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Background of the Invention Antiseptic preparation of patients for surgery
convent i on¥Q 3p06/d8lides a 3-10 5 m nute scrubbi ng of theraffizwedsarsea with
a soap solution followed by the application of a water-soluble antiseptic
pai nt solution. Over the years, devices have been developed in an attenpt to

control solution delivery, and to reduce the tinme required for application
of antiseptic solutions. | SURGHCALNREP Sm@ml?ipﬂtlﬂ%ﬂf’p'l‘ﬁﬂuct s
comercially available from 3M Conpany of St. 10 Paul, M\ have enjoyed

commer ci al success by providing controlled, .convenient application.
.Coassigned U.S. Pat. No. 4,925, 327—%@&&&8@@“—%&&933 g d applicator that

i ncorporates a rigi -NOf- e | ! | al: ra of
oorporat s 2 1 0t AouBRPURCIRLS BRI ol MRS RLE Of
.sponge caver i ngriguteBiribiddoht hffece®hreh Rethhlobp voleh anAb B BRS appliéiohi qui d
to be dispensed is contained in a rupturable reservoir renovably affixed at

t he ot her mmj opf owekr-sauble antiseptio phinhsdutemgat e nenber. Coassigned U. S.

Pat ent 5, 658,084, further disc]oses a lLiquid icatgr where the liquidis
contained in a franévﬁ"lt eé{?Pﬁ%ﬁlle?é‘CPsrlgarvﬁé’eqh‘éevﬁg’ggéH*antﬂ@%b‘? pooiiobiolutigy s

ampoul e s suppafLad aﬁd;%eﬁg@%ﬁﬁé ﬁﬂlet}X%lﬁrgﬁﬁc‘;xgiﬁf&H&lu%n%ﬁgﬁﬁéréptié Bbudsepent s

uni ntentional 20 bréa e anpo I npact's ng storage and

handl i ng bef or gartisglar, HeDuapRp e pilodicts Somﬁlbtb@dl%vbﬂ’atﬂlﬂﬁbﬁlwﬂﬂmﬂfpﬁﬂﬁbf 8t.
portion of the frangi bl e anpoul e through an aperture in the deformable

el enent ¥nd i nPwch%{Wme eomrmaresal et e prigingtventrakigsh opnvenientas si gned
U.S. Patent No, ﬁﬁ 61:72 784 describes an applicator system including a
distributor el 84%hd a col | apsi bl e contai ner of surgical prep solution.

25 While these prOd%ﬁs%ig?léd’@.@@%iI\@&QﬁSSQ'??&e@&E&Q'a@iqﬁﬁl" fifatoRd | cators

that provide nore uniférmfluid delivery and/or increas speed of fluid
delivery are meenpechtesSuigidporofs mberihgimseat icoegidbte Theflpw este of ligud eigpbsasd
provi des an apBI i cator useful as an applicator for the application of
fluids to a suPgtdsen teapplicatasdotieyslongpisgnembes and &/ feamn Fpsize corsng @ major

15 orifice of the hollow elongate member. The liquid to be dispensed is contained in a
rupturable reservoir removably affixed at the other major orifice of the hollow elongate
member. Coassigned U.S. Patent 5,658,084, further discloses a liquid applicator where
the liquid is contained in a frangible ampoule inside the body of the applicator. This
ampoule is supported and protected by a deformable element that prevents unintentional

20 breakage of the ampoule from impacts during storage and handling before use. The
applicator is actuated by pushing at least a portion of the frangible ampoule through an

( aperture in the deformable element and into contact with a means for breaking the
ampoule. Coassigned U.S. Patent No. 6,672,784 describes an applicator system
including a distributor element and a collapsible container of surgical prep solution.

25 While these products have provided a considerable advance, applicators that
provide more uniform fluid delivery and/or increased speed of fluid delivery are

needed.

Summary of the Invention

30 The present invention provides an applicator useful as an applicator for the
application of fluids to a surface comprising comprising a hollow elongate member
comprising a container; a flange extending radially outward from said hollow elongate

member; and distributor element attached to the flange, the distributor element



conprising a container; a flange extending radially outward from said hol | ow
el ongate nenber; and distributor elenent attached to the flange, the

di stri but agoehRiBIRh WO 2006/ 041801 PCT/ US2005/ 035575 - % G@Rfosakitgs a first
side and a second side; at least two orifices; at |east one projecting
element rising fromthe first side of the @istributor elenent; wherein the
projecting elenent is proxinmate the center and separates the at |east two
orifices; and c%&pﬁ@ﬁ@f Par sidPasl 25dcaRM gl [dabtarwhol driHces afiRafont Bf‘ojecting
distributor elemént. 5 In a preferred enbodi ment, the distributor el erent
conpri ses at |edmsent tisung fromn iHeifrgtsidel of tixodrstribntoo diement; s/hetelrethp pojjentinigng

el ement conprises a.raised area proximate the center of _the djstributor

el ement, such eyt IERTeENAe e rantes andrepagaies the Ablsar R ,ﬁC%éﬂdp%lbft@emeWg

el enent corrpripsagan?éhe[}ﬁ%ﬁ%ﬂ&%iqé&t@cﬁ%%%ﬁop%g%% the first side of the

di stributor el*enment. rojecting e I'lrther conprise a series

of 10 ingerconnectiiAg préfeed fabodiRER HlAMBEH Borlerh &l chinbHleset BestFburt he
distributor elenment. The enbodi ments of the present invention provide a

means to reli apifigesielln seane embodimsitsrthe prejécting olemenemprisey gyiased apaep
solution to the applicator sponge and unjform distripute the pre

sol ution thr odﬁWSE tet’ﬁgc%ﬁrl fé%%‘gﬁmgﬁtd?ﬁ mef, %Iqréﬁ?‘gﬁa‘?@% ?ISII%OSE)t he fl ow
rate of fluid i . . i i Stri j it hi

