1 DESCRI PTI ON NOVEL WOUND | RRI GATI ON- DEVI CE AND
METHOD Background of the Invention Throughout the
specification the term"conprising"” shall (unless
context indicates clearly to the contrary) be
understood to have a broad nmeaning simlar to the term
"including" and will be understood to inply the
inclusion of a stated in tep or group .
of .integers or steps butbﬁgékg Oycl usi on of any
other integer or step or group of integers or steps.
This definition also applies to variations on the term
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reference to any prior art in this specificationis
not. and should not he taken as an acknow edgenent or
any form of suggestion that the referenced prior art
forms part of the commobn general know edge in
Australia. In the managenent and treatnent of a wound
there are three primary objectives: (1) prevention of
i nfection, (2) preservation and/or restoration of
function, and (3) preservation and/or restoration of
cosneti c appearance. The nost inportant of these
obj ectives is the prevention of infection. Success in
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In the management and treatment 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 cosmetic appearance. The most important of these
objectives is the prevention of infection. Success in the prevention of infection directly
affects the healing process and the degree to which the other two objectives, function and
cosmetic appearance, can be preserved and/or restored.

It is known that the number of bacteria, rather than bacterial type, is a critical
determinant of whether a wound becomes infected. Experimental evidence suggests that
acritical level of bacteria is approximately 1 0° organisms per gram of tissue. Below this
level, wounds heal; at levels greater than 10° bacteria per gram of tissue, wounds often
become infected. All traumatic wounds are contaminated by the time the wound is .

presented to a medical care facility for treatment (Dire, Daniel 1. {1990} “A comparison




treated within six hours, are likely to be

contam nated with bacteria at levels that are higher

than the critical |level. Reducing the nunber of

bacteria in and around theldwund is a recognized and
accepted neans for avoiding infection and expediting

wound healing. Different procedures of wound
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Cinical Procedures in Enmergency Medicine, Roberts and
‘Hedges, eds., 2nd Ed., WB. Saunders Conpany, pp
515-521; Cracroft, Davis (1987) "M nor Lacerations
and Abrasions," Enmergency Medicine: A Conprehensive
Review, Kravis and Warner, eds., 2nd cd., Aspen
Publ i shing Co., pp. 107-110; and Milliken, John B
(1984) "Managenent of Wunds, " inEmergencyMedi ci ne,
May ed., John Wley & Sons, pp. 283-286. Irrigation
is the nost comonly used procedure for cleansing of
open contam nated wounds. Irrigation involves the
application of sterile solutions or fluids to wounds
to renove | oose devitalized tissue, bacteria

i nocul um bl ood clots, |oose debris, and foreign
bodi es proximte to and within the depths of the
wound. The two critical conmponents of any effective
wound irrigation nethod and/ or device are: (1) the
application of an adequate vol une-of sterile
irrigation solution to the wound, and (2) the use of
sufficient pressure applied in an effective dispersa
pattern in the delivery of the solution to
effectively renove contam nants. Regardi ng vol une, the
anmount ofirrigation )




solution required wll depend upon the type of wound

and the level of contam nation. Injuries which can

i ntroduce a high anount of bacteria into a wound (such

as puncture wounds and bites) y require 1 liter or

nore of irrigation solution. SeeMiulliken, 1989.

Regardi ng pressure, it has been denonstrated that
pounds per square .

t f f 4
"R Co SRS s il Hl R vt P bAedadnnc e o T
ef ! et WSl Qanslr@BUERARANAAD S A LM Bhcare professionals

wound, See, for exanpl e, "Rodehea
O edithig delwidement, ﬁxmlgmmand] jrrigetio ﬁe?fdﬂfeﬁﬁhplgnsmk{hson, Craig Alan,

Kr ag . Wund Care.
‘é?y nd;e(rl%%p)\ ’iﬁa Lp,g n\?fémﬁfommm Eat ufiﬂahcgg,li%ﬂer gPlcy Medicine
Apoires IQ(HCDF%@ r@s]tdgrgme#\_! e acd - e(tl%?lgl égft Tls@rlq: f}rcgzgﬂures Principles

