SYSTEM AND METHOD FOR USI NG M CRO ELECTRO- MECHANI CAL SYSTEMS ( MEMS) TO HEAL
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relate to using mcro-el ectro-nechani cal systens (MEMS), al so known as
Bi OMEMS, with reduced pressure delivery systens to treat tissue. 2.
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15 2. Description of the Related Art

[0003] The field of wound therapy has advanced in recent years. One of the
advancements of wound healing therapy has been the development of vacuum assisted wound
healing or reduced pressure delivery to wounds. The application of reduced or negative
pressure to a wound has been clinically shown to improve blood flow at the wound or tissue

20  site, increase tissue growth, reduce infection, and improve healing time. Caregivers may use
such vacuum assisted wound healing to treat a variety of chronic and acute wound types, such
as pressure ulcers, diabetic wounds, abdominal wounds, partial-thickness burns, trauma
wounds, flaps and grafts.

Background on Wounds and Wound Healing Processes

25 [0004] A wound is generally defined as a break in the epithelial integrity of the skin.
Such an injury, however, may be much deeper, including the dermis, subcutaneous fat, fascia,
muscle, and even bone. Proper wound healing is a highly complex, dynamic, and coordinated
series of steps leading to tissue repair. Acute wound healing is a dynamic process involving
both resident and migratory cell populations acting in a coordinated manner within the extra-

30 cellular matrix environment to repair the injured tissues. Some wounds fail to heal in this

manner (for a variety of reasons) and may be referred to as chronic wounds.



i nvol ve four overl apping but well-defined phases: henobstasis, inflanmmation,
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For example, wound area and volume measurements may provide a caregiver with knowledge

as to whether or not a wound is healing and, if the wound is healing, how rapidly the wound is
20  healing.

[0007] In addition to size and volume of a wound, caregivers often use color and

texture of a wound in determining wound health and healing progress. Wound tissue includes

a wound bed and periwound areas or wound edges. Certain problems may be detected from

the color and texture of wound tissue. For example, normal granulation tissue has a beefy,

25  red, shiny textured appearance and bleeds readily, whereas necrotic tissue (i.e., dead tissue)
may either be yellow-gray and soft, generally known as “slough” tissue, or hard and
black/brown in color, generally known as “eschar” tissue. A caregiver may observe and
monitor these and other wound tissues to determine wound healing progress of the overall
wound and specific wound regions. Wound assessment is an important process to properly

30 treat a wound, as an improper or incomplete assessment may result in a wide variety of
complications. Infections at a tissue site that go untreated may result in permanent damage,

amputation, or even death to a patient.
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[0010] One enbodi ment of a reduced pressure delivery system may include
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(MEMS) placed at or near the tissue site. By integrating the MEMS device into a reduced
pressure delivery system that is operating to treat the tissue site using reduced pressure, the
20  reduced pressure delivery system may adjust one or more treatment parameters to compensate
for undesired characteristics of exudate fluid from a tissue site in response to a MEMS device

sensing one or more characteristics of the exudate fluid.

[0010] One embodiment of a reduced pressure delivery system may include
electromechanical components configured to apply treatment to a tissue site of a patient. A

25  processing unit may be in communication with the electromechanical components and be
configured to cause the electromechanical components to activate to apply the treatment to the
tissue site. At least one conduit may be configured to deliver the treatment to the tissue site.

A micro-electro-mechanical (MEMS) device configured to sense one or more characteristic of
exudate fluid from the tissue site, and further be configured to communicate data indicative of

30  the sensed exudate fluid characteristic(s). The processing unit may be configured to receive



tissue site. At |least one conduit may be configured to deliver the
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of an exdepl ary dressing covering a tissue site to whi ch reduced pressure
is being applied by a reduced pressure delivery system a MEMS device being
included within a fluid path of the tissue site to a reduced pressure

delivery system [0014 i.0 exenpl ary dressing
covering a tissue si te%ﬁmsm&éoﬁﬁiéﬁhﬁﬁé%@ﬁm na fluid path of
the tissue site to a reduced pressure delivery system [0015] FIG 4Ais a
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4B is a bl ock di agramo exenpl ary nodul es configured to Control operation

of the rusthgagddysed praspuredelivargsysteanyst em of Fl G 4A [0017] FIG 5 is an
illustration of an exenplary reduced pressure delivery systemthat includes
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tregsing a p3hoRAFIEO3 isSard ARMatidd'Sf an exemplary dressing covering a tissue site, a

MEMS device being included within a fluid path of the tissue site to a reduced pressure

delivery system;
[0015] FIG. 4A is a block diagram of an exemplary reduced pressure delivery system;

[0016] FIG. 4B is a block diagram of exemplary modules configured to control
20  operation of the reduced pressure delivery system of FIG. 4A;

[0017] FIG. 5 is an illustration of an exemplary reduced pressure delivery system that

includes an electronic display for displaying an exemplary graphical user interface; and

[0018] FIG. 6 is a flow diagram of an exemplary process for sensing one or more
characteristic of exudate fluid at a tissue site of a patient and delivering treatment fluid to the

25  tissue site in response thereto.
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20  location.

[0021] The term “reduced pressure” as used herein generally refers to a pressure less
than the ambient pressure at a tissue site that is being subjected to treatment. In most cases,
this reduced pressure will be less than the atmosphere pressure at which the patient is located.
Alternatively, the reduced pressure may be less than a hydrostatic pressure of tissue at the

25  tissue site. Although the terms “vacuum” and “negative pressure” may be used to describe the
pressure applied to the tissue site, the actual vacuum level applied to the tissue site may be
significantly less than the vacuum level normally associated with a complete vacuum.
Reduced pressure may initially generate fluid flow in the tube or conduit in the area of the
tissue site. As the hydrostatic pressure around the tissue site approaches the desired reduced

30  pressure, the flow may subside, and the reduced pressure is then maintained. Unless otherwise

indicated, values of pressures stated herein are gage pressures.



I ndi cat ed, val ues of pressures stated herein are gage pressures.[0022] The
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20  present invention generally refers to the material’s ability to conform to or closely match the
shape of a tissue site. For example, the flexible nature of a reduced pressure delivery
apparatus used to treat a bone defect may allow the apparatus to be wrapped or folded around

the portion of the bone having the defect.

[0024] The reduced pressure delivery system 106 may include an exudate canister 114

25  that collects exudate fluid. As shown, the exudate canister 114 is shown to protrude from the
reduced pressure delivery system 106 so that a user may view a level of exudate fluid if the
exudate canister 114 is at least partially translucent. Alternatively, the exudate canister 114

may be in fluid communication with the reduced pressure delivery system 106 through an

intermediate tube (not shown), for example.

