to system 10 described above
and includes a vent-valve apparatus 280 to provide ventilation while allowing a user
to toggle between a vacuum therapy mode and an irrigation therapy mode. As shown
in Fig. 20, bandage 14 is coupled to a vent 219 via an alternative multi-lumen tube
220. Specifically, member 12 of bandage 14 is coupled to a “’Y-connector” 212 of the
system 210 which is coupled to tube 220. Y-connector 212 is shown in more detail in
Figs. 22 and 24 and is discussed in more detail below.

Vent-valve apparatus 280 includes a stopcock or switch valve 250
coupled to vent 219 via two single-lumen tubes 216, 218. Switch valve 250 is
coupled to both vacuum source 16 and irrigation source 18 to provide selective
communication between either the bandage 14 and vacuum source 16 or between

bandage 14 and irrigation source 18, as described below.
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Vent 219, similar to vent 19, is spaced apart from bandage 14 and is
illustratively shown to be coupled to patient’s healthy skin 27 by tape 94, for
example. Vent 219 is able to provide ventilation to wound 200 (shown in Fig. 20)
during the application of negative pressure to wound 200 and during irrigation of
wound 200 because vent 219, similar to vents 19 and 119 are in communication with
the surrounding atmosphere and with the wound 200.

The wound care bandage system 210 shown in Figs. 20-28
incorporates three separate fluid paths. One fluid path is used exclusively for the
purpose of venting the wound 200 with air from the surrounding atmosphere. A
second fluid path is used to create a negative pressure adjacent the wound 200, while
the third fluid path is used to irrigate the wound 200. Switch valve 250 acts to
selectively communicate either the vacuum path or the irrigation path with the wound
200. The three fluid paths for ventilation, vacuum, and irrigation of wound 200 are
provided by multi-lumen tube 220.

Multi-lumen tube 220 includes a vacuum lumen 222, an irrigation
lumen 224, and four outer venting lumens 226 formed within and defined by a body
228, as shown in Fig. 21. Vacuum lumen 222 is in communication with vacuum
source 16, irrigation lumen 224 is in communication with irrigation source 18, and
each venting lumen 226 is in communication with the atmosphere through vent 219,
as is described below. As shown in Figs. 20 and 24, multi-lumen tube 220 is coupled
to an alternative connector 214 of member 12 by Y-connecter 212, and is therefore in
communication with the wound 200 at one end 230 and is coupled to vent 260 at
another end 232.

Although tube 200 is shown to include four venting lumens 214, it is
within the scope of this disclosure to include a multi-lumen tube having one or more
venting lumens in communication with the surrounding atmosphere, one or more
vacuum lumens in communication with the vacuum source 16, and one or more
irrigation lumens in communication with the irrigation source 18. Illustratively, an
outer diameter 234 of tube 220 is 0.375 inch (9.53 mm), a diameter 236 of vacuum
lumen 222 is 0.125 inch (3.175 mm), a diameter 238 of irrigation lumen 224 is 0.125
inch (3.175 mm), and a diameter 240 of each outer venting lumen 226 is 0.020 inch
(0.508 mm). Although tube 220 includes the above dimensions, it is within the scope

of this disclosure to provide any suitable multi-lumen tube having lumens of any
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suitable size.

As mentioned above, Y-connecter 212 is provided for coupling with
alternative connector 214 of vacuum bandage 14. Connector 214 is similar to
connector 15 and is in communication with wound 200 through channels 66 and holes
67 of member 12. Connector 214 is different from connector 15 in that connector 214
is positioned at an angle relative to a top surface 242 of member 12 and includes a
single angled passageway 244 (as shown in Fig. 24) rather than a vertical passageway
connected to a horizontal passageway of connector 15 (as shown in Fig. 3). In the
illustrative embodiment, the included angle between an axis along passageway 244
and the top surface 242 of member 12, when member 12 is in a flat configuration, is
about 30 degrees.

Mlustratively, Y-connecter 212 includes a bandage portion 246, an
irrigation portion 248, and a vacuum portion 252, as shown in Fig. 22. Irrigation
portion 248 includes a passageway 254 forming a section of the irrigation
passageway, vacuum portion 252 includes a passageway 256 forming a section of the
vacuum passageway, and bandage portion 246 includes a passageway 258 forming a
section of the vacuum/irrigation passageway. The passageway 254 of irrigation
portion 248 and the passageway 256 of vacuum portion 252 each merge into
passageway 258 of the bandage portion 246. Once bandage portion 246 of Y-
connecter 212 splits into the irrigation portion 248 and the vacuum portion 252, the
irrigation and vacuum passageways remain separate and distinct passageways through
multi-lumen tube 220, vent 219, and switch valve 250 to the respective irrigation
source 18 and vacuum source 16.

Bandage portion 246 is press fit into connector 214, as shown in Fig.
24, and includes an angled end 260 to lie adjacent to the top surface 242 of member
12. Irrigation portion 248 is similarly press fit into irrigation lumen 224 of tube 220
and vacuum portion 252 is press fit into vacuum lumen 222 of tube 220. In some
embodiments, adhesive or sealant is applied to either or all of portions 246, 248, 252
to further enhance the connection between bandage portion 246 and connector 214
between irrigation portion 248 and tube 220, and between vacuum portion 252 and
tube 220. Y-connecter 212 is provided to connect bandage 14 with multi-lumen tube
220 and vent 219.

Referring now to Fig. 23, vent 219 includes a multi-lumen connector
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262 for coupling with multi-lumen tube 220, a single-lumen vacuum connector 264
for coupling with a single-lumen tube, such as tube 216, and a single-lumen irrigation
connector 266 for coupling with a single-lumen tube, such as tube 218 (as shown in
Fig. 20). Tubes 216 and 218 are also coupled to switch valve 250 as shown in Fig. 20
and described in more detail below. It is also within the scope of this disclosure to
eliminate the use of tubes 216 and 218 so that vent 219 is coupled directly to switch
valve 250. Similar to vents 19, 119, vent 219 further includes filter 34 (shown in
phantom), housed within filter housing 40, in communication with multi-lumen
connector 262.

Multi-lumen connector 262 includes an outer conduit 272, an inner
vacuum conduit 274, and an inner irrigation conduit 276, as shown in Fig. 23. Both
vacuum conduit 274 and irrigation conduit 276 are located within outer conduit 272.
An edge 278 of outer conduit 272 is substantially coplanar with an edge 281 of
vacuum conduit 274 and an edge 282 of irrigation conduit 276. Vacuum conduit 274
is in communication with vacuum source 16 through switch valve 250 and defines a
portion of the vacuum passageway. Irrigation conduit 276 is in communication with
the irrigation source 18 through switch valve 250 and defines a portion of the
irrigation passageway. Outer conduit 252 is in communication with the surrounding
atmosphere and defines a portion of the vent passageway.

As shown in Fig. 24, vacuum conduit 274 is received within vacuum
lumen 222 of tube 220. Body 228 of tube 220, which includes outer venting lumens
226, is received within a space 284 defined between a cylindrical inner surface 286 of
outer conduit 272 and cylindrical outer surfaces 288, 290 of vacuum and irrigation
conduits 274, 276, respectively (as shown in Fig. 23). Tube 220 is press fit into the
space 284 so that the outer surface of tube 220 abuts cylindrical inner surface 286 of
outer conduit 272, so that an inner surface of vacuum lumen 220 abuts the cylindrical
outer surface 288 of the vacuum conduit 274, and so that the inner surface of
irrigation lumen 224 abuts the cylindrical outer surface 290 of the irrigation conduit
276. In some embodiments, an adhesive material or sealant is applied to the
appropriate surfaces of tube 220 and multi-lumen connector 262 to enhance the
connection between tube 220 and vent 219.

As shown in Fig. 23, a ridge or stop (not shown) is coupled to and

positioned between outer surface 288 of vacuum conduit 274 and outer surface 290 of
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irrigation conduit 276 to prevent tube 220 from being inserted too far within
connector 262 and thus sealing off outer lumens 226. The stop prevents vent
passageway from becoming closed off and keeps vent passageway open to receive air
from the surrounding atmosphere. Illustratively, vent 219 includes one stop, however,
it is within the scope of this disclosure to include a vent having any number of stops
or the like to prevent the vent passageway from becoming closed off from the
surrounding atmosphere.

Vacuum connector 264 of vent 219 includes an inner surface 292
defining a portion of the vacuum passageway and an outer surface 294. Vacuum
connector 264 is in communication with vacuum conduit 274 of multi-lumen
connector 262, as shown in phantom in Figs. 23 and 24. Illustratively, single-lumen
tube 216, coupled to vacuum source 16, is press fit into vacuum connector 264, as
shown in Fig. 24. Tube 216 may further be permanently or temporarily bonded to
vacuum connecter 264 through the use of an adhesive material applied to the
appropriate surfaces of tube 216 and connecter 264.

Irrigation connector 266 of vent 219 similarly includes an inner surface
296 defining a portion of the irrigation passageway and an outer surface 298 including
a shoulder 300. Irrigation connector 266 is in communication with irrigation conduit
276 of multi-lumen connector 262, also shown in Figs. 23 and 24. Illustratively,
single-lumen tube 218 is press-fit into irrigation connector 266, as shown in Fig. 24.
Tube 218 may further be permanently or temporarily bonded to irrigation connector
266 through the use of an adhesive material applied to the appropriate surfaces of tube
218 and connector 266. It is within the scope of this disclosure, however, to connect
tubes 216 and 218 to the respective irrigation and vacuum connectors 266, 264
through the use of a barb or a luer lock connection, for example.

Outer conduit 272 of multi-lumen connector 262 further includes an
opening or aperture 302 in communication with the surrounding atmosphere.

Housing 40 for filter 34 is coupled to multi-lumen connector 262 so that a
passageway 46 of housing 40 connects space 284 with the filter 34 and the
surrounding atmosphere. Passageway 46 extends radially away from outer conduit
272 and is generally perpendicular to an axis running through vacuum conduit 274.
Passageway 46 1s defined by cylindrical wall 27.

In operation, vent 219 is used during both vacuum and irrigation

Solventum-Exhibit 1002-0416



WO 03/057070 PCT/US02/41228

10

15

20

25

30

28-

modes of the system. As mentioned before with respect to vents 19 and 119, vent 219
provides increased air flow through bandage 14 and above wound 200. Vent 219 also
creates an open system and prevents the system from becoming static. Vent 219
further maintains separate vacuum and irrigation passageways. As mentioned before
with respect to vents 19, 119, it is within the scope of the disclosure for the carcgiver
to close off vent 160 while vacuuming or irrigating wound 200. Vent 219 may also
be closed in a number of ways. For example, a cap or a valve (not shown) may be
coupled to filter 34 or filter housing 40 to prevent air flow through filter 34. It is
within the scope of this disclosure to include a vent having other suitable means of
preventing air flow therethrough.

Referring now to Figs. 25-28, the stopcock 250 of system 210 includes
a diverter or handle 314 and a body 316 defining an aperture 318 for receiving at least
a portion of the handle 314. Handle 314 includes a grip 320 and a hub or stem 322
coupled to the grip 320. Hub 322 is received within aperture 318 of body 316.
Stopcock or switch valve 250 further includes a vacuum conduit 310 having a first
portion 324 coupled to tube 216 and a second portion 326 coupled to a single-lumen
tube 328, as shown in Fig. 20. Tube 328, is coupled to vacuum source 16, as shown
in Fig. 20. As shown in Figs. 25-28, vacuum conduit 310 defines a portion of the
vacuum passageway through body 316. Each single-lumen tube 216, 328 is coupled
to the respective first portion 324 and second portion 326 of the stopcock 250 through
the use of luer locks (not shown). It is within the scope of this disclosure, however, to
connect tubes 216, 328 to stopcock 250 in another suitable manner such as through
the use of a barb, by press-fitting each tube 216, 328 onto conduit 310 of stopcock
250, or by slip-fitting each tube 216, 328 into conduit 310, and including the use of
adhesive material to permanently or temporarily bond each tube 216, 328 to conduit
310.

Stopcock 250 further includes an irrigation conduit 330 having a first
portion 332 coupled to tube 218 and a second portion 334 coupled to a single-lumen
tube 336. Tube 336 is coupled to irrigation source 18, as shown in Fig. 20. Irrigation
conduit 330 defines a portion of the irrigation passageway through body 316 of
stopcock 250. As shown in Fig. 25, irrigation conduit 330 lies below vacuum conduit
310 as indicated by a distance 311 so that the irrigation conduit 330 and vacuum

conduit 310 are positioned to lie in separate horizontal planes. Tubes 218, 336 may
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be coupled to irrigation conduit 330 by the same or similar means as those discussed
above with respect to tubes 216, 328 and vacuum conduit 310.

Hub 322 of handle 314 includes a first or vacuum cut-out portion 340
and a second or irrigation cut-out portion 342. Similar to conduits 310 and 330, cut-
out portions 340, 342 do not lie in the same horizontal plane. When hub 322 is
received within aperture 318 of body 316, vacuum cut-out portion 340 lies in the
same horizontal plane as vacuum conduit 310 and irrigation cut-out portion 342 lies in
the same horizontal plane as irrigation conduit 330.

Handle 314, and thus hub 322, is rotatable relative to body 316.
Handle 314 is able to be positioned by a caregiver to align the vacuum cut-out portion
340 with the vacuum conduit 310, as shown in Fig. 26, or to align the irrigation cut-
out portion 342 with the irrigation conduit 330, as shown in Fig. 27. Further, handle
314 may be rotated to an “off” position where neither cut-out portion 340, 342 is
aligned with either of the conduits 310, 330, as shown in Fig. 28. Thus, passageways
344, 346 through conduits 310, 330 each communicate with aperture 318 of body
316.

Referring to Fig. 26, the stopcock 250 is in a vacuum position where
vacuum cut-out portion 340 is aligned with vacuum conduit 310, as mentioned above.
Vacuum cut-out portion 340 connects first portion 324 of vacuum conduit 310 with
second 326 of vacuum conduit 310 so that vacuum source 16 is able to create a
negative pressure adjacent the wound 200. When stopcock 250 is in the vacuum
position, irrigation cut-out portion 342 is not in communication with the irrigation
conduit 330.

Rotating handle 314 about 90 degrees clockwise from the vacuum
position aligns irrigation cut-out portion 342 with irrigation conduit 330 in an
irrigation position shown in phantom in Fig. 27. Irrigation cut-out portion 342
connects first end 332 of irrigation conduit 330 with second end 334 of irrigation
conduit 330 so that the irrigation source 18 is able to send fluids through stopcock 250
to wound 200. When stopcock 250 is in the irrigation position, vacuum cut-out
portion 340 is not in communication with the vacuum conduit 310.

To move the stopcock 250 to the “off”” position (shown in Fig. 28), the
caregiver may either rotate the handle 180 degrees in either direction from the

irrigation position (shown in Fig. 27) or the caregiver may rotate the handle 90
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degrees in the counter-clockwise direction from the vacuum position (shown in Fig.
26). As mentioned above, neither cut-out portion 340, 342 communicates with either
conduit 310, 330 when stopcock 250 is in the “off” position.

As shown in Fig. 25, grip 320 of handle 314 includes an indicator 350
to indicate to the caregiver whether the stopcock 250 is in the vacuum position,
irrigation position, or off position. It is within the scope of this disclosure to include a
seal, gasket, or o-ring (not shown) between hub 322 and body 316 of stopcock 250 to
create a seal between the two components.

Looking now to Figs. 29 and 30, yet another wound care bandage
system 400 is provided which has the capability to create negative pressure adjacent
wound 200, to irrigate wound 200, and to ventilate wound 200. Ventilated vacuum
bandage system 400 is provided for use with wound 200 having a wound surface 413.
The system 400 includes a wound dressing member 419 similar to wound dressing
member 12, shown in Fig. 24, a vacuum source 16, an irrigation source 18, and a vent
460 in communication with the member 419. The vent 460 is also in communication
with the surrounding atmosphere to provide increased air flow above the wound
surface 413 and through the member 419 particularly when the vacuum source 16 is
operating to create a negative pressure above the wound 200. As is herein defined
with respect to all embodiments disclosed herein, the term “vent” is or includes any
passageway to the atmosphere, unless noted otherwise.

In one illustrative embodiment, a vacuum bandage 410 is provided for
use with wound 200 having wound surface 413, shown in Fig. 30. Bandage 410
includes the wound dressing member 419 and a vent 460 in communication with
member 419 as shown in Figs. 29 and 30. Member 419 is illustratively thin and
flexible and includes a wound contacting layer 420 and a cover 422 coupled to the
layer 420. Member 419 also includes a connector 423 coupled to cover 422 for
communication with vacuum source 16 and/or irrigation source 18.

Vacuum bandage 410 is coupled to vacuum source 16 and irrigation
source 18 through the use of a switch valve 455, as shown diagrammatically in Fig.
29. Switch valve 455 may be the same as or similar to stopcock 50 and/or assemblies
80, 180, described above, for example. Similar to bandage 14, bandage 410 also
promotes the healing of large wound 200 by providing vacuum therapy to the wound

200 to promote blood flow and remove exudate from wound surface 413 and by
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providing for irrigation of the wound 200 with fluids such as saline, for example.

Vent 460 of system 400 is provided for increased air flow through
bandage 410 and above wound 200 while vacuum source 16 applies suction to wound
200. Without vent 460, a generally closed system is created between vacuum
bandage 10 and vacuum source 14. Vent 460, similar to vents 19, 119, 219 discussed
above, acts to prevent the system 400 from becoming static by drawing air in from the
surrounding atmosphere around bandage 410. Air is drawn through vent 460 to
bandage 410 to create airflow above wound 200, through member 419, and out
through a vacuum tube 441 coupled to vacuum source 16. A wound care technique
disclosing ventilation of the wound is provided in the article “No wound is too big for
resourceful nurses” by Margaret Wooding-Scott, RN, CCRN, Barbara Ann
Montgomery, RN, ET, and Deborah Coleman, RN, MS, CS as published in the
December 1988 edition of the magazine RN.

Referring now to member 419, layer 420, cover 422, and connecter
423 are each made of a medical grade silicone or other type of pliable elastomer.

Two companies, for example, which manufacture such medical grade silicone are GE
Silicones and NuSil Technology. It is within the scope of this disclosure, however, to
include a member made of any suitable type of material. Illustratively, member 419
is made of material that is non-porous and non-foam-like. This thin, flexible material
is also generally non-absorptive. For example, materials such as polyvinylchloride
(PVC), PVC free of diethylhexyl phthalate (DEHP-free PVC), polyurethane, or
polyethylene may be used in the manufacture of member 419. However, as mentioned
above, it is within the scope of this disclosure to include a bandage having a member
made of any suitable material to communicate the negative pressure from the vacuum
source to the wound. Further, layer 420, cover 422, and connecter 423 may each be
molded to include anti-microbial constituents. For example, it is within the scope of
this disclosure to impregnate member 419 with silver ions which are known anti-
microbials.

Ilustratively, member 419, including layer 420, cover 422, and
connecter 423, is also made of a generally non-adhesive material. Therefore, wound
contacting layer 420, which lies generally adjacent to the wound surface 413, does not
adhere to the wound surface 413. Further, member 419 is illustratively solid in nature

and generally non-compressible. Member 419 is also illustratively transparent.
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Therefore, a caregiver or user is able to see the wound 200 through member 419 when
member 419 is placed adjacent to wound surface 413. This transparency allows the
caregiver to view the progress of the healing of the wound 200.

Layer 420 includes a wound facing surface 424 and an upper or
opposite surface 426. Wound facing surface 424, or portions thereof, contact and
conform to the wound surface 413. Opposite surface 426 includes a central area 428
and a plurality of channels 430 spaced-apart from and extending radially away from
central arca 428. Central area 428 is recessed relative to the portions of upper surface
426 between channels 430. As shown in Fig. 29, channels 430 are open at the sides
and ends of member 419. Opposite surface 426 further includes concentric channels
431. Tllustratively, each channel 430, 431 is 0.030 inch (0.762 mm) wide and 0.030
inch (0.762 mm) deep. It is within the scope of this disclosure, however, to include
channels 430, 431 of opposite surface 426 having other suitable widths and depths
suitable for the present application. Central area 428 of layer 420 is provided to
communicate with the vacuum source 16 and irrigation source 18 through a port 440
of cover 422, as will be described below.

Ilustratively, a plurality of radially extending protrusions or bosses
432 are positioned around central area 428. Bosses 432 are positioned between
central area 428 and channels 430, 431, as shown in Fig. 29. Bosses 432 are provided
to prevent central area 428 from collapsing in on port 440 of cover 422 to form a seal
and effectively block air flow through port 440 while suction is applied to the
bandage 410. Port 440 communicates with the vacuum source 16 and/or the irrigation
source 18 via connecter 423 and tube 441, as shown in Figs. 29 and 30. Tube 441 is
coupled to connecter 423 by a barbed tube coupler 498, similar to tube coupler 11
described above. Tube 441 may also be coupled directly to connecter 423.

As mentioned above, port 440 is in communication with central area
428 of layer 420. Illustratively, four bosses 432 are shown in Fig. 29. However, it is
within the scope of this disclosure to provide any number of bosses 423 or the like
around central area 428 of layer 420 to prevent central area 428 from sealing off port
440 of cover 422 as suction is applied to bandage 410. Further, it is within the scope
of this disclosure to include a boss or bosses having any shape in order to prevent
central area 428 from sealing off port 440 when vacuum source 16 is running.

Connecter 423, as shown in Figs. 29 and 30 is a tubal port coupled to a
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top surface 436 of cover 422 and in communication with port 440 of cover 422. As
mentioned before, it is within the scope of this disclosure for connector 423 to be a
separate component of member 419 which is coupled to cover 422 or for connecter
423 to be coupled to cover 422 by being molded integrally with cover 422.
Connector 423 includes a passageway formed at a right-angle. Thus, the passageway
in connecter 423 has a vertical portion 425 that communicates with port 440 and a
horizontal portion 427 that communicates with vertical portion 425. Connector 423
connects with tube 441 through the coupler 498 to provide a horizontal tube
attachment for tube 441. Cover 422 includes a bottom surface 434 and top surface
436, as shown in Fig. 29. Bottom surface 434 engages opposite surface 426 of layer
420, as shown in Fig. 30.

In some embodiments, member 419 is formed by heat sealing opposite
surface 426 of layer 420 and bottom surface 434 of cover 422 together and by heat
sealing connecter 423 to top surface 436 of cover 422. For example, each of
connecter 423, cover 422 (or the combination of cover 422 and connecter 423), and
layer 420 may be pre-shaped and formed from semi-cured silicone. Once the
connecter 423, cover 422, and layer 420 are placed together appropriately, the entire
member 419 may be heated to heat seal and cure each of the three components to one
another. Alternatively, for example, the cover 422 only may be made from semi-cured
silicone while the connecter 423 and layer 420 may be made from fully cured
silicone. Once placed together and heated, connecter 423 and layer 420 will heat seal
to cover 422. Semi-cured silicone may be bought and pre-molded from a
manufacturer such as NuSil Technology, for example.

Although the method of heat sealing the cover 422, connecter, and
layer 420 to each other is disclosed, it is within the scope of this disclosure to form
member 419 by coupling layer 420, cover 422, and connector 423 together by any
other suitable means such as through the use of adhesives, for example. Further, it is
within the scope of this disclosure to provide a member 419 where cover 422 lies
adjacent to, but is not coupled to, layer 420.

As mentioned above, cover 422 is coupled to layer 420 and connecter
423 is coupled to cover 422 to form member 419. Cover 422 and layer 420 cooperate
to form distinct passageways 442 of member 419 defined by channels 430, 431 of
layer 420 and lower surface 434 of cover 422. Passageways 442 extend from the
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outer edges of member 419 and are in communication with central area 428 of layer
420. Central area 428 of layer 420 is in communication with port 440 of cover 422
which is in communication with the vacuum and/or irrigation sources 16, 18, via
connecter 423, and tube 441. Therefore, passageways 442 are in communication with
the vacuum and/or irrigation sources 16, 18.

Layer 420 includes through holes 446 which extend from channels
430, 43 1V to wound facing surface 424, as shown in Fig. 30. Illustratively, holes 446
are distinct and are provided to communicate with channels 430, 431 of layer 420.
Holes 446 therefore communicate with passageways 442 of member 419 and the
vacuum and/or irrigation sources 16, 18 as well to allow the suction from the vacuum
source 16 and/or the fluid from the irrigation source 18 to reach the wound bed
surface 413 via the holes 446. Illustratively, holes 46 are 0.020 inch (0.508 mm) in
diameter and are spaced approximately 0.500 inch (12.700 mm) apart along channels
430, 431 of layer 420. Tt is, however, within the scope of the disclosure to include
holes having other suitable sized diameters and/or other suitable spacing that allow
for the removal of exudate without clogging.

Bandage 410 further includes a sealing layer or film 450 that is placed
over cover 422 and around tube 441, as shown in Fig. 30. Film 450 acts as an outer
cover of the bandage 410 and covers the entire wound 412 by extending over wound
412 and attaching to the patient’s healthy skin 452, also as shown in Fig. 30.
Preferably, film 450 is an occlusive or semi-occlusive material which allows water
vapor to permeate through. Because of this characteristic, the film 450 is referred to
as Moisture Vapor Transmission Rate film or MVTR film. The products
TEGADERM® brand sealing film made by 3M Corporation, and OPSITE
FLEXIGRID® semi-permeable dressing made by Smith & Nephew can be used for
film 450, for example. Film 450 is approximately 0.003 inch (0.076 mm) thick.
However, it is within the scope of this disclosure to include any occlusive or semi-
occlusive film 450 having another thickness. Film 450 is provided to create a sealed
environment below the film 450 and around the wound 200 in which a vacuum or
negative pressure can be maintained as provided by vacuum source 16. Film 450
therefore creates a vacuum space 453 below film 450 and above wound surface 413.

As shown in Fig. 30, sealing film 450 is positioned adjacent to top

surface 436 of cover 422. It is within the scope of this disclosure, however, for
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bandage 410 to further include a packing material or filler such as gauze, for example,
positioned between film 450 and member 419.

It is also within the scope of this disclosure to provide a bandage (not
shown) having a self-sealing member which seals about the wound 412 to the
patient’s healthy skin 27 to provide a vacuum space between the member and the
wound surface 413. In other words, it is within the scope of this disclosure to include
a bandage having a sealing means without the use of sealing film 450. For example,
it is within the scope of this disclosure to include a wound contacting layer of the
member having an adhesive positioned about the outer perimeter of the wound
contacting surface of the layer. The adhesive perimeter would be provided to seal to
the patient’s healthy skin 27 surrounding wound 200. The adhesive would, therefore,
permit the member to be self-sealing such that a vacuum or negative pressure can be
created and maintained above wound surface 413 without the use of sealing film 450.
It is also within the scope of this disclosure to provide any member having an
adhesive for attachment to the patient’s healthy skin surrounding the wound so that
the member is self-scaling and able to maintain a negative pressure above the wound
without the use of a sealing film. For example, the wound contacting layer may be
sized smaller than the cover and the bottom surface of the cover may include an outer
adhesive perimeter for coupling with the patient’s surrounding healthy skin.

As shown in Fig. 30, member 419 of bandage 410 has a smooth wound
facing surface 424. Wound facing surface 424 may also be textured or roughened
and/or may include ribs, protrusions, channels, or spacers, or a single rib, protrusion,
channel or spacer design. By providing member 419 with one or more ribs,
protrusions, channels, spacers, etc., a space is created between surface 424 of layer
420 and wound surface 413. Through holes 446 communicate with this space to
permit vacuum source 16 to establish a generally uniformly distributed vacuum or
negative pressure to the wound surface 413 to draw blood from the body to the wound
surface 413 and to draw exudate from the wound 412 through holes 446, into
channels 430, 431 and passageways 442, and out port 440 of cover 422.

Although bandage 410 is described above, it is within the scope of this
disclosure for the ventilated vacuum bandage system to include any suitable bandage
or wound dressing member coupled to the vacuum source 16 to communicate

negative pressure from the vacuum source 16 to the wound 412. Bandage 410,
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therefore, is merely an illustrative bandage for use with the wound care bandage
systems disclosed herein.

The vacuum or negative pressure which draws blood from the body to
the wound surface 413 and draws exudate from the wound 200 up through member
419 promotes the healing of wound 200. As wound 200 heals, granulations form
along the wound surface 413. Granulations, therefore, are the replacement within the
wound bed of tissue lost. As the granulations fill in the wound bed causing the wound
200 to heal, member 419 rides up on the wound surface 413 on top of the granulations
which are formed.

As mentioned above, port 440 of cover 422 communicates with
vacuum source 16 and/or irrigation source 18 via connecter 423 and tube 441. As
shown in Fig. 29, switch valve 455 is provided which allows the caretaker to switch
between the use of the vacuum source 16 and the irrigation source 18. It will be
appreciated that a mechanism other than the switch valve 455 may be used to
selectively couple the vacuum source 16 or the irrigation source 18 to the bandage
410. Simple tube clamps, for example, may be used selectively to open and close the
tube set provided with bandage 410. When valve 455 is switched to operate the
vacuum source 16, the vacuum suction draws exudate up through holes 446 and
radially inwardly through passageways 442 toward port 440 and finally through
connecter 423 and tube 441. Although tube 441 has been referred to as vacuum tube
441, tube 441 may also be used as an irrigation tube carrying liquid to the wound 200
from irrigation source 18, as described above.

As mentioned above, bandage 410 includes vent 460 similar to vents
19, 119, 219 described above. Vent 460 also operates to increase air flow through the
wound 200 and the passageways 442 of member 419 while vacuum source 16 applies
suction to wound 200. Without vent 460 a generally closed system is created between
vacuum bandage 410 and vacuum source 414. For example, in bandages without vent
460, once the requisite amount of air in the tubing 441 and below sealing film 450
within vacuum space 453 has been removed by the vacuum source 16 to create a
predetermined negative pressure at wound surface 413, it is possible for the system to
become generally static inhibiting much, if any, fluid flow from wound surface 413
through passageways 442 and out port 440 and connector 423. Vent 460, however,
opens the system to aspirate the passageways 442 and tube 41 of the system which
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promotes removal of debris that may be clogging the system.

Vent 60 acts as a first port of bandage 410 and port 440 of member 419
acts as a second port of bandage 410. Bandage 410, therefore, includes a first port in
communication with the surrounding atmosphere above or around bandage 410 and a
second port in communication with the vacuum source 16. When vacuum source 16
is running, a pressure differential is initially created as vacuum source 16 draws more
air out from beneath sealing film 450 than is drawn in from the surrounding
atmosphere through vent 460. Therefore, a negative pressure is created above wound
200. Once a desired negative pressure above wound 200 is reached, that negative
pressure may be maintained so that the amount of air flow into the bandage through
vent 460 is generally equal to the amount of air flow out of the bandage 410 through
connecter 423 and tube 441 by vacuum source 16. The two ports of bandage 410
allow an air flow current to be created beneath the film 450 to generally preveﬁt the
bandage 410 and vacuum source 16 system from becoming static.

As shown in Figs. 29 and 30, vent 460 comprises a vent line or tube
462 having a first end 464 and an opposite second end 466. Illustrative vent line 462
runs parallel to tube 441 and is coupled to tube 441 by one or more couplers 468, as
shown in Figs. 30 and 31. First end 464 is positioned to lie below sealing film 450
and above member 419. As shown in Fig. 30, first end 464 is adjacent top surface
436 of cover 422 and second end 466 of vent line 462 is positioned outside the
vacuum space 453 defined between wound surface 413 and sealing film 450. Thus,
second end 466 communicates with the surrounding atmosphere to draw air from the
surrounding atmosphere into the system and through passageways 442 of member
419. Although vent 460 is illustrated as a tube, it is within the scope of this disclosure
for vent 460 to include any type of conduit or passage which provides communication
between the atmosphere surrounding the bandage 410 and the passageways 442 of the
bandage 410.

An air filter 470 similar to filter 34, described above, is coupled to
second end 466 of vent line 462 as shown in Figs. 29 and 30. Illustratively, air filter
470 is a 0.2 micron anti-microbial filter for preventing bacteria and other
microorganisms in the atmosphere from entering the wound space below film 450.
Filter 470 is also hydrophobic. Such an air filter, for example, is made by
W.L. Gore & Associates, Inc. of Elkton, MD. A cap or a valve 472 is also coupled to
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second end 466 of vent line 462. As shown in Figs. 29 and 30, filter 470 is positioned
between end 466 and valve 472. Valve 472 allows a user to manually control and
adjust the amount of air flow into vent line 462. For example, valve 472 is movable
between a fully closed position and a fully opened position. In the fully closed
position, no air flow is permitted through valve 472 and the system operates as a
closed system. In the fully open position, a maximum amount of air is drawn in
through the valve 472 and vent line 462 so that the system operates as an open system
to aspirate the passageways 442 of member 419 and create fluid flow throughout the
system. The valve 472 is also adjustable to any desired partially open position
between the fully closed position and the fully open position. Therefore, the amount
of air flow through vent line 462 is adjustable by the caregiver.

While the valve 472 is open or partially open and air is being drawn in
through vent line 462, vacuum source 16 will maintain a ncgative pressure under
sealing film 450 while vacuum source 16 is operating. In other words, the vacuum
bandage 410 and vacuum source 16 act to initially vent less air into the system than is
vacuumed out of the system to create a negative pressure above the wound 200. Once
created, the negative pressure above the wound 200 is maintained by vacuum source
16 when vent line 462 is open. For example, even though vent line 462 is open,
vacuum source 16 is still able to create a negative pressure above wound 200 as a
result of the pneumatic resistance provided by the vent 460. The vent line 462 and air
filter 470 create pneumatic resistance to the entry of air from the surrounding
atmosphere into the space 453 above the wound 200 when the valve 472 is open, thus
enabling the net effect to be a negative pressure above the wound 200 created by the
vacuum source 16. In preferred embodiments, vent 460 is open or partially open
while the vacuum source 16 is operating. It is within the scope of the disclosure,
however, to close the vent 460 while the vacuum source is running.