C.E et al reat rent o
GUI féVpred Momageen\HGPBIiReh Prakiinds prmg%egg%?zfedzcme Roberts and

t t of Health and
%?d@g:%, edﬁ,g/gpql ggﬁ&gﬁa{ %31?;@1@% @QQ?JHJAQ ep?ucr:]yl B2 He@datdoft, Davis (1987)
. nbe
Car R4iR6t L&A BES g@&% De sfflgﬁ{icpzs&?éxc@ze 4 %or:%g%%tk%%?w Review,

pressure 1 n excess
gr daewis)anidy amet, edt.) gndled, vm bt DA B B Sind Mullicen,

mat.t d into the wound and t her eat

pu|J @%E @g%n é‘dws?lgmfpéqudaeysEerggh@w@ﬁané &lay ed., John Wiley
quig@&gggjﬂﬁy @ so cause danmge to healthy tissue

and 1 npeé e tissue's defenses and retard healing.

Thus efifripation es Wb Nghost CHMBRINIP Mk Ciﬂ-bﬁe%l?: o 6 C?‘?fPF]@ﬁ of open

B icati on of adequate volunmes of i1rrigation so
PRiammptgd v eunds. e gaioninvaivesitheairilicatiali cfRREB&¢olutions or fluids to

Bul b
R e T o W

pr esbforeign dbdies poOxEHAD tahkd WG GE delis Pl 0diN0
wounds of smal | particul ate natterhgﬁﬁfﬁPgﬁf rﬁh%ﬁwocnuwﬂ

remwn%gﬁ@nbgﬁp@weap\mmdl ritrigatibn r ingthbd Qﬁdﬁb}f &B%& are: (1) the
0.05 psi, whic

bout
GBI iRl %%Pf’%fr%ﬁ%g@mswqm@mm and () the

comtearflsnﬁiﬁ@t pEROYEY BppifedRh %ﬂ%ﬁ% taf e
irrigation fbﬁ,%l d deliver e‘% Cﬁﬁ%e%sgip%attmm he\ﬁehvely of the

r at
‘ﬁ%ﬁ%ﬂ%& G@WVWTﬂume??mann$®ﬁeﬁhgmm??wﬂWHgPﬁéﬁﬁbﬁgxfnnwmon
e c und a col [apsible plastic
gltﬁﬁqgﬁmpgde\; EQHT{;]&M \gﬂl@dpq:ngl\xh@ éegrelp of contamination.
C dnﬁmée Kn&ﬁdhycah(iﬁtﬁodubé b HOAL ARG ?ﬁg&él%]lélp az? Wﬁgjg(;l ?WB @s puncture

delivered by a plunger-type syringe
syreuRge andbitessmapresguire infitar ot mreg@ﬁnﬁgaud@ydlﬁﬁmp ek ¥kitiden, 1989,

usﬁggart!hh§ pressure, it has been demonstrated that stream pressure of a mimimum of 4

- pounds per square inch (psi) (and, preferably, 7 psi) is required to effectively flush or
remove confaminants from a wound. See, for example, Rodeheaver GT. Wound
Cleaning, Wound Trrigation, Wound Disinfection, In: Krasner D., Kane D. Chromnic
Wound Care. 2™ ed, Wayne, P.A.: Healfh Management Publications; 1997, pp 87-108;
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Clinical Guideline No. 15. AHCPR Publication No. 95-0652. Rockville, MD.
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Care Policy and Research; December 1994,




use involves filling the barrel of the syringe with
sterile irrigation solution and depressing . the

pl unger to generate and apply a single pressurized
stream of solution in and around, the wound to

di sl odge and rinse away contam nants. This device has
two notable disadvantages: (1) an extrenely limted
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mvolves a system consisting of a syringe and IV tubing with a valve system that atiaches