Sponge 15 w ¢ 1 BofaRERhe B0l RORAR BBrtadds ookl b ibleOthedt bt ot AP

squeezi ng t he sidegifithe dis@ibutr BRMedf. TRRbRSHIgNGerhfiR nayFlitEat-enpERONGRica8aI NSt
an external surface. Although intended to apply nodern, |ow viscosity,

non- wat &9 - sol ublerconngdting tibs iiah Eriprebpmbens lonttheotirst sidé pEthe distriiuita sheniant.
configured to apply.a variety of. solution conpositions, viscpsities, .
densi ti es and vol urbE SRRHERAERHBE BIFias iy THA PRVSO MR lp BRI AFTF R 20
distribution f i Lt Pt ] te
under st andi ng aﬁbﬁﬁgﬁ?%\%{ﬁlﬁ%gﬁgggl ﬁegggl gg%@g‘%% %ﬁa@gﬁ%&gggﬁ;pﬁ?lgnt omthe
Det ai | ed Descrdigtiibuta thegieem solnticothjonghdut die adplibatbhspoage dip applicawr c@ifirols

Drawi ngs, in which: FIG_ 1 is an expl oded perspective view of one

illustrative dhtBewFeaol ridds thegnplifaier wengt andHiud disgdniios withn the sponigs a

perspeciive vigw of wd8ed fr Lfhl byRaSIRSL MR Qlendl sGRRLAE Hetiquia
container or compressing the applicator sponge against an external surface. Although
intended to apply modem, low viscosity, non-water-soluble, film-forming prep
solutions, this device can be configured to apply a variety of solution compositions,
viscosities, densities and volumes without compromising the fast wetting and uniform

20 distribution features.

Brief Description of the Drawings

A more complete understanding of the invention and its advantages will be
apparent from the Detailed Description taken in conjunction with the accompanying
25 Drawings, in which:
FIG. 1 is an exploded perspective view of one illustrative embodiment of an
applicator of this invention;
FIG.2isa perspective view of one illustrative embodiment of an applicator
showing the distributor element without the sponge;
30 FIG. 3 is a perspective view of one illustrative embodiment of a distributor

element;



showi ng the distributor elenment w thout the sponge; 30 FIG 3 is a
perspective view of one illustrative enbodi nent of a distributor elenent;
WO 2006/ 048&80D0dAdT80WS2005/ 035575 -3 FIG 4 is a perspecedveswosessofs anot her
illustrative enbodi nent of a distributor ehement; FIG 5 is a perspective
view of another illustrative enbodi nent of distributor element; 5 FIG 6
is a perspective view of another illustrative enbodi nent of a distributor
elenent; FIG 7 is &¥getisreearsnestivg waw of angiberiBustiajive empedimenteofandisfiibuient  of
a distributor ?I eg]?_nt; FIG 8 is a perspective view of another illustrative
enbodi nent of & @' &tributor 10 elenent; FIG 9 is a pl an view of one
Jllustrative enbodi mBat 5 &fa pdishHedtied vibRWE ARotBdreMMitative Hhbadidlni & AdiRkBHoYI €W
of another illustrative enbodiment of the distributor elenent; FIG Il is a
pl an view of arebdnxet; i || ustrative enbodi ment of the distributor 15 elenent;
FIG 12 is a plan view of another illustratjve_enbaodi nent_ of the distributor
‘el ement. Detai | ed DESEr § pra Bseotivs gow pf prothey illpstglive epbolimeptfdl HERbUEr a
fluid applicat Oeﬁer{ﬁ@"f\t i ncl udes nmany aspects of the applicator of the
present invention. Tt shoul d, however, be understood that all of the
features depicted i FiGheiADPRfRE R view ofbbther iNEL@AIIMRS enMRIEBER Il iR butor
present in all applicators according to the present invention. In other
words, the featlemas of the applicator depicted in Fig. | nmay be used in
concert or various %i cgnbi nations of the featyres nay be_enployed to
achi eve some of the ‘AHvait HREPCHTREFHIO ali‘?ﬁh?filg‘l‘ﬁtfam’e PRBOEMEBEHa FIFHEROT on.
Referri nggpto Fie‘i’éfﬁé?lt‘l’ one enbodi nent of a surgical prep applicator is
provi ded. ’

{ FIG. 9 is a plan view of one illustrative embodiment of the distributor element;

FIG. 10 is a plan view of another illustrative embodiment of the distributor

element;
FIG. 11 is a plan view of another illustrative embodiment of the distributor

15 element;
FIG. 12 1s a plan view of another illustrative embodiment of the distributor

element.

Detailed Description

20 Fig. 1 is an illustrative embodiment of a fluid applicator that includes many
aspects of the applicator of the present invention. It should, however, be understood
that all of the features depicted in the applicator of Fig. 1 need not necessarily be
present in all applicators according to the present invention. In other words, the
features of the applicator depicted in Fig. 1 may be used in concert or various

25 combinations of the features may be employed to achieve some of the advantages
possible in light of the present invention.

Referring to Figure 1, one embodiment of a surgical prep applicator is provided.
The applicator 10 comprises a hollow elongate member 12 which can serve as a handle,
a flange 22 connected to the hollow elongate member 12, and a distributor element 40

30 connected to the flange 22 on the side opposite the hollow elongate member 12. An

absorbent pad 16 is attached to the distributor element. The hollow elongate member

12 is in fluid communication with the flange 22 through first major orifice 18.



The applicator 10 conprises a hollow el ongate nmenber 12 which can serve as a
handl e, a flange 22 connected to the holl ow el ongate nenber 12, and a

di stri but oyoehRiB¥or 40 30 connected to the flange 22 on [lttie,'u | osite
t he hol |l ow el ongate nenber 12. An absorbent pad 16 is aI{ ac g%%g%qghe

di stributor element. The hollow el ongate mdnber 12 is in fluid
comuni cation with the flange 22 through first major orifice 18. WO

2006/ 041801 PCTI USZOO3QR3R FRr. 1; ébs@t%leﬁﬂﬁm&p@efaamy but RRBOERGRy, Redrokp

preferably, but not necessarily, 1s larger ‘than the base of hol'l ow el ongate
menber 12. Thitbamathe dagerftintiowlelomgste iomisofl?. EhigesangmikndhBowd foc sbft tdgees
preppi ng between digits of the human hand or, ot her narrow preppi ng

surfaces. Wi |a@dgisadpciliiates peeppiedetwase segitsof teduman hangd 9e ober BasTPvEpREPRING hat

kes 5 fluid |i.cati. ' : | | | ps,
el es, tri angnogess” SULRBHEGRES T GMe. oARRGT PR TEr RS s AR Ry BebE mfpat &°
nmenber i5 any AWM deslicRli@PédnbembRC ShaRawhehlddré@akdlts, emrr%»gf eradlésy rdkgles, 15 cm