Although vent line 462 is shown to run parallel to tube 441, it is within
the scope of this disclosure to position vent line 462 anywhere so long as first end 464
is positioned below sealing film 450 and second end 466 communicates with the
surrounding atmosphere. Vent line 462 of the embodiment of Figs. 29-31 comprises a
separate tube formed independently from tube 441 and coupled to tube 441 by
couplers 468, such as medical tape wrapped around tube 441 and vent line 462. Figs.

32-33, as well as Fig. 4, described above, illustrate the cross sections of various
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alternative vent lines and vacuum/irrigation tube combinations.

The embodiments shown in Figs. 32 and 33 as well as Fig. 4 illustrate
parallel vent lines and vacuum/irrigation tubes which do not require a coupler 68, for
example, to maintain their parallel relationship. A vent line and vacuum tube
combination 480 is shown in Fig. 32. Combination 480 includes vent line
passageway 482 and vacuum/irrigation passageway 484 separated from vent line
passageway 482 by a partition 486. As shown in Fig. 32, combination 480 has a
circular cross-section defined by an outer wall 488. Combination 480 is extruded or
manufactured as a single tube having two passages or lumens, whereas vent line 462
and tube 441 of Fig. 31 are extruded or manufactured separately.

Another illustrative vent line and vacuum/irrigation tube combination
490 is shown in Fig. 33. In combination 490, vent line 462 and tube 441 are
integrally coupled to each other. As illustrated, vent line 462 includes an outer wall
492 and tube 441 includes an outer wall 494. A portion of outer wall 492 is integrally
coupled to a portion of outer wall 494. An external coupler 468, for example, is not
required to maintain the parallel relationship of vent line 462 and tube 441 of
combination 490. Further, combination 490 is extruded or manufactured as a single
tube having two passages or lumens.

Yet another illustrative vent line and vacuum/irrigation tube
combination is shown in Fig. 4 as multi-lumen tube 20 and was discussed above with
reference to system 10. Multi-lumen tube is a single multi-lumen tube having outer
wall 25 and a central, inner lumen or vacuum passageway 22. Passageway 22 may be
coupled at one end to either the vacuum source 16 or the irrigation source 18 of
system 410 and may be coupled at the other end to connecter 423 of member 419 via
the barbed coupler 498, as shown in Fig. 3, and described in more detail below. As
mentioned above with respect to system 10, multi-lumen tube 20 further includes four
outer lumens or air vent passageways 24. Passageways 24 are formed within outer
wall 25 and around central passageway 22. Passageways 24 are in communication
with the atmosphere surrounding bandage 410 at one end and are in communication
with the vacuum space 453 below sealing film 450. Combination 500 is also extruded
or manufactured as a single tube.

As shown in Figs. 29 and 30, barbed tube coupler 498 is received
within tube 441 and horizontal passageway 427 of connector 423. Coupler 498
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includes ridges 499 for preventing coupler 498 from separating from either tube 441
or connector 423. The vent line and vacuum tube combinations 480, 490 of Figs. 32
and 33 as well as multi-lumen tube 20 of Fig. 4, are also coupled to connector 423 via
coupler 498. For example, coupler 498 is received within tube passageway 484 of
vent line and vacuum tube combination 480 leaving vent line passageway 482 free to
draw air into the bandage 410 from the surrounding atmosphere. Coupler 498 is also
received within tube 441 of combination 490 and vacuum passageway 22 of multi-
lumen tube 20. Tt is within the scope of this disclosure to further include
combinations 480, 490 where vent line passageway 482 and vent line 462
respectively, extend beyond tube passageway 484 and tube 441 to space first end 464
of vent line passageway 482 and vent line 462 away from tube passageway 484 and
tube 441.

Vent 460, shown in Figs. 29 and 30, comprises vent line 462, filter
470, and valve 472 as mentioned above. However, it is within the scope of this
disclosure to provide any vent in communication with both vacuum space 453 and
passageways 442 and with the surrounding atmosphere. In other words, a vent is
provided for communication between an area outside bandage 410 and an area within
bandage 410 below film 450 or any other sealing means to permit air to flow through
the system to aspirate the passageways 442 of the system and to allow the system to
operate as an open system. The vent 460 is provided to create a fluid flow path from
outside the sealing means, through the sealing means to the member 419 and finally
through the holes 446 and passageways 442 of the member 419 and out port 440 of
member 419.

The air from vent 460 flows within the wound space 453 below film
450, or a similar sealing means, and above wound surface 413 of wound 200. For
example, some air from the surrounding atmosphere reaches passageways 442
through openings at the peripheral edges of member 419 and some reaches
passageways 442 through holes 446 via various gaps which may exist between wound
surface 413 of wound 200 and wound facing surface 424 of member 419. Further,
ribs, protrusions, nubs, or texturing on wound facing surface 424 act to promote air
flow through holes 446 by providing a space between wound surface 413 and wound
facing surface 424.

Although vent 460 is provided to create a fluid flow path from the
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surrounding atmosphere through the passageways 442 of member 419 and out port
440 of member 419, it is within the scope of this disclosure for vent line 462 of vent
460 to also be used as a separate irrigation line after filter 420 and valve 472 are
detached from line 462. This second line may be connected to the irrigation source
18, for example, rather than be exposed to the surrounding atmosphere. It is therefore
within the scope of this disclosure to connect second end 466 of vent line 462 to
irrigation source 18 to permit irrigation of bandage 410 and wound surface 413
simultaneously with the operation of the vacuum source 16.

Although this invention has been described in detail with reference to
certain embodiments, variations and modifications exist within the scope and spirit of

the invention as described and defined in the following claims.
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CLAIMS:

1. A vacuum bandage connectable to a vacuum source and
provided for use with a wound having a wound surface, the bandage comprising:

a wound contacting surface adapted to be in contact with and generally
conform to the wound surface,

a plurality of discrete passageways defined by a non-porous material,
the passageways being configured for communication with the wound surface and
with the vacuum source, and

a vent in communication with the passageways and configured for
communication with the atmosphere surrounding the bandage.

2. The bandage of claim 1, wherein the vent comprises a tube and
a filter coupled to the vent tube.

3. The bandage of claim 2, wherein the vent comprises a
removable cap coupled to the filter.

4. The bandage of claim 2, wherein the vent comprises a tube and
a valve coupled to the tube, the valve being movable between a closed position
prohibiting air flow through the tube and an open position allowing air flow through
the tube.

5. The bandage of claim 1, further including a sealing means to
seal about the wound and provide a sealed space above the wound and below the
sealing means, and wherein the vent comprises a tube having a first end in
communication with the space above the wound and a second end in communication
with the air above the sealing means.

6. The bandage of claim 5, wherein the vent includes an air filter
and a valve each coupled to the second end of the tube.

7. The bandage of claim 5, wherein the first end of the tube is
positioned adjacent to a top surface of the member.

8. A vacuum bandage connectable to a vacuum source and
provided for use with a wound having a wound surface, the bandage comprising,

a non-porous member having a wound contacting surface adapted to be
in contact with and generally conform to the wound surface, the member further

including distinct passageways configured for communication with the wound surface
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and configured for communication with the vacuum source,

an outer cover adjacent to the member to create a vacuum space
between the cover and the wound surface, the passageways of the member being
positioned within the vacuum space, and

a port in communication with the vacuum space and configured to
communicate with an area outside the vacuum space to create a fluid flow path from
the area outside the vacuum space to the vacuum space.

9. The bandage of claim 8, wherein the port is configured for
communication with an irrigation source to pass fluid through the port and into the
vacuum space.

10. The bandage of claim 9, further including a second port in
communication with the passageways and configured for communication with the
vacuum source.

11. The bandage of claim 8, wherein the port includes a first end in
communication with the passageways and a second end in communication with the
area outside the sealing means, and further including a valve coupled to the second
end of the port, the valve being movable between a fully closed and fully opened
position.

12. A tubing set for use with a vacuum bandage coupled to a
vacuum source, the vacuum bandage having a member including a wound contacting
surface adapted to be in contact with and conform to a wound surface, a port in
communication with the vacuum source, and a plurality of passageways in
communication with the wound surface and the port, the tubing set comprising:

a first tube configured to communicate with the port and the vacuum
source,

a second tube configured to communicate with the passageways and
the atmosphere surrounding the vacuum bandage to provide air flow from the
surrounding atmosphere to the passageways of the vacuum bandage,

an air filter coupled to the second tube, and

a valve coupled to the second tube, the valve being operable between a
closed position preventing air flow from the atmosphere to the vacuum bandage and
an open position permitting air flow from the atmosphere through the filter to the

vacuum bandage.
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13. A bandage for use with a wound comprising:

a wound contacting member adapted to be in contact with and
generally conform to the surface of the wound,

a vent in communication with the member and with the atmosphere
surrounding the bandage to provide a passageway from the atmosphere to the
member, and

a filter coupled to the vent and configured to filter the air passing
through the vent from the atmosphere to the member.

14. The bandage of claim 13, wherein the passageway is a tube
having a first end configured for in communication with the atmosphere and a second
end in communication with the member.

15. The bandage of claim 14, wherein the bandage further includes
a filter coupled to the first end of the tube.

16. The bandage of claim 13, wherein the member includes a port
configured for communication with a vacuum source, holes configured for
communication with the wound surface, and a passageway between each hole and the
port, and wherein the vent is in communication with the passageways.

17. The bandage of claim 16, wherein the member is generally
non-compressible.

18. The bandage of claim 16, wherein the member is generally
non-porous.

19. A vacuum bandage for use with a wound and a vacuum source,
the bandage comprising:

a wound contacting member adapted to be in contact with and
generally conform to a wound surface of the wound,

a cover positioned over the member and configured to seal to the
patient’s healthy skin surrounding the wound to create a space below the cover and
above the wound,

a vent in communication with the space and configured for
communication with the atmosphere surrounding the bandage, and

a port in communication with the space and configured for
communication with the vacuum source.

20. A method for creating continuous air flow above a wound
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surface while maintaining a continuous negative atmosphere above the surface
comprising the steps of:

placing a bandage over the wound surface and the bandage having a
vacuum port and a vent,

creating a sealed environment above the wound,

connecting the port to a vacuum source, the vent being in
communication with the atmosphere surrounding the bandage, and

drawing air in from the atmosphere through the vent of the bandage,
over the wound surface, and out the port of the bandage by operation of the vacuum
source.

21. A method for applying a negative pressure therapy to a wound
surface comprising the steps of:

applying a wound dressing member to the wound surface, the member
including a port for communication with a vacuum source, a wound contacting
surface having holes formed therein, and passageways communicating between the
holes and the port,

applying a cover to establish a vacuum space between the cover and
the wound surface,

providing a passageway communicating between the vacuum space
and the atmosphere to create an air flow path from the atmosphere to the vacuum
space, through the holes and passageways, and out the port of the member, and

operating the vacuum source to create a negative pressure above the
wound.

22. The method of claim 21, wherein the passageway is open when
the vacuum source is operating

23. A system for ventilating a vacuum bandage covering a wound
having a wound surface, and the bandage being connectable to a vacuum source and
an irrigation source, the system comprising:

a multi-lumen tube configured to couple to the vacuum bandage, the
multi-lumen tube including a first lumen configured to communicate with the vacuum
source, a second lumen in communication with the surrounding atmosphere, and a
third lumen in communication with the irrigation source, and

a wound dressing member coupled to the multi-lumen tube, the wound
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dressing member being provided to communicate negative pressure from the vacuum
source to the wound.

24. The system of claim 23, wherein the multi-lumen tube includes
four lumens to communicate with the surrounding atmosphere.

25. The system of claim 23, wherein a diameter of each of the first
lumen in communication with the vacuum source of the third lumen in
communication with the irrigation source is approximately 3.175 mm, and wherein a
diameter of the second lumen in communication with the surrounding atmosphere is
approximately 0.508 mm.

26. The system of claim 23 wherein the multi-lumen tube includes
an outer wall defining the first lumen, and the second and third lumens are formed in
the outer wall of the multi-lumen tube.

27. The system of claim 26, wherein the multi-lumen tube further
includes four outer lumens formed in the outer wall of the multi-lumen tube and in
communication with the surrounding atmosphere.

28. The system of claim 23, further including a vent coupled to the
multi-lumen tube and including a passageway between the second lumen and the
surrounding atmosphere.

29. The system of claim 28, wherein the vent includes a multi-
lumen connector coupled to the multi-lumen tube and a single-lumen connector
configured to be coupled to the vacuum source.

30. The system of claim 29, wherein the vent further includes
another single-lumen connector configured to be coupled to the irrigation source.

31. The system of claim 30, wherein the multi-lumen connector
includes an irrigation conduit coupled to the single-lumen connector configured to be
coupled to the irrigation source and a vacuum conduit coupled to the single-lumen
connector configured to be coupled to the vacuum source.

32. The system of claim 31, wherein the multi-lumen connector
further includes an outer conduit positioned around and spaced-apart from the vacuum
and irrigation conduits to create a space in communication with the second lumen and
with the surrounding atmosphere.

33. The system of claim 29, wherein the multi-lumen connector

includes a vacuum conduit, an irrigation conduit, and an outer conduit positioned
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around and spaced-apart from the vacuum and irrigation conduits to create a space,
and further wherein the vent includes a filter in communication with the annular space
and with the surrounding atmosphere.

34. The system of claim 29, wherein the multi-lumen connector
includes an inner conduit in communication with the single-lumen connector and an
outer conduit in communication with the passageway and the surrounding
atmosphere.

35. The system of claim 34, wherein the vent further includes a
filter in communication with the outer conduit.

36. The system of claim 23, wherein the vent includes a multi-
lumen connector coupled to the multi-lumen tube, a single lumen connector in
communication with the first lumen and configured to communicate with the vacuum
source, and a filter in communication with the second lumen.

37. The system of claim 36, wherein the multi-lumen connector
includes an inner conduit in communication with the first lumen of the multi-lumen
tube, and an outer conduit in communication with the second lumen, and wherein the
filter is in communication with the outer conduit.

38. A vent for use with a vacuum bandage in communication with
a wound and a vacuum source, the vent comprising:

a multi-lumen connector configured to communicate with the bandage,
the multi-lumen connector having an inner conduit defining a vacuum passageway in
communication with the vacuum source, and an outer conduit defining a vent
passageway in communication with the surrounding atmosphere, and

a single-lumen connector coupled to the vacuum passageway and
configured to communicate with the vacuum source.

39. The vent of claim 38, further including an anti-microbial filter
in communication with the atmosphere and with the vent passageway.

40. The vent of claim 39, further including a housing for the filter,
the housing being coupled to the multi-lumen connector.

41. The vent of claim 39, further including an opening connecting
the outer conduit with the filter.

42, The vent of claim 38, wherein the multi-lumen connector

further including a second inner conduit defining an irrigation passageway in
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communication with the irrigation source, and the vent further including a second
single-lumen connector in communication with the second inner conduit.

43. A vented vacuum bandage system for use with a wound and a
vacuum source, comprising:

a bandage configured to lie adjacent the wound to create a sealed
environment about the wound,

a vent positioned between the bandage and the vacuum source,

a vacuum passageway extending from the bandage, through the vent,
to the vacuum source, and

a vent passageway extending from the bandage to the vent in
communication with the surrounding atmosphere.

44, The system of claim 43, further including a tube having a first
end coupled to the bandage and a second end coupled to the vent, the tube including
the vent passageway and a portion of the vacuum passageway from the bandage to the
vent.

45. The system of claim 44, wherein the tube further includes an
irrigation passageway from the bandage to the vent.

46. The system of claim 44, wherein the tube has an outer body
forming an inner lumen defining the vacuum passageway and an outer lumen formed
in the outer wall defining the vent passageway.

47. The system of claim 46, wherein the tube has four outer lumens
formed in the outer body.

48. The system of claim 44, wherein the vent includes a multi-
lumen connector coupled to the tube and a single-lumen connector configured to
communicate with the vacuum source.

49. The system of claim 48, wherein the multi-lumen connector
includes an inner conduit and an outer conduit around the inner conduit, and further
wherein the vacuum passageway is in communication with the inner conduit and the
vent passageway is in communication with the outer conduit.

50. The system of claim 49, wherein the vent further includes an
opening between the outer conduit and the surrounding atmosphere.

51. The system of claim 49, wherein the inner conduit is in

communication with the single-lumen connector and the outer conduit is in
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communication with the surrounding atmosphere.

52. The system of claim 50, wherein the vent further includes a
filter housing coupled to the outer conduit, and a filter housed within the filter
housing and positioned between the opening of the vent and the surrounding
atmosphere.

53. The system of claim 52, wherein the filter is a 0.2 micron filter.

54. The system of claim 44, wherein the bandage includes a
member having distinct passageways formed therein and distinct holes in
communication with the passageways and configured to communicate with the
wound, and wherein the second lumen of the tube is in communication with the holes
and passageways.

55. A vented vacuum bandage system for use with a wound, a
vacuum source, and an irrigation source, the system comprising:

a bandage positioned adjacent the wound to create a sealed
environment around the wound,

a vacuum source in communication with the bandage to create a
negative pressure between the bandage and the wound,

a first passageway in communication with the bandage and with the
surrounding atmosphere,

a second passageway in communication with the bandage and with the
vacuum source, and

a third passageway in communication with the bandage and with the
irrigation source.

56. The system of claim 55, further including an irrigation source
and a third passageway in communication with the bandage and with the irngation
source.

57. The system of claim 56, further including a vent including the
first, second, and third passageways.

58. A wound bandage system for use with a wound, a negative
pressure source, and an irrigation source, comprising:

a wound bandage, and

a vent apparatus through which ambient atmosphere vents to the

wound bandage, through which irrigation fluid flows from the irrigation source to the
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wound bandage, and through which negative pressure is communicated to the wound
bandage.

59. A vent-valve apparatus for use with a vacuum bandage coupled
to a wound to provide sclective communication between the wound and either a
vacuum source or an irrigation source, comprising:

a vent in communication with the atmosphere and configured to
communicate with the wound, and

a stopcock coupled to the vent and in selective communication with the
vacuum source and the irmgation source, the stopcock being movable between a
vacuum position connecting the wound with the vacuum source and an irrigation
position connecting the wound with the irrigation source.

60. The apparatus of claim 59, further including a multi-lumen
connector having a first conduit coupled to the vent and a second conduit configured
to communicate with one of the vacuum source and the irrigation source.

61. The apparatus of claim 60, wherein the multi-lumen connector
further includes a third conduit and wherein the second conduit is configured to
communicate with the vacuum source and the third conduit is configured to
communicate with the irrigation source.

62. The apparatus of claim 61, wherein the vent includes the multi-
lumen connector and a first single-lumen connector coupled to the second conduit of
the multi-lumen connector and a second single-lumen connector coupled to the third
conduit of the multi-lumen connector.

63. The apparatus of claim 61, wherein the stopcock includes a
vacuum connector coupled to the first conduit and an irrigation connector coupled to
the second conduit.

64. The apparatus of claim 60, further including a filter coupled to
the multi-lumen connector and in communication with the first conduit of the multi-
lumen connector.

65. Tte apparatus of claim 59, wherein the stopcock includes a
handle having a first cut-out portion and a second cut-out portion.

66. The apparatus of claim 65, wherein the stopcock includes a
vacuum conduit in communication with the first cut-out portion and configured to be

coupled to the vacuum source and an irrigation conduit in communication with the
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second cut-out portion and configured to be coupled to the irrigation source.

67. The apparatus of claim 66, wherein the stopcock defines an
aperture for receiving a portion of the handle, and wherein the vacuum conduit
includes a first portion in communication with the aperture and a second portion in
communication with the aperture and the irrigation conduit includes a first portion in
communication with the aperture and a second portion in communication with the
aperture, and further wherein the handle is rotatable within the aperture to selectively
align the first cut-out portion with the first and second portions of the vacuum conduit
when the stopcock is in the vacuum position and to selectively align the second cut-
out portion with the first and second portions of the irrigation conduit when the
stopcock is in the irrigation position.

68. The apparatus of claim 66, wherein the first cut-out portion lies
in a first plane and the second cut-out portion lies in a second plane parallel to the first
plane.

69. A wound bandage system for use with a vacuum bandage on a
wound, comprising:

a multi-lumen tube having a first lumen configured to be coupled to a
vacuum source, a second lumen configured to be coupled to an irrigation source, and
a third lumen in communication with the surrounding atmosphere,

a vent-valve apparatus coupled to the multi-lumen tube, the apparatus
having a vent coupled to the third lumen, a filter coupled to the vent, and a valve
coupled to the first and second lumens, the vent-valve apparatus provided to
selectively communicate negative pressure and irrigation fluids to the wound while
exposing the wound to the surrounding atmosphere through the vent,

a first single-lumen tube coupled to the vent-valve apparatus and
configured to be coupled to the vacuum source, and

a second single-lumen tube coupled to the vent-valve apparatus and
configured to be coupled to the irrigation source.

70. A vent-valve apparatus for use with a vacuum bandage coupled
to a wound, a vacuum source coupled to the bandage, and an irrigation source coupled
to the bandage, the vent-valve apparatus comprising:

a vacuum conduit configured to be coupled to the vacuum source,

an irrigation conduit configured to be coupled to the irrigation source,
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a body having an aperture in communication with the vacuum conduit
and the irrigation conduit,

a rotatable handle received in part within the aperture and including a
passageway configured to selectively communicate the vacuum conduit and the
irrigation conduit with the wound,

a vent in communication with the atmosphere and configured to
communicate with the wound.

71. A wound care bandage system for use with a vacuum bandage
coupled to a wound, a vacuum source coupled to the bandage, and an irrigation source
coupled to the bandage, the system comprising:

a vacuum passageway in communication with the wound and the
vacuum source,

an irrigation passageway in communication with the wound and the
vacuum source,

a ventilation passageway in communication with the wound and the
surrounding atmosphere, and

a valve coupled to the vacuum passageway and the irrigation
passageway to selectively communicate the wound with either the vacuum source or
the irrigation source.

72. A vent-valve apparatus for use with a vacuum bandage coupled
to a wound to provide selective communication between the wound and either a
vacuum source or an irrigation source, comprising:

a stopcock having a body including a wound connector configured to
communicate with the wound, a vacuum connector configured to communicate with
the vacuum source, and an irrigation connector configured to communicate with the
irrigation source, and a handle rotatably coupled to the body and movable between a
vacuum position connecting the wound connector with the vacuum connector and an
irrigation position connecting the wound connector and the irrigation connector, and

a passageway in communication with the surrounding atmosphere and
configured to communicate with the wound.

73. The apparatus of claim 72, wherein the apparatus further
includes a multi-lumen connector having an outer conduit and an inner conduit.

74. The apparatus of claim 73, wherein the inner conduit is in
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communication with the single-lumen connector and the outer conduit is configured
to communicate with the surrounding atmosphere.

75. The apparatus of claim 74, further including a filter coupled to
the passageway, and wherein the passageway connects the outer conduit with the
filter.

76. The apparatus of claim 73, wherein the handle includes a grip
and a stem coupled to the grip, and wherein the stem includes a cut-out portion
forming a passageway to selectively connect the wound connector with either the
vacuum connector or the irrigation connector.

77. The apparatus of claim 76, wherein the body of the stopcock
includes an aperture and the stem is received within the aperture.

78. The apparatus of claim 76, wherein the cut-out portion is semi-
circular in shape.

79. The apparatus of claim 73, wherein the apparatus includes a
vent comprising the passageway and the multi-lumen connector, and wherein the vent
further includes a single-lumen connector coupled to the wound connector of the
stopcock..

80. The apparatus of claim 72, wherein the wound connector
includes an outer conduit in communication with the pas'sageway and an inner conduit
in selective communication with the vacuum connector and the irrigation connector.

81. The apparatus of claim 80, wherein the handle includes a grip
and a stem coupled to the handle, and wherein the stem includes a passageway to
selectively connect the wound connector with either the vacuum connector or the
irrigation connector.

82. The apparatus of claim 80, wherein the apparatus further
includes a filter and the passageway connects the outer conduit with the filter.

83. The apparatus of claim 72, wherein the stopcock includes an
outer shell and an inner barrel rotatably coupled to the outer shell and received within
an aperture of the outer shell, and wherein the outer shell includes the wound
connector, the vacuum connector, the irrigation connector, and the passageway.

84. The apparatus of claim 83, wherein the wound connector
includes an inner conduit in selective communication with vacuum connector and the

irrigation connector and an outer conduit in communication with the vent.

Solventum-Exhibit 1002-0442



WO 03/057070 PCT/US02/41228

10

15

20

25

30

-54-
85. The apparatus of claim 84, wherein the vent includes a filter.
86. The apparatus of claim 84, wherein the inner barrel includes an

upper set of passageways to selectively connect the wound connector with either the
vacuum connector or the irrigation connector, and a lower set of passageways to
selectively connect the outer conduit with the vent.

87. The apparatus of claim 86, wherein the outer shell includes a
groove extending between the outer conduit and the lower set of passageways.

88. A vent-valve apparatus for use with a vacuum bandage
coupled to a wound to provide selective communication between the wound and
either a vacuum source or an irrigation source, comprising;:

a multi-lumen connector configured to communicate with the bandage,
the multi-lumen connector including an inner conduit and an outer conduit,

a vacuum connector in selective communication with the inner conduit
of the multi-lumen connector and configured to communicate with the vacuum
source,

an irrigation connector in selective communication with the inner
conduit of the multi-lumen connector and configured to communicate with the
irrigation source, and

an opening in communication with the atmosphere and with the outer
conduit of the multi-lumen connector.

89. The apparatus of claim 88, further including a handle in
communication with and movable relative to the vacuum connector, the irrigation
connector, and the multi-lumen connector between a vacuum position where the
vacuum connector is in communication with the inner conduit and an irrigation
position where the irrigation connector is in communication with the inner conduit.

90. The apparatus of claim 89, wherein the handle includes a grip,
a stem, and a passageway through the stem configured to selectively connect the inner
conduit with either the vacuum connector or the irrigation connector.

91. The apparatus of claim 90, wherein the handle includes a
second passageway in selective communication with the outer conduit and the vent.

92. The apparatus of claim 89, further including a filter coupled to
the vent.

93. The apparatus of claim 88, wherein the outer conduit defines a
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vent passageway in communication with the surrounding atmosphere and the inner
conduit defines a vacuum/irrigation passageway configured to selectively
communicate with the vacuum source and the irrigation source.

94. The apparatus of claim 93, further including a vent comprising
the multi-lumen connector and the passageway and a stopcock coupled to the vent
including the vacuum connector and the irrigation connector.

95. A vent-valve apparatus coupled to a vacuum bandage for
providing selective communication between the bandage and either a vacuum source
or an irrigation source, comprising:

a vent in communication with the atmosphere and the vacuum
bandage,

a valve coupled to the vent,

a vacuum passageway in communication with vacuum source and the
valve,

an irrigation passageway in communication with the irrigation source
and the valve, and

a vacuum/irrigation passageway in communication with the vacuum
bandage and the valve, and in selective communication with the vacuum passageway
and the irrigation passageway.

96. A vent-valve apparatus for use with a vacuum bandage coupled
to a wound to provide selective communication between the wound and either a
vacuum source or an irrigation source, comprising:

an outer body including a central aperture, a vacuum connector in
communication with the vacuum source and the aperture, and an irrigation connector
in communication with the irrigation source and the aperture,

a handle rotatably received within the aperture, the handle having a
passageway formed therein, and

a multi-lumen connector in communication with the wound having an
inner conduit in communication with the wound and the handle, and an outer conduit
in communication with the wound and the surrounding atmosphere.

97. The apparatus of claim 96, wherein the inner conduit is in
selective communication with the vacuum connector and the irrigation connector.

98.  The apparatus of claim 97, wherein the handle is rotatable
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between a vacuum position wherein the passageway provides communication
between the inner conduit and the vacuum connector, and an irrigation position
wherein the passageway provides communication between the inner conduit and the
irrigation connector.

99. A wound care bandage system provided for use with a wound
having a wound surface, a vacuum source, and an irrigation source, comprising:

a bandage configured to lie adjacent the wound surface and seal about
the wound surface to provide a sealed environment below the wound surface,

a multi-lumen tube coupled to the bandage and configured for
communication with the wound surface, the tube including an inner lumen configured
to selectively communicate with the vacuum source and the irrigation source, and an
outer lumen in communication with the surrounding atmosphere, and

a vent-valve assembly coupled to the multi-lumen tube and movable
between a vacuum position connecting the inner lumen with the vacuum source, and
an irrigation position connecting the inner lumen with the irrigation source.

100. The system of claim 99, wherein the multi-lumen tube includes
an outer wall and a plurality of outer lumens formed in the outer wall.

101. The system of claim 100, wherein the vent-valve assembly
includes a vent in communication with the outer lumens of the multi-lumen tube.

102. The system of claim 101, wherein the vent includes a filter.

103. The system of claim 100, wherein the vent valve assembly
includes a multi-lumen connector coupled to the multi-lumen tube, and wherein the
multi-lumen connector includes an inner conduit to be received within the inner
lumen of the multi-lumen tube and an outer conduit to receive the outer wall of the
multi-lumen tube.

104. The system of claim 103 wherein the outer conduit is in
communication with the vent.

105. The system of claim 99, wherein the vent-valve assembly
includes a body having a vacuum connector, an irrigation connector, and an aperture
in communication with the vacuum connector and the irrigation connector.

106. The system of claim 105, wherein the vent-valve assembly
further includes a handle rotatably received within the aperture, the handle includes a

passageway to selectively connect the vacuum connector with the inner conduit and
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the irrigation connector with the inner conduit.

107. The system of claim 106, wherein the handle includes another
passageway to selectively connect the vent with the outer conduit of the multi-lumen
connector.

108. A method of wound care therapy is provided for wound having
a wound surface, comprising the steps of:

applying a bandage over the wound surface to seal about the wound
surface,

coupling a multi-lumen tube to the bandage to communication with the
wound surface, the multi-lumen tube including an inner lumen and an outer lumen,

coupling the inner lumen of the multi-lumen tube to a multi-lumen
connector of an apparatus in selective communication with a vacuum source and an
trrigation source,

coupling an outer lumen of the multi-lumen tube to a vent in
communication with the atmosphere,

coupling a single lumen tube to an irrigation connector of the apparatus
for communication with the irrigation source,

coupling a single lumen tube to a vacuum connector of the apparatus
for communication with the vacuum source, and

moving the apparatus between a vacuum position where the vacuum
connector is in communication with the inner lumen of the multi-lumen tube and an
irrigation position where the vacuum connector is in communication with the inner
lumen of the multi-lumen tube.

109. A method of wound care therapy is provided for wound having
a wound surface, comprising the steps of:

coupling a bandage to a first fluid line and a second fluid line,

coupling the first fluid line to a vent in communication with the
surrounding atmosphere,

coupling the second fluid line to a valve in selective communication
with a vacuum source and an irrigation source, and

switching the valve between a vacuum position where the second fluid
line is in communication with the vacuum source, and an irrigation position where the

second fluid line is in communication with the irrigation source.
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110. A wound bandage system for use with a wound, comprising:

a bandage,

an irrigation source,

a negative pressure source,

a vent-valve apparatus,

a first single lumen tube coupled to the irrigation source and the vent-
valve apparatus,

a second single lumen tube coupled to the vacuum source and the vent-
valve apparatus, and |

a multi-lumen tube coupled to the vent-valve apparatus and the
bandage.

111. A wound bandage system for use with a wound, a negative
pressure source, and an irrigation source, comprising:

a wound bandage, and

a vent-valve apparatus through which ambient atmosphere vents to the
wound bandage, through which irrigation fluid flows from the irrigation source, and
through which negative pressure is communicated to the wound bandage.

112. The system of claim 111, further including a multi-lumen tube
coupled to the wound bandage at a first end and coupled to the vent-valve apparatus at
a second end.

113. The system of claim 112, wherein the multi-lumen tube
includes an irrigation lumen, a vacuum lumen, and a vent lumen.

114. The system of claim 113, wherein the multi-lumen tube four
vent lumens.

115. The system of claim 111, wherein the vent-valve apparatus
includes a multi-lumen connector coupled to the multi-lumen tube, and wherein the
multi-lumen connector includes an outer conduit formed to receive a portion of a vent
lumen of the multi-lumen tube, a vacuum conduit positioned within the outer conduit
and received within a vacuum lumen of the multi-lumen tube, and an irrigation
conduit positioned within the outer conduit and received within an irrigation lumen of
the multi-lumen tube.

116. The system of claim 115, wherein the vent-valve apparatus

further includes a passageway from the outer conduit to the surrounding atmosphere,
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a filter coupled to the passageway.

117. The system of claim 111, wherein the vent-valve apparatus
includes a vacuum conduit configured to be coupled to the vacuum source, an
irrigation conduit configured to be coupled to the irrigation source, an aperture
defined by a body of the apparatus in communication with the vacuum conduit and
the irrigation conduit, and a handle rotatably received within the aperture to
selectively provide communication between the wound and the irrigation source or
between the wound and the vacuum source.

