LI QUI D DI SPENSER BACKGROUND [0001] The present invention relates to a

|l iquid dispenser, and in particular, to a |iquid dispenser and net hod of
usi ng t hewbi2quiid4@iispenser to treat donestic ani mal s agaCmAiS2011056897t i cks,
and ot her pests. [0002] Routine care of a donestic animal generally includes
treating the ani mal against fleas, ticks, and other insects. Fleas can be
carriers for worns and various di seases, whereas ticks are the nost
significant anthropod in transmtting di seases to donestic aninals. Unlike
fleas, ticks can directly cause a disease or illness in an aninal. Ticks
are responsi ble for anem a due to blood | oss, dermatosis due to salivary
secretions, and ascending tick paralysis due to neurotoxins in the salivary
secretions. Wiile ticks remin pLlQHH) DISPENSHRors, fleas can enter a
dwel | i ng and cause problens to an ani mal both indoors and outdoors.

[ 0003] As a result, there have been many different preventative nmeasures
devel oped for protecting a donestiﬁ—gﬁéﬁﬂngbainst fleas, ticks, and other
pests. One pwoty examnﬁ@ahﬁwanﬁﬁeaw@manh&hdﬁ@%&ammjﬁban@mﬁh@ﬁh¢ﬁimorn around
t he ani mal | ar sonei% gagchers

suggest 1 nedebrrapdrondSensty s G3% Bt b Ehurticafhp 380%

ww. k9web. corhoth@ flees. preventatlve nmeasures can include spraying chem cals
bot h i ndoor d o] Vv wever, somne
chem cal s hgbe ver$&ﬁ§§#%3§?g§#%l%%b ﬁ?I%%ﬂéﬁﬁmk%fgmﬁféﬁgggﬂgg tkllled but
adul t f | easfleap.dickinfl phetiesdcts. Aot ¢rebe gﬁrreﬂv%fnlt\mrmveldrvmaﬁleeaws Wateitigy a

domesti c anj iRk ndhikfnificdnl £Brdpbd Inl RS nIH J&Eb‘é@tofd&nésﬁm%ﬁalsaﬁ}ﬁhﬁéf?eﬁss presently
residing on.the body of the aninal. Wi "di ppi ng" the animal in the

fl ea- k|II|n&’%ﬁﬁ§?§ﬁ&8mﬁéﬁh%ﬁ?8rﬁﬁ”?ﬁﬁ%ﬂ?%? T??@ﬁ”ﬁ?@ﬁﬁéﬁ?“?ﬁnﬂgﬁgonot

prot ect t hebladsilos) deﬂlgta;lsﬂél gie th silivrescbe@aus, Qﬁd isb@kmpﬁdklphﬁlyﬁs dlfat(hl&ﬁlroﬂ)ﬁiﬁyent ative
measur es |ncI a | s that a e an

i ndoor car pét the Sehvgrﬁﬁ%clreuf) e %ﬂ]@ %)lér](sé?mém it A% fiy ¥1n§3t§r agcfwehm vedﬁt i ndoor
flea |nfestamwmn@kn@@0@4@Anbmﬁemk@@nmbmﬁpmeventat|ve nmeasure i s a substance
that is topjopgdll ¥ APPlLSdntOntR e QRS LilG EXAIRL A8 clop& e
Advantage(ryﬁ #%n1 aygr mflg%gt?3n lon?ﬁpkg?aUW:ron1ﬂb§F§P

Knockout ( r) PrPegine Wiemsatc aAlvqlal st ﬂe@ntepk&a@spbﬁ 5561 Ona Ty ranrlas ﬁﬂ&*’fﬁfes I nc.

The subst anggSo@k erteicBithk ASvoMbr&id & EniRRRInk&dbd & h\@seK inB 110 coftlt, Bk mal  and
can kill fleas or ticks on contact. Research has sh%mn th uch subst ances

can be sel eEEPYRISUpERhe Pl Seprllective LFRISPraYRINgdlete See B pel | ant and
|nsectlC|deomaqewwmmwkﬁmehf@mﬁanmSp&whgﬂ&mm&ﬁbmmﬁﬂmhymdbsmmpﬂoh@ t he
flea's nerv sk %.0 stin |.e I n 24 hours
of appllcatﬁggmgﬁgh%§%¥? W?@T#Rmﬂg? %%ghe‘@%%mvkmwgy Ch@%IM?or dogs and 6
weeks for clatvge arSabed but @Ciyh/ﬂﬁzfsratﬁnmffeﬁ@d u@norfemraientew miepsresduhetheRpr oduct s