in length having an attachnent neans for the pad: at the base. Preferably,
the hol | ow el gkt efc.nameiventenptiatati. st ri but or el enent are integrally formed, 10

such as by injecti di ng processes. The se porti.on of the holl ow
el ongate nenber igﬂﬁm}@w ngateimerpbes AN ng,qtig%plag&rm@%eq vt Hb24@ns of the

hol | ow el onga r /th. di ' LN Fig.
hol | ow el onateherlT i 140l UG 8AE5e 5P S EAPRLLIEAL oGR8 .
support a contptfRAblyl the HMBwW dEHPaR manB& 260 Bisaitiedr elcﬂnéxﬂﬁfdiﬁ@?raﬂyfférﬁ{hﬂl bl e
anpoul e containing the solution to be applied by the applicator 10. The

hol | ow &P ongatsechentyeinjetGommpilimspractsassd | The hask mstion 61 the dolonekingge  after
t he anpoul e has been broken, but befaqre the soluytian j | gpensed by the
absor bent padn%.erwe%@%?%%@I%ﬁgé{?égﬁiﬁﬁrﬁ@mé@ s Bt@'ﬁg'@gg‘ﬁfﬁ‘é‘g?tﬁrst maj or

orifice 18 anguesggond major orifice 20, one at each end. A flange 22
adapted to accept the distributor 20 el enent 40 and/or the absorbent pad 16

surrounds the firstwiah rdferefcelt8 thd émleddiemalepictedds Fign efterapplicacsriiodhdtedess,
the distributor elenment 40 attaches directly to the hollow el onc%ate menber
12 and di sposddhodipwrelengatesmensberridjadapted fof yuppori 8 contaimer 14.nGrefarm @@ f | ange

22, L yEnal gy ke Ol Shange, TRIRCL, Aok Suaian. SILL i ggrRtpuc o
means for suppepiilfg 130Ehe hollow elongate member 12 acts as a handle and as a fluid container
after the ampoule has been broken, but before the solution is dispensed by the absorbent
pad 16. The hollow elongate member 12 is bounded by a first major orifice 18 and
second major orifice 20, one at each end. A flange 22 adapted to accept the distributor
20 element 40 and/or the absorbent pad 16 surrounds the first orifice 18. In alternate less
preferred embodiments, the distributor element 40 attaches directly to the hollow
elongate member 12 and disposed over the first major orifice 18 (i.e., there is no flange
22). Internally, the hollow elongate member 12 is conveniently constructed to mnclude a
collar (not shown) which serves as a preferred deformable means for supporting and
25 protecting the ampoule until the applicator 10 is to be used. An example of a hollow
elongate member with a frangible ampoule for delivering surgical prep solution is
further described and shown in Figures 1 to 6 of U.S. Patent No. 5,658,084. Other
suitable configurations for the applicator include those described in U.S. Patent Nos.
5,288,159 and 5,435,660.
30 The container 14 should form a barrier to materials and methods used in
sterilization such as ethylene oxide gas, irradiation methods, and hydrogen peroxide.

Alternate embodiments to a frangible ampoule for delivering the surgical prep solution



25 protecting the anpoule until the applicator 10 is to be used. An exanple

of a hollow elongate nenber with a frangi bl e anpoul e for delivering

surgi cal pmap2ebageion is further described and shown i perigusoesssk7?4 o 6 of

U S. Patent No. 5,658,084. O her suitable configurations for the applicator
i ncl ude those described in U S. Patent Nos:> 5,288,159 and 5, 435, 660. 30 The
container 14 should forma barrier to materials and nmethods used in

sterilization swhide asll@isityd @nengers slehgashose decaibed in UIS. PaichpNs, 6,a20778/6r ogen
peroxide. Alternate enbodi ments to a frangible angoul e for deliveri n%hthe
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coll apsible co ch as a 2,778
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resenbling a toothpaste tube. It may be preferred that the container is

rigid endugh ttheapphcasaraysttmhl"ﬂwcein&mqmmyr’mmbﬂapsihic aid ¢dmepragypin efdtheor system
The cont ai ner be col | apsi bl.e_and conpres of the container causes
the surgi cal p?%%mgwcaweéﬁb%sar&w%w/rm% UORo BWt e qoptainge talsebsabent pad.
The absor bent g 16 can be selected froma variety of commercially

avai |l abl e rirals having a wi de range of conpression set ratios,

densities and por osThé ﬁ:ﬁsorﬂ%ﬁtrc})a@ 161G@n B \E1Bc¥Y P HIER vatieBLOohnerEians hmaalad
surface tension of the liquid, wetting of the ( absorbent pad can

acconpl i shed binatepipis ey ing taevidp eanigk bt adrimmrssom E{ehmtlameieageeqﬂnd@or@ltz@ Fpoz e
size distributioon, void volune fracti d surfac y of. the materi al

from Whllbh t heSXBE¥P!Bms v15%9(§1t}1@epgm%ﬁﬁgﬁgceéwlqmﬁb%H ae‘ﬁ?mé‘% 8ssion set
ratio and porgsj t tate
at( POr kibénfad Jﬁbgﬁg&@?e%?@@;%%p@%{at gclhgat Qi ORI ERTRN

(i.e., COITpI’ESSE unconpr ess I 0SlI foam's ge ar

adj usted in rekigd, ipore dige difteibuidrs G658l xtomunaﬁﬁtsiiohxand\é&lfmm@ﬂgsl o$t1fefrﬁ§19nfllen3l on
of the liquid to be di spensed to allow a portion of the I'iquid contained in

t he appl i cat orfip@ Wmdwftecabsqxbemtaém wﬁona@bamd thetpertharzemt ccspwn@eon Seheatio

absorbent pad 16, co afoa rlal atible Wl.thth uid to, 20
be_di spenseq. S} REDRE G ga-nepsRUabmiD PSR T4 HORBPast |

materialg such lﬁﬁoﬁg!reféﬁéd@xﬁ@ﬂ&oagdoﬂﬁé yaaﬁ&tpﬁﬁg@m EGRech 3 loratRheb fd ed

open- cel am nat er
viscosity, density, volume and surface tension of the liquid to be dispensed to allow a

