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WO 2005/ 030297 PCT/ US2004/ 031666 1 DESCRI PTI ON WOUND
| RRI GATI ON DEVI CE AND METHOD 5 Cross-Reference to a

weebm@tackoAppl i cation This application clains tReT/US2004/031666

benefit of provisional patent application Serial No.
60/ 504, 767, filed Septenber 22,1 2003, which is hereby
i ncorporated by reference inits entirety. 10
Background of the Invention In the nanagenent and

treatment of a wound therg, @wﬁfﬁﬁ primary
objectives: (1) preventi il Sﬁion, (2)

preservation and/or restoration of function, and (3)
preservation and/or restoration of cosnetic

appear ance. THOURRMRRIGATIGN: DEVIGH AND MIBTHOD ves i s

the prevention of infection. Success in the prevention

of infection directly 15 affects the healing process

and the degree t aCibi-RbfetdiRe @ HRE]ASMOABKIEEER VesS,

function and  cosnetjc appearance, can be preserved

and/ or s epilisation elaims tha bapelitivdprovisgional phisnt agfplication Serial No.

R g R S e B bl oo
Experdyrent al evi dence suggests that a critical |evel

of bacteria is approximtely 105 organi snms per gram of
tissue. Below this 20 | evel, wounds heal; at |evels

greater than 105 bact rika er, gram of tissue, wounds
often becone infect Mﬁi@ﬁ%—m = Yei%unds are
cont aniiA Adamipeinbt dnll MRatniteit &Pé‘%uﬁc?t[})liefér a?@%géeﬁﬂhﬁ%y%ﬁj ectives:

medi cal care facility for treatment (Dire, ni‘el
199D preventtamphiitfedion, (3) mosardationr uglédr wstoftiontdfofusction, and (3)

Used in.the rgency Departnent,” Annal s of .

e GEED" BRPL AT HGpeST SPERERD Pttty Lo dhst imppriant of these
t Ir& . 1. . A 1 i .
ARSI Aol PRRELSS SUERLE b0t ity
t laffecta the hehliggyeocesk amd thh degres toi velaikh thevotier tvReoljedtivgs, tfingction and
nunber..of bacteria jin and around the wound is a

r @8%?{[?“2@?6?%‘3%8%%@Ssql?é‘é{{@d{%re%%fldi ng i nfection

and ex i1t ' . f_f o) ..
oo A8 UEMIC DL St Bl A2 ol ERAM Rpecl i
t [etehminaht affwhetiet e woanpbesares infactad ixpréimentaevidéiRd ¥ekests that

the i.ncidence of infectign. The, 30 cleansing of a )
wasHgcallevel pebasteria 1sanprsimaichyl @ IvEcanesfPer srapeafsisane. Below this

bhoRY S heER1EwR s greater than 10° bacteria per gram of tissue, wounds often

become infected. All traumatic wounds are contaminated by the time the wound is
presented to a medical care facility for treatment (Dire, Daniel 1. [1990] “A comparison
of Wound Irigation Solutions Used in the Emergency Department,” Annals of
Emergency Medicine 19(6):704-708). Dirty wounds, or those which have not been
treated within six hours, are likely to be contaminated with bacteria at levels that are
higher than the critical level. Reducing the number of bacteria in and around the wound
is arecognized and accepted means for avoiding infection and expediting wound healing,
Different procedures of wound management have been developed to help decrease
the level of bacteria present in a wound, i.e., reduce the incidence of infection. The
cleansing of a wound and the site surrounding the wound to remove blood clots, debris,

dirt, or other foreign materials that can introduce contaminants, including pathogenic
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dirt, or other foreign materials that can introduce
contam nants, including pathogenic WO 2005/ 030297 2

wERADsSA8R2004/ 031666 mi croorgani snms, s criticaPCT/nS2004/031666

reduci ng | evel s of bacteria in and around the wound.
There are nunerous wound cl eartssi ng procedures
presently used by healthcare professionals such as
debri denent, excision and irrigation. See, for

exaiRbsgantbiK i &R {bal Hréd@ind lé%ils o%ctﬁéié ?r?%)éi around the wound. There

"Maxi m zing A Wund's Potential For

Entsf gameyousbddwidndeisiRg poodedurts pickpntBBuka; byl lasalteease professionals

Ri chard Ll..6199 ) ".Soft él'i ssue Procedures: Principles

of S i AeF Bk eision aRd E1p3Hqua  Sepy 198 exarmmle, Sinkinson, Craig Alan,

Ergy g¢ Nadkigdi : ; 2 o 21d -

e (78 BN LGs (Sweihs PORnERRSthealiiS: yepfency Medicine

DeRdporis 10611):83+30% hammiezse Richteddng 1291 “Abf a5ds@Brocedures: Principles

E:Er\&gmﬁ/édi cine; A _Conprehensive Review, Kravis

a langgement,? iy Ctigical gsedvren i Lnengeancy@dedicipp, Roberts and

107 sdbld;eqan | i : 984) . Managenent, .

of SiEugaon 2R Sl 0B, RS s ME R3RE R Payis 10w

& “Bbimer LpgeratRi8-288 G\ brisicrisgalim@Rehd Mb@ichRSH CHRBRRINSive Review,
ure for cleansing of open contam nated

d
mﬁgﬁlﬁr P $9fr LR 611w AsPemBublishinecGe.i pm 16F7-Ki0ppnd Mulliken,
S Glotth B9 Vbl deh D vAMALS .iﬁBmé;?gg;r?ﬁVy‘ﬁg% GHE Magteg.. John Wiley

devitalized tisste, bacter i nocu

| doSensg@br283-28% and forei gn bodi es proximate to and

within the depths of the wound. The two criti cal
conpondRtgatign isniheerost ccopanandy ritsed rprogesivie forreddansing of open
a deyi f &5 . t.h application of an adequate .
oo 8uSim g o 08t iR e B s

arvbupds toemoveBRs@devitdliZddtisQiy, baft@ s HosuRRL bidkd ch?s, #bse debris
effective dispersal pattern in the delivery of the ’

s @ndhforsignthodiss frseximate tp and wothén theriepthismditheswomel aTleH tw critical
\Y u f irrigati.on. 20 sqlution required
PP et o R Bfechve Wi BiteR mifhotl e eVl Gre: (1) the

Capplvatibabl adeqhdth Yol oMbleAlY iFRLASSIRANES tHe WollY, and (2) the
amount of bacteria into a wound (Such as puncture

washelissudiiel e nressyrerappliedipueanresfettive dispersal patdera inthe delivery of the
i L ' |ytion. See Mulliken, 1989. R di
T AN NN Y I W —

|
pressure,

PEElatioN eeq@ired will depaHad on4he ﬁ/?b’ RES IR and gﬁrlgvél ¢ Rontamination.
7 psi to

(psi) (and, preferably, IS require
efijades which ca inttedoce 25igh emoust aftrtcwnia ato taswdundr(sieth as puncture

wound. See. f.or exanple. Rodeheayer., GI. Wund i

oS AR g B e i Tiror gl AT Bee e ltioBn Seq Maulliken, 1989.
KIrespaRfindpresdt@l Gt ks Hebf @8h6nstrated that stream pressure of a minimum of 4
- pounds per square inch (psi) (and, preferably, 7 psi) is required to effectively flush or

remove contaminants from a wound. See, for example, Rodeheaver GT. Wound
Cleaning, Wound Trrigation, Wound Disinfection, In: Krasner D., Kane D. Chronic
Wound Care. 2™ ed. Wayne, P.A.: Health Management Publications; 1997, pp 97-108;
and Bergstrom N., Bennett, M.A., Carlson, C.E. et al. Treatment of Pressure Ulcers.
Clinical Guideline No. 15. AHCPR Publication No. 95-0652. Rockville, MD.
Department of Health and Human Services. Public Health Services, Agency of Health
Care Policy and Research; December 1994.
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Wund Care. 2nd ed. Wayne, P.A : Heal th Managenent
Publ i cati ons; 1997, pp 97-108; and Bergstrom N.,

w®deosesn7 M A, Carlson, C E. et al. TreatmentPOf/US2004/031666

Pressure U cers. dinical Guideline No. 15. AHCPR

Publ i cati on No. 95-0652. Rockvijle, MD. 30 Departnent
of Health and Human Services. Public Health Services,
Agency of Health Care Policy and Research; Decenber

558 S BT .08 gy o

gr érirteebicterity st batgichiite shaitsteddepet #itd TheaWuR@ ahil Ghérab e defeat the
matter deeper into the wound and thereby defeat the
puPEBesEe dtthe Heigntion pracessn Higbeessure Hrightipn awywlse cause damage to

I rd I . al C e t heal t h l,Ssu .
e e RBB8 15T 4 BB e ctv wouna
Thigggat@hfregiiteé eh¥vash shbapplich@s dOMeGREE VoRANds"EE M$Sition solution
and application of ade?uate vol unes of irrigation

sofaliversd to the weunddn an sifeetevostisnetsal pattem aif fppodpiriate pressures.

di spersal., pattern at ropri ate pressyres. .Bu

Sy | nooRuBRRheES Br By RERPF Preglch B res ol iy pressures and
f | 44 flcRbrd 1AVFBYHRS $H HRiBWoun@S of BIGHI BluSichRES Hh8GL o Sn kificiently
ridding wounds of small 'particulate matter or in
suefliangwongd badetiad icagnteolmigativadiyerillabyrirgerexstts a pressure of about

T 013 (R S0 B0 PR 5 g
baglofph a0 Prewk lihfeblid]. € TRNISH RANDS irrPAANY _t}hﬁ@fc%ebi?fecfed through

prevent infection. The flow rate of irrigation

delnirgemeus €M) tubghe camrha ahemed by @hN4tionudfiartdoedpreksmre cuff around a
:”&@gﬁq‘?@ﬁﬁ’@lgﬂgﬁggf a3 LB S e e Sty ides conelderably less
cy SR ' ' A LI gation
P e e R oy 2

syr i ngelhejBungee typespgege it theencsycanmgen irsgdtion devisé currently used. Its
common irrigation deyi currently used. Its wuse )

