REDUCED PRESSURE DELI VERY SYSTEM HAVI NG A MANUALLY-
ACTI VATED PUWMP FOR PROVI DI NG TREATMENT TO LOW SEVERI TY
WOUNDS BACKGROUND OF THE I NVENTION 1. Field of the

I nventi on The present invention rel ates
generally to reduced pressure treatnent systens and in
particular to a reduced pressure treatnent system

havi ng a nanual | y-activated punp for providing
treatment to |ow severity wounds. 2. Description of

Rel ated Art Clinical studies and actl ce have
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of new tissue at the tissue site. The applications of
t hi s phenonenon are numer oWUNRS one particul ar
application of reduced pressure has involved treating
wounds. This treatnment (frequently referred to in the
medi cal comuniBACKGROIGED OF THEINVIENTSON
therapy," "reduced pressure therapy,” or "vacuum
t herapy") provides a nunber of benefits, including

1. mi Bield bbthedinveptiolel i al and subcut aneous ti ssues,
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providfid tréiment B16@LscVe8oildsSi t uati ons exi st where it
may be advant ageous to provide reduced pressure

therapy to anmbul atory and other patients outside of

2. UhBa& iRl éf ROatedSRid i Ngs. A conventional reduced
pressure systemincludes an electrically-powered

reduced pressure punp that requires-a patient to
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The e{pﬁggét%%:o?%ig %h@fo%&%%rﬂe n&%e?ou@,atgdt SRt praﬁf:c%iza\fiagglication of reduced
pressure has involved treating wounds. This treatment (frequently referred to in the medical
community as “negative pressure wound therapy,” “reduced pressure therapy,” or “vacuum
therapy™) provides a number of benefits, includihg migration of epithelial and subcutaneous
tissues, improved blood flow, and micro-deformation of tissue at the wound site. Together
these benefits result in increased development of granulation tissue and faster healing times.
While reduced pressure treatment is usually provided in a hospital or monitored-care
setting, a great number of situations exist where it may be advantageous to provide reduced
pressure therapy to ambulatory and other patients outside of these traditional settings. A
conventional reduced pressure system includes an electrically-powered reduced pressure pump
that requires a patient to remain relatively still during treatment. A need exists for a portable
pump that is small in size and is capable of being manually-activated, and reactivated if

necessary, by a patient receiving treatment.



BRI EF SUMVARY OF THE | NVENTI ON The probl ens

presented in providing reduced pressure treatnent to

anbul atory patients and | owseverity wounds are sol ved

by the systens and nmethods of the present invention. A

manual | y-activated reduced pressure treatnment system

is provided in accordance with an enbodi nent of the

present invention. The systemincludes a substantially

rigid housing, and an end cap slidingly received by

t he housi ng. i h?@ﬁ tween the
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In yet another enbodi nent of the present invention, a
| ow-profile reduced pressure treatnent systemi ncl udes
a reduced pressure source and a reduced pressure
mani fol d configured to be placed adjacent a tissue
site. A substantially flat reduced pressure delivery
tube is fluidly connected between the reduced pressure
source and the reduced pressure nanifold. The tube
includes a substantially rectangular cross-section and
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FIG 4 depi ' f
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to a reduced pressure manifold;

FIG. 2 depicts a cross-sectional front view of a reduced pressure treatment system
having a manually-compressible pump according to an embodiment of the present invention,
the manually compressible pump being fluidly connected to a reduced pressure manifold;

FIG. 3 illustrates an exploded perspective view of a manually-compressible pump
according to an embodiment of the present invention;

FIG. 4 depicts a perspective view of a manually-compressible pump according to an
embodiment of the present invention;

FIG. 5 illustrates a cross-sectional perspective view of the pump of FIG. 4;

FIG. 6 depicts a perspective view of a position indicating member disposed on the
manually-compressible pump of FIG. 4, the position indicating member having a plurality of

teeth and a pawl;
FIG. 7 illustrates a front view of the position indicating member of FIG. 6;



teeth and a paw; FIG 7 illustrates a front view of
the position indicating nenber of FIG 6; Fl G
8 depicts a graph of test results neasuring the
pressure decay over tinme of various
manual | y- conpressed bel |l ows punps having fl exible
wal | s of different hardness val ues; FIG 9
illustrates a reduced pressure dressing having an
adhesive film a hydrogel, and a tube connector
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FIG. 11 illustrates a side view of the reduced pressure dressing and reduced pressure

delivery tube of FIG. 10; and
FIG. 12 depicts a cross-sectional view of the reduced pressure delivery tube of FIG. 10.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

In the following detailed description of the preferred embodiments, reference is made
to the accompanying drawings that form a part hereof, and in which is shown by way of
illustration specific preferred embodiments in which the invention may be practiced. These
embodiments are described in sufficient detail to enable those skilled in the art to practice the
invention, and it is understood that other embodiments may be utilized and that logical
structural, mechanical, electrical, and chemical changes may be made without departing from
the spirit or scope of the invention. To avoid detail not necessary to enable those skilled in the
art to practice the invention, the description may omit certain information known to those
skilled in the art. The following detailed description is, therefore, not to be taken in a limiting
sense, and the scope of the present invention is defined only by the appended claims.

Referring to FIGS. 1 and 3, a reduced pressure delivery system 11 according to an
embodiment of the present invention is provided for administering a reduced pressure tissue
treatment to a tissue site 13 of a patient. The reduced pressure delivery system includes a
bellows pump 15 fluidly connected to a reduced pressure delivery tube 19, which is in turn
fluidly connected to a low-profile wound dressing 25 (an integrated system that omits the
reduced pressure delivery tube is illustrated in FIG. 2). The bellows pump 15 delivers a
reduced pressure to the tissue site 13 through the reduced pressure delivery tube 19 and the
dressing 25. The reduced pressure is maintained at the tissue site, which promotes micro-
deformation of tissue at the tissue site and promotes growth of new tissue.