portion of the liquid contained in the applicator to flow to the outer surface of the foam
sponge.
The absorbent pad 16 comprises a foam material compatible with the liquid to
20 be dispensed. Suitable foam sponge materials are prepared from thermoplastic materials
such as polyethylene and polyurethane. Especially preferred open-cell foam materials
are prepared from polyurethane thermoplastics. The foam material can be reticulated
(open cell) or non-reticulated (closed cell) foam. The foam material can also be
compressed (felted) or uncompressed. Preferably, the foam material is reticulated and
25 uncompressed.
Many other materials for the absorbent pad may be possible, including non-
woven carded webs, filter material, knit pads, such as ganze, woven pads, and the like.
These pads can be made from synthetic or natural polymers. It is also contemplated in
the present invention that an additional layer of a fabric may be placed over the
30 absorbent pad. Such additional fabrics may aid in coating uniformity.
The selection of the foam material will also affect wicking and reservoiring

properties of the foam sponge. The foam material can also affect the coating



are prepared from pol yuret hane thernopl astics. The foam material can be
reticulated (open cell) or non-reticulated (closed cell) foam The foam

material opp :@dsmgee conpressed (felted) or unconpressggr RhefsRiably, the
foam material is reticulated and 25 unconpressed. Many other naterials for

t he absorbent pad may be possible, includi-fig non- woven carded webs, filter
material, knit pads, such as gauze, woven pads, and the like. These pads

can be nade f rcarasiAtiBlof thetdpphiadtbl. Fref@bRIrSurgidal pgp abplicagiony, eyoddsed i n
the present invention that an additional |ayer of a fabric may be pl aced
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uniformty. The selection,of the foammaterial, wi|.|l also affect w cking and
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f oam havi ng a porosjty,of. ahou 5 ores per. |I.inear, centjeter,
comercially avai l Zlg‘e@bfqrggﬁ @8@&5%3@ ,edéﬁﬁe #@b?@éﬂé@eﬂt Gy asgal fogedy g
The absor bent | pll;;ﬁcg ' | ; a seal
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and/ or pl at f ordescribeé $wthdp dellofrl) oh iy dikteibera) elometth hdisedl betwren theedtspibati. The

seal between the absorbent 10 pad and the projecting el enent maybe fornmed by
any sui t@bl e wﬁ@nﬁélqmmmgnemweifmq@yaqﬂwsyﬂ@hkb@ld@z@ﬁ]@ghm%,s hot

pl ate wel di ng,,_sol vent bondin ul trasoni din i nductive wel di ng, and
plastic rod wé‘f"%‘fvﬁdﬁ Iﬂ'fen_ Suﬁt‘ é‘?gqtf'eélaeseﬁﬁt&#ﬁﬁ%m%’ﬁglveg&oﬁ%hﬁﬁﬁgﬁnﬁ s
attached to tRel@he)iRahdtRe w%!lcﬁﬁ?,%d?&sﬁ@feﬂ?x@el&iﬁ@.‘ hpé’%ﬂ&%ne@eﬁ{b%dﬂﬁénﬂ'ﬂi‘él The
distribution and rate of delivery of the liquid to the absorbent pad 16 is
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nunber of orifices, types and formof the chanhers forned by the projecting
el enent, as wel | asTt{eH&%‘%t&ni@ﬂfatéﬁgéfFlWFE’a‘iﬂtB‘?\BQ‘Hﬁ tqg‘é%&%ﬁ‘%@?ﬁ 1%& g In
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and form of the chambers formed by the projecting element, as well as the material
specifications of the absorbent pad 16. In preferred embodiments, the orifice size is at
least 0.025 centimeters. In most embodiments, the orifice size is less than 0.625
centimeters.

20 The invention will now be more particularly described in terms of the following
particularly preferred embodiment. Referring to Figs. 1-2, the applicator 10 consists of
the following components: a container 14 comprising a frangible ampoule containing
the solution to be dispensed; a hollow elongate member 12 adapted to accept the
container 14, and having a flange 22 surrounding a first orifice 18; a cap 32 positioned

25 over the second major orifice 20 of the hollow elongate member 12; a distributor
element 40 disposed within the flange 22 of the hollow elongate member 12; and an
absorbent pad 16 disposed over the distributor element 40.

The hollow elongate member 12 can be molded from any thermoplastic material
compatible with the Hquid to be dispensed. Preferably, the hollow elongate member 12
30 is molded from high density polyethylene. Features of the preferred embodiment of this

component include a tubular handle portion 13, a dispensing portion 15, a first major

orifice 18 with an mtegrally formed radiafly-projecting surrounding flange 22 adapted



centineters. 20 The invention will now be nore particularly described in
terms of the following particularly preferred embodinent. Referring to
Figs. 1-2, WhdappsPcat or 10 consists of the followi ng eemsaEsn3ss7H
contai ner 14 conprising a frangi bl e anpoul e;containing the solution to be
di spensed; a holl ow el ongate nmenber 12 adap?ed to accept the container 14,
and having a flange 22 surrounding a first orifice 18; a cap _ 32 positioned

25 over the seé#@cPidhefisEibuorciemant 49, %%@W‘%W%ﬁ%ﬁ%}ﬁd@%ﬁ%@mﬁz capy
Gt butor g, 40,1 oAP3sthuh Lokl e fang 72 41 L haklow ol ongat e

menber 12; and™ah b Grhent osed over enment
40. The hoI I owa@ilﬁétg@tsgp 34511211:2 can be nol ded from any t hernopl astic
material conpatible with the liquid to be dispensed. Preferably, the holl ow
el ongat e nenber 12 FEDSmglcaﬁmr@le@pp‘hcammHgiﬁ ithpagantyhas che/kallop elnpgatdmamberes of
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the first orifice 18 and second orifice 20 adapted to support a collar. For
surgi cal prep éipbd)\hf@kmgwﬁsqemherhssalapgﬂrﬂalmetetrhlmn thdnélspcnsmgvpoeﬂl@n};fate menber
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surrounds the first orifice 18 and is angled fromthe 10 longitudinal axis
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line 23 as shown in Figur I'ndicato |ne provi des anlnlcatlonto
the useriihat istigicalprepbagatdedst pareipilhAledthe bb@slienppad 16 lahy tHat tHeeghplikigor is