i phi s. asp. aol@ic2fhal ORABAARGH,WSAAAL/OBABTn] ROOFLMN Auidiloniihstiances

di scussed above have proven effective at controlling fleas and ticks on
domesti c an?ﬁﬁ?@mw&&N@@n??ﬂﬂ%ﬂmﬁwgﬁéﬁ§@ﬁ§aE@%@SW%?“%ﬁ%VVFﬁ@”FW@“?UbStances
are diffi cuflda pkdleuiSR docBad @focapPinyhal goadRduok Meh@siek puahanees to the
animal, the ru Se%trz.m rcz,un%gisu];es 1ncltude Soedsrscgl 81[313 chgmlca S tgzgtrllllezlr cut {' dqgan 106%)0r to remove
an outer palkage I AEa LS d ORI NSRS Pl Wik PERPY R TUBS P ance i s
cont ai ned. d’@eaqrwelwtem é&r subpteathg ill f@aﬁe)r errgenbinddon Beageledtatidnsdi spenser must be
bent al ong | d .pder of
t he seal ed Igﬁensé%ﬂ%¥9$@ﬁ?§ﬂ9?%ﬁ§?ﬁ&gﬁ%%éﬁﬂa %ﬁ%m.ﬁﬂ%%%@ﬁm%%ggh? e one
end is bent Jongigepienl Hxpreplgitritdandeniie® iraeBier Firartontraflinghécri spenser
and be topi g@lidi Y «@Paotiedie font Mevas bmnm@fanh@eosgmmln Fafn@RQBhpXees fRODI em wi t h
this type of known di is the sinul tan ousl handl i ng

K i S
bot h the di SPFeREEReaHE Bﬂ‘ﬂ “éﬁ‘ﬂﬁhﬁﬁlaplfh(%g et ?C“é‘e?% mnraha“tdﬁ@“ Tl B B?t%Fsa‘}nger
ani mal s, |tamhaeRaEaMG&sgmanpﬁf@dﬂm&mmhﬂbﬂnkhﬂaaﬂﬂmmimammmamse@@mﬁ per son
usi ng bOt h hﬁv@%ss bottho }eoeﬂ n(f gnd ﬁseap R]l ySee 3 wwsiy)gslg ane el’he substgncg)erosrlg){)1 attenpts to
apply the substance a aItitc Tocutty Tn naneu the 3Zspenser wth
one hand anﬁﬂmﬁmaﬂaﬂﬂiWQH®W§yaﬁnwwmﬂhwtpW&@éﬁWFﬁmgﬂhé“w®héﬁh@ﬁ$én results
in sone, | fa Q(Katléﬂ dnd C(Qlftlmtermh%qp;%faﬂﬁﬁo bebmes @Mogé a%@6%ektslﬁﬁ’c§ti a@r or on the
per son applé% instead o eaching the animal's skin. [0007]As just
al | uded ’“%FﬁﬁPéﬁ@%P%ﬁ“% éﬁ€§HVéﬁP$bﬁal di spenser is that the user
may




cone into direct contact with the substance. For exanple, once the end of
the di spenser is bent, the substance is free to flow out of the dispenser.
| f the uswo2op/0saediicar ef ul when handling the di spenser, PCHASSUbOS@ESATe nay
| eak fromthe open end onto the user's body or clothing. [0008] Al so, sone
ani mal s have heavy coats with |arge anmounts of fur, e.g., a "double coat,
that prevent or bl ock the substance frombeing applied to the aninmal's
skin. In such instances, the user nay have to rub the substance into the
animal 's fU[00651] t hathilé fiesubtihptANCR sddQBGE0 85vc pRRenSKiedive AGaIRIling Neds BidS case,
the user's s gr cl ot hi ﬁq:cones hnto dquﬁt coptagF with the dﬁ stance
and this caff E)%‘E PmgsUe ARRy PRERIPY PRy OLRpEeE e it Hel ke does
not thoroughmy:Wﬁ&hﬂ@ﬂ@mgm&kﬁﬂwmmmshmmth@awhhéﬂmusemuﬁﬁwh@bm&s@sar
indirect co t f ately,
conventlona?%%%éﬁgﬁég?gpg?guﬁgtgQ@%fgthQggggg%%Qgggﬁméﬁﬁéﬁ% #%te cont act
Wi th the suBdtiaseis conamdoTorserss thorhttancs opreend eths sgalgd <i1tpqwrdmm@ﬂ?éttser and