118. The system of claim 117, wherein the handle includes a first
cut-out portion and a second cut-out portion, and wherein the first cut-out portion is
aligned with the vacuum conduit when the handle is in a first, vacuum position and
wherein the second cut-out portion is aligned with the irrigation conduit when the

handle is in the second, irrigation position.
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Attorney Docket No. 29068U

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

ADAHAN Conf. No.: 4766
Appl. No.: 11/989,297 Examiner: TREYGER
Appl. Filing Date:  January 24, 2008 Art Unit: 3761
Title: WOUND CLOSURE AND DRAINAGE SYSTEM

LETTER TO THE EXAMINER

ATTN: EXAMINER TREYGER
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Dear Examiner:

The IDS is being filed herewith is to replace the IDS filed on June 5, 2008, of
which the 1449 and the references were misplaced within the USPTO.

Evidence of the filing is submitted herewith as the stamped filing receipt, dated
June 5, 2008.

As provided in MPEP § 503, a stamped Filing Receipt/Return Postcard is prima
facie evidence that the United States Patent and Trademark Office has received all of
the items listed on the Filing Receipt. MPEP § 503, provides, in relevant parts that:

The USPTO will stamp the receipt date on the filing receipt.
A filing receipt which itemizes and properly identifies the
items which are being filed serves as prima facie evidence of

receipt in the USPTO of all the items listed thereon on the

date stamped thereon by the USPTO. (Emphasis Added).
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Appl. No. 11/989,297 Attorney Docket No. 29068U
Page 2 of 2

Applicants respectfully submit that the filing receipt stamped by the United States
Patent and Trademark Office on June 5, 2008, clearly and properly identifies all of the
items submitted in the filing. Additionally, none of the items were noted as not being
received. Accordingly, the stamped Filing Receipt submitted herewith serves as prima
facie evidence that the Office received the 1449 and references with the filing of June 5,
2008.

The Examiner is respectfully requested to cite the documents listed on the
attached Form PTO/SB/08 in the next Official Action. In so doing, the Examiner is
respectfully requested to initial in the space adjacent to the listing of each document on
the Form PTO/SB/08, and return a copy of the initialed Form PTO/SB/08 with the next
communication to Applicants, to confirm that these documents have been considered by
the Examiner and made of record in this application.

The Examiner is invited to contact the undersigned attorney at the below-listed

telephone number, with regard to any questions that may arise.

Respectfully submitted,
THE NATH LAW GROUP

/Susanne M. Hopkins/

Susanne M. Hopkins
Registration No. 33,247
Customer No. 20529

Date: November 16, 2010
THE NATH LAW GROUP
112 S. West Street, Alexandria, Virginia 22314

Tel: (703) 548-6284; Fax: (703) 683-8396
SMH/le

Solventum-Exhibit 1002-0465



Attorney Docket No. 29068U

FILING RECEIPT

—
Date: June 5 , 2008 :
Fees: $0.00 Attorney: GMN/JLM/DR

In re Application of:
ADAHAN
Serial No.: 11/989,297 Intl. Appl. No.: PCT/1L2005/000784
Filed: January 24, 2008 Intl. Filing Date:  July 24, 2005
For: WOUND CLOSURE AND DRAINAGE SYSTEM
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THE PTO STAMP HEREON ACKNOWLEDGES RECEIPT OF:

(1) Transmittal Letter;

2) Information Disclosure Statement (2 pages); and

3 PTO Form-1449 (2 pages) with forty-four (44) references cited, and copies of eleven
(11) of the forty-four (44) references cited.

THE NATH LAW GROUP
112 S. West Street
Alexandria, VA 22314
(703) 548-6284
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Approved by: M\
Copy reviewed: \ X;
Filed by: E!Z( .
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X
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2 7503910 B2 2009-03-17 ADAHAN
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Application Number 11989297

Filing Date 2008-01-24
INFORMATION DISCLOSURE First Named Inventor | ADAHAN
STATEMENT BY APPLICANT At Uni
L. nit 3761
( Not for submission under 37 CFR 1.99)
Examiner Name TREYGER

Attorney Dacket Number 29068U

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s)}, TS
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

If you wish to add additional non-patent literature document citation information please click the Add button| Add |

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 602. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. ° Applicant is to place a check mark here if
English language translation is attached.
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Application Number 11989297

Filing Date 2008-01-24
INFORMATION DISCLOSURE First Named Inventor | ADAHAN
STATEMENT BY APPLICANT At Uni
L. nit 3761
( Not for submission under 37 CFR 1.99)
Examiner Name TREYGER

Attorney Dacket Number 29068U

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of informaticn contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[ ] See attached certification statement.
[] The fee setforthin 37 CFR 1.17 (p) has been submitted herewith.

[] A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Susanne M. Hopkins/ Date (YYYY-MM-DD) 2011-01-03

Name/Print Susanne M. Hopkins Registration Number 33247

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collecticn is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The infarmation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552} and the Privacy Act (5 U.S5.C. 552a). Records from this system of records may be disclesed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
hegotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of informatioh shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S5.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atemic Energy Act (42 U.S.C. 218(¢c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce)} directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
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New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Mail Stop AMENDMENT
Attorney Docket No. 29068U

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

Carmeli Adahan Conf. No.: 4766
Application No.: 11/989,297 Examiner: TREYGER, ILYAY.
Filed: January 24, 2008 Group Art Unit: 3761

For: WOUND CLOSURE AND DRAINAGE SYSTEM
AMENDMENT AND RESPONSE

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Dear Commissioner:

This paper is submitted responsive to the non-final Official Action dated October 14,
2010, along with a Petition for a one (1) month extension of time to extend the period to
respond to February 14, 2011. Accordingly, this paper is timely filed.

A Listing of the Claims begins on page 2 of this paper.

Remarks begin on page 10 of this paper.

A Conclusion appears at page 20 of this paper.
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Mail Stop AMENDMENT
Appl. No. 11/989,297

Attorney Docket No. 29068U
Page 2 of 20

AMENDMENTS TO THE CLAIMS

Please amend the claims as follows. This listing of claims replaces all prior

version of the claims in this application.

Claims 1-10 (Canceled)

11.  (currently amended) An enclosure for applying negative pressure to drainingan

open a wound from-liguids-exuded-therefrom , the enclosure being attachable to the wound

circumference so as to define a confined volume, and comprising a tube, the enclosure

having an enclosure outlet connectable by-means-ofatube to aninletof a vacuum pump

source via said tube so that negative pressure may be created in said volume, said tube

comprising a venting arrangement, w

enclosure-or-adjacentto-its-outlet outside said enclosure, such that ambient air can enter
said tube via said venting arrangement and-low-togetherwith-the-exuded-Hguids-underthe

12. (Currently amended) The enclosure ofClaim according to claim 11, havinga

nipple-for-connecting-to-said-tube wherein ambient air can enter said tube via said

venting arrangement and flow to said vacuum source without entering said enclosure.
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Page 3 of 20

13. (Currently amended) The enclosure efGlaim according to claim 11, wherein

said venting arrangement comprises a-pluratity-of one or more bleeding holes is

14. (Currently amended) The enclosure efGlaim according to claim of claim 11,

outlet wherein said venting arrangement is provided in the form of a porous body.

Claims 15-33 (Canceled)

34. (New) The enclosure according to claim 11, wherein said venting arrangement
acts as a flow restrictor to provide, under the action of the vacuum source, a restricted

flow of ambient air therethrough and along said tube.

35. (New) The enclosure according to claim 11, wherein said enclosure facilitates
drainage of fluids exuded from the wound, wherein the ambient air can enter said tube
via said venting arrangement and flow together with the exuded liquids under the action

of the negative pressure.
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36. (New) The enclosure according to claim 11, wherein said venting arrangement
provides for ambient air to enter said enclosure via said tube and for ambient pressure

to be restored in said confined volume when the vacuum source is not operating.

37. (New) The enclosure according to claim 11, wherein in operation of the
enclosure, ambient air enters the tube directly via said venting arrangement without
entering said enclosure when negative pressure is being applied to the wound via said

enclosure.

38. (New) A disposable assembly for applying negative pressure to a wound, the
assembly comprising an enclosure as defined in claim 11 attachable to the wound
circumference so as to define a confined volume, a vacuum pump unit of the vacuum
pump connected to said enclosure so that negative pressure may be created in said
volume, said vacuum pump unit being configured for being detachably attached to a
drive unit of the vacuum pump for operating the pump unit, and a waste container
connected to said vacuum pump unit, wherein said enclosure is connected to an inlet of
said vacuum pump unit via said tube and said waste container is connected to an outlet

of said vacuum pump unit.
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39. (New) A disposable assembly according to claim 38, wherein said assembly

further operates to drain the wound from fluids exuded therefrom, wherein the ambient
air can enter said tube via said venting arrangement and flow together with the exuded
liquids under the action of the negative pressure, and facilitates draining of the exuded

fluids to said waste container.

40. (New) The disposable assembly according to claim 38, wherein said venting

arrangement comprises one or more bleeding holes.

41. (New) The disposable assembly according to claim 38, wherein said venting

arrangement is provided in the form of a porous body.

42. (New) A vacuum system for applying negative pressure to a wound, the
vacuum system comprising an enclosure and a vacuum source, the enclosure being
attachable to the wound circumference so as to define a confined volume, and
comprising a tube, the enclosure having an enclosure outlet connectable to said
vacuum source via said tube so that negative pressure may be created in said volume,

said tube comprising a venting arrangement adjacent to said enclosure outlet, outside
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Attorney Docket No. 29068U
Page 6 of 20

said enclosure, such that ambient air can enter said tube via said venting arrangement,
and further comprising a waste container in fluid communication with said vacuum

source.

43. (New) The vacuum system of claim 42, wherein said vacuum system further
operates to drain the wound from fluids exuded therefrom, wherein the ambient air can
enter said tube via said venting arrangement and flow together with the exuded liquids
under the action of the negative pressure, and facilitates draining of the exuded fluids to

said waste container.

44. (New) The vacuum system according to claim 42, wherein said vacuum source
includes a disposable pump unit detachably attachable to a non-disposable drive unit,
said enclosure and said waste container being disposable so that the ambient air that
enters said tube via said venting arrangement contacts only the disposable elements

and said drained liquids may be disposed of together with said disposable elements.

45. (New) The vacuum system according to claim 44, wherein said pump unit and

said drive unit are adapted for attaching and detaching by simple hand manipulations.
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46. (New) The vacuum system according to claim 42, wherein said venting

arrangement comprises one or more bleeding holes.

47. (New) The vacuum system according to claim 42, wherein said venting

arrangement is provided in the form of a porous body.

48. (New) A vacuum system for applying negative pressure to a wound, the
vacuum system comprising an enclosure and a vacuum source, the enclosure being
attachable to the wound circumference so as to define a confined volume, and
comprising a tube, the enclosure having an enclosure outlet connectable to said
vacuum source via said tube so that negative pressure may be created in said volume,
said tube comprising a venting arrangement adjacent to said enclosure outlet, outside
said enclosure, such that ambient air can enter said tube via said venting arrangement,
wherein said vacuum pump comprises a collection chamber upstream of a pump inlet of
said vacuum source, and wherein said tube is connected to an inlet of said collection

chamber.
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49. (New) The vacuum system of claim 48, wherein said vacuum system further
operates to drain the wound from fluids exuded therefrom, wherein the ambient air can
enter said tube via said venting arrangement and flow together with the exuded liquids
under the action of the negative pressure, and facilitates draining of the exuded fluids to

said waste container.

50. (New) The vacuum system according to claim 48, wherein said vacuum source
includes a disposable pump unit detachably attachable to a non-disposable drive unit,
said enclosure and said collection chamber being disposable so that the ambient air
that enters said tube via said venting arrangement contacts only the disposable
elements and said drained liquids may be disposed of together with said disposable

elements.

51. (New) The vacuum system according to claim 50, wherein said pump unit and

said drive unit are adapted for attaching and detaching by simple hand manipulations.

52. (New) The vacuum system according to claim 48, wherein said venting

arrangement comprises one or more bleeding holes.
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53. (New) The vacuum system according to claim 48, wherein said venting

arrangement is provided in the form of a porous body.
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REMARKS

Claims 1-33 are pending in the application, claims 1-10 and 15-33 are withdrawn
from consideration, and claims 11-14 are rejected in the outstanding Official Action.

After entry of the above amendments, claims 1-10, and 15-33 are canceled without
prejudice or disclaimer of the subject matter contained therein, and claims 11-14 are
amended.

Support for the above amendments appears throughout the originally filed
specification, claims, and drawings.

Applicants, by amending any claims herein, make no admission as to the validity of
any rejection made by the Examiner against any claim. Applicants reserve the right to
reassert any of the claims canceled or the original scope of any claim amended herein, in a
continuing application.

It is respectfully submitted that the above amendments to the claims introduce no
new matter within the meaning of 35 U.S.C. §132. Accordingly, Applicant requests
reconsideration and timely withdrawal of the pending rejections for the reasons discussed

below.

L Claims 11 and 12 stand rejected under 35 U.S.C. §102(b) as being anticipated
by Lerman (U.S. Patent No. 5,941,859)as set forth in paragraph 4 on page 2 of the

Official Action.
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The Examiner asserts that claims 11 and12 are anticipated under 35 U.S.C. §102(b)
by Lerman. This rejection is respectfully traversed.

Applicants respectfully submit that the rejection of claims 11 and 12 must be
withdrawn because the cited reference to Lerman does not disclose, teach, and/or suggest
all of the features of the currently claimed subject matter.

“Anticipation requires the disclosure in a single prior art reference of each element of
the claim under consideration.” W.L. Gore & Assocs. V. Garlock, 721 F.2d 1540, 220
USPQ 303 (Fed. Cir. 1983), cert. denied, 469 U.S. 851 (1984). Further, “when evaluating
the scope of a claim, every limitation in the claim must be considered. U.S.P.T.O.
personnel may not dissect a claimed invention into discrete elements and then evaluate the
elements in isolation. Instead, the claim as a whole must be considered.” U.S.P.T.O.
Interim Guidelines for Examination of Patent Applications for Patent Subject Matter
Eligibility, page 9, October 26, 2005. As the Federal Circuit stated, “[a]nticipation requires
the presence in a single prior art reference disclosure of each and every element of the
claimed invention, arranged as in the claim.” Lindemann Maschinenfabrik GmbH v.
American Hoist & Derrick Col., 730 F.2d 1452, 221 USPQ 481, 485 (Fed. Cir. 1984) (citing
Connell v. Sears, Roebuck & Co., 722 F.2d 1542, 220 USPQ 193 (Fed. Cir. 1983)).

Lerman discloses a wound irrigation shield with fluid scavenging. Lerman describes

that the “perimeter of the shield has a group of cutouts or vacuum breaks 22, shown as
three in number, but fewer or more can be used. Vacuum breaks 22 and suction tube 16

are disposed approximately 180 degrees opposite each other around an imaginary
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symmetrical axis which passes through the apex of the shield.” See column 4, lines 13-18.
Further, Lerman describes the “[V]acuum breaks 22 prevent excessive suction from
being applied to the wound itself and allow air to enter the shield so that there is greater air
flow directed toward the suction tube.” See column 4, lines 43-46.
Independent claim 11 currently recites:
An enclosure for applying negative pressure to a wound, the
enclosure being attachable to the wound circumference so as to define
a confined volume, and comprising a tube, the enclosure having an
enclosure outlet connectable to a vacuum source via said tube so that
negative pressure may be created in said volume, said tube comprising
a venting arrangement, outside said enclosure, such that ambient air
can enter said tube via said venting arrangement.
Lerman does not describe the claimed combination comprising “said tube
comprising a venting arrangement, outside said enclosure, such that ambient air can
enter said tube via said venting arrangement.”
In view of the above, it is submitted that Lerman does not teach each and every
element of the claims as required for anticipation under 35 U.S. C. §102. Thus, Applicant
respectfully requests the Examiner to withdraw this rejection.

It is noted that claim 12 depends on independent claim 11, thus claim 12 is also not

anticipated by Lerman.

1. Claims 13 and 14 stand rejected under 35 U.S.C. 103(a) as being unpatentable
over Lerman (U.S. Patent No. 5,941,859) in paragraph 7 on page 6 of the Official

Action.
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The Examiner asserts that “it would have been obvious to one having ordinary skill in
the art at the time the invention was made to provide the plurality of holes in the form of
porous body in order to simplify the production process, since it has been held to be within
the general skill of a worker in the art to select a know material on the basis of its suitability
for the intended use as a matter of obvious design choice.” Further, the Examiner asserts
that “it would have been obvious to one having ordinary skill in the art at the time the
invention was made to provide bleeding holes on the vacuum tubing in order convenience
the treatment procedure, since it has been held that rearranging parts of an invention
involves only routine skill in the art.” These rejections are respectfully traversed.

To establish an obviousness rejection under 35 U.S.C. § 103(a), four factual
inquiries must be examined. The four factual inquiries include (a) determining the scope
and contents of the prior art; (b) ascertaining the differences between the prior art and the
claims in issue; (c) resolving the level of ordinary skill in the pertinent art; and (d) evaluating
evidence of secondary consideration. Graham v. John Deere, 383 U.S. 1, 17-18 (1966). In
view of these four factors, the analysis supporting a rejection under 35 U.S.C. 103(a)
should be made explicit, and should “identify a reason that would have prompted a person
of ordinary skill in the relevant field to combine the [prior art] elements" in the manner
claimed. KSR Int'l. Co. v. Teleflex, Inc., 127 S. Ct. 1727, 1741 (2007). Furthermore, even
if the prior art may be combined, there must be a reasonable expectation of success, and
the reference or references, when combined, must disclose or suggest all of the claim

limitations. See In re Vaeck, 947 F.2d 488, 20 USPQ2d 1438 (Fed. Cir. 1991).
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Lermandiscloses a wound irrigation shield with fluid scavenging. Lerman describes
that the “perimeter of the shield has a group of cutouts or vacuum breaks 22, shown as
three in number, but fewer or more can be used. Vacuum breaks 22 and suction tube 16
are disposed approximately 180 degrees opposite each other around an imaginary
symmetrical axis which passes through the apex of the shield.” See column 4, lines 13-18.

Further, Lerman describes the “[V]acuum breaks 22 prevent excessive suction from
being applied to the wound itself and allow air to enter the shield so that there is greater air
flow directed toward the suction tube.” See column 4, lines 43-46.

Independent claim 11 currently recites:

An enclosure for applying negative pressure to a wound, the
enclosure being attachable to the wound circumference so as to define
a confined volume, and comprising a tube, the enclosure having an
enclosure outlet connectable to a vacuum source via said tube so that
negative pressure may be created in said volume, said tube comprising
a venting arrangement, outside said enclosure, such that ambient air
can enter said tube via said venting arrangement.

Lerman does not describe the claimed combination comprising “said tube
comprising a venting arrangement, outside said enclosure, such that ambient air can
enter said tube via said venting arrangement.”

The Examiner agrees that such a venting arrangement is novel and not disclosed in
Lerman, but argues that it would have been obvious to provide the “bleeding holes” of

Lerman in the tubing 26, since:
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1. tubing 26 and enclosure 10 form a common confined volume;

2. shifting the position of the holes would not have modified operation of the
device; and

3. re-arranging parts of an invention involves only routine skill in the art.

The Examiner suggests that it would have been obvious to provide the bleeding
holes in the suction tube “to convenience the procedure since it has been held that
rearranging parts of an invention involves only routine skill in the art’. Itis not entirely clear
what the Examiner means by “convenience”, and how this would be an improvement over
the disclosed position of the holes in the shield.

Lerman is directed to a wound irrigation device for use with a standard syringe and
suction trap comprises a shield 10 which incorporates an irrigation tube 12 and nozzle 14 to
deliver fluid at high pressure to a wound.

As clearly stated in the Abstract and elsewhere in Lerman, the intended purpose of
the shield in Lerman is to protect the operator from splashback, and includes a suction
tube 16 to scavenge effluent, thus preventing spillage back into the wound or onto the
patient and environs.

Regarding item 1 above, the tubing 26 is connected to the shield 10, and the internal
volume of the tube is nominally in fluid communication with the internal volume of the
shield. However, it is the other end of the tube that is connected to the pump, and thus, in
operation of the pump, fluid is meant to flow only in one direction, i.e. from the shield to the

tube, but not vice versa.
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Furthermore, if the position of the holes is changed, then the fluid dynamics changes
from a situation in which the flow through the holes and the shield and to the suction tube
are essentially “in series” when the holes are in shield, to a situation in which the flow
through the holes and the shield and to the suction tube are essentially “in parallel” when
the holes are in the suction tube.

Regarding item 3, it is clear from the figures of Lerman, that the sum total of cross-
sectional flow areas through the vacuum breaks in each of the illustrated embodiments
could easily exceed the cross-sectional flow area of the suction tube. In such case, it is not
entirely clear how one skilled in the art would go about transferring these “holes” to the
suction tube, and still ensure that there is still a fluid flow from the shield to the suction tube.

Regarding item 2, it is respectfully submitted that the position of the holes 22 in
Lerman does affect the operation of the device, particularly when shifting the position of the
holes from being on the shield to being on the tube, as suggested by the Examiner.

Vacuum breaks 22, referred to by the Examiner (and thus herein as well) as “holes”
are provided to “prevent excessive suction from being applied to the wound itself and allow
air to enter the shield so that there is greater air flow toward the suction tube” (column 4,
lines 44-46).

Thus, when, as actually disclosed in Lerman, the holes 22 are provided on the
shield 10 itself, the effect is to provide greater air flow towards the suction tube, through
the enclosed volume of the shield. This forces the ambient air to pass over the wound, and

the flow of air over the wound enhances drainage of the wound.
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Placing any of the “holes” on tube 26 instead of on the shield would not “allow air to
enter the shield’ through these holes, contrary to the stated purpose of the “holes” in
column 4, lines 44-46 of Lerman, since the tube is downstream of the shield and the
suction provided by the vacuum pump would result in ambient air entering the tube via
these holes and going straight to the pump, bypassing the shield. This is self evident.

It is also to be noted that operation of the device 28 in Lerman would be substantially
different in at least some circumstances, according to the position of the holes, for example
where the suction port of the suction tube to the shield were to be blocked during pumping.
In such circumstances, and with the “holes” located on the shield, the device 28 would
increase suction significantly due to the blockage, and the user may be easily alerted to this
(the motor would sound strained, for example), enabling the user to check the shield and to
unblock the suction opening, and then continue as normal. On the other hand, with the
holes transferred to the suction tube, such a blockage at the suction tube port would result
in more ambient air being sucked through the holes and the suction tube, but no significant
increase in suction. The operator would not realize that there is a blockage as the device
would continue to work at the more or less normal suction levels, and moreover the
collection reservoir would show that no fluid is being collected. This could give the wrong
indication to the user that there is no more wound fluid to collect, while the reality would be
that more and more fluid is being deposited in the shield. Thus, when the shield is removed,
the fluids therein would, unexpected by the user, splash and contaminate the environment,

contrary to the purpose of the device.
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Furthermore, having the holes in the shield, as disclosed in Lerman, induces
entrainment of fluids in the shield and increases the air flow through the shield and
towards the suction tube (column 4, lines 44-46). However, placing the holes in the
suction tube instead of on the shield can actually have the opposite effect, since the direct
suction of ambient air through the suction tube hole actually results in there being less
suction available for the shield itself (since now the suction is being shared by the fluid flow
coming from the shield and the fluid flow coming from the holes (these two flows now being
“in parallel” rather than “in series”™)), and thus less air and fluids are actually sucked through
the shield and towards the suction tube via the shield. In fact, if the total flow area through
the holes is close to or exceeds the cross-sectional flow area through the suction tube itself,
then effectively no suction is applied to the shield at all, and there is only direct fluid flow
from ambient to the suction tube via these holes.

Thus, by having the “holes” on the tube rather than on the shield this modification
can actually render the Lerman device unsatisfactory for its intended purpose, contrary to
the principle established in In re Gordon (733 F.2d 900, 221 USPQ 1125 (Fed Cir 1984)).

Moreover, and given that in Fig. 2 the tube 26 is gravitationally below the shield 10 (it
makes sense to use the device in this manner to enhance drainage of fluids), it is not
inconceivable that if the device is switched off while there are still wound fluids in the tube
(for example due to a power shortage, malfunction, overfull reservoir, etc), these fluids

could easily leak out and contaminate the environment via the suction tube holes (this
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would not happen with the vacuum breaks 22 in their disclosed positions on the shield).
This is of course contrary to the purpose of the device in Lerman, and also contrary to Inre
Gordon.

In fact, the intention in Lerman is to place the holes as far away as possible from
the suction tube, and mentions over and over again that the “vacuum breaks 22 and the
suction tube 16 are disposed approximately 180 degrees from one another with respect to
the shield’ (see column 4, lines 15-18; column 6, lines 6-9 and 24-29). Thus, Lerman
clearly teaches away from claim 11.

In view of the foregoing, it is submitted that nothing in the applied reference, renders
the presently claimed subject matter obvious within the meaning of 35 U.S.C. §103.
Accordingly, the Examiner is respectfully requested to withdraw this rejection of the pending
claims.

The above arguments apply to newly submitted independent claims 42, and 48, and
it is similarly respectfully submitted that these claims are patentable over the cited

reference.
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CONCLUSION

Applicants assert that the claims are in condition for immediate allowance and early
notice to that effect is earnestly solicited. Should the Examiner deem that any further action by
Applicants’ undersigned representative is desirable and/or necessary, the Examiner is invited
to telephone the undersigned at the number set forth below.

In the event this paper is not timely filed, Applicants petition for an appropriate
extension of time. Please charge any fee deficiency or credit any overpayment to Deposit
Account No. 14-0112.

Respectfully submitted,
THE NATH LAW GROUP
[William L. Klima/
Susanne M. Hopkins
Registration No. 33,247
William L. Klima

Registration No. 32,422
Customer No. 20529

Date: February 14, 2011

THE NATH LAW GROUP
112 South West Street
Alexandria, Virginia 22314
Tel: (703) 548-6284

Fax: (703) 683-8396
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Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records
from this system of records may be disclosed to the Department of Justice to determine
whether disclosure of these records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of
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to opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of
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of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in
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the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).
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Administrator, General Services, or his/her designee, during an inspection of records
conducted by GSA as part of that agency’s responsibility to recommend improvements in
records management practices and programs, under authority of 44 U.S.C. 2904 and 2906.
Such disclosure shall be made in accordance with the GSA regulations governing
inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce)
directive. Such disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of
37 CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal,
State, or local law enforcement agency, if the USPTO becomes aware of a violation or
potential violation of law or regulation.
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¢ 16(s)) additional 50 sheets or fraction thereof. See
35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).
[ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL TOTAL
APPLICATION AS AMENDED — PART I
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(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
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REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
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E AMENDMENT PAID FOR
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<§E I:l Application Size Fee (37 CFR 1.16(s))
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This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Doc description: Information Disclosure Statement (ID3) Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERGE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 11989297
Filing Date 2008-01-24

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Adahan
Art Unit 3761
Examiner Name Treyger
Attorney Dacket Number 29068U

U.S.PATENTS | Remove |
. . . . Pages,Columns,Lines where
E)l(gm*lner Cite Patent Number Kind Issue Date Nar.ne of Patentee or Applicant Relevant Passages or Relevant
Initial No Ccde! of cited Document )
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1

If you wish to add additional U.S. Patent citation information please click the Add button. Add

U.S.PATENT APPLICATION PUBLICATIONS |Remove|

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

Examiner| Cite No Fublication Kind | Publication Name of Patentee or Applicant
Initial* Number Code’| Date of cited Document

If you wish to add additional U.S. Published Application citation information please click the Add button.l Add |

FOREIGN PATENT DOCUMENTS |Remove|
Name of Patentee or Pages,Columns Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2? j Code4| Date PP Passages or Relevant
Document .
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1 2002035111 JP A 2002-02-05 Pigeon Corp With English Abstract

If you wish to add additional Foreign Patent Document citation informaticn please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS |Remove|
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
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Application Number 11989297
Filing Date 2008-01-24
First Named Inventor | Adahan

Art Unit 3761

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Examiner Name Treyger
Attorney Dacket Number 29068U

If you wish to add additional non-patent literature document citation information please click the Add button| Add |

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 60%. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 5 Applicant is to place a check mark here i
English language translation is attached.
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Application Number 11989297

Filing Date 2008-01-24

INFORMATION DISCLOSURE

First Named Inventor | Adahan

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Art Unit 3761

Examiner Name Treyger

Attorney Dacket Number 29068U

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of informaticn contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[ ] See attached certification statement.
[] The fee setforthin 37 CFR 1.17 (p) has been submitted herewith.

[] A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Susanne M. Hopkins/ Date (YYYY-MM-DD) 2011-02-25

Name/Print Susanne M. Hopkins Registration Number 33,247

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collecticn is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The infarmation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552} and the Privacy Act (5 U.S5.C. 552a). Records from this system of records may be disclesed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
hegotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of informatioh shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S5.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atemic Energy Act (42 U.S.C. 218(¢c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce)} directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

Solventum-Exhibit 1002-0503

EFS Web 2.1.17




(19} BRERRHT (1 P) 2RISR AL (D) HEAN RS
#E2002-35111
{(P2002—35111A)

UDRMA  FERI4F2 H 5 B (2002.2.5)

GBIt CL” BB FI 7RI {3
AG1M 1/08 AB61M 1/08 4C077

FHIR KRR BHREOKT OL (& 10 ED

@D HERE 52000 —233190( P2000 —233140) (71) HEIA 000112288

B a kst
(22 ke H 12457 A28 H (2000. 7, 28) TR BRI 5 81

(723 AN /B
FEBTREKHMEUNSER1 P
3 ERAMN

(T2 5&ExT R B2
HOTPRERWARLN 5 281 P
g AR

GORMA 100096306
RET FANY {EAEE  GL14)

FH—K(B%) 40077 AAZ2 BR10 CCO1 D11 DDIS

113
BY [REOLE]  EREHLE
(57) [33) 25
[F8]  RBizBd 3ENEREAE< LT, HH i) ’J/
FERORVCENE SRS T2 B RBHELSE R 5 32 -
&, 26— "'}”ﬁ:’- o T 33

IMRFE] 7 — FOBED 25 s elme % i
Bz L U RIEASTER & 15 IR LR AR ZE N 500 % B BRI 35a
HEIER1 0 Tho T, ZORERRIEHE L S Hom 2 o 31"
BUCEIT G BAER S 1 &, WIEAMEREE & Bis i
B L HRMT 5/ N RHEER 3 2 RO MRS 1

LB R A2 - 2 BB 5 PO R L % 4 e
THD, AEREES & FRATEWS| L RE T, i
BEBREMOREN—EL EOXE 52550, 5 37

AEBER 3 1 ADE R 2 BRI AR A ¢ s L
MEBEREER2 52575,

Solventum-Exhibit 1002-0504




[RermRogE]

[FRE1) Z—roWozsE o rkpcasdas
B X VRENTER ST DRERKERM 2 2 2 IREh
HABTho T,

T ORBERARZER &SNS ER L OBICRIT S h B NEE
&,

RIFRSMRZEM & AR N RE & 2 B4 3/ BB R
BT OANERR 2 R ER AR 2SR & & BARS 4 4 AT
ATEBrEELTED,

R RZES & PRAERIRI LR T, SRRERS
EMOBER B EOREE LB L. W SER
DEL[EHEBFEFHEMICBE B L L-RERES
BEHVDIZLBSEE TS, REiEees
[FRE2] W7 — FoONMEmS R BER fx
MEERLTED,

BTRC ~ MICHTRE SRR TR AR A o & 2k e 4
B, FERIE 1iCEE o WRehies 53,

[BERTE3] FHEREHOSEREEE L s
$&eﬁm-%t%%éhé%ﬁ&Lﬁ:&%%ﬁt#
D HORIE 1 728 2 VPR A T o JRENET S8
[(FRTE4]  STFeEZod| & R gl 2] Lotk
T\ﬁ%@ﬁ%ﬁ%ﬁ@@&ﬁ*ﬁﬂi@i%é&&é
& BIEENEBBATR G UNIBRO RS 25500
ERRERICEE REBRIMORER S 45
&\&%E%%?&&%mt¢%§ﬁt%%wgﬁ%§
ATBLEARMETH, BOREL VL 30O-THA

IR IREETLEE,
[RRIES] —mdimgahsz— ks

ZOT - FENOMmAER SO, MR — FEoRmsE
B & L e MR T DA L
:@ﬁ%ﬁm%ﬁ%n,Kﬁ@%ﬁ&@ﬁ%ﬁ%ﬁ&@
ZEEIEFEE,

COREDD U BT — FBICRIT LS RE T
FEE

EHLTBY,

FIRCR iR e,

BTREREEFRR A & A IR & DIz R SR R
&,

HIECSMERZEM & A e VB - 2 B 5 & /e R =
g,

IR L ATREIRIETERZEH & 2 BT 2/ sMEs
Bl eHrTEL,

ATRRZES & FERNELILE| LRET, MERERR
ZERDEER—EHU EDRE S LARD L, SRR
DESEMREBEBRZEBICE B E SFcky,
DIDHGLABRTIC L. BRONEFEIEE S h.,
HTFEA{RER & e S DA RSO 3 B+ 5Bz
ROBETFEREHAD - L2880+ 5, FRened s,