" ripe fyelver fifing e bareel phihe syringe viitstary infganiopiselition and depressing
SURL | LI j [ j S

o B et SRl Rua Syl O A ROSIHR of By in and o

sttheamuail ts alislodgenandriasedawesyo omdaminastsWolig de@ice has two notable
di/ﬁfil odge and(lgi nse away cqontam nants. This device has
t

saduinipgcs: (1apa suivernely dsated reservair hirrigatien fluid @ynieally a syringe
B e T e
t wodcayatedatreandf sgiplioc@tthewondd. aCaisB@ledtly Giamesntdsas, @b syringe

stream of solution to the wound. Consequently, in nost
c 8 be fepeatedly refifled inpuder t9applysutficiat quanitiey Afdaigption solution to a

orgdsifndt v SUfficCh L f hErigation o
<ors! ﬂdbﬁ’h?sggg%le \A%%lrs]%ﬁir% %S]I g%@%{%ilséllg_gz% g% &v'}ﬁflﬁ a Smpiing to maintain a
C Lndaide Siolde Th an Aot foeaddtdse T lim@atich, ARicRicaihas Been developed that
sterile field. In an attenpt to address this

| iTAYQlEgsiaspsten cauvipting Hfasynegarand &V silipgwithaaelve system that attaches

to a bottle of saline to provide a ready means of refilling the syringe barrel. (Travenol

pressure irrigation set, code no. 2D2113, or irriget, Ackrad Laboratories, Garwood, ND).
Additionally, U.S. Patent No. 4,357,937 describes a disposable, manually operable
medical irrigation device which is adapted for providing selective volume and stream

intensity in liquid flow from a plurality of syringes. These devices do not adequately
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25 involves a systemconsisting of a syringe and IV
tubing with a valve systemthat attaches to a bottle

w@boosabizoe t o provide a ready nmeans of refilliPgr/ukmo4/031666

syringe barrel. (Travenol pressure irrigation set,
code no. 2D2113, or irriget, Agkrad Laboratories,
Garwood, NJ). Additionally, U S. Patent No. 4,357,937
descri bes a disposable, nanually operable nedical

! . £ o e
T T R
f I etnhomigugedoinlialdal pradficesdiieit Gredr. coﬂm@&‘?dﬂ\ﬂis@ &i5d €kt

not adequ;JateI y WO 2005/ 030297 PCT/ US2004/ 031666 4
addr ess %@nemﬁatfvmag@sprmsu&tmg cay b igbveredwith a plunger-tsfpe

B N T

US(ﬁaﬂlBtfér 6f) e atthbReAABAN. pfungm&ﬁ@ kyréngder RSRMUE ehddt Rdtiver moderate
can be delivered with a plunger-ty syringe varies

Wi nrﬁssmeempipzz sitbsies 18 gavge nmllqoattmgei teod 3b1ve sslylngen gehich creates

h
o o2 e B Bbeg o 7 il gt Blowrtze BliefFaBR 19 sangencedie
ORRICR typidAll§ S fdafcd aBORI T0pki BYiEhiRdn fredkred W08 ng?g%q{e%dle attached to a

attached to a 35 cc syringe, which creates  hydrau
pr s euseinge, ddhle'eltsahglﬁswe @’f &qusil3 per. &ucsopmtsusgsrhavg ebeen proven

fi g{?ﬁc ng%.é@oppcﬂ ilrél lg%‘ifftgwgggléghéf‘éj 4‘% gractm%y a single
at done&iR@tddQtrBam b2 sSlatiSY fo tHQ%ouﬁ’(Fl Ih\aﬁﬂfﬁoﬁ tﬁé&sdé%rﬁ)e@fdewces hold
about 13 psi. Such pressures have been proven

eflessdhanadequatewsolnthes of i irggetion rsplutmn andithesfat e«ﬂlua’e oereated refilling
such devices a Si n¢ concentrated stream
fw%gtft f%ﬁc?rﬁﬁﬁ’ﬂ{g %ﬁfﬁ'ﬁ"%eﬁ? dd| tion, these described

devi cesyROob&lentNS 3. 0712104 AEQABES LY MIITH 0§ati8 ai)lfa’ratgélaﬂd(ﬂ?ocess for

solution and therefore require repeat refiT11ng

whileznsiing womds wlinl inviudgs aprbsauebladdsyeg., 4blGod frassardcuf!, disposed

No. 5,071,104 descri.bes wound irrigation apparatus

arfioHp3ied Eesprypir holdipg @ spbtiteas i demicerie theid 94 patent also

P rlﬁ@lﬁ&’é’s‘f{l 4364 Ybul S Dndui® f&lt&ﬂgmﬁ'ﬁﬁ% ﬁtérs%hﬁfépffrom the reservoir to a
di sposed proximate a reservoir holding a c

sainglé anzzl@heTltevowdnii and heseivbd frat @ntivoapHo syStén’.ﬂ WHiGB is time

a flexible tubular conduit for transmtting the
s FOBEHRRL {9 sftpracoegicpbiouse.qing cosiligl e nozzl e. The

condui tyy, Q”ﬁaté&%@& 01 43 AT fBs&ifedQ R AL %V Cllmé irrigation

time consumng to ’sef up, IﬂCOﬂVEﬁJ @é{?o use,

c ateticy whh Has Sprefairized ciNanbdb £k Poviding 6 564 mﬂ%ﬁ?ehe’*eservou such that
dlsposable pressurized wound jrrigation device which
hdsSiaglp liguiy sireamqoiceiggnsiag soamoarlwmlwg fepr ghecdeviigroat a constant

t rb?esrsﬁ%e rAvgllo? ]tsf aht tﬂs ﬁsb-:ﬂtln egaclﬁat&% ﬁle C et%ﬁ §J€J,treearcr)]£@1e device. This

Ifeansi ng ex Fom
C(im@dnaﬁh requires a propellant and involves a relatively elaborate manufacturing and

filling process which is labor intensive and requires specialized machinery. This device
is also inconvenient to use and costly.

More recently, an advantageous wound irrigation system has been developed
whereby a dispersed stream of irrigation fluid is easily and effectively applied to wounds.
This system is described at, for example, U.S. Patent Nos. 5,830,197 and 6,468,253 and
International Patent Applications WO 00/15279 and WO 02/007799. Although the use of

the dispersed stream was highly advantageous, it has now been determined that the shape
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pressure. A propellant is used in evacuating the
cl eanser contents of the device. This invention

WO e@aiosies7 a propel |l ant and i nvol ves a rel ati vePgT/US2004/031666

el aborate manufacturing and 25 filling process which
is labor intensive and requires; specialized machinery.
This device 1is also inconvenient to use and costly.
Mor e recently, an advant ageous wound irrigation system

,h?r ,Cgsg 105 e;llreézgf?egghée@gg% thyrr?%i% ?@g@f | Vg[%mgrgg?&) t0 giyeeven better
wWorBElss. This systemis descrl bed at, for exanple,

U.S. Patent Nos. 5,830,197 and 6, 468, 253 and 30 _
| nter naTh@Wévnechvenmomqypmsaﬂﬂlv efdrewes G@/ahm@samdvhudvamages

02/ 00779 f, the di d st
02 00F s NS VSR i SHELRES i 1GaMacs cra
t hatritul® 250383 ed ADRMARIE Dbt Hh/ 2L 6 %@@@om?dé\ﬁé’es

size of the nozzles delivering the irrigation fluid
can be inproved to give even better results. The

subj ect invention su c.efgfull addresses the above
descri bed di sadvant a&@ﬁ—%@%&—%ﬁgﬁm he
previ Ouﬁﬁé’sdﬁ{EQMVQﬁiﬂn GRSviddshovel Hfégégens%d rlﬁ%ﬂ@@ffectwe methods

certain ri but es “and advanf ages whi cth

bes devades Zed chryvenivet end ﬂffW’llVd evowesirrightioaf IBumwesybafiment the
the. lnvention The subj e i nvent | on pFOVJﬂeS novel ,

| OISEh G ROM RGN i ghi BKe R A0 AEPHG S hosinE OB ndagiigation

f oo BRAVERAEAL the Ql‘ijscﬁ&%;@ Clda¥ nAOHR of okd @éggg:alalgl Qed1Bfed nozzles

enbodi nent the ] ect 1 nvention provi
di thohghgehiceassfficent eolnmseaf\ed irijaion sotntionrba pasnag an appropriate
[ ol uti on wherei.n the di scharge neans has

Iohgeg“f’r%‘%if Efsg“ﬁ’éf&"\‘qu&glnlrﬂgaﬂ%l gned nozzles through
whi ch ap,SyUfhLehEd entBiiE: Othe! B&itd ﬁnb? gt f)lg?afl 2}9 of'tﬂo%]les that are

can pass at an appropriate "pressure

waspecl ficaliy d¢rsignedito reduce thy @t sureddssesiadiripation ﬂtuﬁ eeaves the reservoir
deV| ce has a plurality of nozzles that are

mgcalliepe gedrgrrdanens phthecdestendhrase @arft@uladysmagrtant — the
abd 51*&319[1 %rldl{hg ehgfﬁ i éﬁb%é{éf ggéf%’%g{y %1? 2189219% elongated and

Ther are enen

parcinpmb@akrmtuﬁ'emﬁea@hssagdm shape of the nozzle and
t he Ien]%th of the nozzle. Preferably, the nozzle is
el ongatid@ rigfgrred grbediment, theyesstvpdy hoyﬁlasen)oga ichrpediggharge means

! rﬁs glﬁlperr%%gﬁﬂh% géﬁb&%gaé:ﬁgﬁ E%{’J%S 1% ?(? re 31b1FE%ySI nﬁg;bgﬁ%smwhlch

dedaﬁﬁch ablustond fieX@rdsentl§ 90MAYISS ST Qpélﬁtog (i.e.phR8ichCor health care

bogrglfe(sesioéarll omldfe? person) using the subject device and providing wound irrigation

therapy can easily compress the reservoir housing to force the irrigation solution through

the nozzle(s) of the discharge means under sufficient pressure to dislodge dirt, debris, or
other particles, including microorganisms, e.g., pathogenic bacteria.

Specifically exemplified herein is the use of a plurality of elongated nozzles to

achieve the desired dispersal, pressure, and volume of the stream of irrigation solution.

