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WD 2008/ 077114 PCT/ US2007/ 088185 1 DESCRI PTI ON
DEVI CES AND METHODS FOR DELI VERI NG ACTI VE AGENTS TO
wQ 2008877181 TES 5 CROSS- REFERENCE TO A RELATED PCT/US2007/088185
APPLI CATION This application clains the benefit of
U.S. provisional application Serial No. 60/875, 788,
filed Decenber 19, 2006, which is hereby incorporated
by reference in |ts‘aﬁﬁ§¢§7 é BACKGROUND OF THE
| NVENTI ON One of the gréat challenges in the health
care profession is delivering drugs and ot her

therapeutic agents to the S|te§ % where their activity
i s AdeMBAdS ANEPSYIETHENRS HOR RERMVERBYG LUl VG Aagdhiss

whose useful ness is -pecause current
nmet hods of delivery gﬁgﬁgggﬁﬁﬁgyﬁgtion 15 do not
result in optimal presentation of the agent to the
site(s) where its activity would be nost beneficial.
Ther e | LROYS-RERFRENCE TéF AJPLARED At PIdEATAOS er i ng
t herapeutic agents to a patient. Each route of
adm ni stration poses uni que chal |l enges. These
qhﬁ'é é}ﬁ)‘ﬁgﬁ%n' Ay B HeREMYrRL S o @n@%&ﬁl%@tlorﬁ%@lﬁt Nb 150875,788,
physi ol ogi cal | y-acceptabl e carrier i'recting the
filed Dagpenticrt18, 2006, whish aphdreltyeinsorperatadediyi referdneg i20s entirety.
concentration and anount of active agent that is
effective and not toxic, and avoiding degradation of
the agent suchasEROUNHIGITOEINGE AR an agent i s
adm ni stered systemcally and is exposed to enzynes,
tOre ofinthel geaaisg@ﬂlemgearmmhcdmabhl sanvgrafosdiorcisplebeasspdngQnel other

‘ articul ar .c ng envir.on eliverin
therap BB G Risbda i el PRa gL B TRORs. TG s S bgpapeutic

agents %15%56@1@935@{5 Q%ﬁfdnﬁ%@oc%’@s@'cﬂ@éﬂ mEﬁ%ﬁ?oﬁieh@eqry ohd &ﬁlmm stration

require the admnistration of 25 active Ingredients
do not ofsula imaitimad pagseintatioraoithe egntt tathe orte(s habere s adtiviitiyourutld be most
i.f not inpossible, to achieve utilizing systemc
benefigig)yt es such as oral and intravenous administration

TS is Q'xxflgé:&ari%%qﬂ%b%ﬁs%% Qcﬁmg?sfterﬁ‘l@ tﬁeg%_ﬁe\éﬁc 5@58?9, iﬁl%@ttient. Each

is often desir e yet irect ni st
route ofisdnmigispriagvi Passs yridunookalleriges Hitegeiemlléagee mcfude farpiabitieg the active

challenges in ternms of deljvering active agents to the
agent iy pbystqlegicdlysqresptabip eprten fliseqiing e g ¢ tafhpatrenrite shte, delivering

a concgl%zit%'nté lﬂg'msictlgg ea%@gr Prllap i Effgct{v@ %rddnoﬁ dﬂ)ché,h QU Qdelng

degradat[dﬂngagda agenh awhcz)a@ fthrat gvlyl:)jlhgcgslilu}sbﬂeﬁ agegbitiegdnaiskered systemically
and 1s gx%gtsc:edn;%%;gynelgslj tshe ir%ryu%e %3e/s|t!:r\rllea[1¥ various metabolic processes.

One particularly challenging environment for delivering active ingredients is to the site of
wounds, surgical sites, and other tissue openings. These sites often require the administration of
active ingredients of a nature and at a concentration that is difficult, if not impossible, to achieve
utilizing systemic routes such as oral and intravenous administration. Thus, direct administration
of an active ingredient is often desirable yet such direct administration using previously-known
techniques faces formidable challenges in terms of delivering active agents to the specific tissues
and cells where the beneficial activities are most needed. In this regard, it should be noted that

traditional methods of wound irrigation have not typically been combined with contemporaneous

drug delivery.
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WD 2008/ 077114 PCT/ US2007/088185 2 In the managenent

and treatnent of a wound there are three primry
woebjsotitves: (1) prevention of infection, (2)PCT/US2007/088185

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

preservation and/or restorajion of cosmetic

appearance. The npst inportant of these Obj ectives is

the revent i i nfect
onabe PSRt e et R b F Sy BT & B mmasy opisgtives: (1)
prevenﬂbﬁciﬂﬁﬁfeg?n&ﬂ 42} hesdediontmdr whltehtibi 8 flRBoANMId (3) preservation
cosnetic appearance can be preserved and/or T est of ed.
and/or Hestexagion dfetosmefio appeamsand Ther ingstt unmrtharsomhes@ebﬁctwes is the

ST R -
and thd @@%ﬂa@% whichl ﬁn&ﬁﬂ%d@&@&eﬁ@ ﬁpﬂéﬁfgﬂ% & b@g&&&’@ tBadBorBrestored.

critical determ nant of whether a wound becones
Howevenflecttefdre, Bopad 1mg¢ttoalhaen®tdbecm@r®{ﬂgg@9bmedl Wwith the administration of

tlca Ievel of bacteria is i:i proxi mately 105
drugs %F‘ © BUFCHANAMOTFET Y SE SERINOtY gt his |evel, wounds
tyy R ﬁl‘?clvl/ﬁ/ tﬂ?@ﬁ{e mfbber %‘f%h@teﬂi ?saé efitida ﬂ@teﬁgﬁaﬁa&ftﬁﬁét r a wound
per gram of tissue, wounds often becone I nfected I
becombs anﬁmtdc Ememdsntalr evidamtcamiggaste dhity at drétidal feved h@f bacteria is
oo A PR St S S B T
levels %Eﬂt@fithhﬁ 'N)%Heﬁ@ gé‘gr&ﬁl beRSuSeS iR ogmecgﬁ%ﬁ&@&g’a All traumatic
part nment, ['s" of Emergency Icin
woundi@a(rcﬁ}coﬂcé)zﬂ:mﬁ%)by Derttrye Wieuwdsnd srprigéentddosen tikdicalhewre facility for
not _bee t thin six hour are |ikel
treatmeny { Pig; é{”ég ?vhfg?{)viﬁbﬁtfwaémaﬁ of @9\@1@%%@3%@@@ Hésed in the
ti
Emerg%ﬁal%'t !le){%}?agtn&rn't o al élrso %?W%BQSJ\A‘%\%&” 9(C6? :7?? ?g Dlrrty wounds, or

those thatdiade nq Henf &e:tted)mthm:bl)eanﬂfd,l dre h@ely\kmlmtlcdmmmm@d Wlth bacteria at

Met hi i: lin-resistant Sta | pcoccus aureus
levels {hat are OighRT than thsssidigaldgyvel s ébté%ewéeraafrbéﬁgﬂ%m@raﬂamd the

woundis efitief f&azlvlog%jghlﬁfc%ﬁgn Fn@ﬁ%gﬁ% Imd %Eﬁl?’lggs of staph

ener g e I'ta re resistant to the
b‘r/lembﬂlsmaemtum aﬂ’]bplbﬂﬁbbm coremnl (WMR&EM incectiveals caused by
them These antibiotics jnclude nmethicillin and other
Staphyfaspecus giass bagietindtifcasaligc lstagh.” ddesadas pgey straipeefiseaph emgrged in

1osp1’[5%%1 ﬁqaﬁWé Pésl a'n[] to R‘éboqga?iﬁ}%%k?t’uﬁ: 1131%%1556 g’érﬁltngﬁfytuhsgd ]1c|) Frg%t them.

|'ococcus aur eus one O

These gﬁtﬁmtl&sombmdé esdtisit A ahd odtlel nidt chenorogEitibpae stith as oxacillin,
drugs. Staph bacteria are generally harm ess unl ess

penicilfip é?d @ﬁ@@ﬁﬂknheDmgi meHhilighreaisent Siapndeanseus areeuiQURGA), it was
one of lﬂa @Jsgé%mgqg{)é isesi%&g 8 ?P[Lu% t%@r%oﬁ )P%vvjelflu]hé)rUlgg~I ave

nar rf ecti ons

C&taﬂcmmlas@@é g@fmanyl Haﬂﬁﬁess use@nhey aft@ché BHGy thrdiphdiuber other
MRSA, occur nost frequently anong persons in

woundh bsolieradaltas teenlcorhomreilkadeye ve §ﬂ€<bm§m1m&§)’ﬁﬁ@nfs pregnary staph
¥ c 1
it 5880 Pl B S SO S B ST, A oty
amongipBrsbN€inModgikal CAIMReRlciickre fAGHAYs, sidhak nfi@mPhomes and dialysis centers,
who have weakened immune systems.
In the 1990s, a type of MRSA began appearing in the wider community. Today, that form

of staph, known as community-associated MRSA, or CA-MRSA, is responsible for many serious
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30 of staph, known as community-associ ated MRSA, or
CA- MRSA, is responsible for many serious WD
wQo@8/007AT414 PCT/ US2007/ 088185 3 skin and sof PCT/USENT088185

infections and for a serious form of pneunonia. Wen

not treated properly, MRSA jnfection can be fatal.

MRSA i nfections are spreading rapidly in t he United

s and.wo Accor ter
skin oy Q5 3 RGPt S B0 OB Of LYo Th B e s propery,
BARSAgBﬁkﬂgﬁg&jQﬁﬁmﬂhat are 5 antimcrobial resistant has
been growi ng. In 1974, MRSA infections accounted for
t MRy Hﬁﬁrhtonsﬁretsmadhog adpidiymibe United Saypds and Wedtlwo:h:s According

n .t was 22% n.20 t was nearly
to the Q@H?rt ?’5 Pagease éP’étE(g ﬁPgE’é%Véa?%&ﬁ%@ §%ﬁr@g9g@ntqﬁéqfecuons that are
antlmlgfgbépréé@if nf DR b@%‘)%fb@ﬁﬂgo M G4, S%ﬁ’%ﬁ?ﬁs A Santed %} two percent

hei r |es al he time, hélping to Itate
of the B}Dalemdlhef of sthpﬂctnf%ons!}l 1h L8R It MSR%,azmdtmzﬂﬂ)Oﬂ Immai lheﬁ:rly 63%.

AdGigTa0, AT S o S ap Ganic G OCAe RSt ioh Cies B eaplonics
- re usually
i o ST A e v

bolithsigh MRS A headdiShallpbeat scanss a loapitaessucidted infection, there has

50 beg i GGG LRl S SEIEHEREY SoFep O SHA eigran the commanity

are usu'aﬂ§;}nleigl't&gc LRWEhSn RN g%rs an & énrh % Qlﬁltboﬂfs r @ sg %%bol\/ltﬁkA infections
sent, ere have been veral rep orte
can occﬂlﬁ" 11%&16%&!& l*&ﬁft}@qidopl@ m1ghmﬁfdngojccﬁtdnhc&1tgla&ﬂdtm shdfie§uipment
nong athletes is aided by the fact that
or persm%Ateg}Sdmluq@gyw% PR §AZpTs- WAERR! Tiein SO0R tepssglchergdiave been

, I F t i : .
srera YT VU] LS SR T ST 7 o0 PG g
amongPEs&cSis g[ﬂeﬁlb@'ahﬁ fabhhaaHRSAlg@oWQvérbea;ﬁ@lgfsm Biatrh Ifoief ar@i such as

MRSA i nfection.: Vanconycin is one of the few
gyms aad ey loekes s0ans. | ForBmpa st wad abfariast susbepitioar fr§ﬁ¢e@¢ pign football
| n
ot ba g0 BB 2L DL DR IS0 G o
VWO omZ6in @Q@iemﬁthe(f&v MRSAou@.stm@efe&R%gmstam&@mz @ltlrzyns of MRSA
evol ving bacterium and it nay be a matter of tine
infectigsp plghighthe drgg is noderses siiectivr &1 ey ¢ase nBryerah Arigh pmtin@s to work
t S. enent haye be
agamst?) Ve]ﬁgggd b{?{ @%elftg%gxelé (rae el}(ofm @aeclter :c:f t MR A e a matter of

time bgIHRSE fdo, bBcoind¥abislantito Grost aﬁmuﬁest he incidence of
i nfection. The cleansing of a wound and the site

émffﬁtmhﬁmgdttrﬁ%omﬁﬂ nyaganevidiabe b daveloged Wdislp decrease the
erjials that

level 09 Bac%[eglr% p%% p 1ha \ﬁ%tfn‘l‘jdd ?% greglé%eh nolc\cenﬁe gfa lggercgg?” Eﬁ%ae@gmg ofa

wound Gl theCie suﬁoulﬁcﬁﬂyme%me\t@k@n@fe et @btis addbiis,and, @i doreign
t he wound. There are numerous wound cleanS|ng

materigl$ %ewrlegoqb\rcewmanynam@e meyhm&eathmarcemm@frg@mmaa gitical in
irrigation.

reduc1rfgoli%veé§( gﬁ,g'rugen% d:]%r8ﬁ1)1( 3 alogun nd'ﬁhereé gre “f@f’é@‘js Wourid cleansing
proceduf¥BXr8eAilN s WoURM|tBeare professionals such as debridement, excision and

irrigation. See, for example, Sinkinson, Craig Alan, ed. (1989) “Maximizing A Wound's
Potential For Healing,” Emergency Medicine Reports 10(11):83-89; Lammers, Richard L. (1991)
“Soft Tissue Procedures: Principles of Wound Management,” in Clinical Procedures in

Emergency Medicine, Roberts and Hedges, eds., 2nd Ed., W.B. Saunders Company, pp. 515-521,
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Potential For Healing," Emergency Medicine Reports

10(11):83-89; Lammers, Richard L. (1991) 30 "Soft
wae@soe71iPf ocedures: Principles of Wund ManageP€nus2007/688185

Cinical Procedures in Energency Medicine, Roberts

and Hedges, eds., 2nd Ed., B. Saunders Conpany, pp.