to a bottle of saline to provide a ready means of refilling the syringe barrel. (Travenol
pressure irrigation set, code no. 2D2113, or irriget, Ackrad Laboratories, Garwood, NI).
Additionally, U.S. Patent No. 4,357,937 describes a disposable, manually operable
medical irrigation device which is adapted for providing selective volume and stream

intensity in liquid flow from a plurality of syringes. These devices do not adequately




which. is tinme consum ng and cunbersone. U. S. Patent

No. 5,071,104 describes a wound irrigation apparatus
andprocess for cleansing wounds whi ch includes a
pressure bl adder, e.g., abl oodpressure cuff, disposed
proxi mate a reservoir holding a4cleaning solution. The
device in the '104 patent also includes a flexible
tubul ar conduit for transmtting the solution fromthe
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device which has a pressurized chamber for providing a force upon the reservoir such that

a single liquid stream of cleansing solution is expelled from the device at a constant
pressure. A propellant is used in evacuating the cleanser contents of the device. This
invention requires a propellant and involves a relatjvely elaborate manufacturing and
filling process which is labor intensive and requires specialized machinery. This device
18 also inconvenient to use and costly. |

More_recenﬂy, an advantageous wound irrigation system has been developed
whereby a dispersed stream of irrigation fluid is easily and effectively applied to wounds.
Thus system is described at, for example, U.S. Patent Nos. 5,8 30,197 and 6,468,253 and
Intemational Patent Applications WO 00/15279 and WO 02/0607799, Although the use of

the dispersed stream was highly advantageous, it has now been determined that the shape




one enbodi nent the subject invention provides a

di scharge neans for a reservoir housing containing
irrigation solution wherein the discharge neans has

one or nore specifically designed nozzles through
which a sufficient volume ofsthe irrigation solution
can pass at an appropriate pressure for effective
wound irrigation. In a preferred enbodi nent, the
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the nozzle(s) of the discharge means under sufficient pressure to dislodge dirt, debris, or
other particles, including microorganisms, e.g., pathogenic bacleria. |
Specifically exemplified herein is the use of a plurality of elongated nozzles to
achieve the desired dispersal, pressure, and volume of the stream of irrigation sohtion.
The subject invention provides an easy to use, economical wound irrigation
system that is capable of delivering adequate volumes of irrigation solution (without
refilling the reservoir) in a dispersed stream under sufficient pressure to effectively

cleanse the wound, thereby reducing the incidence of infection.




assenbly conprising: irrigation solution; a reservoir
housi ng that contains the irrigation solution; a

di scharge neans having one or nore specifically

desi gned nozzl es through which a sufficient vol une of
the irrigation solution can pgss at an appropriate
pressure; and a nmeans for creating pressure for the
generation of one or nore dispersed streanms through
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Figure 3 shows onc embodiment of the subject wound irrigation device.
Figure 4 shows elongated nozzles of the subject invention.

Figure 5 shows a specific embodiment of the subject invention.

Figure 6 shows a -~ shaped nozzle of the subject invention.,
I

Detailed Description of the Invention

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

invention also provides methods of use for the device.




utilized by trained enmergency nedi cal technicians;

~ however, because of the sinplicity and convenience of

t he devices of the subject invention, they can be used

to greatly enhance the effectiveness of wound

irrigation regardless of the training | evel of the
operator performng the irrigatfion. In a preferred

enbodi ment, the nozzle(s) of the current invention are
specifically designed to reduce the pressure |oss as
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Sulpewtt.01rvebed. | A8, it bas been determined that it is preferable for the nozzle to be

less than about 0.50 inches. More preferably, the nozzle is less than about 0.3 inches.

Even more preferably, the nozzle is about 0.2 inches long.

In certain embodiments of the invention, the nozzle is a “shaped” nozzle defined

bya ° shaped passageway as exemplified in Figures 5 and 6 . As used herein,
the - h shaped passageway” extends the length of the nozzle and is defined by a
cylindrical bore 98 that narrows as it approaches the outlet port 96. The  +  shaped

passageway of the nozzie limits the generation of turbulence in the irrigation fluid as it
passes through the nozzle(s) during the operation of the wound irrigation device of the

subject invention.
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an e odli ment. of the subject invention V\herei_gﬁthe .
Fugent disclosure, the nozzles of the subject invention can be formed within the material
of the discharge means. Thus, if the discharge 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 cither side of the discharge means,
Such an embodiment is shown in Figures 3-5.