met hod of ugbhag thineTIdivSRERAS&H bét}atena\lvtﬁm BOrenfidkiey bidbadealt Rridp@REGRl Y apply
a substance to a.do {% es or elim ates t he possibility

u

of the indi $"&U%" W& %g(?ﬂtﬁthéan%ﬁngH%Ffﬁé“’%’ﬁ‘f‘}%tthéﬁ‘ééta“% OF THE

| NVENTI ON @memﬁiﬁh@m@mﬁsammmumyemmmbmﬂpmbnbﬁﬂ5mmmmapparatus for and a

nas 2. body' 1RO ePR e bR TS oG Rr RS G A A Pt B mer
novabl y dispm@@dbmhﬂmﬁgpﬁ@mymhhmmmgéﬁﬂauvmﬁ bfmt@eHHMQpems@dsnsﬂpiaced on
or near the,gkiR ﬂéfsoﬁ 0808/ MRkl am%e%délﬁsgﬁén dsﬁg 9&95&%&9% pRUGNbIDRL 9as

| ocated in the chanber is conpressed ger S de ressed t he

pl unger pi ef'8ycy THepisANETPK ¢ WY S EYPsEAY atoat ﬁl@dst Cuéﬂoélrﬂmawwgﬂt?e

mﬁ mbr aRe Aﬂlsﬂeﬁyaﬁ\bltlﬁ?gﬁaﬁﬂ find R@nthihifglin€l arh@dl ehhpme }(Vlma the Fﬂh&’ﬁﬂﬂt&n ﬂeﬁlltﬁjin%&[ﬁé‘l S ed]
t hrough an of the di.s S o the skin of the. an 0011]I'n
one 1o m ¢ hEPaal 4 s RS eHE BEr o TG BT R ERBer onto an
ani mal is pm@Mu@Gdanﬁhbmﬁmspenser has a body that defines a chanber in
\{_mhlecge![ Ihggl ugglsgjélgtrz]igucﬁ cd F()mo eQSrabl IQ %tlth h% conv%nnlgnaY dlgq%§£§1§ %Qtddle ﬁsgarg?a bogyj[ ip
of the di sp@tﬁ@errto d}rt:cmontﬂéwth thheubstktrcn Bfretatmleawcmt endAf thath@mn@f ispéng
di spenser c@bpQaddd]soek@GoRYuldd e ARENRANG he W £ RotRCAERNnhERES, hhe pl unger.
The plunger can be depressed with the one hand such that at |east some of
the |iquid @?@%ﬁ%éubftﬁtcsaawe&#r%rp@ﬁm'fa eRgkonfor{e ‘H‘?@ﬂ?@‘?}‘fs‘étcl"th}ﬂ?gs econd hand can
f:l hen be useﬁ)ob?]r hfalsdls&ge tnttﬁalﬁﬂvmhvy&satt Rign Mfgeﬁm&a@df @seckhe: ddlélﬁsfp%&iaﬁer and

I spenses the |liqu e s 12]In a different
o mont . 0 rrevit eI OB stSEn oM yPis bl GAT ahp ekl bes PO bocy
havi ng a nem&wmmﬂmandnaﬂqmmﬁmmgmhememmhdsﬂmquﬂduﬂaspmmseﬁmhﬁgashncludes a
finger-actu r t hat
roverent of PG T ag e 2 o AR il BARE o oyt AR T e
menbr ane fOWBPWqﬁwﬁ“?éﬁﬁﬁkFﬂhﬁ@ﬁdﬁﬁﬁﬁﬂxéﬁwuﬁfWWﬁgéﬂmawéﬁnB%bﬂﬁaﬁbhoﬁs

nmovabl y COUQ&ﬁﬂgB@r&QeAgﬁﬂ%aﬁﬁﬂmﬁ@ﬁ&%ﬁaﬂﬁﬂﬂﬁ%ﬁﬁm&ﬁ%mﬁkﬂgé&nﬁﬁtUab'e
pl unger. Hﬁp@pt of the |latch rel eases the glun er for nmovenent,

finger actu RGR IR IR PR e R destr © Tty gRrinte et IWFE]E‘Fd and
al so servessuvagange.chi | d-resi stant mechani sm [0013] These enbodi nents are
advant ageou cau t he di spenser c a di vi | using
onl'y one. el ne foerg S APEHE Tl er e M HRR o bl BP M hand
t hat depr esdegs trhiediptiwahgeaepidathy apdly g pensngdpe ¢ dvanchticquimdl and trdecef grebgingthe user' s
other hand f0p06lifflog hifidd bR ol SREASLAGuLLe |1auid onto the