515-521; WD 2008/ 077114 PCT/ S2007/ 088185 4 Cracroft,

crcs bt b KRS 152550t ShE PRl e etcne:

r u -
Compr%@gnsm I{é@{eg)n gﬂ%s arl%flzgf rz]lﬁg‘r], oeﬁﬁ‘sﬂﬁpcdj Qé{ieﬁ @’kl/g%sahgég n(é% ?ﬂ%fl 07-110;

and M\ﬂbds[ctd ﬂol’tn B 128br @@magem@doﬂvnmdsl\fay Emzkrgend;oMachMé INtyy 1., John
286. 5 Irrigation is the nost conmonly
““mygggamp&géégﬁgé for cleansing of open cont ani nat ed
R i R, A B WP ploS LAl AP &7 orth Ehafinated

woundsaclrﬂgatmln inlvob/leh ung apploator lobtserile dhsds tebousds aneemove loose

forei gn bodies proximate to and within the depths of
devitalizgd lgignRpctert m@F&llt%%.lm%lﬁﬁowg%ﬁ debyis, aalﬁior@ep@eéae%@mmmate to

and witlRy &{3&% gﬁh'fe%unge*{%@nﬁwl ﬁﬁlﬁgse}q;&@faﬂpgffe&ﬁv)e wWdlfid irrigation
application of an adequate vo of sterile
method attd/ galevion aso( D thapplitation of eadsquand yomnt of Et)anlehmgaﬁen solution

sufficient pressure applied in an effect
to the \m@&e%%da@) 95 Usepipufficiqnharesyss Rpded pgn Etff?éﬁ‘é“(ﬂl ﬁneirehpettm inthe

dehvex‘?c Jrfigt éolﬁ? oh.th %ﬁpc%ﬁfeg)q‘gﬁl@% D imaRE IR g.irﬁxgtlg\(/g A ¢y ta!?r?ount of
irrigati solution require &l na
Imoatlup @diiuﬂdilﬁretlynai ofll depandlugondh hee loéwehn@ﬁnd?tﬁa teadl dfabht@ﬁunatlon

g&urles whi ch can i ntroduce a hl%h anmount of bacteria
Injuricp fivchgapdtireues s etghamqyarRitarieringtinasvouan dsush aerynciy wounds

on solution. 15
and bifg %Héjﬁ%gtluré ihoerr Ogﬁggéigﬁiﬁﬁgd é){slgér)llg éfé a wound irrigation
apsarPatens NG, priguEssestibes € woansiinganon ngsardis GlAd process for

i ncludes a pressure bl adder, e.g., a blood pressure
cleansipgfyoungds syveleinclisies i pratsercabloddesy g@iora h@pd.mgssare cuff, disposed -
proxm‘fa]ltegaca)l%l%%g?ﬁ ggfﬁ‘iﬂagoeﬂ%lfan]—&oﬁoﬂ% ugﬁ“lhg rlae%lgeﬁ 1 qgﬁ tentneﬁso includes a
flexiblt b BRCEAduMdfof fi@nsﬁlﬁhiﬂl{glﬂ@d’lsoflﬁtﬁiﬁl ftdig ﬂﬁﬁﬁf%@eﬁ’\/@‘r fo 4 n@e nozzle. The

QmE;Ie nozzle.' The conduit and reservoir forma
conduif gpsligsarroisipsmarpinactsystemevhigh is Gmswanmgning taset upyiconvenient to
use. a Q§% venient to 20 use, and costly. U S. Patent No.
ng "701 describes a di sposabl e pressurized wound

US] BathONo JBYELE0] REEhes hadspdsii1e peddkirzed wahadBelzafist device
roviding a force upon the reservoir such that a

which gasr@gqr@s spiigpdichamserrleaproviling adayes upgn dsireseiven sich that a single liquid
ed fromthe d

stream o%@lee% ﬁl%eolutéon 15 SXRF e%(f’ré)\r/naix ngB%ati%cnotné ’ S;%gs(g}lre 116 propellant is

used irCRBERITHS tfclédnCerdemich® of TRidevicBV ERs i @RnfiSBGHRSs Bpropellant and
propel |l ant and 25 involves a relatively el aborate

1nV01V¢ﬁaﬂnﬁ3|19élé’ﬁerqlﬂg>r%tﬁ andnpfactunig e pned didleng mieress whecH igbahor intensive and
require iz (g gl e mré cSpeC]tsakl Zewg ma hi ne aédcosq
4 88’3‘? AP E e Rigend, i AVt T s BRvemiaT i
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. These disclosures are incorporated herein by

reference, in their entirety.
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More recently, an advantageous wound irrigation system
has been devel oped whereby a di spersed stream of

wo eeosgatiion fluid is easily and effectively appCT/@82007088185
wounds. This systemis described at, for exanple,
U S. Patent Nos. 5,830,197 and 6, 468, 253 and
I nternational Patent 30 Applications WD 00/15279 and

/ 00 ' ' .
(QGALOFTLTE ORGSR, Bl PIBHOA S s s

negative@8/oB¢s! 1t 1 REHMS2E) Qh PEBLBEe grbw Bhifoudiend, dhdigaciesiodidal, killing
chem cal antiseptic, and it conbats botgﬁ%ran1p03|t|ve
bacterignly isprligmusedegan Ay cringedisegn mouthvesh deti gned de kidtdeatal plaque and

other o&a?ﬁ?c?errian Q_“b hfxe)gd&vewa[}{) % as 1?0 cge%{dl %%pe%agorps t 15 Qs%d for general

eria as an

skin cléAAGhE! ousmhrgmsm RErub hMﬂSaB aq)e@b?@@tﬂvet s(knkpllebard@(m aI pl aque
and other oral bacteria or hexi di ne al so has

Kaverbieridiae l%tmalbatsle@ isthe fomang Reetate, glgcqnlg@dorffbfdrochloride either
alone ogmpcogl%blbaés 3 k(]lq otlg: %gtrllssél % suglf aseetriy ﬁl‘f% llg Oéjeﬁbétwa e% by anionic

Ki'h preparat o
compotiyda fﬁ@iu'dihg%ﬁ@ meﬁctshﬁ"dcftﬁftm&ﬁm@ﬁ@tlﬁé&as GhrarsonalifiooPpastes and

hydrochl oride, either alone or in conbination with
mouthwashey. anti septics such as cetrimide. It can be

deactivated by anionic conpounds, including the

ani oni c surfactants commonly used as detergents in

t oot hpast es gRIUEF souashes. THEO [BRIERTISMVVARY OF THE

| NVENTI ON The subject invention provides novel and

Hihg Fud; eeff mgmtmrepmmdﬁ;@ adevelranddeghlyedferye mefHods japdtdevices for

effcier ol 7 B BT ARGITUER @ T e parrdr e B fErigte in o

patient€bodi ment, the subject invention provides a reservoir
housing containing an irrigation solution with one or
rimoee awbpdisncatghe sybjedhervsinhon hevidss e@rngedrvoihborssimgcdmganing an

1rr1gat1%1:f SQE@?O(%SW hoﬁﬂiftj)é' ﬂ%}ﬁ Ifi%ﬁ/g 3@%\?} ?v?grgéﬁpg {\%cp u%ahcg.{su '3l Is ettt%/ached to it
a disch®Qb H{e'af’?ﬂla\&r?%‘a PasEit P Rfts @ﬁ@ﬁ apihrhe sﬁff%?e%%' (f@lufn‘érof the solution
effective delivery of the solution, including the

can paacdl lan @pprageste pressura foraeitetive ideleer? Of eanpiies, iofludgerhsactive
can be adm nistered to a patient in accordance
agent, ‘\WAatlﬂ‘th% ®subj ect invention include, but are not

fﬂxmn H&A oF QeenRAREQIh L a@88MiSed AN parithf @l ac@gl%ﬁltlc%wnh the subject
ng|C|daI agents, chenotherapy ‘agents, topical

inventiamirichelet bwsare aoelshtiet ioc bagemt stgerESg)agEﬂaltaéaga‘ntw ftgzicidal agents,

chemot%gg%gﬁ ﬁgqr]%?e ggéggr@gltsépgllqgt%\%%pct? I a%g%i%{(féena%eg fluids and/or agents,
antibiollBd Hﬁgﬁd Sl %%@hgse ﬂBﬁeoﬂa@hl@ g PR LRI RFHE H&ngér Icaﬂ%xf}%gents Ina

activé agent 1S chlorhexidiné gluconate, era
preferrad @aei@ntatathe active agent is chlorhexidine gluconate, preferably at a concentration

of less than 0.05%.

In a preferred embodiment, the reservoir housing, upon which the discharge means is
either permanently or detachably affixed, 1s compressible (e.g., plastic bottles in which saline
solutions are presently available). The operator (i.e., medical or health care professional or other
person) using the subject device and providing therapy can easily compress the reservoir housing

to force the solution through the nozzles of the discharge means under sufficient pressure to
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25 of less than 0.05% In a preferred enbodi nent, the
reservoi r housi ng, upon which the discharge neans is
weraokoer7iper manently or detachably affixed, i s PCT/US2007/088185
conpressible (e.g., plastic bottles in which saline
solutions are presently avaugable). The operator (i.
., medical or health care professional or other

e
. : ing.th bj ect Vi d i,d h :
et 580 7 BEibged e S0 6R el SRl 5B
includiB®aslishiodebtiir ough the nozzles of the discharge

nmeans under sufficient pressure to WO 2008/ 077114

HCThuS08II88186t, Be bbitle ot doneilyrtaish iqueklytrhi@rmaotiispgginal shape
agent .to. ag.tar site and,. pr.eferab t o di sl odge .
once SRS ETTEI B GO Ges BY E4 ara it pRgSsion.

PrRS £h[edinSIRRH I T8N les M @sPRS dsk CodofiomRABIIYCleBGerl Qystem that is
qui ckly return to its original shape once conpression
capable of fi¢inieshg ddeqlihtasohtnes dieblutien (withuit ckiilying dwdysdrarir) and active

.another c ression. 5 The subject invention provide :
drug ingredichdyn § grobirscd weeaodER Brgy Rieshep )‘?tf %\te@h?%lwa& the active
agmﬁt%%ia anabl e of delivering adequate vol unes of solution

without refilling the reservoir) and active drug

ingredient in a dispersed stream under sufficient

pressure to effectiv iver_the activ agent to a

target site. %Egﬁfﬁ%%@%&hﬁ# éq%@%ﬁﬁ@ | GURES

B hodINE ARGa IR R Bkviel of e siFKl GRvaioh e

subject 1 nvention. Figure 2 shows e Iments of the

- ighee Dfhovhentwdjreaits ofie pobitool the Filgeot énv@ndbiows a

cross-sectional view of a port of the subject .

i Fgwra 3 giows PrToETAFILER! PESCRIZPPHEN tesubHE! INYEReN: ON

The subject invention provides novel, convenient,

i nexpensi ve, and effective drug delivery devices that

conpri se, DETALMEDESCRIPEIGN0GRTERE INYENKONV Oi 1

housi ng and a di scharge neans having a plurality of

ez $ubsect GRVEGEPR PEPYIARF BOVhctInyenigife McxPensaVe, dngettfective drug
detivery g ey I MGE da g B M RliP L R B LPRb R g lisharge

means thB@ing Whjl@alityl oTvepLleOTor Rk eeride DABHEVOhEN & £ Y@ RIt€MHeYsubject
_ and easily apﬁ%¥ a streamof fluid containing for
inventign atpp|psovidespeiiedsdlusaferike ¢ayicef or exanpl e, a wound,
.t h the . stream havi an. appropriate vol u :
oisdutirle S P he B o ML AN ORP gl ot oomveniently and

easily éf;%w 4 stRaAGEMUEL cohRigh S fdr@x ARHIB.AURESCi B 283 &Y, R BkArhpl€S wound,
~that performa therapeutic and/or diagnostic
with theigtrean baving pi spHrapidate aalumey Pisesug. rad dispeigelpagsn.

05 0 550 B0y PR S SRR et
therap&iRieRADSE dfaBAdstic function. This function may be direct, such as promoting tissue
repair or killing cancer cells, or may be indirect by eliciting a physiological response that
ultimately results in the desired beneficial result.