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

Wounglml‘hc reservoir housing has a mouth 62, which communicates the reservoir to the
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¢ SHBPEEB P AvETG ezed. The horizontal cross-sectional

oo AR AR g o

deglarededangidanbr ety gaweitiaiiapes I @esired or as already available. The
walls can be tapering toward one end or the other. Alternatively, other shapes can be
made for the reservoir housing according to and adapted for a particular use. For
example, part of the reservoir housing wall can be slightly rounded as in a general
hourglass shape and/or can be moided for ergonomics to easily fit a hand or otherwise to
facilitate handling or compressing the reservoir housing. The reservoir formed by the
housing of the subject invention can typically hold a volume of about 100 ml to 1000 ml,
preferably about 250 ml to about 750 ml and most preferably about 500 ml.

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

mvention can deliver 500 ml of irrigation fluid in less than 30 seconds and, typically, in
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and directional manner, A backsplash shield 90 can also be provided either with the
reservolr housing or with the discharge means.

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

As described herein, a critical feature of the subject invention is the unigue demgn

ofthe nozzles that enable easy and convenient creation of a dispersed strearn ofirrigation
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curr entfagh 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 and about a 30 gauge needle, and most preferably having a size
ranging from that of a 16 gauge needle to a 25 gauge needle. Specific dimensions and
25 shapes are shown in Figure 5. The outlet port 96 may have, for example, an inner

diameter of about 0,02 to about 0.07 inches. Forthe - shaped nozzle (Figure 65, the
diameter of the inlet port 102 (proximal to the reservoir) can be, for example, from about:

0.05 to about 0.30 inches, or more.

Each of the nozzles can be the same size or the nozzles can be different sizes and
30 shapes. The different sizes of nozzles allow for the liquid to be expelled from the

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




15 available irrigation solution bottles. Thus, the
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or Gt SR chgpd“%f? Cah P ﬁth%IZE,ql Bekepvay eterilizatioditechinange, mcluding
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.

The antiseptic agents most commonlty used in wound care at present include:

Povidone-iodine solution (Betadine preparation)-iodine added to the carrier
polyvinylpyrrolidone (PVP), a water-soluble organic complex; this combination is called

an iodophor. Standard solutions of Betadine preparation are 10 per cent.
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i obbRbagens: thaidwve ne ehtiticotialaktiBey gdi nd)pr epar at i on

are 10 Eeor @?e% 13. F:)g.vi done-i odi ne surgical scrub

( Bet adi he s SFUF D, icephgrein ahpve, amethed ofising the subject

ded&i@endull péddfty Be undebiSRHEX: lkon_of an.anioni ¢ )

det ergent, ent sﬂl_f on, | anoﬁlﬁﬁa@%éﬁhﬁg?g?ﬁc’mha‘“ngordmarYSklﬂ

periled ait.Bhe rasmivoiekashigis Sifdienieh 4 BEbifd Prigation solution. The irrigation

I |§O§J1f cl.gng-xf.h‘lafé exi dla%g %I uconate plus a sudsing

basSe t pH S TEY" BI85 or afipnEllinge 1o rgvemenir housing and contents can be
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to use. In a preferred use, the protective shield is removed, then 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. See also the Example 2, provided below.