ani mal ' s skin. di spenser also provides a tactile sensation to the user
when t he I|qU|d |s di spensed. For exanpl e, as the user noves the plunger

t hrough t he body, t he nenbr agevvm RV OrFPady nNofiNerioN esi stance to the

pl unger's The user 1s able to feel this resistance, and b

appl yi ng rmnﬁ’é? or c@hetpéest“ﬁéw‘fﬂ“ﬂ‘h@r%YldeS?%@Pbrﬁ%fﬁétndéé}ﬁthﬁ? gdsgerping turgh the
menbr ane, theah eblypeﬁsreeaﬁd z{mgmﬁiﬂl ope tisRgset e & Body thaddefihésquthdnteoin@kich t he

di spenser. 10d11 lllelcrl n Elxﬁ%er mova Rfccihsposec} ih th% b[)r!da rft?tgse %ftlpr(])?ﬁ]lg ];hgp%%s%{ 1ls Bgce%
di spenser i provi

on or near the skm of the animal. The plunger is depressed such that gas located in the chamber




met hod i ncl udes providing a di spenser body having a chanber and addi ng
liquid to the chanber. A plunger is inserted into the chanber and a

subst ant iaDI2g12z158611 ght seal is forned between the chanb@cCTAasdoplosssger. The
plunger is held at a desired depth within the chanber and a rel easabl e

| at ch engages the plunger to hold the plunger in place until use. [0015]1n
an advant ageous enbodi nent, a liquid dispenser is provided and includes a
hol | ow body having a grip nmenber and a cap coupled to one end of the body.
The cap defku@mxaxdi&peﬂ§hmgr@pqungt&ﬁﬂa@aqmdmthemﬁmﬁmm@me&k@emihe body.
T PN Bn SRl HEREnGuRa LA DAV N A IETRL SNRpanc L eh 1 S

di sposed |nmﬂhél@@ﬁymguéweﬂhamwnUWEﬁeﬂmﬂﬁﬂwmh@wblunger plerces t he menbrane
and creat ey OPEI%%)OA&@]@&&% R @ 0pchGhe { Bl ifd: hB Gy digenser

I n one forn1o this e I ment cart ge “can IHP aceabl e such t hat ,
after a sinPevidee, Thﬁﬁ@ea%?@@séh?@rtha%eénwclfi%vwh%hq inbeld edet ri dge i s

inserted i nﬁlang%hﬁat%aﬁbvab@pm@gaseammdy TIR nteBRA mQﬁflbsrgﬁﬂﬁr% thdWsp ghs&mﬁﬂﬂser

repeatedly w thout havin rchase another dis ser t he user
only replenW?ﬁ@?aP%@m@%¥ﬁFﬁgﬁ%gmmﬁﬁﬁﬂ“ﬁpﬁW#ﬁggnﬂ? Em%c%ﬁ%ﬁPgﬁT and

enV|ronnentahkwammEmdﬁyhdmspemﬁ@mmdhﬁ&ﬁﬁkﬁbkﬁmm&epmanrenbpﬂn@%nmbmhich
i nclud ' t hod
I'nctudes a 5;@&&3931 tlh%&%?lg?d:]s c%dq&t S48 sgrh§m1%%fc‘]wdld§s%e%£e9ﬁ1f( gﬁan 0 emn 0

i ncl udes pl on or near and
depr essi ng bhdisgshyngeseconghand C@lh@elxhewﬁﬁgém hplding ghe preimglend the gger h@ﬁllefgté@ | ocat ed

in a reserv@igendehb B8knicM it NGuiESHd hé AGforlaR o£i@APr essed. Movenent of the
pl unger plerces the nenbrane in the cartridge and creates an opening in the

menbr ane. TH& et hig diffreohapboigentiigidghiseed &5 ey idst whigheludss agoliep t he
liquidt Er ob@h ham@asmm&h@@d@@ﬁpmagbe@fTﬁemﬁulaa@pegm st im@udsdd ﬂihg@ff]acmme ani mal .
Again, the can incl.ude re cing, the used c e.wWth a ne