[FERES] MRABER. 7— FEodlEns—&
WENLEN BB L&,

2

ig

20

30

40

50

¥Mz002—-35111

2
IO EREESERME TR L 20
ZOBMOCEA I MRBRICIECTED . Silis 7 —
FHOUELEE L THRH 2 BT S S A 45
&ﬂ%%&%ﬁié:t%%ﬁk#énﬁﬁ@stﬁﬁ
> REhET 25,
(ERE7]  ARABES, 7 — FEOBMEM, b
CEEINhIEEMLE,
ZDENO LR ESER LY.
T OEEOEE N b NIBINICIEC TR b, Fuat o —
FEIOAIE A B L., MISRnimSmE  EEmtas s b
MEEHLTEY,
AECAIEEMDBED KT SICHISEL T, MRy 2 5
BRBET L LCLD., Fr ORGSR
%%%%&&¢%E%%¥&%ﬁ—%u%%?5:k%
R L $5, FERE S I ERomeias,
[Z0Amaei i Eies )
[0D01}
[(RADET SEENSY] - oRE. SRtElss
ROOEAMBTED . NT, BERHERE CIREBE e T
5:&ﬁ?%5%@%ﬂ%t%?5%@?&5°
[oo02]
(B iiN] fisk, ZOBORERALRE Lvis, &
. RIBEANCEZBATI~6 2106 Blcssmn
LOBH N TND, Thbhb, —0#E9SE AEe
YTEHAEMR T — FOREERT 5 R FR R 2
ERAREEFERARIT LA TS,
(00031 £LT, 7— FRZEZLI&+5- & T,
T FRORBERREL RS, LS EoSE- -
D\7—Fmﬁkﬁﬁﬁénémx5mmorwéoc
DEERBRVELITI ki kb, IREMIIC B 2 WA
THILBECTEDILSIRENTVBRE L bic., Linpsk
Wﬁﬁﬁw&ﬁﬁﬁfézt?‘W%DEﬁ%ﬁkéﬁ
HBLEPTEBLILENTLDTHS,
[oo04]
[%Wﬁ%%bi5b?5ﬁﬁlL@L&ﬁB‘ZQi
5tﬁ%®mﬁ%ﬁ$tﬁwfm,7me®§ﬁ&%
ROZMOEENICHRT 3 RFRE2ANCNE D L
b, KRB LARBICHEATZEEES—2u ¢, Bk
&Eﬁ%&ﬁﬁ%ﬁ&%kmaﬁﬁﬁ%éa?&me‘
7 — FREOBREER~KAT 52581, REckH
SREDKE SOELLEEL. REEOAECELIE
BREVE, AR EATIBEOLE~DRES A
E{oTLES,
[0005] £%., TEkoBELBIrB T, FhEk=s
OB EOEE s R T AL R A D L,
Eﬁ%g$&oﬁﬁéﬁﬁmb5&ﬁmﬁﬁaﬁé&&
b, ENVENRVEBRSC L ST, SN THERE
TRIENTEEST D L LREERSED LS RAR Do
e
[00061¢%%H‘:@iﬁ&ﬁgiﬂ%?étb

Solventum-Exhibit 1002-0505




3

L EniEboT, BEic BT aEHE s E< L
T, ERICERORVEATL 2 EE X AR 8
EEHTIILERNE LTS,

(0co07] 7

(RELMFRT H-HOFHR] LB, HREL O
BT INE, T— FOBERERODRIE CREE &
BIZE D BEFER SH HRERARIR &8 2 5 JRghE
R Th - T, ZOREFHAEZEN & RSk & Oflic
BTG e/NEL. FITASEE LR EL S
%#6¢%§ﬁ%$&&w:®mﬁ%kﬁﬁ§Eﬁ&§
BT 2ANHRRR L &ML T Y., Fras
e FEAMEES Likige, amtRERREE R
EF—FHUEDRKESLRB L, SR/ RBAOZES
BIACR R IC M < MR L RS m e A4
S, RS Ly, EmlRashas,

[0C08] BRE1OERIZIANE., BEHRZEME
T E GRCAHBER R T, BEREEMANT
i, ZoMRBEN L TEASER I L S mEn T
Do A XY, REBECRITIESHERORK., B
EEEER~TELALEREL IMEORE X Lo &
RTDZERTED, TOh, BEMACLEEN
b, ABMIZEERSEAEESADES L LT, BT
NBALERPHE LI —FELTWDHOE, JREEEC
BUIYOEHAEREAEL TR LBTEBR L. 2
ESHBZERTED, LiEdoT., EEDEDIZ, *
ERENEI L D ERAERNESEEL B L8R,
e, EABBL-—ELTHDIOT, 208
b TEEREHELK LA RE 02O A5 ¢
THEIEBTES,

[00009] #BRE2ORER, FHRE 1 BRI
T, AR — FOREERATEEE MRl EEmL
TEY., A7 — FCATRBREMEER st & %
REBE T 5, WK 2 ORI LhiE, BEFETS S
B, HE3 & FSRErmBTaR2ENThRC 7§
HIRTAZ L h, BEAEECAD, HREEED L
IZ< <, B, BERROBRSIr L 7 FESHET S
TERLNERTEIHNAERES,

(001 0] BRE3OREPIL, SHREL =ik 2 0l
HIZBWT, FiRAEHRO/MNIEEFRS L NSEEE
Bl B AN S h B8R E LD L A s+
A,

(001 1] #RWE3 OEIC L, REERSs
A, BRI AEOBEFS I OEEE B ATe T &
BTEEZOT, EATEE LY ERIC—FiciE > b at
TZ 3,

[001z2] #HRE4OBRAE, FRELRVLIOWN
ThLOERIZBVLT, MTEE3] X REINEERS] L
IR T, BRI REROBRER—EL Lorx
L3 L, BIERMEABRIERFECTNIBROES S
AR EMCE s BERRTROoRIER &<

(3

10

20

B

40

50

FFRzo02—-35111

4
25 e, MRERATFEREERCTIMBBRRICHROZE
FEATHLLERE LT A,
[0013] #FREADHRICENIT, B35 258
B, ESEET 52T, FRLFRBE TS L8 TE
BDa
{0014] /=, LREMI. FREs0REICIN
L AR ENAE T — FEE., T 7 — FEROE
PR EN. BIEC 7 — FEfooRIERze i &0 L s el
HELAMAR L. ZORBBICEIT SN, FEOEME
MBREEREE LT 5 EFHRE, ORERL LS
HER7— FHRIEBTOh I BTEREEERL2E L TH
Y. BIEEEFHEFEN. WEREBaLZE b s
LORIZFI ORZPEMEL | ST R0 > First/ VR
ErZ2HETS/BERBSFEREE, -0 ME LR
EFEER & F BT AANMENFER LML T,
BFREE( 225 | & FEIESIE S| LI REET, FREETEag
EROBES—TFEL kD& X L4235 L, g/ NEERA
NERFAEREEASRICE #Ekl IR TR, I
DETEEAETRIC I, R ORAESSEFEI N, L
HER L SR ALONESEOMERE T SBEEROR
EFREWAS, RERLBICLY, BlREhA.
[001 5] 3K 5 oHERIT IR, FREETEIC ST
SHENELOBRIC, 77— FE OB ~HNiATeZe g
BERMBRORESCLOMBTE LA TCES, =D
fodh, BEIMEX LR 6, sAENCEECERS
hé%ﬁtwﬂfsﬁﬁﬁﬁhﬁﬂ%ﬁ&&<\Lm%
—ELTWAS0OT, IRSEECRBITEATILEIESS
THLERTEDE LLIT, TESEDHLLEFRTE S,
Lardh, EEESoBEZES & R8BI, EETHET 5701
T, ERERRESIZEITI LN CED, 2 LT, TOIRE
EMERHBEN S RE LT, BESHOBEFRE L
D, BEAZBERTAZEZRAAESBESNDS - LT,
WREhOSTH_EM Y BT hRS,
(001 6] FREsORBRE, FHRES OERICEH
T, ATEE/MEEEERAS. 7 — FEfofimst izl ah
DEERL . COBEO LREE CERAHE CER L
EE L, COEHOE@MHLABBRICEGRTEYD, %
W7 — FROMEEER L CTEEL 2 ERME T 2 8
ERTLHFY P LEMAD I L EEBHET A,
{001 7] sERETORERAIL, SHRESOBREIIBY
T, FERLANEER. 7 — FEOME,SH--EirET X h
LEERE, TOEMO EHPESERL. JoERoR
ARSNEBNICHER TR D, SR 7 - FoRiEms
EEL. fUslfEiERs BTe87 FREEBELT
£BY, HEABREEOBEOXE X ICHEL T, siEes
I FEBBET ALY, ¥ MO
RIREANARN R LA BRI ERAT S
TEEmEMETE,
[0c018]
[(RADEMOWE] 5L T. ZORMOEE 2R

Solventum-Exhibit 1002-0506




2
EECEEEBE LG, SRS, % T
R DEIIEEL. SREFOEER AR THD )
bl HWEHIATE LWEE « ORESH ER TS, &
BEHOHEL. U TORPICI TSR S R4
BECEHAVIRY, TRLOERIEEANE HOT
[=erd AN
(00 19] 1K, AERWOEKFEIC L DIREED
BOEERRETTHBHEE TS5, KIcBhT, B
BRI ER1 0 (LIT. (P81 0) LEERRT5) K.
BELOREFRREEL LC. #xF. WLROBAE]L 50
BOMS ISR A ChvE, T, Bl 0
3. FEBLI L7 - FE1 2828 LT0nE, 7—F
B 2R SEAEESREEDOROl 2 a 22 TH
9. ADHICEEAEIRONEERS 1 3 TWa, 7
— P 1 2 DL, FROBE~RMA5 LS s
%ﬂtﬁ%lzb%ﬁzrw7,

(0020] 7— BT 20 F®I U > 7k 3
EENTHY, “OBKL 3OMEITHE SHm AR
#EAREL s O LMADOEMICER S W 2Tl
e TvE, M. o1 0. mREET e
L B 3RS TES AL L THROAEIIERD
2 kR cEs, Eh, EAREL S50 FEEDR
i, EWERomH 1 98RB s, - o
RERTIEBEEMOBEFESBEL TD, ol
RO 0., FOLBOY T O 9 a iz —F
¥Rl 2 DEREEAE L 50 M OMIcEIGAT LA
LR LCHERABECERMT HN TS, = ORRFEZRMEE
EFE L 90T, BNEL SAEMaRTEY, &
Gﬁ%%IS%@ﬁwiﬁwiﬁﬁﬂbtﬁ%@H\ﬁ
HE 15 OPIHERS 4 Lo Y & o T REEsE
MsS3zMlaztichd,

[0o021] 7—FE1 20@RE 1 2 bioEL ¢, &
HREROEEE1 48— FIcBR T o TBY . AikeE
RS 2R ENTAEL 1 R OEARE L ¢ Icl v &
TohTrd, FiFE1 1 oFIcEH T S OBED I,
Eﬁb&wﬁvfﬁ%”:@ﬂwfumibﬁﬁéné
F—HEL, LR E VRSN T Y TS AEDE
EREAINE SN TEY ., FBENS 22 H258i 257
BDOFEL]1 aZ2ERL NG, "NOEIBXTR] 3
ald, EFEW2 25N L U, EEIEE: - EiFm e
IS SN TR Y. LA ES 2 icEEL Tu
Lo

[002z2] £z, ABEIEFHE11 a0 FioE, LB
PHAERHT S 2 KBS WA EHERE S > 1 6 BEE &
NCD, EAREFF 160, 85461 6 LEELL 6
DERPLE»SHAAL 6 c 2B THERZERS 240
AVATeE1 6 a &, MEL 6 a ORISR S 11,
PIERZEfl S 2 o B e 1 6 b 2/ LTS,
{0023]) &%=, EMRKAES 1613, BH160
BHRZ D> TEERIT b, B85 1 6 0EREE L

),

190

20

30

40

50

FEzo02—35111

8
FEQUEOBRCEREANMBEERE1 7, 1 72FLT
VD, BT 7T, 1 IR, WHRETE AR
RoOFE T, BHH1 645, SHRAEOFESIZLY . K
ADFHEILHLIAEN D EERBLTHE 16 2 2P
S 2OFEIIBBSE T, 2OBEN16 bR L
HEL 7 EEEBLL 6 ¢ 28T, ZhiTkY, B
BRUEHE S 2 TSRO RS A VAL, S FREAEE
TEMABEFEREL 7, 1 7IREOBEECE ST, BiR
SRTHELSIEDBHE., 1 6 a & PIIZERS
2SN FMICEE SE., EAREh Ty s X5l
LI 6 bITEER 16 c 2T, NIFEES 258
E AT Ny S AV
[o024] < LT, BABLOCH, 7 Fig1 2
O T, FRIEREERLE (BRed) 24T,
A1 I OESSOER LRV, v F R F 8B E T
ik, ELESIEFEL 1 a SEBILC, REZEHES
2& IOWEERS 2AEBEL T IHNREES 3
&L ZOMEERS SRABEBELCWS T — FE L 2 O
HEMS 1ROEEL R L TRESEBL T2 L5208
2UNS, COBECLIBHROAE»LE LR,
B, 77— F1 20N EHS 15280, 8B12bn
EFIZENN T, EROiH 1 9 (RESMOBRES
B i EEEARD, £LT. MBS 82 Eno
RBRO L DICERL &, BIDEAE 1 BT LT
HEhaXilchoTns, Thehb, BRESHOBE
FE1 9, HEHEEL SORMCERT AL S imlkgx
NOHHFEFFETR-2TEY, TOEBHABEAZS 184
2 TG, ZOERL. Pl baRENERELE
FEDOERET OREFEIZR - C, —HEE LT 0%
LEZBRTHY, ZOfoEER TR —atit >
EFLOHETS, Zhickd, BEEZ 2 R
. TORMECE- ST U TEY . ARERS 3SHO
BENSES L, MEZEL 3 2PALAARRE< RS,
Ll G, HEAZE ] sSSP UAREC, ¥ Xk
BIARRKOBH 1 RIS IEERFE ShsE, 70
HSICI 9. WEE 8I3AMNILA, H. BESHOE
EFERORBAZEL sAMI T TVWE L, HE3|2E@ ]
1 atbd, FBHREL 5ONEENS 4 2SRy Egas
MEEES &4 50NERL S,
[0025])] e, ERB10TIE. 7~ F51 20
R REFAEER 25 2Bz Lickn, LTRF
B ERAHTET BIREGE S T LA TR S,
o, CORFHREBFER 2 s OBREHREY S, -
T, BHRETFRIL, 7 —F1 2o@EG20 T,
BELZEMT  ZFHTHES 2, 5 300FhosF
SGLTRITTLIV, LOLAFL, ZoEERET
P, Z—FH1 258BH831 00A&iEl 1 2 R4 LA
TELIER. 7 FE1 28580 < BEH LT,
EVREEROO T, BEFHERERORY N
THIZEErL, BREATEE Y, HEOROEE

Solventum-Exhibit 1002-0507




¥
BLEEERD,
(0026) EM2RUE S i1, BERESROSE10E
REEERLTEBY., H2kro LEHE. 320
B — BAERIEE R Th5, BiouyURENETE 2
SHE, AMBZERNZEHT 2 X3 BT LN AAEES 1
EFHLCHD, RS 1. S REROSE
THoT, FHIEM L BERAZEFTHLT—F1 20
PIBRZER S 1 L OMITRT oD, I NBOREIT,
Hil OOHBIC I > TEDPDR, —oRmEHE T,
PIZE. MBS 11X, BEABRShBERD 2 02
—E FTHLBEOERL ENTVS,
[0027] MBRE3 1 2BRTIOEROED i
b, BELBERROBEHISICLVESRTVWE, 0
3 61, SR T AMESILED EFIDmERB LS
2R NRDBETRY . FHAEER LD, B
36T, B2IRERTVB L S, 4243 2 &g
DHEROEDIAHIES 2, 32H8BFLATEY. @
FORETIE, WVAHEI 2, 3 21BLTHE, =
DEMIEECIE, ZOWDAREES 2, 3 228, S
Bl L AE/ B E L 2 AT 2/ SERBAEEE MR LT
WS, BE36OEROWVIALIEI 2, 3 200
HEROLHECE, B8IRENTWD L S, MRS
1ORBERIEAd > T ERkor e FLLids s
B3 3 —RICIETDRCW S, F2 FEE3 30 FediL,
—FE 12083 TEEBRTSEHEAD 4 5B TR
EMS I LERLCWS, ¥7 M3 30Tz, &
1 DRSS 5 b BB Sh THE Y BIEAL 3 4 D
HS 1ABARES L0, Z0E 1 OHENS 6 b AN
THIEWEED, BEAS45BCLEL R, 227 58
33 OTHMLEET 3 4B ERT RN IS o
Te 5,
[0028] #7 L3 3DBE1IDLERISLLY S
LOFrET, PRLE P —FEHY 2083 TOESS
&0 bl EEFICRE. ¥ 2 M3 3 OBk O[T 3
D RWTHERIRHEERE S 5 BBTshThns, =0
MERISLDH EHICH., B2oES35 a KBS
EhTD, IOEBHRECR. ZOESS35 58
A 34ET NERBEEERAZEEE 2BET SRS
MEEERR LTS,
(0029) BEREFEOSE 1 OERBERL Fo &
SIWHRERTEY, M1 CHELLE S, Hi|=
FEE11amBfElzIY, 7— F1 20HGERS 1O
TEEAERNIBSI SN CRE L 3hsd, = ORES—
ERERELA2DE, #2153 3RRNBOHMICE]
DD, ZHIEED, B10#EH3 5 b S TR Ah
T, B3 4 0REGNLEEND L FK, — 0BT
3A4DHEEICIE, F 7 M3 30EES I S ABBEL T
CHDOT, WEA 3 4IRS, ThizL Y., pIE
B3 1H0ERIL. RECRFTE S, NEERES 1
REAERD, LT BBAI40F 27 PEES 3105

{5)

10

20

30

40

50

®¥E2002-35111

8
FONEE2ORERNS 5 a B3YT 0, BESB3 s AR
ERZERIS 1R A D IRAAT, BEASAKE LS L., =
3 3DUVIAREES 2, 3220ROEEMNRT S P
3SITE WO THERTGRT LI LR TS, o=
O, HNIALE3 2, 3 ZEFNT, ABOIEEANE
B3 1RIZBATS,
[0030] ZmBEVMECLY. 7—F1 2RO PEREE
S 1~ B3 1 INE L TW i Sa S KA -
Edh, BEMNSIRD, F2 18235 TREILH
PHESL. B3 6 0RMEIIE ST, I3nzs
DRABICRES, FLT, EEaFE1 a f5, TEURPY
HEHS I ORERFRKE<TEE, LHOHERBYE
T EiTRY, BRTE LS RRERELT, 7 - FE
1 2HOBRERESICER L., - oRZE LIz &S
WL ESLtRE A B,
[0O031] H4RWLETIR, BEREFROEID
ERBEEEZRLTEY., K413 054300 & aie s
B L E=BEY ZwHﬁh‘iEﬁﬁ?%& ERVEREBO SER,
B Sz 4 @C—~ CHEERIEmR, 5637 0o
LRFNEE & 4 BT B S ERN PR ks
O EEE. E7EE60C-- CHEMEER THS, ©
NHOREICBW CEBEFES FE4 0. ATz sEl
THLI R BRIANBRA 1 &K LTNE, JEE
41 BB EREREOTETCH T, SmTEiiE
IRMEREECHD T — F1 2ONMERS 1 L oMicg
ohs,
(003 2] HEBE4L1EZBHETIHEROED i
i, RERABREROER46ICLVENRTNS, - D
Effd 61, HRTAMESICILE LHICMELB LS
2 - bROWHTRY, EREMEEEI WS, &
B4 6T, B4lFEhTHA L3, 22FELLE
WEICEE LA VASE 4 2BBT oA TEY,
UHRIETiE, BIVALE 4 2IFBR TR . 6 DRk
T, BIVRALE4 21 LTS,
[0033] —oEREWE I, DY ALLE4 2
25, SMERZERE L HES/NEBR & A BEERS S/ NIRRT
EMRL TS, EH460EEOEIIALIE4 2 L0
BRI Ko ABICE. BISICRERTHWE IS,
AER 4 1 OREERIcEoe T, Bfkouy Fe L <
352 FERA 3B RIZEETCND, FZ LA 30T
Wais, 7 FEB120E3 T2EBT 58BN 34418
S THEEMS 1 LEHBLTWS, F7 M4 30 TR
R, R4 TOEBE XN TEY SR 3 4 0P
S 1R A LT, —OiRBe 78T A L
LY, BEA 34Tk bLI, #4 P4 30D F
Fb HEEIL 3 4 S EAANIEET RN 5 10 o TN G,
[00234] #7 +if4 30IEES4 7 X0 ko, 4
B EHT V1 203 TOBELS L 0EERLT, &
7 ML 4 3 OFEROAEE D D KN THERE SRS
4 5BFTEN TS, TOEEEERTE. — oBEs

Solventum-Exhibit 1002-0508




9
45ERBA34LET. MMEXEEBHIER L &
TANHRERFEEIBELTLA,

[0035] BERBETROE 2 OEEFRBIZL -0 L
DR ENRTEY, B 1 CHRELEL S0, Kiogl =
FEL1aDEERLID, 7~ F1 20RHTHS 10
R AERARCRE SR TRES A5, = ORI —
BELERE<RB L, BIILRSATVAL HIc, &2
M4 3BEREIF OFmMITIANG, Silc kD, g
%47ﬁ?ﬁﬂmh1“§@134®ﬁ%m%%h6&
FIRFHZ, ZOBEBEL 3 4 OB, 27 M4 3 mig
BER4 SRBELTL DN T, BB S 4 1B s R
Do THIIV. MREL 1 AOZEER, KEEICET
LI, WSS 1 ImBASRE, Thl ARk, =
#5433 DEVABI AL 2 OhBSESRITS 7 54 3103
SERLATC. BrRARESATHS XS TR mE &5
LORBEHNELD, Z0kw, $I0ARIE4 2B L
CYVTAEIR DRI NEE 4 1 FC@ A LAy,
[0036] ZOEBECLY, 77— }1 2 NOPNIEZR
S1~H. DIEEB4 1 OWE LT EEgERSmhiAi -
&mBH@Eﬁ$é<@D“&ﬂﬁ%43%?m%<ﬁ
BEEDIND, ER4 0 0OWEIZES T, B5 OWE
TR, THIRED. WDiALMA 2538 T, REID
IZREN T2 L3, ARDTEES NGRS 1 R
ASND, TLT, HEFFFEL 1 at. ok
MS 1DBEEAE T8, FROBELREY T+ >
SRy HET S L S RMREALC T, T8l 2
AORERBSMICEL L, - ORUMEI- LS
T, BRARI &N 5, '
[003?]@SQMLgllﬂ\@E%%¥&m%3
ORMFEETLTEY, MEZTOLEE. X9 A
LE1 1, BeoD—-DEERYEESSLTRY.
COHSRVLEL 1 RBEnSBEEEFR LTINS, =
DO OHIZEV TRERESE 5 01, S EEicsEn
TBEIRITONNEES 1 2H L CND, IHE
5 18 N E R BB Cho T, ABERiE
ERBEMTHAT —F1 20H8ERS 1 LRz
BB,

[0038] NBRES 1 2BH+ DRROBED FET,
ERS L VESN TS, “OBEE5 6. FED
MBS 1ICEES 6 bR EATEY . MOEHEHE
DEIZER LR, BHS 6DEIICRELTIAED
@%%tiot&ﬁﬁﬁﬁ&ﬁGaﬁ%&éﬂﬁbu:
OEIRH 56 a OFTFIZZ, 7— FiF1 2 OBEE 4
) 3 7IEEIS 4SS T A,

[00239] FREEERBIS56a&543ERTELS
K\Eﬁ@nyF%L<ﬂ¢ﬁP%53ﬂﬁﬁéhTW
D FILES S, MBEBS 1OBES 7 alcitoT
ETFERBSAI LRI ENTVS, MEES 1R
DZEFRIZINT, #2 IS 3 OB E MG KR —
BB BHEMER S THRITAATRY., #HEE57 2

{6)

i0

20

30

40

30

HMA2002—35111

10
T FE1 20REE (E) 3 708, ff8Es
LTRIRE=A AT o RBAEh Cuvva, Ei,
7 MES 3OERILIT, EELOCOTOEE)D -
HHER E 7O EEE COREE 1 0@ kIS5 o
BERERTEBY, OB I OWY K& 5 O LIS
GatTRBESObEHEALTCVS, IOB1OH Kk
B 0D ETHMOKRE X1k, $4 L bEN560E
HEORESENTV D, ZOEMBETE., E8A 5
8asB1OBI0RELS 945, HETE L IR
& EHET SRR TSR LTS,
[0020) k¥ > ME5 3O TR, TEELY
PRLOUBERE 20PN I RIS 5 WEREAIA TS
D, TOLE2OEH KRS 5 LEESE 5 5 L FBRR
S5bEMATHS, TOEZOEY REHSE 50FF
TRDRESEZ, S b7 FE1 20ME3 70
BHEDBRESBESN TS, &6, 81wy
REWEODEBRME 9a b E2n UV REXE550F
BREBS S bR TOEEMT. SEBAS56a &5 404G
BOMOERBEMI VL IR ESA TS, FL
T, IOEBEECTIE, BBAS4L27 B530E
ZOEYREFRS 5, SR LERETFELEN L 250
TOREMBEAZEAWR LT A,
(0041] BERLTLROHIOEMEEIU LD X
PR ENTEY, HHR1 00EEE BT ARz
By 7 Fi1 20AEEHS | IAEET, BREA4
LTTHRy, Zokd, BolR+ ki, #7 M5
SR ERIBELIRY, WIEFS 1o LEISHS
GOREEE6b EEBERTWS, ¥ 53081
DI REHS DB 59 att, HBEAS56a Dk
WL L BCMEEL T, AR RES 1 O L
REEEL TR, 48TEASEKNGIERT I 50, A
WES 1HEEREAZNE,
[Co42] mvo, 1 CHBELALS K, =58
FEL1aDBHEZEY . 7 R12OAMLEMS 1 0
ERPEBRCESI S TRE S S5, ©OREN—
BUERELRDE, B10ERER B LR, &
ZFMEINITAARTY 75 SDRERITEL T,
FEOHEEICEREIZS IS, Thicky, 27 M85
SOEIDHOREMMS 0O LB 0 a REWHILS 6
a DA TTICMBLTERAG 6 a 2%, @
B2, 7 15 30E20MY REMS 5O FEES
5bb, BEAS40OTEMEEL CTFRLTLAND
T RHIO0OOKETIT. BBE 56 a L EEHS 4%
B s,
[0043) we. AEEMS 1 DREMSS LIk
SRBE F7MBEIMALNRAT) 27 5 8 OfHEh
FCHLT, REIDHFRICE 52803158, Thict
V. P27 S 3DFTICHFY RIS 9025 ¢
aWEEILG 6 a DTHERL TTICABLTESEHLS
6aZECRBREMGET S, —F, ¥ M5 308

Solventum-Exhibit 1002-0509




11
DY REFS SO TEREHS 5 bik, BB S 40T
FEATCTRTS. “RIZID, @1 1oREci, &
S 8 a iXE IR THBM. EBILS 11382 0
REHs sk, MEES 1 ORI LETTEOT.
DEE S 1 ROERTIT., HBICHEEES 1 I0EA
aha,
[0044) coBffizEn. 7—F1 2 ORI
S 1-~i%, /MRS 1 DIE L T8 B Fma
Lrlhb, BESISES 1 OFBEOESDTTER
WAAECHED, #7 MBS 3% FIZ3I< ANNEEL
b, 2ANLRTFI 75 3OFBAHCH LSRR 2
9. ZZ7 MRS 3 EFENCEHI OREIED, #58
DESIWNTES T WIZBEA SRS, LT, HEd=
FEL1al HUNEZERS 1 ORESRAE<T5
&, EEOEETRIET L0 BRI AL
RREMSA L. 7— M1 2 ROREIZR RS
L. ZORMBERICE-SNT, SHEERI] ShE,
[00458] LT, 2B IDEFEHERL, o
BB L T, M10THHELELSI. #1000
REWBOLEZOHWOKERS 5 L%, ThThie
ZR & REZER S 1 SICHEIDR—MICBERSh 52
L, FRIRBOERESE LB CIERCAISRD D Lo
A,
{00438] 11 243, REMEEOHILIE I 002Kk
DEHED-FEHREEHET D072 —F % — |
& BARAT BT ABREOBGEERL TS, HIC
BT, HFRECHLHBAENECDREE 7 — FER 1
ZOMO12a%%T3 (ST1), 27, BEE.
H1oRITHOBREFR1o0HNS 3542Ho
DI HNTINS, IIT, ERLPINAL v F g
LCESRS R EE (ST2) , BEEe] & FHon—15
THLFAYT7 7L (EFET) 2EBsL3 L, B
SI&FE1 1 a REREERER CHINMERS 2. S
3. S1DBIERETHET, InboieEeEs
BlE LTREXAETCSES (ST3) . ~ORETH,
BEREESAZEPY THD . B Uhsuy)
(0047) EZESE5281 1 a OBMESRERLT, =
DOEEH-FL EXKEL 2B (ST4, )., =z
S, WREMC L APEEERA S, Lo & Samee o
AL L3, SFEEEAFHNNEEIR T, hEEE
PIERZER & M ORSBEBRFE AR &, SMIROSIE
BPMEMIZA DAL OT, BEREES (ST5) .,
T, BEELEMEIC L 0, R Sh B NEZERT S
17225 S 3cEHHIR T, HROEH THZREEEOR
EFER]1 SRNE—MIFESh,. SIBREDOREET -1
L, BAMAEL 843 Mnh5d (STS, STT7) ., Z#
MU T, BAN—EEEELLWEE., ST 2iciEn
(ST6, ST8) ., +abt. BRESHOBERS1
IWT, BILA—FERIIEELAVENL, BEE1 8
R ZE&BTERVOT, ST 8IT#AT, NNEME

(7)

16

20

30

4G

50

HE2002~-35111

12
BARALLR, BMENXRKEAES (ST8), £/, S
T6 CRAP—EEWE-> T, FHEE1 SHEMRS
& FBHIRELICEARI SHICBE FLIEE S, B
MELISIEETICALELT, ST 8o, KT
EAEENETLRWEYIE, STERE-T, BRE
FRAE]L SEHEEN Rl oBRSHTESAND.
BYFESET LRV S BiE, EEOBMEIRYESR
D, FTh, EEEVFERE ] SEBESh-BLOES
RAKS, BARAMOBRFITEEESREZY., HA T
BE PR o T, HEHEEMNK T LR LA
(8T9) , STLOWHAT EABEHREF Y160
16 a%(R1 OKFTAOFENTIHLIAAT, HHNES
ZEHls2, 83, SIH#AKKELL (ST10) . BT
LBRWEBRALS v F23 7o LT, EERETHS (8
T11),
{0048] X133k AEMWECHEAIEL 0Lk
OIREVEFEE SR OPEILEMEI B SRB OB F 2T TS
ZF7THDL. BIROANR. FEEFEOEENIE1O0KCE
b0, BRE1DOERTICENT., BEFE1 835
e, BB s a 2B TEHALALO, Ciast
skOFREREAISCH B,
[0049] BREATWE LSz, REMEMBEOIEY,
231 04, BERESBLMATVWAD T, EABLL
LOERERHKICEN T, —EOXKEX ACBIEIZLEET
DAL EB I DA E— KRB, Lvd, L
T A RIRIBIE L 5 ERARSE EFCx 3, —his
LY. ERAFOLBIE sRERE DD TH 2L, T
REOEARTER CH S F &bz, 5RO
RIS HIRENZ & 1o TiFDl LA S BHES R T 5
ZERTES, Lib, BEEEBEERR. o0& 5l
BERTSREE AR ER TS n LA Tx, R
Be, Z2oadBEb TR, BERSIELT I LR
TE 3B,
[0050]) AEHIZ., FROEEBECBEISRLS S
DTERS, EELAVEREEAMT 3 L TE S,
R, PREREROSHEAR, T0—iumt oo
LETEDSL, HERAZEDETH L,
[00511
[RADZE] L B X 5, :EI LhuE, B
BT EAEE /X LT, BREERORNE
FEIEERCE A REMWASBLEET BT L ATE
B,
[EImomFagA]
{511 2BEOERTEICEAIRE LS OS5
THENEE TS5,
(E2] H1ORBEAFORERESROE 1 0XE
EEEmtT FERTHA,
(H3] 255 BREMBERETH 5,
(R4] @1 OREELRORENEFRLOE 2 OER
RO I EREER b BRI S 2 T A B REE

Solventum-Exhibit 1002-0510



8
13
LEviaRkED tERTHRS,
[Bs] M40C— CRESNERTHS,
[F6] #H4DEEFEFEOANER A RELE 2R
B4 2 /B ERE R L RED FERTH S,
[B7] @6 0C~CHREmEmERTHS,
(8] B1OREELSECRERETLOE 3 0OERE

#EH2002-35111
14
EDHCHB,
(1 2] M1 oRBEASZOSEFN—{HERT v o —
Frv—-bThB,
{E1 3] ® 1 DOMREPES B2 RINEME & BEIZ D IRENHE
HDHRENEER S L5 7 ¢h B,
[r5ogis)

EEETT LEETH S, 10« -~ ~IREMEHIR, 11+ &k, 12+ &
(H2) B3mD - DSHMEEER CH D . SRR & . 13-« B 15 FEXE 16 - F
R/ NESE L 2T A/ BER SRS FEEORZ ., 18-« - BBEA%L. 19 (g
EEETHD, 10 Mo) BEFE, 25 - - BEFEES. 31 . -
[(E10)] 8o D-DEMEITETH0, S5 INRE. 32 cHIDAL, 35 - - - XM, 3
ERTRANRE & £ BEAIT 5/ MNEEBIF TR AL, JH 6 - - Hih 40 -RBIEFEFE. 41 - -
BLEFERAEME SEET 5RNEBEE LB R HE, 42 - -@LA&KR, 43 - ~FF M. 46
BORCh D, - o EE, 50 - - [REFEER. B1 ¢ - - R
[F1 1] HenD -DSEMHERE Ch D, HLm2em B, 53« XZME, 56 - ~ZFHR S1, 3
LEERARE L 2EET 3 OREEETE AR ki 2, $3, S4 - . . PIEZEE
&1} {E2] [EZ4]
1OMRBIRE. S gz 25 a0
32
e ‘) 42 )
- - _fs P P
TS —— -1Ea L __T
127 —Fus 114k . ~ R
w1 ax 5 L. ]
c [+
23 -,
—~ 23
oo —— —m
=y '??;ﬂ B ORBTN B2
A
16b--'E —16a
) : 160
: ~—13ZEE~17
124 s1” ;,, 126 R Pt e
/ 3 19(RETRD)
19a S 15 HEFR
= .
e (ma] (=8l
53 P s
A8

Solventum-Exhibit 1002-0511



e ¥W2z002-35111

(5} [Es] [{Ei g
4z 15
<%T%J—E\
‘\._____\_____/
(9] [E1 0]} [(E1 1)
59;L§Aﬁil59%1 D 55a 56b ?’Qa ss 50
53 58k 53 // ;/f
~58 . —50 58 - 5O T y
. 5Ba” by sBar e y v
SRS, eepRetg T L
58k — - _—
51— %__,,58 e e 51 y 58
B 2 55
e y 55b55 55 27 55&54 t:;H 7
3755354 &1 54 ggn 5% 51
51 56a
[Em12]
E fAEE
[#Ezr—racty F }~.sT1
[ R4 yFCN b~ 572
+
| xﬂetafmmu b~ sT3 (=]
A
I P Eﬁfﬁ - % |
.
—~EOREDAE LM &
FEBHPAT BB < - ST5
5T6
AR ”{"{\T . 3
@tio'tuéﬁ‘:s-—-——
-, ?_,..//
Ty
| BE=NEREFREE |- sT7
¥ LT e F—~-sT8

!/iéng #

<ParT u S
2

Y
[ &:nsm:iwvm f~sme [E]

| 2L FOFF

T~ BT1T1

Solventum-Exhibit 1002-0512



(1) BM2002-35111

[FE1 3}

D
(BREEY 1

—t

A EET-EEESSY
B - - T SL.
C —d— T B

Solventum-Exhibit 1002-0513




-LIJAPANESE PATENT OFFICE

fitation

{19)
PATENT ABSTRACTS OF JAPAN
(11) Publication number: 2002035111 A
{43} Date of publication of application: 05.02 02
(51) Int. CI ABTM 1/08

(21) Application number: 2000233150

{22) Date of fiing: 28.07.00

{7ty Applicant; PIiGEON CORP

(72} Inventor: OMURA KENJI
OOUSHI YOSHIYUKI

(54) PULSATIVE BREAST PUMP

(57} Abstract

PROBLEM TO BE SOLVED: To provide a pulsative
breast pump which can realize such a pressure change
that allows the pump to be used reasonably by meking the
pressure change in pulsation smaller

SOLUTION: This pulsative breast pump 10 provided with
a negative pressyre forming space in which a negative
pressure is formed by means of an evacuating means in a
state where the opening of a hood s closed is ako
provided with a small rcom 31 between the negative
pressura forming space and an external space, a small
room opening/closing means 32 which opens and closes
the extermal space and room 31, and an internsf
opaning/tlosing means which opens and closes the room
31 and negative pressure forming spaca. In addition, the
pump 10 is also provided with a negative pressurs
adjusting means 25 which guides the air in the room 31
1o the negative pressure forming space when the negative
pressure in the space becomes a fixed value or higher
after the evacuating means continuously svacuates the
space
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-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

)X Responsive to communication(s) filed on 14 February 2011.

a)X This action is FINAL. 2b)[] This action is non-final.