It would also be understood that the described discharge means can be packaged
separately from the reservoir housing. The discharge means is packaged in 2 sterile
environment. In a preferred use of the embodiment wherein the discharge means is
provided separately from the reservoir housing, the cap of areadily available, squeezable
irrigation bottle containing a sterile irrigation solution, e.g., normal saline, is replaced
with the subject discharge means. The bottle, now having the subject discharge means
attached or engaged thereto, can be used as described herein,

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

According to the subject invention, the laceration tray has, in addition o a discharge




soap. Dakin's solution 0.2 per cent solution

hypochl orite solution. Hydrogen peroxide-an oxidi zing

agent. Benzal koni um chl ori de (Zephiran)-a quaternary
amoni um conpound that works as a cationic surface

active agent. Nonionic surfact alft s- Pl uroni ¢ F- 68
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S0 ?so&e_i, RO ﬁ%ﬂfbéﬁ‘@ﬁ@dﬁdddmwa;i aod towield (ad., diserbdesioneLk).

pressur . irrigation of a wound to renove
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pr wpiretede fabmuted dispernl of i safoP@nkide rit g[%gsu}&@& 151%1%%)911 assembly

descri bed discharge neans can be packaged separ
f r GRS JEFEABIOR. St strgeseTimer fuusinp HageonEad e irfigation solution;

: j i Vi oo f d
o e Bt Heblig oYy RS Liohiy e abdmorrios through which a
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cgfg of a readily avail able, squee e
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nog Bl ' s replaced wth the subject discharge

neans. Sﬁﬁéﬁ%‘g@? PEZZIGER kT dmaged Estcect di schar ge

means  at vatdhesr essanaaesd b ieseh e ABR GBS i

described herein. , In one enbogfvﬁefcﬁ){éép% %né&%iag?gﬁgtlaéampposed

et Lo & oo sty e pea Sl 0ung danaged e For

tray ﬁfgé, T natgﬂtg[i\!?‘i 0%79{@7'&0 gf%ﬁ? @él- Hescribsambangiheld irrigator that
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other items conveniently per, ovi gé%&fgg&%ar&g’atslohﬁmé' Various other

}N@HWG@?“S thatanahisi the autoinpemntsarsfeabf inagtibe st GO LEGE 2kdcro;r housing
ﬂ?@aﬁﬁ'&gj@g Bssue include, but are not limited to, U.S. Patent Nos. 6,751,813; 6,746,419;
6,106,494; 5,484,402; 5,470,305; 5,269,750; and 5,046,486

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

embodiments, the motor is a battery operated motor.




tray include, but are not limted to, needle hol ders

(i.e., 5" floor-grade snooth); scissors (i.e., 4.5"
floor-grade straight Iris scissors); henostats (i.e.,

5" floor-grade curved nosquitaqhhenostat); forceps

(i.e., floor-grade tissue forcggs with 1x2 teeth);

cups (i.e., 2 o0z. nedicine cups); syringes (i. e., |
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damagedy.t i r xanple, U S Patent . )
6, 574, 5%@@%"@?"&% U35 Vet prestivoy dotising gﬁ gugdisgharge means 70
i 1 iregedvided sepirateBa A pReeddive g eXs Fand A SHRHE nﬁfuﬂ?ohr neck portion of

reservoir housjng irrigation solution. Various other
apPareseneit inasingnbiyt dischareeaneansis then affiaied feethe afouth or neck portion
irrdgation soluti.on fromareservoir housing to L
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Painestts iNagfixed, 6 Mo Rictio® hétfnd 1 disbhat@OmeMb is direct
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enbedrseye.ohd thegesamvanbdusing is ¢renpresssd tr disameemes: dispessed stream of
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further conprises a punp for Tegulating t
i r3-0 gat long apd lless itim 2 cmoteap g leaat2@0 woi0rmT, @F more should be used.

ac uatin%.the Hg.g%nﬂgertain .enbodi nents, the notor )
| cargater yolm Sd%é PRT phtnsyio two liters, may be required for larger or heavily
contarminated wounds. Trrigation should continue at least until all visible, loose

particulate matter has been removed.

Following are examples that illustrate procedures for practicing the invention.