cartr dge. Mooy G i S o B B S P ps R by R in e D
cartridge |swm@mmmeﬂa&M$anmhemgmmwn&nmemeﬁeh@mi@g&nmahwb®m1mShmﬁed into the
cap and the I I is then
ready for ug%ﬂﬂfﬁ%?7IH%Qggng%fﬁggﬂﬁgﬁ%?R%@Bg%&@%ﬂm¥ﬁ§x%%&§ﬁ%§8%? aliquid
di spensi ng Myumennof dic fichylenend hePhieecs fos memnienic | Thel elaacaria@?ﬂeﬁ%éan PEerient a
plurality ofccRafid bk@e8sof dNRuMdiaSPRRIEK GO NI S&R Ak MhdRY. body having a
grip menber éﬂ a cap coupl ed to one end of the body. The ca@ defines a

di spensi ng 6@ i ng %?e%ﬂm@ﬁﬁmbﬁﬁﬁyﬁﬁﬁﬁ?ﬁ@“HﬁagwdTﬁ@“ﬁF?ﬁéH@@ dBY&9 jncl udes
a pl unger tfﬂaﬁuduzsuﬁ@bam()yie ﬁhnspu&eﬂgdractﬁdne lda@clyin beraieRedy didbem@haid hi ty of
cartridges has ur.al.it rtridge vapbly and

i nt er changeab eixsesr ec%u“ ‘dlspffﬁmg g paiy ﬁﬂ%%ﬁen anot Sn‘gher P%‘?rfﬁ’rg% T % t he
systen1|ncIudas“aﬁdh®pemséwhandmmnwbmnmﬂkm@ndﬂwd&psmﬂﬁh@mdwépQMSQE

conpri ses awhgh&ﬂMthgywﬁﬁﬂmﬁl9&%ﬂﬁ$&m&?%@ﬂ&mn é%?&éﬁgrh&w§@€ plogdy. The
body has a er. Each of the plurality s defines a dispensing

openi ng at %F?églbth%lquhé]?eémmbfw Highe @dwwraﬁw@nfﬁoa?ggwéampwm% Abcap. The
plurality ofseciafse m&erﬁm&lalhcy aamsly ap@tyﬁag@{aa;rfge@blmé pﬁﬁgaalt@ecbmn@ercme end of

t he body. [Q019] Adva %ﬁous ¥ b Fresent |nvenh on t% g

easy- t o- usePfrguige OF Yffc%t ng 31 PRAAHIFTH Y 13‘“ "cffj‘i ‘I%IEQBS‘“{ he skin
of a donestumbﬂnlnﬁhmmhaemwﬁmmmreﬁwmmigwmmﬁhMmmgadﬁmmhfmpsEﬁaidhhandle and

di spense the tLo rliléh%esy\'*}(l)\!l TR b ody al\'fll'“rslezli chamger Wl adg gg(ﬂutléj torh clcljangbtc]re ani mal .
at 1s |s ensed from

[0020]Another vant gg?f ream or spray
the di spenseémplipger &rmsvr@ﬁ lrm thhpfghlb@p@fb@ubmntlﬁb agkghhseelfls @h@dé@ﬂWmlthq nst ead of
bei ng mer el yh LRI 1&%aaﬁﬂi1&%mn§ﬁ%§nQH&M&ﬂﬁﬁhR&BH@E%&mEQ%m@?Q&ﬁQ&kOﬂ in
reaching its intended Iocatlon nanely, the skin of the aninmal, which is

especi al |y 44b %ﬁ%%a@nw forrold hsiptipes gerleg vk el s. BRI EF DESCR_I PTI ON OF
THE DRAW NG®0141002 k] af h@ 2AbQy¥@-ciBstih & adiqas Pieschsr Rbrot el D8 @SRMMs ahtneant i on
and the ITB.I’],Q %g/ ha?\jmg%%trlg Imgmpeg and a cap coupled to one end of the body. The cap defines a

dispensing opening at an end thereof opposite the body. The dispenser also includes a cartridge

having a membrane and which is removably disposed in the cap. A finger-actuable plunger is

movably disposed in the body such that movement of the plunger pierces the membrane and



themw || becone nore apparent and the invention itself will be better
understood by reference to the follow ng description of the enbodi nents of
t he i nverwpDan12/t5aden i n conjunction with the acconpanyi RGTAIS20%1/0§6897
wherein: [0022]FIG | A is a perspective view of a conventional dispenser
topically dispensing a liquid onto a donestic animal; [0023]FIG 1B is a
perspective view of the conventional dispenser of FIG |A in which the
liquid is shown having been undesirably discharged onto the body of the
user; [ 0024¢Edtdsan Aning inahepﬁernsop@e foir Uguid/ib @xit 0 digpehseq Ui GhedorspEmELr i N