absor bent pad %gad and that the a tgpl icator is
y to apply solution to the patient.
In a preferred embodiment, a cap 32 covers the second major orifice 20 of the
hollow elongate member 12. A suitable configuration for the cap is further described in
U.S. Patent No. 5,658,084. The cap 32 is adapted to transmit an actuation force to the
20 container 14 as the cap is axially displaced in the direction towards absorbent pad 16, 1n
order to release the surgical prep solution from the container 14 to the dispensing
portion 15.
In a preferred embodiment, as shown in Fig. 2, the distributor element 40
comprises at least one projecting element rising from the surface 43 of the distnbutor
25 element 40. In Fig. 2, the projecting element is a series of interconnected ribs 42
comprising interior rib 42a and exterior 1ib 42b. The ribs 42 form chambers 44 around
the orifices 46 to create a orifice-free zone 48 proximate the center of the distributor
element 40.
The orifice-free zone 48 created by the ribs 42 allows more uniform distribution
30 of the surgical prep solution as the solution enters the absorbent pad 16. The surgical

prep liquid is delivered to the applicator absorbent pad 16 which is applied over the
surgical field to disinfect it. The ability to apply a controlled uniform coat allows



ready to apply solution to the patient. In a preferred enbodi nent, a cap 32
covers the second major orifice 20 of the hollow elongate nenber 12. A
suitabl e coWPiQe180bn for the cap is further described ipcT/ihBes/fBaient No.
5,658,084. The cap 32 is adapted to transm{, an actuation force to the 20
container 14 as the cap is axially displaced in the direction towards
absorbent pad 16, in order to release the surgical prep solution fromthe
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center of_the distributor elenent, 40. The orifice-free_zone 48 created by
the ribs %2 all ows dvriErtheishoWrinFig 3. thetibonrrosndigs thailiqgcgn basiragkpr
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0.75cm nore preferably at |least 0.125 cm Referring again to Fig. 2, the
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attachedis o t heéhetiodipréssioh®f the absorbent pad during use.

In preferred embodiments, exterior rib 42b runs along the perimeter adjacent the
edge; 50. The exterior rib 42b can assist in the manufacture of the distributor element,
such as the hot weld process as described in Examples. While not required, the ribs 42
typically project from the surface of the distributor element to a height higher from the

20 surface than the edge 50.

As further shown in Fig. 3, the ribs 42 and edge 50 project from the surface of
the distributor element 40 at angles of 45° and 90°. The ribs 42 and edge 50 can project
at any angle from the surface 43 depending on the application and the manufacturing
processes employed to form the distributor element 40.

25 In another embodiment shown in Fig. 4, the orifice-free zone 48 proximate the
center of the distributor element 40 can comprise a projecting element that forms a
raised platform 54. The raised platform 54 can be any shape, shown as a truncated cone
platform in Fig.4, or a raised platform 54 in the form of a cube or other boxlike
structure as shown in Figs. 5 and 9, or a truncated pyramid as shown in Fig. 6. Ina

30 preferred embodiment, the orifices 46 are located adjacent the raised platform (1.e., the

orifices are not located in or on the raised platform) as shown in the embodiment of Fig.

5. In alternate embodiments, as shown in Figs. 4 and 6, the raised platform can consist



‘element. As shown in Fig. 3, the edge 50 may al so forma rai sed edge 52 on
one or nore sides or the distributor elenent perineter. The rai sed edge 52
can aid i n WOndasipo15 t he conpression of the absorbent paer,géshidagsdsse. I n
preferred enbodi nents, exterior rib 42b runs along the perinmeter adjacent
the edge 50. The exterior rib 42b can assist in the manufacture of the
distributor elenent, such as the hot weld process as described in Exanpl es.
Wi | e not requif agled hidesrIthextetidingtdppindaltheysupiaog 43 of the distitheorsalerthand0of t he
distributor elenent to a height _higher fromthe 20 surface than the edge
50. As furt her "sGHntheangieg sidgs 5¢ pntan P UYicshdd-edge 50 project fromthe
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and edge 50 can proje ang urface 4
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di stributor elenent 40. 25 In another enbodi mrent shown in Fig. 4, the
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preferred enbodicimabrifitéetdrifices 46 are | ocated adjacent the raised
platform (i.e., the orifices are not |located in or on the raised platform
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ot her enbodi methesyallsiof asalindrigpl aise thobcraafesitheasifighrdign zone 48.9s. 5 and 9. In an
o ernat e emod et . SAGD A0 ELdp Bt 2 L LS O SR SR e
46, As_stoun | bty ofme8th She SERSHIPIAAERRS P rlofing Bk MR O 1 11 ce
embodiment as shown in Fig, 1, the distributor element 40 may form a piece separate
from the flange 22 and/or hollow elongate member 12. As shown in Fig. 1, the flange
may form a flared receptacle with flange walls 25 for receiving the distributor element.
A metering film may also be used with the distributor element of the present
20 invention. One example of a suitable metering film having a porous structure,
( preferably a replicated patterned structure, is described in U.S. Patent No. 5,658,084,
One type of useful flexible porous layer is a microstructured isoporous membrane
having an array of pores therein, described in commonly assigned U.S. Patent No.
5,308,180.
25 As noted above, the applicator is useful in dispensing antiseptic liquids to
disinfect a surgical field prior to surgery. The applicator of this invention may be
particularly useful in dispensing liquids having viscosities at room temperature of less
than about 10,000 cps, most preferably less than about 500 cps. Examples of suitable
antiseptic preparations include those described in U.S. Pat. No. 4,584,192 and those
30 described in U.S. Pat. No. 4,542,012. Preferred antiseptic preparations are iodophoric
skin tinctures, such as "Duraprep™ Surgical Solution,” commercially available from

3M.



10 48 proximate the center of the distributor elenent 40 are shown. In Fig.
7, two substantially parallel ribs 42a extend the width of distributor

el ement 40wobhR/@igea between the parallel ribs 42a cregies; 06%%13%:4;7@ free
zone 48. In Fig. 8, the ribs 42a form the walls of a cylindrical area that

creates the orifice-free zone 48. The di stld-butor el enent 40, flange 22
and/ or hol |l ow el ongate nenber 12 may be 15 integrally forned in one piece

such as by injecti ofheBahflidess uded 1R EorMbitRRRAEhe DrHRGE iRt oA a9 AR be itk -
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For use in preparation for a small surgical procedure, the amount of skin
antiseptic composition in the containers used in connection with the present invention
should generally be able to cover an area of, e.g., 10 square centimeters or more. For

20 larger surgical procedures, the applicator should be able to cover at least the torso of a
large person, e.g., at least about 500-600 square centimeters.

While the applicators described herein are contemplated for use with surgical
prep solutions, other applications may also utilize the applicator of the present
invention. Other fluids for use in the applicator include, but are not imited to cleaning

25 agents, varnishes, stains and lacquers.