These examples should not be construed as limiting,




15 In a nethod of use, where a reservoir housing 60
havi ng di scharge neans 70 affi xed thereto is provided,
a protective cap 92 is first renoved fromthe

" backspl ash shield 90. The di scharge nmeans 70 is
directed towards the wound, angd.the reservoir housing
60 is conpressed, discharging e irrigation solution
t hrough the di scharge neans 70. The solution can be

di Red_ pressures of about 4 - 20

| bs7 1 nZ, . énE&‘ﬁ% lgbe“ﬂg%ressure of about 7 psi.
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After theeagrsshrange a fARAMS andSscAb WekEftup id B8nt SR %d?lz{)ntally
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m‘ﬂ?ﬂ&“t%ir*”éﬂﬂé?n devire: e pregwirato the nhealesi wag viated: trom 2esBsiland the
t OfoflicSEh adcaRied afl SR8 amof irrigation

sol ution tchrc‘;”uélﬁ| tﬁe pﬁgl{g%ﬁ%‘tgéﬁbf t he di scharge neans.

Si gni f i ihashdped nogzle prdducssrbetviat 70%r-2000% G@rd fordeOflih fh%@harp
tqﬂraf(ﬁgp wound of particles wth a small surface

areqa (4%, bacteri a) than to renove particles with a

| ar ge suufar@eckRAlatib How 2917 Lon).

M ni mum r é%omiendeg Vol u%sgbfah?rlg'?g’g%qmgéf%gﬁ%ﬁ%ﬁ%‘ﬁ Sha?ped and
v dioy-shapgd nezziesarespritivelyel y si zed potential ly

contamat ed wound, for exanple | acerat-ion 3-6 cm
ong- anie B¢ dhRRitRe medhidn kel pudls phkem oz s

OmaT® flow P uhiiteReon BiRMripah e BHAE 1140 3}1'(?@ r&clfaggkg é‘l?:ﬁ})s?&iﬂle % non- |

of one to two liters, maybe require
hébaped yozzieant ani nat ed wounds. Irrigation shoul d
continue at least until all visible, |oose

Pakinfiblb 3LEMERbILSE Wakalgfligeoved. Following are.
exanples at 11rrus dures for practicing the

i nvent i Bilien 2 patient presents a wound to a medical or other health care professional

skilled in the art, that medical professional assesses the extent of the injury sustained by
the patient, including all other life threatening injuries. Appropriate action re garding these
life threatening injuries is performed and a historyis recorded. All wounds are covered to
minimize further contamination until the actual repair process begins.

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




These exanpl es should not be construed as limting. 16
Exanple | - Preferred Nozzl e Designs Performance of

nozzl e designs with regard to pressure, flow rate and
dynam c pressure, were conpar%rq( In one test, a

squeeze bottle with inlet fittimng and pressurized

reservoir was set up on its side and filled. A flow

rre&)er was pl aced bet ween the squeeze bottle and the

r e SEMUFGPIRC ogcHBcef Bedwikey tp BRss@taion2erbspmintangisation of a wound, and

appiy zZ| ign and the flow rate was :

e T ifbsP R B BT e icidenes elespn (o example,
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passageway) cr eat ed greater flow than the sharp

edged, roAvsHagend sazaundingttissure atsthapfibnlbfithg hefigbao professional,
P

Fo essure.test,. a ful crumand scale were set-u

i nE?L?gn © %?St?]ﬁ%zeﬁg?si Fﬁpéqaﬁyloc%%gwfﬁlr%e@tbﬁﬁmrbefore the wound-
deviea@singlRethBH@SsHEE t O the nozzles was varied from 2

to7 psi_and the force was recorded at each 1 psi

i ncr eneln onglembolaped, thozabrepiedos @ss bedmarfee 8% s affied to a
pSi

2009 re force than.the. sharp- edged nozzle. At 4
t hge{%‘gg’égﬁoﬁflflé 78 dﬁ?ﬁ?&heg 8Vith prqtergve shieldnevering theakischerge means,

t hEhshaREdadMofcBh ﬁﬁg@,mﬁ L Eepecll vel y. o

Thus, the di _s%g?]gr ggha?}gans Wi 1 Qjﬁg\qg%‘g'geﬁ%ﬂlpggt\ﬁeprotectwe shield

pr Bepess thediscifangameausd Themibgect deancaran bs HURSH SHAPhdnAS s preferred
on