3)[J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4[] Claim(s) 1-53 is/are pending in the application.
43) Of the above claim(s) 1-10 and 15-33 is/are withdrawn from consideration.

5[] Claim(s) _____is/are allowed.

6)X] Claim(s) 11-14 and 34-53 is/are rejected.

7)[J Claim(s) ____is/are objected to.

8)[] Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
0)[X] The drawing(s) filed on 24 January 2008 is/are: a)[X] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[C] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)J Al b)[J Some * ¢)[] None of:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No. ____
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) D Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _
3) [X] Information Disclosure Statement(s) (PTO/SB/08) 5) ] Notice of Informal Patent Application
Paper No(s)/Mail Date 11/16/2010; 01/03/2011; 02/25/2011. 6) D Other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20110414
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DETAILED ACTION
1. Claims 11-14 are amended representing new limitations.
2. Claims 34-53 are new representing new limitations.
3. Claims 11-14 and 34-53 are examined on the merits.

Response to Arguments
4. Applicant's arguments with respect to claims 11-14 have been considered but are moot in
view of the new ground(s) of rejection.
Claim Rejections - 35 USC § 102
5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the

basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for
patent by another filed in the United States before the invention by the applicant for patent, except that an
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this
subsection of an application filed in the United States only if the international application designated the United
States and was published under Article 21(2) of such treaty in the English language.

6. Claims 11-13 and 34-37 are rejected under 35 U.S.C. 102(e) as being anticipated by
Lockwood et al. (US 2005/0004534).

7. In Re claims 11, 12, and 35-37, Lockwood discloses an enclosure for applying negative
pressure to a wound, the enclosure being attachable to the wound circumference so as to define a
confined volume (Abstract, lines 2-6), and comprising a tube 20 (page 5, [0070]; fig. 1), the
enclosure having an enclosure outlet connectable to the vacuum source (Abstract, lines 9-10) via
tube 20 (fig. 1) so that negative pressure may be created in said volume (Abstract, lines 5-6). The
tube 20 comprises a venting arrangement 19 (Abstract, lines 7-8); page 5, [0069]; fig. 1) such

that ambient air can enter said tube via the venting arrangement, wherein the ambient air
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necessarily enters the tube 20 via the venting arrangement and flow to the vacuum source
without entering the enclosure if the negative pressure is applied, and wherein the ambient air

can flow together with the exuded liquids under the action of the negative pressure.

™ el i
L T I
o L W

8. In Re claim 13, Lockwood discloses the venting arrangement 19 (fig. 1) necessarily
comprising a bleeding hole, since it has been disclosed as communicating with the surrounding
atmosphere (Abstract, lines 7-8).

0. In Re claim 34, since the vent arrangement has been disclosed as being in communication
with the ambient air, Lockwood discloses the vent arrangement that necessarily provides a

restricted flow of ambient air therethrough and along the tube 20.

Claim Rejections - 35 USC § 103
10.  The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are
such that the subject matter as a whole would have been obvious at the time the invention was made to a person
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having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the
manner in which the invention was made.

11. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459
(1966), that are applied for establishing a background for determining obviousness under 35
U.S.C. 103(a) are summarized as follows:

Determining the scope and contents of the prior art.

Ascertaining the differences between the prior art and the claims at issue.
Resolving the level of ordinary skill in the pertinent art.

Considering objective evidence present in the application indicating obviousness
or nonobviousness.

e

12. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lockwood et al.
(US 2005/0004534)

Lockwood discloses the invention discussed above, but does not expressly disclose the
structure, wherein the bleeding holes are provided in the form of a porous body.

Since the porous body is a material comprising plurality of holes, it would have been
obvious to one having ordinary skill in the art at the time the invention was made to provide the
plurality of holes in the form of porous body in order to simplify the production process, since it
has been held to be within the general skill of a worker in the art to select a known material on
the basis of its suitability for the intended use as a matter of obvious design choice. I re Leshin,
125 USPQ 416.

13. Claims 38-53 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lockwood
et al. (US 2005/0004534) in view of Argenta et al. (US 2001/0029956).
14.  InRe claim 38, Lockwood discloses the invention discussed above but does not expressly

disclose the system comprising a waste container.
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Argenta teaches a wound treatment apparatus comprising a collecting vessel in fluid
communication with the wound and connected to the vacuum source (page 4, [0036]).

It would have been obvious to one having ordinary skill in the art at the time
the invention was made to supply the apparatus of Lockwood with the collection
vessel, as taught by Argenta in order to store the exudate, as motivated by Argenta (page 4,
[0036], lines 21-22).

Lockwood in view of Argenta do not expressly disclose the apparatus wherein the waste
container is connected to an outlet of the vacuum pomp unit.

Since shifting the position of the container would not have modified the
operation of the device, it would have been obvious to one having ordinary skill in the
art at the time the invention was made to connect the waste container to the outlet of
the pump in order to position the container remotely from the patient, since it has
been held that rearranging parts of an invention involves only routine skill in the art. In
re Japikse, 86 USPQ 70 (MPEP 2144.04 (VI-C)).

15.  InRe claims 39, 43 and 49, Lockwood discloses the assembly wherein the apparatus
operates to drain the wound from fluids exuded therefrom, wherein the ambient air can enter said
tube via said venting arrangement and flow together with the exuded liquids under the action of
the negative pressure, a wherein the exuded fluid is fully capable of being stored in the waste
container (Abstract, lines 1-10).

16.  InRe claims 40, 44, 46 and 52, Lockwood discloses the venting arrangement necessarily
comprising a bleeding hole, since it has been disclosed as communicating with the surrounding

atmosphere (Abstract, lines 7-8).
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17. In Re claims 41, 47 and 53, Lockwood in view of Argenta disclose the invention
discussed above, as applied to claim 38, but do not expressly disclose the apparatus, wherein the
bleeding holes are provided in the form of a porous body.

The rationale of obviousness rejection discussed above in claim 14 is incorporated herein
in its entirety.
18.  InRe claims 42 and 45, Lockwood discloses a vacuum system comprising an enclosure
for applying negative pressure to a wound, the enclosure being attachable to the wound
circumference so as to define a confined volume (Abstract, lines 2-6), and comprising a tube 20
(page 5, [0070]; fig. 1), the enclosure having an enclosure outlet connectable to the vacuum
source (Abstract, lines 9-10) via tube 20 (fig. 1) so that negative pressure may be created in said
volume (Abstract, lines 5-6). The tube 20 comprises a venting arrangement 19 (Abstract, lines 7-
8); page 5, [0069]; fig. 1) such that ambient air can enter said tube via the venting arrangement,
wherein the ambient air necessarily enters the tube 20 via the venting arrangement and flow to
the vacuum source without entering the enclosure if the negative pressure is applied, wherein the
ambient air can flow together with the exuded liquids under the action of the negative pressure,
and wherein the vacuum source is fully capable of being detached from the system.

Lockwood does not expressly disclose the system comprising a waste container.

Argenta teaches a wound treatment apparatus comprising a collecting vessel in fluid
communication with the wound and connected to the vacuum source (page 4, [0036]).

The rationale of obviousness rejection discussed above in claim 38 is incorporated herein

in its entirety.
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19.  InRe claims 48, 50 and 51, Lockwood discloses a vacuum system comprising an
enclosure for applying negative pressure to a wound, the enclosure being attachable to the wound
circumference so as to define a confined volume (Abstract, lines 2-6), and comprising a tube 20
(page 5, [0070]; fig. 1), the enclosure having an enclosure outlet connectable to the vacuum
source (Abstract, lines 9-10) via tube 20 (fig. 1) so that negative pressure may be created in said
volume (Abstract, lines 5-6). The tube 20 comprises a venting arrangement 19 (Abstract, lines 7-
8); page 5, [0069]; fig. 1) such that ambient air can enter said tube via the venting arrangement,
wherein the ambient air necessarily enters the tube 20 via the venting arrangement and flow to
the vacuum source without entering the enclosure if the negative pressure is applied, wherein the
ambient air can flow together with the exuded liquids under the action of the negative pressure,
and wherein the vacuum source is fully capable of being detached from the system.

Lockwood does not expressly disclose the system wherein the vacuum pump comprises a
collection chamber upstream of a pump inlet of said vacuum source, and wherein said tube is
connected to an inlet of said collection chamber.

Argenta teaches an apparatus wherein the vacuum pump comprises a collection chamber
upstream of a pump inlet of said vacuum source, and wherein said tube is connected to an inlet

of said collection chamber (page 4, [0036]; fig. 1).
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FIG 1

The rationale of obviousness rejection discussed above in claim 14 is incorporated herein

in its entirety.

Conclusion
20.  Applicant's amendment necessitated the new ground(s) of rejection presented in this
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a).
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO
MONTHS of the mailing date of this final action and the advisory action is not mailed until after
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event,
however, will the statutory period for reply expire later than SIX MONTHS from the date of this

final action.
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Any inquiry concerning this communication or earlier communications from the
examiner should be directed to ILYA Y. TREYGER whose telephone number is (571)270-3217.
The examiner can normally be reached on 7:30-5:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Tatyana Zalukaeva can be reached on 571-272-1115. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or access to the automated

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/lya’Y Treyger/
Examiner, Art Unit 3761

/Michele Kidwell/
Primary Examiner, Art Unit 3761
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ABSTRACT
Source: DE3205445A TEN]

The invention relates to a tilt and shde cover m a vehicle roof. The tilt
and shide cover comprises a cover and a frame, which is supported in
lateral guides of a roof opening. The special feature of the tilt and slide
cover lies in the fact that the cover is arranged relatively moveable in
relation to the frame and can be locked fo and released from this. The
frame comprises a plastic section, into which the slide guide and other
fittings such as slide cheek holders or the like can be integrated in one
piece. 1t 1s also possible to fix the rear water collection channel divectly
on the frame.
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BUNDESREPUBLIK

o Offeniegungsschrift Int. CL. %

DEUTSCHLAND ®DE 3205 445 A1 . B60G7/04

(1) Aktenzeichen: P 3205 445.9
(??) Anmeldetag: 16. 2.82
(&) Offenlegungstag: 25. 8.83

DEUTSCHES
PATENTAMT

DE 3205445 A1

@ Anmelder:

A5

d

\
.

Fa. Wilhelm Schade, 5970 Plettenberg, DE

@ Erfinder:
Strunk, Harald, 5970 Plettenberg, DE

Fahrzeugdach mit einem im Bereich

DE 3205445 A1

v

Die Erfindung betrifft einen Hebe-Schiebedeckel bei einem
Fahrzeugdach. Der Hebe-Schiebedeckel besteht aus seiner
Abdeckung und einem Rahmen, der In Seitentihrungen einer
Dachofinung gelagert ist. Das besondere des Hebe-Schiebe-
deckels besteht darin, daf die Abdeckung gegeniiber dem
Rahmen relativ beweglich angeordnet und mit diesam ver-
und entriegelbar ist. Der Rahmen besteht aus einem Kunst-
stofiteil, in das die Kulissenfiihrung und sonstige Beschiag-
telle, wie Gleitbackenhaiter 0.dgl., einstickig integriert werden
kénnen. Auch ist es méglich, die hintere Wasserauftangrinne
unmittelbar am Rahmen zu befestigen. (32 05 445)

siner Dachéffnung angeordneten Hebe-Schiebedeckel

BUNDESDRUCKERE! 07.83 308 034/308 15/50
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3205445 L

Anspriiche

(;1::%ahrzeugdach mit einem im Bereich einer Dachoff-

nung angeordneten Hebe-Schiebedeckel, der eine Ab-
deckung und einen in Seitenfihrungen der Dachoff-
nung beweglich gelagerten Rshmen aufweist, dadurch
gekennzeichnet; daB die Abdeckung (4) gegeniiber dem
Rahmen (5) relativ beweglich angeordnet und mit die-

sem ver- und entriegelbar ist.

Fahrzeugdach nach Anspruch 1, dadurch gekennzeichnet,

 daBl die Abdeckung am Rahmen verschwenkbar angeord-

net ist.

Fahrzeugdach nach den Ansprichen 1 bis 3%, dadurch
gekennzeichnet, daﬁ die Scnwenklégergelenke (6) in
dem Bereich zwischen der Unterseite (7) der Abdeckung
nahe deren Vorderkante (8) und der zu der Unterseite
parallelen Ebene des tiefsten dem Pahrzeuginneren (9)

zugewandten Punktes des Rahmens angeordnet sind.

Fahrzeugdach nach den Anspriichen 1 bis 3, dadurch ge-
kennzeichnet, dall die Schwenklagergelenke (&) als ge-
sonderte Teile an den Réndern der Abdeckung (4) be-

festigt sind.
Fahrzeugdaqh nach den Anspruchen ‘1 bis %, dadurch ge-

kennzeichnet, dall die Schwenklagergelenke einstickig

an die Abdeckung angeformt sind;
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6. Fanrzeugdach nacn den ansprichen 1 bis 5, dadurch
gekennzeichnet, dall die Abdeckung mit einer zu-
mindest bereichsweise deren Rander Uibergreifenden
Binfassung (11) versehen ist, an der die Lagerge-—
lenke (6) befestigt bzw. einstickig angeformt

sind.

7. Fahrzeugdach nach Anspruch 6, dsdurch gekenn-
zeichnet, daB die Einfassung (11) einen die R&én-
der der Abdeckung umfassenden etwa U-firmigen Quer-—
schnitt besitzt und Versteifungsrippen (12) auf-

weist.

8. Fahrzeugdach nach den Anspruchen 4 bis 6, dadurch
gekennzeichnet, das die Einfassung mit der Ab-

deckung verklebt ist.

9, Fahrzeugdach nach den Anspriichen 1 bis 8, dadurch
gekennzeichnet, dafl der Rahmen als gespritztes, ge-
gossenes oder geprelites Element ausgebildet ist und
dal zu beiden Lingsseiten des Rahmens je eine die
Hebe- und Verschiebebewegung ermdglichende Kulissen-
fiihrung (15) und / oder sonstige Beschlagteile, wie
Gleitbackenhalter (16) o. dgl., einstickig an den

Rahmen angeformt ist.

10. Fahrzeugdach nach dem Anspruch 9, dadurch gekenn-
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zeichnet, dai der Rahmen du:ch nach dessen non-
tage in der Dachdffnung in Kulissentfuhrungen
(15,25) einsetzbare Bolzen (17) an einem am
Fahrzeugdach (3) verschiebbar in Seitenfuhrun-
gen (20) gelagerten Gleitstick (18) béfestigbar
ist und daf die Kulissenfﬁhrungen {(15,25) und das
Gleitstiick im Querschnitt gesehen parallel neben-

einander angeordnet sind.

Fahrzeugdagh‘nach den Ansprichen 71 bis 10, da-
durch gekennzeichnet, daB dem Hebe-Schiebedeckel
(4,5) an seinem im Bereich der Dachéffnuhgs—Hin—
terkante gelegenen Ende eine sich quer zur Fahr-
zeuglangsachse erétreckende Wasserauffangrinne (31)
iugeordnet ist und dall die Wasserauffangrinne im
Bereich dessen hinteren Endes am Rahmen (4) be-

festigt ist.

Fahrzeugdach nach Anspruch 11, dadurch gekennzeich-
net, dald die Wasserauffangrinne an den Rahmen an-
geschraubt, angeklebt und angeschwelilt ist.
Fahrzeugdach nach Anspruch 11, dadurch gekennzeich-
net, dabB die Wasseraﬁffangrinne und der Rahmen als

einstiickige Binheit hergestellt sind.

Fahrzeugdach nach den Ansprichen 7 bis 1%, dadurch
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gekennzeichnet, day der Rahmen () eine umlau-
fende Spaltdichtung (13) =zufweist, auf der die
Rinder der Abdeckung in der Schlieflstellung des
Hebe-Schiebedeckels derart aufliegen, daB einer-
seits die Abdeckung gegeniiber dem Rahmen und an-
dererseits die Deckeleinheit (4,5) gegeniliber dem

Dachausschnitt abgedichtet ist.

Fehrzeugdach nach den Anspriichen 7 bis 14, dadurch
gekennzeichnet, dais an den belden Liangsseiten der
Abdeckung (4) je eine die Hebe- und Verschiebebe-
wegung der Abdeckung ermoglichende Kulissenfuhrung
(2%) angeordnet ist, die in der Zusaizmenbaustel—
lung des Hebe-Schiebedeckels eine Stellung ZWlischen
den einsnder zugewandten Gleitflidchen (30) der Ku-
lissenfiihrung (15) fiir den Rahmen (5) und der

Gleitfliche (28) des Gleitsticks (18) einnimmt.
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Anmelder: Firma : Pa/Wa 2
Wilhelm Schade
Postfach 1549

D-59/0 Plettenberg

Fahrzeugdach mit einem im Bereich einer Dachdff-
nung angeordneten Hebe-Schiebedeckel.

Die Erfindung bezieht sich suf ein Fahrzeugdach mit
einem im Bereich einer Dachdffnung angeordneten He-
be-Schiebedeckel, der eine Abdeckung und einen in

Seitenfiihrungen der Dachoffnung beweglich gelager-

ten Rashmen aufweist.

Rei einem aus der Praxis bekannten Hebe-Schiebedeckel
dieser Art ist die als transparenfe Scheibe ausgebil-
dete Abdeckung mit dem die Scheibe tragenden Rahmen an
ihren windern verklebt, so dall Abdeckung und Rahmen eine
untereinander fest verbundene Einheit bilden. In seinem
in Fahrtrichtuﬁg vorderen Bereich ist der Rahmen an seil-
nen beiden Léngsseifen durch einen an der Rahmenuntersei-
te befestigten Hebel abgestiitzt, dessen der Rahmenunter—
seite abgewandtes Ende in eineerleitschuh verschwenk-
bar gelagert ist. Der Gleitschuh dient einerseits als
Lagerstelle fur die Deckeleinheit zum Ausstellen aus
ihrer Geschlossenstellung in di e Hebestellung und zum
anderen als Gleitfihrung beim Verschieben der Deckelein-

heit. Aullerdem ist der Hebe-Scniebedeckel iiber Gleit -
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bolzen in Kulissenfihrungen gelagert, die als von den
Deckel getrennfe Binzelteile an seitlichen Fuihrungs-
schienen angeschraubt sind. Die Fihrungsschienen sind
im Bereich der Dachoffnung an der Karosserie befestigt.
Bei der Monbtage werden gundchst die Kulissenfiuhrungen
mit mehreren Schrauben an die seitlichen Fihrungsschie-
nen angeschraubt und die Gleitbolzen in den Kulissen—
fihrungen vormontiert, bevor die Deckeleinheit in die
Dachoffnung eingesetzt und an den Beschlagteilen be-

festigt wird.

Im Bereich der in Fanrtrichtung hinteren Pacheinschnitt-
kxante ist bei der pekannten Ausfuhrung zusatzlich eine
gsich quer zur Dachoffnung erstreckende, verfahrbare Was-
serauffangrinne vorgesehen, die in de; Geschlossenstel-
lung des Hebe-Schiebedeckels auf der Fahrzeuginnenseite
den Dichtungsspalt swiscnen der Hinterkante des Deckels
und der dieser gegenﬂberliegenden anschlagkante der Dach-
5ffnung ilberbrickt. Wird der Deckel in die hintere Schie-
bestellung geschoben, nimint er uber besondere mitnehmer-—
teile die Wasserauffangrinne wihrend seiner gesamten Off=
nungsbewegung unterhalb der Dachhaut uit, so dal Wasser
odexr Feuchtigkeitsrickstinde in jeder beliebigen Stellung
vom Deckel iliber dessen Hinterkante in die auffangrinne ge-
langen. Entsprechendes gilt fiir die entgegengesetzte

Deckelbewegung beim Zurickfahren aus der Offnungsstellung

- % -
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in die Geschlossenstellung.

Bei dieser bekannten Hebe—Schiebedach—Konstruktion

ist es nachteilig, dai der den Séhwenkpunkt fir den
Deckel enthaltende Gleitschuh einen relativ grosen Ab-
stand sowohl von der Langsmittelebene des Hebe-Schie-
bedeckels als auch von der Vorderkante der Dachoff-

nung haben mufl, um einen geniugend grolken Bewegungs-
spielraum fiir den Deckel zuzulassen. Dies fiihrt dazu,
dais der Querspalt zwischen der Deckel-Vorderkante und
der Vorderkante der Dachdffnung unverhdltnismiBig breit
sein mufl und dadurch die den Querspalt abdeckende Dich-
tungsleiste durch die relativ weit ausladende Kippbewe-
gung uberbeanprucht wird. Dadurch besteht die Gefahr ei-
ner frihzeitigen Materialermiidung, die die Bildung vdn
Leckstelien nach sich zieht. Auierdem unterstutzt der
breite Dichtungsspalt dierErhéhung vonVWindgeréuschen.
Ein weiterer wichtiger Nachteil besteht bei der bekann-
ten Ausfﬁhruné_aarin; dal3 beim Ausstellen,des Deckels in
die Hebestellung die dierDeckelrénder umlaufend eng um-
fassenden Dichtungsleisten an den Réndefn des Dachaus-
schnitfes entlangschleifen,und diese nach auBen, oder beim
SchlieBen des Deckels nach innen zu driicken suchen. Durch
diese standig wechseinden EKrafteeinwirkungen ist es in
der Praxis unvérmeidbar,,dab sich das relativ dinne, in-

stabile Karosserieblech der Dachhaut besonders im Be-
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reich der Hinterkante leicht ausbeult und ilber lan-—

gere Zelit sogar bleibend verformt.

Dadurch, daB die bekannte Hebe-Schiebedach-Konstruk-~
tion aus zahlreichen Einzelteilen besteht, wie geson-
derten Kulissenfuhrungen, vorzumontierenden Gleitbol-
zen, Befestigungsschrauben zum Anschrauben der Kulis-

- senfihrungen an Seiten-Fihrungsschienen, eine getrenn-—
te verschiebbare Wasserauffangrinne w.S.W., stellt sich
die Montage sehr szeitaufwendig und kostspielig. Zudem
kann die Montage nur vol ausgebildeten Fachkratten vor-

genommen werden.

Aufgabe der Erfindung ist es, unter Vermeidung der ge-
nennten Nachteile ein baulich einfaches und funktions-
sicheres Hebe-Schiebedach der eingangs genannten Art,

vorzuschlagen, das aullerdem eine wesentliche Montageer-

leichterung ermdglichnt.

Dies wird nach der’E}findung dadurch erreicht, dals die
Abdeckung gegeniliber dem Rshmen relativ beweglich ange-
ordnet und mit diesem ver- und entriegelbar ist. Durch
die erfindungsgemdlie Trennung der Abdeckung von dem Rah-
men ist es moglich, die Dichtungsspalte zwischen dem He-
be-Schiebedeckel und den Randern des Dachasusschnittes

sehr eng zu halten, so daB neben einer Verringerung der

-5 -
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Windgerausche eine durchlaufend gute Abdichtung der
Spalte erreicht wird. Dadurch, daB nicht der gesamte
Rahmen nach oben aus der Dachof fnung ausgehoben zu
werden braucht - die Hebefunktion wird bei dem Erfin-
dungsgegenstand allein von der Abdeckung ﬁbebnommen -
tritt eine Uberbelastung und damit eine unerwinschte
Ausbeulung der Karosserierdnder nicht auf. Vielmehr
wird die Dachhaut im,Bereich der Rénder des Dachaus-
schnittes umlaufend gleichmdlig stabilisiert. Durch den
Vorschlag nach der Erfindung wurden zubierdem die Vpr—
aussetzungen dafiir geschaffen, dall die Zahl der einzel-
‘nen Beschlagteile sehr gering gehalten werden kann und
damit eine wesentliche iontageerleichterung erzielt wird.
Zudem 1st es nun erstmalig auch bei Hebe-Schiebedeckeln
moplich, die Wasserauffangrinne an dem Rahmen starr zu
befestigen, so dal3 jégliche bisher notwendige Beschlag-

teile zur Sicherung des Bewegungssblaufes der Auffangrin-

ne entfallen konnen.

Zweckméﬂig ist die Abdeckung'am Rahmen schwenkbar ange-
ordnet. Vorzugsweise sind die Schwenklagergelenke in dem
Bereich zwischen der Unterseite der Abdeckung nahe deren
Vorderkante und der zu der Unterseite parallelen Ebene
des tiefsten dem Fahrzeuginneren zugewandten UmriBpunktes
des Rahmens angeordnet. Auf einen besonderen Abstand der

Lagerachsen von der Dachfliche oder von der Vorderkante
-6 -
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der Dach8ffnung braucht keine Riicksicht genommen zu
werden, so daB die Gefahr einer {iberbeanspruchung der
Dichtungsleisten beim Ausstellen der Abdeckung nicht be-
steht. Die Schwenklagergelenke Konnen nach der Erfindung
dabei als gesonderte Teile an den kindern der abdeckung
pefestigt sein. Alternativ dazu konnen sie auch eln-

stiickig an die Abdeckung angeformt sein.

In vorteilhafter Weiterentwicklung des driindungsgegen-—
standes ist die Abdeckung mit einer zumindest bereichs-
weise deren Réndef ibergreifenden kinfassung versehen,

an der die Lagergelenke befestigt bzw. einstiickig ange-
formt sind. Vorzugswelse besitzt die Einfassung einen die
Riander der Abdeckung umfassenden etwa U-férmigen Quer-

sehnitt und weist Versteifungsrippen auf. Vorteilhaft

ist die Binfassung mit der Abdeckung verklebt.

In weiterer bevorzugter hAusgestaltung des Erifindungsge-
genstandes ist der Rahmen als gespritztes, gegossenes

oder geprelkites Element ausgebildet, wopei die die Hebe-
und Verschiebebewegung ermoglichende Kulissenfiuhrung und/
oder sonstige Beschlagteile, wie Gleitbackenhalter o.dgl.
einstiickig an den Rahmen angeforut sind. Da nach dissenm
Vorschlag die Kulissenfiihrungen und dgl. als Einzelteile
fortfallen, weil sie bei dem Erfindungsgegenstand aufgrund
der vernachlidssigbaren Toleranzprobleme durch die Tren-

nung der Abdeckung von den Rahmen unmittelbar in den Rah-
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men integriert werden konnen, sind durch die Erfindung
nunmehr dié Voraussetzungen gegeben, den Hebe-Schiebe-
deckel mit wenigen Handgriffen'auch von ungelernten
Krdaften in die Dachdftnung einzuéefzen und dort zu la-
gern. ZweckméBig ist dazu der Rahmen durch vorzugswei -
seé zwel, nach dessen montage in der Dachoffnung, in die
Kulissenfiihrung einsetzbare Bolzen an einem am Fahrzeug-
dach verschiebbér,in Seifenfﬁhrﬁngenrgelage:ten Gleit~
stuck befestigbar, wobei die Bolzen gleichzeitig als
Kulissenbolzen dienen. Auf diese Weise ist es méglich,
daB der gesamte Hebe-Schiebedeckel allein von den Ku-—

lissenbolzen getragen wird.

In Weiterentwicklung der Erfindung ist dem Hebe-Schiebe-
deckel an seinem im Bereich der Dachéffnungs-hinterkante
gelegenen Ende eine sich quer zur Fahrzeugiéngsachse er-
streckende Wasserauffangrinne zugeordnet, die im Bereich
des hinteren Endes des Rahmens befestigt ist. Die Wasser-
auffangrinne kann an den Rahmeﬁ angeschraubt, angeklebt,
angeschweil3t oder sonstwie befestigt werden. Alternativ
dazu kann sie in bevorzugter Weise éuch_mit dem Rahmen
als einstiickige Einheit hergestellt sein. Die Entschei-
dung, ob eine mit dem Rahmen einstlickige oder getrennte
Ausfuhrung der Wasserauffangrinne gewdhlt wifd, ist in
der Praxis Jjeweils davon abhangig, aué welchem Material

der Rahmen und die Rinne hergesteilt werden.

-8 -
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Die Erfindung ist nachstehend anhand mehrerer in der
Zeichnung dargestellter ausfithrungsbeispiele néher be;

schrieben.

In der Zeichnung zeigen:

Fig. 1: eine teilweise geschnittene Draufsicht
auf den in einen Dachausschnitt einge-

bauten Hebe-Schiebedeckel,

Fig. 2: einen Schnitt nach der Linie II-II in
Figur 1,
Fig. %: einen Schnitt entsprechend Figur 2, Jje-

doch mit ausgestellter Abdeckung,

Pig. 4: einen Schnitt nach der Linie IV-IV in
Figur 1 mit einem an eine Einfassung der
Abdeckung angeformten Schwenklagergelenk,

Fig. 4a: einen Schnitt entsprechend Figur 4, je-
doch mit einem unmittelbar an die Ab-
deckung angeformten Schwenklagergelenk,

Fig. 4b: einen Schnitt entsprecliend Figur 4, bei
dem das Schwenklagergelenk als gesonder-
tes Beschlagteil an der Einfassung be-
festigt ist,

Fig. 5: einen Scnnitt entsprechend Fig. 4 mit
ausgestellter abdeckung,

Fig. ©: einen Schnitt nach der Linie VI-VI in

Fig. 1,
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einen Schhitﬁ entsprechend Fig. 6, mit
teilweise nachknnteh eingeschobenem He-
be—Schiebedeckelh
einen 3chnitt nach, der Linie VIII-VIII
in Fig. 1,
einen Schnitt nech der Linie IX-IX in
Fig. 1, mit gescnlossenem Hebe-Schiebe-
deckel, 7
einen Schnitt entsprechend Fig. 9 mit
ausgestellter Abdeckung,
einen Schnitt nach der Linie XI-XI in

Fig. 1,

eine vereinfachte Schnittangsicht nach
der Linie XII-XII in Fig. 1, Jjeweils in

verschiedenen OffnungsstélLungen des

- Hebe—~Schiebedeckels.