Alternate embodiments of the distributor element 40 are shown in Figs. 10-12.
While round orifices are utilized in most embodiments the orifices can be of any shape
that provides delivery of the surgical prep solution to the absorbent pad 16.
Accordingly, orifices 46 can be curved slots as shown in Fig. 10 or V-shaped slots as

30 shonw in Fig. 12,



et hyl al cohol, 1-propanol, and 2-propanol), parachl oronetaxyl enol (PCN11),
triclosan, hexachl orophene, fatty acid nonoesters of glycerin and propyl ene
gl ycol such&200s/gsxgeler ol nonol aurate, gl ycerol nonocaprylpatrais2@lsysanrol
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centimeters. Wbhfieestdse applicators described herein are contenplated for use

w th surgical prep_solutions, other applications may also utilize the

appl i cator of the phesltamate legspusfansd embodienents, g depidtet inudeg. 11 thehateappiibscat or
include, but arg nof |limted cl eani n 5 nts, varni shes, . stains and

| acquers. Al te#ﬁ%ﬁ@mi@éﬁ%‘ga‘fffm?ﬁ‘ém’%f“tg%’rq"ggﬁ% n%qeégéﬁfe ‘ﬁ‘g.ﬁ’é‘?e shown in
Figs. 10012. WhhhSnicedodasthd isSsraheytilized in nost enbodi ments the
orifices can be of any shape that provides delivery of the surgical prep
sol gtion to the abs@hbenenipadisfertheddlhetrdicd lyyhe ilowinpesndntiag chenplas.ved
slots as shown in Fig. 10 or V-shaped slots as 30 show in Fig. 12. WO
2006/ 041801 PCT/ US2005/ 035575 11 Ot her enbodi nents of the distributor

el enent 40 ar W@ ated. The shape of the distributor elenment 40 and/or
absor bent pad can be manufactured in shapes other than square, such as
the triangul ar di st gixbidemicabbemiplé agiflicaSrSHMA dishidtitd-cldhient EBSerillys 42
typically are interconnected to form encl osed chanbers 44 as showmn 5 in

Fi gs. 105and 1Zepitied ixhhiBerere poapared. Bypr fash@pplocasorpdn dhsvbenigrads inbde #0a and
exterior

fully reticulated, open cell, polyester/polyurcthane clickable foam having a porosity of
" about 35 pores per linear centimeter (commercially available from Foamex, [P, East

Providence, R.I. as "Z90CLB"), was hot plate welded to the distributor element using
the following general technique. A hot plate or other suitable hot surface was preheated

20 to a temperature above the melting point of the resin used in the distributor element.
The projecting elements (rib portion) of the distributor element was then placed in
contact with the hot plate surface for a sufficient period of time to soften or melt the
resin to a depth suitable for good surface contact with the absorbent pad. After the resin
of the applicator was softened or melted sufficiently, the applicator was placed onto the

25 absorbent pad. The melted resin of the ribs then formed a structural bond with the
absorbent pad material upon cooling of the resin. During the time of welding, the
exterior and intenor ribs of the distributor element formed a contiguous seal with the
absorbent pad. An ampoule was filled with 26 mulliliters of DURAPREP Surgical
Solution (commercially available from 3M, St. Paul, MIN). After the six identical

30 applicators were prepared, the time required for each applicator to deliver 26 milliliters
of solution to the sponge after breaking the ampoule was measured for each. Results

are shown in Table 1.



ribs 42b are usually equivalent in size and prevent fluid comrunication
between the orifices 46. In alternate | ess preferred enbodi nents, as

depi ct ed | wdtoge/o4kde; the interior ribs 42a and exteri OrPé’r/%mﬂ?fﬁ’sa s not
connected, and the orifices 46 are in fluid 10 comuni cation around “interior
rib 42a. The invention is further illustratéd by the follow ng non-limting
exanpl es. EXAMPLES Si x identical exanple applicators with a distributor

el ement general |y aSixiflerdepi, esaparativel-hiilicZtowmf IR APRERR636 tiquidatispenser
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poi nt of 5t he r#spovlesesinicastrérbiodeathr iReatltsrareshomerin Tablehle proj ecting el enents
(rib portion) of the distributor elenent hen placed in contact with
the hot plate surface for a sufficient p Blof tine to soften or nelt the

resin to a dept suuaol e Tor gpod surface ' apbsorbent pad.
After the resi n—ef—the—apptiecator 3 i \ i%ﬁ“T}X‘fe g H(%) | t he
appl i cator was placed onto the 25 A ot yueny 1Il hie

ribs then formed_a structural bond mtﬁppllbﬁﬁtorabsorb nt &d@%@é?ﬂtlﬂn up n
cooling of the fesin. Theking the tine of2%& ding, the exterPd2 and intlerior
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breaki ng the anpoul e Wasl freasur ed for ead¥32 Results| are showh2i n Tabl g 1.
WO 2006/ 041801 PCT/ US2005/ 035575 -12 Six identical, conparative,

appl i cators of DURAPREP 8630 |iquid dispenser (cormer cially available from
3M St. Paul, M), Bhls@@tme\f:m@dtm@mz@f thig inysntigreire gecussied ppd fofespreeharhemmeEP
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10 variations and modifications in the invention will be apparent to those skilled in the art

without departing from the scope of this invention, and it should be understood that this
invention is not limited to the illustrative embodiments set forth herein. Accordingly,
the tnvention is to be limited only by the claims provided below.
Although specific embodiments of the invention have been described herein, it
15 is not intended to limit the invention solely thereto, but to include all of the obvious

variations and modifications within the spirit and scope of the appended claims.