irlgi@ation ottllle.than %he di scharge neans with 4 n

sh2ped "oz 2 PEEAEFrp d boheld mghedemingnt hapdinia bottle-holding fashion.
| TGI8 AERIRRRA s 4 wound to a. .
medi cal or ot he?ﬁ ea %ﬁggeg%}éﬁ%?g]oéeélgaiogﬁﬂlrthe‘gwa‘gﬁeqdﬁi with the
t heppagits hantgrefepatity plotqetcdiby aSiediladio 6 $6 8GR %e IHIARKL

of the (;)n‘le"%% %ﬂgﬁt%l ed by the%ti ent, in?:l udi ng gﬁnewound_
ot her |7#% ‘hfeRHithgWrHidhavebeenappossgs theem aftiteireservoir housing

I agHT@i the d{s@%ﬁge ﬁlleialflﬁaftﬁ%c? ﬂltefe?d %gi'li:e%%%lrtiomgge wpund. Manual or

perfornmed an storyrs recor

c Guenhenically protincenipressire s dpptic CORhREAFbir QBudii ﬂ'olex%{]lefhe irrigation

actual repair process begins. For exam nation of e

m&ﬁﬁ%?n tiopgh teoreles phiae dircineen wadnspr3fesrmindshbuldvbs idigated 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 mi of
irrigation solution. Heavily contaminated or larger wounds may require 2-3 liters of
irrigation solution. The health care professional could vary the angle of the discharged
irrigation solution from the discharge means in reference to the wound to further assist
with the dislodgement of contaminants. This variation in the angle will also decrease or
increase the amount of back-splash. Thus it would be Important to irrigate in & manner
that decreases the back-splash. Minimizing back-splash is achieved by irri gation at acute
angles to the plane of the wound.

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

continue for several cycles.




have perforned a detail ed evaluation of the extent of

tissue injury, including but not Ilimted to:

anat onm cal area considerations, depth of the wound,

type ofinjury, e.g., crash injury, puncture wound,

bites, mssiles, cuts with sharbgobjects, or the Iike.

Included in this exam nation would be a determ nation

of the type(s) of contamination, time elapsed 17 :
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géan1nat of am@und and ot her nedi cal
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infecti atients, and

chermt hor dice o SREP B SRRGE ohR, st RRGR et erc. o

t i sswEulawellhmited fordirigtiohhecdiéial ththe ausjepr gt essional |

coul d be anesthetized using topical, Iocal or genera

anest hetics before the wound- cleanS|ng met hod begi ns.
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means a reserv
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mould be held in the dom nant hand in a bottl e-hol di ng
fashion. This allows the nedical 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 ofthe reservoir
housi ng having the discharge neans affixed thereto is
directed towards the wound. Manual or nechanically
produced pressure is applied to the reservoir housing
to expel the irrigation solution through the nozzles
of the discharge neans. The wound should be irrigated
in this fashion until all visible evidence of

contanmi nati on has been renoved. A potentially
cont am nat ed wound of any size should be irrigated
with a mnimum of 200-300 nil of irrigation solution.
Heavily contam nated or |arger wounds nmay require 2-3
liters of irrigation solution. The health care

prof essi onal could vary the angle of the discharged
irrigation solution fromthe discharge neans in
reference to the wound to further assist wth the

di sl odgenent of contam nants. This variation in the
angle will also decrease or