Der Hebe-Schiebedeckel 71 ist in einem Dachausschnitt 2

eines Kraftfahrzeugdaches 3 mohtiert. Br welist eine Ab-

deckung 4 und einen Rahmen 5 auf. Die Abdeckung besteht

vorzugsweise aus einer transparenten Scheibe, kann aber

auch als ene undurchsichtige Metall- oder Kunststoffta-

fel ausgebildet sein. Sie ist Zegenuber dem Rahmen rela-

tiv beweglich angeordnet und mit diesem ver- und entrie-

gelbar. Bei dem gewshlten Beispiel ist die Abdeckung an

Rahmen verschwenkbar angelenkt. Dazu besitzt sie Schwenk-

- 40 -

Solventum-Exhibit 1002-0563



lagergelenke 6, die im Bereich zwiscnen der Untersei-

te '7 der Abdeckung nahe deren Vorderkante 8 und der zu
der Unterseite parallelen Ebene des tiefsten dem Fahr-—
zeuginnern 9 zugewandten Punktes des Rahmens 5 angeord-
net ist. Da bel dem gezeigten Ausfihrungsbeispiel der
tiefste Punkt der Rahmenquerholme von deren ebener Unter-
seite gebildet ist, liegen die Schwenklagergelenke © in
dem Abstandsraum zwischen der Ebene der Holmunterseite 51
und der dazu parallelen Unterseite 7 der Abdeckung 4, Die
Schwenklagergelenke 6 konnen als gesonderte Teile 10
(Fig. 4b) an dem Rand der Abdeckung befestigt, z. B. an-
geschraubt oder angeklebt sein. Auch kdnnen sie einstluckig
(Fig. 4a) an den Rand der Abdeckung angeformt werden. Al-
ternativ dazu ist auch eine getrennte Befestigung oder
einstiickige Anformung an einer HKinfassung 11 mdglich, wie

aus Figur 4 ersichtlich.

Die Einfassung 11 iibergreift die Rander der Abdeckung &
und besteht aus einem um die Abdeckung durchgehend um-
laufenden, profilierten Blechstreifen. Die Binfassung !
besitzt einen die Rénder ober- und unterseitig umfassen-
den U~-formigen Querschnitt, der durch Versteifungsrippen
12 (¥ig. 4) verstdrkt ist. Sie ist mit dem Rand der Ab-
deckung verklebt und kann 2.B. aus einem lietall~ oder
einem Kunststoffteil bestehen. gtatt der umlaufenden Aus-—

fithrung ist es auch mdglich, im Abstand voneinander auf

- 41 -
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die Riander der Abdeckung aufgesetzte Tejilstlicke zu
verwenden. Das entsprechende, iiber Jje einen zuf beiden
Seiten deereckels vorgesehenen Lagerbolzen &' verbun-
dene Gegenstiick fiur die an der Abdeckung befestigten
Lagergelenke befindet sich Jjeweils am Rahuen seibst,
der zusitzlich noch besonders profilierte Dichtungsé
ieisten 1% trégt, die auf Vorsprﬁnge745' der Rahmen-
holme 4 aufgesteckt sind und die den Spalt 14 zwischen
den kindern des Dachausschnittes 2 und den diesen zu-
gewandten Rindern der Abdeckuhg 4 und des rahmens 5 um-

laufend abdichten.

Dadurch, daB der Rahmen als von der Abdeckung getrenn-—
tes Teil ausgebildet ist und damit die bei den bisher be-
kannten Hebe—Schiebedeckeln auftretenden Toleranzproble-
me nicht mehr gegeben'sind, ist es bei dem dargestell-
ten Ausfiihrungsbeispiel mﬁglich,'den Rahmen 5 als ein-
stliickig gespritztes, gegossenes oder gepreﬁtes Kunst-
stoffteil auszubilden und die Kulissenfuhrungen 15

(Fig. 9,10) beidseits des Rahmens in den Rahmen einzufor-
men, so daf Rehmen und Kulissenfiihrungen eine einstucki-
ge Einheit bilden. In gleicher Weise sind die Gleit-
backenhalter 16 (Fig. 11) an den Rehmen unmittelbar an-
geformt. Die Aufhidngung des koumpletten Hebe-Schiebedeckels
in der Dachoffnung erfolgt lUber 2zwei Bolzen 17, die beid-
seits des kahmens Jjeweils durch eine in zugeordneten

Gleitstiicken 18 vorgesehene Bohrung 19 gesteckt werden.

A
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Die Gleitstilicke 18 sind uber in Seitenfithrungen 20

des Daches eingreifende Gleitfiilse 21,22 parallel zur
Ebene des Dachausschnittes verschiebbar gelagert. Die
Bohrungen 19 in dem Gleitstiick 18 decken sich mit
lédnglichen Fihrungsausnehmungen 25,24, von denen die
Fiilhrungsausnehmungen 23 in den in denrRahmen integrier-~
ten, Jewells zugeordneten Kulissenfithrungen 15 und die
Ausnehmungen 24 in Kulissenfiihrungen 25 vorgesehen
sind, die mit der Einfassung 11 an der Unterseite 7

der Abdeckung 4 mittels Schrauben 26 starr verbunden
sind. Die Kulissenflihrungen 25 sind im Querschnitt ge-
sehen jeweils zwischen den Kulissenfiihrungen 15 des
Rahmens und den Gleitstiicken 18 so angeordnet, dal die
Seitenflichen 27 der Kulisse 25 die ihnen Jeweils zuge-
wandte Seitenflidche 28 des Gleitstlickes 18 und die Sei-
tenfldche 29 der Kulisse 25 die Seitenfldche 30 der Ku-—
lissenfithrung 15 des Rahmens mit Gleitsitz beruhrt. Wie
ersichtlich, wird der gesamte Hebe-Schiebedeckel von den
Bolzen 17 getragen, lber die der KraftfluBd von den Ku-

lissenfiihrungen 15, 25 auf die Gleitstiicke 18 lUbertra-

gen wird.

Wie in den Figuren & und 7 verdeutlicht, ist an der Un-
terseite des hinteren Ranmenholmes eine sich gquer zur
Fahrzeug-Liangsachse erstreckende Wasserauffangrinne 31

befestigt, z.B. angeschraubt, angeklebt oder angeschweilB3t.

- 13 =
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Ist der Rahmen als ein Kunststolffteil ausgebildet,

bietet sich ebenfells aie Herstellung der Wesseraui-

fanzrinne als einstickige Einneit mit dem Rahmen an.

#le aus Figur ‘12a ersichtlich, 1iun der der Hebe-Schie-
bedeckel die Schlielistellunyg entsprechend der Darstel-
lung in Figur 9 einnimmt, beiindetrsicn der Bolzen 17

in einer mittleren Anschlagstellung, in der er mit sel-
nem die Ausnehmungen 23, 24 der Kulissenfuhrungen 15,25
durchgreifenden Schaftende zn ULtergangen 32,35 der Aus-
nehsaungen 25,24 anliegt. Bei der ubér einen nicht dsr-
zgestellten Getriebemechanismus auf das Gleitstuck 18
ausgelibten Bewegung in Pfeilricntung %4 bleiben die Ku-
lissentihrungen 15,25 solunpe in nuhestellung, bis die
Botzen den Ubergang 35 der im wesentlichnen norizontal
verlzufenden Teilstrecke %6 der Ausneﬁmung 24 erreicht
naben, weil sich =zuf dem Weg zwischen den Ubergingen
42,25 der Verlau! der Teilstrecke %o wit einer entsprecaen-
den Teilstrecke 37 der Ausnehmun:; 23 in der Kulissenfih-
runz 15 des Rahmens 4 deckt. Uverschreitet der Bolzen 7
wdhrend der Bewegung des Gleitsticks 18 in Pfeilricnhtung
34 den Uberzang 55 der Ausnehmung 24, so bewirkt er
zwangsidufig eine A&sLethewegung der die ubdeckung 4
tragenden Kulissenfihrung 25 nacu oben (I'feil 58), welil

die an den Ubersgeng 55 snschliewende Teilsuvrecke 39 der

T
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deren Ausloufende 40 schrag nach unten abgewinkelt ist,
wihrend die Teilstrecke %7 der Ausnehmung 25 der Kulis-
sentiinrung 15 bis zu lhrem Auslautende 471 hin geradli-
nig weiterverlduft. Gleichzeitig @it der Auslenkung

wird die abdeckung um die Achsen o' daer Lager 6 ver-—
schwenkt. In Figur 12 b ist die Oitfnungsstellung der Ab-
deckung 4 dargestellt, die der Uffnungsstellung in Figur
10 entspricht, aus der deutlich wird, dabi sich die Kulis-
senfihrung 25 gegeniliver der in ihrer Grundstellung (Fiz.9)
unverandert gebliebenen Kulissentidhrung 15 in Pfeilrich-

tung 38 nach oben verlagert hat.

Bei einer dem Pfeil 34 entgegengesetzten Bewegung des
Gleitwagens 18 iliberfinren die Bolzen 17 im umgekehrten
Bewegungsablauf die Abdeckung 4 zunidchst in die Schliel-
stellung (Fig. 9 und 12a). Nach Uberschreiten der Ubergdn-
Ze 32,3% der Ausnehmungen 24,25 durch die Bolzen 17 wer-—
den sowohl die Kulissenfiinrungen 25 der Abdeckung 4 als
auch die Kulissenfiihrungen 15 des kKahmens 5 gleichzeitig
entgegen dem Pfeil 38 nach untén verlagert, well die sich
an die Uberginge 3%2,%% anscnlielienden Teilstrecken 43 bzw.
44 der Ausnehmungen 24 bzw. 23 aus der Horizontalen scnrag
nach oben abgewinkeLt sind und sich bis zu den Auslaufen-
den 45,46 hin decken. Hierdurch wird der kahmen 5 zusam-
men mit der Abdeckung 4 zwangsldully in eine Stellung un-
terhalb der Dachhaut, wie in PFigur / angedeutet, verla-

gert, in der der Hebe-Scniebedeckel vel seiner welteren

Yooy
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Bewegung nach hinten in eine nicht dargestellte Off~

nungsstellung ausgefahren werden kann.
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Patentanspriiche:

1. Vorrichmung zum Reinigen des Blutes von Stoff-
waechselprodukten, insbesondere  Single-Needle-
Dialysevorrichtung. mit einem Dialysator mit einem
Dialysatkreisiauf 1nd einem Blutkreislauf, der blut-
cingangs- und blutausgangsseitig Ober eine Zuiei-
tung und eine Ableitung mit wenigstens ¢inem Blut-
anschinB verbunden ist, bei der die Zuleitung eine
Pumpe und jeweils cin stromauf und stromab der
Pumpe angeordnetes Absperrorgan aufweist, wobei
die Pumpe ein im wesentlichen starres Gehause und
eine flexible, innerhalb des Gehfiuses angeordnete
Membran aufweist, die den Innenraum des Gehfiu-
ses in eine erste mit Biut beaufschlagbare Kammer
und eine zweite Kammer trennt, die Ober eine Lei-
tung mit einer als Antrish dienenden Hubkolben-
pumpe verbunden ist, dadurch gekenn-
zeiche=t, daB das Antriebsmedium ¢in Gas ist
und der Gasraum mittels Uberdruck- und Unter-
druckventilen {128, 132) mit der Umgebung in Ver-
bindung steht.

2. Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, daB das Hubvelumen der Hubkolbenpum-
pe (124) groBer ist als dis Speichervolumen der
Pumpe {34).

3, Vorrichtung nach Anspruch 2, dadurch gekenn-
zeichnet, dad das Hubvolumen bis zu 20% gréBer ist
als das Speichervolumen.

4. Yorrchtung nach einem der Anspriiche 1-3,
dadurch gekennzeichner, -3 in der die Pumpe (34)
und die Hubkolbenpumpe (36, 124) verbindenden
Leftung (116) eine hydrof “obe, gasdurchlfssige
Membran (132) vorgesehen ist, die den Innenquer-
schnitt der Leitung (116} abdeckt.

5. Vorrichtung nach ¢inem der Anspriiche 1—4,
dadurch gekennzeichnet, daB die Hubkolbenpumpe
(36, 124) zwangsgesteuert ist und an ihren Umkehr-
punkien die Absperrorgane (31,38, 42) umgeschaltet
werden.

6. Vorrichtung nach einem der Anspriche i -5,
dadurch gekennzeichnet, daB die Ventile (128, 132)
und die Hubkolbenpumpe (36, 124) mit einer Uber-
wachungseinrichtung (131) verbunden sind.

7. Yorrichtung nach Anspruch 6, dadurch gekenn-
zeichnet, daB mit der Uberwachungseinrichtung
{131) die Pumpgeschwindigkeit gesteuert, die zeitli-
che oder phasengebundene Abfolge der Ventilzu-
stinde registrier! oder ein Alarmsignal abgegeben
wird.

8. Vorrichtung nach einem der Anspriiche I—7,
dadurch gekennzeichnet, daB in der Pumpleiiung
{122) ein Drucksensor angeordnet ist, mit dem dber
die Uberwachungseinrichtung {(131) die Anderung
der Druckablolge registriert wird.

Die Erfindung betrifft eine Vorrichtung zum Reinigen
des Blutes von Stoffwechsclprodukten, insbesondere
Single-Needie-Dialysevorrichtung, mit einem Dialysa-
tor mit einemn Dialysatkreislauf und einem Blutkreislauf,
der bluteingangs- und blutausgangsseitig iiber eine Zu-
leitung und eine Ableitung mit wenigstens einem Blut-
anschluB verbunden ist, bei der die Zuleitung eine Pum-
pe und jeweils ein stromauf und stromab der Pumpe
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angeordnetes Absperrorgan aufweist, wobei die Pumpe
ein itm wesentlichen starres Gehiuse und eine flexible,
jnnerhalb des Gehduses angeordnete Membran auf-
weist, die den Innenraum des Gehfiuses in eine erste mit
Blut beaufschlagbare Kammer und eine zweite Kam-
mer trennt, die fiber eine Leitung mit ciner als Antrich
dienenden Hubkolbenpumpe verbunden jst

Die US-PS 37 91 767 beschreibt cine Vorrichtung der

erwihnten An, die ¢ine Pumpanordaung in
cinem Single Meedle-Dialysesystem. aufweist. Bei dieser
Pumpanordnong wird das Blut in eine schlauchfarmige,
flexible Speicherkammer in einem ersten Schritt einge-
pumpt und aus dieser im nichsten Schritt abgepumpt.
Dicge fexible Speicherkammer ist in einem starren Ge-
hiuse angeordnet und bildet in diesem einen Ringraum,
in den durch Pumpen cine Fldssigkeit als Pumpfluid
gefordert wird.

Die Pumpe gemiB US-PS weist einen mit einem Balg
verbundenen Kolben auf, der gegen die Kraft einer Fe-
der bewegt witd. Da sich das Balginnenvolumen verdn-
dert und hierdurch ein Unterdruck erzeugi wird, erioigi
ein Ansaugen der Fiiissigkeit aus dem Ringraum des
Speichers. Das Blut wird dabei solange angesaugt, bis
sich der Schlauch an die Speicherwand angelegt hat,
ohne daB er jedoch erweitert worden wilire.

Das Blutvolumen ist durch die in der Pumpanordnung
befindliche Filismgkeitsmenge und das Imnenvolumen
des nicht elastisch erweiterbaren Schlauchs begrenzt.

{Jm das Biut aus dem Schiauch abzupumpen, wird der -
Solenoid, der den Balg bewegt, abgeschaltet. Dorch die
Riickschnellkraft der Feder wird der Balg anschliefend
zusammengeprelt, so daB die Pumplflissigheit in der
Speicher zuriickgepumpt wird.

Da dieses System volumenkonstant ist, ergeben sich
einige schwerwiegende Nachteile.

Zunlichst sind die auf das Blut einwirkenden tnter-
und Oberdriicke nicht beliebig sinstellbar, da sie weitge-
hend von der Auslegung der eirzelnen Pumpelemente
festgelept sind. So stelit dic Feder i.folge ihrer konstan-
ten Federkraft grundsitzlich den Balg und somit die
Pumpflissigkeit mit konstantem Druck zuriick, die we-
gen der Inkompressibilitat diesen Druck an das Blu
weitergibt. Da fiir den Solenoid hnEche Betriebsbedin-
gungen gelten, ist davon auszugehen, daB keine Druck-
steuerung vorliegt. Dies fohrt dazu, daB das zu pumpen-
de Fliassigkeitsvolumen relativ genau gingestellt werden
muB, um die Pumpe effektiv auszunutzen,

Weiterhin fordert der Balg zwar die Pumpflassigkeit
zurhick, erzeugs jedoch keinen steuerbaren Unterdruck
im Pumpsystem, da das Blut ohne einen Strmungswi-
derstand in den Schlauch nachstrdmt und der Schlauch
selbst aus seinem kollabierten Zustand ohne Unter-
druck in den expandierten, jedoch immer noch drucklo-
sen Zustand, Oberfithrt wird.

Ein bedeutender Nachteil dieser Pumpanordnung be-
steht darin, daB bei Betricbsbeginn dic Phasenlage zwi-
schen dem Speicher einerseits und der Balgpumpe an-
dererseits (ibereinstimmen mag, damit die Pumpanord-
nung berhaupt funktionieren kann. Eine solche Uber-
cinstimmung ldBt sich jedech regelmidig nicht oder nur
schwer erzielen, mit der Folge, daB nur noch eine unvoll-
stindige Follung der Speicherkammer mit Blut stattfin-
det. Dies gilt insbesondere bei der Verwendung eines
inkompressiblen Mediums als Pumpfluid. Da sich wei-
terhin die Pumpverhaltnisse wihrend des Betriebs an-
dern kbnnen, beispielsweise diz Phasenlage zwischen
der Speicheckammer und der Pumpe verschoben wird,
variiert in entsprechender Weise das Pumpergebnis, das
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regeimiBig cickt zufriedenstellend ist.

Diese bekannte Pinnpanordnung weist also weder in
der Anlaufphase noch wihrend der normalen Be-
triebsphase ein vollig zufriedenstellendes Pumpergeb-
nis anf, was darguf zurlckzufithren ist, daB auBer der
Menge der Pumpfiissigkeit sAmtliche Betrichsparame-
ter prakiisch konstant und somit nicht mehr stenerbar
sind.,

Die US-PS 3& 11 800 beschreibt ein weitgehend dhnli-
ches System, bei dem wiederum ein sich nach dem Zu-
sammendricken in die A e zurtckstellender,
jedoch nicht erweiterbarer Schiauch als Speicherele-
ment eingesetzt wird. Auf diesen Schlauch wirkt ein
weiterer Schlauch ein, der mit einem hydraulischen
Pumpfluid gefdllt ist Durch eine Erweiterung dieses
Schlauchs wird der mit Blut geftlite Schlauch zusam-
mengedriickt und das im Schlauch befindliche Blut ab-
gepumpt. Der Blutschlauch wird anschiieBend beim Zu-
riickziehen der Pumpfliissigkeit zurickgestelit und follt
sich somit bei entsprechender Steuerung der Klemmen,
die den Blutschlauch abschiieSen und dfinen.

Es wird alto mit einer hydraulisch angetriebenen
Pumpe gepumpt, die innerhalb eines starren Gehiuses
untergebracht ist. Das Volumen dieses Gehiuses ist da-
bei geringer als das Volumen der beiden Schlsuche. So
kommnt es daher stindig zu einer Kollabicrung eines der
beiden Schlauche.

Derartige hydraulische Systeme weisen Probleme bei
der Drucksteuerung auf. dz der Kompressionsdruck
nicht durch eine einfach zu gewihrleistende Sicherheits-
maBnahme begrenzt werden kann.

Weiterhin kann die Blutansauggeschwindigkeit nicht
geregelt werden, da sic durch die Rckschnelikraft des
Blutschlauchs sowie die Eigenschaften des Pumpschlau-
ches und des angeschlossenen Systems bestimmt ist. Fi-
ne weitere Regelung ist nicht moglich.

Die DE-OS 24 55 917 beschreibt einen extrakorpora-
len Kreislauf in Form eines Single-Needle-Diglysesy-
stems, das wiederum eine Pumpe zum Umpumpen von
Blut mit einem verinderlichen Innenvolumen aufweist
Zum Einsatz kommen die bereits als nachteilig beschrie-
benen Schlzuchpumpen oder eine rohrférmige Mem-
bran und Ventile aufweisende Membranpumpen, die ein
gestcuertes Einla8- und AuslaBventil aufweisen. Derar-
tige Pumpen sind als Ventrikelpumpen bekannt, die
grundsfitzlich selbstansaugend sind und den BlutfluB in
eine Richtung steuern.

Ahnliche Pumpsysteme sind weiterhin 2us den DE-
OS5 21 49 026 und 26 19 234 bekannt, die als Bhutpumpen
eingesetzt werden sollen. Dabei handclt €5 sich um pas-
siv betriebene AusdehnungsgefaBe, die sich regeimabig
selbsttatig fillen, chne daB eine optimale Pumpleistung
durch das Antriebselement erreicht werden kann.

Woeiterhin ist «fn solches balgartiges Ausdehnungsge-
fa8, das unmittelbar mit Blut beaufschlagt wird, in Medi-
zinalmarkt/Acta Medicotechnica 26, (1978) Bd.12,
§. 381 —383 beschricben. Einc solche mechanisch ange-
trichene Balgpumpe hat den Nachteil, daB sie nichi per
se den [berdruck oder Unterdruck einschrénkt. Sie be-
notigt daher einen zusdtzlichen, in das Blutzufahrungs-
system integrierten Druckaufnehmer, der wiederum die
externe Pumpe bzw. die Vorschubgeschwindigkeit steu-
ert. mit der der Balg zusammen- oder auseinandergezo-
gen wird.

Demgem4B kann also nur festgehalten werden, daB
die vorstehend erliivterten Pumpsysteme entweder ei-
ner volumenkonstanten Zwangssteuerung unterzogen
sind oder aber eine mit der Pumpkammer gekoppelte
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Druckstenerung aufweisen. Dariber hinaus kénnen sol-
che Blutpumpen zu Beginn ihrer Tatigkeit bei wnhe-
stimmter Phasenlage nur schwierig und mit einem spe-
ziellen Fiillprogramm odef speziellen Einrichtungen
hierfir betriebhen werden.

Der Erfindung liegt daher die Aufgabe zugrunde, cine
Vorrichtung der eingangs erwahnten Art zur Verfigung
zu stellen, bei der die Pumpe in jeder Betriebsart sicher
gefilllt und entieert werden kann, ohne daf dic Hubkol-
benpumpe Gber mit der Pumpe oder dem Blutzuftih-
rungssystem verbundene Druckaufnchmer geregelt
werden muB.

Die Losung der Aufgabe erfolgt dadurch, daff das
Antriebsmedium ein Gas ist und der Gasraum mittels
Uberdruck- und Unterdruckventilen mit der Umgebung
in Verbindung steht. '

ErfindungsgemB erfolgt die Regelung der Hubkol-
benpumpe unabhfingig von ciner mit der Pumpe in Ver-
bindung siehenden Regeleinrichtung, d.h. die Pumpe
regeli sich selbsttatig, wenn ein bes*~ater an die Pumpe
angeiegiu‘:f Tt o dee §lntandtoaol arrsicht wird
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Dabet ffnen sich die Ventile, so daB der auf die Pumpe
einwirkende Druck nicht mehr erhdht oder abgesenkt
wird,

Eine derartige Betriebsweise ist mit den eingangs er-
wahnten hydraulischen Pumpen nur schwierig durchzu-
fihren, da die Pumpfllissigkeiten infolge ihres inkom-
pressiblen Charakeers regelmiBig in Pumpanordnungen
mit konstantem Volumen untergebracht sind, d. b Pum-
pe und Antrieb werden regelmafig zwangsgestevert.

ErfindungsgemiB kann jeder beliebige Uber- und
Unterdruck in der pneumatisch betrisbenen Pumpe ein-
gestellt werden, ohue daB diese beschidigt wird.

Woeiterhin ist es vorteilhaft, daB die erfindungsgems-
Be Pumpanordnung zu Beginn ohne jegliche Schwisrig-
keit geftllt werden kann, da sie von der Phasenlage
unabhangig ist. Die Pumpe saugt nimlich Blut solange
an, bis sich die elastische Membran an des starre: Purnp-
gehause angelegt hat und dadurch der Druck abfélll
Wenn ein bestimmter Unterdruck erreicht ist, 6ffnet
si-it das Unterdruckventil und halt diesen Unterdruck
solange konstant, bis dic Pumpe den Umkehrpunkt er-
reicht. Ist dieser Umkehrpunkt erreicht, se schlieBt sich
das Unterdruckventi! und es wird die Pumpe entleert
Nach dem Entleeren steigt der Uberdruck an und wird
bei einem bestimmten Wert dadurch konstant gehalten,
daB das Uberdruckventil sich 5finet.

Dic Pumpe arbeitet jedoch weiter und kehrt erst an
ihrem anderen Umkehrpunkt zum Saugbetrieb zuriick
An diesem Punkt hat sie nun die richtige Phasenlagec
erreicht.

Sie benotigt daber lediglich einen Zyklus, um zu Jer
jewnils angestrebten Phasenlage zu kommer, die einen
optimalen Pumpbetrieb garanticrt.

In giner beson:l2rs bevorzugten AusfBlrungsferm ist
das Inanenvolumen der Pumpe und der Hubkolben-
pumpe korreliert und somit das Yerhaltnis dieser Voiu-
ming begrenzt Demzufolge unterliegt auch der Druck
einer bestimmtea Begrenzung in diesem pneumatisch
betriebenen System, so da8 u. U. auch der Ausfall der
Druckbegrenzungsventile toleriert werden kann.

Weitere Einzelheiten, Vorteile und Ausflhrungsfor-
men sind in der nachfolgenden Beschreibung unter Be-
zugnahme auf die Zeichnung erldutert. Es zeigt

Fig | schematisch eine Single-Needle-Dialysenan-
ordnung mit dem erfindungsgemiBen Pumpsystem,

Fig 2 einen Langsschnitt durch eine erste Ausfith-
rungsform des erfindungsgemiBen Pumpspeichers,
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Fig.3 einen Langsschnitt durch eine zweite Ausfilh-
rungsform des erfindungsgemaBen Pumpspeichers,

Fig.4 eine Druck/Volumen-Charakteristik der in
Fig 2 gezeigten Ausflihrungsform beim Bef(llen,

Fig.5 eine Membranpumpe fiir dasin Fig. | gezeig-
ten Pumpsysten,

Fig 6—8 jeweils den Endabschnitt weiterer Ausfih-
rungsformen von Pumpspeichern im Lingsschnitt, wo-
bej eine weitere zylindrische AuBGenwand des Pumpspei-
chers skizziert angedeutet ist und

Fig. 9 eine schematische Darsiellung eines koatinu-
ierlich pumpenden Systems mit zwei Pumpspeichern.

Gemab Fig. 1 wird einem Patienten iber eine Hohl-
kaniile 20 Blut entnommen, die in ein BlutgefiB einge-
schoben wird. Diese Hohlkanile 20 weist an ihrem Ende
cinen y-fsrmigen AnschiuB 22 auf, bet dem der cine
AnschluB 24 mit der Arterienleitung 26 verbunden ist,

JRPTY R [ PR T i 3
wiahrond dor andere Ast 28 mit dar Venenleitupo 30

verbunden ist. Die Hohlkaniile kann als Biflownade!
ausgebilder sein, d. h. sie besteht aus zwei ineinander
koaxial angecrdneten Kanilen, bei denen die kuBere
Kanille um wenige Millimeter zuriickgesetzt ist, umn ei-
nen Vermischungseffekt zu vermeiden. Andererseits
kann jedoch auch der geringe Vermischungselfekt bei
der vorzugsweise eingesetzten y-formigen Nadel 20
hingenommen werden.

In der Arterienleitung 26 ist im AnschiuB an die y-for-
mige Hohlnadel 20 ein Absperrorgan 31 vorgesehen,
mit der die Arterienleitung gedifnct und abgeschlossen
werden kann An dieses Absperrorgan 31 schliefi sich
ein Pumpsystem 32 an, das mit der Arterienleitung 26 in
Verbindung steht und im wesentlichen die Pumpe 34
und die damit in Verbindung stehende Hubkolbenpum-
pe 36 aufweist. Stromab des Pumpsystems 32 ist in der
Arterienieitung 26 ein weiteres Absperrorgan 38 ange-
ordnet, das vorteilhafterweise entweder als Kiemme
oder aber als Riickschlzgventil ausgebildet ist.

Stromab des Absperrorgans 38 ist die Arterienicitung
26 mit dem Dialysator 40 verbundes, in dem das zu
reinigende Blut von den Stoffwechselprodukten und
tberschiissiger Flissigkeit befreit wird. Dieser Dinlysa-
tor 40 ist mit einer nicht gezeigten Dialysenanordnung
verbunden, die die Diulysefliissigkeit mit ebenfalls nicht
gezeigten Zu- und Ableitungen durch den Dialysator 40
(ordert.

An diesen Dialysator 40 schlieBt sich die Venenlei-
tung 30 mit dem Leitungsast 28 an, der zur y-férmigen
Kanitle 20 gefiihrt ist. Vor der Kanile 20 ist ¢in weileres
Absperrorgan 42 vorgesehen, mit der die Venenleitung
30 gedfinet ur? geschlossen werden kann.

Weiterhin kann vorteilhafterweise in der Venenlei-
tung 30 ¢in Drucksensor 44 angeordnet sein, der den
Druck anzeigt, der sich in dem Leitungsabschnitt zwi-
schen dem SchlieBorgan 38 und der Klemme 42 aufbaut.

Die in Fig. 1 gezeigte erste Ausfihrungsform wird
felgendermaBen betrieben:

Das Blut wird tiber die Hohlkanale 20 mittels des in
Fig 5naher gezeigten und nachstehend beschriebenen
Pumpsystems 32 angesaugt, wobei das Organ 38 und die
Klemme 42 geschlossen und das Absperrorgan gedffnet
sind. (Mher die Anerienleitung 26 wird das Blut in die
Pumpe 34 mittels der Hubkolbenpumpe 36 gepumpt,
wobei die anhand Fig-2 pachstehend niher erlauterte
schlauchfarmig ausgebildete Pumpe 34 zunichst druck-
los aufgefGilt wird AnschlieBend erweitern sich unter
sprunghaftem Druckansticg die AuBenwirnde, ahnlich
dern Zustand, in dem ein Ballon aufgeblasen wird. Be-
reits eine geringe Menge zusatzliches Blut reicht aus,
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um diesen sprunghaften Druckanstieg in ein nur noch
geringfligig ansteigendes Druckplateau umzuwandeln,
d. h. daB bei der weiteren Einspeisung von Blut in die
Pumpe 34 der Druck in der Pumpe 34 im wesentlichen
nur noch geringflgig ansteigt oder sogar konstant
bleibt. ohne zunachst wieder sprunghafl anzusteigen.
Dieser Anstieg erfolgt dann, wenn ein Grenzzustand
erreicht wird, bei dem sich die elastischen Eigenschafien
der Speicherwand verindern. Diese Druckcharakteri-
stikistin dar Fig. 4 gezeigt.

In Fig 2 ist die erste Ausfithrungsform der ertin-
dungsgeméfen Pumpe 34 im Langsschnitt gezeigt. Die-
se Pumpe 34 weist im wesentlichen kreisformige End-
ptatten 46 und 48 auf. in die ringformige Nuten 50, 52, 54
und 56 eingelassen sind. Beide Endplauen 46 und 48
weisen weiterhin eine Offnung 58 und 80 auf, die jeweils
von den AnschluBstutzen 62 und 64 umgeben sind. Auf
diese Anschiuficttitzan 62 und 54 sind die Leitungen 26
aufgesteckt oder aufgeklebt.

Beide Endplatten 46 und 48 sind miteinander tber den
erweiterbaren Schiauch 66 und die zylinderfdrmige
Speicherwand 68 verbunden. Der Schiauch 66 isl in sei-
nem Endbereich 70 und 72 quergespannt und in die
ringférmigen Nuten 50 und 54 der Endplatien 46 und 48
eingelassen und dort befestigt. in seinem mittleren Be-
reiclt ist er jecdoch nicht nuergespannt, sondern zllenfalls
vorte hafterweise in Langsrichtung etwas vorgespannt.
In die zweiten ringférmigen Nuten 52 und 56 der End-
platten 46 und 48 ist die Speicherwand 68 fest einge-
setzt, was beispielsweise durch Kieben oder mechani-
sches Klemmen vorgenommen werden kann.

Wic aus Fig. 2 ersichtlich, ist der Innenraum 74 des
Schlauchs 66 mit der {ffinung 58 und somit der Arterien-
leitung 26 in Verbindung und wird beim Betrieb mit Blut
geflit. Hierdurch criolgt eine Erweiterung der Wand
des elastischen Schlanchs 66 solange, bis sich dieser an
die Speicherwand 68 volistindig angeiegt hat, wie dies
durch die strichpunktierte Linie 76 angedeutet ist.

Um eine derartige elastische Erweiterung des
Schlauchs 66 zu erreichen, muf natirlich auf die Auflen-
wand des Schlauchs 66 ein Unterdruck ausgefibt wer-
den, der in dem im wesentlichen ringfdrmigen Raurn 78
angelegt wird, der zwischen dem Schlauch 66 und der
Speicherwand 68 gebildet wird, Hierzu ist in der Spei-
cherwand 68 wenigstens eine Offnung 80 vorgeschen,
die ber eine Zuleitung 82 mit der Hubkolbenpumpe 36
in Verbindung steht, die in Fig. 5 niher dargestellt und
criautert ist Diese Hubkelbenpumpe 36 pumpt ilber die
Zuleitung 82 und die Offnung 80 Luft aus bzw. in den
ringfsrmigen Raum 78, was entweder zur Er -siterung
oder zum Kollabieren des Schlauchs 66 fiihrt.

Infolge seiner hochelastischen Eigenschaften kolla-
biert der Schlauch 66 in seinem in Fig. 2 gezeigten auf:
gespannten Zustand nicht vollstindig, so dab zum vislli-
gen Abpumpen von Blut ans dem Innenraum 74 ein
zusatzlicher Uberdruck durch die Hubkeolbenpumpe 36
erzeugt werden muB.