In a preferred embodiment, a sterile water (not saline) solution comprising 0.05% or less
(or even less than 0.04% or even less than 0.03%) of chlorhexidine is applied to a wound in the
skin of a human. Preferably the wound is then rinsed within five minutes (preferably within 1-3

minutes) with a sterile saline or water liquid that does not contain chlorhexidine.
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ultimately results in the desired beneficial result.
In a preferred enbodi nent, a sterile water (not
waalsne)isol uti on conprising 0.05% or | ess (OPCEUSI007/088185
| ess than 0.04% or even |l ess than 0.03% of
chlorhexidine is applied to a wound in the skin of a
human. Preferably the wound is then rinsed within five
nutes fera Wi m nut e
ke it B e Peie efbbeh g e icCulie & fre subject
vent Gl URrb bR MONRIPAAQAFILA PCT/ US2007/ 088185 7 In
a specific enbodi nent, the chl orhexidi ne gluconate
used according to the subject invention has the
f.ol-l-owt-ng—-chem-cal-—structure: - H, NHH~, 15
Chl or hexi gwne d uconate Systematic
1- [an1no- am no- [an1no (4- chl or ophenyl ) am no-
(1 %ykﬁgene]an1no met h. yl i dene]
t hyl ]

' »oﬁi_ﬁlllﬁ‘l ]

I (4- Ch|Q£0e,:nyI) met hanedi ami ne Chemica

Dat Fornula ~C22H30C12N10 Mol . wei ght 505. 446 g/ nol
|§§ E

I nfja~preferred egoéulnent about 15-25 ng of

exi dine glugpnate is applied to a wound. In a
fur%@er pref erred cenbodi ment, the wound is an abrasion
or_laceration and the 10 solution is applied prior to
repair/closure. Preferably, the pH of the solution is
neutral or slightly acidic. Preferably the pHis 5.0
to 7.5. More preferably the pHis 5.5. to 7.0. In one
enbodi nment, the chlorhexidine is applied wthout a
sudsing agent. In a preferred enbodi nent, the
applhloaexidme éflucdmatei rri gat ed sol uti on of the subject

13 d ok ON T ESUftsind Mo Farh BHY RN AL dR1dH e'?] [no0T
bc L?E;A@)dﬁamghe \Q&H gﬁlg h gﬁ;(ene?ar%flﬁ ex%q‘?nﬁmo]t h

gznieifwfe r-nnf al rp’l@\th J\’}THEQ/ (::hl Op GHYD methanediaminge

C

t

jO))

Chemical Data

Formula C22H30C12N10
Mol. weight . 505.446 g/mol

In a preferred embodiment, about 15-25 mg of chlorhexidine gluconate is applied to a
wound. In a further preferred embodiment, the wound is an abrasion or laceration and the
solution is applied prior to repair/closure.

Preferably, the pH of the solution 1s neutral or slightly acidic. Preferably the pHis 5.0 to
7.5. More preferably the pH is 5.5. to 7.0. In one embodiment, the chlorhexidine is applied
without a sudsing agent.

In a preferred embodiment, the application of the irrigated solution of the subject
invention results in a reduction in the number of bacteria at the wound when compared to either
an untreated wound or a wound irrigation with saline that does not contain chlorhexidine.

Advantageously, the irrigation solution of the subject invention is effective in combating
infection, even when organic materials (including blood, desired tissue, and/or dirt and debris)

are present. Of course, such materials are present in all skin wounds.
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Advant ageously, the irrigation solution of the subject

invention is effective in conbating infection, even
wok@s/oorgani ¢ materials (including bl ood, desiPerus2007/088185

tissue, and/or dirt and debris) are present. O

course, such materials are p%esent in all skin wounds.

WO 2008/ 077114 PCT/ US2007/088185 8 In addition to

(b PE AT et O R TURIS: 8Ll Syfc gl og con s
“depathBEnud N@itaih WacR¥ATREIBIINE. fof UxmPnd Al BBSiRl kRbsiella aerogenes,

aerogenes, naking these bacteria less able to cause
makm'gtifee@bzilqmnalmeabbbrtggawbelmﬁemn met hods of the Subj ect

e can in.co Junc
o e Pt G ST R Forb e ot with the
dehvelnyfftaﬂ abtiyc TRBh S yInardFo AR b k@ oMM LT A3 1 2BOBpartiBU&CRerest are:
conjunctival, cutaneous, dental, intra-abdom nal,
buccalj mmcesmlmn,eousa ﬂeradcumuafabdomnrdlaumtwlwrml, n(twpulag intrathoracic

)., .irrigation, tha m c, peri.odont

(awring Sy gt ion ) Sisal ot adBamal T ST LSRG Sbettaneous
'mpmaW§&10@£Nﬂ9&ﬁ§§ Under optimal circunstances, the drug

del1very devices and net hods of the subject 10

[ Idmkmtqpﬂmaapecmnstanczedhbylmg delnedy dedieaadndt methnilc ptis; subject
. howeve cause of |ICI and . conveni ence qf.
mventyoR Ty eU Vcegg‘yotfa”t’%mgéfﬁi‘eléé‘th ‘H%}En%\ﬁﬁ"e& rEguse “Ef‘e“{ﬂ@gaﬂy and
cenveﬁl&l&rcﬁ”e%ﬁé Mexﬁ%ad'f‘%ﬁe bgect effepGbh Vtﬁ@}e&a?n o u0Y8 Aehl “Bhdhce the

regardl ess of the training | evel of the operator
effectipgrctooflmg deheeryiregardjagsi @the 15inied levelr ofitfe Aptriatoe performing the
_ A%ents Exanpl es of agents that can be adnministered to
rgatiglinati ent in accordance with the subject invention

include, but are not linmted to, bacterial agents,

anti-viral agents, fungicidal agents, chenotherapy
Deliveaigeicsiyve A\@pimtsal anti septi cs, anesthetic agents,

oxygenated fluids and/or ~agents, antibiotics

dFEgHIstq égeﬁeﬁ%canrb&ﬁé%@ﬁtﬁwé t%@eﬁteeﬂ i AgFORiBFe Wil the subject
inventl\(;c\)lﬂiq@ﬁﬁﬁe %95&%& ﬁﬁ?«e@%%ﬁétengloa e 5 (ﬁn{ LO¢d1 a 2&&t§sfuﬂ§01dal agents,

an active I ngredi’ent can ni st
chelno&m@iychgﬁgstmptchbarﬁubptﬁm ancsthegn bgants, ionggdnded fhuds a’f(ﬂor agents,
not limted to, wounds, the eyes, and surgical site
antibiotige diagngsticsageniss kameapaihig %&?pﬁd@ld GVisE t@wﬁﬁqeemejh@atmns/agents

rﬂ%@g{&g% Pt m&@h LG YarPll gagﬂ{ ﬁ%@%@ &%G@H%e'me subject

surge n eac ase
inventioh énclade, vt adgentlimiedao, spaaids, Ith‘e ejet @nd3firgiial drpr OpF suagleal sites
dosage, at a carefully controlled_ pressure, is uniqu

may inghgeniog Rrammeniat &‘@éﬁ@@@emzfﬁbﬁﬁ@% QUSRI waftl/p@a@qiqné@ surgery
sites. ‘hl‘ gac%CcIa %El&%%ﬁﬂ@a@a&hg {:ggu&i;@sol u‘tﬁ?etcﬁfcl’ sﬁ%a]at' 1€ dppropriate

dosagep ﬁ‘ﬁf @[r&blly caitteilict @resdie, 1@ aMiq@e asdhighl &b edthddoned by
known sterilization techniques, including boiling,
alhtecelwion Hit cass e astiveiagaticabe fer axpmple water, splintgepr a balanced

salt solution. The solution is preferably sterile. The device can be sterilized by known
sterilization techniques, including boiling, autoclaving, gas sterilization and the like, either
separately or together with the reservoir housing.

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.
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separately or together with the reservoir housing.

Buffered Ringer's solution or commercially avail able
whadoanzad salt solution (e.g., Tis-U 30 Sol oPCT/US2007/088185

Physi o- Sol ) are physiologically conpatible and are

commonly used in wound irrigation procedures. WO

2008/ 077114 PCT/ US2007/088185 9 The anti septic agents

t onl [ d t t include:
TR e T R R o S e
Fefebnt9odile SALfidEr (BR@iney | pypatisOlibdiane a.{dMP)to @he carrier
wat er - sol ubl e organi ¢ conplex; this conbination is

polyvirsdpsirendidane (P8 phwater-Siuiel argdnsotamilenghisfcoBdimtiones called an

. reparatio re r cent. 5 Povidone-iodine

iodop, G S BB S AdeiinsaruruByneO Podishor VP 1 and
Hovidn b dine @ﬁgﬁﬁg §thb (Béadind keruBihIRObESpIRR PRMUL 8hPBn anionic
of an anionic detergent, entsulfon, |anolin

detergaihGilé4t5¢r ol s, petrol atum and hexachi or ophene (pH

5 .. H -Bi -cl.ens-chl or hexi.di | uconat | us

Ji i heaSuor sty n oS et e fof; e cholesterols,
petrolaﬁ&@,%ﬁ%ﬁﬁﬁd%%&h@ﬁi}@5.Sb.Spr opanol , potassium coconut

oi |, soap. Dakin's solution 0.2 per cent solution

Hyipidict biox-¢tlerhsxall e ighreondty ghisgesndpeg badedpHanl ©x6.8) zi ng
ent . Lﬂ%}enzal koni um chl %i de. gZe hi ran# -a. quater nar.ly
gﬁﬂ%ﬁe EEEHPOTMBO P HM MUSRIEs SRIORANU ARG ASPRYGRD soap.

A5 HikY €s AGER 0.2 ber MAPiARidn @%Bmsﬁé%ﬁm%hur oni c F-68
(Shur-d ens) and Pol oxanmer-188 (Pharlna C ens)- agents

tHyalrodra\peroxodamt oxilizimebigaht. activity (pH 7.1). The use
chl orhexidine s particul arly advant ageous because
?éenﬁgkﬁwaalo@%@&?mﬁ%aﬁ?-ﬁ agate%%t AR (PR P18 orks as a
cationib ESirabdaktACidMf ty) . works rapidly and, when used
according to the subject invention, is non-toxic. 20
Chonderhe xurdaateents-Blueoreh B16iS d @ hura@ieh s)epitdi ol oxMahst- 1 8& (P Haema Clens)-

~ysed to conbat both grampogsitive and gram negative
agents ﬁi%%‘ﬁ’é‘é}. a“l“FmFré’gﬁL?‘HlVHX&?Iéﬁi]ast atic and bactericidal .

LRSSl AR RN e i
to the skél (tarpiovide. resdiual hetBstyy, wasles rapidfieatd, omsn asid acesding té the subject

. disfigurenent, loss of extremties, prolonged
Inventigyiy APRHE@S, and/ or death. The therapeutic effects of

0 LA e P LB
gram nedativhes&obed @t bahdadiyriostdicant bseptdidal pv aiiek peefes afishcteria are
involvgdhi?lstge pathogenesis of wound infection and/or secondarly cellulitis. At times these
infections can result in disfigurement, loss of extremities, prolonged convalences, and/or death.
The therapeutic effects of irrigation solution of the subject invention is to combat microbes
typically involved in the pathology of these infections by its antiseptic properties and those
associated with the irrigation process itself. Controlling the microbial load in wounds is a vital

factor in minimizing infection and thus decreasing and/or preventing disease.
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associated with the irrigation process itself.
Controlling the mcrobial load in wounds is a vital
wo a@BoOr71141 m ni m zing i nfection and t hus decr eBST/N§2007/088185
and/ or preventing di sease. 30 WO 2008/ 077114
PCT/ US2007/ 088185 10 Spect puun of Activity
Chl orhexidine is active against aerobic and anaerobic

Specr I AFD s%tive and gram negative bacteria. The drug
—Jﬁﬁl§@§g2ﬁ§§L§one activity agai nst Chlanydia trachom atis,
Cel1bAeRidi AT hetiRNGainS@BEBIDarll dnHS@Bic RardGhOBVE and gram-negative
Bacteria Chlorhexidine is highly active against a
bactermat hetigngoflsqyh@nsopsictivite agensidainadit érdacapmaiin cknainrfgngi, and
. Streptococcus nutans, S. pyogenes (group A
Ceﬂmnoégﬁgholytic streptococci), S. salivarius, and S.
sanguis. Chlorhexidine is active agai nst
AcrobigiBasiVinococcus aureus, S. epidermidis, S.
haemol ytic-us, S. homnis, and S. sinmulans. The drug

i Ghlgehekigineatsahighly a6mR 6Riast R IVaRShesl SHENPOSiEVY mREAY bacteria,
- xaeillin- C i bl h ; i.. (al a :
includ§I3RONBENAL D PHI R & QAR IRRERicRLRB RS, B
and S."®@#BiGsI Chicthausieem hbhe sdaaphWogoLebcus GarOiNSXeiiBgnidis, S.
s active against Enterococcus, including E. faecalis
haemojlgusS. framéiiy r@pd dnsFMudans g ERg d@lgag aftiset aggshboth oxacillin-resistant
i - i_bl Y/ in- i stant .
ORs A SR b BB st e LSRN S Rl AL gy st o
methica@AlsisdepsiBloBtapRABERbI)C bacteria. The drug is active
agai nst some strains of Bacteroides, . o _
ldpihenidbieds agtivgagalayt Hatareagiceirs aickudingid secyis@nd E. faecium, andis
.. Selen nas, but is | s active against Vejllonella.
active iy R VRSP YasBeHa R E me e rT el Glir nee
Candi da al bicans, C. dubliniensis, C glabrata
,(&;?rnerLy Torul opsis glabrata), C. guillernondii, C
Anaerdeef Pactefior merly C. pseudotropicalis), C. krusei, C

| usi tani.ae,. and C, .tropicalis,.(formerly C o

AP ERIoRE s f e R E el et Locfue sl ggginstsome
strains 3 Pabtoi G, WRIpARNAESiund, T0bdtdiineh ERfiER! RPENERMonas, but is less

- floccosum M crosporum gypseum 25 M canis, and

active againsh ¥ghlongHa.nent agr ophyt es. Viruses Chl or hexi di ne

appears to have antiviral activity against viruses

that have a lipid conmponent in their outer coat or
Fungi have an outer envel ope such as cytomegal ovirus (CW),

human

Chlorhexidine has some activity against Candida albicans, C. dubliniensis, C. glabrata

(formerly Torulopsis glabrata), C. guillermondii, C. kefyr (formerly C. pseudotropicalis), C.
krusei, C. lusitaniae, and C. tropicalis (formerly C. parapsilosis). Chlorhexidine also has some
activity against dermatophytes, including Epidermophyton floccosum, Microsporum gypseum,

M. canis, and Trichophyton mentagrophytes.

Viruses

Chlorhexidine appears to have antiviral activity against viruses that have a lipid
component in their outer coat or have an outer envelope such as cytomegalovirus (CMV), human
immunodeficiency virus (HIV), herpes simplex virus types 1 (HSV-1) and 2 (HSV-2), influenza

virus, parainfluenza virus, and variola virus (smallpox virus).
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types 1 (HSV-1) and 2 (HSV-2), influenza virus,
w@asodionfilaienza virus, and variola virus (snmal | pPORUS2007/088185

virus). WD 2008/077114 PCT/US2007/088185 11 Methods

and Fornul ati ons Advant ageo%I y, because the nethods

of the subject invention can be used to accurately

Metho@nd 1§fl claglgt |y deliver an active ingredient to a
i a patient, it is possible, in certain
eXPR BRIy, bé@uit the hefhol€IEE SuEN GRS ERNE 1REd to accurately
active ingr edi ents. Thus, in one enbodiment 5 of the
and efgaipjtbodelivervamadtion mgedlcm/t@@mrgﬁtsﬁgnm amageit.ut ISCm)SE)ble in certain

embodfiflet I S e ST e ettt SrAlikiereEinty T8 Bpgempppdiment

ofthe AbRBIintdrFidHE BRQBLEGralith AIRIRIZEhRehexRIROGh TR ed th REectively
chl orhexi dine solution is less than 4% In a nore

reducepm%ﬁems et fartbodipreeatvouhd sughdabsiteeri dhadtissge damgt hanpreferred
ven | ess than 1% e, epbodi nent . the :

embodgﬂ%rg,rthg plaﬂﬁzéuls %(bﬁhlt oS jcgs 81362‘0//8 Fba Qor@prleﬁe&eg embodiment the

chlorhé%mﬁﬁg HITREY thah Q%,Cd?le‘%xlﬂ f5k Biane 95 Ol bh© @m'bédllﬁ%i’\@ﬁé‘ chlorhexidine
2% and 10 0.05% Specifically exenplified herein

solutlonss 6.06%ude acﬂ:lrthehl cortodxnatit,tbe ghlodenali e sohgicdes betimeed 0.02% and

o n one enbodi ment of th i nvention, the
0.05 /"diC&féC ot ef(ﬂ@%ﬁ%f Rzgin 1 the 45g ?@ﬁ#%rg%@@a YSOBYFi ver an
36 dM&iIREGRve, RHGHR eﬁ%o@ﬂn«%‘%f Ak Qi bg k BlveREeMhe dé\gceaof the subject
target site, such as a wound sequent to th
inventlanlmtrsbétcr(wlwenamefcumegeactsudeasaagantlmutrhbalsageat c:a:ntdtgeeme such
be flushed wth, far saline to.renove at
asa W?L@éstsug%ﬁﬁue%é%é%ﬂ Py WB@ AgBFragcty @Fé}tsﬁf“}/the{‘ ke Llushed
I vV I
with, EEela3l AlnORFHETN Kot IS oRa bG8 aOfve Went, Proferably, this
flushingroeties atthyn fithmsnutésushhnglmiosunsombt thi Rhiorgxidind fuigen. More

nut es of the adm nistrati on of the chl orhexi di ne

preferablyt ({his ofieshing egsiues Wét;;un gns tcb Shrse tmlgptef; RO t%gimmlstratlon of the

chlorhé}ﬁ?ﬁgng %Cg%tﬁg\ VT%I tifs ﬁgf gtg%;%dt& Ia"flﬂﬁ ex | Iﬂlﬁeed \{éllﬁﬁlg{g gg{x@ agent can be

reduced bnslimhawidt in die dase bHetlobaxiting g(ﬂucometﬁpﬂmngwuﬁsﬁ irrigation fluid
chl or hexj di ne_that has not bound to, for exanple

removesreyeess glogtexidine Gt ips nobbqund et fonamonds. nasisHaCHEstsking
ang&%@gmﬁﬂg@t 2R d n@s@k% éﬁ%ﬁ{ﬁeda&@ ﬁ&rédlﬁlr%g;{é f&ice and

e subfect vent| on.

methoda@‘eh\ft sulipeg by erton. &ka ﬂmgﬁosua Aganinapddyfor asipd, i anti®bdy, protein,
ynucl eoti de that binds to a target bionolecule. An

or polm@wt&eﬁ%ﬁtﬁ@c}sﬁy atHgs binlraia) Arvgichindipg gy then be visualized
ut111zm%et%£}ﬂ1%:l %%l oxnd nc}wcﬁao e %ﬂ‘ﬂ%g i7 iﬂllé 1"?d tIﬁleE@?ec%c%lOglgq ?ﬂ%ﬂlde for

exanp e

examplel 0 hmc@i%olﬂxbrdstoh ethct labgk tat d’lﬁiﬂoe@@ﬂal@&d\éhtﬁbﬁiyltﬁ@ﬁbked eye or
ei ther by the naked eye or 25 through appropriate
througlygnnsenriabhdgterdiop dpssiymentsTHAe éxaﬁ@@ﬁ@gtapnhcabgms ofdlhq whigchifivention

mcludeotﬂg (t'lécg& o%%tfbécgé/r?an(f rﬁ)&s é)apat% téjsda%d d othe ﬁgth %ents cwan%er cells can also be
visualifeRINGarg tﬁ@ﬂia@né‘s@ﬁ n@ét&ﬁls@@tbeﬁuﬁj&@ﬂ 1lni§&ﬁ!10hﬂ15| ng t he

di agnosti c net hods of the subject invention.

In yet another embodiment, the device and method can be used to deliver growth factors
and/or protease inhibitors to a target site. Such growth factors and/or protease inhibitors, which

can, for example, expedite the healing of wounds, are well known to those skilled in the art.
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In yet another enbodi nent, the device and nethod can
be used to deliver growh factors and/or protease
WO pdoslortios s to a target site. Such growth factPeBUS2007/088185
and/ or protease inhibitors, which 30 can, for
exanpl e, expedite the healing of wounds, are well
known to those skilled in the art. WD 2008/ 077114

R R R R P PR TROLBR BRRBETBR b e
oxyge@mata@a/owrﬁfan@dadmér” t(ﬁ‘ ﬂs@@ WAt &thanéed veutdrahP®Ithat which
site. The enhanced water can be that which is

is descgibedtini foeexanmle.fpoblighed hpb Satgptibppletasidn B0% 01943 @hand the references

cited (R L TRF 5T TRRTER ) Q1R b FSGRAC LD R telsy) The useofhe
subject RE@bE RGNS Brrddgt He% bEUCB SXyeehBRd b @nl?Jncéch\%at%r can be used to
subj ect nethod for the effective delivery of such

promotextisgentiabug erd edhenioédtioet er can be used to pronote

o S At S AR oo Lub bR b s o
efficichihy & @Jﬁ@b%tl%ﬁr&ﬁaIWQdés({Al\ﬁfsf) bd @R YitdEAMYR bire well known in the
anti-mcrobial peptides (AMPS) to a target site. AVPs

art. Aatmionelhihl papoes are urhcé)mlamtly s@mll polypaividas thpepthildetheagrewth of

mICI‘O\%F 0&;? agffgfaor}% 1@%? L O]t%ge@flfCé S%l:pgg%ﬁ&es cﬂr tlll)tékl llgl%road spectrum
of bactdfU Ry, and n&lhlibéi rep 'a@!hh@fr‘ ptthlegz iqee ‘ﬁ{ddeyl%h% o1 RiPRhatory

SpEthUﬁ] of bacteri a, un I, VI ruses

-responseidid jaotvatd mesbapeps |odeslluﬂad laﬂ@/ adh;ﬁlvleomhumlt}f I a}mmﬂlolmlms and

response and act

defensyg SBPPYEE PRIAFAT ‘rJ?,ma} W rrs Of &ftﬁg.é#)éﬁ]%qr ﬁgtancous peptides,
such a& Pmﬁ’eﬁha%@ iHi6itd1R) c@fenfoﬁfﬂeg s n@uroﬁ\‘éﬂ%ﬁie's M %?@en%‘rfsﬂate dll'[lInlCI‘Oblal

t hough ot her cut aneous pepti d such as proteina
a.ctivitjf ntiieb) f(mrﬁamplteﬂ]kffné& etand (ﬁ@(ﬂﬁ)o@phmad)ﬁs Dedtrso Mechamsms by

e an roblal 15 act|V|ty See, for
fﬂﬁﬂn@%ﬁ%ﬁ @ph ﬁ”@# stmagel, 120:90g5) * cut aneous Def ense
Mechani sns by Antlnlcroblal Peptides," J Invest
Dermatol, 125:9-13. The Drug Delivery Device In one
The Diewtivdivomidevidche subject i'nvention provides a reservoir
housi ng containing a 20 solution wth one or nor e
ABtInG ETgERENt ReBichl INENtoBsIPYIERY aHBtFEY R heusing containing a
t a
solutioft \Llﬂ’g P{?ésj o{ ﬁlro('g% aﬁlve %ﬁga(ﬁgg gll@:rﬁg@y go@sngg% H{xsﬁliet{atcﬂed to it a
dlscha@@ hrl.etqnsjmv(l@m plmahSy afpoanthagpheiicled @ fficiessoledd@rhe solution can
effective delivery of the solution, including the
pass atgp @pmgpraaé%pﬁessw%for gff?(al‘-Vﬁéﬁh\éqrj( Qf thﬁqjlmcgl, mchidngdheqgtive agent, to
atmgeggppdlnent of the subject invention wherein the device
conprises a 25 squeezabl e reservoir housing having a
ViEblre 6Ghdhain Embodin@nt ks Wdjdct inkadticdarh@antiad device comprises a
therein an irrigation material including a nmedicina
squeezglje FSEIVPHAORERE hodng 2 RoU Skt Frimsa rgsuYdir Gzt casmp@tﬁm therein an
s..t he i de o

1mgat1§19 mnflel'ld? 11]6|Fud1r8%a e C?IldY?% élt topd re%e og}rﬁlgﬂ%{l% asa mouth 62, which

over reser vol
communicates the reservoir to the outside of the housing. Disposed over the reservoir housing

mouth, and affixed to the reservoir housing mouth is a discharge means 80, 100.
In apreferred embodiment, the nozzle(s) of the current invention are specifically designed

to reduce the pressure loss as the fluid leaves the reservoir housing.
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mout h, and affixed to the reservoir housing nouth is a
di scharge neans 80, 100. In a preferred enbodi nent,
wo b@snonzd e(s) of the current invention are  PCT/US2007/088185
specifically designed 30 to reduce the pressure |oss
as the fluid | eaves the resegrvoir housing. WO
2008/ 077114 PCT/ US2007/ 0881 13 Ina preferred

f a%gclafrerxgrfr:]# %Plg a(gr’nerl}I gfgaé %0% A é%cé%?s d%e tﬁ}oéltéﬁ ng@%lhﬂd’i@ %sctgrced under
pressuMthich €6cl8dldeHnAPIatE@Ss Wﬁi’ﬁfd Rt erffe@ht BfifdtloheMhe nozzles are
irrigation. The nozzles are designed to reduce
deSIgnfsd ioatcihmn frasintand bubeaecs aad thetlele brhiaviag shiceyi inggation pressures
th #C|e t i rlgatlon pressures w th m ninmal operator
Wi n%WF@/ﬂmr‘ﬁ ¥&rtain enbodi ments of the invention, the
NQZ2}H8ni et RIISdAPEChe O%ALi6h, d8S haret: R ‘%ha&ﬁa%ﬂz le defined by a

passageway (see Figures 2 and 3). As used herein, the
shaped' Isih@ge\dayp(a%%gmy an@X1 evrdsed harein| dnshaped p&shz&;emz%mends the

a s defi b cylindri.c bo 98 that narrows
tength 31 et tog e gl ShaSadd S g SR bprS B8 M RuT Ot ek abproaches the
outlet ?(ﬁ@ §@9?H@s}ha85d éi&@ao@%% bethe] n@kilé hhﬁfé tﬂ@é@{e?zﬁmﬁ R Rfrbulence in the
bulence inthe " irrigation fluid as" i1t passes

irmgativhfloubds it hesserothzdiehahe dulzzﬂéni@ duniegopeoatratiom afthe heund irrigation
e of the subject invention.

devicewﬁ‘glggylla{acrél H}&g 'égggfe t‘lﬁrpai"fﬁﬁi thiugh ghesogzle experiences laminar
flow (850 Rlab@1eRerl AThAdbulcht s as@l thiBASH ot LAAAL ) h@ﬁle{ MThus, as

turbul ence) as It passe hrough and exits the nozz
used hérhimsiefasnce ttxséld “khaped mssageaﬁﬁirrefemeto taotdewlts hppedeway where the
assagemay r ef ers to a.nozzle with a passageway whe

cross-seffipnabprgs 8T hedpicpRalt 197 dngraticr fhan tha @psspgetionpharen gt or near the
r
oule 58 8 WIE 05 SEEHONE 215D, Bl B 538 Llfoneh
nozzleSgjlsy t@dn tefrdrbukknck bﬁtendzurebﬂh}&maﬁletdﬂ sionigh stZb®ullmvilzztsquared-
is less than the_turbul ence of a nozzle of the sane_ or
of (” inlef ppnt gRd/ay Cﬁéﬂ@m dlﬁ@ﬁ@hg%&aw&bﬁaf? B&-Shé?q’d nqzgledias pesnrfound to be

' partlcuwg/aﬁ(/arﬁ%‘gg o (f“o s Oé (fgsm%ﬂﬁr? &Flﬁesz%@g%@cnles acgordlng

to the sibject@ftin@ivh NPhel@sS tiigtbn ofhb gads s@tf“fofth lﬂ Wm (BS 83 D BE7 1§lﬁﬁorporat<,d
vel ocities according to the subject invention. The
herein geieontisety O) rgffrenezzi es set forth in WD 2005/ 030297 is

_|Iﬂ1c %rogzg; agésgg e alilgzir é‘aﬂ ka?er@l%l?/ .dgl%edr ayfu el rslgafé)]gl %\Qgge %9orglon with

ssa e a ea era

a curvdduifgde, Shae %dlﬁ)\tklé@r@s-@@ftbh aber wSéshfrora a@uﬁgf@gns\uaé‘r@ﬁ@l 02 to the
where the nozzle cross-section decreases from an

downsiygase peaPA-wi der end 102 to the domnstrean1end 96.

dHefed i35 PRt HRBb ULl R HRDRie R ohivat er 6 P subject

inventibREIMAQRIrE athSRARAFHAPEZAR z1cSs ©2 amhemﬁg (ﬂ&fﬂﬁﬂe(t bE@M outlet port).
inlet port to outlet port). 25 As

a‘ps;)we@ld@le @ppﬂgyxa@dpie/rzsmnsosﬂékﬂ eddn ihe arhlmvmg thh aueniafig of the current
st b A SR ol B P R s
means! r’I@lug,' i8 @adliS&harge means is formed of plastic that is sufficiently thick, then the
nozzles may simply pass through the material of the discharge means. Alternatively, the nozzles
may extend from either side of the discharge means.

In certain embodiments, the discharge means is detachably affixed to the reservoir

housing mouth. In such embodiments, the reservoir mouth can include connecting means such as
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1o casifyff i apo B e fickiaip

means. Thus, if the discharge neans is forned of

plastic that is sufficiently thick, then the nozzles
woreys®7Tmd y pass through the material of the dPET/NS20g®088185

means. Alternatively, the nozzles may extend from

ei ther side of the dlschargq means. 30 In certain

enbodlnents t he dlscharge neans |s detachably af fi xed

th
treadt ol AT H1 St AR aY G WBRREEL (Ao HEAHO S fprerably

come@mgR ROA36P Rddsldy ReThWSA0HsD8ELE8Reand4 threads, snap

fits, grooves, or other nechanical connection
C Bief ngll rdtthoreserfvorr mpsngb;laly be gonizeat innlyled Honr esematirial that is

th to,the. disc e nmeans e. wal.l of
prefershRL B PP A RS R BESQag 6 Rt Bt ¥ Hbfigypn solbtion. Ina
typmmm%mrﬁémtda@;esé@on RE &Y i’ dnhet bgh ﬁm@&%wané %h%‘»éhqyglame enough
upright when the reservoir is filled with irrigat
S0 that:ﬂnfl witli gfrthe tesergioir Bousyne @albe eqd:e@zhdtmmbmptdqsﬁdﬂaeémnd/m exert pressure
usi n s fornme ded Iastlc
on the 5?1?%? gl Wi otgh %o Tt Tene dabodiat T aoairbeu e mterial thatis
pliabl MABEEING s&@é&z@%%ﬁ%ﬁé %uﬁ’lrals%%p gﬁ‘ﬁér%ﬁt Y idRe %ﬁ:&m&q{ston ginal
pressure on the contents of the reservoir. e
shape whaﬁ a0 legeenbogicssed or squuprdds &s a prefbast eraboditent, 8lis tdtah to the
pl.i abl e enou to squeeze by hand and which al so

Ongn%§§4§dPPVE§§WW iY-i ence to return to its original
SNAPGRAAL BYs! ARABH. SRR ESHE e by HONRRAS |
preferred enbgdl m=:nta %l)d; ret u?n 1 to the 2 8n§rg|&rcmaf squate,
1ecwngﬂaperhﬁmpgﬁsnmﬂcthmsakmymmmhﬁzhammzmmnahMbh ’The“mﬂqcanbe
Cross- sectlgnal f t he reserv0|r housi ng_ can

tapering{tpR ginS cagaate Stheeff %I@HY%W othsr sk FargRegads fog (88 Seservoir
housmg gﬁ&ggmg% eglﬂ%ﬁﬁ iRk a ?%ﬁ Ky efa@s%y FAV&] 1%*? 6??1% ghﬁe V&L Sir housing

tapering towa end or

- wall cahllbicatiglaty me;h@pd athegenship@sglassshiye ailiﬂ,d)Eccanrfe nlidiéed for ergonomics

reservoir housing according to and adapted for a
P‘édqmﬁéf POIBPTG{S%%% the gesprygirhousing. The

rcservcnpfﬂ)%'ng?b%@u\r‘)@{l S%@quﬁ@ﬁlb?éc't %?’Elllt}/()n Ay E@%gﬂflzplg A %/glume of about 100

enera ape” and/ or can

ml to B¥0gonn r}ireiSranyQabeaSMQ/mﬂ itd abothasd ol arelt festwirsferab®, about 500 ml.
facilitate handling or conpressing the reservoir
AdvanigeRishiy Witheanupleasiyeisions Biededicaynd methré asibg gubjﬁcttlwntlon can

dellve%g)gjn%ﬁf 1# g&%g%ﬁ%&@& th 12%(2 Cé]){dglt}glh qy@g%%“ﬂ'fs t% g%gtio%hs The

fluid is/T&divetedansbamdtio PO @éxe rnaltey ped3aitts &Bbensed for irrigating eye wounds.
Advant ageous] y, with manual conpression, the device
For imigaiomréttroadp oF BEOUSE) H]eede: 4 TASHIEI o6 ADQ A PSigo a@qt\?@m ispgferred.

rﬁurﬁ’l u;; 5 ge%ljre%g %ﬁo%e%té%hgﬁg%&qﬂgoug%g%%gm% géc's a% one end a neck

portlordﬁhh&’ceﬁt&ﬁ’e @buthlOUe résch@iZkbughlg. Thowelk HAHRSSTRSrcE@MoiPRousing
used for irrigating eye wounds. For irrigation of

is genggpllindis!epst dightly smaldert lﬁecréiﬂese%orwﬂ asgthan dfc whoveir hopgng. The

F ferr eg
e N T A N T
formecBomn@6ked Pfatdt€lN ah@ ﬁﬁﬁ@d&b tﬁehﬁoﬁlﬁ ld)tf heOfesdri@ir hE$@KY Ol e material
hou5|ng The neck portion of the reservoir housing
used for the neck portion of the reservoir housing can be the same as the material used to make
the reservoir housing cylinder. Alternatively, the neck portion can be a different material, for

example, a more rigid or sturdy material than the compressible material forming the reservoir
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25 is generally at least slightly smaller in cross
sectional area than the reservoir housing. The
WO e@8/vnil4 housi ng neck is preferably integral PT/Islodzeks185
with the reservoir housing, but can be forned or
nol ded separately and affix to the mouth of the
reservoir housing. The material wused for the neck
housing ﬁvéﬁllha%n L t?)lgag%prl]c—g %ﬁeegxﬁgté}{% U{%Cé({] %ﬁﬁé@%geg @%‘o&&;ﬁ;&qﬂ%ﬁc@ I%rﬁrgt n§&tal or a hard
plasticCotlthé@drs.. Al ternatively, the neck portion can be a
different material, for 30 exanple, a nore rigid or )
sWith agpermmirdopsing empedimgats daptpredulsiapieek partienithd disdapgergeans is

. he reservoir 2008/ 077114 PCT/ US2007/ 088185 ..15
il hRaT kP Pl <L Rt btk o S AP the neck
portiort BE HRERKrPEIF tho@iin€ 3th RRI@Eahnceling nftahd forPledihh®ly Bfixing a
the like. Wth reservoir housi ng enbodi nents t hat

dischaiign aaadetharate ckhqponnéaging mdaas cinsiobladgdirendariaichss, grooves, or other
typi cally disposed over and affixed to the neck .

mechalifficreclip e RErLi B R a8 ah Fent <Siine Pragk: Pt haischaree

means OfThE RENARERE Yithhs HAUS MY iHeathté B IEenhR neDP&Ebh S rming a male
means for detachably affixing a discharge nmeans

connectihg ped, o1 caftte cndmnisotrifag fmeamg ademale naingdeng dnded ths neck portion.
|.at ches, graqoves, or other mechanical connectio ‘
IR APt aRE TR Y Sty BB § Wi R AGEAS 10 whereby the

irrigatiBQ 581186 TrPtht h&seflioRGRRILehrolBRAS prtlErGON RRELH O oARAASner. A
can be on the outer face of the neck portion, formng

backsptasireliield 99camelst baygroewdd cittier gath thereservoinBousnregr witake discharge
formng a femal e connecting end of the neck portion.
means 10 |n a preferred enbodi nent, the di scharge nmeans has

arRldieRlshiavh ?{c};té&ﬂ%@ Ligs1aj9otebe rtﬁ@bfea}l}tﬂ%aréhﬁriﬁﬁagggﬁé? Ror other user)

solution in € reservolr passes throug
from bgkespdash iof Bdnanchddir neiatal body fludnther are Aixdiacikispldagtashed from the

oS e P e BT e
Q?SCLFS_ea Fﬁlel%ﬁh r&%ﬁh@é:tto' av‘%lisa%gsr%%iﬂ st%roaﬂi §€4o tfolﬂ%&%? ltlliSaE t}gefae[rga from

protessional (or other rom back-spl a
which thengireaanematatanvmiie boadwHidluitdentaoal isalagzemithemdivht Whghctan be

. splashed fromthe. wound when the wound i s contacted
achleV%ﬁJSﬂrﬁ:’ea ypalRyrgesiion FREan: ghbheurLirigas. ans walbaoyayigithe art can

r n t el -sed” luf |

v frSAEBENE 1618 1 el OB BE AT ACLAL AR TR g can v

achieveal edngvhiubiiplé hoedat dtesnozzks |can e prdstiaad b atvaribty Gif paddins on a
be achieved using@a typical syringe for irrigation. A

dischargg gcany. sugh dSrigfdrcuRE of LU MatiRFbwn in the art can 20

) | . : SV i
IO e d oL B BN YA o oo s
threadsusighgpb vl viligh &llovoiz kedplehitatarpaizdchmentan checlyesedtedimrigation

_in avariety of patterns on a discharge neans, such
solutiop hogles Thys.dhe disclygrameansaet B subipei ipvantign gan be interchangeable,

when (%@Qadlmlwtﬁe’ sc&gg-c%ﬁfatg L g?ome%n\%itﬁ %ndﬁr%g'a%gﬁ %oﬁ‘fﬁtoﬂ bottle as are
Cc neans at ar

onneécti ng
available. The screw-top design of the discharge means provides the operator with the option of

using the reservoir housing with the nozzles of the invention or to threadably remove the
discharge means and pour out or change the irrigation solution.
Each of the nozzles of the discharge means can be of any desirable size, preferably less

than one-cighth inch in diameter and having a size between about a 10 gauge hypodermic needle
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t hreads or grooves, which allow for conpl enentary
attachnment to currently available irrigation 25
wa@eloaiam bottl es. Thus, the di scharge neans oPCT/i82007/088185

subj ect invention can be interchangeabl e, when
desired, with the screwcap;that is provided with an
irrigation solution bottle as are available. The

and ab A8 B SRl Rt P ElsPE R AR TRLE BB o7 16 savee

needle OSF p@iobEI1E. "Spdazzli@enHdnstane shapee Bid s@BwAKn Fi@ure 2. The outlet
t hreadabl y renove the di scharge means and pour out or

port Ychanbeve fg axpmplyasn smesdrueicon! a3t BAZHo @boutHe) hingldsedior the

v e LS TR e AL B i o
be, for RRMhMG, RoBiabButllEiyReBodlRs idhdDofRdeEe hypoderm c

needl e WD 2008/ 077114 PCT/ US2007/ 088185 16 and about
dagb ofjhie gezaiesadh b thendmeeigt opthe herzi¢d opn hadiffegena sigeszad shapes.