30 [0025] In one embodiment, a MEMS device (not shown) may be integrated into the
reduced pressure conduit 108, reduced pressure dressing 110, exudate canister 114 at the

reduced pressure delivery system 106, applied directly to the tissue site 104, or otherwise

6



I nternedi ate tube (not shown), for exanple. [0025] In one enbodinent, a
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1 ssue. ShSRIOIOR Be el she S Hpknpedimitps. REh o5 rRF T Sk Rra P Wt dhor
therapy debsilefy mBAMERACht PRESSIHE Sited eFHeMemY “AYiat 8Mided Neredh QMetallyl refepd QU ghsbe
understood that the reduced pressure delivery systemmy be simlarly

utili zedrdiqui buhmanlalse ibduge amhetheeflowahle pragerialiriacluding bt posiimitedria gels,
conqgct ed t% aan:(ﬁduced pLessune ﬁondui t.204 and in fluid communication with
a di'st r i BUPISTEREPY QRS THMRIF PhRESHF Plct Iy or via an adapter 206. A drape
208 may be ¢ ' ed to cover the djstributijon manifold 210, which.is
chomn 1o be IR e 2 digr Boa bl Sitpradion Bebeson B 207 PERIVEE 1 he
tissue si ' ' 1o a

I nter se???‘%reﬁ%%zs > of q{iﬁgy%?gg% g%lé&%angﬁ gﬁflaoﬂln f’ﬁ%%ﬁnis g%%g%ﬁh)étﬂtsﬁgulg ibg sue
sit e 200ungerstdodtthdtithe tdpcaslymhssare deliverycsystent menbe sindlarkyxitilized en pn esimel’si t e
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20  and in fluid communication with a distribution manifold 210, either directly or via an adapter
206. A drape 208 may be configured to cover the distribution manifold 210, which is shown
to be pressing into the drape 208. The drape 208 covers tissue at the tissue site 200, thereby
helping to maintain a seal formed at an intersection 212 of the drape 208 and surrounding
tissue 214 at the tissue site 200 so that fluids, such as air, cannot enter or exit the tissue site
25  200. A caregiver may use his or her hand 215 to press the drape 208 onto healthy tissue on the
person’s body 202 surrounding the tissue site 200 to form a seal. By preventing fluids from
entering or exiting the tissue site 200, the tissue site 200 may receive maximum benefit of the

reduced pressure therapy, including minimizing chance for additional infection, improving

growth of tissue, reducing edema, etc.

30 [0027] A MEMS device 216 may be positioned within the fluid path between the
tissue site 200 and reduce pressure delivery system. The MEMS 216 device may be affixed to
the manifold, reduced pressure conduit 204, drape 208, or anywhere else within the fluid path.

In one embodiment, the MEMS device 216 is configured to communicate wirelessly with the
7



person's body 202 surrounding the tissue site 200 to forma seal. By
preventing fluids fromentering or exiting the tissue site 200, the tissue
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sensing humidity, the reduced pressure delivery system may ensure that would dessication

20  does not occur. In one embodiment, a predetermined minimum threshold level may be
established to trigger an alarm or alter operation of the reduced pressure delivery system by
initiating fluid delivery to the tissue site. For example, a minimum threshold level of 95%
humidity may be set such that when the humidity drops below 95%, the reduced pressure
delivery system delivers a treatment fluid to the tissue site. A second minimum threshold

25  level of 90% may be set such that in response to the humidity dropping below the second
minimum threshold level, an alarm may be generated to notify a caregiver of the situation. In
an alternative embodiment, moistness of the tissue site itself may be sensed by the MEMS
device 216.

[0030] With regard to FIG. 3, a cutout view of the tissue site 200 is provided to show
30  the drape 208 extending over healthy tissue 302 surrounding tissue 303, such as wound tissue,
at the tissue site 200. The drape 208 extends over manifold 304 and dressing foam 305, which

is in fluid communication with reduced pressure conduit 306. The drape 208, manifold 304,
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216 may be placed in contact with the tissue site 200 to measure certain parameters that are

20  more accurately measured when the MEMS device 216 is in contact with the tissue site 200.

[0032] The reduced pressure delivery system 308 may receive data via one or more
signals communicated from the MEMS device 216. The data may include raw data or
processed data indicative of the characteristic(s) of the exudate fluid. As understood in the art,
the MEMS device 216 may be configured to sample any type of characteristic, including a

25  chemical characteristic and/or biological marker. For example, the MEMS device 216 may be
configured to sample and measure pH level of the exudate fluid, bacteria count or type in the
exudate fluid, or any other chemical characteristic and/or biological marker in the exudate
fluid that can help assist a caregiver in treating the patient. The MEMS device 216 may
additionally or alternatively be configured to sense environmental factors, such as pressure,

30  temperature, and humidity, as previously described. An illustrative MEMS device that may be
used or modified, and used for sensing pressure to wirelessly communicate pressure readings
to the reduced pressure delivery system 308 is produced by Integrated Sensing Systems

(ISSYS) located in Ypsilanti, MI USA. Other MEMS sensors produced by ISSYS or other
9
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20 [0034] The electronics 402 may communicate with the fluid flow equipment 404 for
controlling operation of electromechanical components. The electromechanical components
may include a vacuum pump 424, exudate fluid canister 426, and treatment fluid(s) 428.
Other electromechanical components may include transducers, such as flow, tissue pressure,
and pump pressure transducers, as understood in the art. Filters (not shown) may also be
25  included in the fluid flow equipment 404. The vacuum pump 424 may be configured to create
a reduced pressure that is used to apply a reduced pressure at a tissue site of a patient. The
exudate fluid canister 426 may be a container, such as a plastic container, that is integrated
into or separate from the reduced pressure delivery system 400 and used to collect exudate

fluid from a patient being treated by the reduced pressure delivery system 400.

30 [0035] The treatment fluid(s) 428 may include one or more treatment fluids that are
used for treating a patient. For example, the treatment fluid(s) 428 may include anti-bacterial

or antiseptic fluids that help reduce bacteria at a tissue site. As another example, the treatment
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reduced pressure delivery system 400. The display 412 may be an el ectronic
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principles of the present invention. [0036] One or nore treatnent punps 429
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432 for pegsseredielivery sppemaA00oTheMENS davinecdid paybe cenfigiesd toeli)sampls emfi
The sof ts%f)f% é}n% measure characteristic(s) of the exudate fluid. The MEMS device 434 may be

20  configured to be wired or wireless to communicate a data signal with the reduced pressure
delivery system 400. In communicating either wired or wirelessly, the MEMS device 434
may communicate using either analog or digital communications techniques and any
communications protocol as understood in the art. The data signal may include raw or

processed data representative of characteristic data (e.g., pH level) of the exudate fluid.