Fiir die Zufithrung von Blut ist ein Unterdruck von
etwa 150 und max. 500 mm Hg-Siule notwendig, der mil
den Sensoren 37, 44, 84 oder 88 gemessen werden kann
wobei letztere mit dem ringférmigen Raum 78 und/oder
der Zuleitung 82 Giber die Leitung 86 bzw. 90 in Verbin-
dung stehen.

Als Material fir diesen Schlauch 66 werden hochela:
stische Materialien eingesetzt, beispielsweise organi
sche Polymere und deren Gemische, wie Folyurethane
Kautschuke, Silikonkauntschuke, Laiex, Gummi, regene:
rierter Gummi u. dgl Vorzugsweise wird Latex einge:
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setzt, das ggf. Obliche Zusatz- und die Elastizitiit verbes-
sernde Mittel aufweist Ein derartiger Schlauch 66 kann
wenigstens um das Finffache seines Lumens, insbeson-
dere um das Zennfache ausgedehnt werden, so daB er
also — wenigstens in der bevorzugten Ausfihrungs-
foarm — das Zehnfache seines [nnenvolumens zusBtzlich
aufnehmen kann.

Li.: Wandstarke eines derartigen Schlauches 66 liegt
in einem Bereich von eiwa 005—035, vorzugsweise
0,1—04 mm. Sie wird in Abhingigkeit von der ge-
wilnschten Druckcharakteristik und der Yolumenerwei-
terung der cinzusetzenden Pumpe 34 gewihlt. Je dicker
die Wandstarke des Schlauches 66 ist, desto hoher ist
der Anfangsdruck, der aufzuwenden ist, um zu dem iiber
einen weiten Volumenbereich fdhrenden Druckplateau
zu kommen. Verzugsweise wird die Wandstiirke so ge-
wiihit, daB das Druckplatcau oberhalb des in der Vene
herrschenden Druckes, vorzugsweise Ober 20 mm Hg
iiegi. Dieser Drruck mub aiso in der ¥enenicitung voriie-
gen, um dberhaupt Blut in die Vene iiberfithren zu kén-
nen.

Das Schlauchvolumen und die Linge des Schlauches
66 richten sich nach dem Einsatzzweck sowie der Ausle-
gung der Dialysevorrichtung, Ublicherweise wird der
Durchmesser eines Schlauchs 66 in eimem Bereich ven
5—15, vorzugsweise etwa 8 mm licgen, wihrend die
Linge des Schlauchs 10—20, vorzugsweise ca 15cm
betragen kann. Es sind jedoch aber auch kiirzere oder
l#ngere Abmessungen denkbar, sofern dies der Einsatz-
zweck erfordert. Wenn nur geringe Blutvolumina befér-
der. werden, wird man eine entsprechend geringer di-
mensionierte Pumpe mit einem entsprechend kleineren
Schlauch einsetzen als bei groBeren Butumsétzen.

Bei der ersten in Fig. 2 gezeigten Ausfihrungsform
weist der Schlauch 66 eine von der einen Endplatic 48
zur anderen Endplatte 46 abnehmende Wandstirke auf.
Varzugsweaice nimmt dia Wandstirke Obar dia Gazomsi-
linge der Pumpe 34 um bis zu 50% ab. Ein derartig Gber
scine Gesamtlinge im wesentlichen stetig in seiner
Wanddicke abnehmender Schlauch kann dadurch er-
zeugt werden, daB man einen Stab in eine fiassige La-
lexmasse eintaucht und diesen Stab anschlieflend aus
der flissigen Latexmasse herauszieht. Durch den fliissi-
gen Zustand dieser Latexmasse flicBt cin Teil der an
dem Schlauch hangenden Masse herunter, so daB die
Wandstirke des dadurch hergestellten Schlauchs von
einem Schlauchende zum anderen Schlauchende stetig
zunimmt Hierdurch steigt das Druckplateau, das sich
beim Aufblihen des Schlauches 66 ergibt, nach dem
abrupten Anstieg, wie aus Fig.4 ersichtlich, ebenfalls
stetig an.

Eing derartige in Fi g 2 dargestellte Anordnung ¢ines
Schlauches 66 mit abnehmender Wanddicke zisht die
Anordnung der Gffnung 80, dic mit der Hubkolbenpum-
pe 36 fiber die Zuleimng 82 in Verbindung steht, in der
Niihe des Schlauchbereichs 72 nach sich, in dem der
Schlauch 66 seine groBie Wamdstirke bestizt. Der
Schlauch wird sich namlich dort zuerst aufblifien, wo
die Wandstirke des Schlauchs am geringsten ist,d. h.im
Bereich der Endplatte 46. Dabei legt sich dieser Endbe-
reich an die Speicherwand 68 an und fGlit sich unter
Bildung einer Wellenfront in Richtung auf das die graB-
te Wandstiirke aufweisende Schlauchende.

In Fig. 3 ist eine weitere Ausfiihrungsform gezeigt,
wobei fiir gleiche Teile die gleichen in Fi g. 2 verwende-
ten Bezugszeichen eingesetzt werden. In dieser Ausfiih-
rungsform kommt vorzugsweise ein Schlzuch 66 zum
Einsatz, dessen Wandstiirke {iber seine Gesamtlinge im
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wesentlichen gleich ist. Die Verwendung dieser Ausfiih-
rungsform ist jedoch micht auf einen Schiauch mit im
wesentlichen gleicher Wands!i. ke beschrankt, so daB
asch Schliuche mit abnehmender Wandstirke, wie in
Fig. 2 gezeigt, eingesetzt werden kénnen.

Die Ausfiihrungsform gem, F i g 3 unterscheidet sich
von der in Fig. 2 gezeigten Ausfithrungsform im we-
sentlichen dadurch, daB die Speicherwand 68 eine Viel-
zahl von Oifnungen 92 aufweist, die beliebig liber dem
Urnfang und die Linge dieser Speicherwand 68 vorge-
sehen sind. Ober diese Offnungen 92 kann dic Luft, die
von der Hubkolbenpumpe 36 ab- oder zugepumpi wird,
entweder entweichen oder aber zuflieBen.

Weiterhin ist bei der zweiten Ausfithrungsform eine
weitere AulBenwand %4 vorgesehen, deren Durchmesser
gréBer ist als der Durchmesser der Speicherwand 68
und die im wesentlichen die gieiche Form wie die Spei-
cherwand besitzt. Somit wird bei einer Zylinderform der
Delden Wiande 85 und 94 ein ringformiger Raum 96
zwischen diesen beiden Wanden gebildet, der Gber die
Offnungen 92 mit dem ringfbrmigen Raum 78 in Yerbin-
dung stehe Die AuBenwand 94 ist jeweils in ihrem End-
bereich 98 und 100 mit den Endplatten 46 und 48 Fest
verbunden, wobei die gesamte Anordnung bis aul die in
der Aubenwand 94 vorgesehene Offnung 102 als gas-
dicht anzusehen ist. Diese Offnung 102 kann an beliebi-
ger Stelle in der AuBenwand 94 voriiegen, da sich der
Schlauch 66 nur an die Speicherwand 68 anlegen kann
und durch die Vielzahl der Offnungen 92 sichergestelit
ist, daB der Schlauch 66 beim Abpumpen der Lult nicht
die Abstrdmdffnung zusetzt und dadurch ein weiteres
Abpumpen von Luft verhindert.

Eine solche Ausfehrungsform ist inshesondere bei ¢i-
nem Schlauch mit gleichbleibender Wandstirke zweck-
dienlich, da dieser in aller Regel keine von einem
Schlauchende zum anderen Schlauchende ablaufende

Wallanhawasrumse mitmasht candoaen cich haim Fiillen
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mit Blut an ciner belichigen Sielle erweitern kann.
Durch diese Anordnung wird sichergestellt, dal auch
hier eine gleichmaBige Fillung des Schlauches 66 bis
Zzum Anlegen an die Speicherwand 68 erfolgt, wobei sich
der Schlauch 66 Giber seine gesamte L4nge an die Spei-
cherwand 68 anlegen kann.

Die Offnung 102 ist wiederum ober die Leitung 104
mit der Hubkolbenpumpe 36 in Verbindung. Weiterhin
sind ebenfalis wie in der ersten Ausfithrungsform Senso-
ren 84 und 88 vargesehen, die {iber Leitungen 106 und
108 und entsprechende Offnungen in der AuBenwand M4
mit dem ringfSrmigen Raum 96 in Verbindung stehen.

ZweckmiiBigerweise werden die Abmessungen des
Srhlauchs 66 so pewlhlt, daB der Ravm 74 etwa
5080 ml betragt, wahrend der elastische Schlauch 66
im drucklosen Zustand etwa 10—15 ml faBt.

Hinzuzufiigen ist, dab als Material flir den clastischen
Schlauch 66 alle wasserundurchldssigen Materialien in
Frage kommen, die eine entsprechend groBe Bruchdeh-
nung { > 200%) aufweisen, wozu die vorstehend genann-
ten Materialien gehdren.

Als Material fiir die Speicherwand 68 und die AuBen-
wand 94 kommen Materialien in Frage, die im wesentli-
chen starr sind. So sind beispielsweisc Polymerisate, wie
Polyethylen, Acrylglas, PVC w dgl. einsetzbar.

Als Fluid for die ringférmigen Riume 78 und 96 setzt
man iiblicherweise Luft ein.

‘Wenn bei den vorsichend geschilderten Ausfihrungs-
formen Blut in den Schlauch 66 durch Erzeugung von
Unterdruck mittels der Hubkolbenpumpe 36 einge-
pumpt wird, steigt der Druck anfangs nur geringfiigig
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an, da der Schiauch 66 sich unter geringer Dehnung filllt
und dabei das Volumen nur geringfilgig zunimmt. Da-
nach blaht sich der Schlauch 66 zundchst an der Stelle
aul, die die geringste Wandstirke besitzt. Er legt sich
dabei an die Soeicherwand 68 solange an, bis die Luft
aus dem gesamten Raum 78 verdriingt ist. Whahrend bei
der ersten .wsfihrungsform mit der abnehmenden
Wandstirke des Schiauchs 66 die Dehnungsfronten sich
in axialer Richtung ausbreiten und der aufzuwendende
Unterdruck im wesentlichen gleich bleibt, veriindert
sich dieser stetig mit dem gemiB der zweiten Ausfith-
rungsform ecingesctzten Schlauch 66, der eine im we-
sentlichen gleiche Wandstirke besitzt.

Wenn die Luft vollstindig aus dem Raum 78 ver-
dringt ist, so daB der Schlauch 66 entsprechend der
Lini¢ 76 an der Speicherwand 68 anliegt, steigt der
Druck sebr rasch an, da sich der Schlauch 66 nicht mehr
varforman Bt

In Fig.4 ist die Druck/Volumen-Charakieristik eines
Beispiels des ersten Druckspeichers in durchgezogener
Linie gezeigt, wihrend in gestrichelter Linie das Ideal-
verhalten eines Druckspeichers mit gleichbleibender
Wandsisirke dargestellt ist. Das Diagramm bezieht sich
natiriich auf das Bluivolumen, das bereits einem bei
Normaldruck gefillten Schlauch 66 zugelflhrt wird. Der
gemaB der ersten Ausfithrungsform eingesetzte
Schiauchist durch Tauchen eines $tabes in ein Latexbad
und langsames Herausziehen dieses Stabes hergestellt
worden, was aus der stetig ansteigenden Druckcharak-
teristik in Abh#ngigkeit von zugefthrten Blutvolumen
zu ersehen ist.

Da sich im elastischen Schizuch 86 sowohi die Druck-
als auch die Volumenverhiitnisse verindern, kdnncn
beide Parameter zur Steuerung der Pumpe 34 unabhén-
gig voneinander oder zusammen eingesetzt werden.

In Fig.5 ist ecine spezieile Pumpanordnung mit 110
bezeichnet, die sowoh! fiir dic erste als auch die zweite
Ausfihrungsform einsetzbar ist. Dabeiist die Wand 112,
die der Speicherwand 68 bzw. der AuBenwand 94 ent-
spricht, mit einer Offnung 114 durchsetzt, an die sich auf
der Innenseite der Wand 112 der ringfdrmige Raum 78
hzw. 96 anschlieBt. Auf der AuBenseite der Wand 112
steht die Offnung 114 mit der Leitung 116 in Verbin-
dung, dic der Leitung 82 bzw. 104 entspricht.

Diese Leitung 116 weist an ihrem anderen Ende ein
PaBstiick 118, beispielsweise ¢inen Flansch oder cinen
Luer-Konus auf, mit dem die Pumpe 34 mit ¢inem weite-
ren PaBstiick 120 gasdicht verbunden werden kann. An
dieses weitere PaBstlick schileBt sich die Leitung 122 an,
die mit der Balgpumpe 124 verbunden ist.

Unter Balgpumpe wird eine Pumpe mit konstantem
Hubvolumen verstanden. Bevorzugt ist eine Balgpumpe
124, deren Hubvolumen grdBer ist als das Speichervolu-
men der Pumpe 34. Besonders bevorzugt ist ¢ine
Balgpumpe 124, deren Volumen bis zu 20% groBer ist
als das Speichervolumen der Pumpe 34.

Mittels dieser Balgpumpe 124 wird dic Luft aus dem
Innenbereich der Pumpea 34 abgesaugt und in den Balg
126 Oberfithre

Bei der Zwangssteuerung, bei der die Hubkolben-
pumpe zwischen cinem oberen und unteren Totpunkd,
d.h. sinem Hochst- und Tiefstdruckwert pendelt, sind
diese Sensores: 84 und 88 nicht zwangslaufig notwendig.
Set2t man némlich eine Balgpumpe 124 mit kotstantem
Férdervolumen und konstanter, zuvor bestimmier
Pumpgeschwindigkeit ¢in, so kann in der Leitung 122
ein Linterdruckventil 128 vorgesehen sein, das sich off-
net, wenn ¢in bestimmter Unterdruck in dieser Leitung
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erreicht ist. Vi zugsweise wird man dieses Unterdruck-
ventil 128 50 einstelien, daB dieses umschaltet, wenn sich
der Schiauch 66 vollstdndig mit Blut angefalit hat und
gich an die Speicherwand 68 angelegt hat. Die Balgpum-
pe 124 schaltet dann seibsttlitig am Tetpunkt in ihrer
Pumpfunktion um und schaltet zugleich an diesem
Punkt die Klemmen 31,38 und 42

Es etfolgt darauf das Abpumpen von Blut aus dem
Schiauch 66 entweder mittels der Balgpumpe 124 selbst
oder aber durch Beloften der Leitung 122 durch ein
nicht gezeigtes Ventil, wobei sich der Schlauch 66 infol-
ge seiner elastischen Eigenschaften sclbst entlade

Ist der Schlauch 66 vsllig zussmmengedrickt, so
steigt der Druck in der AuSenkammer stark an, sofern
die Pumpe 126 weiterhin komprimiert. was der Fall ist,
wenn das Hubvolumen der Pumpe gréBer ist als Jas
Speichervolumen der Pumpe 34. In diesem Fall ist vor.
teilhafterweise ein Uberdruckventil 132 in der Leitung
122 vorgesehen, ilber das die Gberschilssige Luft entwei-
chen kann, so daf ein bestimmter Hchstdruckwert im
System nicht Gberschritten wird. Am unteren Totpunkt
der Balgpumpe 124 wird dann die Klemme 38 sowie die
Venenklemme 42 geschlossen und die Arterienklemme
31 gebfinel

Aus der vorstehenden Ausfahrung ist ersichilich, da8
kein Sensor zum Umsteuern der Hubkolbenpumpe be-
n&tigt wird. Dabei kann im Fehlerfall, d. h. bei Versagen
ainer Klemme oder beim Verstopfen der Leitungen kein
Druck im Blutsystem auftreten, der groBer ist als der
durch das Oberdruckventil 132 in der Pumpleistung be-
stimmte Maximaldruck. Da die Balgpumpe 124. sofern
deren Hubvolumen grofler ist als das Follvolumen der
Pumpe 34, immer mit ¢inem Uberschub an Luft arbeitet,
wird auch bei einer Undichtigkeit in der Pumpleitung
122 zwischen Balg 126 und dem Ausdehnungsraum 78
immer das volle Féllvolumen des Ausdehnungsraumes
78 gepumpt. Auf diese Weise erreichii man €in Pumpvo-
lumen, das pro Hub dem Fulivolumen der Pumpe 34
entspricht. Aus der Zahl der Hibe, die man mittels eines
nicht gezeigten Zahlgerdts bestimmen kann, 128t sich
direkt durch Multiplikation mit dem Pun.pvelumen die
durchgesetzie Menge bestimmen und anzeigen sowie
aus derem zeitlichen Differential auch die Pumprate.

Bei der gesamten Anordnung ist es wenigstens nitz-
lich festzustelten, ob eine Unterbrechung, beispielsweise
¢in Verstopfen oder Losen der Leitung, an irgendeiner
Steile aufgetreten ist. Dies kana einerseits durch Ober-
priifung des Druckes in der Venen- ader Arterienleitung
mittels der Drucksensoren 37 oder 44 erfolgen. Dieser
Drisck wird nimlich Schwankungen unterliegen, die auf-
grund des Strémungswiderstandes der Leitung 26 bzw.
30 und der Nadel 20 unter Férderung von Blut in den
entsprechenden Leitungen 26 und 30 auftreten. Diese
Drucksensoren 37 und 44 sind mit einer nicht gezeigten
zeitgestenerten Oberwachungseinrichtung in Verbin-
dung, die bei einem unerwinschten Druckwert die ge-
samte Anlage ausschaltet

Eine entsprechende Uberwachungseinrichtung 131
kann jedoch auch bei dem gemaf Fig. 5 pezeigten
Pumpsystem angeordnet sein. Diese Uberwachungsein-
richtung ist sowohl mit den Ventilen 128 und 132 als
auch mit der Balg-Pumpe 124 verbunden. Dabei ersetzt
diese Uberwachungseinrichtung ¢ine nicht gezeigte
Einrichtung, die das Offnen der Ventile 128 und 132
anzeigen karm Ist beispielsweise cine der Leitungen 26
oder 30 blockiert, so wird der Ausdehnungsraum 78 nur
mit cinem bestimmten Blutvolumen pefuflt sein und sich
ansonsten jedoch inkompressibel verhalten, da ja anf-
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grund der Blockierung Blut weder zu- noch abgefithrt
werden kann, Infolgedessen wird sich das Uber- bzw.
Unterdruckventil 128 bzw. 132 nicht bei dem vorgesehe-
nen Bruchteil der Hubbewegung des Balges 126 baw.
nicht zum daftr vorgeschenen Zeitintervall in Abhan-
gigkeit vom Zeitpunkt des Umschaltvorganges sffhen,
sondern schon weit fridher. In einem solchen Fall schal-
1et die Uberwachungseinrichiong 131 die gesamte Anla-
ge ab.

In einer weiteren Ausfihrungsform kdnnen die
Drucksensoren 37 und 44 zu einem einzigen Drucksen-
sor zusammengefaBt sein, der vorteilhafterweise in der
Niihe des ¥-Sticks 22 zwischen den Klemmen 31 und 42
liegt. Dicser Sensor kann wiederum mit der Oberwa-
chungseimichtung 131 verbunden sein, wobei man in
der Ansaugphase den dadurch hervorgerufenen negati-
ven Druck ablesen kann, andererseits in der Druckpha-
se den Oberdruck bestimmen kann.

Die vorstehend erliuterte Anordnung 14Bt weiterhin
dic folgende Gherwachungsautomatik fiir das Einregu-
lieren der Pumpengeschwindigkeit zu: Ist die Ergiebig-
keit des Shunts oder der Nadel 20 nicht groB genug im
Vergleich zur eingesteliten Pumpgeschwindigkeit, so
wird bei der Expansion des Balges 126 ein Unterdruck
auftreten, der wesentlich Gber einem fiir dic Kombina-
tion aus Schlauchsystem und Nadel charakteristischen
Wert liegt. Dies kann durch einen Dvucksensor, bei-
spielsweise den Sensor 37 oder 84 detektiert werden.
Dieser Wert kann jedoch aber auch bei Vorhandensein
eines Unterdruckventiles 128 aurch den Offnungszeit-
punkt dieses Ventiles derekeiert werden. Vorteilhafter-
weise kann man schlieBlich aber auch auf eine Detek-
tion dieses Zustandes v5llig verzichten, wobei man das
Unterdruckventi! bzw. den Umsteuerungssensor auf e1-
nen Wert stellt, der aufgrund der Daten des Schlauchsy-
stems und der Nadel berechnet bzw. zuvor empirisch
bestimmt werden kann. I5t die Ergiebigkeit des Shunts
groB genug, so wird der Unterdruck diesen Wert erst
aberschreiten, wenn der Ausdehnungsraum 78 vollge-
follt ist. 15t dies nicht der Fall, so wird der Unterdruck
diesen Wert bereits vorher Oberschreiten, wobei das
Unterdruckventil 128 gedffnet und dadurch das Pump-
volumen und die Pumprate beschriinkt werden. Somit
erhiit man eine Pumpvorrichtung, die mit einfachen
Mitteln verfahrenstechnisch sicher ist, wobei die Pump-
geschwindigkeit optimal der Leistungsf@higkeit des
Shunts angebracht ist In diesem Fall wird men die
Balgpumpe 124 mit hoher Geschwindigkeit arbeiten las-
sen und auf eine vollstindige Flllung des Ausdehmungs-
raums 78 verzichten, Ein Ablesen der geférderten Blut-
menge aus der Zahl der Fumphilbe ist dann ellerdings
nicht mehr méglich.

Im @brigen ist zn bemerken, daB die Arordnung eines
Drucksensoss in der Blutleitung wesentlich kritischer ist
als im Pumpensystem selbst. An der Pumpleitung 122
kann der Drucksensor fest angeschlossen werden, wo-
bei die Gefahr von Undichtigkeiten im wesentlichen
vernachifissighar ist. Im Gibrigen kann der Sensor mit
Umgebungsiuft beaufschlagt werden, ohne daB hier-
durch Kontaminationsgefahren c¢ntstehen. Insofern
kann natirlich ein ungeschitzter Sensor verwendet
werden.

Um sicherzustellen, daB bei einem Platzen des
Schlauchs 66 kein Blut in die Hubkelbenpumpe 36
dringt, weist in einer bevorzugten Ausfihrungsform je-
de von der Wand 68 und 94 abzweigende Leitung eine
hydrophobierte Membran 136 auf, wie dies in Fig. 5
darzestellt ist. Eine derartige hydrophobierte Membran,
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beispielsweise auf der Basis von PTFE mit einer Dicke
von 10—50 um und einem Porendurchmesser von un-
terhalb 1 um, hilt das Blut bei den verwendeien Dritk-
ken von einem Ausstrémen aus der Pumpe 34 zurick
gestattet jedoch den ungehinderten Durchintt von Luft.

Uber eine derartige Druckstenerung HBL: si~h aatiir-
lich die in der Pumpe 34 gespeicherie Blutmenge belie-
big [eststellen, sofern die eingeseizten Senscren vorher
entsprechend justiert und geeicht wurden, Weiterhip
kann hierdurch cine bestimmte Blutmenge zyklisch
durch den Dialysator 40 gepumpt werden, wobei die
Pumpe 34 nicht vollgepumpt werden muf,

Das in Fig. | gezeigte Absperrorgan 38 kann wahl-
weise einen konstanten Offnungsquerschniti oder aber
auch ecinen variablen Offnungsquerschnitt aufweisen,
was von der durchzulassenden Blutmenge abhéingt Bei
im wesentlichen konstanten Druckplateau wird man ein
Absperrorgan 38 mit konstantern Offnungsquerschnitt
einsetzen, um gleiche Forder- und Druckverhzltnisse in
der Venenleitung 30 herzustellen. Andererseits wird
man bei einem ansteigenden Druckplateau, also bei
iiber die Offnungszeit der Absperrorgane 38 variier-
enden Druck- und FGrderverhiltnissen eine Klemme
mit variierbarem Offnungsquerschnit: sinsetzen, um die
durch die Venenleitung 30 geftirderten Mengen im we-
sentlichen konstant zu halten. Dieser Offnungsquer-
schnitt wird durch eine nicht gezeigte Steuerungsein-
richtung, die druck- oder volumengestevert sein kann,
variiert.

Eine derartige Anordnung hat den Vorteil, daB der an
dem Dialysator anliegende Druck nicht idertisch ist mit
dem Pumpdruck in der Pumpe 34. so daB der Dialysator
mit erheblich niedrigeren, beliebig gegeniiber dem Spei-
cherdruck cinstellbaren Driicken betrieben werden
kann.

Die Pumpe 34 kann natiirlich auch hinter dem Dialy-
sator 40, d. h. in der Venenleitung 30 angecordnet sein,
waobei natiitlich das Absperrorgan 38 entfafit.

Weiterhin kann auch stromab des Dialysators eine
rusitzliche Klemme angeurdnet sein, die vorzugsweise
einen variierbaren Offnungsquerschnitt besitzt. In Ver-
bindung mit dem Absperrorgan 38 kann somit in diesem
Zweig, der den Dialysator umfait, ein beliebiger unter-
halb dem sonstigen Betriebsdruck liegender B 1ck ein-
gestellt werden.

In Fi g. 6—8 sind weitere Ausfihrungsformen der er-
findungsgemiiBen Pumpe 34 gezeigt, in denen speziell
die Befestigung des aufblahbaren Schlauchs 66 an den
Endplatten 46 und 48 erliutert ist. Gem#B3 Fi g 6 ist der
Innenschlauch 66 an der Endplatte 46 mit Hiife eines
Klemmrings 160 befestigt, der vorzugsweise eine konus-
formige Gestelt zum leichteren Einschieben dieser An-
ordmung in die Ausnehmung 162 der Endplatte 46 auf-
weist Der Durchmesser des Klemmrings 160 ist dabei
$0 bemessen, daB der aufgeweitete Schlauch 66 sicher in
der Ausnehmung 1562 gehalten wird.

Beim Einsetzen wird zunachst der Schlauch 66 gewei-
tet und iber den Klemmring 160 gezogen, AnschlicBend
wird diese Anordnung in der Endplatte 46 festge-
klemmt. Die Speicherwand 68 188t sich dann in die ent-
sprechende ringférmige Nut 52 einsetzen. Danach wird
der Schlauch 66 durch die Speicherwand 68 durchgezo-
gen und mit einem entsprechenden Klemmring in die
Endplatte 48 eingesetzt.

In Fig. 7 ist eine weitere Befestigungsart des Innen-
schiauchs 66 gezeigi. Dabei weist die Platie 46 auf threr
Innenseite eine weite ringférmige Nut 164 auf, wahrend
die ringférmige Nut 52 fiir die Speicherwand 68 beibe-
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halten wird. Auf cen durch die ringf&rmige Nut 164 in
der Endplatte 46 gebildeten Rohransatz 166 wird der
Schlauch 66 mit Hilie eines Klemmrings 168 befestigt,
wobei wiederurs die ans dem Schlauch 66 und dem
Klemmring 168 bestchende Anordoung aufl diesen
Rohransatz 166 formschlilssig aufgeschoben wird.

In Fig 8ist eine Abwandlung der in Fig. 7 erliuter-
1en Ausfahnmgsform dargestellt. Dabei weist der Rohr-
ansatz 166 an seinem unteren Ende einen alivenformi-
gen Walst 170 auf, dessen AuBenumfang atwas groBer
ist als der Innenumfang des Klemmrings 168. Dieser
Klemmring 168 ist jedoch so elastisch, daB er zusammen
it dem Schlauch 66 ither den Wulst 170 geschoben
werden kann und durch den Wulst 170 fest in Stellung
gehalten wird

Die in Fig 6—8 gezeigte Pumpe 34 kann natirlich
auch die in Fig 3 gezeigte AuBenwand 94 aufweisen,
was durch die strichpunktierten Linien angedeutet ist.

Weiterhin ist es beverzugt, daBl der Schlauch 66 axial
in der Pumpe 34 vorliegt. Vorteilhafterweise wird der
Schlauch 66 um mindestens etwz 108 seiner Ciesamt-
linge in Axialrichtung gedehnt, um ein Zusammenfallen
zu verhindern. In Verbindung mit der vorsichend be-
schriebenen Querdehnung im Endbereich wird dadurch
ein voll aufgespannter Schianch 66 in der Pumpe 34
erhalter. Hierdurch erreicht man ¢ine bessere Aufblih-
harkeit des Schlauchs 66 im Betrieb, Zugleich wird ein
Zusammenkleben der Schlauchwinde durch fortschrei-
tende Vulkanisierung im Lagerzustand vermieden

Die erfindungsgemibe Pumpe 34 [aBt sich ohne Pro-
bleme sterilisieren und wird bereits in Verbindung mit
dem Schlauchsystem einsatzbereit dem Patienten zur
Verfilgung gestellt. Bettseitlg muB lediglich noch die
Hubkolbenpumpe an die Pumpe 34 angeschlossen war-
den.

In Fig.9 ist schematisch ein Pumpensystem 180 ge-
zeigt, das fiir eine Gbliche Vorrichtung zur Himeodialyse
eingesetzt werden kann, die mit zwei Nadeln arbeitet. In
einem solchen System wird kontinuierlich Blut aus der
Arteric iiber die Leitung 26 abgepumpt und iber die
Leitung 30 wieder der Vene zugefChrt. Da jedoch die
Pumpe 34 nicht kontinuierlich beladen und zugleich ent-
laden werden kann, sind entsprechend der in Fig. 10
gezeigten Ausflihrungsform wenigstens zwei Pumpen
182 und 184 vorgesehen, die durch die Pumpen 1386 und
188 angetrieben werdern.

Dabei kénnen dic Pumpen 182 und 184 den Pumpen
gemal Fig 2 oder Fig 3 emsprechen, wihrend dic
zum Einsatz kommenden Pumpen 186 und 188 in Form
der vorstehend beschriebenen Hubkelbenpumpen vor-
liegen kinnen.

Die Zuftihrungsleitung 26 verzweigt sich stromauf
der beiden Pumpen 182 und 184 in wenigstens zwei
Leitungstiste 190 und 192 und Fithrt stromab der Pum-
pen 182 und 184 Giber zwei Leitungsisie 194 und 196 in
die Leitung 30 zurlick. An den Verzweigungspunkten ist
jewetls eine Schalteinrichtung 200 und 202 vorgesehen
mit der wechselweise die Leitungen 26 bzw. 30 mit einer
der Leitungen 190 oder 192 bzw. 194 oder 196 verbun-
den werden kénnen. Vorzugsweise sind die Schaltein-
richtungen gegenlaulig geachaltet, d. h., daB beim Fillen
des einen Zweiges der andere Zweig geleert werden
kann und umgekehrt.

Als Schalteinrichtungen 200 und 202 ktnnen Drei-
Wege-Ventile, Doppelklemmen usw. in Frage kommen,
die mit dem Umsteuerungszeitpunkt der Pumpen 186
und 188 synchronisiert sind. So kiinnen diese Schaltein-
richtungen entweder durch Sensoren umgeschaltet wer-
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den, diz zugleich die Pumpen umschalten, oder aber
zwangsliufig am TFotpunkt der Baigpumpen geschaltet
werden.

Weiterhin kann es vorteilhaft sein, daB die Pumpen
185 und 188 zu einer Pumpe zusammengefafit sind, bei-
spielsweise zu einer Balgpumpe, die mit einer Kolben-
stange zwei Bilge gegenliufig betdtigt

Es muB nicht hinzugefiigt werden, daB bei dem in
Fig.9 gezeigten Pumpensystem einc Druck- und
Zwangssteuerung mibglich sind,

Die Ventile oder Absperrorgane 128 und 132 kBonen
in efner weiteren A rm auch ofme elektri-
sche Verbindung mit der Balgpumpe 124 allein durch
eine mechanische Betfitigung, beispielsweise durch nicht
gezeigte Nocken, die auf dem Balg oder vorteilhafter-
weise auf dem Kolben der Balgpumpe angebracht sind,
gesteuert werden. Durch cine emsprechende Ver-
schiebbarkeit dieser Nocken kann der zweckmiBige
Offnungszeitpunkt und damit der Druckwert in der Lei-
tung 122 zingestellt werden.

Besonders zu beachten ist weiterhin, daB bei Alarm,
insbesondere beim Losen der Forderleitung 26, neben
dem Abschalten der wichtigsten Organe auch die Arte-
rienklemme 31 geschlossen wird, so daB die vollstindige
Sicherheit des Patienten hergestellit ist
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Mail Stop AFTER FINAL
Attorney Docket No. 29068U

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

Carmeli Adahan Conf. No.: 4766
Application No.: 11/989,297 Examiner: TREYGER, ILYAY.
Filed: January 24, 2008 Group Art Unit: 3761

For: WOUND CLOSURE AND DRAINAGE SYSTEM
AMENDMENT AND RESPONSE

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Dear Commissioner:

This paper is submitted responsive to the final Official Action dated April 20, 2011,
along with a Request for Continued Examination (RCE) and a Petition for a one (1) month
extension of time to extend the period to respond to August 22, 2011. Accordingly, this
paper is timely filed.

Amendments to the Claims begins on page 2 of this paper.

Remarks begin on page 9 of this paper.

A Conclusion appears at page 19 of this paper.
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AMENDMENTS TO THE CLAIMS

Please amend the claims as follows. This listing of claims replaces all prior

version of the claims in this application.