i ncrease the anount of back-splash. Thus it would be
inportant to irrigate in alganner t hat decreases the
back-spl ash. M ni m zi ng back-splash is achi eved by
irrigation at acute angles to the plane of the wound.
CLAIMSI | owing an initial irrigation of the wound, a
re-exam nation of the wound should be undertaken. The
wound shoul d be explored to its base to ascertain that
ng Vi §i [ : i - 1.C ] ' fo: .
o el i e €2 AR RRRLGE Vifar QR RN AVE BBbdhng dntaining
a sterilg wogad irdgatjppnopdgons hhedeth the resepeat ledisinglik ansthed Yo @ discharge
re-exanination. E@%ﬁ may continue for_several cycles., |
means, Biving ol dess} pROIQTATATVS HERRPRSID) @rdigh Whigh thergound ingation
solutiofl R OO E Ak nd S leridel T AR M Sctionl
area tigh dedeeasesromdiss wpstrbarasnd (102) teits dpesstreprnati (€ and the passage
. ldabrasi.ong .etc. arﬁ articular well-suited for
includgsa PULipn Baving 2 P a6t he subj ect invention. It
shoul d be understood that the exanple and enbodi nent
descri bed herein is for illustrative purposes only
ahd t hadevige,iagedimgdo tlatatlj wherciortheprasegess betweerphi27 and 12.7
reof. .l | e suggested to persons skilled in the
mm (Ota®$ agﬁg'syfgd}e&)blﬂgg'i ncl uded within the spirit and
purvi ew of this application and the scope of the
gfpended claims. 19 CLAIMS 1. A device for wound
i ¥-ri gabidevice egviording bngleimsysvheraie erpasiage kscheswerp 0.254 and 7.62
: Iny N sterile wound irrigation solution,
mm (Omgbgioh@ i eesfg)gg‘r voir housing is attached to a
di scharge neans having at | east one nozzle having a
passage (98) through which the wound irrigation )
sbl ut iddevan aeserding fe clais dr wheteithibe ppisgge Basaanainner digmeter of
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ecreases fron u
and 7.60ommsO0san OB i686)) atandugsheanpaskage i ncl udes a
portion having a curved surface. 2. A device,
according to claim1, wherein the passage is between
. 127 . ' i3y A
it o Bvistuchord b g 1, BhMclonth s At Al it
bet ween 0. 254 and 7.62

6. A device according claim 1, wherein the reservoir housing is made from a
compressible material.

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

8. A device according to claim 1, wherein the reservoir housing is generally in

the shape of a cylinder having an ergonomic shape with curved sides such that the cross-

sectional area of the cylinder varies along the length of the cylinder.

9. A device according to claim 1, further comprising means for pressurising the

reservoir housing.




mm (0.01 and 0.3 inches) long. 4. A device according

to claiml, wherein the pa%§age has an inner dianeter

of between 0.508 and 1.778 mm (0.02 and 0. 07 inches)

at the downstreamend and between 1.27 and 7.62 nm

(1)-05 Anigvioe 3ccordinpekim & wheeinhetrmeasfanstessbrisidg the reservoir -
hmmidevh qcconﬁéng to claiml, further conprising a

Ngde é%?% P ¥Hel d. 6. A device according claim1l
wherein the reservoir housing is made froma
conpressi ble material. 7. A device according to claim
6! 1.wheh divice mesordaagtovctiim 1h baraingg plusalitpofthe nomales.
plastic. 8. A device according to claim1l, wherein the
reservoir housing is generally in the shape of a
cyl. i ndedeliayAdderddd); BNAORRMLS RBBRE. Wi th curved si des
such that the cross- sectional area of the cylinder
varies along the length of the cylinder. 9. A device

or dj ; | ai.m further. co i Si megns for .. . .
e es it PRrikg ofinBli bugbbl; “fish SFRles S beod SRewof dzation
liquid e e0the infigatoradliid Jeavi¥BE Gbvics MRlefpR%Erd O pressuri sing
the reservoir housing is battery-operated. 11. A

devi ce according to claim1, having a plurality of the
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500 mlcyfeld esgaiodisslpaosed stream of irrigation |iquid when

the irrigation fluid | eaves the device under pressure.

14. A device according to claim1, wherein the

reser VO L. I - Ox4 At el 0 of the...

P T oat Lo ORT A, SRR, VAR X st prklostd Sipigyprapper
that mdintaink stetilityaunsil Seivrepmnis @eaéddsed within a w apper

that maintains sterility until the wapper is opened.