The bellows pump is preferably a cylindrically-shaped, manually operated pump that

includes a corrugated side wall, or diaphragm 31. The corrugated side wall includes a
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In the follow ng detail ed description of the preferred
enbodi nents, reference is nmade to the acconpanying
drawi ngs that forma part hereof, and in which is
shown by way of illustration specific preferred

enbodi nents in which the invention may be practiced.
These enbodi nents are described in sufficient detai

to enable those skilled in the art to practice the
invention, and it is understood that other enbodi nents
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Referring again to FIG 1, the |low profile wound
dressing includes a tube connector 81, a hydrogel ring
83, and a film85. The tube connector is positioned
above a reduced pressure manifold such that an
aperture of the tube connector is in fluid
communi cation with the mani fold. The hydrogel ring is
di sposed between the tube connector and a tissue
surface 89 of the patient adjacent the tissue site.
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1. A manual ly-activated reduced pressure treatnent
system conprising: a substantially rigid housing; an
end cap slidingly received by the housing; an inner
chanber di sposed between the end cap and housing, a
vol une of the inner chanber being variable in anmount
dependi ng on the position of the end cap within the
housi ng, the end cap being slidingly novabl e between
an unconpressed position at which the volunme of the
\ - ro 1 L fNgha awwmaaath the
ggﬁngﬁgg?gﬁkﬁgﬁﬁ%ﬁémgg%tne g%é%ﬁgllnne? chagb
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It should be apparent from the foregoing that an invention having significant

advantages has been provided. While the invention is shown in only a few of its forms, it is
not just limited but is susceptible to various changes and modifications without departing from

the spirit thereof.



4. The systemof claim1l further conprising: a biasing
menber positioned between the end cap and t he housi ng
to bias the end cap toward the unconpressed position.
5. The systemof claim4 further conprising: a
fl exi bl e bl adder di sposed within the housing and
constrained by the end cap to formthe i nner chanber;
wherein the flexible bladder includes a flexible side
wal I having a plurality @ffg@f§ugations; and wherein
t he corrugati ons, when conpressed, serve as the
bi asi ng menber to bias the end cap toward the

W Hlgighpr essed position. 6. A nethod of activating a
reduced pressure treatnent punp, the method

1. cAmpnugiyrgtivamd valutyd enpreesainmgt systdnexanyprasirg: aphr agm

t@m&ﬁﬁﬂ%ﬁl%ﬁ%?h gof a chanber fluidly connected to a
tissue site;” audi bFFy, or tactilely indicating the

ﬁ@§m@Wéth5ﬁ£YT%ﬁbfngQWBPéﬂﬂﬁaphragn1at a position

bet inee RhanbaIePoTHIe RGN ARSdnicap adbusing OATAs1€$8 8flthe inner

positi Otamber being variable in amount depending on the position of the end cap
within the housing, the end cap being slidingly movable between an
uncompressed position at which the volume of the inner chamber is at a
maximum value and a compressed position at which the volume of the inner
chamber is at a minimum value;

a position indicating member associated with the end cap and housing to indicate the
position of the end cap relative to the housing at predetermined positions
between the uncompressed position and the compressed position, wherein
the position indicating member further comprises:

one of a plurality of teeth and a pawl disposed on the housing; and

another of the plurality of teeth and the pawl disposed on the end cap,
the plurality of teeth and the pawl being configured to mate with
one another to indicate the position of the end cap relative to the
housing at predetermined positions between the uncompressed

position and the compressed position.

2. The system of claim 1, wherein the position indicating member provides audible indication
of the end cap being moved from the uncompressed position toward the compressed

position.

3. The system of claim 1 further comprising:
a flexible bladder disposed within the housing and constrained by the end cap to form

the inner chamber.

4. The system of claim 1 further comprising:
a biasing member positioned between the end cap and the housing to bias the end cap

toward the uncompressed position.
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. The system of claim 4 further comprising:



determining an estimted reduced pressure provi ded by
t he conpressed flexible di aphragm based on the

i ndi cated position; and delivering the reduced
pressure to the tissue site. 7. The nethod of claim®6
further conprising: manually reconpressing the

flexi ble diaphragmfollow ng the expansi on of the

fl exi bl e diaphragm 8. The method of claim®6 further

conp Elb)%bfé%ladﬁ& ldh@6deli ngthfnl tHd B’ougﬁlg\ﬁﬁh &rngtmeh%yttﬁese% %ap to form
site in e nethod of claim8 further

conpri si lmﬁﬁ q?‘i&’recon'pressmg the flexible
di aphea@gnihé dekiblei gldpaintivdts o fldxiblagidofvatl heviafaphedlity of

W th HLQgﬂgﬁ&gg&pmthetissuesite
wherein the corrugations, when compressed, serve as the biasing member to bias the

end cap toward the uncompressed position.

6. A method of activating a reduced pressure treatment pump, the method comprising:
manually compressing a flexible diaphragm to reduce a volume of a chamber fluidly
connected to a tissue site;
audibly, or tactilely indicating the positioning of the flexible diaphragm at a position
between an uncompressed position and a compressed position;
determining an estimated reduced pressure provided by the compressed flexible
diaphragm based on the indicated position; and

delivering the reduced pressure to the tissue site.

7. The method of claim 6 further comprising:
manually recompressing the flexible diaphragm following the expansion of the flexible

diaphragm.

8. The method of claim 6 further comprising:
collecting fluid drawn from the tissue site in the chamber.

9. The method of claim 8 further comprising:

manually recompressing the flexible diaphragm following partial filling of the chamber

with fluid drawn from the tissue site.
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