1-10. (Canceled)

11.  (Currently amended) An enclosure for applying negative pressure to a wound, the
enclosure being attachable to the wound circumference so as to define a confined volume,
and comprising a tube, the enclosure having an enclosure outlet connectable a vacuum
source via said tube so that negative pressure may be created in said volume, said tube
comprising a venting arrangement, outside said enclosure, such that ambient air can enter

said tube via said venting arrangement and flow to said vacuum source without entering

said enclosure.

12. (Canceled)

13. (Previously presented) The enclosure according to claim 11, wherein said

venting arrangement comprises one or more bleeding holes.
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14. (Previously presented) The enclosure according to claim of claim 11, wherein

said venting arrangement is provided in the form of a porous body.

15-33. (Canceled)

34. (Previously presented) The enclosure according to claim 11, wherein said
venting arrangement acts as a flow restrictor to provide, under the action of the vacuum

source, a restricted flow of ambient air therethrough and along said tube.

35. (Previously presented) The enclosure according to claim 11, wherein said
enclosure facilitates drainage of fluids exuded from the wound, wherein the ambient air
can enter said tube via said venting arrangement and flow together with the exuded

liquids under the action of the negative pressure.

36. (Previously presented) The enclosure according to claim 11, wherein said
venting arrangement provides for ambient air to enter said enclosure via said tube and
for ambient pressure to be restored in said confined volume when the vacuum source is

not operating.

Solventum-Exhibit 1002-0610



Appl. No. 11/989,297

Attorney Docket No. 29068U
Page 4 of 19

37. (Previously presented) The enclosure according to claim 11, wherein in
operation of the enclosure, ambient air enters the tube directly via said venting
arrangement without entering said enclosure when negative pressure is being applied to

the wound via said enclosure.

38. (Previously presented) A disposable assembly for applying negative pressure
to a wound, the assembly comprising an enclosure as defined in claim 11 attachable to
the wound circumference so as to define a confined volume, a vacuum pump unit of the
vacuum pump connected to said enclosure so that negative pressure may be created in
said volume, said vacuum pump unit being configured for being detachably attached to
a drive unit of the vacuum pump for operating the pump unit, and a waste container
connected to said vacuum pump unit, wherein said enclosure is connected to an inlet of
said vacuum pump unit via said tube and said waste container is connected to an outlet

of said vacuum pump unit.

39. (Previously presented) A disposable assembly according to claim 38, wherein
said assembly further operates to drain the wound from fluids exuded therefrom,
wherein the ambient air can enter said tube via said venting arrangement and flow
together with the exuded liquids under the action of the negative pressure, and

facilitates draining of the exuded fluids to said waste container.
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40. (Previously presented) The disposable assembly according to claim 38,

wherein said venting arrangement comprises one or more bleeding holes.

41. (Previously presented) The disposable assembly according to claim 38,

wherein said venting arrangement is provided in the form of a porous body.

42. (Previously presented) A vacuum system for applying negative pressure to a
wound, the vacuum system comprising an enclosure and a vacuum source, the
enclosure being attachable to the wound circumference so as to define a confined
volume, and comprising a tube, the enclosure having an enclosure outlet connectable to
said vacuum source via said tube so that negative pressure may be created in said
volume, said tube comprising a venting arrangement adjacent to said enclosure outlet,
outside said enclosure, such that ambient air can enter said tube via said venting
arrangement, and further comprising a waste container in fluid communication with said

vacuum source.
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43. (Previously presented) The vacuum system of claim 42, wherein said vacuum
system further operates to drain the wound from fluids exuded therefrom, wherein the
ambient air can enter said tube via said venting arrangement and flow together with the
exuded liquids under the action of the negative pressure, and facilitates draining of the

exuded fluids to said waste container.

44. (Previously presented) The vacuum system according to claim 42, wherein
said vacuum source includes a disposable pump unit detachably attachable to a non-
disposable drive unit, said enclosure and said waste container being disposable so that
the ambient air that enters said tube via said venting arrangement contacts only the
disposable elements and said drained liquids may be disposed of together with said

disposable elements.

45. (Previously presented) The vacuum system according to claim 44, wherein
said pump unit and said drive unit are adapted for attaching and detaching by simple

hand manipulations.

46. (Previously presented) The vacuum system according to claim 42, wherein

said venting arrangement comprises one or more bleeding holes.
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47. (Previously presented) The vacuum system according to claim 42, wherein

said venting arrangement is provided in the form of a porous body.

48. (Currently amended) A vacuum system for applying negative pressure to a
wound, the vacuum system comprising an enclosure and a vacuum source, the
enclosure being attachable to the wound circumference so as to define a confined
volume, and comprising a tube, the enclosure having an enclosure outlet connectable to
said vacuum source via said tube so that negative pressure may be created in said
volume, said tube comprising a venting arrangement adjacent to said enclosure outlet,
outside said enclosure, such that ambient air can enter said tube via said venting

arrangement and flow to said vacuum source without entering said enclosure, wherein

said vacuum pump comprises a collection chamber upstream of a pump inlet of said
vacuum source, and wherein said tube is connected to an inlet of said collection

chamber.

49. (Previously presented) The vacuum system of claim 48, wherein said vacuum
system further operates to drain the wound from fluids exuded therefrom, wherein the
ambient air can enter said tube via said venting arrangement and flow together with the
exuded liquids under the action of the negative pressure, and facilitates draining of the

exuded fluids to said waste container.
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50. (Previously presented) The vacuum system according to claim 48, wherein
said vacuum source includes a disposable pump unit detachably attachable to a non-
disposable drive unit, said enclosure and said collection chamber being disposable so
that the ambient air that enters said tube via said venting arrangement contacts only the
disposable elements and said drained liquids may be disposed of together with said

disposable elements.

51. (Previously presented) The vacuum system according to claim 50, wherein
said pump unit and said drive unit are adapted for attaching and detaching by simple

hand manipulations.

52. (Previously presented) The vacuum system according to claim 48, wherein

said venting arrangement comprises one or more bleeding holes.

53. (Previously presented) The vacuum system according to claim 48, wherein

said venting arrangement is provided in the form of a porous body.
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REMARKS

Claims 11-13, 14, and 34-53 are pending in the application. Claims 11-14, and 34-
53 are rejected.

Claim 12 is canceled above without prejudice or disclaimer of the subject matter
contained therein. Claims 1-10, and 15-33 were previously canceled without prejudice or
disclaimer of the subject matter contained therein. Claims 11 and 48 are amended above.

Support for the above amendments appears throughout the originally filed
specification, claims, and drawings. Specifically, claims 11 and 48 have been amended to
incorporate the subject matter of claim 12.

Applicant, by amending any claims herein, makes no admission as to the validity of
any rejection made by the Examiner against any claim. Applicant reserves the right to
reassert any of the claims canceled or the original scope of any claim amended herein, in a
continuing application.

It is respectfully submitted that the above amendments to the claims introduce no
new matter within the meaning of 35 U.S.C. §132. Accordingly, Applicant requests
reconsideration and timely withdrawal of the pending rejections for the reasons discussed

below.
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l. Claims 11-13, and 35-37 stand rejected under 35 U.S.C. §102(e) as being
anticipated by Lockwood et al. (“Lockwood”, US 2005/0004534)as set forth in
paragraph 7 on page 2 of the Official Action.

The Examiner asserts that claims 11-13, and 35-37 are anticipated under 35 U.S.C.
§102(e) by Lockwood. This rejection is respectfully traversed.

“Anticipation requires the disclosure in a single prior art reference of each element
of the claim under consideration.” W.L. Gore & Assocs. V. Garlock, 721 F.2d 1540, 220
USPQ 303 (Fed. Cir. 1983), cert. denied, 469 U.S. 851 (1984). Further, “when evaluating
the scope of a claim, every limitation in the claim must be considered. U.S.P.T.O.
personnel may not dissect a claimed invention into discrete elements and then evaluate the
elements in isolation. Instead, the claim as a whole must be considered.” U.S.P.T.O.
Interim Guidelines for Examination of Patent Applications for Patent Subject Matter
Eligibility, page 9, October 26, 2005. As the Federal Circuit stated, “[a]nticipation requires
the presence in a single prior art reference disclosure of each and every element of the
claimed invention, arranged as in the claim.” Lindemann Maschinenfabrik GmbH v.
American Hoist & Derrick Col., 730 F.2d 1452, 221 USPQ 481, 485 (Fed. Cir. 1984) (citing
Connell v. Sears, Roebuck & Co., 722 F.2d 1542, 220 USPQ 193 (Fed. Cir. 1983)).

Claim 11 currently recites the limitation of the venting arrangement (which is outside
of the enclosure) is such that “ambient air can enter said tube via said venting arrangement

and flow to said vacuum source without entering said enclosure.”
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Thus air sucked in through the venting arrangement goes directly to the pump
under suction without passing through the enclosure, and tends to dislodge any
blockage in the tube, if present there.

The Examiner contends on page 3 of the Official Action that in Lockwood (US
2005/00045534) “ambient air necessarily enters the tube 20 via the venting arrangement
and flows to the vacuum source without entering the enclosure if negative pressure is

applied...”.

Applicant respectfully submits that this is a fundamental misreading of

Lockwood, which does not disclose or suggest such a feature at all.

Quite the contrary, Lockwood teaches away from the claimed subject matter recited
in claim 11, the disclosed apparatus in Lockwood being structurally and functionally

configured for ensuring that the ambient air is drawn in via vent 19 has to flow over the

wound via the bandage 14 before flowing to the vacuum source, as supported by at least

the following sections of Lockwood:

Paragraph [0068], lines 6 to 9:

“Venting provides for increased air flow_through bandage 14 and above or

adjacent the wound while vacuum source 16 applies suction to the wound”

Solventum-Exhibit 1002-0618



Appl. No. 11/989,297

Attorney Docket No. 29068U
Page 12 of 19

Paragraph [0069], lines 1 to 8:

“Ventilation of the system 10, while drawing a negative pressure over the wound,
acts to prevent the system 10 from becoming static by drawing air in from the

surrounding atmosphere through vent 19, to bandage 14 to create air flow above

the wound, and out through a vacuum tube in communication with vacuum

source 14. Therefore, venting the system 10 increases air flow above the wound

while vacuum source 16 applies suction to the wound.”

Paragraph [0081], lines 2 to 4:

“As mentioned before, vent 19 provides increased air flow through bandage 14 and

above the wound.”

Paragraph [0124], lines 2 to 5:

“As mentioned before with respect to vents 19 and 119, vent 219 provides increased

air flow through bandage 14 and above wound 200.”

Structurally, and referring to paragraph [0072] and Fig. 3 in particular, the bandage
14 includes a wound dressing member 12 having connector 15 coupled to tube 20 by a

barbed tube coupler 11. Member 12 lies adjacent to and generally conforms to the wound
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surface. Sealing film 13 is placed over member 12 and sealed around tube 20 to the
patient's healthy skin 27 surrounding the wound, as shown in FIG. 1. Connector 15 is in
communication with the wound by a plurality of passageways 66 of member 12 and a
plurality of holes 67, each in communication with one of the passageways 66, formed in a
bottom surface 68 of member 19. Tube coupler 11 connects inner lumen 22 of tube 20 with

connector 15.

Each outer lumen 24 is open at an end 21 of tube 20, this end 21 being positioned

under sealing film 13 to communicate the end 21 with the wound (paragraph [0081],

lines 13 to 13). This allows air to be drawn in from the atmosphere through vent 19, to flow
through outer lumens 24 and exit tube 20 at end 21, to circulate around member 12 to the
wound surface, and to flow through the holes 67 and passageways 66 of member 12 into a
vacuum/irrigation passageway 42 formed in part by lumen 22. The negative pressure

created by vacuum source 16 causes air to flow through system 10 in this manner.

The flow path from the vent to the vacuum source is explicitly disclosed as follows in

paragraph [0081], lines 5 to 19:

“The air flow path while vacuuming the system begins as air is drawn in from the

surrounding atmosphere into filter housing 40 of vent 19 and through filter 34.

The air then travels through opening 46 into annular space 45 defined by outer
conduit 38 and through outer lumens 24 of multi-lumen tube 20. The air travels

through the outer lumens 24 from vent end 23 of tube 20 to end 21 of tube 20,

a portion of which is positioned under sealing film 13, to communicate with
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the wound. Vacuum source 16 then draws the air around wound dressing

member 12 through passageways 66 at an open peripheral edge of member 12 and
through holes 67 into passageways 66. Airis then drawn from passageways 66 into
connector 15 of member 12, through barb 11, and through inner lumen 22 of multi-

lumen tube 20 toward vacuum source 14. “

Thus, itis abundantly clear Lockwood teaches away from claim 11, which in contrast
requires the ambient air to enter the tube via the venting arrangement and flow to the

vacuum source without entering the enclosure.

It is therefore respectfully submitted that claim 11 is not anticipated by Lockwood.

For at least the reason that claim 11 is not anticipated by Lockwood, all claims depending
from claim 11, directly or indirectly, are also submitted to be novel and inventive over this

reference.

In view of the above, it is submitted that Lockwood does not teach each and every
element of claims 11-13, and 35-37 are required for anticipation under 35 U.S.C. §102.

Thus, the Examiner is respectfully requested to withdraw this rejection.
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1. Claim 14 stands rejected under 35 U.S.C. 103(a) as being unpatentable over
Lockwood et al. (“Lockwood”, US 2001/0004534), as set forth in paragraph 12
on page 4 of the Official Action.

The Examiner asserts that “it would have been obvious to one having ordinary skill in
the art at the time the invention was made to provide the plurality of holes in the form of
porous body in order to simplify the production process, since it has been held to be within
the general skill of a worker in the art to select a know material on the basis of its suitability
for the intended use as a matter of obvious design choice. In re Leshin, 125USPQ416.”
This rejection is respectfully traversed.

To establish an obviousness rejection under 35 U.S.C. § 103(a), four factual
inquiries must be examined. The four factual inquiries include (a) determining the scope
and contents of the prior art; (b) ascertaining the differences between the prior art and the
claims in issue; (c) resolving the level of ordinary skill in the pertinent art; and (d) evaluating
evidence of secondary consideration. Graham v. John Deere, 383 U.S. 1, 17-18 (1966). In
view of these four factors, the analysis supporting a rejection under 35 U.S.C. 103(a)
should be made explicit, and should “identify a reason that would have prompted a person
of ordinary skill in the relevant field to combine the [prior art] elements" in the manner
claimed. KSR Int'l. Co. v. Teleflex, Inc., 127 S. Ct. 1727, 1741 (2007). Furthermore, even
if the prior art may be combined, there must be a reasonable expectation of success, and
the reference or references, when combined, must disclose or suggest all of the claim

limitations. See In re Vaeck, 947 F.2d 488, 20 USPQ2d 1438 (Fed. Cir. 1991).
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Lockwood is discussed in detail in the response set forth in paragraph 1 above.

Again, Lockwood does not teach or suggest the claimed subject matter, and teaches
away therefrom.

In view of the foregoing, it is submitted that nothing in Lockwood renders the
presently claimed subject matter obvious within the meaning of 35 U.S.C. §103.
Accordingly, the Examiner is respectfully requested to withdraw this rejection of the pending

claims.

1. Claims 38-53 stand rejected under 35 U.S.C. 103(a) as being unpatentable over
Lockwood et al. (“Lockwood”, US 2001/0004534) in view of Argenta et al.
(“Argenta”, US 2001/0029956), as set forth in paragraph 13 on page 4 of the
Official Action.

The Examiner asserts that “[It] would have been obvious to one having ordinary skill
in the art at the time the invention was made to supply the apparatus of Lockwood with the
collection vessel, as taught by Argenta in order to store the exudates, as motivated by
Argenta (page 4, [0036), lines 21-22).

The Examiner further asserts that “it would have been obvious to one having
ordinary skill in the art at the time the invention was made to connect the waste container to
the outlet of the pump in order to position the container remotely from the patient, since it
has been held that rearranging parts of an invention involves only routine skill in the art. /In
re Japikse, 86 USPQ 70 (MPEP 2144.04 (VI-C)). These rejections are respectfully

traversed.
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Lockwood is discussed in detail in the response set forth in paragraph 1 above.

Argenta was cited, in combination with Lockwood, for obviousness in some of the
claims that depend from claim11, and such rejections are therefore moot in view of the
above. While not addressing whether or not such a combination is proper, it is to be noted
that, as de facto agreed to by the Examiner, Argenta does not cure the deficiencies in
Lockwood regarding claim 11.

Claim 48 has been amended in a similar manner to claim 11, and therefore the
arguments above apply, mutatis mutandis, to claim 48 as well. It is therefore respectfully

submitted that claim 48 is novel and inventive over Lockwood.

The combination of Lockwood and Argenta was also cited for obviousness in original
claim 48. Argenta is relied on by the Examiner as disclosing a collection chamber, but as
discussed above, Argenta does not cure the deficiencies in Lockwood regarding the feature
that the “ambient air can enter said tube via said venting arrangement and flow to said

vacuum source without entering said enclosure”.

It is therefore respectfully submitted that claims 38-53, in particular independent

claim 48, are not taught or suggested by the combination of Lockwood and Argenta.

In view of the foregoing, it is submitted that nothing in Lockwood and Argenta, taken
alone or together, render the presently claimed subject matter obvious within the meaning
of 35 U.S.C. §103. Accordingly, the Examiner is respectfully requested to withdraw this

rejection of the pending claims.
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GENERAL COMMENTS

It is to be noted that the feature “ambient air can enter said tube via said venting
arrangement and flow to said vacuum source without enterinqg said enclosure” was
already present in the claims (i.e. claim 12) and therefore was already considered and
searched by the Examiner. In view of the above the application should now be in condition

for allowance, and no further searching or consideration is required.
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CONCLUSION

Applicant asserts that the claims are in condition for immediate allowance and early
notice to that effect is earnestly solicited. Should the Examiner deem that any further action by
Applicant’s undersigned representative is desirable and/or necessary, the Examiner is invited

to telephone the undersigned at the number set forth below.
In the event this paper is not timely filed, Applicant petitions for an appropriate
extension of time. Please charge any fee deficiency or credit any overpayment to Deposit

Account No. 14-0112.

Respectfully submitted,
THE NATH LAW GROUP

[William L. Klima/
Susanne M. Hopkins
Reg. No. 33,247
William L. Klima
Reg. No. 32,422
Customer No. 20529

Date: August 22, 2011
THE NATH LAW GROUP
112 South West Street
Alexandria, Virginia 22314
Tel: 703- 548-6284
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Under the paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) Docket Number (Optional)

FY 2009 29068U
(Fees pursuant to the Consolidated Appropriations Act, 2005 (H.R. 4818).)
Application Number 11/989,297 Filed January 24, 2008

For  WOUND CLOSURE AND DRAINAGE SYSTEM
Art Unit 3761 Examiner TREYGER, ILYA'Y.

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above identified
application.

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below):

Eee Small Entity Fee
One month (37 CFR 1.17(a)(1)) $130 $65 $65
[] Two months (37 CFR 1.17(a)(2)) $490 $245 $
[[] Three months (37 CFR 1.17(a)(3)) $1110 $555 3
[[] Four months (37 CFR 1.17(a)(4)) $1730 $865 $
[] Five months (37 CFR 1.17(a)(5)) $2350 $1175 3

Applicant claims small entity status. See 37 CFR 1.27.
A check in the amount of the fee is enclosed.
Payment by credit card. Form PTO-2038 is attached.

The Director has already been authorized to charge fees in this application to a Deposit Account.

NESENEERN

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to
Deposit Account Number 14-0112

WARNING: Information on this form may become public. Credit card information should not be included on this form.
Provide credit card information and authorization on PTO-2038.

| am the |:| applicant/inventor.

I:l assignee of record of the entire interest. See 37 CFR 3.71.
Statement under 37 CFR 3.73(b) is enclosed (Form PTO/SB/96).

attorney or agent of record. Registration Number 32,422

I:l attorney or agent under 37 CFR 1.34.
Registration number if acting under 37 CFR 1.34

/William L. Klima/ August 22, 2011
Signature Date
William L. Klima 703-548-6284
Typed or printed hame Telephone Number

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms if more than one
signature is required, see below.

Totalof One (1) forms are submitted.

This collection of information is required by 37 CFR 1.136(a). The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 6 minutes to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with
your submission of the attached form related to a patent application or patent. Accordingly, pursuant to
the requirements of the Act, please be advised that: (1) the general authority for the collection of this
information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the
principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process
and/or examine your submission related to a patent application or patent. If you do not furnish the
requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine
your submission, which may result in termination of proceedings or abandonment of the application or
expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records
from this system of records may be disclosed to the Department of Justice to determine
whether disclosure of these records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures
to opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when
the individual has requested assistance from the Member with respect to the subject matter
of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of
the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the
Administrator, General Services, or his/her designee, during an inspection of records
conducted by GSA as part of that agency’s responsibility to recommend improvements in
records management practices and programs, under authority of 44 U.S.C. 2904 and 2906.
Such disclosure shall be made in accordance with the GSA regulations governing
inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce)
directive. Such disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of
37 CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal,
State, or local law enforcement agency, if the USPTO becomes aware of a violation or
potential violation of law or regulation.
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Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:

Extension - T month with $0 paid 2251 Solvéntum-EthBit 10 92-06255




Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Miscellaneous:
Request for continued examination 2801 1 405 405
Total in USD ($) 470

Solventum-Exhibit 1002-0630




Electronic Acknowledgement Receipt

EFSID: 10787143
Application Number: 11989297
International Application Number:
Confirmation Number: 4766
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Wound closure and drainage system
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Carmeli Adahan

Customer Number:
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Filer:

Susanne M. Hopkins/William Klima

Filer Authorized By:
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RAM confirmation Number 3697
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Application Number 11989297
Filing Date 2008-01-24
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STATEMENT BY APPLICANT At Unit 3761
( Not for submission under 37 CFR 1.99)
Examiner Name TREYGER
Attorney Dacket Number 29068U
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Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
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1 6257847 B1 2001-07-10 SILVER, et al.
2 7255681 B1 2007-08-14 SILVER, et al.
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
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Initial Number Code’| Date of cited Document )
Figures Appear
1
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( Not for submission under 37 CFR 1.99)

Application Number 11989297
Filing Date 2008-01-24
First Named Inventor | ADAHAN

Art Unit 3761
Examiner Name TREYGER
Attorney Dacket Number 29068U

Examiner| Cite
Initials* | No

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s)},
publisher, city and/or country where published.

Ts

If you wish to add additional non-patent literature document citation information please click the Add button  Add

EXAMINER SIGNATURE
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Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 602. Draw line through a

citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. ° Applicant is to place a check mark here if

English language translation is attached.
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Filing Date 2008-01-24
INFORMATION DISCLOSURE First Named Inventor | ADAHAN
STATEMENT BY APPLICANT At Uni
L. nit 3761
( Not for submission under 37 CFR 1.99)
Examiner Name TREYGER

Attorney Dacket Number 29068U

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of informaticn contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[ ] See attached certification statement.
[] The fee setforthin 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Susanne M. Hopkins/ Date (YYYY-MM-DD) 2011-08-23

Name/Print Susanne M. Hopkins Registration Number 33247

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collecticn is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The infarmation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552} and the Privacy Act (5 U.S5.C. 552a). Records from this system of records may be disclesed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
hegotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of informatioh shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S5.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atemic Energy Act (42 U.S.C. 218(¢c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce)} directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Filer Authorized By:
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PATENT APPLICATION FEE DETERMINATION RECORD | Application or Docket Number | Filing Date
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This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
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Application No. Applicant(s)

11/989,297 ADAHAN, CARMELI
Office Action Summary Examiner Art Unit

ILYA TREYGER 3761

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
1)X] Responsive to communication(s) filed on 22 Auqust 2011.
a)[J This action is FINAL. 2b)[X] This action is non-final.

3)[J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4[] Claim(s) 1-53 is/are pending in the application.
4a) Of the above claim(s) 1-10,12 and 15-33 is/are withdrawn from consideration.

5[] Claim(s) _____is/are allowed.

6)X] Claim(s) 11,13,14 and 34-53 is/are rejected.

7)[J Claim(s) ____is/are objected to.

8)[] Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
0)X] The drawing(s) filed on 24 January 2008 is/are: a)[X] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[C] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)J Al b)[J Some * ¢)[] None of:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No. ___
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) IZI Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _
3) [X] Information Disclosure Statement(s) (PTO/SB/08) 5) ] Notice of Informal Patent Application
Paper No(s)/Mail Date See Continuation Sheet. 6) D Other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20110926
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Continuation Sheet (PTOL-326) Application No. 11/989,297

Continuation of Attachment(s) 3). Information Disclosure Statement(s) (PTO/SB/08), Paper No(s)/Mail Date : 11/16/2010;
08/23/2011; 05/16/2011; 05/04/2011.
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Application/Control Number: 11/989,297 Page 2
Art Unit: 3761

DETAILED ACTION
Continued Examination Under 37 CFR 1.114
1. A request for continued examination under 37 CFR 1.114, including the fee set forth in
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e)
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to
37 CFR 1.114. Applicant's submission filed on 01/24/2008 has been entered.

2. Claims 11 and 48 are amended.

3. Claim 12 is canceled.
4, Claims 11, 13, 14 and 34-53 are examined on the merits.
Response to Arguments
5. Applicant's arguments are substantially based on the fact that the reference of Lockwood

does not disclose the venting arrangement capable of performing claimed functions.

This argument is found persuasive and rejection under 35 U.S.C. 102(b) has been
withdrawn. However, upon further consideration, a new ground(s) of rejection is made in view
of Leffler (US 3,516,160).

Claim Rejections - 35 USC § 103
6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are
such that the subject matter as a whole would have been obvious at the time the invention was made to a person
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the
manner in which the invention was made.
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Application/Control Number: 11/989,297 Page 3
Art Unit: 3761

7. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459
(1966), that are applied for establishing a background for determining obviousness under 35
U.S.C. 103(a) are summarized as follows:

Determining the scope and contents of the prior art.

Ascertaining the differences between the prior art and the claims at issue.
Resolving the level of ordinary skill in the pertinent art.

Considering objective evidence present in the application indicating obviousness
or nonobviousness.

B

8. Claimsr 11, 13 and 14 and 34-37 are rejected under 35 U.S.C. 103(a) as being

unpatentable over Lockwood et al. (US 2005/0004534) in view of Leffler (US 3,516,160).

0. In Re claims 11, 14 and 35-37, Lockwood discloses an enclosure for applying negative
pressure to a wound, the enclosure being attachable to the wound circumference so as to define a
confined volume (Abstract, lines 2-6), and comprising a tube 20 (page 5, [0070]; fig. 1), the
enclosure having an enclosure outlet connectable to the vacuum source (Abstract, lines 9-10) via

tube 20 (fig. 1) so that negative pressure may be created in said volume (Abstract, lines 5-6).
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Application/Control Number: 11/989,297 Page 4
Art Unit: 3761

Lockwood does not expressly disclose the system, wherein the suction tube comprises a
venting arrangement outside the enclosure such that ambient air can enter the tube via the
venting arrangement and flow to the vacuum source without entering the enclosure.

Leffler teaches a medical suction apparatus (see Title) wherein the suction tube 26 (fig. 1)
comprises a venting port 20 (col. 3, line 69; fig. 1) that is a venting arrangement outside of the

wound area allowing the flow to the vacuum source without entering the wound area.

It would have been obvious to one having ordinary skill in the art at the time
the invention was made to supply the suction tube of Lockwood with the venting
arrangement, as taught by Leffler in order to control the flow in the tube, as motivated by

Leffler (col. 4, lines 35-40).
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Application/Control Number: 11/989,297 Page 5
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10. In Re claim 13, Lockwood discloses the venting arrangement 19 (fig. 1) necessarily
comprising a bleeding hole, since it has been disclosed as communicating with the surrounding
atmosphere (Abstract, lines 7-8).

In Re claim 14, Lockwood discloses the invention discussed above, but does not
expressly disclose the structure, wherein the bleeding holes are provided in the form of a porous
body.

Since the porous body is a material comprising plurality of holes, it would have been
obvious to one having ordinary skill in the art at the time the invention was made to provide the
plurality of holes in the form of porous body in order to simplify the production process by using
the material known in the art.

11. In Re claim 34, since the vent arrangement has been disclosed as being in communication
with the ambient air, Lockwood discloses the vent arrangement that necessarily provides a
restricted flow of ambient air therethrough and along the tube 20.

12. Claims 38-53 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lockwood
et al. (US 2005/0004534) in view of Leffler (US 3,516,160), as applied to claim 11 above, and
further in view of Argenta et al. (US 2001/0029956).

13. In Re claim 38, 39, 43 and 49, Lockwood in view of Leffler disclose the invention
discussed above but do not expressly disclose the system comprising a waste container.

Argenta teaches a wound treatment apparatus comprising a collecting vessel in fluid
communication with the wound and connected to the vacuum source (page 4, [0036]).

It would have been obvious to one having ordinary skill in the art at the time

the invention was made to supply the apparatus of Lockwood/ Leffler with the
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collection vessel, as taught by Argenta in order to store the exudate, as motivated by Argenta
(page 4, [0036], lines 21-22).

Lockwood in view of Argenta do not expressly disclose the apparatus wherein the waste
container is connected to an outlet of the vacuum pomp unit.

Since shifting the position of the container would not have modified the
operation of the device, it would have been obvious to one having ordinary skill in the
art at the time the invention was made to connect the waste container to the outlet of
the pump in order to position the container remotely from the patient, since it has
been held that rearranging parts of an invention involves only routine skill in the art. In
re Japikse, 86 USPQ 70 (MPEP 2144.04 (VI-()).

14.  InRe claims 40, 44, 46 and 52, Lockwood discloses an enclosure for applying negative
pressure to a wound, the enclosure being attachable to the wound circumference so as to define a
confined volume (Abstract, lines 2-6), and comprising a tube 20 (page 5, [0070]; fig. 1), the
enclosure having an enclosure outlet connectable to the vacuum source (Abstract, lines 9-10) via
tube 20 (fig. 1) so that negative pressure may be created in said volume (Abstract, lines 5-6).

Lockwood does not expressly disclose the assembly, wherein the venting arrangement
comprises one or more bleeding holes.

Leffler teaches a medical suction apparatus (see Title) wherein the suction tube 26 (fig. 1)
comprises a venting port 20 (col. 3, line 69; fig. 1) that is a venting arrangement made in the
form of bleeding hole.

The rationale of obviousness rejection discussed above in claim 11 is incorporated herein

in its entirety.
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In Re claims 41, 47 and 53, Lockwood in view of Leffler, and further in view of Argenta
disclose the invention discussed above, as applied to claim 38, but do not expressly disclose the
apparatus, wherein the bleeding holes are provided in the form of a porous body.

The rationale of obviousness rejection discussed above in claim 14 is incorporated herein
in its entirety.

15.  InRe claims 42, 45, 48 and 51, Lockwood discloses an enclosure for applying negative
pressure to a wound, the enclosure being attachable to the wound circumference so as to define a
confined volume (Abstract, lines 2-6), and comprising a tube 20 (page 5, [0070]; fig. 1), the
enclosure having an enclosure outlet connectable to the vacuum source (Abstract, lines 9-10) via
tube 20 (fig. 1) so that negative pressure may be created in said volume (Abstract, lines 5-6).

Lockwood does not expressly disclose the system, wherein the suction tube comprises a
venting arrangement outside the enclosure such that ambient air can enter the tube via the
venting arrangement and flow to the vacuum source without entering the enclosure.

Leffler teaches a medical suction apparatus (see Title) wherein the suction tube 26 (fig. 1)
comprises a venting port 20 (col. 3, line 69; fig. 1) that is a venting arrangement outside of the
wound area allowing the flow to the vacuum source without entering the wound area.

The rationale of obviousness rejection discussed above in claim 11 is incorporated herein
in its entirety.

Lockwood in view of Leffler do not expressly disclose the system comprising a waste
container.

Argenta teaches a wound treatment apparatus comprising a collecting vessel in fluid

communication with the wound and connected to the vacuum source (page 4, [0036]).
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The rationale of obviousness rejection discussed above in claim 38 is incorporated herein
in its entirety.

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to ILYA TREYGER whose telephone number is (571)270-3217.
The examiner can normally be reached on 7:30-5:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Tatyana Zalukaeva can be reached on 571-272-1115. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or access to the automated

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/lya’Y Treyger/ /Tatyana Zalukaeva/
Examiner, Art Unit 3761 Supervisory Patent Examiner, Art Unit
3761
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L. nit 3761
( Not for submission under 37 CFR 1.99)
Examiner Name TREYGER

Attorney Docket Number 29068U

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

If you wish to add additional non-patent literature document citation information please click the Add button  Add
EXAMINER SIGNATURE
Examiner Signature MMya Treyger/ Date Considered 09/26/2011

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if nhot in conformance and not considered. Include cepy of this form with hext communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. ° Applicant is to place a check mark here if
English language translation is attached.
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Receipt date: 08/23/2011 Application Number 11989297 11989297 - GAU: 3761

Filing Date 2008-01-24
INFORMATION DISCLOSURE First Named Inventor | ADAHAN
STATEMENT BY APPLICANT At Uni
L. nit 3761
( Not for submission under 37 CFR 1.99)
Examiner Name TREYGER

Attorney Docket Number 29068U

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[ ] See attached certification statement.
[] The fee setforthin 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Susanne M. Hopkins/ Date (YYYY-MM-DD) 2011-08-23

Name/Print Susanne M. Hopkins Registration Number 33247

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a henefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S5.C. 122 and 37 CFR
1.14. This cellecticn is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the informaticon solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the applicatich or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:
1. The infarmation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act

(5 U.S.C. 552} and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclesed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of informatich shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

6. A record in this system of records may be disclesed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atemic Energy Act (42 U.S.C. 218(¢c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under autherity of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became ahandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law cr regulation.
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