each applicator to deliver 26 mlliliters of solution to the sponge after
breaking the 5 anpoul e was neasured for each. Results are shown in Table 1.
TABLE 1 Activation Tine seconds). 3M 8630 DURAPREP One Enbodi nent of the
Applicator Present Invention Trial 1 25.32 9.12 Trial 2 27.06 8.90 Trial 3
24.62 11.31 Trial 4 27.31 9.72 Trial 5 21340 9.78 Trial 6 25.32 9.12
II'lustrative enbodi nents of this invention are di scussed and reference has
been nmade to possible variations within the scope of this invention. These
and other 10 @ArAlMi$ons and nodifications in the invention will be apparent
to those skilled in the art w thout departing fromthe scope of this
invention, and it should be understood that this inventionis not limted

to the illustrative enb nﬁﬁfs ingly, the
invention is to be?l im ?&dﬁﬁ‘gﬂ a%%%}%g&{splgbﬁﬂéﬁp’ro g{ggel ow. Al t hough
speci fi ¢ enbodi mentholibwiclumghemahbaroimprisingeedntdiarer i bed herein, it 15 1is
not intended to limt the inyention sol el‘:y1 thereto, but to include all of

t he obvidous vari aﬁlﬂ@ﬂge extendingiradiadlyontrard fomnsaid hellove glongate membsspd of t he
|
appended cl ai mms. ow br I%%P %@RPA ih%%ﬁ e, tl?édlgﬂxﬁﬂ 'i]%ieprg:n?%cgngbi#s?nagn

conprising: a hoI er conprl a con alner

extendi ng radi al | y out warfistfsiderandai sdcdi@l sideyv eI ongat e nenber; and
distributor element attached to the flange, the distributor el ement
conprising: a first si@kleafidwaosfigesad side; at |east two orifices; at |east

one projecting element b} RlRQnl ARG elehicht risthd Frof tht MUl Jr R iQkibucb?

el ement ;
10 element;

and an absorbent pad attached to the projecting element;
wherein the projecting element is proximate the center of the distributor element
and separates the at least two orifices such that the at least two orifices are only in fluid
communication with each other on the first side of the distributor element through the
15 absorbent pad; and
wherein the projecting element comprises an orifice-{ree zone that avoids
concentrating the fluid in the center of the absorbent pad as the fluid flows through the

orifices into the absorbent pad.

20 2. The applicator of claim 1, wherein the orifice size is at least 0.0025
centimeters.
3. The applicator of claim 1, wherein the orifice size is less than 0.635
centimeters.
25
4. The applicator of claim 1, wherein the number of orifices is at least four.
5. The applicator of claim 1 wherein the projecting element comprises a

raised area proximate the center of the distributor element.
30

6. The applicator of claim 5, wherein the raised area is a raised platform.



and an absorbent pad attached to the projecting elenment; wherein the
projecting elenent is proximate the center of the distributor elenent and
separates the at least two orifices such that the at | east two orifices are
only in fluid comunication with each other on the first side of the

di stributor elenent through the 15 absor bkhit pad; and wherein the
projecting elenment conprises an orifice-free zone that avoids concentrating
the fluid in the center of the absorbent pad as the fluid flows through the
orifices into the @bsor Fhatpgadtor 20 cldim Theheapil the ptojectiaf ebdnadniredmpridesatei n
the orifice size is at |least 0.0025_. centineters. 3. The applicator of claim
1, wherein th e beproferng Bomdie ik e of B el tlir dgmeRs. 25 4. The
applicator of claim1, wherein the nunber of orifices is at |east four. 5.
The applicator of claiml| wherein the projecting el enent conprises a raised
area proxi mat e t he8cent dhe applidator dff starm buwbereml therprifjectid@ ebemehh eomppikésaat or
of claimb5, wherein.the raised area |s a,rajsed plaLfor, -14- 7. The

appl i cat®or of S?leéiogirﬁ?m%@fc@%ngﬁ abk”ﬁ‘]“é%‘?‘i“hgs é’Pé]Fﬁeﬁ‘ESt %‘g]?rﬁﬁ tEhuigta a5t one
rib projecti ”Qlefrfeﬁf.”the first side of the distributor elenment. 8. The
applicator of claim1l, wherein the projecting elenent conprises a 5 series
of interconnecting ribs that form chanbers on the first side of the
distributor element. 9, The applicator of claim8, _wherejn the orifices are
| ocated within the” cha%@ﬁ‘gl?hcf%r? .glafmé, Where 6PH@FGS&T%1W@SI“W%§P@% t he
ribs format |gasgerone chamber free of orifices. 11. The applicator of
claim1, wherein tehe' absorbent pad is unconpressed 15 open-cell foam

10
10.  The aplicator of claim 8, wherein the ribs form at least one chamber free
of orifices.
11.  The applicator of claim 1, wherein the absorbent pad is uncompressed
15 open-cell foam.
12.  The applicator of claim 1, wherein the container is collapsible.
13.  The applicator of claim 1, wherein the container holds surgical prep
20 solution.
14.  The applicator of claim 13, wherein the surgical prep solution comprises
iodine.
25 15.  The applicator of claim 1, wherein the container is substantially
impermeable to ethylene oxide gas.
16.  The applicator of claim 1, wherein the absorbent pad is attached to the
distributor element by a seal.
30

17.  The applicator of claim 16, wherein the seal comprises a weld such that

the pad is mechanically bonded to the distributor element.



12. The applicator of claim1l, wherein the container is collapsible. 13. The
applicator of claiml1l, wherein the container holds surgical prep 20
solution. 14. The applicator of claim 13, wherein the surgical prep solution
conprises iodine. 25 15. The applicator of claim11l, wherein the container
is substantially inperneable to ethyl ene-bXi de gas. 16. The applicator of
claim1, wherein the absorbent pad is attached to the distributor elenent
by a seal. 30 17. The applicator of claim 16, wherein the seal conprises a
wel d such that the8pad Ansappticiienioe dispynsirpreifhuidf eomprisili: st ri but or el enent.
-15- 18. An applica l' for dispensing a fluid, copprising: a hollow

el ongat e menber coﬁ%‘f’ %Wﬁ&%a@dﬁ%bqﬁ@mP§SIPB&r?@%ta&?f’end| ng radially outward
from said hol | ow el gpg o the
flange, the distri hut ogé g’ft adl %uggérlratf%rg%@hﬁ&&%ﬂga@%% gdggond

side; at least thr dgtrwmﬂmﬂsxﬁemmtthdiﬁdfm ﬁmtﬂaagcjehe Aistlibator eleamnbevihprigiiger i al
attached to at | east one chanber; wherein at | east two chanbers each contain
at | east® one orifice suéfﬁfﬁtﬁ&%"%’lﬁé‘sﬁ?(’ndlsé‘&‘st one orifice of one chanmber is

only in fluid conmunica “%Q t%gc(ﬁm{ %A@%%St%% orifice of the other
I'S 0

chanmber on the first si rel’'ement through the absorbent

material; wherein at | eaﬁhbmkaemhmﬁmt aﬂDarch&!d toedt dedshenecehiainder; of t he
distributor elenent is free of orifices to avoid concentrating the fluid in
the center of the WW&FW@%@@%C@ﬁ@ntﬁmtépaﬁu Aeoritice suehthatthe at

orificesinto . 8,
wherein the nur?gte E%n%%‘?@ﬁﬂegis qnbggﬁlﬁul?ou@@gailﬁwéﬁg% ?tgl;’ff& gﬁ%f
claim 118 whepsfice bhﬂae oftef cledintsdr 28 thesfidt sil€atthe dishPrftor element through the

absorbent material;

wherein at least one chamber proximate the center of the distributor element is free
of orifices to avoid concentrating the fluid in the center of the absorbent material as

the fluid flows through the orifices into the absorbent material.