accor dance wit the present . invention, topi .di spensi ng
aliquid on%mboglmérétfrtg%farmd% (Hhes repla[cf)%ﬁg’]"%%@ a%%“m a" ¢l %eslés upatrﬁ(ll spect Ive

vi ew of t hereppypdiaed dlewpemrsﬂg? lseifserléérl @to BAcap] 0026REPGLY, Busescanreuextiy oded

front-el evagippal reﬁ/e'at@w?r thhcﬁpha‘%fﬁg%%%ﬁme aRfhePdidpbAb Ghslh B REASELsly [ 0027] FI G
3A is a cross-sectlonal view of one embodi nent of a pl unger of the liquid

di spenser ofPlppighes the ¢agpidas. whidypgovidenprors acogpmicyl gsbagyiponpentagly-fiendly
cross-secti @phsevi ew of a second enbodi ment of a pl unger of the liquid
Viw of a TR o spare B PO Res PRRGERS ars it P PE I RBURINEDS o T ol case
posi ti1on;  provided. The method includes placing a tip of the cap on or near the skin of the animal and
depressing the plunger. When the plunger is depressed, air or gas located in a reservoir defined in
the cartridge is compressed. Movement of the plunger pierces the membrane in the cartridge and
creates an opening in the membrane. The method further includes dispensing at least some of the
liquid through a dispensing opening of the cap onto the skin of the animal. Again, the method
can include replacing the used cartridge with a new cartridge. To do so, the cap is decoupled
from the body and the used cartridge is removed from the cap. A new cartridge can be inserted
into the cap and the cap can then be recoupled to the body. The dispenser is then ready for use.
[0017] In one form of another exemplary embodiment, a liquid dispensing system is
provided. The system includes a dispenser and a plurality of cartridges. The dispenser comprises
a hollow body having a grip member and a cap coupled to one end of the body. The cap defines a
dispensing opening at an end opposite the body. The dispenser also includes a plunger that is
movably disposed in the body. Each of the plurality of cartridges has a membrane. The plurality
of cartridges is removably and interchangeably received in the cap.
[0018] In another form thereof, the system includes a dispenser and a plurality of caps. The
dispenser comprises a hollow body and a plunger movably disposed in the body. The body has a
grip member. Each of the plurality of caps defines a dispensing opening at one end thereof.
Also, a membrane is disposed in each cap. The plurality of caps is removably and
interchangeably coupled to one end of the body.
[0019] Advantageously, the present invention provides an easy-to-use liquid dispenser for
topically applying a liquid onto the skin of a domestic animal that requires only one hand of the
user to handle and dispense the liquid while freeing the user’s other hand to hold the animal.
[0020] Another advantage is that the stream or spray that is dispensed from the dispenser is
driven at high speed to the skin of the animal instead of being merely topically applied. This
provides promotes the medication in reaching its intended location, namely, the skin of the
animal, which is especially advantageous with double coated animals.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The above-mentioned aspects of the present invention and the manner of obtaining

them will become more apparent and the invention itself will be better understood by reference to



[0030]FIG 4B is a perspective view of the liquid dispenser of FIG 4A with
its plunger partially depressed into contact wwth a nenbrane; [0031]FIG 4C
is a perswocpivsdsaiiew of the |iquid dispenser of FIG 4BCHUSRoLIo8s8pt unger
havi ng pi erced the nmenbrane to dispense a liquid; [0032]FIG 5 is a
perspective view of a liquid dispenser in a fully depressed position;
[0033]FIG 6A is a perspective view of a liquid dispenser with a different
enbodi ment of a finger actuable latch; [0034]FIG 6B is a perspective view
of the Iiquihdfodb\sipgﬂksarptimfofﬁie@nanWtstdﬂmkIiteerftibmgz&En achijapli@ wiatieh renoved
and the pl unger de WIL)OOSS] FIG 7 is a perspective view of another

TCII.