25 [0039] The MEMS device 434 may be configured to sample the exudate fluid to
measure one or more chemical characteristic for O2 level, CO2 level, chemical markers, and
other chemical characteristic. Additionally and/or alternatively, the MEMS device 434 may
be configured to sample the exudate fluid to measure biological marker for microorganisms,
biomarkers, proteins (e.g., albumin), and other biological markers. Still yet, the MEMS device

30 434 may be configured to measure temperature of the exudate fluid, which may be indicative
of an infection or other process occurring at the tissue site. In one embodiment, rather than

using transducers 432 for controlling reduced pressure operation, the MEMS device 434 may
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may control the processing unit 406 to turn on/off the vacuum punp 424 and
open/ cl ose val ves 430, including an actuating device 431, such as a valve,
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400 may be configured to deliver treatnment fluids, such as cleanser tluids

or rdi dehHugred [vig the, sams ehdifferens genduitseast med dbedelévenigg sedued awessure Wothe| ean
or treagm&np %lssue site, in response to the MEMS device 434 sensing one or
nore chem cal characteristic and/or b|olog|cal mar ker of exudate quid, t he

processing u 6 may di spla nf or pati.o sent e of the ed
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graph) GppKiRAic8u@d predult RUhBYissietsi@- andt RPfrate conduits for applying the treatment
fluid(s) 428. Alternatively, the same conduit may be utilized for both applying the reduced

20  pressure and treatment fluid(s) 428, but in such a configuration, the treatment pump(s) 429 and
vacuum pump 424 are to be operated at different times or the valves 430 are to limit fluid
communication of the treatment pump(s) 429 and vacuum pump 424 to the conduit(s) 436.
The processing unit may be in electrical communication with the actuating device 431 and set
the actuating device 431 in a configuration to cause the vacuum pump 424 to apply or alter

25  reduced pressure to the tissue site in a first state and communicate a delivery signal 422 via
communication line 420 from the electronics 402 to the fluid flow equipment 404 to configure
the actuating device 431 in a second state to apply treatment fluid(s) 428 to the tissue site. In
determining whether to configure the actuating device 431 in the first or second state, a
predetermined therapy may be followed by the processor 406, where the predetermined

30  therapy may respond to one or more characteristics of the exudate fluid sensed by the MEMS
device 434. Furthermore, depending on the treatment fluid that is being delivered, the
processing unit 406 may be configured to stop the vacuum pump 424 for a certain period of

time to allow the tissue site to be treated with medicine, for example, or operate the vacuum
12



or voice output). Alternatively and/or additionally, the processing unit
406 may cause the treatnent fluid(s) to be applied or altered to the tissue
site viawoeowosmsie conduits 436 connected to a dressi RGTABB009/06776he

enbodi nent, each treatnent fluid nmay be delivered to the tissue site using
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val ves of teatrbéiti operadions pavitiigedugedeliver €N iregtinedeluidet¥8 ahd tcbhtrol the
respective treatnent fluid(s) 428. The treatnent fluid(s) naéﬂbe delivered
via t he gy grmgidRf dn sesporssria the MEMS dewge 3 sateplingegharrgterisae(eloef grudasur e
to the t4 j 1 i - i i e a
reduced S nrhe SR Fot Bl WO BIS BRI o WGIRAFES Loifeuteiio ll 407
and Sepaediced pesselure ttfeafnidnt dip péspoig thiRtdrmbdhgreat thd exudat)fl€id8s increasing in
Alternatively, the same conduit may be utilized for both applying the
reduced 351M¥s %dﬁ? PEOSESREME Ui ﬁ%{r@y %azsr,lﬁg:md fncrsgie R %t’%ﬁﬁfqng‘?ﬁag‘i%n,
the trealnp S I evdo af &chradieristi
G er ont Bl oc QuBBler o A8HHTE CalfB e BT RUEY tEito R Ryl 1o shafical Birileriic
t r eat merandfouppglegical 28arkend inv theuaxmdata rfjnidi 2 4n toae ehdbodinmubti th¢ prootShng hié 406

i it i I tri I i t. ith th t.uati
vt co 48 Hpgoulitted o ibpfiicy pohie: o ugiofnbis Tefir PORPHLT HPHBURRIRE « he
vacygm Rﬁé’ﬂl’ay“(%?.,trﬁm?&?bygﬁﬁe)atbtr@ﬁr_eée%ﬁih“l@fél O @RS chRadtB@sticl nalee _bﬁﬂé%qgaun a

first state and communicate a delivery signal 422 via comrunication Tine
420 frormarker gl the exadsite uigl) 2Theprokessinguinit 406omae duitherdetconbigured te gatdrafar e

t he act uat;i device 431 in second state to_apply treatnent..fluid(s) 428
to the tRds ey & Bapficab ol fRRRRGSnT: oot S SBRibaubad] KEMiuotn el s
devi ce 4ghpératurd)prédsife, 06 EpsiARY thitodre, seAscdr Bl e MEMSddWied. apy siicayd 1be
foll owed by the processor 406, ere the predeterm ned therapy may respond

to one dJmdpstoed dharometos mare IMEMSF davines aaydest wilfzed ite) pedersie ang 9f MQES $FRNBS

devige I r . depending on the treatnent fluid that is being
del il\?ergaé,é/otr?{aéa%ﬁglggﬁ%ﬁﬁ@gunit 406 may be configured to stop the vacuum

Pr ot od i ¢ n MOV Ah Tedpi odkich lpe iiSgnted 4 maY vp e e o SinbSuosbration of
cl eansi npe tdiacd %)1%§éi@e gelivry bRfter® M00RFI. 44). SHRUhSHE 440k be 9sktiviral sikh

variety of treatnent operations nmay be utilized to deliver the treatnent
fluid 428 witvacoAds skequirs Dnduesessingnunid 246; hardegiess s ecombingiionMirsotievihee
434 sanpl | C [ St f.exudate fluid fir h LS i.te. For
xamp! o e HAAGL Fhoi Sl ¢ ol e stnetl RroshT okl Yol e
20 444, apply treatment fluid(s) module 446, display GUI with measured characteristic indicia

he

module 448, and set characteristic thresholds and generate alarms module 450. The modules
440 are exemplary and may be divided, combined, or configured in some other manner.
Furthermore, additional and/or different modules may be utilized to perform the same or

similar functionality in accordance with the principles of the present invention.

25 [0043] The characteristic measurement module 442 may be configured to measure one
or more characteristic of exudate fluid sensed by a MEMS device. In one embodiment, the
MEMS device may communicate raw data to the characteristic measurement module 442 to
compute levels of whatever characteristic is being sensed. In an alternative embodiment, the
characteristic measurement module 442 is configured within the MEMS device itself and

30 reports a computed characteristic level or value to the reduced pressure delivery system 400.