15
19.  The applicator of claim 18, wherein the number of chambers is at least
four.
20.  The applicator of claim 18, wherein the orifice size is at least 0.0025
20 centimeters.
21.  The applicator of claim 18, wherein the orifice size is less than .635
centimeters,
25 22.  The applicator of claim 18, wherein the number of orifices is at least
four.
23.  The applicator of claim 18, wherein the chambers comprise at least one
rib projecting from the first side of the distributor element.
30

24.  The applicator of claim 18, wherein the chambers comprise a series of

interconnecting ribs that form chambers on the first side of the distributor element.



20 centineters. 21. The applicator of claim 18, wherein the orifice size is
|l ess than .635 centineters. 25 22. The applicator of claim 18, wherein the
nunber of orifices is at least four. 23. The applicator of claim18,
wherein the chanbers conprise at |east one rib projecting fromthe first
side of the distributor elenent. 30 24. Thleﬁ'appl icator of claim 18, wherein
the chanbers conprise a series of interconnecting ribs that form chanbers
on the first side of the distributor elenment. -16- 25. The applicator of
claim 18, wherein 2he alheapslivatopad ciain WBCWHEEIRIEEsbsoftRANpaEk inédmpresse®. The
applicator of claim 18, wherein the container is collapsible. 5 27. The
appl i cat or of B¢k fP8M. wherein the container hol ds surgical prep sol ution.
28. The applicator of claim 27, wherein the surgical prep solution conprises
10 iodine. 29. The applicator of claim18, wherein the container is
substantially inpgénealihe apglicatdnyk elagn 08] wWikergiashe ddntadfler id bellapsipld. cat or  of
claim 18, wherein the absorbent material is attached to the distributor
el enent 5by a seal. 31. The applicator of claim30, wherein the seal
conprises a weld sygh t i L:
di stributor el enen ? 20@5@‘%&%&53?1’28&@?qg’g‘gﬁéy}?‘ﬁgi‘és%"r’g@g%ﬁ%é‘ﬁsg%‘}@gﬁlBf?pon, t he
nmet hod conpri selagon. provi ding the applicator of claim1l; providing surgical
prep solution in the container; and dispensing the surgical prep solution.
25 33. The nmethod of claim 32, wherein the surgical prep solution conprises
I odine and the col bg.pSI %8 aﬁﬁpctaﬁ)'r WeLialm 2%,%&319&5@‘1;&%1051%&5 gﬁﬁl%necottgprises
et hyl ene oxi de gas

10 iodine.

29.  The applicator of claim 18, wherein the container is substantially

impermeable to ethylene oxide gas.

15 30.  The applicator of claim 18, wherein the absorbent material is attached to

the distributor element by a seal.

31.  The applicator of claim 30, wherein the seal comprises a weld such that

the pad is mechanically bonded to the distributor element.

20
32. A method of applying surgical prep solution, the method comprising:
providing the applicator of claim 1; providing surgical prep solution in the
container; and dispensing the surgical prep solution.
25 33.  The method of claim 32, wherein the surgical prep solution comprises

iodine and the collapsible container is substantially impermeable to ethylene oxide gas

before the dispensing.

34.  The method of claim 32, wherein the absorbent pad is attached to the
30 distributor element by a seal.



before the dispensing. 34. The nethod of claim 32, wherein the absorbent pad
is attached to the 30 distributor elenent by a seal. -17- 35. The nethod of
claim 34, wherein the seal conprises a weld such that the pad is

mechani cal ly bonded to the distributor elepent. 36. The applicator of claim
13, wherein the surgical prep solution coﬁﬁ?ises 5 a viscosity of 500 cps
or less. 37. An applicator for dispensing a fluid, conprising: a hollow

el ongat e nmenber conprising a container; a flange extending radially outward
from sai d hol | ow eBéngatlhe mestiel of cbaigh 34] Wheichd thieBedl @bmphissseniveldishétctheckhe o
the flange, the_distributor elenent conprising: a first side and a second
side; at |easP? de?ﬁhﬁﬂcﬁlg‘é?or%ile F‘b}b@@ﬁt‘ﬁ‘@-‘tg‘l‘g%ﬁﬁ- conprising a series of

i nterconnecting ribs that form chanbers on the first side of the
distributor elenent; 15 and an absorbent pad attached to the projecting

el ement; wherei n aB6l eaheapplivatdrefi claive 1py wheeini thgsiegrakprep sslutisroeenifises t he
center of the distributor elepent and separates the at |east two orifices
such th theaé’fscpﬁﬂ’s‘?fiqaﬁpsﬂ %%ces are only in fluid conmunication with
each other on the first side of the distributor elenent through the

absor bent pad; 20 wherein the area of each orifice is significantly smaller
than the area of agy. chandpplicatenfdr dspesing 4 fleidpcon@singlg el ement conpri ses
an orifice-free zone that avoids concentrating the fluid in the center of
the absorbent pad adiollpw elongale member coMPESIgE 21RBAIGE i ces into the

absorbent pad. 25 a flange extending radially outward from said hollow elongate member; and

10 distributor element attached to the flange, the distributor element comprising:
a first side and a second side;
at least two onifices;
a projecting element comprising a series of interconnecting ribs that
form chambers on the first side of the distributor element;
15 and an absorbent pad attached to the projecting element;
wherein at least a portion the projecting element is proximate the center of the
distributor element and separates the at least two orifices such that the at [east two
orifices are only in fluid communication with each other on the first side of the
distributor element through the absorbent pad,
20 wherein the area of each orifice is significantly smaller than the area of any
chamber; and
wherein the projecting element comprises an orifice-free zone that avoids
concentrating the fluid in the center of the absorbent pad as the fluid flows through the
orifices into the absorbent pad.

25