enbodi nent 0 OnépaP¥lcﬁJ %]Vlrclﬁss enser; [0036]FIG 8 is an expl oded view of the
i quid di spE2ar oFIGFI4&is aﬁEfS@@@@W]eﬁlﬁcowatimudi@bnsalrtepi@ﬂlméispesmgtai onal views

of the | iqumﬂqm}c{;nﬁ)pd%&gsrm%mgl G 7 in a before dispensing position, with
FIG 9a sho the cap not yet installed on the dispenser; [0038] FIG 10

is acr oss 023]i onBIG. VB swperspettive viewghihe caiveapersdispenstr FEHG. 17% i) whigh ¢ spensed

position; [RAREL FboGh navin Ibéena,ﬂde%ay%%géu&%mtb@ﬂo%&%ﬁatIve embodi ment  of
aliquid dlEshpenser A% FIG 12°is a cross-sectional view of the liquid

di spenser o 024l HE IZ/h isg pﬁ@geﬁt’p@ view of a liquid dispenser in accordance with an
embodiment of the present invention topically dispensing a liquid onto a domestic animal;

[0025] FIG. 2B is a close-up perspective view of the liquid dispenser of FIG. 2A;

[0026] FIG. 3 is an exploded front-elevational view of an embodiment of a liquid dispenser;
[0027] FIG. 3A is a cross-sectional view of one embodiment of a plunger of the liquid
dispenser of FIG. 3 taken along lines 3A-3A;

[0028] FIG. 3B is a cross-sectional view of a second embodiment of a plunger of the liquid
dispenser of FIG. 3 taken along lines 3B-3B;

[0029] FIG. 4A is a perspective view of a liquid dispenser with a finger actuable latch
moved to a release position;

[0030] FIG. 4B is a perspective view of the liquid dispenser of FIG. 4A with its plunger
partially depressed into contact with a membrane;

[0031] FIG. 4C is a perspective view of the liquid dispenser of FIG. 4B with the plunger
having pierced the membrane to dispense a liquid;

[0032] FIG. 5 is a perspective view of a liquid dispenser in a fully depressed position;
[0033] FIG. 6A is a perspective view of a liquid dispenser with a different embodiment of a
finger actuable latch;

[0034] FIG. 6B is a perspective view of the liquid dispenser of FIG. 6A with the finger
actuable latch removed and the plunger depressed;

[0035] FIG. 7 is a perspective view of another embodiment of a liquid dispenser;

[0036] FIG. § is an exploded view of the liquid dispenser of FIG. 7;

[0037] FIGS. 9a and 9b are cross-sectional views of the liquid dispenser of FIG. 7 in a
before dispensing position, with FIG. 9a showing the cap not yet installed on the dispenser;
[0038] FIG. 10 is a cross-sectional view of the liquid dispenser of FIG. 7 in a dispensed
position;

[0039] FIG. 11 is an exploded view of an alternative embodiment of a liquid dispenser;
[0040] FIG. 12 is a cross-sectional view of the liquid dispenser of FIG. 11 in a before

dispensing position;



di spensi ng position; W) 2012/ 054611PCT/ US2011/ 056897 [0041]FIG 13 is a
cross-sectional view of the liquid dispenser of FIG 11 in a dispensed
position;wandiBea2] FIG 14 is a perspective view of a @#c3pss@blogsseap for a
|l iquid dispenser; [0043]FIG 15a is a partial cross-sectional perspective
view of the disposable cap of FIG 14; [0044]FIG 15b is a parti al
cross-sectional perspective view of an alternate enbodi nent of the

di sposable cap of FIG 14 [0045]FIG 16 is a perspective view of the

di sposabl e mpap1iof FiGGi3 il 4 coaupdieshl tiew af the BHuichigbsaenser 11 andispd@46] FI G 17
IS a perspective view of the disposable cap of FIG 14 disassenbled from
the Iiquid BYB%A%r. [0047] Corresponding reference nunerals are used to

i ndi cat e cof004Z]ponditniy ipapdrspettive oig hDadispbadle sg\ferdlquididapmser,DETAI LED

DESCR PTI O\'[0043] FIG. 15a is a partial cross-sectional perspective view of the disposable cap of FIG.
14;
[0044] FIG. 15b is a partial cross-sectional perspective view of an alternate embodiment of
the disposable cap of FIG. 14
[0045] FIG. 16 is a perspective view of the disposable cap of FIG. 14 coupled to a liquid
dispenser; and
[0046] FIG. 17 is a perspective view of the disposable cap of FIG. 14 disassembled from the
liquid dispenser.
[0047] Corresponding reference numerals are used to indicate corresponding parts
throughout the several views.