Multiple MEMS devices may be used to sense and process characteristics of exudate fluid.
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reduced pressure treatnent in response to determ ning that the exudate
fluid is increasing in acidity. Still yet, the processing unit 406 may be
conf i gur esot201003estie a notification or alarm visual or paudiskeoe/,51767 notify
a caregiver of a high or lowlevel of a chem cal characteristic and/or

bi ol ogi cal lL.n the exudate fluid. | n nbodi nent, .t he processing
ani t 906 may DL GRyGREES sprtpamsuiniad I mee G coppepRd "y ESTRAr ¢
or bar) éMctrdhRbidmike eGipmetli SPhAYrel®oed - prefdtieb@livery G/sRAL %00 G hBPIvasditedd
| evel of chem cal characteristic and/ or biological marker in the exudate

fluid THesspiedeadissuysitmefia paBnhayhe tadupest prossurcompilejariéd may breennfigieeddnd

di spl ay ' I I spl f_envir t ndi.t i qns,
Such as PeREOHEAL rBlucd) BASIHETE yEhaf o Reed or P, Y BipERictiete
devi Ge. reducet) pudssurbenadutteds4 aad utiliad ofer MoreRYEls MElEmahed by abe biRitadderistic
utilized to performone aor npre sensing and/ or measuring functions. [0042]

Wth redBsagueenent modulg 442dg detsmmecan gpows of gpducgd peesswrs te sRPYJP tb?)ég%‘?i on
of the r ' 0 A, y
e sof t v eling Sotter e doUl USbEBellihulitalo fekissulifte THOUUTS fibPed™
har dwar €or examplepif ndeve of bhaewofs. deldminmaddulbe highd themetdie ratiukcedipreasure may be

h teristi t | 442, | d 444, |
O o e Pl S b S 250
i ndi1gi a Jiefidl @ Hé JFiss@NéhteS ahd Ghad et I%H?c%'d' eésﬂf@ﬁm’&@{;}l@%ﬁ”ﬁaﬁ?Q—%{éﬁl&%@ﬁ&ﬂ”5

nmodul e 450. The nodul es 440 are exenplary and may be divi ded, combi ned, or
conf i gurpsessiue te thedissedgite. manner. Furthernore, additional and/or different
nodul es may be utilized to performthe same or simlar functionality in
accordance wi[0043]HEhepapplgi ptament fluds) mesiid 446vmayi be.copnfigdidd Bheontrol
characteri stic nmeasurenent nodul e 442 y be configyred to neasure one or
mor e chaﬁl%FérPE}eF]&"i“@Td’Pn@QHﬁgf eVifhig;the gﬁ@@@ passsarem%igeﬁvew%@n 49 tmepply

enbodi ”qmamérﬁ?lumgw@t%et‘@sﬁ@si@(yf & NifRt ec{,t\lﬁ%egﬁ‘ﬁlﬁ‘cél Qoﬁxggnéfl%gf fRfdast i C

measur enent nodul e 442 to conpute levels o atever characteristic Is
bei Ng seeuh, valvesandlahy pthet eleatrantnhdnicEompohents hseddao centrd ttreatnmma fuidetoent

dul 42 | f] dwthin the MEMS.devj i.tself . t
Comput eq CHRNELPEPIEET 60 144, &b e oj, aOdiion o€ AealydaeL SLidE) Monvls g
system 48y bdbbdfight MEMRIGEYIRESrIRY JPercHBRGt HRidR RER agagﬁedp bP&%&Ed to the

characteristics of exudate fluid.[0044] The apply reduced pressure nodul e
444 may tssucststiyqpontrdlling thoeleetimeshawical somphaentc el adguptiimpxteret ofi fhnidsher otlstuced

pressur emggtlie;l\s/ ?er.g., %X\%Elgr tg' ?c())rrr'{ 8 tr%ggrll%t rﬂ%gd'] CFndoperation, the apply treatment fluid(s)
20  module 446 may be configured (i) to receive a characteristic level in the exudate fluid, (ii) to
determine amount, concentration, and/or duration of treatment fluid to apply to a tissue site of

a patient, and (iii) to apply treatment fluid(s) to the tissue site by controlling the

electromechanical components in the reduced pressure delivery system 400.

[0046] The display GUI with measured characteristic indicia module 448 may be

25  configured to receive a characteristic level in the exudate fluid and display a graphical and/or
alphanumeric representation of the characteristic level on an electronic display. The GUI may
display any graphical representation that indicates to a caregiver the level of the characteristic.

For example, a pH level may be shown on a bar graph, numerically, pie graph, or any other

format that a caregiver can view the pH level of the exudate fluid.

30 [0047] The set characteristic thresholds and generate alarms module 450 may be
configured with pre-established thresholds, maximum and minimum, or enable a caregiver to

establish or set thresholds of levels for characteristics of exudate fluid. The alarms may be

14



pressure to a tissue site of a patient. The reduced pressure nodul e 444 may
be configured to apply a constant reduced pressure or intervals of reduced
pressur e. WorRowisesmbodi ment, the reduced pressure nodul @CEFAB2000951I5T |1 ze

one or nore |evels determ ned by the characteristic neasurenent nodul e 442

to deternin ar t of reduce ressure to, ap to the tissue sjte,
il udl s SEHe  Behstie (5 SeSoRboBr AP F0dEAY BV A et ik P
shoul d bgta8ligRAGAreskNs SAPERIS a chreBivbEWCAlR ihdBEEBDIR onSa ERkayNREHadio be
hi gh, then the reduced pressure nmay be tenporarily halted by the reduced

pr essur Farsahpledd ganggitvet may eeit theesbolfls for dnaramuipeandppinimimdevel$ fasmdtilevelst he
tissue sit a hen the redyced pressure mdule 444 nmay re-a reduced
pressur eatt6gs taﬂgdﬁ’srse eclively. F‘é(ﬂ‘g erf&aRlS ¢ PREmUR Hhre o&f&x&a@?{)%gﬁ% 446
may Be onbfetigUskfit tR TONt [Olhelregick@nBrehan Gelivapprrant4aowid Rbafiglied to

reduced pressure delivery system 400 to apply treatnent fluids to the
ti ssue sAutenaically mpplyereatnmne fhlide to embissvgnsiteal the ravoAlern sindippting) dhatgthey

punp, Vv and y h el » i.cal e I

P oat nortHert R P RlorBisar b o3P PRERACHE R 6 SRADEE U MR Hp Ry FS

t he appldelivegadygrit 400 Us hasihg ndiffidutty 4diering \or heaiani{ihg wie dhiractedsicr olf not
concentration of treatnent fluids heing applied or altered tq the tissue
site by anmated, theglasmmay sigaal beasesivetthalthe tsspe srPatientis hadng APl of
fluids or other materials (e.g., powder) to forma treatnment fluid. In
operld i on, tH804§pWythiregsad tﬁeﬁlgG-fﬂ, ah exemplanogileced peesyary dslivarysystemradd that) t o
receive . racteristic liev L.nthe exudate fluid. (ij). . '

rount . eOErARRSRI Gl Ror ibaby Be S5 R Babrhbied ity AL RGODG

tissue sistsBowh. dheaGUENN4 maydbé iconfigured appisylay ramatoranbref indicatoss of chentieal
tissue site by controlling the_ electromechani cal compgnents in the reduced

pr essur ehgeactetistics and bielpgigglgnarkeresg seheeddhyspneasy neie MEMS davicssr A9 shown,

char act etj St .G k:ndi Gi u af ' .
char act ariogt dndiBALE! DRI 46 el AR Ers P (AEBANNE B bectris
al phisnun®iuht respestvebnt Bl tean imficdtbres (6haiydisplay ah imditie\b@é0 iwthedorme o€ ah arrowc

di splay. The GU may, display apy gr.aphical representation th I ndicates to
a car egi Yih arlig exispdingpcresidhe B Mdicaior SPf ¢o TRREFSCRY A FiagHTe p@herf@veﬁn My be

shown Onerdydihet! #RMindRTS0 lé{'{_an | €018F ABhend YhePA18E of WBH lehdiofd
caregi ver can (\a/i ew t ﬁe pH Feve 0 ?éheO exug‘gbtnemf'% ﬂ?d. [0047] The set
char act esxiudate dluichsams¢rbbyl theaViEMS devied. elnadnathes embddilnent 50 alphanbmeric indicia,
such as a number, may be displayed in place of or in addition to the bar indicator 506. Still
20  yet, historical values of the pH level may be displayed (e.g., measurement of pH level every

hour) or displayable via a request.

[0049] The bar indicator 508 may be configured to display bacteria count of exudate

fluid by the MEMS device. The bar indicator 508 may display a level in the form of a
dynamic indicia 512 that increases and decreases in response to a MEMS device sensing

25  Dbacteria and determining a bacteria count. The bacterial count may be performed over a
period of time if bacteria samples are to be cultured by the MEMS device, so the dynamic
indicia 512 may be a delayed indicator (e.g., indicator from an exudate fluid sample from 12
hours earlier) as to the bacteria count. The dynamic indicia 512 may change color depending

on the bacteria count. For example, if the bacteria count is below a certain level (e.g., 25),

30  then the dynamic indicia 512 may be displayed in green to enable a caregiver to readily
determine that bacteria count is in check. If the bacteria count exceeds a different level (e.g.,

75), then the dynamic indicia 512 may be displayed in red to alert the caregiver that bacteria

levels are too high and appropriate action is to be taken. In one embodiment, one or more
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configured with pre-established thresholds, maxi numand m ni num or enable
a caregiver to establish or set thresholds of |evels for characteristics of
exudat e fwoi2di0/0Bbs1al arns may bevi sual and/ or audi bl e. PoTABRAONG77TEhe

t hreshol ds, the nodul e 450 may provide a nenu with preestablished

t hr eshol ds. and ena ble.a eqi,yer. t alter the a case case
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t he characteristic. If not automated, the alarm may signal a caregiver that
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5, an exenplary reducequfressure delivery system 500 that includes an

el ect r orfliglasiing geaphgeb i @mraﬁplhg carﬁge\acertplmmtog rcé%plmqglblch@rg@tﬁrmtw(?ér@é@é

( Gul) 5()04010 lfzglhlﬁem Catlla %‘f' a t? S%I bgﬁg Ogtfelg,i e %ng% es 0 bg %re%erﬁ iBlentidh®

i ndi cators char ac er| I'Ccs el ng se sed

by one anhayuttheMbiidd dvi the sedubed pressire dél%r;b@rstennsbocﬁtdéhseﬁ%tmm fhils tar e
bei n d to display |levels of pH balance and bacteria cou

r esﬁgct i the fi§sueTyie %‘&?mfit’f?él ¥ asnd @D@Cn@w%ﬁ disragferisc(shaf éheae@ﬂétel fuigdhdoror m
of an aréxgx‘ﬂgw ftﬂh@lpﬁ @ﬁel%&@&@ B80\RCF. ?Stﬁ?rﬁ]gx‘?aagfc t!r&l%%gtfﬂ{ld 5’19& ﬁeoderh% gsent

a nmeasure one € odlnen Icla ange co
dependi g thnmsshsesnealbmeméduch@pmbbdreddiveﬁj syskantl 40@ Dk:parrdmge(msmd pretxdflgthb’El\/B

Eole S T TR e
yet, hi ge@iieals, X@h&ﬁﬁ farthdf fRﬂﬂi hﬁg%le JERYerbE 1t %B'rﬁ%ﬁ%(ﬁxdgfor g a‘g’él%fent

of pH | evel every hour) or disp l e via a request
i ndiléat d¥.5, mcmtrwmohﬂmgumadbd dﬁldﬁmpllfayelglmnmutea cdtemativklye shedetamértui d

of "G M ot S 2 B s RBhent ROHCPLEE B2 o i B E8eR coReribinn b 2y ot mvs

devi ce sgiaginity), b@@ﬁa@&h@tr@&ﬂleﬁt@ﬁlﬁﬂrﬂuﬁ) POdAVRAMI BF iR afieNduratidifofo@at @UdrAlf
count may be perfornmed over a period of time if bacteria sanples are to be

cul t ur edngpsure @HVENESs deodiflerent oIntqn@ ed;h@dmmt,l th@l le laved D theeiyeatrgent fHed mazd
i ndi cat %e aglf“ongatlcalll}p glke(f‘g& Qy acijué)[mgacrc])ngexnl’f'ra? 101N OE ac1 1n t %gt?nef { ﬁuldl2

20 [0051] If it is determined by the reduced pressure delivery system 500 that the bacteria

count has increased above a certain level, an antiseptic treatment fluid may be delivered to the
tissue site. In one embodiment, the antiseptic treatment fluid may be adjusted to address the
bacteria count. For example, if the bacteria count is relatively low, then a relatively low
concentration of antiseptic treatment fluid may be delivered to the tissue site. As the bacteria
25  count increases, so too may the antiseptic treatment fluid increase. The concentration of the
antiseptic may be altered by increasing and decreasing an aperture or valve to add or reduce
antiseptic fluid With another fluid, such as a cleanser fluid (e.g., saline solution), to create an
antiseptic treatment fluid for delivery via a conduit to the tissue site. After delivery of the
antiseptic treatment fluid, a cleanser fluid may be used to rinse the tissue site. It should be
30  understood that reduced pressure may be paused while the tissue site is being treated with the
treatment fluid and, once treatment is complete, the reduced pressure may be resumed to
initiate reduced pressure treatment and remove the treatment fluid and exudate fluid from the

tissue site.
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hours earlier) as to the bacteria count. The dynam c indicia 512 may change
col or depending on the bacteria count. For exanple, if the bacteria count
i s bel owwoceromh431l evel (e.g., 25), then the dynam c i rdiraisac08h2778mny be
di splayed in green to enable a caregiver to readily determ ne that bacteria

count is in ~«1f the ba ria count exceeds . a djifferent |eyxel (e.q.,
755 then ¢ hdOGAIWith D 4 161 5 AP BEPG Pty 490t Bripymal L pioges
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provide a caregiver with information of characteristics of exudate fluid
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reduced | m-500 ' 1. j.snl.ayi |.cal
i cat ong EREHEnAE el B BELARGERAY s MPRHE A Rt

bi ol ogi camphedrdata arsl aiby de glerforhéds By eitldrithe MIENME defiRatoededuché ppossureidplies of
the present inventign may further provide for the reduced pressure delivery
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e pH I evel "1 ncreases above 7.0, then an acidi ¢ treatnent
del i ver drkatmenthepply s& treatneng fhyd,t bie ar enholeationr teswfe Hel exanplesy steamsizngO.

Dependi n the.pH |l evel, the acidic treat t fluid .be delivered for
11 SRS i e R e Spior e Pb G o Rt i g tegndarduse; i ¢
treat menjredshitéi thaffele RPpREd iy &eREvE Qhe td@ngihgu&@a?meﬁtnﬁufd) Froth RRt tBYR sid.

8.5, an acidic treatnent fluid nay be delivered for eight m nutes.
Al t er natANeshativet reatmentafluidsn tmdyl bé dpplied o akkered 40 the tisfukesitendependieg onf thoH

i.e. h di f f t trati f idit | kalinity), t hat
glheeltsr eac?l\élglﬁ@nftllicd?)ggfﬁg?e’%@%gﬁ@gr :agnfgr ?(r:\:a !sa)r/reocrju?at ?olnmof y%i mfzoeve(:\1 i f
d pH I i ff ol di, t, the pH I | of t.h
recsurea o ueley e TG 1o ol erhoden the Dl evel of the
acid in éﬁauéeﬁeiﬁ&mtdeﬁik/wg%gst%ﬁgtﬁ&% %gfz}gé b cbﬁdtﬂ@fo?ﬁ@]i@lﬁglgtwdﬁ&g &Aueqs a

pressure delivery system acteria count I ncreased above a
cert ai n tisewesite, anshwutd be phdarstbod diatreine MEMS diemizy iy be ltilizadelly b inthgratedssue

site. In_one. enbodi t, the antjseptic treatnment fluid . be adjusied to
ddr ess TERD TS OTNM S LRNES [ HPIS (7 PCemE HE Wihsit
rel gl valilizingwa &di@nita SabRtdny @ltYgrh®@W reduced pressure delivery system incorporates

processing and vacuum pump functionality into a dressing, thereby eliminating a conduit. A

i f

MEMS device may communicate with a processing unit either via a wire or wirelessly to assist

in delivering medicine or cleansing fluids.

[0054] While this description describes MEMS, it should be understood that the

25  principles of the present invention may apply to the use of nano electromechanical systems
(NEMS). NEMS devices may be configured to be integrated into a dressing and be in
communication with a reduced pressure delivery system, whereby the NEMS device may be
wired or wirelessly in communication with a reduced pressure delivery system for use in
providing the ability to perform feedback control based on measurements being made at the

30 tissue site.

[0055] Although the principles of the present invention have been described in terms

of the foregoing embodiments, this description has been provided by way of explanation only,
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concentration of antiseptic treatnment fluid may be delivered to the tissue
site. As the bacteria count increases, so too nay the antiseptic treatnent
fluid i ncweasw/03%43¢ concentration of the antiseptic nayPoe/tskenstsby

i ncreasi ng and decreasing an aperture or valve to add or reduce antiseptic

fluid w . £ hul h as_a .cleanser. fluid (e.g sal i salution),
o' or ear iR Igh Fdd 14 B oBifelEs B P ERRET bt EphSh P ToaR s B g bne
tissue swillerecotinizrméditicatiiy o0 thel fréseiinlve@iinl thatl hipht ARBMniddatdspedifie gﬁﬁ&ﬁer
fluid may be used to rinse the tissue site. It should be understood that
reduced PHdissysrtEcapeNt KBS whil e the tissue site is being treated with
the treatnent fluid and, once treatnent is conplete, the reduced pressure
may be resuned to initiate reduced pressure treatnment and renove the
treatment fluid and exudate fluid fromthe tissue site.[0052] Wth regard
to FIG 6, an exenplary flow chart 600 is shown. The process starts at step
602, where characteristic(s) of exudate fluid of a tissue site of a patient
may be sensed. The characteristic(s) of exudate fluid may be sensed by a
MEMS devi ce, which may sanple the exudate fluid and communi cate raw data or
processed data to a reduced pressure delivery system The MEMS devi ce may
be configured to sanple one or nore chem cal characteristic and/or

bi ol ogi cal marker. At step 604, a |level of the sensed characteristic(s) of
t he exudate fluid may be measured. The nmeasurenment may include processing
raw data from sanpl ed data and nay be perfornmed by either the MEMS device
or reduced pressure deliver system At step 606, in response to the
nmeasured characteristic level, treatment may be caused to be applied or
altered to the tissue site. The treatnent may include altering reduced
pressure treatnent, apply a treatnment fluid, or a conbination thereof. For
exanple, a cleansing treatnent fluid, such as a saline solution, may be
applied or altered to the tissue site and reduce pressure nay be applied to
remove the cleansing treatnment fluid fromthe tissue site. Alternative
treatment fluids may be applied or altered to the tissue site depending on
the characteristic(s) of the exudate fluid. [0053] Although the MEMS device
has been described as being incorporated for use in a reduced pressure
delivery systemthat utilizes a conduit for delivering reduced pressure to
a tissue site, it should be understood that the MEMS device may be utilized
by an integrated reduced pressure delivery systemthat delivers reduced
pressure to the tissue site wthout
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utilizing a conduit. Such an integrated reduced pressure delivery system

i ncor porates processi ng and vacuum punp functionality into a dressing,

t her eby eWOrRbrA3P48g a conduit. A MEMS devi ce nmay comuniPCAIUS20091057747
processing unit either via a wire or wirelessly to assist in delivering

medi ci ne or cleansing fluids. [0054] V\V{t#& tgi s description describes MEMS,
it should be understood that the princi M3t the present invention may
apply to the use of nano el ectronechani cal systens (NEMS). NEMS devi ces may
be confijgiged to be integrated into a dressing and be in comunication with
a reduced pressure delivery system whereby the NEMS device may be wired or
wirel essPipim h. commfhireduce dpressureh delivesy wrstempfos stseptiag de ltissusr sites pE taepatient, use
in providing C%Pﬁngﬂgl ity to performfeedback control based on neasurenents
bei ng nmade at e Ssue site. [0055] Although the principles of the

preseént inventi electhauehbgiesl chagohemtedoafipur&l twapply 4 reathhe gothedissue site of
enbodi nents, this description has been provided by way of explanation
only,and is not i thepdEdtt o be construed as a limitation of the invention.

Those skilled i 2 phkQRsdh ullt i, bRGRAMaEEn T {aﬁc?@fe.kﬁ) e&%nfcgﬁcd?ﬁﬁo%‘éﬂtts and

invention that mght actomodate specific patient and tissue treatnent
envi ronnent s. CLAI Menfigwkd itorcausSk ahidh electvnteebhniend cpmessantsetodettivatenty apylytorm
for treating a tissue_site of a patient, conprising: electromechanical

cormponent s conf i gteHthEdreamng tosthe isse st to the tissue site of the

patignt; a proceSeidend/BdddultRof RN LAV Yt nRat £ B BSEARBGRAgNI cal
conponents and configured to cauSe said el ectronechani cal conponents to

activate to apphymisro-glecter-nehbanicad sy stemt (MBMS) edavicesemnfigiuted, toasense st wne
conduit configured to deliver.the treat t.to.the tissue site: and a

mi cr o- el ect r o- mecHy Fc?ﬁf‘rag'\ig?t%"?w@?e g@\aiﬁé)én %Hﬁﬁwfgqa@ﬁg@ﬁg@nﬁg&re&
nore charact eri st itgScomimenibstat @utd lindicatfve Ot (e sérisS@ UsheSbt faordNkulistet Meid
configured to conmuni cate data indicative of the sensed one or nore exudate

fluid charact eri stohawctesiglies, seid qweesissing mnittconbghiedup adceive thecdaty dronhsaidat a

fr orpssal d MEMS device and cause said electromechanical components to apply the

treatment to the tissue site of the patient via said at least one conduit.

Claim 2. The reduced pressure delivery system according to claim 1, wherein said
electromechanical components include at least one valve and at least one pump, the at
least one pump configured to apply reduced pressure to the tissue site and the at least

20 one valve configured to enable and disable the reduced pressure to be applied or altered

to the tissue site.

Claim 3. The reduced pressure delivery system according to claim 2, wherein the at least
one pump is further configured to deliver or alter treatment fluid to the tissue site and
the at least one valve is configured to enable and disable the treatment fluid to be

25 applied or altered to the tissue site.

Claim 4. The reduced pressure delivery system according to claim 1, wherein said

MEMS device is wirelessly in communication with said processing unit.

Claim 5. The reduced pressure delivery system according to claim 1, wherein said

MEMS device is configured to sense a pH level of the exudate fluid.

30 Claim 6. The reduced pressure delivery system according to claim 1, further comprising

a dressing in fluid communication with said at least one conduit, and wherein said
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MEMS devi ce and cause said el ectronmechani cal conponents to apply the
treatnent to the tissue site of the patient via said at | east one conduit.
Claim 2. wbeorredssed pressure delivery system accor di ngPCo/usk@onszs7 wher ei n
sai d el ectronechani cal conponents include at | east one valve and at | east

one punp, th east one punp configured to. apply reduced, pressure to the
Teste % ro M, SREke P RaaBr TR loesaefgrﬁr?sgmgegvh% CASIBE RGP BIE ¢ he
reduced pressiaclolsit® RN beda@ il bEHEdsdR skite tissue site. daim3. The
reduced pressure delivery systemaccording to claim?2, wherein the at |east

one PUNMriafn fUr t hefnCantbab el gaive .rsys%maéctéﬁfdh’ég' et aan 1f 'xk'ﬂegeihothtehe

’
tissue site and the a'ge'Q]lfueastp one vgai?qve i s"configured to enablé an i sabl e
t he treat nenttréatménd inobudes atlepdtioad treatneht fuidd to the tissue site. Caim4.
The reduced pressure delivery systemaccording to claim1, wherein said
MEMS SdeVClaien 8s W rEleasdhoedipless@ierieivergitsiy Gomviictdrdingi t6 cMiMCE T6itig cofiptisingl ai m
5. The reduced pressure delivery systemaccording to claiml, wherein said
MEMS devi ce (38 Sestiontsudispiay i caprunigation witly s3id procepangwiliseisl Rrpeqssing apii m
6. The reduc e I [ C ' l.ai t her. .
conprising a rf(gésrs‘fqﬁlg gﬁrgﬂﬂoﬁe&@é&eﬁﬁ&mﬂ@f&?o&;@%@ %alts g?eg 1g{e%geea (FBE n%? said
condui t, and eMvaroricrdisayd MkeVGUl éndlading an didigia sqdesshtakive of aicardetessicnigvelhen
sensing the one or '-‘Hm C ?r%éger,i stics of the exudate fluid of the tissue
site. Oaim PIHHX GWEEEQIB SUPRCHHS i very system according to claim 1,
wherein the treatnent includes at |east one treatment fluid. C aim8. The
reduded PrErlur e deieirodiopd pressamdstivey gysiemiascariangip slaimu trhsreie diepmedirng
an el ectroni %&e?ﬂmﬁteﬁg{ic%% 68 ;tﬁ=?lﬂid/\fnglﬁd%g'cﬂexﬁ cgfc% Al t. sal d
processi ng uni urther configured to generate ah isplay a graphi cal user
interfa ) on.sald el.ectronic..displ t he QU i ncl ydi an_indicia
apr esonCATT Y of RGN FE B e Byt drgadee smrt w-dF i e
tissue site. rhdichafctedififsof thecildie ERfineludeh bisgica YsdrRéep according to
claim8, wherein the one or nore characteristics of the exudate fluid
i ncl ude @amiem cala ﬁfbﬁ{cﬂ%fefréﬁfdg(ﬁ-ﬁs@l if@&gépaﬁg’ﬁ, LA R dRORDRIYIE: del | very
system according to claim8, wherein the one or

15 sensing a characteristics of exudate fluid of the tissue site of the patient;

measuring a level of the sensed characteristic of the exudate fluid; and
in response to the measured characteristics level, causing treatment to be applied or

altered to the tissue site.