The subject invention provides an easy to use, economical wound irrigation

system that is capable of delivering adequate volumes of irrigation solution (without

refilling the reservoir) in a dispersed stream under sufficient pressure to effectively

cleanse the wound, thereby reducing the incidence of infection.
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saline solutions are presently avail able). The
operator (i.e., nedical or health care professional

W@e00sHB297 per son) using the subject devi ce andPCT/US2004/031666

providing wound irrigation therapy can easily

conpress the reservoir housinggto force the irrigation

sol ution through the nozzle(s) of the discharge neans

under sufficient pressure to dislodge dirt, debris, or

25 oth icles. ..inclidi ' rgani Sns, . e. g..

pat hogg%liagﬁﬁé%rteéﬁ?qog%m g’e"g‘?ﬂi’g@ﬁﬂ?\% @t)‘i:o PY]?!F%%Iaﬁ%r%é?rhtray that has
| sitdnibeconseniitlpprdkided forttseatihs #bon@at ed nozzles to

achi eve the desired dispersal, pressure, and volune of

t he st rlagst apother pingedimsat, Ssisubiresanventipreprouldesasterile product for use
[ tion.provides an easy to use, econom cal wound

iﬁ%?gg %8HR§§¥F%n1that i s capabl e of delivering

adequatg y¢oinerRs eﬁt)odiﬁfehgﬁielsasye&%%ti@ﬂp&w&B%&%ssuﬁQed irrigation
refilling the reservoir) in a dispersed stream under

s UAssqnehlp pemprisinguiregation splutien;iaredeyvoichmmimgeahdticentaims the, irrigation

thereby reduci ng the jincidence of infection, MO

2 COLIGH 0 Bipclizeds TSRO Bi5e™ hore sPeiigaliBpdesigried nozzles through
erdgelh BBifficidnP PolHRIoPHe itrisBBh kOO O] SRS afan iat ;
| aceration tray that héghﬂ%tens cénvenf%ﬁt y 618§ng§pK$&ua
f cndtarreeansrfgr ousatgspressnreyfor thergenbmtior obonk armbre dikyeersed streams
suypj ect .invention provides a sterile product for use

i E‘%Hgﬁﬂk@r%z?]ﬁ‘?&? rt%g'ﬁ%atsg?rﬁa%tlsé%t her enbodi nent; the

subj ectrHeRysES iﬁ{_?er@iﬁﬁ&us%th@pgéﬁﬁﬁ W, watidud dstis@ALd, ORkily direct and
assenbly conprising: irrigation solution; a reservorr
heosirelghe hpplication af imsgdtive sblutiog atithoome lmat Utiving the other hand free
di scharge .neans having one or _nore specifically . . .

a5 SR HET P ouch i BRRUoRAT R iousiiiy Rtk facilipiggisstion

the irrigation solution can pass at an appropriate

pressure; and a nmeans for creating pressure for the
generati on of one or BrxfSutinspeoftd Biureans 10

through the nozzle(s) to irrigate damaged tissue. The )
subj ectF‘gHFe‘rﬂ?'ﬁOWﬁ thy Jubigst wornddpitgesion deviee thaj inglgdes a compressible
assd . i ' r Li.catiagn ..
ol e St X UL O N U PP Hhccing
otphasuheddtbamef ifhgatiat dodutionab awrdunds, such as

separation of the wound to further facilitate .

i rri gathigpre 2 shqyys &f erapediment offthe gebjeitgueuad imiggtior dgvice with a
s%ﬂﬁ@ghg%o§gpject wound irrigation device that

inclu

_ es a conpressible reservoir housing, and a
di schamjgureEngpwsivat chdsditndt of Ak ishbje@fwdRaziBstib®Hevice.
directing a pressurized stream of irrigation sol uti on
to a wdlgire Fshyuselangetsd nezzies efithosibjent invehtiothe

' . i rri i.on devi. | o .
subj eCtFlél\l?r% shows ags%gmﬁc er% Sdifnent ¢ o% t?le %ubj ect invention.

Figure 6 shows a venturi shaped nozzle of the subject invention.

Detailed Description of the Invention

The subject invention provides novel, convenient, inexpensive, and effective
wound irrigation devices that comprise, in a preferred embodiment, a reservoir housing
and a discharge means having one or more nozzles for irrigation of a wound. The subject

invention also provides methods of use for the device.
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20 protective cover. Figure 3 shows one enbodi nent of
the subject wound irrigation device. Figure 4 shows

webwsgaed nozzl es of the subject invention. FPQUDS2084/031666

shows a specific enbodi mrent of the subject invention.

Figure 6 shows a venturi shaped nozzle of the subject
invention. 25 Detailed Description of the Invention

The subject invention provides novel, convenient,

I nexpensi v ng. ef fect j hfrigation device :

t hat cgrfnf'pl)er ?%aé:&%sneagdplsrﬁe \érgsfeo @ﬁgsgﬁleﬁgﬁ ven, OPelglgjfevét?POSSlble to

hostsivegentinghdedils el gestianst detiog MAE tOh WHILE with the stream
nozzles for irrigation of a wound. The subject 30

i nRAYig 6R apsepriAte wolese,nprepsde and lispefsel patterndeieder optimal

W0..2005/.030297 PCT/1US2004/.031666_ 7. T i d .
et AAB O i KEM R o R RER el bR B i Sl fvention are
CORIERE B tifaineaehcB@stich YncdRRI YecBnisiahs MW erl bEdatsd bOfe simplicity

fluid to a wound wth the stream having an appropriate
v oindnesnverieresafehe daviceli efibe sabjeplinventron, Umyerandpt usedlto greatly

[ t .th dirri.gation device nd . .

e e R RSP BRI PSR B B rpe vt of
t r enask RIPRNERRGYe IBghdl. technicians; however,

because of the sinplicity and convenience of the

devi ceshafprethecderbpatimentythemozzin(s) oftby cwamt byensemart epecifically

SR S P05 A B v
perHs Heteo tena%néfnfsr &fRE H&en thik e gﬁﬁtﬁlﬁﬂ? SnpERAH LRI shape of the

the nozzle(s) of the current iInvention are
s pezizkiapd thelendh ofiths ngrded Prefarakipdbe héwzlqis ekmgated hndeomprises a
as the.irrigation fluid | eaves the reservoir housing.

Thvc?PEma?h@p‘f SEEEW@At s of the design that are
parti C%%{#rég?ﬁ%qié}ﬁﬂ Hnent, L4i8 n??ﬂpgﬁtgg je% Emgou%%%iéﬁilrggﬂion fluid is

the | engt e nozzle. Prefera

el forngdwed eepressoreyfar dchiese velocitiertand preshagegppsiaedeveiicient wound
In.a_preferred enbodi ment, each nozzle acts . a j et
t i e Rrgationg dhe Bazalesreidgsigned tp redycedictiqnsgd furbulence and

r . . i 3 i i o
3ROl AR o B Syt
i rri gatlhaocorddiee withthesibfuceindesionne dadteet @etei@eined that an elongated

friction and turbulence and_ facilitate achieving
suroezisiivpreioed; dsusehhaseinsielirencep the “Roznlerariesplerdarstage 98 that

ef {eB¥krs a stream of irrigation fluid from the inside to the outside of a reservoir housing.
In accordance with the subject invention, the nozzle is preferably longer than about 0.005
inches (from inlet port 102 to outlet port 96). More preferably, the nozzle is longer than
about 0.01 inches. Also, it has been determined that it is preferable for the nozzle to be
less than about 0.50 inches. More preferably, the nozzle is less than about 0.3 inches.
Even more preferably, the nozzle is about 0.2 inches long.

In certain embodiments of the invention, the nozzle is a “shaped” nozzle defined
by a venturi shaped passageway (see Figures 5 and 6). As used herein, the “venturi
shaped passageway” extends the length of the nozzle and is defined by a cylindrical bore
98 that narrows as it approaches the outlet port 96. The venturi shaped passageway of the
nozzle limits the generation of turbulence in the irrigation fluid as it passes through the

nozzle(s) during the operation of the wound irrigation device of the subject invention.
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In accordance with the subject invention, it has been
determ ned that an elongated nozzle is preferred. As

waoised/obesei n, reference to the "nozzl e" ref er SPEDUK004/031666

passage 98 that 20 delivers a streamof irrigation
fluid fromthe inside to the oy side of a reservoir
housi ng. I n accordance with the subject invention, the
nozzle is preferably |onger than about O. 005 i nches
|(o];1e éep?%)g% qiun? a§31r£a'1:619%hoﬂ'1t lorgotz%rﬁo%{]?eg@cg Ja nnar Slfw (or at least a
i m@ﬁ&ﬁtlon»‘i\hﬂﬁbullehcef) asithaeas ﬂﬁ@@hrﬂnﬂ%ﬂltﬁ ih@tnokilel Fhus, as used herein,
preferable for the nozzle to be |ess than about 0. 50

i nickagncefpihe “perinre shapey passhgewiy? pefers faa nazgle withapaskageway where

SR i B P ARREE Sl g st

| NyeRRthedBtletipds 964 't}ﬁe thfbufence thé‘ﬁb’z%ieqs ed ﬂh@ﬁﬁle ttlﬁlfulence of
a venturi shaped passageway (see gures 5 and .

u s%@IOZIZb;erCé ithe sameer Sipaitar size busltaarpgh “pqeaaql}efﬁyﬂle@dr&md&r constant

th of the nozzle an defin
oy e sbeeraiat 8% P shepehaSule s S touh ta be perticularly
OUidvah 5 fSG, "
AT (AR TOR NS AN OP RS AENRY ks fcsorin
[ rﬂlbg‘dmcammfdntmm as it passes thr ough the nozzl e(s)

duri ng oper ati on of on device of |
The san]BoRR Beied e So bl G5y gined by 3 fimnel shape having a
PGk Anth 031 B0l Wr@ﬁﬁ%@z%lf: l:tldksdseeﬁét?& gsagt%riﬂ)lﬂgﬂl upstream

the nozzl e experiences [am nar ow (or at eas
r edlidet emhl(]Zrtottlananfsnea)l ead 961 passes through and
Thus,. as used herein, reference to

exits the negéﬁ

the "veiBuei> DRAseFPEads sgbndiment of theselongatedn ghappd nozzles of the
Wi e f

| B8y AOSRAAP LIRS the (st bSa RRAAL RIRL iREER Rl (from inlet
arpedat tatoudet;ﬁ)rl)ear the outlet port 96 and the

turbulence t. hr ough the nozzle is less than the

t ur bul dRcaogr g ﬁt mgaéedr@Zéles snif the dmvestiow have nozzle

aitiregy %%a@%ta%gt“%féﬁé’drﬁt R 3Bine 20 5B FEORAE it rack e

beﬁmwﬁQU@dcﬂ@h@ﬁ partlcularly advant ageous for
achieving desired irrigation fluid pressures and
vel oci tAe¥oulddsragpiegiates bt mergqnﬁleléqd inriheart hamng 1@ benefit of the

n e rably defi

f S:ﬁl#gﬁt d?%z%g&h g% ﬁgzlgs%f tRe :?u ieﬁ?%verht opcan :bgg é?\f_lgl&téthe material
Whsfrthe tdisehage Zhems.r OfirsS BCthe Qs HBGEAASAS ik TOMMANOf plastic that is
upstream w der end 102 to the downstream end 96

Fi S@}fﬂ%elslﬁlwélmhf@n tb@wdqsen@mmymwhmmh fhe nedtenia) af te discharge
" NEEE AT B ESe SB ol h ofee means

| rf9ueh an embodiment is shown in Figures 3-5.

Figure 1 shows an embodiment of the subject invention wherein the device
comprises a squeezable reservoir housing having a wall 60 that forms a reservoir that can
contain therein an irrigation material (such as wound-cleaning material). The reservoir
can preferably hold a liquid solution (for example, sterile saline) as the wound cleansing
solution for irrigating, and thereby removing particles or other contaminants from a

wound. The reservoir housing has a mouth 62, which communicates the reservoir to the
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15 port to outlet port). In another enbodi nent, the
el ongat ed nozzles of the invention have nozzle

whawsagewnys that are defined by a cylindrical PGITEHRM®04/031666

with straight walls that |ack the curving conical

shape. As woul d be appreciatedgoy a person skilled in

the art having the benefit of the 20 current )

di scl osure, the nozzles of the subject invention can

be it N0t j ischar .
TroLSBE BNl DEpBRENcRtne erb I OISR, FFffiTed o me
| sres@ubit heustmy myputhlis 6 Kischdigmehes 8092p0es may sinply

pass through the material of the discharge neans.

Al t er nafnetBes emppdiment of die meljed xinverionr weludes Reresaioie housing

A My Sy SRR gt

Suhbk esbrviofty Préds@e JMMRESLhetdlS RENAHSIn E&Fﬁéllb S@ferfency rooms, and
squeezabl e reserv0|[_hou5|ng having a wall 60 that
f orther needicsd elinios or fadiliticsqaevideapiessune offef Epovmdsper square inch (PSI).

rrier BT tRh B el Gy B G 2 g Abec it prsidire source
(fREn&tSRId%0 aHHi@hd hidvRRH bf Sle R%erVbie hYRURE £he 3 LAYevice.

solution for irrigating, and thereby renoving
part i cllasedain smbedingnts teidisaharge heamisdd@hally afixed toche reservoir

T o e
9 sabh 8¢ dfehls, & M9 !f)(_?\&s, Q‘&E&ﬁﬁ&hgﬂi%l ddBRediRRoNRbrations for

housi ng nouth, and arfixed to the reservolr housin
mopetablhscandétigtthe tpeemvenhsusog mbth toAhe tiseiargnineatisment

of the subject.inventi.on includes a reservoir housing , )
conpri sﬁ?ﬁl' aﬁﬁoﬁ dﬁﬁf TR QO‘EH"& C@ng'“ mage pomokied Hemiany material thatis
t URéREbIPFi el NER Yo Yfank ran?i%Hf el t@@?es%&o'rﬁg t4ifd with irrigation
reservoir. Presstre sources generally available in

heehitival $ a typembenbydimenirthe reseeyoit Iersingds fozaled bl iaMidlged plastic,
or facilities proyide a pressure of 0-55 pounds per

S(ma&é 1§ P#&#’?ft ?*%Wﬁﬁ so-that the B@ltithe EsprvBE hovsiaeicen bpypqueezed or

f Q:'bﬂ%iéét%gérd E}agénd‘ 'Joet?s('feﬁllp?es%fﬁl@eont e gglstef?{s I fes@ i ¢! he preferred

con to a I'Ng provi on the reservoi
heasiodgneft coimprisasky dadtic deatérisd thak ik lRblednougiadub®@Bbs hand and
t he .di scharge neans is_detachably affixed to the

r sl glsp hapsulcientigsifiginento 1eRus e Htse pigiaphawpe wheneno longer
r ' n i nclude connecting nmeans such as
IR e

t grooves, or other nechanica
connectTherhozizohial tfosd-setiondl Ghapeoprrha tbere AGGRIA €t ]iEcircular,

' esal?a{r\e/,oriecr:talrllgulﬁri, gg otrlrlte)ru gtgg]onge?rict: Qfapgé gsc(ri]e?srir%g o;rg:l Qliéady available. The
walls can be tapering toward one end or the other. Alternatively, other shapes can be
made for the reservoir housing according to and adapted for a particular use. For
example, part of the reservoir housing wall can be slightly rounded as in a general
hourglass shape and/or can be molded for ergonomics to easily fit a hand or otherwise to
facilitate handling or compressing the reservoir housing. The reservoir formed by the
housing of the subject invention can typically hold a volume of about 100 ml to 1000 ml,
preferably about 250 ml to about 750 ml and most preferably about 500 ml.

Advantageously, with manual compression, the device and method of the subject

invention can deliver 500 ml of irrigation fluid in less than 30 seconds and, typically, in
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The wal |l of the reservoir housing can be nade or
nol ded fromany material that is preferably rigid

wer@agko2ed st and upright when the reservoir i sPET/UBMA4/031666

with irrigation 15 solution. In a typical enbodi nent,
the reservoir housing is forneggby a nol ded pl astic,
which is pliable enough so that the wall of the
reservoi r housing can be squeezed or conpressed by

hapg L0 S%ég]ﬁ.CLS. pff%st?déi? ?Sé (gﬁﬁlV%%g at Qﬂ&ﬁqft@o%s}i Qggwgr pressures can be

reservoir odi nent

plasd for ifriating aye Wwaidsi Borfitrigatibs o Ewene ih Or SGHREHE ey a pressure
hand and which al so has sufficient resilience to

re‘iflfpﬂutt]opﬁill’f%a]?ﬁqtélmhlspﬂf%@i when no | onger 20

conpre ze e horjizontal.cross-sectional

shape zjrﬁﬁﬁhé r eg ddenh Ia PRt té%ﬁesglgog%pgﬁp%?ompnses atoneenda
S ek PorticRCloaned |aﬂfhe Iﬁbutﬁtdﬁlﬁe aReRBE HousHBaPeR r%%k portion of the
desired or as already available. The walls can

t ars%qwmg heusirg © generallyi@t teasttshighidy hmallerAhtoemssasecumlayarea than the
ot her made for the.res ir ho

o RRP USRI The depPRa e 2opEi FE T iR oidad with the

eX%8§8V iy hdidfrdg, Bt chiBe fRMBd Mﬂhbld@&’ h’eﬁia%ely@ﬁd afﬁi‘éﬂ tB ®he mouth of the

slightly rounded as in a general hourglass shap

artgsesyoithavsing. bk d@@hﬁabuseéfqdhmcmortmreﬁmd Iy:sdrvdnr housing can be

c s BB P PLU G Rk S oy n et Siigget Altematively, the
foeBE for¥n tEbe M%feﬁgmglfenﬁpﬁ)r%ﬂﬁh tal'nef’eq{%%gpst&tﬂg)matenal than
tgcltcally hol d a vol ume of about 1
pr

@Tmbgﬂhib vuterbrmingthe whawuoir H6@simg walhdF cmmample the material
30 Adyv

abl y about 50 t
PRS0 BB P SETiReTIp o B8t Al HECIRRroT ke
o bJ ec thth RARRIIObuS AR e%oﬂiél%nté%gt i@t o eEk E%ib%he discharge

fluid in less than 30 secon typi cal
200&h6 30 29picEGT/dUPROAU HOS 1460 affi@d 1 the ﬁ&kspomnds In a related

The fluid is delivered about .4 to 20 psi. Lower
progediment éﬁﬁ R Porigof fi&? TeSERVOHOUpigS SR b MAbidR A onmRsting means

' rféﬂ dhgﬂlyojfﬁmgr&qgsdhgr T ddh& HIMth h?h@ég e@“y?é ?%gﬁgcan include

out 17 psi psi I's preferre

[ r’lhlaaqfs; telres egroendsp dir othet methidab s@in¢eolidn baifiuft@ions for operably
o rises at one end a5 neck portion forned at the
cHps {hr‘?éleFléE%l?l%thhﬁéhﬁ%hﬁﬁ@e MHS. ﬁb@kory@mnganea@s can'be on the

t Q)‘ﬁ efr?a%@ bY@e rneagﬂﬁh&g fbﬁm Qﬁfaﬁ-‘! <]t %ﬁ& torgh 19e nrt%e inner face

INn Cros ect’i ona area rese

hdummngaﬂﬁhﬂememﬁmuﬂgEmhauheﬁamQﬁﬁﬁmiS preferably
integrally nplded with the reservoir housing, but can

be for Ad Rypferst &@d)ogw,a@éldyscame angang dgs ﬂmlmbty of elongated
m?lUHie 0 \;Jﬂe%f;b}; g ﬁ{‘l\é?t'h 1 s%ﬁltfl% I%%hvg)%fggg Igghn' 1n apressunzed

t he neck por Peserv
and directional manner. A backsplash sh1e1d 90 can also be provided either with the

reservoir housing or with the discharge means.

The back-splash protective shield protects the health care professional (or other
user) from back-splash of human and or animal body fluids that are mixed with and
splashed from the wound when the wound is contacted by the discharged irrigation
solution.

As described herein, a critical feature of the subject invention is the unique ciesign

of the nozzles that enable easy and convenient creation of a dispersed stream of irrigation
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10 the sane as the material used to nmake the reservoir
housi ng cylinder. Alternatively, the neck portion can

wheooa/osli2dpf erent material, for exanple, a nore PCTUS004/031666

sturdy material than the conpressible materia

form ng the reservoir housing ywall. For exanple, the
material used to nake the neck portion can be a netal

or a hard plastic, or the like. Wth reservoir housing

e [ [ n rti.qn, the discharage .
o B ol S 3B Ao ol LS crctive
newsumbiitigaon. | N a rel ated enbodi ment, the neck

portion of the reservoir housing can include a

connect Apysadderein, refgrenge tosc figpetsed stroainmyf salutios ciransgythat the area

means t.hergto, The connecti,ng _neans, ¢can j ncl ude )
OB aue G Sjredn SRR R0E ot e R FEBAlaR i feer than that which
C OsHABR tabifBy ARTrgGU b IRPSndHor RREARR! Y tySieRARSHhsd)9s i1 known
neck portion to the di scharge neans. The conhecting

meiziribe catncapebes rfor harmgle putlérorf e gauge syhisgse &k opeetbodiment, the

for.m ng .a nmal e connect i end, .or. can_be _on the inner

£ BTGP Car Py er SRS CluIiR)e BRe ISy TR goAdesean be presented
POiftal viety! dF patt NS bR A lde &3 ata AR Rlich 4shEciftube %@&%ﬁw ttern.
nmeans has a plurality of élongated nozzles 70 er%%y

t he i r rThyadisdnargsaherns ovith mozzles is @ paticalarly pdesageous feature of the

th h i . i zed d.directionagl magner. A .
baPkER1oRs h 10| Urchats Gk, Cab e o VARG & Hert domed disc of

 NBprodPmbRBARY Qinfe HRLRIRG0RUind df Ehér@s%r@h%ﬁﬂ?ﬁ%ﬁ&@??ﬁbodﬁent,

Thé back-spl ash protective shield protects
c dhedisclvfrigsmicamdlas @plurelifyerf nozales.) from back-spl ash of

human d or. animal body fluijds that are mxed with |

s PgeREn AP BmaRE. ths i e ep RS dBARFvgth Somecting means
. e charaed ir o . . 0
SR TR o LAIRAL K08 e gl cumnty

i raveilblenrigatidnselutiondotled e Thay) theafisdhbpe Msans e6tht baliject invention
enabl e easy and_convenien{ creation of a dispersed

stBdin Bferthangephls. shapclones vEb by spevrw@p2bausazesged with an
; #l&(‘?%ltlel 's&ﬂti{;'lﬁ%tﬁg al B agﬁ’i%g)?@ M ¥e\eéx8to:ﬂ\';%si g\%[%’g ﬁ%lﬁigcharge means

I spersal pattern t tain e
i rprogjdéd the opdaton saith theogtion offuefngrtBdRgert6ir Aousdhs Reth $8Nozzles of
streamof solutjon neans that the area from which the

stthe Hventiemer tedhreadablyremave hediseharge meanstand pour puf or change the

I : .that which 5 can be achieved using a
t?{g?g%g[)ﬁg@ﬁlgr’fge for irrigation. A typical syringe, as

i s wel |Edchovhthe mdzbRes asft the atisddesgel @EarBX@iPbe of ankbdeRirable size,
1%rgfgrua ?y ligsr tlh?mg ghe-!eiréht%ni%cl? ?r?cci)iglirnrer&rr] ta1’1d agveing a size between about a 10
gauge hypodermic needle and about a 30 gauge needle, and most preferably having a size
ranging from that of a 16 gauge needle to a 25 gauge needle. Specific dimensions and
shapes are shown in Figure 5. The outlet port 96 may have, for example, an inner
diameter of about 0.02 to about 0.07 inches. For the venturi shaped nozzle (Figure 6), the
diameter of the inlet port 102 (proximal to the reservoir) can be, for example, from about

0.05 to about 0.30 inches, or more. A
Each of the nozzles can be the same size or the nozzles can be different sizes and

shapes. The different sizes of nozzles allow for the liquid to be expelled from the

discharge means at different pressures. For example, the 16 gauge nozzle allows for a



10

15

20

25

30

di spersed stream can be achi eved using nultiple
nozzl es. The nozzles can be presented in a variety of

WEaiose80287 on a di scharge neans, such as a cir CBRCHUSIN4/031666

square pattern. The discharge neans with nozzles is a
particularly advantageous featyse of the 10

i nvention. The di scharge neans can be, for exanple, a
flat or donmed disc of approxinately the sane size as

eSS SSones B DRI i R oo iRy iy nppml acuts e
NOZZ bffwe nbfz16 BFovidel aQidraakie b 3o abdif 20 ipsiCiich GacHBRAR .
is designed wth connecting neans that are threads or

gr oovesThewhiaped rziisaof the invenivehavetlr added afh»@maeﬂwh@mcompared to
n sol.uti.on bottle

TS ordendnfhite o Trehdsiot et st rhebitf Wiay pressure
Deydif S5AHaAROGRR A HRRCHSE o elxaﬂm& e RBC:S6ir RO APwith shaped

that 71s provided wt irrigation solution bott

asnezkes asrappedbinm 1t§' klde 91: pean habg u]ﬁié&-@@WEleﬂ‘l@aVltatlonal pull on the
dlschar e mea he operator w e tion

o Tagiog rHEnH obeRed b Fishety Hen, B Wbt SR no Tetease of

t ﬁ?n%ﬂ%ﬁ%ét%l%oﬁéh fh@c h%ﬂ%*ﬂo%zl@&”‘we the discharge

mean pour out~ or e the 20 irrigation
sol uti oAs slﬁamhnxiflgmhé mmhb@dim‘ent dfghe sibjéra inyentieaalso includes a
can be of an%(rgiﬁ SI rabl e size, . preferag less than

o rFEmVENE I PAEALY feterhablemsteive 4RI nyhish s Blacedpgbibg discharge
ab[ﬁeﬁnsato]‘gﬁot&@‘%'&enmdﬁ{ﬂg}tg@? Ur&p@ @Qse%%“ brofh 8Ghtamination or

gauge nee and nost pre y having a size

r gprgimagiré dischak geadr ledkage. IBhegaugetivieecan be aached gathaa element 94
needl e. Specjfic dimensions and 25 shapes are shown in

Fi "B@Trléfesno"‘ﬁh]@ Sueh demeys P4 oludg Fastangis, ngroperaangns adhesiyps, and the
I Ny di aneter of about 0.02 to about 0.07 inches.
For the venturi shaped nozzle (Figure 6), the

di anet el obrdféieed ahbddipent, tAO disCiir8X ni¥ahs 7O cbA®rises four nozzles.
reservoir) can be, for exanple fromabout 0.05 to

abddditionadly, fortisehsree the irigation Falstion ft aphroppistepressursathe diameter of

r I C i fferent sizes
e B8t Gu e shaf 07 6 Gt SRRSDE BBl ol eshl T ow
f or therhd i %‘%ﬁoh@olﬁﬁo@%&ﬁ'ch@ge WheMshine, oﬂd@eﬁﬁﬁé&@aﬁ solution. The
means at different pressures. For exanpl e, the
gm@momlolg Aireferablyosierile and 2t W @6061H0B 0L g user or manufacturer of the

PCT/ 004/.031666 1 t h bout. 6 )
PR RO Hen TS Bt dn el aor aiungl

L e
ofbcnm |aanth111gngdsawlxzaieom@i1ﬂdhe tikis; @ithergepanhtely or together with the
r<'§gerv01r housmg
Buffered Ringer's solution or commercially available balanced salt solution (e.g.,
Tis-U-Sol or Physio-Sol) are physiologically compatible and are commonly used in
wound irrigation procedures.
The antiseptic agents most commonly used in wound care at present include:
Povidone-iodine solution (Betadine preparation)-iodine added to the carrier

polyvinylpyrrolidone (PVP), a water-soluble organic complex; this combination is called

an iodophor. Standard solutions of Betadine preparation are 10 per cent.
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ot her nozzles in that little or no rel ease of
irrigation material is permtted without pressure 5

wheiosg3eppl ied to the irrigation material. ForPERESPLE031666

if a reservoir housing with shaped nozzles is tipped

onto its side or even held upsigle-down wth

gravitational pull on the irrigation material through

the di scharge nmeans, there will be little or no

rel ease, of. ., irrigation [ ar ough, ¢ he .shape

oz ee? SdonerBAR sk AT b, Besd i Nl 1S 1B AGRSY pyP-1 and an
su@ﬁ&ﬁ&da@%@ﬁmppm_gj_so i ncludes a 10 renovabl e or

partially detachable protective cap 92, which is

pl aced piigpHetren ginubsirir efcan-amsgisc tejexgent, entsulfors lanvhinchslesterols,
and contents,.of the reservgis.fromcontamnation or
pr%eﬁfaf%ﬁ% Q}}dstwg?}a%rogﬁeqee(gﬁa’i&e)_. The protective cap can

be att aghpdcihi-Bhdhegl@iEsiicte JIHPS sididoHRY GJH §.1t0 6.5).

Such el enments 94 |ncludgﬁ?asteners, non- per manent

adhesi VEggctuandf gieen sbapkpotassiimh oleatey isspeopagd], potassium coconut oil,
enbodi nent, the discharge neans 70 conprises four

no?#Pes. Additionally, to discharge the irrigation

sol uti onagh's 3PREGRD 2P cBft SSRHOE hyhdeR] i@ BRhGdn. Of  the
nozzl es 74 can be about 0.02 to 0707 inches In

di anet eidydropen paroxidetn oridsmhgisgenn used can be wat er,

sal i ne,_or bal ance I't.salution. The solution i

or et or By oRam ol LhiHD S Y GG gp that works
or %&HE&IE%Hﬁﬁ‘Je Rbivd Qgent_zo irrigation solution can

adaéi tionally conprise an antibacterial and/or

ant i f unyedioniorsprfactaits-PTirenid &+6& éSlnaClbaes) ahé Poloxamer-b§8 (Pharma
known sterilization techni ques, .including boiling,

AU 5B ePHg () BVt At GRG Y ke, o t her

separ at lﬁjo& @RE dE&Qﬁ)EBﬁ of Wel devicBRerdi Eﬁd’v)éo% Fneﬁﬁ)ldscifglgi‘lng the subject

Buffere nger' s solution or commercial [y avai
badexiteebutddendiboberiniderstdod agd adap?dbldbsthibscGodrsods having ordinary skill
Physi o- Sol ) are physiologically conpatible and are L
combsarl heaeservoir hgysing i ﬁlilng&%h dcsHed BEgaasolutig. The irrigation
ant i t.] S nly L.

oreLBER A iR oBRTHRLY 18 S bi Rl Bafibats can be
pre@ad aid 9erle epdioienantl@ad, stedilé pkeging indich is opened immediately prior
pol yvi nyl pyrrolidone (PVP), a water-soluble organic )

c dﬁﬁﬁ%%{yl apreferredyissi thaprotestive shieldisgneyed,thingheorsaesyoir housing can

ARl IS a5l BT RERRN ! & SuwtfoPBhctarge the

Posslifidaeini tBelidegreduditdctiah, @rithhé Bedirdi piessafs tobffdch @rigation of a
i odophor PVP-1 and an )
wound to remove contaminants or debris. See also the Example 2, provided below.

It would also be understood that the described discharge means can be packaged
separately from the reservoir housing. The discharge means is packaged in a sterile
environment. In a preferred use of the embodiment wherein the discharge means is
provided separately from the reservoir housing, the cap of a readily available, squeezable
irrigation bottle containing a sterile irrigation solution, e.g., normal saline, is replaced
with the subject discharge means. The bottle, now having the subject discharge means
attached or engaged thereto, can be used as described herein.

In one embodiment, the discharge means is provided in a sterile laceration tray.

According to the subject invention, the laceration tray has, in addition to a discharge
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anioni c detergent (pH 4.5). pH soHex-an enul sion of an
ani oni c detergent, entsulfon, lanolin cholesterols,

w@edosobebum and hexachi orophene (pH 5.5). 5 PCT/US2004/031666

Hi - Bi - cl ens-chl or hexi di ne gl uconate plus a sudsing

base (pH 5.1 to 6.5). Tincturgqof green

soap- pot assi um ol eate, isopropanol, potassium coconut

oil, soap. Dakin's solution 0.2 per cent soluti _03_ _

hy. I L onR. . NEL OXI| e- an, oxi.di zi n .
YR g e A o Y RSN PSR s A2 Bty

quabeidad fgr tEATIDG Woih &) NPaiadplatedtitewRrths caf Be fnctdled 3 h Faceration
surface active agent. Nonionic surfactants-Pluronic

F- &2y indnde. bet asapt bmigedis, ammdd%s(z(eprﬁarﬂmr-grade smooth); scissors

01§92 298BbR g2 I AF 180 SREL I3 Bb A sl cuved
a wesduitd hefhosial) Brdeps (i kﬂoaﬁgradéﬁss%%&@ps%%ﬁ X gatl); b¥ps e, 2
be understood and adapt abl e t hose persons havi ng

or - Agfigingieps); syringe eail@CC IﬂfreLvé@enugw)s neta%es(m, ZS%augex 5/8”
h ! t e

et e A LI BB 23 SO0 PG e rssings)

f i drbpegi.e. T;hﬂylﬁmefeﬂ@hﬁteh AIeHY afd Hwe\l, @ntaﬁsoF@é?lt Rftvels).

stored in a sterile environnment, e.dg.
p ackagi Mepthgriestbodimey efitad inverrtot Iapeidyes ppiessuriztdi 1mga=non assembly

r.otective shjield is. renoved
+ R Plriftofifoorial Sr R B eh sob ol "Hiemtesmated g assembly
t hn 6OIMPHseA R 2 HBE 8ABGLR b r&EOVBIr BSSBiSk: the BXREHs AR 1mgat1(()jn solution;
di scharge the solution’'in the desire irectio
ata dlﬁpélar@gnceeag hpvmgsnplerahty affspeaficallyr degamed nozflesathrough which a

t. or debris. See also the
Exsg ‘i“‘é‘? X"le tﬁ%’gﬂgag]}og\%g W%PH ﬁbthpftfs &} YANPECTI RISt @ means

t 8t clclienglps zitid?leéi)l&ﬁo%cﬁl%sg?e o paittad 2P ﬁ%ﬁﬂ\é
sepa(r:at elgs fgom the reservolr ous e é gf dispersed
metmams thrqu@hkthgadzzlezs ta nstgemdamagétﬁtlssnm ronnment. In a

f d f t he enbodi ment wherein the discharg
g;gngf :r § ?ﬁj ‘P ESSUE IR g?‘gﬁ beppdgveloped osapkle pytomatic (as opposed
hQygiafGal) AR EED 1rH%atﬁ)r{ £ﬁ1‘{11'oh¥ro?ﬁ/ L gDbe ho&s% tt%%ﬂl%aged tissue. For
|rr|gat|on bot t ontaining a erileirri

s ekamplenty.Se Patent Naraysid, 241to HenmgSS drep kiasbemes Ahdnll helderrigator that
SMEM di s harge means. The bottle, now having the

g @it %ﬁ F%Fb@em%thrﬁ a IgYer i heRY SIS lélib@é)gééomﬁ@nefv@nous other
c %g % Her2B 1168 SltbRGH: @ﬁfs%k Qf urrﬁtlhﬁl QNGRS HENL s, housing
I SC rge means IS provi YEri e

| ac éamigded rmsmeauclude%amdnaglm@dtta@ sukutaﬁNdsrwem 81916,746,419;

the | aceration tr naddtlontoadlscharge
6,106,494, 5,484,402, 5X70 305; 5,269,750; and 5,046,486.

In one embodiment of the invention, the pressure means is a hand-held device
similar to the irrigator disclosed in U.S. Patent No. 6,754,527. The hand held device has
a tip and a supply end. Irrigation solution from the reservoir housing is provided to the
supply end of the pressure means and is eventually discharged from the tip of the pressure
means. Affixed to the tip is a discharge means of the invention, which can be detachably
affixed to the tip. The hand held device further comprises a pump for regulating the rate
of irrigation solution discharge and a motor for actuating the pump. In certain

embodiments, the motor is a battery operated motor.
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WD 2005/ 030297 14 PCT/ US2004/ 031666 nmeans or entire
irrigation bottle of the subject invention, other

WO c@s®3eonveni ently provided for treati ng wouPKiBUS2004/031666

Contenplated itens that can be included in a

| aceration tray include, but g4e not-limted to,
needl e holders (i.e., 5" floor-grade snooth); scissors
(i.e., 4.5" floor-grade straight Iris scissors);

henostats (i..e.., 5" floor-grade .curved squito
emoat a2 megPgigs i vBRe S Tol ke P BB i Supge means 70
W dffixdX thet 26 idprovicdBSa Efot&)ti,ve Zap 92.is TR&I16iB e BBR) the backsplash
syringes (i.e., 1 Cce Luer Lock syringe); needles
(isheeld 995 Theubschargs/mBeans (T@ds ldiected toyrarde the Wwowid, and the reservoir

needl e; 18. gauge x 1.5" .needle);. dressings. (i.e., .

o bt b ded diatine Bl iR wORocheiish dhe discharge
dr r joe r )
crBaR Y0, TRESHIRMGH Conlte divcha@d MDA SRS o IILIFT 20 tosin’
i rwitly apreferraisgessbteyof abOuit Dpgir ovi de aut omat ed di sper sal

of irrigation solution, The pressurized irrigation )
assenbl 1€ 1es51vIp Rpising00 ¢ar heeamIRssse mpnpghy orvia other mechanical

r (0] | . . .
| S0 DI Bt SR AL B g s it on
s dend bi ted handeas pgrvedk inozaded présiire(Dd), st Aternatively, a pressure
sufficient volune of the irrigation solution can pass
atmeans sppbopstivaied togenscsaie a dispersad fitcant ofririgaiign selgtion through the
inﬁg%%&%%ﬂmgglution pressure for the generation of a

ality o

pl ur di spersed 15 streans through the nozzles

t o irrilgahetheameled of iss Whereh régdirvéit NoRingBeasiWi®harge means 70
means have been devel oped to enable automatic (as

oisoRwYided senppaiels A protegiiet eap 931s temovedfrpmthesoputhoomeck portion of

froma reservolr -housi t o damaged ti.ssue.. For .
B S ROl TG R BR85S JeRRR thBupyor gpckc porton
desfahé B@SraditRRdingeVidl cofpl @iy (BAhectAl nRAndt AERaRe discharge
to the mouth of a reservoir housing irrrgation

s aheans dhaffived tolks resehenir hagingp ferdisaiergeagane imdirestedtowards the

" Mot B,k Foe S o irohy Ba e Plureet forihghir2Fh fisnereed stream of
NGEridatifh b@ti&PthrdhoR thEadAMs JNOiSe difehbreb Rdans. 6, 746, 419;
6, 106, 494: 5. 484, 402: 5, 470, 305 5. 269, /50: and

5, 046, 48gnificantkyni isdonowutithas more forcdiis réquired td mdithe twvand of particles
pressure aps is hand- he device sim]lar.to_the

RS TS Bes wtefe ¢ Padeds Pak Biease batiysa i ligurtace arca
hapg. lagt, asle bt ¢&hdRn). MidmuhPre8ifnRndPRINYmE Sk irrigation solution

Irrirgation solution fromthe reservoir housing is
prvavy, teidfot ambheraslypded petedtially dconenpnasdwoedyfaasamgiea laceration
[ fromthe tip of the pressur

[ vent ual | y. di scharge
_néaﬁ §¥n_nlﬂf1$ PR&LPSE ﬁlafl??ecgmi e &t leag 20049208 e 9h 1085 S be used.
| Ryt Pdlumbl] o inE RS A8 SRR ReYs, may be required for larger or heavily

contaminated wounds. Irrigation should continue at least until all visible, loose

particulate matter has been removed.

Following are examples that illustrate procedures for practicing the invention.

These examples should not be construed as limiting.
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affixed to the tip. The hand hel d device further
conprises a punp for regulating the rate of

WO peos©32dDN sol uti on di scharge and a notor f orPCT/US2004/031666

actuating the punp. In certain 30 enbodinents, the
notor is a battery operated noier. WO 2005/ 030297
PCT/ US2004/ 031666 15 In a nethod of use, where a
reservoi r housing 60 having di scharge neans 70

afd her ' [ a protective cap 92 is

fiIH o N A Hens B 0 Chi el d G0 The

di scharpeformanc Jithdzsledicsighs adthtropwad 6 prdQuryalie rat@BEd dynamic
the reservoir housing 60 is conpressed, discharging

t HEESSPFS, Y81 eMpsetdut i on t hr ough the di scharge 5 means

70. The Lutjon can b i har at r ange pf )

pressu r%@?’SFeSa%S e°9° bo?ggwﬁéélﬁfﬂ%?gng f}ﬁ‘ﬁ?{eﬁuﬁF%ﬁSF%‘E}r was set up
prasigiide AhdFiRdt A RS mefdh SvdsgsiSded Wetwtalgb RgudDe ®8flle and the
be conpressed manual ly or via other mechani cal means.

FaesaEyanpA éest prassutyrenga fi2- Tipsi wes apprlieddo edvh noeale desigr and the flow

o3I P S el BB o inbeienl) S 1 °
Al ter nathieveayed AoiHlE A8HEE (JFnBB IS el %h%ﬁi ﬁé@ﬁa%gw‘éﬁ created

generate a dispersed streamof irrigation solutio
t rereatgflav thandhsgiagr efgedommsshaperd soratew thenmitedthid pressure.

70" ar & BRGTPEER Pk PURER Aiscle ot setvi BafoTb ot e horizontally
I eABMREH i ©4Foh ABvIEB UTKE REssORAK tIRAUK L REWAE Vatrﬁsg%rog% % ;;ox7 é)él and the

reservoi r housing. The ‘di scharge neans Is
t dorchevaswedondesat nedkl ponitdremet5 of the reservoir

housi ng.vi a conpl epent ar onnectj s. After the

di scharglé}“@ S%ﬁ%%iﬂ@o%zge%rf@‘i‘%é %eww#@%-eiﬁ%mre Hoiss ithag the sharp-
t Ragli 8&HAL ge neans is directed towards the wound or

eye, and the reservoir housing is conpressed to

di scharAfet psidhesgdod@mbns sheals ofandi 191 gatis@f faroé kirithdishaped and
through the nozzl es of the discharge neans.

S'§H f‘]?f‘grﬂngl,es’ir?sﬂe%mf?%m that nmore force is required

torid 2 o - Wi
arca (ot HpEhalloRAhL Wihaentht i BrAlrba il 4B Torcoand
| anaye flow pacsuaczeaon ihe igigatich bbitlestnd theadischaf@tatdn@ith 4 non-
M Hi mém recomrended vol unes of irrigation solution
vaPIPEABREZIEHr a roderatel y sized potentially

cont am nat ed wound, for exanple a laceration 3-6 cm

long and |l ess than 2 cm deep, at least 200 to 500 m,

o Examipée 3hdétHodseofFethd Irfisatiner vol unes, on the order

of one_to two |iters, may be required for |arger or

heavi | YWhen & Bafieahiiesenisia Woundito a medicgberiagherdwsalth epre professional

CoRbil-g ﬂ?th%tartl, fachedh iplrofgslslion\éi g’sisgslsgs thle QPREt of the injury sustained by

the patient, including all other life threatening injuries. Appropriate action regarding these

life threatening injuries is performed and a history is recorded. All wounds are covered to
minimize further contamination until the actual repair process begins.

For examination of the wound, it is assumed that a medical professional would
have performed a detailed evaluation of the extent of tissue injury, including but not
limited to: anatomical area considerations, depth of the wound, type of injury, e.g., crash
injury, puncture wound, bites, missiles, cuts with sharp objects, or the like. Included in

this examination would be a determination of the type(s) of contamination, time elapsed
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particulate matter has been renmoved. Followi ng are
exanples that illustrate procedures for practicing the

WO pws08G20n.  These exanpl es shoul d not be conspPeT/E8208$031666

limting. 30 WO 2005/ 030297 PCT/ US2004/ 031666 16
Exanple 1 - Preferred Nozzl e Deggi gns Performance of
nozzl e designs with regard to pressure, flow rate and
dynam c pressure, were conpared. In one test, a

S ressur d

" g@%%%ll t:ﬁg &é(gﬁrew%é g'f th@tﬁ&r\; {d }{rééegﬁggn %Hg;s fortar I.l&ﬁ%l ?f a wound and

nebdther wadicHl etk a&edsdmem mﬂh@nswe@séqnaaéﬁde%faﬂféctﬁ&ﬁ(for example,
reservoir. A test pressure range of 2-7 was

ap@?b%@sat/éﬂ%%pﬁlemsz andchsathpianettics pesients w rate was

COTENEN N W TN MG —

passuld BvayibstEstEal @dingAopRAE nocfal QY dea] bR&ssRRE Before the wound-
edged, non-shaped nozzle at the sane fluid pressure.

00193318113@1}313‘5139@ eging.est, a ful crum and scale were
set-up in fron f the,hor]j zon I
rr on ot gbedimerhang Sk Aic hases diines meps affived o o

V afeb&@oit heMidg b dc?scﬁﬁéd @ﬁﬁ al ﬂi@tecﬁ@é Qﬁel&@%vérﬁfgoﬂlg @fkcRirge means.
each 1 psi increnent. The shaped nozzl e produces

bethadwaltlz ogte pr@%%nnhlsmg‘ the SJ-EbJ ¢t devicdneowl awmeveetﬁgpﬂtectwe shield

EU YR S
NOFZth6 Siser” RpRAS 3} Y[%&L(Mlld Jwiid inth€dshRahal0e 111"?5’6{‘5 '%nf{)i?leg fashion.

4-venturi shaped nozzl es produces nore force an
f | dhispdlows duemedicavatemofessiogp to gentlyopth thetwamdtifimeeded, with the

! Gl e R il s
presentgné: tp@ Hgﬁhﬁ[ <ﬁ e Béen%&ﬁgé'ed qﬁ@éﬁ&ﬁf‘ﬁ% 1Eservoir housing

pr of essi ona I'n t e art
prlm’vagﬂhe Id&lch:ags exaesaffired thetaetois difectddeowagddrlye wound. Manual or
| udi ng al | other life

sust I ne t he patient
%%?%Wﬁ%glioﬁ mpégssurwnybﬁﬁ? ia ke HBEVBH hpuyng ¢iexgel the irrigation
t h@%&ion through the nozzles of the discharge means. The wound should be irrigated in

<

this fashion until all visible evidence of contamination has been removed. A potentially
contaminated wound of any size should be irrigated with a minimum of 200-300 m1 of
irrigation solution. Heavily contaminated or larger wounds may require 2-3 liters of
irrigation solution. The health care professional could vary the angle of the discharged
irrigation solution from the discharge means in reference to the wound to further assist
with the dislodgement of contaminants. This variation in the angle will also decrease or
increase the amount of back-splash. Thus it would be important to irrigate in a manner
that decreases the back-splash. Minimizing back-splash is achieved by irrigation at acute
angles to the plane of the wound.

Following an initial irrigation of the wound, a re-examination of the wound
should be undertaken. The wound should be explored to its base to ascertain that no
visible foreign bodies or contaminants remain. If foreign bodies or contaminants are
found, the irrigation process should be repeated followed by a re-examination. This may

continue for several cycles.



25 life threatening injuries is performed and a

history is recorded. All wounds are covered to
wOorRevs/s®@e7 f urt her contam nation until the actuedT/D81984/031666

process begins. For exam nation of the wound, it is

assunmed that a nedical professignal would have

perfornmed a detail ed evaluation of the extent of

tissue injury, including but not linmted to:

anat om [ p

type Oféﬁé‘ﬁ %ﬁ@ﬁoﬁ({ﬂé b%gﬁ %{Ig@%gedf if Elg,\g%Bfr?c e 1\1/1\%nts & main, the

bi dedsagedtissiic vasild B@lt@aﬂvbd )| esdiatdard)&ucelﬁw fasBlont he 1i ke.

Included in this exam nation would be a determni nation

of t he lggation)of skincwarads swehias Futsy perepas) pywasseresp@brasions, efc. are

2 4 en the

oderp RS S 80 aink b HEBRR: pvgion.

contanmi nation of a mound and other nedical factors

associated with an increase incidence of infection

(for exhshomid be undgrstaaddbat thy gmplednd s odbment described herein is for

apeutics.patients The nd an surro
t f‘?gﬁ*ea'ﬁ% S PRPHASGRLP RN B Bl RetRis 27 v et i oot win
?ed@ﬁ @rRedons kkizied inl Shddt hiPheab be 1ﬁélﬁhed thhm the spirit and
genera anesthetics before the wound- cleansing nethod

beyrvisw of ithi arplisatienti arrethe scartverf$hibjppendadentaive. has a

di scharge neans affixed to a reservoir housing as
described wth a protective shield covering the

di scharge nmeans. The health care professional using
t he subj ect device would renove the protective shield
10 to expose the discharge neans. The subject device
can be held in either hand as preferred by the user.
Normally, it would be held in the dom nant hand in a
bottl e-hol ding fashion. This allows the nedical care
prof essional to gently open the wound if needed, with
the opposite hand, preferably protected by a sterile
gl ove, to expose the depths of the wound. Once the
dept hs of the wound have been exposed, the end of the
reservoi r housing 15 having the di scharge neans
affixed thereto is directed towards the wound. Manua
or mechanically produced pressure is applied to the
reservoir housing to expel the irrigation solution

t hrough the nozzl es of the discharge neans. The wound
should be irrigated in this fashion until all visible
evi dence of contam nation has been renoved. A
potentially contam nated wound of any size should be
irrigated with a mnimum of 200-300 m of 20
irrigation solution. Heavily contam nated or | arger
wounds may require 2-3 liters of irrigation solution.
The health care professional could vary the angl e of
t he di schar ged



irrigation solution fromthe discharge neans in
reference to the wound to further assist wth the

wale@sosigenent of contam nants. This variati on POI/UK®04/031666
angle will also decrease or increase the anmount of
back-splash. Thus it would be jgrportant to irrigate in
a manner 25 that decreases the back-splash. M nim zing
back-spl ash is achieved by irrigation at acute angles
to the plane of the wound. {Fgll@wno an initia
irrigation of the wound, a“Te-exarm nation of the wound
shoul d Ttaitnder t aken. The wound shoul d be explored to
its base to ascertain that no visible foreign bodies
or contam nants remain. |If foreign bodies or

cont ani ag} deilE fe‘ &Q?,f %ﬁ%atgg% Wflgre]%aslauf) Heﬁéﬁogﬁﬁgwﬁ & reservoir

shoul d e’ repea are-examn

NERbusEI Bbntatneh o DsterlE WA irfi Y4 HoRSoludéd, 20QRhERBRARIA reservoir housing

PCT/ US2004/ 031666 18 Once |rr|gat|on has been

C dﬁ'ﬁﬁ@‘thédi to p dschange mygans ba‘éng ehicastiong mogzle diraiigh whivh the wound
woul d

A FRAREn AT R o, (B8 EFERAE Foutifle WBtRC R apralg has 2 oross-

C Wettioraf 4P Gfat dEUrEHEEIES) th@ﬁﬂ&%ﬂoﬁ%?th&id—‘zzle%f%mmal to the reservoir
particular well-suited for irrigation according to the

s dmuwg) forthe petled port¥distal hiba rebeheinhmasing) oot thd alue ndxele forms a
exanpl € and enbodi nent descri bed herein is for

i [ USYYREEY3PEYBlUr poses only and that vari ous

nodi fications or changes in |ight thereof will be

suggested to persons skilled in the art and are to be

i ncl uded Vhe device; hecosding ita claind 1, phereiretive abzzlhhss a length from the

2081} B3l BifotueB o hrberB abou TR E s
claim1l. A device for wound irrigation wherein said

devi ce conprises a reservoir housing containing a
st eri | 8. \ithentdvices dcgatdirgrtostlimt?, ehereantie nhedlehas slangth of between
eservoir h i.n is attached to a di scharge neans
PWQOO'Q{ a@‘ﬁ@iﬂn“g‘ﬁ% nozzl e through which the wound
irrigation solution can exit the reservoir housing,
wherei n said nozzle has a cross- sectional area that
decr easkeSHerdenict,recirdingtio plainh 1 okhdréia tiwinadreli{rpstepdiied outlet port
he. reservoir
9 {)etween about 0.02 and 0.07 and the inner diameter of the inlet port is between about

0.05 and 0.30 inches.
5. The device, according to claim 1, further comprising a backsplash shield.

6. The device, according to claim 1, wherein the reservoir housing is made from a

compressible material.

7. The device, according to claim 6, wherein the reservoir housing is made from

plastic.



housing) to the outlet port (distal to the reservoir
housi ng) such that the nozzle forns a venturi
w@awsagewny. 2. The device, according to clai nPAT/US2004/031666
wherein the nozzle has a length fromthe inlet port
to the outlet port of between gpout 0.005 and 0.50
i nches. 3. The device, according to claim2, wherein
the nozzle has a | ength of between about 0.01 and 0.3
i nches. The: [.CA: [ . ' . . el .
the | b Seiepategingl EALH7 ik infh Al AR ¥ gencralyin

altheikhdpe @2 a ayithder Wh/irgy e drfehoiniie eliapd ivdtiiuefed@fdel Bgch that the cross-
inlet port is between ahout 0.05 and 0.30 inches. 5.

THECHRA asa ohtesylindsy vasescalangihe lereth efibe celindst.i si ng a
backspl ash shield. 6. The device, according to claim

1, wherein the reservoir housing is nade from a

conpr eski Pheddvideghidodlding'to claith OMitRé coRBRiRIndinhnk Gor pressurizing
claim6, wherein the reservoir housing is nmade from

plthe fgservoindonging/ 030297 PCT/ US2004/ 031666 20 8. The

devi ce, according to claim1, wherein the reservoir

housing is generally in the shape of a cylinder

havi ng @0 BEOGNIEE, GcR@RE tVtlatin GURWHBEIS iHiaTcatld 88 hld&durizing the
the cross- sectional area of the cylinder varies ‘along

t FesareniyhopsoTg is hettesy pperaied. 9. The devi ce, according

to claim1, further conprising nmeans for pressuri zing

the reservoir housing. 10. The device, according to

cl ai m 8,1, ilRr®Riide! R8orldBANS B 6 Bk

reservoir housing is battercglﬂlgplgglg?gg%pﬁ%ﬁgﬁgzez\}?sée,
according to claim1, having a plurality of nozzles.

12. The device,. according to.claim 11, having 4

nozzl e§_2. %Xh.e @H‘ée’oa&?rgg{ggtgé’gﬂ@&ﬁngé‘%gélng?qlﬁsl, whi ch
creates a dispersed streamof irrigation fluid when
the irrigation fluid | eaves the device under pressure.

14. The3deThe deviagcacdiding toockimiinwihicwhiteates hadispersed stream of
approxi matel y. 500 m. of jrrigatign solution. 15. The
1B EoN Bt betige e ton Biid 4K the eHics W privatre.

device is placed on its

14. The device, according to claim 1, which has approximately 500 ml of

irrigation solution.

15. The device, according to claim 14, wherein, when the device is placed on its

side, fluid does not exit the nozzles.

16. The device, according to claim 1, which is sterile and enclosed within

wrapper that maintains sterility until the wrapper is opened.

17. A tray conveniently providing items for use in treating wounds wherein said
tray comprises at least one of the following:

a) a discharge means that can be attached to a bottle containing wound

irrigation solution; or



side, fluid does not exit the nozzles. 16. The device,
according to claiml, which is sterile and encl osed

WORER08029Tr apper that maintains sterility untiPCT/H82004/031666

wr apper is opened. 17. A tray conveniently providing
items for use in treating woungdg wherein said tray
conprises at |east one of the following: a) a

di scharge neans that can be attached to a bottle

cont ai ning woun irri ' i,on; or. W

2005/ 030297 %ﬁ‘?’%ﬁﬁﬁ*&%f?@‘l’lg@%&@ﬁE%}"nasog‘%{‘)ﬁ e

cont ai NiritDwRerWRALAT thahyingldr cOMpH s At 184t ond REMWBRERH From the group
said tray further conprises at |east one item sel ected

f reamsisHeg gfoup consisting of. needl e hol ders;

ScCi ssors; tats, forceps: . cups; syringes; need|es; o
ar casi e PABESTissirg ORBIeL “HBershYit AaT EpBceales dresings;
| I fdaft biWiowvet@und, said method conprising the

followi ng steps: (a) providing a device for wound
irrigation wherein said device conprises a reservoir

Col ut | o A HIPEAELRes pETaR) rhodiemmagie e fllowing steps:

attac he%%t O Brodidhsd RiGRcd BARSuMBYH i cAlwi A Saifl ABvice comprises a
nozzl e rough which the wound irfigation solution

camsaxoir honeing ematangng ahstaglengpunh érightiors adlitiomzaddewherein said

has a cross-sectional, area that decreases fromthe
| etV RE APUTRE (A0 (ISR RPATS PF g ot 1egkpRicRqzzle through

E Ofich e &Quﬂdﬁﬁ}i]@éﬁtoh%g)luﬁeﬁ E:iu{ Qéitfs’ﬁlé kesEIQfohjiﬁ)tuEirﬁ?,e\fll\{é?Eih said nozzle

ousi ng) such that the nozzle orns a ventu
palssagewasectidnp] atea thet donrpatdsdrodi the rd etgertnof siresncanid (proximal to the

reservaoi r housing so _as to .discharge the )

WORTRIETY PIF LPI@%@ St AReaowt Chsial b RsTHReE hogsige) eh that the nozzle
di ' Sl id-irrigation solution from said

r eg’g‘?\%?’l?ﬁ%‘&fi’??%é&gﬁg t hrough said nozzle, or

nozzl es(b)t o giranting ¢healichm@ameahs amduegdrvoir hqdingsa as to discharge the

solution directed at the wound. 19. The net hod,
actems-Fgeatinsehition tgvardiey@md; a3d d wound-irrigation

L uti . O > c . . |
SR T
methfagh said @oze, g nbxied, B pfodite avhemebNvadiddriliatich ssl@eon directed

means has a
at the wound.
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19. The method, according to claim 18, wherein said wound-irrigation solution is

discharged from said device, at a pressure between about 4 psi and about 20 psi.

20. The method, according to claim 18, wherein said discharge means has a

plurality of nozzles.

21. The method, according to claim 20, wherein said discharge means has 4

nozzles.

22. The method, according to claim 18, wherein the inner diameter of the outlet

port of the nozzle, or nozzles, is between about 0.02 and about 0.07 inches.



plurality of nozzles. 21. The nethod, according to

cl aim 20, wherein said discharge neans has 4 nozzles.
WQ@2005/0829met hod, according to claim 18, wherei PCT/H82004/031666

i nner dianeter of the outlet port of the nozzle, or

nozzl es, is between about 0.022and about 0.07 inches.
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according to claim 18, wherein the inner dianmeter of

id inhet ' . . ) .
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s apatt(6) i8 bbrvge abBRAMS03 sud G180 Achabl y engaged to said

reservoi r housing. 25. The nethod, according to claim
18, wherein said device conprises a backsplash

shield.,26.~Th t.h c dj aim 18 rein .
t he npzzz ‘e ];1haes%§ odh g?‘iﬁ)ﬂglpg qéectlé\/]\}gletrl]ga%gfﬁenb .S?ﬁi %@arg@ means 1s
0. &ladhablyesgaged to $4i€ réRidmchousiggor ding to clai m 18,

wherein the irrigation fluid | eaving the device

creates a dispersed streamof fluid. 28. The nethod,

accordi clajm.18 erei n,abo 500 M of fluid )

o nanth JherBRT Hestins b A0t Rhftal 59 devife comprises a
MepdeRshlashGaRIAi ng to claim 18, wherein the wound is in

or around the eye and the irrigation fluid is

adm ni stered at a pressure of fromabout 1 psi to 5

psi. 30,. A discharge neans that. c be attached tq a

reser vort ﬁgﬁ ﬁ%%’(g r?ﬁf“@m%t i %m’aﬁg’ Wﬁ??’é‘a@? dRzfle 313‘8 2 length of
WhisdiReSPAHdubD. 6 ¢ BAd 080MRaRs. has at | east one nozzle

t hrough which the wound irrigation solution can exit

the reservoir housing, wherein said nozzle has a

Cross- I on rea that decreases fromthe jnlet. )
port ofﬁ Ethermez e 4 rg.}agr}gpfaeraelgh\gﬁ?rgg)e G &irigation Suld leaving the
hoysAdADredi@ of 6Pl sBtaVrtu{di stal to the reservoir

housi ng) such that the nozzle forms a venturi
passageway.

28. The method, according to claim 18, wherein about 500 ml of fluid is

administered in about 15 to 30 seconds.

29. The method, according to claim 18, wherein the wound is in or around the

eye and the irrigation fluid is administered at a pressure of from about 1 psi to 5 psi.

30. A discharge means that can be attached to a reservoir housing that contains an
irrigation fluid, where said discharge means has at least one nozzle through which the
wound irrigation solution can exit the reservoir housing, wherein said nozzle has a cross-
sectional area that decreases from the inlet port of the nozzle (proximal to the reservoir
housing) to the outlet port (distal to the reservoir housing) such that the nozzle forms a

venturi passageway.