DETAILED DESCRIPTION

[0048] The embodiments of the present invention described below are not intended to be
exhaustive or to limit the invention to the precise forms disclosed in the following detailed
description. Rather, the embodiments are chosen and described so that others skilled in the art
may appreciate and understand the principles and practices of the present invention.
[0049] With reference to Figs. 1A and 1B, a conventional dispenser 102 for topically
applying a flea or tick control substance to an animal 100 is provided. The conventional
dispenser 102 is shown being held by one hand 104 of the user while a second hand 106 holds the
animal 100. Other conventional dispensers may require the user to hold the dispenser with both
hands, thereby requiring a second person to hold the animal. Alternatively, the animal may be
large and therefore require the presence of a second person. Nevertheless, in Fig. 1B, the user’s
second hand 106 is shown with the control substance 108 having leaked or come into contact with
the hand 106. Conventional dispensers, including the one shown in Figs. 1A and 1B, can leak or
otherwise come into contact with the user’s body or clothing. This is one of several
disadvantages associated with conventional dispensers.
[0050] With reference to Fig. 2A, an exemplary embodiment of a dispenser is shown. The
dispenser 202 is being held by one hand 204 of a user to topically apply a liquid to an animal 200.
The user’s second hand 206 is available to hold the animal 200 while the liquid is being
dispensed thereon.
[0051] As shown in Fig. 2B, the dispenser 202 includes a body 216, plunger 210, and safety
latch 212. The dispenser 202 is capable of being handled with one hand 204 by the user. For

instance, one finger 214 (e.g., the thumb) can move the safety latch 212 from a locked position to



[ 0048] The enbodi nents of the present invention described bel ow are not

i ntended to be exhaustive or to limt the invention to the precise forns
di scl osedwpreotms4diol | owi ng det ai |l ed description. Rat her pPCThS2@viosevhent s
are chosen and described so that others skilled in the art may appreciate
and understand the principles and practices of the present invention.
[0049]Wth reference to Figs. | A and 1B, a conventional dispenser 102 for
topically applying a flea or tick control substance to an animal 100 is
provi ded. Thﬁnmﬁmﬂea@kﬂ@@hmd&ﬁﬂﬁg&&h)&BBe&ﬁmshmmmyb@hﬁ@ghehdp@ymene hand
i‘gﬁvg];] t It gﬁaiilnsdgl{e Sfm%er? can l?olc? (g:"rc\")vcr)zﬂ)da.rol‘th?ic[l1 zg grg'pgngen?l)s eﬁ% o% tﬁ bﬁwhﬂaagnrél% err with
bot h hands,ZMMege@wmengﬂhnghed®e¢QNGWpéH9©ﬂnmoghyhdwnHﬁwaﬂpmﬂhgﬂ

Alternativemen@medgﬂi HﬁMeQﬁu&ﬁhg%w%aﬂﬁhﬁ%%ﬁ&QQQOZGQHhJﬁpkﬁe presence
of a second person ver hel ess, in Fi e user's second hand 106 is

shown with $IRECIEEherers Bodyer dpthine. 1@80%%6\/?%@14@&&%8%&?%%%{% cont act
with the haiélmbc SI@hmentst ﬁl@a‘Zﬁdbzﬁlﬂeﬁ&eﬂﬁ pluhgtﬁtll@dbrh@ptdgﬁgm&)h@m in
Figs. 1A and. 1B r ot one. | t ac user's
body or o or Hihge SRRLERE Bt TR AR s ant Al hudifue ale T,
conventio nadhspdnsqumem)sthe 200 3T N tebnen@fierdumee 20 @ankilgk 2 plungen2i@detipl ar y
enbodi ment - [ind,held by one
and 204 of T BuRhSPRAREE, 1 RAOMD ulREoHhERFERE el LB RRIEGRL Y carss
second handbezefelnﬁegst%?éatiﬂhéﬁétrewt@t Sauwlﬁlebem mal 200 while the liquid is

bei ng di SDegmsg t N Qfferer- ORI é‘\%n%h%@@mleﬁt ofh gqmc?cﬁspeﬁshes be&eneﬁ‘é 202

i ncl udes a body 216, plunger 2102 and safety | at he dlspenser 202
i s capabl e %WWT%ﬁ%QCHﬁHHFEGb%PPH 6ﬁ5mﬁﬁﬁﬁ'?ﬁﬁl%?“?ﬁenﬁ§@w30%5?“¢ﬁ§tance
one finger grﬂpétne(ne)elg)r haridlee08 Whitibdan akeldm\Oae hdne oSt wbry Thagrtphnezn'b& d&rrom a

| ocked posi an .unl ocked.position . so that th l.ynaer can be
depressed. seé%h w(QﬁDmasyTgm? yