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DESCRI PTI ON DEVI CES AND METHODS FOR DELI VERI NG ACTI VE
AGENTS TO TARGET SI TES 5 CROSS- REFERENCE TO A RELATED
"APPLI CATI ON 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 its entirety. 10 BACKGROUND OF THE

I NVENTI ON One BESE@&P@Fﬁ@t chal I enges in the
health care profession I's delivering drugs and ot her
therapeutic agents to the site(s) where their activity
is needed. Thus, there are many therapeutic agents

whaE¥ 1GES ANI MIEEHODS QR rh eAGUSEE Al EREAE
met hods of deli ve n LAstrati on 15do not
result in optimal g%%gé%§§??§ﬁﬁ%¥ the agent to the
site(s) where its activity would be nost beneficial.
There is a wide variety of options for adm nistering
t her apEROSS- REERRENCE FO phRELAHT FTEABRLIGATION
adm ni stration poses uni que chall enges. These
chal | enges include fornulating the active agent in a

TIREYSHIRLAGH SaitdthesseRt sl S, SRR apPlic86h SBEal N 60/875,788,
agent to the appropriate site, delivering 20 a

filed Deceroberel® 206, oichns hengby itcorgforated by eefergagstintitsantiiesy.

effective and not toxic, and avoidi ng degradati on of
the agent such as that which occurs when an agent is
admi ni st er ez SFRGROGRD GF amk INSVEXTRSRD to enzymes,
t he i mmune system and vari ous netabolic processes.

Onef thargréat ghallengeschdh¢ berdihngrepreifassinnendelfvering drugs and other

T TR SO NS AT -
agents whbBERR Aidhd8 & C%H ?&nfs@%b’é&aﬁs&tJﬁ?reﬁqﬂ%tﬂécﬁ%rfééﬂvgﬂf A adMinistration

active Ingredients of a nature and at a concéentrati on

“do not resultan optsmali fréseatakibn of theragentitopesste)) ehetedtsacthviey@ould be most

. utilizing systemic routes such as oral and intravenous
beneficialy i nj st ration. Thus, direct administrati on of an

. | " . . ¥ X
IR 45 056 s B LERCARSALEpUR UEDLLABEh, fec
route of adraimidtchéibh posgh ahiqeadeadiehgest Ehess clodlledgdsiinduderformaditingghe active
i agents to the specific tissues and cells where the .
agent in a pRysaelpgically-acceptoble cagion diedgihe respde thepppropyiate piggy deliyering

a concenl%rcjlrtiroﬁlhﬁ)rta gmgﬁntn&t g&'{vteh%n?’ g{u{t adicki Q03 JJBLbP 9)%(1(? fanﬁoé‘%gding

gati on have not typically been conbi ned w th
degradati@DoH A PEINABEDUS thkit wehiclebdcwdy when an agent is administered systemically
and is exposed to enzymes, the immune system and 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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Tn the managenent and treatnent of a wound there are

three primary objectives: (1) prevention of infection,

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

(3) preservation and/or restoration of cosnetic

appear ance. The nost inportant of these objectives is

the prevention of infection. Success in the prevention

! . . I

1 the PRLFELAL A EBRkK, A1 B Hofe BB B AF Sofborivts: (1)
preventiaip p€ & factid, ¢Anprberyaities anded resaaton béﬁimneml anldC(\BIE}b&rservatlon

heretof ore, wound irri gatl on has not been di rect

and/or r@%%rlﬁwfvﬁwﬁe% aPRearngs- stihgt ey ismodanigel thess OEJQPPVGS is the
preventl{)xf gﬁgl?elghg{}m I?lﬁe B}é@%t‘égrnsog%rﬁ%é%@tg?rfa%ﬁ?ageg@ the. htealm g process
and the d@greer 9 Waith f@tﬁctl\bh et ebsctioappdataacomshd ;blfeﬁsrmﬂand/or restored.

peri mental evidence s %ests that a critical |eve
Howeve@ﬂxe{ffggp@ﬁ wgmp(glmg_e@oa B&x@yg get Eroptly oombipehvits the aﬁx@rmstratmn of

drugs th% %ﬁqr ek ﬁgcl‘e%n oSk IISQk‘)ﬁOI’lJIO%%{gédIBl unds typically

I'evel’s grea ct eria per gram of
It isSlgiéfvn ﬂd@ﬂﬂﬂﬁluﬁfb‘eﬁ Bf bagatwisi Nérgxida detehinatitr AUNRIthe a wound
wounds are contam nated by the tine the wound is o
becomespinfgead-ed Experimeniali eviflencar wigeasts |thatya faiticnl desehent bacteria is
approxn{x%e'crallygl 0’ Daoé:alrl%n}s Jier %%am tel%ﬁhleﬁ %03{1 | 79 ?ev%f VX\)QMHQ typically heal; at

at | 0 I’TEF ge

levels gr Eaaﬁthﬁrffﬁﬁ’tbacteﬁ@ﬁ@'gﬁaxﬁﬁf {¥eE, geas dMeeh l%b@l@e infected. All traumatic
19(6):704-708). Dirty wounds, or 15 those that have

‘wounds gest cqmé@nma@ rvethie iimenthg veoundhis resentgd éo |2 Ikléqhyalt qgrey acility for

. .treatmen? E]gﬁe,t gr%%l? %dl[ﬂc()g)ﬁ] “Flgé)téx?prefm%%@t gl\?\?ou gl%? ulﬁg@l)%g ng I?,?sed in the
. EmergemRa@é)y ftﬁlehf"’ ARBLIROP BNy ddrey \Mb‘éﬁkdné $9(6): V®4~¢@$) fOfrty wounds, or

avoi i nfection and expediting wound healin ot
MngQA acteria at

_ those. tham;am mt erntrfpaé@d withintsixdaush pr 9 eangniamyngt

evets o Bl @b B R BB OR R e B hB R b e

wound 1%!&?%r'a001d%% iRRSRd @ddsexﬁ)eﬁhng\@sfoﬁndl gedlzkant to the
br oad- spectrum anti-bioticS commonly used to treat

Mdtbivillifresstard n tStdgihplocos-us naumzke RERE A Imfentuamdxsotdaea;ed by

Staphyloggﬁfigﬁ%%gqq?erru | bio%tﬁ é@%l‘{c n Iq%)ézi? IS%!%% §t§atu§srﬂrystapil emerged in
aospualsgﬁﬂoazx}e%g%moafﬁé Skhdl(d ahﬁb twﬁés &ﬁﬁnsﬂ1yt£@d fd fr&dt them.

to be resistant t but nost power f ul
These amdibugs iStlagh rethitidmi mchomegem abmmohamnbﬂmss lsudheassoxacﬂhn,

pemcﬂhr% ﬁfgpe ng(gc;celi{mj Iﬁu@%gqﬂ%l é}é%lg{il]gr%ﬁ@g @())l{y{q%tog%rs HUKPHS Y\l\%ﬁgA) it was
one of th\é’?ﬁé‘tg%ﬁu% fo'%@i@ﬁrt?ﬂtsﬁ) %ﬂ%gt g%ﬁhﬁ?bfw%ﬁ%ué@f ections can

cause serious 1[I ness ections, "1 ncl uding

SMﬁS/bacmm are gonstally heguiesy drytesaniygenpee tisobedy through pichbsother
and heal thcare faciliti such as nursing homes and

wound. kgjolder afultsapdpeonie W%ﬁarqﬁﬁx% hippcaReaKErrdiTRRINE SR sepRdinary staph

mfectlon\LM ng{ %g%%)ﬁls lﬂl.eg%’,gﬁg aﬁy‘ﬁ mt'}“% ?%%?ﬁ%@%m rq%cﬁﬁﬁéﬁ%reguently

among p&SeARUN hbspiaBa6 hedltdayRoAlitieal suchadMrBéing hSmeeanmislyhh €enters,
for mané,seri ous skin and soft tissue infections and
E

who have wealeeng@ pn@yge sk sof pneunoni a. Wen not treated

v e

hp{hg H@?(%)%%ﬁ ?@dg%g'%g ggplIS’:apl gﬁ‘yt [ n?({eﬁconﬂ}}w?leydw? éf fhat form
of staph, RAGWHEY dothivh Gleity-Aeeaitdd MRSA, or 0e\- KRS s I%Qfonﬁi’b&@“@&ﬁany serious

Control and Prevention (CDC), the proportion of

infections that are 5 antim crobial resistant has been

growi ng. In 1974, MRSA infections accounted for two

percent of the total nunber of staph infections; in

1995 it was 22% and in 2004 it was nearly 63%

Addi tionally, recent research has suggested that

30-50% of the popul ation carries MRSA col oni es on

their bodies all the time, helping to facilitate the

spread of infection. A though MRSA has traditionally
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Vanconmycin is one of the few antibiotics stil

ef fective agai nst hospital strains of MRSA infection,

al though the drug is no | onger effective in every

case. Several drugs continue to work 20 agai nst

CA- MRSA, but CA-MRSA is a 5apid|y evol vi ng bacterium

and it nay be a matter of tinme before it t oo, becones

st ant ant i bi otics.

skin and §GTE 1S R G R R R e I ER e anspmon B BB iseigd prpvey
MRSA ilRbthrdeanedsgl.t he | evel of bacteria present in a

wound, i.e., reduce the incidence of infection. The

M%Msfmgomﬁmaspmmg rapidiyt 1héhtsUnéech$1atesanupﬁwﬂgdwide According

to the Cofttdpr Rk Tatiaf paf Brefrdion it i atitie Af frotine that are

anumlcrdH"'Q DRttt hﬁ@EJbﬂ%%Wl‘ﬁg L1 UARN £ Rections Qéc'oﬁht‘é@kor't\% percent
reduci ng | evel s of bacteria in and around the wound

of the totRhpumber e smpﬂmn&asowsounwﬁ%ﬁl it s i2280; pnd ¢ 30048 was nearly 63%.

Addi tlonglisb ?e-:‘:'cglté ES&Q %s?eldtéﬂaa %{) SP /@‘}fj tli?%ﬁ)lp?l lgl? cafcfggsq\/lﬁgA colonies

on their lﬁ%l?émhl%e @n@kﬁéﬂﬁﬁg to fabAitMle ﬁie%rea@%fn(f@&%%) "Maxim zi ng
Wound's Potential For ng, " Emergency Medi ci ne

AthnghMRB@(haB)tzaaﬁmﬁgl y b.earmmnsa,s aRioghtal-dsdociafeti9ffeytion, there has

also beergg REHn DT CATMREA Fi B ety SUCA T e re community
are usual Hebed amk?f?fntf&u@ﬁ%d sdé%%g%nf)l&d%q oA At ¢ CA\MﬁfAdgf%ztmns

aunder s Conpany, acroft, Davis
can occur'iVotherwisabexlthy pecrpﬂe amd:lco@;hmaxsiyomx,r émEngathtes yvhb’bhhre éqmpment

A Conpr nsive ew Krav s and Warner,
or persoral oS BRI aesss.. Tpfact, 10T S (orasehtthark B been

several rﬁi}gg&i %tbg&gg@ CQMW% %F% gfm%f’%ﬂgér athl'eﬂc gégg{sg ggx?sy epidemic

among atbletes i gaifi¢ by ﬁhs fAdnéhan VRS & gmmn,ieYy tapRidly mr\oﬂﬁd wiodst s such as
cl eansi ng of og;n cont am nat ed . wounds. Irrlgatlon

gyms andj %Wbi"\%@r TOR®S a pAPTR %fharbif db;f.%secmsweclf pifhage Fempilinsfootball
and basel}aﬂ r{o slcgl(x)xﬂ'fc npt?ﬁ[ézﬁsacidg O%?iggft}’ RRGH ﬂﬁ%i g{fgcg%ﬁl :

oose or el

V@ﬂd@myaﬂhe ohiCofAnEifewt ddﬂlbfbtfbbﬁllﬁﬁ]ﬂdcﬁ% baiddd Bos)fﬁltbimﬂram-EWMRSA
critical conmponents of any effective wound irrigation

infection,pithpregh thadrugrs selpnee ehfeetivein pverysasgp Severakdrogs Q@ﬂnmtf: to work

s CRIGRAR, Byt AR 5 LS LRBh Bt B0y3 o Hhror
time befofdi) tb&betSmadresiklaftiol M6t dhaistigal pattern in the
dellvery of the solution to effectively renove

Dt,ffﬂmréchamrgs szefgamcbnlﬁgagfcmeuhbavetmen denelorteddé help decrease the

ovel of by i vUnE & e P BBt ectty dpeaandibe ofa

wound an%h@ﬂte‘@?rohﬁ&ﬁlg @i@@otﬁlﬂbg&naﬁ@bﬂﬂbd @fotsb AEBAY A, bPb@efforeign
wound (such as puncture wound and bités) may require 1

materials hat ean umt;rodmeecomammmgatmdndmg ipathiogenic fibdyoS:gafamens chidcal in

04 descri wound ati on appar at us d .
reducing g6 SEboFi5ME a1 ahd ot O RREnd b 45 PEB s Nahad Slfrasing
procedurdd! GGy 1Red b Hea%é’é}g bRESOH gyé as QESRAIEL, excision and

proxi mate a réservoir o di ng eani ng sol uti

irrigation Tlﬁaedé(m eaniphe, t hiekind@y (baigehlanaledo( i986) Umenmzmg A Wound's
ttlng the_sol ution

. flexihle, tubular duit for t S
Potential ¥qrg e FESEF 61 218 t5ing Repygt AR Uithoreeto Ringatd In OD
“Soft TlsElfeS@fdégﬂﬁreg OPHhc"} eV p@&)hnéyﬁgl‘?%gb%hph ﬂSCMzEEB dProcedures in
consum ng to set up, i nconveni eft to’ 20 use,
Emergencyddddigine, Roberts dndFledgad, edd., 2Md Ed5 WBBSM@]@@S)ﬁfpabﬁ§p5615—52l;
di sposabl e pressuri zed mound irrigation device which
has a pressurized chanber for providing a force upon
the reservoir such that a single liquid stream of
cl eansing solution is expelled fromthe device at a
constant pressure. A propellant is used in evacuating
t he cl eanser contents of the device. This invention
requires a propellant and 25 i nvol ves a relatlvely

-----
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30Appl i cations WD 00/ 15279 and WD 02/ 007799. These

di scl osures arc incorporated herein by reference, in
their entirety. Chl orhexi dine is a chem ca
antiseptic, and it conmbats both gram positive and gram
negative mcrobes. It is bagteriostatic, hanpering the

grow h of bacteria, and bacteriocidal, killing
b i t ften use a tive p-naredient in .
Concron S AE A 2ge L MRS BBARFR B84 5SS PARRRTbE Dpedne:

CompreRédlve BeSlet) Kaavidtldowaext, ddane2mil &, Agen PABHMIH @b., pp. 107-110;
plications, though. It is used for general 5skin

a
and MUI@E@EM,U %) dMsgrgsimeat ofsWeysls.andmageacptlediope ey e John

. skin pr r,aki on. Chlorhexidine is typically
Wiley & B ;Fpnagg“_g%brm of acetate, gluconate, or _
Ihi’%ﬁ@ﬁ hd el 85t @Mﬂ?&ﬂﬁ AbaNEroBEduir® fErOSTRnNRRE1 ATHpWh tcbntaminated
other antiseptics such as cetrini de. It can be
wounds.d daicgatipnt iatolygs &re epnlisatenpbatedde fupds iedivagndshie remove loose

devitati B s P RO FRRIRBY od 3 R T AR B R o
and withiNYEWEAERNo f the wouRMETwb BB coriyEREnk T aRY ONEHRS WU hrrigation

and highly effective nethods and devices for efficient
method ahdldrdeyige afe: Gn theapphestion pbal asiggiaayolumeof kerileaigatien solution

_ i ngr edi sto rget site | . pati.ent. 15l n one .

tothe woyfeai (2H1h it Sl BbreRin hme R R diBelRism in the

delivery BPHRIsDELIBARS BIfEHRBIydBmbTd doBdtnhiAfnt8 ORBEAr@iR g WolubONR #Mount of
nore active agents, wherein the reservoir housing has

irrigatiomsalattdmadquioed willdegemtirandke typanbwhund angl the Jsivelradicontgmafation.

- mjories §fich i, @ufCe Haf Ay SRR it 8 5B iy A pmcture wounds

and bite§{HGE4MR Oflek YR r ik)8tisRs4EHGD. 1 ncluding the
actrve agent, to a target site. 20Exanpl es of agents

. U.BaPatemnNoe 5041 10# steserdebs taowaupd tiirggation @pgesatos dadqeocess for
th th : ; el
cleansinﬂv%upéqj\e@gc’ Hyi@{d@% g\éerg%glgﬂqllggé:e&gggl \ﬁbgltgpg ré)gggt?rtg’cuff, disposed -

. proximag:%{},gée?\ircg?ﬁolaﬂl rbt&eaﬁﬁ&esGthﬁBﬁf RRY d&dENhe 9@#)%%:,1‘[ étéso includes a

I septics, anesthetic agents, oxygenated
flexible mhdlaoconaga fostramantititibg tie sobtiod if@gn detreeragetotasingle nozzle. ' The -
. hqnmeopat hj c agents, and oyer .the counter ) )
conduit 30 #esEEHOIGRLN agﬂﬁ‘mpél?t sYStem WhichABiing QORSEHRE @Rk up, insgnvenient to

ive agent is chlorhexi dine gluconate, preferably
use’andgégﬂzconcentration 250f | ess than 005% In a
U it it &b spiBddiorehebcritiche dispsetbioprestipiasd noundifreifation device
) whi ch the discharge neans is either permanently or. o
which hag apressiiizred chambst &or prodding gioree upn the reseryoir syphlat p single liquid
I [ i ' B r y :
stecan of ks 19, oMt Bt B R: UEHENS BB RGREREY A propgjantis

used in ePAQAREFSThe BRIans cONtBEE o PBE dovie. UBhID thvieigorSiahiedta #6pdlaet and
and groviding therapy can easily conpress the

involves agglafively elabotas mgnuoetyring prblilling pyotass whirhtin labeg intenséve and
. hozzl.es, of .t.he di-scharge. ns under fficient
requires %"re%‘é‘is?ﬁerdem?%““%% Lfﬁ{sidi‘%%mgaﬁ | V& “‘%ﬁ%’“ﬁ@t‘ﬁ% é“‘g WY to a

MaRé BREntsf, b adihtagob@f vesatdlidtigation st HEkeHceR & IBPRE M Breby a

i ncl udi ng bacteria and debris.
dispersed stream of irrigation fluid 1s 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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In a preferred enbodi nent, the bottle is constructed
to quickly return to its original shape once
conpression is finished. Thus, the bottle is quickly
ready for another conpression. 5 The subject
i nvention provides an easysto use, econom cal drug
delivery systemthat is capable of delivering adequate
cm din@is 8 Ghythi cgﬁm{t lzoahd ied é‘hﬁd‘t@gotﬁhﬁa&l%gtl\(@' gram
active drug |ngre In a dispersed stream unde
negative mluﬁ bhasi rstbapﬂeﬁsssairoehampeehg tetgrovethyf dsdtenaemdﬁaeteaomda,ld{lllmg

NI RETTIC IO L TatiT o S
b
other oraltt%@teﬁgr bgfogl% 1ﬁ9£lkﬁ?ﬂg éltoh?fré]étgtln%)lpgﬂ%%\%x e H'?ﬂfs%d R general
skin cleagdigs as & exigi dahazlrub/ laatvai pre- qqmrattwefsktmemmcﬁm
i nvention. 15DETAILED DESCRI PTI ON OF THE | NVENTI ON
Clméhe@tubp@émwlgmddﬁ ths igUm gbacckS @lucoppns hydigehloride, cither
alone or ih DEXBERSIY Fith Bl Eitf s@;ﬁte’a g\?crlragar g&rgﬁhé Vitah k%%\éd(ﬁﬁ/ﬁteh B?Elmomc
conprise, In a preferred e

a reservol

compounld@Usdlnding e midiis sirércgatspansodiavidigasalefergingd mttyoth{)astes and

nozzles for delivering an active agent to a target
mouthwashese. The subj ect invention al so provides nethods of

use for the device. 20The materials and net hods of the

subj ect invention nmake it possible to conveniently and

easi |y app/BREBSSUBMARY OF OHE INVENTIONg for exanpl e,

a nmedi cinal agent to, for exanple, a wound, with the

The peliest HRVANHGN aowgesT Bel ané highly ﬁéfectp\fee@gmpés apghgevices for .
efficient geh 8Ia$%e¥)§rt &S{e medlcatmns oﬁlsé?g. d | gﬂftdllet ?&CttoI g ﬁa a%et site in.a .

ers to conpounds or sEher I'es
patient. perforn1a therapeutlc ancUor -di-agnostic function. This
function may be direct, such as pronoting tissue
zm@qulmﬁntkthel sUhyctm@@roncm”pwsies @rrewlro@usm qoataining an
response q%

igation ufipt S pEmBRARl B R Sy n TR Gl ok b g o

a dlschdrébrrﬁézﬁlrs h&Ging AOGh AR Bo@s g vehi ¥R SEFACRAE vol@hb BEhe solution
sol ution conpri sing 05% or less (or even |l ess than

can pass @, QUAHPOTPTENEPIChBIES fcn teélinctd 0By eyfofche selhiecd, dicleding the active
Egg ied to a wound in the skin of a human. Preferably
agent, 10 3 JRBSESIGd is then rinsed within five mnutes

Efd@ﬁ;ﬁéseé'iaa%bﬁ‘ts Mat Q&%éﬂd&]&@ﬁ}éﬂ% ahutidhtif aBestliBick MBth the subject
saline or water liquid that does not contain

inventionah¢lodd)dwat eicrnmt 11m1ted to, Hantedabygenisf anti-wirblogentenfungichial agents,
chl or hexi di ne, gl uconate u to the subject

chemothef 4y g Tion ORHS! EHSCPO) BSTIGE eI b B lkct (e Soer bgents,
antibioticH PnBEI FehE, HInoPRBicSgents, and over the counter medications/agents. Ina

preferred embodiment, the 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, is 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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Systematic (1 UPAC) Nane 1

j am no- 16- f am no-1| ar ni no- (4- chl or ophenyl ) am nonet hyl i d
ene] am no- net hyl i denel am nohexyl i m no]

met hyf | i m no- N- (4- chl or opheny1l) - met hancdi am ne

Chem cal Data Formula C22H30CI2N19 Mol. wet! 11

505. 446 : nol In a preferred enbodi nent,

effective‘?}bg&ﬁve}%ﬁezﬁti]qg ag&}t&plt‘]}?{d prg% an r’gJ %g% %o hﬁl(ﬂ%@lcbﬁqmmants

includinp/@udielid sndatebeibr asi on or Iaceratlon and the 10solut|on
I's applied prior to repair/closu Preferahly

Inpgr We@femh@éngmtub? biille s catirEcRad Auigklygripmioals OHEal shape
once corg}h%gsg&g_@ ithishOF ! e BofheliOavicRly 1 FoPhihRk BnkrekiEn.

one e
Talel sabjeepihedntien ipsovagsl anadsyniotize conomitdbdrng daljesty system shat is
preferred enbodi nent, the application of the irrigated

capable eldalivFiang ¥lequse velypjes of Sqls‘rlﬁlw e¥itha refdling the reserypin) and active
drug mgre%gelﬁ? @1@%&3%&%&3%%%& ffﬁ&?xﬁg)%ésﬁre eh@@tuﬁ%@‘%v@{‘ﬁ@ active

ared an untrea

agmﬂtobﬂﬁg@%heon with saline that does not contain
chl or hexi di ne. Advant ageously, the irrigation
solution of the subject invention is effective in

combating i gﬁod Clﬁﬁ?‘ WTﬁﬁ%@ terials

(i ncluding eS| re *t i Ssue, dirt and

Figbel 1Sho s Bne 685 6dimenhf me dEwHEs ofStHe l@uu]actt eiventisn.ar e
present in all skin wounds. In addition to

Exgune&@om@u@pd@mw th@pfm;ﬁ eftthosubjest inveatieubj ect
ARG SRR AR ) Bypsbe @

aerogenes, making these bacteria less able to cause
infection. The drug delivery nethods of the subject
i nvent i oPEBAILED RESCRIATIOM PEAGEE SN VENTHONe

‘The subject. invention provides novel, convenient, inexpensive, and effective drug
delivery devices that comprise, in a preferred embodiment, a reservoir housing and a discharge
means having a plurality of nozzles for delivering an active agent to a target site. The subject
invention also provides methods of use for the device.

The materials and methods of the subject invention make it possible to conveniently and
easily apply a stream of fluid containing for example, amedicinal agent to, for example, a wound,
with the stream having an appropriate volume, pressure, and dispersal pattern.

As used herein, “active agents” refers to compounds or other entities that perform a
therapeutic and/or diagnostic 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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5 delivery of an active agent by many of the routes
set forth in Table 1. O particular interest are:
buccal , conjunctival, cutaneous, dental,

i ntra-abdom nal, intralesional, intraocular,
intrathoracic (during surgeyy), irrigation, nasal,
ophthalnic periodontal, rectal, soft tissue,

Il?i% %lé&?i@ Ribduink %.) | t%%lchl(ﬁﬁ&ﬁ,dgg ﬂl Pgtg WGP, %ce (L)Jn&:l 12% to %18 subject

CT T CUMEE &nCe IVery
inventmﬁhhM@%lewmQelﬁlbzhbhleﬁlﬁlctui@ [ nventl on ar e uti | i zed by
trai ned nedi cal technicians; however, because of the
S|an|C|ty and conveni ence of the devices of the
subject—-invention;-tthey can be used to greatly enhance

t he effe veness of; drug delivery regardl ess of the
trai zgrgbe f the operator performng the

P&I ering Active Agents Exanpl es
he adm nistered to a patient in

agQorllance w th Wje isubj ect invention include, but are

nof. limted to, ;.cterial agents, anti-viral agents,

f| ci dal agen ¢henot her apy agents, topical
septlcs nest’heti c agents, oxygenated fl uids
an@#or agents, apgtibiotics, diagnostic agents,
homeopat hic_agents,.iand over the counter
nmedi cati ons/agents. 20 The target sites to which an
active ingredient can be adm nistered according to the
subj ect invention include, but are not limted to,
mounds, the eyes and surgical sites. The surgical
sites |nclude for exanple joint replacenents,
a@bbﬂﬁﬁ&in%ﬁﬁ@@nyeand oral / peri odontal surgery sites.

Byseasdticcase, | { yemaky-[d-fanih@ &@ihbs(ﬁfchrob@p&ﬁmwﬁmagent
g fﬁiﬁfﬂ%ﬂé C| Mekifili @ﬁeﬁiﬂnﬁ‘ﬂﬂ&ﬂ dAtfintRsRy hrI}]‘n Ofll y

- dvant nLXn.".E’”‘ Bvshlg? iR larothet U B Abtianti B

AU vVanmt GQCUUO ZITI1TC OTl

gﬁnt ca for exanple, wat er sallne, or a
b # solution. The solution is preferably

SF@ﬁhﬂ@. The eVJILECEHN, be sterilized by known

SR W digat | on gigsd, rncruding boiTing,

IFJA?E)L éé%l?ng, Z?E?éerl Tzatiomand—thetike—erther

separately or together with the reservoir housing.
chﬁfé’r%dl dhibudaher®, Sutt 508 ¢ oLeHIBMERIdRIe! Jucdndiel idBpificd to a
anced salt sol ution (e.g., Ti s-U 30Sol or
wound. Phydidh@qanyicaed epihpdinatnigihe atauwad dpapabrdsion emlgeration and the
nd irrigation procedures. The

. | v. d i
mﬂuuml%%?P§%H¥%%%§§¥h?§¥ou§? commonly used in wound care at

PRIF@8SIDL thé PRloEER solution is AL IRRB MG B e SReHra the pH is 5.0 to
(Betadlne preparation)-iodine added to the carrier

7.5. Momrsvmabw e miblsi donte 1 PVR) pneacmbadimesto thebihdorbexjdimie ds applied
thout gﬁlex his conbination is called an iodophor.
withou %ﬂl B&PAE ol utions of Betadine preparation are 10 per

d r
VERPH R BB OBl 95 HAARE UL of 0 s

inventlomeﬁylts ina 1educt1cpi—iulsh)¢-m1¢nh¢'r oé badtalacm tlef wamdanhamrtiompared to either

ter ent sul f on, esterol s,
an untreaﬁ:gtvyc&‘ 194 FhWOélﬁa nﬁg)‘gggﬁ ciﬂqs goﬁ:-,c)ontcun chlorhexidine.
Ah'l/anl?’lge% jé?heclpxll Qﬁ#&ﬁ;&bﬁhﬂﬁ 0%9 G trvRhiich R e%&ﬁ}enrgcombatmg

infectlon, 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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10Ti ncture of green soap-potassi um ol eat e,

i sopropanol , potassium coconut oil, soap. Dakin's
solution 0.2 per cent solution hypochlorite solution.
Hydr ogen peroxi de-an oxi di zi ng agent.
Benzal koni um chl ori de (Zephgran)-a quaternary anmmoni um
conpound that works as a cationic surface active

g aTHelal fact |
?1 E(Mltlcal Z&r:kg‘!'hgg A)%%%ﬁ%’xglﬁe@g%ﬁ%gg% %g @gct 1nvent10n can also
“depathbgmﬁzeﬁ avegtainobaerianinclnding alorandimpld, yE. (@IH cihdlKlebsﬁﬂﬂ@ ala&grenes,
of chlorhexidine is parf|cularly advant ageous because
making thesg BagieringlgssAbbiorcanse IBIERMRY t o the skin (to provide
Tﬁé&xﬁg %leln?e;ﬁ {n\ék}{o\ﬂg 0 Eéﬁﬁ ecftqmeg i¥n @{x}gbe Y8 % Hcﬁl?r\glctlon with the
acco ject “Invention, 1S non-t

delivery&ﬁ@hla@ﬂi\hea)gbdﬂ bByemausy cﬁ tl@a”mmee att fanh isegile ¢, Of paticlaninkeest are:
used to conmbat both gram positive and gram negative
buccal, GATgHRSHEY, CUNCPYS, BERH: BT LA BUIhARERIgsionabApHAORplar. deifathoracic

(during Y]%{gh%ene %he as@f oﬁgﬂ"xﬁﬁl& @cRohfdY FU&A sbf tlggh% subcutaneous,

|on and/ or “$econ

topical, e@d{zagnhdln@tesb\t times these infections can resul t in
di sfigurenent, |loss of extremties, prolong

Wedsy psmed sircumgiases dhadme Feleern é?‘dﬁ‘@u%ﬂdcmé‘fhp@% pE thef subject
mven’uo ) a n%gﬁﬁ}e(arblftg&“éd xgvgdlf%l K %I c[?lédﬁl fiSY vé?vl%&nl%rbg 'tite Elﬁlphcuy and

fnvo ved

convemaﬁief‘tmtﬂ@ﬁe\ﬁéestd’faﬁe subji&ﬁ GiveRtisn, ey tah Bohdcdaptoreutly enhance the
properties and those associated with the irrigation
effechvw@%@%@vgtd@hwry regsndlpss) ofi the teindngrleyplonf e operatpr ipgrforming the
1rr1gat10vl\ounds is avital factor in mnimzing infection and
Phus decreasi ng and/ or preventing disease. 10
Spectrum of Activity Chl orhexidinc is active
agai nst aerobi c and anaer obi ¢ gram positive and

- Delivering Aetivedaentye bacteria. The drug al so has sone

B 4B Pl AN Sl AR b oSSBT subjc

inventioPRAQENE BB R0t Emitb @R, badtetihVBeM A MSTira agaith atidgildal agents,

gram positive aerobi.c bacteria, i ncl udi ng
chemoth8tapy pigonis,clopisahantisepis’s, zglesrfhng egﬁms (og[ymlpteA fluids and/or agents,
f1c st

antlblotlg% Eﬁéa[%ng%cdgp%t'shgﬁ%%%g\ eat@t a}n\yl vgb er%){mter meglce‘?fmns/agents
ﬁe@@rﬁw sﬁ@%%ﬁc}?éﬁ RMFe ingred@it Q’ﬁf He aﬁhﬁmst&*@d accord1 rding t to th? subject

haenol yticus, S. homnis, and S. sinulans.
inventionotdhwle, mgararsit htmtetl t@ waintl, ithe eyesagtl aunglcaw@zsm)e smgical sites
. oxacillin-susce e st aphyl ococci alsg kqpmn 33
may 1n01|11lé?,ﬁjp&f»fa|rq €, J QI g?lp @qu\ypesa%o%ma surgery and oral/periodontal surgery
sites. In each case, the ability to deliver the active agent to a specific site, at an appropriate
dosage, at a carefully controlled pressure, is unique and highly advantageous.

The solution that carries the active agent can be, for example, water, saline, or 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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methicillin-susceptible staphyl ococci).

Chl orhexidine is active agai nst Enterococcus,
including E. fuecalis and E. faecium and is active
agai nst bot h vanconyci n-suscepti bl e and
vanconycin-resi stant strains. 15Anaerobic Bacteria
Chl orhexidine is active agai nst sone anaerobic

183 EhEby ad Mt o Ay bkl QRS o ARl Al
PabidofelRIeORARionb UBetadinee SGeehtiory-ietat nadded to the carrier
Vei |l |l onel | a. 20Fungi Chl or hexi di ne has sone

polyvinykpyrioliflene ﬁ’@éﬁ)ngtwa@rﬁ@h@ép angsniefemplex; thigwrmbinagen 4s caled an
1od0phorg|§f:[1 r(fg%?%or(ll\aéaonn%&b%‘%\gﬁxr :f)l %?3 ﬂtlsbngalrg p%gérac)ent

Pﬁﬁﬁdﬂ@ld@&l sigbicsl) scrib (B@mtﬁ@é sm@o) thésiblighoa®VPanghdCan anionic
calis (fornerly C parapsilosis), Chlorhexidine

0
dﬂﬁﬁ¥mb@%£4ﬁhs sone act|V|ty agai nst dernatophytes

cludi ng Epi det n fla um
LGHALA0 FRAEL TR SPold SERIUT UGG SO Wil
petrolauM i BSxachiorophBhOMPEXFYi ne appears to have anthl ral
activity against viruses that have a |ipid conponent

HiBitchansrchirhexidise aluconathplie a gndong bacse épid St lopd-Buch as
30i ef
T SRR AS M o RG] S

DlaltimlsSYtvtdon 0. Pf)érléﬁﬁ‘tzs@mﬂohl!@pocﬂ%rﬁb@fﬂuﬁwza virus, and

variola virus (smallpox virus). 11 Methods and
Hl?dmgﬁm attiopitks-an oxidizingdgentt ageousl y, because the

t ods o ect | nve ntion can
A hlside Db ERO RGeS UEogn P aund that works as
cationic gu@g(:@gdtg,@ta kg a target si te in a patient, it. is
possi bl e, |n certain enbodi nents, to utlllze reduced
NooieandurfatiaotsP lafongdi-H§ €Shurdtlenk) ent Poloxamsr-1 §h(Rinaena Clens)-

enbodi nent, .5 .af, t he. subj i nvention, a | ow
%ﬁnmth@ﬁ%X%ﬁ?Pﬁ??%ﬁd§@FﬁPV%%H§#9§hlorheX|d|ne can be used to
i
TEL LRGN S Bk BLEAY beiBkoud REaREATDLBad bectrum, binds
to the skipi(tefpeovidd reaidnaldiciieity), wotle repidbrandxwhemesed atasrdiog to thie subject

less than 4% In a nore preferred enbodi nent the
inventions by RINE%1Cdi ne is | ess than 2% or even less than 1%

th6%?dlﬁm%% %Q&I anttlg gt &‘ﬁ)ﬁ'c &ﬁo %%Ue&'b@ﬁ o%r%re) positive and

urt er e oalnent e chl or hexi

gram negsdVelthicesbes STt otielentDiodadic amﬁbeibwlcﬁtﬁl%Vzﬁaes:sﬁemeﬁM bacteria are
exenplified herein is the use of ehlgrhexidine
involved g theoppilegenesis of woupd ipdection s/ og@@qp@darllmccgwgtw At times these

mfechon?ga‘gﬁgé\.{mﬂtdls? l;eﬂ?enf‘ Yk %‘féx té??ﬁg;@% .ppaonéfn%og\?dYén%gs rld/gp&‘eath

nve Ion IS use I ve dge

The thcn@@ﬁd’b affe@® o ittigMici Whitdin e0BRtsubieot Avbiogesk t6 chl@lbatsmi‘dﬂobes
as a wound. Subsequent to the adm nistration of the

typically &eolved @géﬁﬂvatmmysxfttb%@anfeph@w peits pplésentic propertiep gind those
assomatcti&?t%ié %g%{onn;ﬁ? g eg?egf \@on?]‘f?lhneg%ﬁé nf¥bErfosd th & I)ugcﬂefs a vital

factor in minimizing infection and thus decreasing and/or preventing disease.
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15 flushing occurs within five mnutes of the
adm ni stration of the chlorhexidinc solution: Mre
preferably, this flushing occurs within one to three
m nutes of the admi nistration of the chlorhexidine
solution. In this way, any jpotential toxicity
aSSOCIated with the active agent can be reduced or
Sem&d%dfﬂd%ﬁt . I'n the case of chlorhexidine gluconate,
th an irrigation fluid renoves excess
Chllloﬂrelﬁﬁﬂm@ﬂs netitdwphingBdrdbid alibamadrobix, grimrposdd@ph@ gram-ne gative
roteins of the skin, 20 In yet another enbodi nent
bacterlad Th@ B4 7160 Aeferpme aghiviY ageinpint Weandig HRiapatinccia fél@gl and
cmumrﬁﬂﬂe{EthOd of the subject invention. The diagnostic
may be, for exanple, an antibody, protein, or
Amnbm@%a%nuc'COt'de that binds to a target bionolcculc. Any
i ﬁ1nd|ng may then be visualized utilizing

CEEHRSIBH SRR Hrab® i Easyenteb” Of Krtrggsifye aerbbeBacteria,
1nclud1nfg|5?/1éﬁfb99&ru§ %m@c{nSOS‘ BebdnaP@isu z‘h?thrcgﬁg)ﬁl%estr\ébt%t%@dch)zg%alzvarzus

her by the naked eye or appropri at e
and S. gegeist Chorhesdinaneatsve a'gmsalSagﬁUéICbocuappdrewatS’l epwlenhidis, S.
t he ect. inventjon in the detectio
haemobigics & P00 S S Lo Otiia U Veteapit RRgepecilin-resistan
(ORSA)%H %ﬁﬁmﬁﬁ'—éu%ccﬁ)ﬁﬂlcagska%ﬁylggoc\éi GURlkha R adSbieilliRSesistant [MRSA] or
di agnostic nmethods of the subject invention.
methicillin-systepabletstiphylecdzodi nent, t he devi ce and met hod can

ta deliver. growh factors an r pyJot ) .
iper s feive aekpd ER o el ecklisgg ffaecium, andis
active agitiit B{)thWaﬂE@rﬂ n- k&la gﬁﬂb?@ﬁrﬁi véﬁab gmﬁggﬁflfmtfs%mgxanp' e,

expedite the ea I'n moun re we known
those skilled in the art. I n yet anot her
enpodi nent, the nethod of the subj ect |nvent|on can be
An““dM%@ﬂjﬂﬁldellver oxygenat ed wat er and/or "enhanced
[ d

d}ﬂg@%m?x%ﬁgﬁé@r qg%rrlsﬁ B&ge aIH%? bg?g%)ﬁgﬁip Fmrﬁg bﬁcﬁﬂvpggdmst some
strains o BacteRdlan Profglibaatrivar) @@@ﬁ&ﬁﬁﬂ&l@ﬂclﬁnﬁhd Sﬁeﬂic&ﬁ@ta@ﬂﬂfﬁs less

cited therein (all of which are incorporated herein by
active agagpsp VeRkowelly their entireties). The use of the 5

subj ect nethod for the effective delivery of such

oxygenat ed or enhanced water can be used to pronote
Fungi tissue healing and reduce infections. In a

further enbodi nent, the device and nethod of the

(uegrhexidinerpe sene ActlY %émats@a@(éﬁ dbrcpus, EnfpBlindensisy 6r glabrata

(formerlgr’}toru Wgni)sﬁg %Bl Ma)pﬁpékglgxzrrléﬁ% 1, G Ik%glr ?fo%r%r e %teéuélotroglcghs) C.
krusei, (R dafia8 Al Iy uspRhlis (ﬂ’@iﬂéﬂ@@ FJQ Hsildal. 'Ohﬁbrhbildfh@ @lso has some
growt h of 10 m crobes. fectors of innate

activity ggainghdargnataphyicss ioeloding Epw@pnom}é@ordﬂw@wny, Microsparuse gypgeum,
. spectr.um of bac ria ungi, and viruses. In addition,
M. cams, Mtn%gﬁg?'tﬁggn ac%r‘?‘i;‘y{eﬁe | ocal inflammatory response
and activate nechani sns of cellular and adaptive
i mmunity. Cathelicidins and defensins conprise the
Viruses maj or families of MPs in the skin, although other
t anequs pe tides pro I nase i nhibito
CERRBRAHE b Gotm B iR B PuPL AR MBisPa B Have o tipic
componé?‘l'ﬂ Iri tﬁbl? Bﬁ’t*éf @dat or]l@lvéﬁﬁ bkt éhvel%%g sucdhQk c&ﬁ@?&l@vmﬁr(@ﬁw human
, (2005) "Cutaneous fense chani sns
1mmunodhﬁcuemcy wn'bss @{IVQ,elm'ped snplexivirgptesds 10ESYat )oind 2](21'5\/9’-?)1 $ifluenza
ug $ ¥%§Ev10e I n..one enmphodi nent, the
V”“Spa§UHP§ VﬁW%ﬁP SHIUR SURHSTaLPOXYEYS)oi 1 housi ng
containing a 20 solution with one or nore active
agents, wherein the reservoir housing has attached to
it a discharge neans having a plurality of ports
t hrough which a sufficient volume of the solution can
pass at an appropriate pressure for effective delivery
of the solution, including the active agent, to a
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13 In a preferred enbodi nent, each nozzle acts
as a jet through which fluid is forced, under
pressure, to achieve velocities and pressures
appropriate for efficient irrigation. The nozzles are
designed to reduce frictiop;and turbul ence and
facilitate achieving suff|C|ent irrigation pressures

Nmﬁmdyﬁﬁqbghmdﬁ%soperator effort. 5In certaln enbodi nment s

e Tnventi on, the nozzle is a "shaped" nozzle

Adhffahﬂagﬁ)ubw Be@h@pﬁdmﬁﬂ:ﬁﬁ@@f&hﬁyubﬁaﬁmvléh@m € b2 weditodkcurately
ed herein, the "shaped passageway" extends the
and efﬁql%gmhtﬁr anstie MErelian & p raiitadea pytientcy ISnessibleain certain

embodmgegﬁse lﬁlhtzE Ay g@d 5091‘6&@&?1011& i?a%ﬁ \ké) f’?l%o Al ntt§1 el“h%E t111 S@tﬁ@f%édlment

assagewa
of the subjestefnantion an)wthﬁéHntr@ﬂitﬁﬁollmlohMchlbﬂie@aﬁmaﬁmfbb ubell tasfiedtively
passes through the nozzle(s) during the operation of
reduce infpeion ginprickamplet 2 waund gwgicg] Hie, of otbﬁélsgwnsetng In a preferred
ef S
embodlrﬁe)%\légfr}é élﬁgxglgﬂa? soﬂftl%]nlll lelé% glraR gt/sl feﬁgas{nore ?I%glrl])%léﬁnent the

chlorhexidifidisl 18630@In a%s, iok ep@bREStHaANO4I0m ane em&bdxﬁlehh thﬂ&iléfh%mdme
Thus, as used herein,.reference to die "shape

solution 545G e Wag Turther embogiment, ﬁb@zczhlerhmdmeasow@@agbﬁwemﬁ@ﬂ% and

o SS-sect 102 i s
005%. GRS BraRFIN B b B fte Ao b damBR e ° e
AQUbieibe@MsdvedD onb emBbdinielitofithd fibjdePinbertnCHE &mce(dme subject

squared off), and die turbul ence through the
inventiommig zs¢cktoideliverse achumagente sealiras ah endwicssbial 4gglztzt0ea t@fget kite, such

s 0 woulf ST oo Bandf 6 e B0 B iR elbElpushe

with, tor%téﬁxb &, BaAmRaRmbos Atiche 9 e&@és%'o@"%@ﬁit%e@%%ﬁtm%&%ﬁy, this
for acﬁleV|ng desired irrigation fluid pressures and

flushing v@umcwtthleé’lmnmmhsw@ thecdphnisgatiireafithe phlerieksine sheion: More

preferabliC 38 SRR SruRoF R ocl LR MubfenorA0e 3renggtion of the

chlmhex%gﬂyb%ldﬁ%ﬁ Z1,BhRASHALE ﬂ&ﬁa%xicﬁy Qis%f:ﬁ{eﬁwlﬁl tH@&dtﬂ'@ g%é?ly canbe

a funnel shape having a portion"wth a curved surf
reduced W’ﬂi“]ﬂmnﬂtb@ hothe|cesecofahbrrbecdine glwewea‘ﬁﬁmgwmlmamnnganon fluid

str ider end 102 to the domnst eam end
remo"esg ot ‘33% W’Hgm ‘gat %Eﬁ"f‘%"é‘nﬂifﬁa&f ‘ﬁ‘éﬁ’tp PIHES B?gﬁéh‘ﬂ‘ed
e L L R

method of theatibjpatritivention. uTheedlagm»smc) ageninayise, farek aimple, an antibody, protein,

appr.eci ated by a per led in the art having the .
or polymgleiils thap ping o zarscs Homel %Celeo Sipesuch Redgmmedies B viskglized

utilizing t%e#ghﬁl‘c‘sél géﬁgglh#ggﬁgénsﬁ?ﬁeg o P}ét ﬂW ég&n ;ﬁgaéﬂm;egéé ﬂlclu%% for
example, iy use df ﬂéumbﬂ@’ea; 6r dthatlabes thaxfcﬁm bé ellgﬁallyeﬂ hitl&‘é{c bytﬁb&ﬁké@@ye or

nozzl es may sinply pass_through the material of the
through aﬂp@ﬁﬁatﬁééteﬁ%%fh’é’mw“?@? n&ig diggnpstic plisationsed ﬂWébeéS‘(ttléYﬁiltlon

include the%@aﬁ gfﬁsract%b%evugfsest Eﬁagfe‘é GRALAQS: &R@)& nsC c a lis%can alcfo be

arge neans i‘s
visualized Qsibf thelRE@IoVIRd ethodSdMNPe BEBIEN inventispCh e”b0dl ment s,
the reservoir nmouth can include connecting neans such
Ingst an_pqheg Embadienent, ﬁbq)dqvilchand grethndeosn be psesktadeliver growth factors
and/or prg[e 50 1[11;(;1;l foa{] Arse g?v §c Hf Lk ?t Itc%?)%&%o&p(go{) CAe ntthl%ltors which

SHNeC ou3|n

can, for eﬂarﬁﬁlh ahx@editede healing of wollhds, Wed e knbWe 16 96¢ YQIl&d in the art.

housi ng can be made or nol ded fromany material that

is preferably rigid enough to stand upright when the

reservoir is filled with irrigation solution. Ina 5

typi cal enbodi ment, the reservoir housing is forned by

a nol ded plastic, which is pliable enough so that the

wal | of the reservoir housing can be squeezed or

conpressed by hand to exert pressure on the contents

of the reservoir. The preferred enbodi nent conprises a

plastic material that is pliable enough to squeeze by
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10ori gi nal shape happens very quickly. The

hori zontal cross-sectional shape of the reservoir

housi ng can be circul ar, square, rectangul ar, or other

geonetric shapes as desired or as already avail abl e.

The wal I's can be tapering tjgward one end or the other.

Al ternatively, other shapes can be made for the

I .

E‘;%F Ql:lé'r eﬁﬂﬁgghﬂ%{g ?tﬁg )%%%oﬁ%f T Qﬁl)ﬁiec gﬁ@éﬁ&eéaglrt{/egfs?d to deliver

oxygendn@lmatatgandﬂcﬁ “gylahcabmat® t(Sdl la@ﬁ&t éme ﬂ‘(hel Bﬂ&dc@ﬁvd’cﬁ can be that which
eneral hourgl ass shape and/or ¢

an ol
i3 descrlg?@en@ﬁrwnle puhlished StPaéFnhéﬁah 106@98?%94 é64 @d the references
|
cited the{ﬁﬁ gellf Jr%ﬁ%ﬂ“ﬁg glé;é) 6*.%‘1 §&5§H 'bg §%élrégﬁg ﬂﬁgﬁg&ﬁﬁé&% J. (Hhe use of the
subject Sidihpé @dr thoweetive delivdty by fich akygenmu br ambmaef cabiguised to
100 M to 1000 m, preferably about 250 nml to about
promoteisgughealing antheducs wfesfight y about 500 i .

I |
B B ARERSlntens bl B TR GROPL LS s Hect SRaN blifbe used 0
effcxentﬁaahlvbr oi- mrdmtgaltpeptidésl (AMPs) o 4 @sget ki@ NABPs 3800E UBnown in the
typically, in 15 to 25 seconds. The fluid is

art. Anaerqrvleale@rfpﬁfie%wmredpm@mw padll pelynentides Ews inhdlait thengrpeth of
mlcrobegsggc(:ffe%gorg of mgz?rg rﬁxgx ﬁﬁg a}lx\@rﬂﬁg&lal @trhésrdn%?ttl ]gou?)relad sg?ctrum

sure o

of bacteki@, aR@ltand \ﬁﬁlses SIP ra&ihﬁbﬁ e@lese peptldes mudifyethe 1bdal anflammatory
preferred enbodi nent , the reservoir housi ng conpri ses

responseyndh Aetiaiel mecheisms of tachwlar endradaptivet ilempwity: h (stheliniglins and

reservoi res rvVol.r

defensmﬁ Sorn Prﬁse 1515 %%iuosrlfgrgrh }%Fﬁﬂﬁ%ﬁn Fneas %n a tﬁ%lf%thl o%heg r% apeaus Ipﬁptldes

ene

such as pro@H%ass QbS8 ch@fn@ﬁlnteﬁl aid nB&rop §SiRTeY Cdlo Mﬁkﬁisﬂﬁlte ahfifiicrobial
reservoir hou5|ng neck is preferably integrally nol ded

activity.wiSep, foneexpmple Bypfl, Mougi dlg, 200N ‘Cananpeus dlarenge drlechanisms by
ar and a to t he nouth of the .

ﬁuﬁnnwfggg?@g = J@%WﬁéDe?Wg &&?i? ar used for the neck
1 portion of the reservoir housing can be the sane as

the material used to nake the reservoir housing
The[kugimhmdeﬁkNAWternativer, ‘the neck portion can be a
differ nt na erial,.for 30exa a nore.rigid or ..

I8 4 Gy ORGE B ae AR ST GH Bk f domaci helismesfamtaiging o
solution tWith bESEF MBH actilvlé Jggﬁ@l wﬁeeerchl the EQEvAX ﬂ!ﬁgrﬁgohishﬁtache to it a
mat eri al used e the neck portion can be a neta
dischargemeandtavohgpl Mmahty of pprts theough kdhich a sufficigiitvhlunesd thmolutlon can

housi ng enbodi t hat, i nclu neck, portion,
pass at aRiFRRERPIIAOPIRSHHALOF SLTESSP Cal ey i Bl iPmopEindiag dhezet saggnt, o
a target Sif@. t he neck portlon In a rel ated enbodi nent, the neck

5 portion of the reservoir housing can i ncl ude a

Fgne & showgamenabrsiimeont afeessuhpebl inveaftiondhrgeia tidi deetvacg@prises a

neans thereto. The connpecting neans can include .
squeezalylg resgyQir hprés(nég-,)é%vm%g well &4 th aégorgrls REFSEREInRAL @ contain therein an

ungatmx&%'ﬁ{}%ﬁfl fﬁdﬁx%{%fntgﬁl%ﬁrél 4kt I 12RG &P ﬁa}ms‘“h?gﬂﬁ‘:t ?&htd}ewmch

por arge neans. onnec
communiBags she@seriadr @ntht batstistofthdlaveingf Dispsatbeler pRIrtdedrvir housing
fornrng a mal e connecting end, or can be on the inner
mouth, apé afixe rqﬁhfrge@r\fcehmlemgdnmhrs m@lselwagwearﬁeﬂonm
Ir? o t ed &m %dln”rr]e tﬁ% 1?0f7 of tﬁ?& g%ntntrongre spﬁ%ﬁca?ly%em gned

U al ozz ere

to reducd thé p&@ﬁm@[bs§@§ tHel fAAd rdav&shﬁe feR&®bMUolsingsses through in
a pressurized and directional manner. A backspl ash
shield 90 can also be provided either with the
reservoir housing or with the discharge nmeans. The
back-spl ash protective shield protects the health care
prof essional (or other user) 15from back-spl ash of
human and or ani mal body fluids that are m xedwi th and
spl ashed fromthe wound when the wound is contacted by
the discharged irrigation sol ution. As used
herein, reference to a "di spersed"” stream of sol ution
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20 be, for exanple, a 16 or 18 gauge syringe. In one
enbodi nent, the di spersed stream can be achi eved usi ng
nmul ti pl e nozzl es. The nozzl es can be presented in a
variety of patterns on a discharge neans, such as a
circular or square patterngs In certain
enbodi nents, the discharge neans is designed with
C ) Sy WA
a?l PSS é%(ﬁeg%lg)glp gnt g}%g P;i/l;zg % :ﬁs%ﬂgtttﬁ{ou fég‘?’}@n \PW‘L fgrrlted under
pressureat\é&blh@m \Q:l(b(ﬁtﬁésgaﬁﬁ hEiRsuréPappedpiiatcOdr EFitich Sigr géﬁ@ﬁs Thé Aézzles are
di schar means of the subject invention can be
designed tﬁ redueniingenpnaiuriienreqad facdiate aehipvinpenffeieatirmigayion pesssures
with mits prOV|qgQ jth an irrigation solution bottle as are
&WS W%.q% e screwtop design of the discharge neans
IRCavdin eﬁlbbaﬁﬁae%a;fah@ im»ehﬁdh iend¥pld 91 “@hapéd’ REzA@efined by a
reservoir housing with the nozzles of the invention or
shaped m@agwaydwmlgtlrﬁegwwx He ua¢dsh,€h%mqbe nehaned meagpway” exjends the

tength of s 50208 Gpd Fraciipru B Snieat boRTop BRCF Rl ol Somanspgs e

outlet po?t 9"63 T}Qrsﬁﬁﬁéd%ls%gkﬁﬁﬁofﬂﬁé ﬁom@nﬁﬁ@ mélgéne@noh Bf IrRTBAR in the
and having a size between about a 10 gauge hypodernmnic

irrigatiomf8ed as it féseritraaigh the aoz@t@(sg aiugeg tlerectiergticanef th@s/pund irrigation

) ef er, abl havi a. size .ra om.that of a 1
device opE i intemoan, ool DRa e on el et Socs faminar
flow (or @f‘féas? hab&R(idh én ﬁﬁ@l\i‘!@née‘? aflt@HEses aaroﬂ_éhearﬂ%ﬂl@tthé)%ztzleg 6l"hus as
have, for exanple, "an inner dianeter of about O.

used her¢1m, rafemmt:e 10} tﬁé’“shapetthsa.ssdgowa}t”hdemem nmzzleshmtpaapbssagzwhsewhere the -

cross-seQiapaT ! 6 HHGDOEL0H vo%r%tefte i1 BT ecatihiicn at ey te
outlet po?t%%hé?mg@hef ﬁle@?gﬂtl ﬁiedngg Ared YN e turbule c%&lﬁx%uﬁh the

he nozz Sl ze“or the nozz es Ca

nozzle isdlessdhdnf the enbulsn@as aamdzls béthesamd besidiifat sizebht lmviags ‘tsﬁuared-
nozzles allow for the liquid tg be expelled fromt

ofl” mlefoncmwcgéonﬁyﬁsdl%wetsﬁ w@gé?{@y pt Bi§ shinsd noggle hé&‘a%mf@und tobe

50

' partlcula}lggd M%%e ?ﬁ%egdpe\{ﬁrr{ gﬁor?ﬂucia &%Y)h O%logiﬁgs%cc&dmg .

sure evi CE 1S 8q u
to the suli}éﬂﬂ rtv,entlidﬁﬁ 2 dgsdtptionoZ@d 21l Eét\fd)ﬂieﬁl WOJZD)DS/@SGZWQS @toryPrated
to about 20 psi from each nozzle. The shaped
herein lnn@ﬁm@é&’@fmf%@lqenvent i on have the added advantage when

ed to itt ng _rel ease
TR R Gt RSB PER Ry D BY afiiel Sl iad SR win
a curved 181408, vARpé the dotAe EMEs-bdctibBddctAbesTRING T Wstredr@fvidX 8k (2.to the
if a reservoir housing with shaped nozzles is tipped

downstre@mtmildl%s si de or even hel d upsi de-down with
ti onal on..t he teri
o s e D e SR e ABhetGh, FRAA Preles o e subject
inventior] Qn Fféu?ea?ﬁe %mbil rsh&ﬁ:ﬁ'n@?zlgﬁt(ﬁi in@ﬁestl&{g{'ﬁgﬂq ﬁlﬁa@p(?r%B%ﬁet port).
nozzl'es. a preferred enbodi ment
Ad msmhhbegaammatsd BQ aperspn slsdisd frothe artdmzingst,he bene{' t of the current

oSBT B SR B9 B e

means. PRus2DOYE d@scggr]gE ?%&ngzs f&‘ﬁl@ﬁ 2 gﬂlsﬁl& ?f{a‘ﬂ@&ufﬁ&%ﬁ%g% %1{] Qhen the

descrlptlon 0 e device I n above
nozzles nusisirgply pessshuo)iele theaeatertad ofiha ddchargeinkynsb A liendev siypbelnozzles
and adapt able g tho e persons having ordinary skill
nmyexwp%ﬁpﬁ@n ¥ siderpy ¥W WB?Fwﬁ@hsing and contents can be
[ . :
i LR ohBofaRER] WP SRENLEORIRA is Foflmbls] SRS o he reservoir
housing nd dsxeh r Eﬁ&&dﬁh/@hbodimleﬁﬂsnge oRervoe nohuthaah adhidevartstiidw@eans such as
wound and squeezed or conpressed to expel or discharge
the solution in the desired direction, 25and at the
desired pressure to effect irrigation of a wound to
remove contam nants or debris and to deliver the
active agent(s). See also the Exanple 1, provided
bel ow.
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It would al so be understood that the described

di scharge neans can be packaged separately fromthe

reservoi r housing. The di scharge neans i s packaged in

a sterile environment. In one enbodinment, the drug

delivery device is provideqéjn a sterile laceration

tray. According 30to the subject invention, the
threads,ljghcﬁgg '0 f Je@y {;%ﬁie 'ﬂﬁ@%ﬂ ctclfoggn&e%h&lpecloﬁéﬁg‘agg s Y& Xperably
connectﬁ@ﬁh@fﬁs@rﬂbir%o@sﬁ@glmd&dl th@he dibeRAtddr@ea@unds.

Contenplated itens 17 that can be included in a

The wieBtaf dhe tesgryoirhougiang capde made promoldedifraag apy material that is
preferdb(lfxe glld%naﬁjg;lﬁg rﬁ%%(g Pprgg 1 erg{hquseﬁ%rﬁggllggo Bhr}l 51ts gl’ll SotHon. Ina

§4or's
typical dhgigashédtSthé tes€@voir Boudih®@ ffotﬁ’feﬁ@? a @1 ¥R 4¥BS GeHidis pliable enough
henost at ) forceps (i.e., floor-grade ti ssue forceps
so that th w#ll githe resevhiy hoxgq;@gcap.be@quee@edﬁr commseq hapg ) exert pressure

on the c§1¥tent§ %F éng&%sgr\g?u’ 5’I]hg /péa %ngo({( %X{ 9 é ses algé%chlg%tgp gl that is

pliable chBugA¥@Gueezd byhandend lvx@ﬁoh zﬂ’:{oﬂrﬁiﬁ btﬂ@i%leﬁt reSilienc@@iZfum to its original
dressi ngs); drapes (i. yl i ned fenestrated

shape Whﬁrapeéqngeapmnpr@mﬂ or @que@mf g prefered embedigient, this retufnrio the
hod of us ere a reservoir housing 60 having

Oﬂgmal&ﬁ’aé’(?ﬁ%%%mﬁfﬁgn@ ‘af fi xed thereto is provided. The

TheSEdFoaR] BRAAScOnAIShahd SCHE FedePVRF Bust aML cufGsquare,
the reservoir housing 60 is conpressed, discharging

rectanguldre of phicy geanogirie shapes @a desiradueytast desady gwhlab@e Resawslls can be
wapering 0ard iR Eng e B Sier s TRl s ShRE R SpafRF g resorvoir

“housing QE&%&HQ ﬁ) 2 28R fof a B§r‘tlcular use. FoP&ahR3e Eéﬁ@ bl thBedseHRE housmg

can be conpressed nmanual ly or via other nechani cal

o owall canrbeahghtlyﬁoun@ﬂasrpi agenthibhapglasssbaparay/or onpdreesgdedifer ergonomics
- to easilytrfﬁs g\r X ‘!?rcﬁé OUSI g(gggﬁlt%g ggxg{]llglgro( gglgprggs%gg t%,rg F%s\é\ﬁ/op %ousmg The - -

reservoif YotREAEY th¥ ﬁbﬁ(smgaoﬂ%@ﬁfb cBinVERt bR cﬁﬁ‘lf}ghﬁllylﬁﬁg b 'véfﬁht%%f b8but 100

generat'e a di spersed rean1of irri"gation sol ut
ml to 1G08rml, gprefeﬂablyohbsumﬁﬂgml e absut 750 ml aﬂdmnastqtrbferabiyet&md 500 ml,
of u e,, ere a reservoir housing, 60 a I schar ge
Advanta&%%ﬁiv et gk et iofe g a5y Ier ﬁnd &nﬁféwa ng]ﬁ avly@ctﬁ%\mon can
deliver 5'0@ n‘ﬂ ggth s @RS %Tee&?d% anat 195‘1 Rpfn 198 25 seconds The
ervol ousi ng via conpl enentary écting
fluid is dkﬂlt/ened thabott 4 ¢h20 gsi. TL3TS pressuaés ¢a)nehé Ltsed fdirerrrgGEEg wﬂ Wounds
housi ng, the discharge neans is directed towards the

For Img%tmngoé“ﬁ*f%lml@n OF AP UG @e@égéw%ﬁsvr@é ARIS L g 1P 8D Apeics Biséprred.
ﬁuﬁtP%lu ﬁﬁbpﬁg&@ﬁ%@%@%ﬁt ﬂl%trés%mﬁg@odg{n%%ﬁy&& A EAP R neck

portion foirgi eft itlgabhiyt of tHe re&r\fﬂ’lﬂ\mtsﬁllgatfhﬁﬁé& goti syeoitise feSetubiF Béusing
torid the wound of particles with a small surface
is generglhyest le@sst g%hghvbsaem@lﬂqray arpasrseeiionab prspehpn the epexoifihonsing. The

reservonll\}?ortgﬁ R r 9 oﬁrﬁer%% lﬁ%grg'al n)émok;ed with ﬁie rggeryoqlgﬁ(t)\?s‘irgﬁ) %zlf can be

iTrigatioh so
formed otafiyldedstpafatély and 2Fixe0 de frtrabith if ZetreRAV@Nhb@iAY The material
cont am nat ed wound, for exanple a |aceration 3-6 cm
used for ﬂ@m&clan@lmoe% ﬂlerrawwzntmt@éwan ae thessgnre a3 g myesyised to make

the reselg?lr ﬁousn%% cﬁmq t}ﬁteerr%a‘?w ma/?[ eencFe uﬁ Oglglea%sl &@ al(gf,' argpf) l&at%rlal for

example@mokd dgid sttt VIR dse cdnfigrbgesié ARt APMfhing the reservoir
continue at least until all visible, |oose particulate

matter has been renoved. Followi ng is an
exanple that illustrates procedures for practicing the
i nvention. This 30exanple should not be construed as
limting.
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18 EXAMPLE 1- METHODS OF | RRI GATI ON When a
patient presents a wound to a nedical or other health
care professional skilled in the art, that nedica
prof essi onal assesses the extent of the injury
sustai ned by the patient, ggcluding all other life
threatening injuries. Appropriate action regarding
S [ r fd
housing JS g?éy LBl QERAABI NG 1ol NS Reck oRR B BEY i o a hard
plastic, ofitld likeze further contan1nat|on until the actual repair
V{]Jrocess begi ns exam nation of the wound, it

h FeseTyRE AOVHHAS enabcréé@%ta rha;ﬁrr@%%@smn@%w%wﬂae figgharge means is
typlcallytcﬁg Soggeﬁgerﬂarnq tffﬂ(é g) dﬁ% ?egﬁ%bﬁﬁp Intepfelagéi gtm)o&fncnt the neck
portion (ﬂnt&te%dx‘:ﬁhr abmgieﬂﬁir@ﬁfcﬁta onmecthep irftams fdrlt&tamwlfw affixing a

type of injury, e.g., crash |njurg puncture 10
dischargquagaes thpictoe <l hergpaRdCliBg meang eanipeldeharags.dafiast grooss, or other
mecham%e?%nﬁelégo éon%lggxg?gﬁé f%{ E)%ér 1?%&{“6@6]‘ t%@ n%@t‘ﬂo%&%toﬂhe discharge

rmnation am

means. Th@ps@chiSt WRER daheeaaCihering dad oft the ned ponioh Oformlng a male
presentati on, gross contanination of a wound,

connecting ¢risk Oh@@.b@ an thedune fapedeop atffé@alwweatmg ameiob H?éleCk portion.

e I nf far exan
e Enfhra Gt R R S TR il R 2y e
irrigatiorPdutfsH QU sBi@olripa§eds thrahgh ea Qtlébéu@ﬁe@ﬁnd digedfi@ahithanner. A
care professional, could be anesthetized using

backsplashoghiield B0 caroalsd be mpwg@(hgﬂmr wath dlag ngeqry @is hgysingras w ﬁ}ethe discharge
wound- cl eansi ng nmet hod begins. Alternatively, an
anesthetic may be delivered using the device and

TRE LR sRhsH fteeiR @6dld 'p?(Yt@&E 't&nhealtﬁ c%%r@fé@ﬁgﬁﬂg&t other user)

t he subj ect device has a discharge neans affi to a

means.

- from backepkaslv of lun2® ant ougiimg! badydluddthetcre nhéxadyathomd sbiasimas fipbm the

i ther hand as preferre the user, Normally, it
wound wm e BoEte s e e AT BB | o hol i ng

Asag Hé}emTtuféfeede 9WS«dhd grswdétﬁﬁhl &@sroﬁnﬁmﬁ&% R a{e 48 from:

gent y open the wound needed, wth the opposit
which thhandampenednateapbrythpraoteehad iycontastsersilhwey lmmethatt Wthh can be

expose the depths of the und.. Once the depths of the
aChleVed\Hé%d* Uil sias fex ipagatpn. ErPBALETBRES AL 3fyin the art can

n [ d t t
e o QUSRS o I SHRSCAT R o SRR e
achieved pisogueeliphy essles e The rapples esh bo ptdsenteéﬁea veriety ld paitergs on a

to expel the | rr| gation solution with active agent
dlSChargQWPWgFPCthr?é s sYlipeer sgpateattgischar ge means. The wound

Ilws&a?tgin enkﬁ?o rﬁéﬂt@ & (ﬂsdht r%e%%mg ?ssdgk%ﬂe&\pﬁﬁ Lcaﬁ’ll klﬁ@ Iﬁbﬁs ®hat are

ence of cortam na as beefl renobve

threads op@fodRtd, alhlich atlont fartdiapleshenamndtachmantyo sinzentishaonilabld@rigation
irrigated with a mninmum of 200-300 m of irrigation

solution effles.i Shus, theadipghpresonennsaafithesuhdecs inveatief Fambe ﬁa@wh@ﬁeable
when desé'ge?l “;1%9&16 screv& ga!p th% 14 {)I[OV%EI\Q% %glle gaﬁgn sgfﬁﬁog eo%lt deas are
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-eighth inch in diameter and having a size between about a 10 gauge hypodermic needle
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prof essi onal could vary the angle of the discharged

irrigation solution fromthe di scharge neans in

reference to the wound to further assist with the

di sl odgenent of contam nants. Fol | owi ng an

initial irrigation of the ywgund, a re-exam nation of

t he wound shoul d be undertaken. The wound shoul d be

| [
and bo fPIUHRE Al RS g gl AR Tl B Al MR B 16 gouge
needle thadl esigemeediat Syprcifantisend msfandrsuapes e show'ngraFlgure 2 The outlet
process shoul d be repeated foIIo

port 96 méy BRLr H £XPBRIC, gThIngehEwmEtsh Of Ayt Pcﬂzy te@bhevtdl 0t ipchess For the
venturi s@%?e% n'o%l% gﬁgh ©3 ngl?%dxg’x?lﬁtgr SAPI Z&% Egrt 102 rox1 Fﬂ JX gﬁ' rQAef“Von) can

danmag tissu

be, for ek@ngleS @@inlahma (B(lsatbdabbﬁt (s epheglof mshd. on.
Irrigation of skin wounds such as cuts, scrap
Hagh @? the ezzlessenbe g}q§am§f;lge onthe npzales can bgfllfferent sizes and shapes.

The dlffér%\{l‘fgéﬁ%elsgaz'nb%{/@{?g I t]%% fidhié %ﬁnN? @%ﬁﬁ%g@ﬂ%@ Gheans at

differentfidbds@red. Poowifigse,ahd 16 Lhurg mbzi¢atlbeySor Dtteasm fving about 6 psi
adm ni stration that can be used according to the )
pressuresliscibie derigert reppezedraihe normglipddt dhe Adraanes nezale prpvides a

] Wl [ to or by way of the ear.
pressurcigr% Eiou??ogﬂrﬂﬁégééh?gz?%mr d the cheek, generally
The @H&p&dﬁlbkiled Shemvtition HAQBIHNGTEY Ay abtdF ANBERCoIDENEMo other

ENDOCERVI CAL r- ENDOSI NUSI AL ENDOTRACHEAL | ENTERAL
nozzles in that little or no release of irrigation material is permitted without pressure being

applied to the irrigation material. For example, if a reservoir housing with shaped nozzles is

tipped onto its side or even held upside-down with gravitational pull on the irrigation material

through the discharge means, there will be little or no release of irrigation material through the
shaped nozzles.

In a preferred embodiment, the discharge means 70 comprises four nozzles. Additionally,
to discharge the irrigation solution at appropriate pressure, the diameter of the nozzles can be
about 0.02 to 0.07 inches in diameter.

From the description of the device herein above, a method of using the subject device
would readily be understood and adaptable by those persons having ordinary skill in the art. The
reservoir housing and contents can be stored in a sterile environment, e.g., sterile packaging
which is opened immediately prior to use. The reservoir housing can be directed towards the
wound and squeezed or compressed to expel or discharge the solution in the desired direction,
and at the desired pressure to effect irrigation of a wound to remove contaminants or debris and
to deliver the active agent(s). See also the Example 1, 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 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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1 Administration to the conjunctiva, the delicate
menbrane | that |lines the eyelids and covers the
exposed surface of the | eyeball. | Administration to
the skin. I Administration to a tooth or teeth. 4,
Adm ni stration within the ganal of the cervix uteri.
Synonynous with the termintracervical.. :

that can gmcmd%b rifri‘%i!lé)c%ragfoh Wa iﬁclﬁl?denﬁlﬁaake ﬁ{){]ﬁﬁﬁgd 9)f, Eegﬁae ﬁﬁﬁg’s (z!.e., 57

dmnistration directiy into thé trachea. f

floor-gratid B &) adissors @ier, @ct”l Fodriphaiet M@ighITES bdiskdSs); hemostats (i.e., 5

EPI DURALAdAmM ni strati on upon or_over the dura nater

floor-gragx prRACAWIS OISt freaps ore- tfitpartesadsifissyedercsps witk 1x2 teeth);
s i3 TSP BB s TP P 3s Gose
5/8” neelllee2Dealipe x 1.5” needle; 18 gauge x 1.5 needle); dressings (i.e., gauze dressings);
drapes (i.e., polylined fenestrated drapes); and towels (7.e., absorbent towels).

In a method of use, where a reservoir housing 60 having discharge means 70 affixed
thereto is provided. The discharge means 70 is directed towards the wound, and the reservoir
housing 60 is compressed, discharging the irrigation solution through the discharge means 70.
The solution can be discharged at a range of pressures of about 4 - 20 Ibs/in?, with a preferred
pressure of about 7 psi.

The reservoir housing 60 can be compressed manually or via other mechanical means.

For example, the operator may compress the reservoir housing using either one hand or two

hands, to provide increased pressure (i.e., 16 psi). Altematively, a pressure means can be

activated to generate a dispersed stream of irrigation solution through the discharge means.

In another method of use, where a reservoir housing 60 and discharge means 70 are

. provided separately, the discharge means is affixed to the mouth or neck portion of the reservoir

“housing via complementary connecting means. After the discharge means is affixed to the

reservoir housing, the discharge means is directed towards the target site, and the reservoir
housing is compressed to discharge a dispersed stream of irrigation solution through the nozzles
of the discharge means.

Significantly, it is known that more force is required to rid the wound of particles with a
small surface area (e.g., bacteria) than to remove particles with a large surface area (e.g., dirt,
sand, or vegetation). Minimum recommended volumes of irrigation solution vary, but for a
moderately sized potentially contaminated wound, for example a laceration 3-6 cm long and less
than 2 cm deep, at least 200 to 500 ml, or more should be used. Greater volumes, on the order of
one to two liters, may be required for larger or heavily contaminated wounds. Irrigation should
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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Adm ni stration that results in substances passing into

ti ssue spaces or into cells. Admnistration to or in

the interstices of a tissue. Admnistration within the

abdonen. Adm nistration, within a joint. "

Adm ni stration within the hgle, bile ducts or

gal | bl adder. Adm nistration within a bronchus.
EXAMPART DNERADIRIOBRRIGATIGRAr L. Admi nistration

wthin a cartilage; endochondral. Adm nistration

Wﬁmha patenp@tieatsogiveunday b medicsLmotises hodGurase profesgibeal skilled in

| ung in tubercul osis, Adm ni stratjon within .
the art, %hrqsétcalop §¢Séwealvw§ﬁsesstbe {Peigat o e BTy sustgiapg by, the patient,
r C [
includin %@ 0\#%& Bgthpe%Wnﬁv%1ﬁ urrel! /ﬁ)&?n nrI Jg??%t%’éfﬁ Or%@aréilﬁ fll%rsgﬁf]e {BPeatening
injuries Befeefornied and\d RM@?M&d@AVMﬁMMmcmaM tt imdmimize further
within the dil atable sp a%es, of the corporus

contammatlon 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 between the occurrence of the

~ injury to presentation, gross contamination of a wound, and other medical factors associated with

ah increase incidence of infection (for example, diabetics, AIDS patients, and chemotherapeutics
patients).
The wound and surrounding tissue, at the option of the health care professional, could be

anesthetized using topical, local, or general anesthetics before the wound-cleansing method

- begins. Alternatively, an anesthetic may be delivered using the device and method of the subject

invention.

In one embodiment, the subject device has a discharge means affixed to a reservoir
housing. The subject device can be held in either hand as preferred by the user. Normally, it
would be held in the dominant hand in a bottle-holding fashion. This allows the medical care
professional to gently open the wound if needed, with the opposite hand, preferably protected by
a sterile glove, to expose the depths of the wound.

Once the depths of the wound have been exposed, the end of the reservoir housing having
the discharge means affixed thereto is 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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~ Delivery Route ~ | Description
AURICULAR (OTIC) | Administration to or by way of the ear.
BUCCAL Administration directed toward the cheek, gencrally from
within the mouth.
CONJUNCTIVAL Administration to the conjunctiva, the delicate membrane
{ that lines the eyelids and covers the exposed surface of the
eyeball.
| CUTANEOUS | Administration to the skin.
g s, . :
DENTAL , Adm1mstrat10n to a tooth or teeth.
ENDOCERVICAL i Administration within the canal of the cervix utert.
Synonymous with the term intracervical..
ENDOSINUSIAL Admlmstratlon within the nasal smuses of thc head.
ENDOT RACHEAL Administration directly into the trachea.
ENTERAL Administration directly into the intestines.
EPIDURAL Admlmstratlon upon or over the dura mater.
EXTRA-AMNIOTIC Administration to the outside of the membrane enveloping

p cavernosa of the penis. | NTRADUCTALr: Adm nistration
within the duct of a gl and.

| NTRADUODENALAdM ni stration within the duodenum

| NTRADURAL' Adni ni stration within or beneath the dura.

| NTRAESOPHAGEALAdm ni stratihgn within the esophagus. E
| NTRAGASTRI CAdmi ni stration within - | NTRAlI LEAL1

pro fessmarﬁm(m](ﬂﬁr?h*e%ﬂ ﬁ%@'oﬁ Belidc G i @th@%@éﬂélﬁ)ﬁ]ﬁm &R ARk means

testi ne jejunumto~t
in IeferehMtBA]hﬁSbeM&TIasilﬂtaﬁltMe \Msﬁchigamant ofidonhinsds,

directly into a localized les
IR NE R Qfa‘l’? eyﬁuw taH‘F’r?Xf‘Wé“dFlﬁﬁQﬁ thyy Waurt%@uld be

e RO TR DORFH A KLO ATBULYTBle sy

or contaﬂnﬁna’ﬁtsbn@ﬁﬁm | Tﬂ'ﬁB‘é&@\b(ﬁ\dlﬁ%ﬂ cofhmhininsts e foand Wb Hirfpatib® process
nges (the three nenbranes that envel ope the brain
should bgfﬁpegtﬁd flloweg biyya re-examination. This may continue for several cycles.

Once irrigation has been completed, i.e., no visible contaminants remain, the damaged

tissue would be repaired in a standard accepted fashion.
Irrigation of skin wounds such as cuts, scrapes, punctures, abrasions, efc. are particular

well-suited for irrigation according to the subject invention.

EXAMPLE 2— ROUTES OF ADMINISTRATION

Table 1 provides a listing of various routes of administration that can be used according to

the subject invention.

Table 1 = Routes of Administration

i the fetus




| NTRACCULARAdM ni stration within the eye. 21 Table 1
Routes of Admi nistration Delivery RouteDescription
| NTRAOVARI ANAdmi ni stration within the ovary.

| NTRAPERI CARDI AL1 Adm ni stration within the

pericardi um
cavity. Adm ni str

Adm nistratiogg wthin the peritoneal

ation wthin the pleura t

Admirmi-strat o Wit i Tt he

Admi ni st rat i ont 3¢ hiReyes

PLABRE NG by onchi

.Dehv 1 nuses Admeni.st

ﬂomestratl on w t hi

Jyasal or periorbital

m? lﬂ \Mthln t.he.vert.ehr.al..col.um

EXTRACAGRIOREALL r at i on wi t

Mmrﬁdmmuswumdealfﬂxemd}ty of a joint.

INI‘ILTW{F%I\L”I strationwi

the testicl ¢

cer ebrospi nal fl uj dsfﬁfesa?ﬁV‘tQ@

Adl ?Qéq?ﬁa%q%g 32 gﬁsp@r}n S %;K%?%élﬁglgg into tissue
I

of 1 the

INTEREEGFRRr ospi nal axi s,

caraobr.al 1 Mot kel nl

Aﬂﬂlﬁlléﬁgﬁ(ﬂﬁo blnlln@lfetlht@ﬂtléeg bPa fidds.

TTTTTITra LA A B B A B e W |

r\ulll A QL ¥ uLl R \M"“t'"*h'l‘ ‘n“” 'he“‘” At

INTRAMARDIOMNLL nt er nal  t oAﬂmwa’CmW)WlthstymmAms with the

INTRA—tA%rFfeL?L@%m noraci c. ﬁ rrrrlllnl?sltr%ttlc{nav&l{h?nna JWlntt Rin"the tubures
QFf...an.. 0080 .

INTRABILIARY : Adnnmstratlon within the bile, bile ducts or gallbladder

INTRABRONCHIAL Administration within a bronchus.

INTRACARDIAC : Admlmstmtlon wrch the heaﬂ

INTRACARTILAGINOUS | Admlmstratlon w1th1n a carulage endochondral

INTRACAVERNOUS Administration within a pathologic cavity, such as occurs in

| IR  the lung in tubercu10s1s

‘ INTRACAVITARY Administration within a non-pathologlc cav1ty, such as that

of the cervix, uterus, or penis, or such as that which is

formed as the result ofa wound.

INTRA(,EREBRAL

] Admlmstratlon w1th1n the cerebrum

INTRACORPORUS CAVERNOSUM

Administration’ within the dilatable spaces of the COorporus
cavernosa of the pems

Administration within the duct of a gland.

INTRADUCTAL

INTRADUODENAL Administration within the duodenum.

INTRADURAL { Administration within or beneath the dura.

INTRAESOPHAGEAL Administration within the esophagus.

INTRAGASTRIC Adrmmstrauon within the stomach

iNTRAILEAL h Administration within the distal portlon of the sma]l
i intestine, from the jejunum to the cecum.

INTRALESIONAL Administration within or infroduced 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 the meﬁinges (the threc membranes
that envelope the brain and spinal cord).

INTRAOCULAR Administration within the eye. |




Adm nistration w

t he aunts nedi a.
uterus. a- Adm ni st

thin a tunor. Adm nistration within
I Adm nistration within the
ration within the bl adder.

Adm ni stration within the vitreous body of the eye. ;

Admi ni stration to bathe or
Adm ni stration

cavities. |,

e Ad-n-st-rati-en-to-t

| ush open wounds or body
irectly upon the |arynx.
he-nose;adm-nk-st-ered-by-way-—of-—thg-m

nose Adni ni stlradlé bn RawteuefrAdministostiorand into the
Deli g %D ‘tsual Iy b rrean of "a tupbe. T AdHI i stratl on by
e“'eW] ical.route foFsc?ﬁ' RHOY pon covered by | a
INTRAGW&88NNg Whi ch occl naepisth@navi@a théGWEni st r at ion to
proe el @e-@Xt-@ P Aat-- ey e s AdH-At-St-r-at-t-oR--t-0 - OBy Way- 0t -RE s
{ INTRARERIGARDIAD 2 Administration within the pericardium.
INTRAPERITONEAL Admlmstra‘aon w1thm the peritoneal cav1ty
i lNTRAPLEURAL i Administration within the pleura.
INT RAPRO%TATIC Administration within the prostate gland.
INTRAPULMONARY Administration within the lungs or its bronchi.
INTRASINAL _ Administration within the nasal or periorbital sinuses.
INTRASPINAL ; Admmlstratlon w1th1n the vertebral column.
INTRASYNOVIAL ‘ Admlmstratlon w1th1n the synovial cavity of a Jomt
INTRATENDINOUS . Administration within a tendon.
INTRATESTICULAR Administration within the testicle.
IN’I‘RATHECAL Administration within the cerebrospinal fluid at any level of
' the cerebrospinal ax1b, including injection into the cerebral
ventricles: :
INTRATHORACIC Administration within the thorax (internal to the ribs);
| synonymous with the term endothoracic.
INTRATUBULAR  Administration within the tubules of an organ.
INTRATUMOR Administration within a tumor.
INTRATYMPANIC | Administration within the aurus media.
INTRAUTERINE Administration within the uterus.
INTRAVESICAL | Administration within the bladder.
INTRAVITREAL + Administration within the vitreous body of the eye.
IRRIGATION . Administration to bathe or flush open wounds or body
; cavities.
LARYNGEAL Administration dlrectly upon the larynx.,
NASAL A Admmlstratlon to the nose; admlmstered by way of the nose.
NASOGASTRIC Administration through the nose and into the stomach,
usually by means of a tube.
i OCCLUSIVE DRESSING Administration by the topical route which is then covered by
: TEC HNIQUE a dressing which occludes the area.
: OPHTHAI MI(‘ Administration to the external eye.

ORAL

Administration to or by way of the mouth.




444 A Table 1 - Routes of Adm nistration Description i
Adm nistration directly to the nouth and pharynx. |
Adm ni stration through the skin. 1 Adm nistration
around a joint. Adm nistration to the outside of the
dun mater of the spinal lcond.. Admnistration

sur roundi Ng a nerve or nerves. 44, 4-4 Adm ni strati on

“~around-a-tooth-Adnrni-strationto-t-he-rectum

Adni ni st rat i onT#tle hirReues peddministiationr act by

\ng orally or 3JHL or local or system ¢ o
Dehver*?@u ¢ Adninistratio § hd. t he pons..or..behind. the......

OROPPBSyte'lMﬂEAl Adni ni str cltAld@lmlsnnﬁ@l difeytl)st@ftﬂie Iﬁduﬂsama pharynx

dm-ni-strattonm-beneat-h-t-he-arachnoi-d: i Adni-mi-str-atton

PERCUSANEGVR { he con j_ uné fdpipisiration tygneh frarmUS

PERJARTICULAR Administration around a Jomt

”PERIDURAL Administration to the outside of the dura mater of the spinal
i cord..

PERINEURAL Admuinistration surroundmg anerve Or Nerves.

PERIODON TAL Administration around a tooth.

RECTAL . Administration to the rectun.

RESPIRATORY (INHALATION)

- Administration within the respiratory tract by inhaling orally

or nasally for local or systemic effect.

RETROBULBAR ¢ Administration behind the pons or behind the eyeball.
SOFT "fISSUE h Admlmstratxon into any soft tlSSLlC
SUBARACHNOID j Admmlqtratlon beneath the arctchnoxd
._ SLTBCONJUNCTIVAL Administration beneath the conjunctiva.
) SUBCUTANEOUS Administration beneath the skin; hypodermic. Synonymous “
‘ with the term SUBDERMAL.
| SUBLINGUAL Administration beneath the tongue.
SUBMU‘COSAL Admmlstrauon beneath the mucous membrane
TOPICAL Administration to a particular spot on the outer surface of the A_
body. The E2B term TRANSMAMMARY is a subset of the
‘ term.
TRANSMUCOSAL | Administration across the mucosa.
TRANSPLACEN’t“AL Adnnmstratlon through or across the placenta
’IRANSTRACI—IEAL Administration through the wall of the trachea.
TRANSTYMPANIC | Attminislration across or through the tympanic cavity.
URETERAL Administration tnto the ureter. N R
URETHRAL Administration into the urethra.
VAGINAL Administration into the vagine.




TRANSMUCCSAL | "- TRANSPLACENTAL TRANSTRACHEAL
TRANSTYI VI PANI C URETERAL URETHRAL VAG NAL
Adm ni stration beneath the skin; hypodermc.
Synonynous with the term SUBDERMAL. Admi nistration
beneath the tongue. ! Admi stration beneath the
mucous nenbrane. | Administration to a particul ar spot
IL%RK%%%%%“?@ fé]?ag E%é)fg%cﬁrg@etaﬁlg %M?%d}ﬁ]@nfg@chﬁédrherem is for
illustrativadmirpiss¢ palyi anl ther vs®ut heodificatieoas oAdikdnges tir Aghtathereof will be
‘ hrough qr. _across the placenta. Administratjon through .
suggested e AP SKHC NG A LR (0 R8HCMeiNTB Rie it 80 pATview o this
ot ' bty. Administration into the
aBp it B . e Uret hr
Adm nistration into the vagina. 23 It should be
understood that the exanple and enbodi nent descri bed
herein is for illustrative purposes only and that
various nodifications or changes in light thereof wll
be suggested to persons skilled in the art and are to
be included within the spirit and purview of this
application and the scope of the appended clains. 24



CLAIM5S claim 1. A wound irrigation device conprising

a reservoir housing, containing a sterile aqueous

wound irrigation solution that conprises an antiseptic

agent, wherein said wound irrigation device conprises

a di scharge neans that direpts a streamof said wound

irrigation solution when said reservoir housing is

conpressed, wherein said ICe8®bvoir housing i s nmade of

a resilient conpressible material, and wherein said
Iclamt i septic agent consists of chlorhexidine that is

present at a concentration of 1%or less. 2. The

wound irrigation devjce, accordlng to claim1, which
1 & oyeprnt] indeationodaviss GOTAMISHIG A 7B VA NRSIEGIORR T A S peous wound
1rr1§aﬂbruiollﬂ&l that3omﬁ?h;& Mhllﬂ;ébtilc ragdng aherain sdewo e irdigaion dévivg coroprises
a dlgchaﬁ%e mledns ﬁm’h rectf %jsstrealz oxd 3?1\}{]1' \»(/:og;nJ #rggté‘[l‘%&g@g%‘,(’*lh% g&?d %éfir\gmllrr%ousmg
is c]gmpm,h,gi' ethareinhwidpieeshvoiyi hoadingyis aeadp wé a gepdient ¢ompressible material, and
wh&ah %J‘a@nﬁéeﬂt‘i&ger@tﬁonﬁs@mﬁl%ﬁl%{lémé @8 i Qresbht % RentlaB&Sof 1960r less.

he device, according to claim1l, wherein the

chlorheX|d|ne is in the formof chlorhexidine

2. gk WSlﬁlﬂ&h@atlon Bevicthecoeting t6 SlaimalC Gbikiltongink @@ 250 1 & 750 ml of wound

““MEP %Ep the pH of the irrigation solution is between
BEPB8"%hd pH 7.0. 7. The device, according to claim

1, wherein the chlorhexidine is at a concentration of

3. ’aj%oH(;unQ '191%/? n céwc Q&orqﬁg't&%laxn@qc%ghlﬂgalhcﬂegke?'fmhér comprises a

erein s wound irrigation fiuid consists of
backsplash shigldwat er and chl or hexi di ne at a concentration of
about 0. 05%

4. The device, according to claim 1, wherein the biologically active agent is chlorhexidine at a

concentration of 0.05% or less.

5. The device, according to claim 1, wherein the chlorhexidine is in the form of chlorhexidine

gluconate.

6. The device, according to claim 1, wherein the pH of the irrigation solution is between pH 5.5 and

pH 7.0.

7. The device, according to claim 1, wherein the chlorhexidine is at a concentration of about 0.05%.

8. The device, according to claim 1, wherein said wound irrigation fluid consists of sterile water and

chlorhexidine at a concentration of about 0.05%.