Claim 12. The method according to claim 11, wherein causing treatment to be applied or
20 altered to the tissue site includes causing a treatment fluid to be applied to the tissue
site, and further comprising applying reduced pressure to the tissue site of the patient to

collect the treatment fluid from the tissue site.

Claim 13. The method according to claim 11, wherein causing the treatment fluid to be

applied or altered to the tissue site includes activating at least one valve.

25  Claim 14. The method according to claim 11, further comprising wirelessly receiving data

indicative of the sensed characteristic of the exudate fluid.

Claim 15. The method according to claim 11, wherein sensing a characteristic includes

sensing a chemical characteristic of the exudate fluid.

Claim 16. The method according to claim 11, further comprising cleansing the tissue site

30 by applying a treatment fluid to the tissue site.
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nore characteristics of the exudate fluid include a biological marker.
Claiml1ll. A nmethod for treating a tissue site of a patient, said nethod
conpri si YO 208MSP48y a characteristics of exudate fluid ®CTUSROMWISEEE Site
of the patient; neasuring a |level of the sensed characteristic of the

exudat e | ¢ andyi J0. 1 d terist. el .-
causi ng PP fent s BEFERTRRIME S IRplFaRHpE SR E St AbEind fifhyins
The et hod acceraphivgl tugerC iderfacklon Wie eRciomiaUdibplay,t theapriphical asdreimgficeed
or altered tq the tissue site includes causing a treatnent fluid to he
appl i ed to tHecludiag ga indi¢ia repsergniative pka levelsia diemicah phargsteristicod thesgrudate
pressure to tfigytissue site of the patient to collect the treatment fluid
fromthe tissue site. Caim13. The nethod according to claim 11, wherein

causi:ng A;h eatnmgnt fl.ui.d to be pli.ed.or altered to.thg ti i

i ncl gdesélglg? itlgl'at i @ea{ne*hé’gs?c%ﬁgng/g‘?vc&mbl Zfi m%i&?.m %hsgia%r}g}.'ghae 5%?%@8[? H%e?t 0
claim 11, furihiefface Dighides idxglapirigeihe Sifidiyial RpRisitdedst & pHnibveRbi e aluditee
sensed characteristic of the exudate fluid. Caim15. The nethod according
to claiml11, rein sensing a characteristic includes sensing a chem cal
characteristic of the exudate fluid. daim16. The nmethod according to

cl ai m 1Claiyi9.her Thsnmethoidnascotding 4o rmdpimhé7t ivbergin slisplaying dhspesaphigala user
treatment fluid 49 th? [ siuei Si tz C:I.%?.m 17. The,; tmat hed @\c%ordi ng.to | .ai m
1, further colSHRE MYTYERFRIMATe dha oiss ShreRg et g, 3&% A& et Face
on am el ectr erugatéflapl. ay, the graphical user interface including an indicia
representative of a level of a chemcal characteristic of the exudate

fluid. @@innd8. TR HEhEPsRFERS & d8int £7, Fdidcdripri¥ie behdtarlioSh Axhig t he
graphi cal user interface includes displaying the IndicCia representative of

a pH | evel ofrespossactoddtermirfingithdt theichanaptedsticiifehaetudeats fhid orcdiases above s ai m
17, wherein di S%'{%H'Q}gﬂt h\? graphi cal user interface includes displaying the
i ndicia repre°§% ele 8f®a bacteria count in the exudate fluid. C aim 20.
The met hod according to claim 17, further conprising generating an alarmin

15 Claim 21. The method according to claim 11, further comprising:
sensing humidity at the tissue site; and
in response to determining that the humidity drops below a predetermined

threshold level, altering the treatment being applied to the tissue site.

20  Claim 22. A reduced pressure therapy system for drawing exudate fluid from tissue of a
patient and treating the tissue, said reduced pressure therapy system comprising:
a dressing in fluid communication with the tissue for delivering a vacuum and the
treatment fluid to the tissue;
at least one conduit having one end in fluid communication with said dressing for
25 delivering the vacuum and the treatment fluid thereto;
an actuating device connected to the other end of said at least one conduit for
providing the vacuum thereto in a first state and the treatment fluid thereto in a
second state in response to a delivery signal;
a processing unit in electrical communication with said actuating device to cause
30 the vacuum to be applied or altered during the first state and a delivery signal to
be applied or altered to said actuating device during the second state in

response to a predetermined therapy for treating the tissue; and
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response to determning that the characteristic of the exudate fluid

i ncreases above a predetermned level. Caim2l. The nethod according to

cl ai m 11, wbuntomspaseconpri si ng: sensing hum dity at the tipssus2@ons775and in
response to determning that the humdity drops bel ow a predeterm ned
threshol d | evel r t. . I N I . Si {ee.
Caim22. Ar edﬁg}g%ﬁ/%r%eglgﬁrlgqp%é?@%@%&ﬁ@m{l’?‘gﬁﬂg#lg@mgﬁ%g%ésggzg%%‘ééhﬁf% 01Efreom
ti ssue of a pati enhe axglate flaidi 4hd geheratd dswterBac dataedlediopthe sharmetetiftisapy
system conprising: a dressing_in fluid comrunication with the tissue for
delivering a vacufh haexudae (fuds archin elegingal gompunication gvith, said precessing
conduit havi ng on { hiti O LQn. Wi i d g LG :
delivering the va?&gﬁgaﬁgtﬁghlﬁ%@gt nentb&?febllg@c yﬂ%p}el%%o’ as%d:@‘tétéé??lggfeglg\?i ce
connécted to the aphbingodalafingahe delivere sighalon esaloandiuating fdevicprimvésgomsg tohe
vacuumthereto in a first state and the treatnent fluid theretq in a second
state in response ap&nalyalé|°?m°§a@ﬁjﬁaﬁlﬁ daga ﬁ‘f‘@g@é%?on ¢ prRdetermingf LRer3nYe al
comuni cation with said actuating device to cause the vacuumto be applied
or altered during the first state and a delivery signal to be applied or
altered to said actuating device during the second state in response to a
predeterm ned therapy for treating the tissue; anda MEMS device in fluid
conmmuni cation with the tissue to sense characteristics of the exudate fluid
and generate characteristic data related to the characteristics of the
exudate fluid, and in electrical comunication with said processing device
for transmtting the characteristic data thereto, said processing device
applying or altering the delivery signal to said actuating device in
response to an analysis of the characteristic data according to the

predet erm ned therapy.

22