ranging fromthat of .a 16.gayge, needl e to 2 auge
The difTEE) 2t QETA P Y s Rpded Goeh B ST Teans a
differefil FHdsBred: FEPExMMIL Ghe 108hEccI MRYIBRAY For £ QFeafX@R Labout 6 psi
an inner dianeter of about” 0.02 to about 0.07 I nches.
pressu€orhdnhibe desiveus isqshagkbly tezzdrmal Rigurtbe 2P, gatipe nozzle provides a
di gmeter of hhe.g’ nlet port 102 (proximal to the
PresSUIE & 8?\9%?}?3“8 RSt B gachengzzley o vl e, from about 0.05 to
ARUha R34 1BE BB Se iREnd 18re BACAIRH a&@ﬁtage 4B S0 Altel® other
the sane size or the nozzles can be différent sizes
nozzleandthghpkesor ndltedeadé Hf arigaiorsinatesiabfs promttedswalhduowrdseure being
. the liquid to be expelled fromthe discharge. ns at :
apphecﬁﬁ%%ﬂ%ﬁfmw Bastitls” T3 TR fé?erv%_?l%ﬁ%wggesﬁwu@zzlcs is
. - . v v A » N r .
v SR HS 0 L SLIEN 09, G B DAl Y FARLER i
througlg egikschazz neeaps, tvarelesl] be 1R opnesduise of rrigptidromatbositth@gh the
psi from each nozzle. The shaped nozzl es of the
shapedineg@fti on have the added. advantage when conpared to
b Lot AR RRch b hPlicck ot il AR Rirles Adaitionaly,
to dischegtithe iappltibedolutor hieapproprgat pregsuratier diaheteFof the nozzles can be
exanple, if a reservoir housing with shaped nozzles is
about Q-@Qp@ého%ﬁ{cbesi ipgliagede or even hel d upsi de-down with
TSR DU b BB Rort bl dRL. e Bl BELhg It supjoct device
would readitebeaagiersafodiand hd@iiptdbdebynthbergeddont havondrdiraey skslhapesart. The
nozzles. In a preferred enbodi nent, the di schar%e_ _
reservoiphgsimzoandgippiantsecantbs sorgd 1 p sterilogiixonsieal. ey, sterge packaging
- i i I I .on -sol ut | riat A
which £ GEARY $nf el {iloB R L0, AR ertll RhuARRLARE ificd fowards the

wound @n@2qicezE&ld & conpedses forexgélaoreliharg? theFso@iioh e the desired direction,
description of the device herein above, a nethod of _
and at thg degred pecssyB feeffecBypdon afguyng darin gy clsentamawntstas debris and

to deh'\l%g ﬂ}eﬁ%ﬁg&r ?gelnﬁﬁ)g Yok g?s%%hep ﬁ)rcfrgﬁﬁ 1|:] r\él\/lnd%d %Eﬁ)iwr.]ar y skill

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 one embodiment, the drug delivery device is provided in a sterile laceration tray. According
to the subject invention, the laceration tray has, in addition to the drug delivery device of the

subject invention, other items conveniently provided for treating wounds. Contemplated items
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reservoi r housing and contents can be stored in a

sterile environnent, e.g., sterile packaging which is
wop@sedii4medi ately prior to use. The reservoi PCTTOSR0TIORS185

can be directed towards the wound and squeezed or

conpressed to expel or discharge the solution in the

desired direction, 25 and at the desired pressure to

that cagfbf ?&c@uded d‘h gq&cega%log tra xiﬁﬁ I ac‘ﬁt hrd GOPYS %t? 0t %mdﬁle ﬁefs (ie,5”

ive agen ee
floor-ghdie smcam! @mﬂs,orso(fz.@.\/léld?’d]&ﬁlg@émle dtitai llhﬁ s@lss%%)bﬁemostats (ie., 5"
understood that the descri bed disc e neans can be

ﬂoor@p@&@ keuged moseyitr hanedsiatk Faypsps Kiee- ;ﬂ%érgy ertispiesLieranps withéx2 teeth);

cups (z1e C har gﬁﬁg‘g %Q@s{)l,lt s%m %eélf Oeqﬁlg)cca gfler\/]%}c rsgrléqeﬁeg gl\éleil (ms 55 gauge x
5/8” n&a@vzﬂg@hgerx ﬁS’Sh&fd!EJ es bagenrat b 0ﬂeetd|[@ydreﬁmg@r(ﬂé r@u%@dﬁe@smgs)

he subj ect |nvent|on the | aceration tray has,
drapes &ickli nqlximeﬂcferteh@atdqi d@pcﬁél dngddpyeld éi/é. cabsofentiewck b j ect

P EaDT R R o G R RBP AL CUTE G eSS Bss iepas 70 affixed
theretopgﬂou%go7’f1§€8§§<§1§rgclﬂea§19 20 i SRRk 1bRGIY @?edwdnﬁldaand the reservoir

| aceration tray include, but are not limted to,
housinp 68 i enhmEsbed slifdhaging tBé 1rr1gatot0rso¢;1tamahmmgb1ﬂ’m)dxscharge means 70.

i.e., 4.5" fl d t :
he sofEhE 288 B it et SRS oF Ui S0 G2 e ot
meﬁuﬁpﬁgﬁhhqugnostat) forceps (i.e., floor-grade tissue

forceps with 1x2 teeth); cups (i.e., 2 oz. nedicine
dmesryasens:ylr hages (0 cag.be chhpeeskadenaediy osyrai mga)mechanical means.
e x 5 5/8" needl e; auge X

For eximgle ﬁl@é)é?p@lorlrgayg @%&s the 5®seﬁ/@érd]pc&smgd+sg§sql goreq hegld or two

hands, g@g}@v]?&r %?éé@%%%}\g[ss@é ?zpéaslf( g% i ()bl{:é?xlle)f V'e%q Syirgs@\ﬁx%trﬁ@z{n‘?dcan be

pes ent to
activatedetorgederafe axheperwﬁetreaxa of &sgammu soldtpushegglb hehschmnge means.
di scharge neans, 70 affixed thereto is provided. The
di sepiapg@ethedid we Vherg et et foNwREe0 f‘ﬁ‘?e dwe%ae mgpigp 70 are
/ I -
ook PR SRR MR Gy DU, OS4SRRSOk SRR o

housing @ia d&nﬁlhﬁheﬁt@fwtdr@lectﬁ@mnb@sdIfSﬁérathl elﬁisca&rga niealg & &fixed to the
pressures of about 4 - 20 Ibs/in2, with a preferred
reservay; baustilze st digBsige mewsiis dineeled devwsandpithe Wetes sy d thafescrvoir
b V. t
housmz'zgrc%gfxﬂgéég?sct:ts q}%%g{t}ggé !éh}é %%ed nslltal%arg 0@%%1 gé@o k%%gﬁ@gglgg&v%ﬂfle nozzles
of the disuhgigegndsnk.Nng ei t her one hand or tmo hands, to
provi de increased Eressure (i.e., 16 psi).
/ﬂlg@ﬁmlw%ls)knoynﬁ & $RQNP EOT PRI RIS A taydd it vg@mid\@ép@‘ache@wnh a
small sgﬁgcee af%{;l %Gascpe?Lz%%n% eefr%oe Hartﬁcr]ésl \9% @ aﬂrée? (F)]ur Oacg ]area ge g., dirt,

anot

sand, dq\negaatamr)emmum Iﬁ&liﬁxh&ﬁleﬁ@oﬂﬁﬂesdéfslﬁﬁ@”u@ﬁ sOR@Bs v4d, but for a
are provided separatel the discharge nmeans is

moder?éfplﬁ pizedipatentiahly ca@tatnﬁl K. i%mrmie @facpuaéom &Sem/long and less
sin nt ar on fter
than 2 (an Hcep?a glgasﬁ%(g(g tg.%:Og il £ 95 mé’ra Cl%ou flﬁe USeC IVPIAngEr Solnr‘ﬁge order of
one to tM1t€ﬂsSﬁB?B@&qﬁﬁé@&r 1§ gsHol aelves cbﬁ’t\éﬁﬁ&ﬁed Weurldar Bfkation should
site, and the reservoir
continue at least until all visible, loose particulate matter has been removed.
Following is an example that illustrates procedures for practicing the invention. This

example should not be construed as limiting.
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20 housing is conpressed to discharge a di spersed
streamof irrigation solution through the nozzles of

wo b@s@draechar ge neans. Significantly, it is knoMiT/URZID7/088185
nore force is required to rid the wound of particles
with a small surface area (g.g., bacteria) than to
renove particles with a |arge surface area (e.g.

Exp¢¢#q§y_4@%?ﬁfﬂgfqu§§5_g . M ni mum r ecommended

ation solution vary, but for a 25

WHET ab iyt Iﬁ‘eieﬂds Podeiatid ahledicasitodiidr Radlgctayibbssibidl skilled in
exanple a laceration 3-6 cmlong and | ess than 2 cm

the artd@@bmedtcal pipdessipoal asgess@Othaiextept ofrtice gy uetained hydhe patient,
111011,1(11%,%%§}ﬁl Bng \Ie/ge tlIJxFeea n];r%lp mtutl]l%agrpdpgcr)prgaé \z}cfc% on rg%aﬁ%%ﬁ,it}heg? gge threatening
1113111’16%[«%@@1’111&({ fuh @ @ thii 86ty 56 Bdeblled C QN1 Wﬂuﬁd@ére ledstd tWnidim@del further
visible, |oose particulate matter has been renoved.
cmﬂwﬂﬁﬂﬂouwmhbﬂmsw@m igpainptogesshagingl | ustrat es procedures

ractj.ci ng,.t he vention, js 30.exa e .shoul d
19t <Butlies PRal Se R pigmeddh B auarasaBleSsi Sl Yotid have
perforﬂ?&ﬂ_ b doR00d 08848 oflfhe RUNVBEEsshie-inVE], Hﬁgﬁdi% but not limited to:
Rl GATI ON When a patient presents a wound to a
anatonn@dj arsalconvidapties, dentlh ohthe aroangrtypesiSinpmale. s kiridhgdjurn puncture
the ar t hat rofess | assesses, the extent
wound ifes patssioo s SHLEReBBy i Bt BRRTST et G gy would
be a de%rﬁﬁ{atlbh E?tﬁehﬁﬁi)%b@ﬁaﬁﬁiﬂbﬁ Qfme ARPABEIALR 1RCIdcBRence of the
regarding these life threatenlng 51njuries is
mjury toerdsontaeeh, grgs aorharstn@hgn ofsr weandr deldhthetinledwolindsrsasseciated with

covere urth nta ti.on until the .
an incregse it ‘QP %"Jun P{%ﬁ @%rsexﬂ‘é‘af n@}ag maﬂé.‘{%F 6‘H‘t1 %‘?en%‘ﬂé“ apeutics
demnﬁpund it is assuned that a nedlcal pr of essi onal woul d

have perforned a detailed evaluation of the extent of
tihsswani ajlcilmotlindmlgluidiiwgatlﬂmomion olfthtrihtddl dage professional, could be

aneslhqtcug %g11p§ a%il)lljng{xl; ?OCéP 3)% I gggcgrg]sqpe?tﬁj: tﬁgrﬁﬁ ¢ W Lhe (\f—%fle\%%% method
begins bMtFx?aatn!"@lys SthhESsthefit by W b whar L@lr%bfhggvsre El nidifod dflﬂ?c subject

ded 1n this exam nati on woul tern1nat|on
inventiof. t he type(s) of contan1nat|on time el apsed between

the occyrrence of the injur presentatio
dBRNS TR &ea?u&ks%%? ol SR RgOTERS B bioga reservoir

S [ n 0
housmg $RE g%&q A8l 0 caffe ?gg lrﬁ%?%é mglgc% 9@&%&& bg HhEGLt ORormally, it

would bé bﬂdtuln dreahmuhamémnqbat a boitlsholdhlg fekieomoWhd afings the medical care

surroundi ng tissue, the option of the heal th care
professingt WLspibnapen t Gt ne‘-‘é‘ﬁ%ﬂlﬂb‘%o‘i? SRRPSHIS iyl Pisfrally protected by

astenl\%\gﬁ)% to%( SRIRL @t }?smﬁ Ligkp before the

und-c nS|ng egins. Alternatively, an
E(D’t&sltl’m&tcpﬂls witheleoudd hiveareen exiisad thiddd€thie e®ednit housing having
nmet hod of the subject _invention.
the discharge means affixed therefo 1s directed towards the wound. Manual or mechanically
produced pressure is applied to the reservoir housing to expel the irrigation solution with active
agent 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 ml of irrigation solution. Heavily

contaminated or larger wounds may require 2-3 liters of irrigation solution. The health care
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In one enbodi nent, the subject device has a discharge
nmeans affixed to a reservoir 20 housing. The subject
waelewsoz7iean be held in either hand as preferrepCbysS100®088185
user. Normally, it would be held in the dom nant hand
in a bottle-holding fashion;qThis allows the nedica
care professional to gently open the wound if needed,
M S d I t
profeséé\%)ﬁea!r'f Ic{ngg é/%g%)e z{nttgge cg‘:(t’ﬁ]eocgse&t %eg Jﬁg%‘rﬁnp{o L{t efFO\(%nD B%é éhs%&rge means
in refetdnee dapt Wsuad tot ﬂaﬁhw:usmdt xhﬂwmebﬁ@mf%ﬁmseﬂcontdm@nanﬂ of
t he reservoir housing having 25 the di schar ge neans
afelloxees @fh@ﬂ@ﬂ drigstiel pldbe sewundiiaicds anteatippuidhe wawishshould be
underti¥e nn%ﬁ r%o hé)Xlﬁl Lot e?cgf%)?eecfjtp r?’tts ﬁ%?s%% gsceﬁ%m e{t Incg ;\jfls%b?e {’orelgn bodies

teServorr
or conWintiRarA¢E tdn¥ien. ﬁgﬁ)ﬁhﬁxﬁ B[)@i@é] Br b(hﬁarﬂ@léﬁﬂs &%e ﬂfunfdhﬁhe irrigation process
di scharge neans e wound shoul d be |rr|gated inthis
shouldfb&ghwe@wd fokawed by 4 roppaignaioay ildsnoey emtivonfarseygl ccynles

tiall t t ed
G dFERIGRBTY BRI Ght bae bITEC AR aFRdoms fgmased
tissue %ul@fbelréﬂah@@‘iﬂ OBad@lrdhéRPred AN y 30 contami nated or

| arger wounds may require 2-3 liters of irrigation
slotigationaf skihevopadd ush @aeels\A0apeY LA TIE . brasions, efc. are particular

RPCT/ US2007/ 08818 £ssion could vary the
well-syied fargisyiga a&‘i%@ﬂ%%‘@ﬁ% S“{’JP‘FB%Y‘%“ "sol ution fromthe

di scharge neans in reference to the wound to further

assist with the di sl odgenent of contam nants.
EXAMEGIH dwi RQUAES OF ALYINISTIRGeE IO of t he wound, a

re-exam nation of the.woun dert ken

LR RO B PG gy S ined Sioh BEGGh BS Fderidfdine o
mﬁsmﬁ&nﬁth@&p foreign bodies 5 or contam nants remain

H forei gn bodies or contam nants are found, the

: |rr|gat|on process shoul d be repeated fol | owed by a

r-e ox-2.m At 1 On- Thl Qo YRV f‘l‘\l’)fl auye -F oOf--Sever al r~\1r~| A
A CAATTY llul] A\ A} mro ||u] UTTormrrmue " TurTTToevioeT ]\Jl AR A

Once irrigati o albdes1 bdﬁntmﬁp&tﬁhaﬂatratlm , ho visible
contan nants renainy s the danaged—tissue-would-be
]Dﬂ“WEbQPFEH in a standaP@&B8t ed f ashi on. Irrigation of

AURISHL s SUCh S| Qs SGnaPaTy PREHELES,

e A DF-ASH-ONS @G weBE-@ - PAF-E4-CUl-aF wel-to-sul-t-ed--f.or

BUCGALr i gati on accor di ngAtminishetisdbfect towmd rtchat, geRo(ANRkdn
2- ROUTES OF ADM NI STRAT Heshohdbl e 1 provides a listing

CONJ%C¥R;I ous ‘routes o ?Fgg}ts?rl %I‘éa ;eg(%mgn%a\[f tclilﬁc’eren%rane

accord ng to the su
of pfes B P e %Vﬁf%%@%ﬁeg St the

Rout es of Admi nistra
AURI CULAR (OT1. O Adnif @kratlon to _or_by way of the

CUTAREDUS Administration to the skin.

DENTAL Admmlstranon to a tooth or teeth.
ENDOCERVICAL Administration w1th1n the canal of the cervix uteri.

Synonymous with the term 1ntracerv1cal

ENDOSINUSIAL Administration within the nasal sinuses of thc head.
FNDOI RACHEAL Administration directly into the trachea.
ENTERAI Administration directly into the intestines.

: EPIDURAL Administration upon or over the dura mater.
EXTRA-AMNIOTIC - Administration to the“ ;nifside of the membrane enveloping

the fetus




BUCCAL Admi nistration directed toward the cheek,
generally from wthin the nouth. CONJUNCTI VAL

wW@\doos7 a4 ati on to the conjunctiva,
lines the eyelids and covers the

menbr ane that
exposed surface of t

Adm nistration to the skin.
ENDCCERVH-CAL—Adm-ri-strationwthirr—

t he del i caP@T/US2007/088185
he [ 1. CUTANEQUS

eyebg
DENTAL Adm nistration to

the canal of tHabiel viBoutessofiAdminigrgtifus with t he

tracerw cal .

elivgry Ropfe [ 50TV Pa

END(PSI NUSI AL Adm ni strati on
Deserpion |\ o L ead. ENDOTRACHEAL

EXTRWdORPOSEAIAL | On dire

Ahﬁﬁmhsﬁ&tﬁ)ntohﬁldte bAgBBaly. ENTERAL

Admi-ni-st-rat-iomn-di-re
INFICERATIN

stration upon
EXTRA- AVNI OTI C Admi |

.' H ERL-D-IRAL
.all IIIlU lIIC IIIlelllICD LT DJURNAL

éﬁmwgpthnﬁ}@at Hvlis Trrptbafpnces passing nto tissue
WWses At inreelo t he out si de of the

@qﬁr rane envel opi ng.
e US2007/.088185

£

: éﬁzﬁ]ﬁmﬁr@tﬁoﬁﬁo X}gn

%’QQI%/CIQfZ(?C}&Aﬁ tissue.

1.es

INTRAABDOMSNAGL i on  Del i

z_e&emyusﬁa)tuml@vﬂaesrhas akmtbmem

INTRF%&F@ @ OREAL™AdMI

| ON_Admi ni.s

%\atratlon qutsideofthe DOCIy-

SR PAAR 8Bt s i n subst ances

INTR&Q@Q&H\Q into tissue

Aﬁlﬂﬁl%%&ldﬁrwﬂhm tﬁe 91@ 1)1% ducts oF gallbl-adder

LNTERSTL. TL.AI Aal at.l1 + t
TNTM%%@Y%H% es of a ti sHdanistpiTRALNBION AL
N tration wth Qg& | RA- ARTT CULAR
(INT an% ]ﬁl §f r.at.i.on.wi.t.h Adlilﬂﬁsrtxr?&% qﬁ'elf\lfﬁ LLARY.

INTRMA&IRTILB@IN@USOH Wi th

Adlﬁthatrbﬂldn@wthm d @rttapef Sidodhondral.

galtbt-adder:—t NTRAB‘“ CHI-AL Adm“n“rS‘tr?t“l onwW hL

?%W%J iV . (o ]:H.IS.LT.athIl V\athm)& pd:[h lggic c\m}g such as occurs n
| ‘me.a.. .. ... the hing i tubéreulosis. -
INTRAC)QV FTARY- -+« oo -u Aﬂmmibtmtmn Witk a no'n—patho}oglc cavity, such as that

| NTRAGARDI AC Admi ni ¢

’&fr fiz) éeg\nx \MC¥LE (grl})@mb &RGdch as that which is

¢ formed as the result of a wound.

INTRAC EREBRAL

Administration within the cerebrurn

INTRACORPORUS C AVERNOSU M

Administration within the dilatable spaces of thc corporus -
cavernosa of the penis.

INTRADUCTAL Administration within the duct of a gland.
‘INTRADUODENAL Administration within the duodenum. |
INTRADURAL . Administration within or beneath the dura.
INTRAESOPHAGEAL ) Administration withiﬁ the esophagﬁbsb. |
INTRAGASTRIC Administration within the stomach.
“INTRAILEAL Administration within the distal portion of the small
intestine, from the jejunum to the cecum.

“IﬁTRALESIONAL - Administration within or introduced directly into a localized

lesion. ;
INTRALUMINAL Administration within the lumen of a tube.
INTRALYMPHATIC Administration within the lymph.
INTRAMEDULLARY Administration within the marrow cavity of a bone.
INTRAMENINGEAL - Administration within“t.h.e meginges (the three membranes

 that envelope the brain and spinal cord).

INTRAOCULAR

- Administration within the eye.




| NTRACARTI LACTI NOUS Adm ni stration within a cartil age;

endochondral . | NTRACAVERNOUS Adm nistration within a
w@atokoragi c cavity, such as occurs in the | ungP€TUS2007/088185

tubercul osis. | NTRACAVI TARY Administration within a

non- pat hol ogi ¢ cavity, such,as that of the cervix,

uterus or penis or such as that whi ch is forned as

LNFERAGGERDERDAL

I.IIC ICDUI l. UI a - Wout

IU 'INT TNVACLEIREDINAL I‘\UIII LI Ol. 1 O.l.l on

WI thin the cer éBrh!eri ~ | RompesCdRPORUIES CANERNOSL' M

Deli %I tration V\Athl@the di [ at abl'e spaces of the
- ‘V§5¥. " cavernosa HE9ani s, | NTRADUCTAL
INTRAGUARIAS T at i On Wi t i Raiahesuetithtiohn e G1ARd.

= - NTRADUODENAL:--Ad -1
RARFFRASIRAL Admi ni st r

3

éﬂmwﬁqumﬂﬁlfoﬁle baivediun - t he dur a.

HAGEAL  Admi
RAGASTRLC. Admi ni.s

vrhlY

?&B msﬁ*&ﬁloqﬂi{ Wm tliJ1$ Eerttor}ealec%\%ﬁ,h agus.

on...W

INTRANTERARIALEAL  Adni ni st r Atlintifstrddidonyithirt thepldmst al portion of |
he I intestineTfrom-the num-to-t-he~cecum
INTRARRASIARE] ONAL Admi ni éf‘%ﬂfﬁtrawwi 1 e Bt R elefiuc od

INTRQPIEIQ%M(RY nto a Ioc(
sarscocoo ACH-APSEF-at- -0 Wht-hi

mul%@ﬂmﬂl&l%@ﬁh thé M{gi% WML NAL.

a0 f a...5-Lh

INTMWRALYWI | ATI C Adm

II LII\, | UTrrecTT ot (& ¥ Luu\,

Ailyimngsgreticonyithint the nastlve pérjoniptal sinuses.

INTRAM ohe L.NL IQAI\/F

DULLARY Adm nl

ﬁf}lra Lon wtf row cavity

atjon Wi fi qt:h cir{égrﬁpcva%ﬁnm. n..t.he.

INTRmmges (t he three

1d=s Illdl cord)
INTRTI\

neiibisanes withat thenmevigpevityea pual n
NTRACCULAR-Admi-nt-strationw-t-hi-n-———-

US\wo 2008/ 07 729 MpEiNSItoT7T 98185 21 Table |

INTRATMLﬁ%ROf Admi ni st

L.NEFRACNARL-ANMN...Ad 3.0
T TN TNV ECXE PN PO T T rer

A@ﬁﬂn%ﬂatlmﬂh%y tegi%%t e Description

-f r gf ] nn W he nuar AV
L e

INTRANHRAPERI CARDI AL Ad
pericardi um

l.

ﬁ\ﬁhmgtsrramqnoﬂthw ihhcqneur@pmal ﬂu1d at any level of
the cerebrospinal axis, including injection into the cerebral
ventricles.

INTRATHORACIC

Administration within the thorax (internal to the ribs);
synonymous with the term endothoracic.
| INTR AT ‘UﬁU IAR Administration within the tubules of an organ.
fNTMTUMOR - Administration within a tumor.
| INTRATYMPANIC Administra;fi;)n within the aurus media.
INTRAUTERINE Administration within the utéms.
;INTRAVESICAL ‘Admiﬁistration within the bladder.
INTRAVITREAL Administration within the Qﬁreous body of the eye.
IRRIGATION Administration to bathe or ﬂuéh open wdﬁﬁds or body
cawtles
LARYNGEAL Administration dlrectly upon the larynx.
NASAL Administration to the nose; administered by way of thé nose.
NASOGASTRIC Administration through the nose and into the stomach,
usually by means of a tube.
OCCLUSIVE DRESSING Administration by the topical route which is then bovered by
- TECHNIQUE a dressing which occludes the area.
OPHTHALMIC Administration to the external eye.

Admlmstratlon to or by way of the mouth




| NTRAPERI TONEAL Adm ni stration within the peritoneal
cavity. |INTRAPLEURAL = Adm nistration within the
wW@bk@anzaz114 | NTRAPROSTATI C Adm ni stration wi t hi nP€T®€S2007/088185
prostate gland. | NTRAPULMONARY Admi nistration within
the lungs or its bronchi. NTRASI NAL Admi nistration
within the nasal or periorbital sinuses. It |
~RASPHNAL-Adnini-strattonwt-hi-nthe-vertebrat—cottmm s
| NTRASYNOVI AL Abileil stRattteoefl Adlmiistratien synovi al

%‘Dehvcavgoxlt of ‘a joint. NTRATENDI 'NOUS "Admi ni stration
oMY G tendon. | NTRRIERHBULAR Adnini.stration w thin

jORommyummcl e. | NTRAT HE&ALmMJH d?ﬂeSﬂly't@ftHeQﬁbuVM 4nB Ignarme“ .

CUI USMYil IIClI | | UI u alrty | CVCI L ||c cer-ent OspPrrrai

PERCESEﬂEOV%cI udi ng i nj e AmBRIRRIGhoREh Beflebr al

PERINI@H&@L&IL es. | NTRAT G nﬁﬁﬁ@iﬂi‘&%r i&hon W thin the

thorax.(internal..to.i syvnhonvihous.w.t.h. .the

PERIDM endot horaci c.  ANFRATWRIARCALFIdR0ShE airh eatcwbt thi $pinal
the tubul es of an or gad. NTRATUMOR Admi ni strati on

g tunor T NTRATYVPANE CAdmini-stratonwt-hin
PFRI%I}

rus media, | NEERUPERINESYAGIHESOERE POt hi n

pER@mmler us. | NTRAVF §h§ﬁymma%®g5@gdﬂpn within the

hl.addar LINFERANL.- FREAL Nt okt d o i n 'I' ha

T Tauuci, T TNTTNNVT PN\ I_\UIII nmrouvirraliti UII V\ll T

RECT¢{-t r eous body of theaAéVéllsﬁhmltGﬂdﬁlr@wnAdm n| stration to

LARYI m ni'str aor noas 11 torqoca rs s?lec
NASAL..Admi.ni.st.r.ati.on. to K’ nd se: A qq ered..by. way

RESP%%BMFIA ﬁpe n: mlngsgratlon 1?111¥ the & respl{?gory Tsxact %mhah@g orally

RETROBULRERNOse.  NASOGASRTRInGrém Ha:hﬁti It}atphﬁb'bruahnﬁutgh e;tebaal

nose-and-into-the-stomach;usuati means=of

SOFTYTWEE  occLus| VE DRE‘>éP‘N|@15}X€l‘t*ﬁ“riW§taP3éiqﬂdﬁSLﬁy t he topl cal

supAk@dtiRoWl ch i's then ﬁ@M%qﬁ%&%ekeam—ﬁﬁQﬁ"\uhﬁ%ﬁ a dressi ng
e \MA-GR--O€€HUdeS-t-he-af-ea:.~CRHIHALM-C-Adm-ni-str.at-i-on..1.0.

SUBCONEURKEIEARal eye. (MmlSAdmnnrhestaﬂetm amjwnotiver by way
: of the nouth. WO 2008/ 077114 PCT/ US2007/ 088185

' SUBCUTANEOUS Administration beneath the skin; hypodermic. Synonymous

with the term SUBDERMAL.
 SUBLINGUAL Administration beneath the tongue.
| SUBMUCOSAL Administration beneath the mucous membrane.

TOPICAL Administration to a particular épot on the outer surface of the
body. The E2B term TRANSMAMMARY is a subset of the
term.

TRANSMU COSAL Administration across fhe mucosa.

 TRANSPLACENTAL Administration through or across the placenta.

TRANSTRACHEAL bAdministrati.oﬁ‘ “through the wall of the trachea.

TRANSTYMPANIC Administration across or thfough the tympanic cavny i

URETERAL | Administration into the u‘rebter. )

URETHRAL Administration into the urethra.

VAGINAL Administration into the Vagina:




22 Table | - Routes of Adm nistration Delivery Route
Description OROP F LARYNGEAL Adm nistration directly

wo eoosloz7imbut h and pharynx. PERCUTANEQUS Admi nPGT/DS100T088185
through the skin. ----------------- PERI ARTI CULAR
Admi nistration around a joipt. PERI DURAL
Adm ni stration to the outside of the dura mater of the

[ 1 i st ' r hnge:a:.
S e A I S
illustratio©plirpo R aAd nianivaticdt modi fcaidieorrdahgsnin light thereof will be
RESPI RATORY. (I NHALATI ON) Administration within the _
suggested sppereanssiiilicd Hrthe By apdhirs it bryinelugded yithinthg it ang ppgiicw of this
. t em f RETROBULBAR Adm ni stration
applicgBfitha e TUR SThE o flch it claifs] eyebal | . SOFT Tl SSUE
Adm nistration into any soft tissue. SUBARACHNO D
adm ni stration beneath the arachnoid. SUBCONJUNCTI VAL
Adm ni stration beneath the conjunctiva. SUBCUTANEQUS
Adm ni stration beneath the skin; hypoderm c.
Synonynous w th the term SUBDERVAL. SUBLI NGUAL
Adm ni stration beneath the tongue. SUBMJCOSAL
Adm ni stration beneath the nmucous nmenbrane. TOPI CAL
Adm ni stration to a particular spot on the outer
surface of the body. The E2B ter m TRANSMAMMVARY is a
subset of the term TRANSMJUCOSAL Adni nistration
across the mucoua. TRANSPLACENTAL Admi nistration
through or across the placenta. TRANSTRACI |EAL A d
ni i ni stration through the wall of the trachea.
TRANSTYMPANI C Admi ni stration across or through the
tynpanic cavity. URETERAL Admi nistration into the
ureter. URETHRAL Adm nistration into the urethra.




VAG NAL Adm nistration into the vagi na. WD 2008/ 077114
PCT/ US2007/ 088185 23 It shoul d be understood that the
wez@spraland enbodi ment descri bed herein is foPCT/US2007/088185

illustrative purposes only and that various

modi fications or changes in,light thereof will be

suggested to persons skilled in the art and are to be

i ncluded within the SpirbiAﬁﬂs purvi ew of this

application and the scopé o he appended cl ai ns. WO
Iclaim2008/ 077114 PCT/ US2007/ 088185 24 CLAIM5S | claim 1.

A wound irrigation device conprising a reservoir

housi ng, containing a sterile wound irrigation

Slo%lgviogrl?d irr\{ma {o%i VISCgiC(()jm \Ar’?slillyd oL rriv%l?i)i on devi 5% teril d

conpr I 8es A UG SRa ge” RANS TivaY ™A ratys Cgptaming a steriic woun
irrigatiph 6SiE ki, 5@Ereh RBWORId iFRlatoRTE chompliSdtaldRh£8¢ MbdRMat directs

when said reservoir housing is pressurized, wherein
apressgarad strege i siid whoudimgptios splutien wherssardasdryaniiousing is pressurized,

where O BRI FolEhE e OB B SRR e s
dischafl Heatb @bhipE seMOA BHrhlith | 0T ok Mro8 S WHiIGNsA@3REK WOBRY irrigation

_the reservoir housing is conpressed, and wherein said =
solutiopycpabsgs iwhen @z feservor dlousing s wompedssdsindtvdrardie sydtvequld irrigation

. having chl orhexjdine therein...2. .The wound irrigation
solutiog Z0rpHs Sisglly Hrteg "Pong I Bl MR R ont ai ns f rom 250
m to 750 in] of wound irrigation solution. 3. The

wound irrigation device, according to claiml, wherein
eaclheafougd ird gploon devirgsacgorddigdoretaen 1ofvhichoemtaine fibma 50l to 750

auge to.a 2 auge needle. 4. The wound irrigation
“ﬂOf%%ngEH%E@bﬁgPﬁﬂlto claim 1, wherein said device
further conprises a backsplash shield. 5. The device,

according to claiml1l, wherein the biologically active

ajgellie weundohi gitibe dedicaecairdag t¢onleentls ahieem afth bésgd ports has a
: th 0.05 % 6. The device, according to claiml,
‘hmnmﬁhgﬂgﬁﬂa ﬂ%aﬂgdﬁﬁg?F%qéggﬁﬁﬁnﬁﬁﬁ%tion is water, not

saline, and wherein the chlorhexidine is in the form

of chl orhexi di ne gluconate. 7. The device, according

tdo dhaiwoubd ifugdtivardeveepicesidimg @ddaind dnathebdiolsaidi daldeyfurther

active nts.. S. The device, according to claim1,
COHW"Wﬁ%?@FH“ﬁ%gsbﬁkbf the irrigation solution is between

5. The device, according to claim 1, wherein the biologically active agent is

chlorhexidine at a concentration of less than 0.05 %.

6. The device, according to claim 1, wherein the wound irrigation solution is water, not

saline, and wherein the chlorhexidine is in the form of chlorhexidine gluconate.

7. The device, according to claim 1, further comprising additional biologically active

agents.

8. The device, according to claim 1, wherein the pH of the irrigation solution is between

pH 5.5 and pH 7.0.



pH 5.5 and pH 7.0. WO 2008/077114 PCT/ US2007/ 088185
25 9. The device, according to claim1l, having ports

wo bas/ocanpr i se shaped nozzl es wherein the inlPCT/US200Te88185
nozzle is rounded and is larger than the outlet. 10. A
met hod for irrigating a woung, said nethod conprising
the followi ng steps: (a) providing a sterile

0 LR AL 0, L VR SR G0 5

the inlét'th kigatdzole idevhaeal aRINplirg@sha e sahar ge  neans t hat
directs a pressurized streamof said wound irrigation
sol ution when said reservoir housing is pressurized,
rein.said reservoir hgousi. IS ,made of resilient
Rl R e R e

NBANS FOWRIgSS StedilP bl lifga@dn PEShSod i QUEBuirEBation device
sald sterile wound irrigation solution passes when

comprisiig & wsarvioihpusiogsiigeinsagonpirdsisaghtioanttvish epaiprisessadligcharge

means\(lt\%f %gﬁei?tré rgltplg%téﬁrt?%ne Ssgﬁ!eg%‘iqogga@ov%u&h?%z%gioﬁ Elg@xl{i\glg I)\%}Ihgrll gz?léi reservolr
housinB A rdA8ur$Rd 2 hbRir kA€ hadedRit RusWRUROmadd bf 4atdiBéht compressible
solution toward said wound; and (c¢) discharging said

materigloud dvliergin gaitlidosehaugk umdaosn compmses ai pdurabgerfoirts through nhich said
.,..and -t hrqugh id ports.to.produce a dispersed strea .
sterile §pund irieisaliion PSS BRCLER Ger R dOHERE B TP ey #hd Wherein
said wiEHINehigaWBE ESluNo® 8biHpics RRh Bk Rlih@am i s applied with
sufficient force to dislodge contam nants, thereby

eb ectdineeting the disglarzengearmiadd weermdir hausingFoeas tpatidvbatge the wound-
: .,facc§rﬁin tqch§in11%, 3herein said wound-irrigation
IMgANGR YU YR OMET 3'S S 4P fromsaid ports at a pressure

et weefs@bouls il S@bc&tﬁﬂ%\rﬁ@%ﬁ sSR! Fﬁoﬁli Zsr%id-r?%e%gh%gvsing and

according to claiml0, erein from 250 to 75
througbfaishpentdo praducgatlispersglitngtrn ofisaiswappl-ireghtipo selafieh directed at said

wound. 13...The thod, acgcordin o. claim 10, erein .
wounds e insgiiisr frer Rerd s e &R BT Euh stortes gontaminans,

thereby-&ffechilEly TRiHGML sA¢GRLAING to claim 10, further
conprisingTrinsing the wound within 5 mnutes with a

wound irrigation solution that does not contain
chl orhexi di ne. 15. The nethod, accordi to claim10, =
eq TG etk aeCsmer At e sk PercBr sai fiaHa mgyon solution is
dischare@8 RoBshid forRGTa YR2QE/RRALR b0 1A P andRBoTE :
e ccopg}%%ﬁ?osgﬁgin1lo, ereinothgﬁgfggog?%g®P§§active
agent is
12. The method, according to claim 10, wherein from 250 ml to 750 ml of wound

irrigation solution is applied to said wound.

13. The method, according to claim 10, wherein said device further comprises a
backsplash shield.
14. The method, according to claim 10, further comprising rinsing the wound within 5

minutes with a wound irrigation solution that does not contain chlorhexidine.

15. The method, according to claim 10, used to treat a wound in the skin of a human.



chl orhexi dine at a concentration of |ess than 0.05 %
17. The nethod, according to claim 10, wherein the
wowwsa7ilng i gation solution is water, not sal i P€l/US20d7/088185
wherein the chlorhexidine is in the form of
chl or hexi di ne gluconate. 18.,,The nethod, according to
cIain110 further conprising additional biologically
' Vﬁle %8& l_ﬁccgirgdtl TIPO C[El%s‘lhﬁgj WS rt?k nt%ol%gm& actlve agent is
erei Irrigati’on so et ween
chlorhpHdme 2t @Bﬁceiﬂrﬁloa-ofz&s thehe . oethod, according to claim
10, having ports that conprise shaped nozzles wherein
the inlet to the nozzle is rounded and is larger than
t P?e ﬁlliletr{lee[hod according to claim 10, wherein the wound irrigation solution is water,

not saline, and wherein the chlorhexidine is in the form of chlorhexidine gluconate.

18. The method, according to claim 10, further comprising additional biologically active

agents.

19. The method, according to claim 10, wherein the pH of the irrigation solution is

between pH 5.5 and pH 7.0.

20. The method, according to claim 10, having ports that comprise shaped nozzles

wherein the inlet to the nozzle is rounded and is larger than the outlet.



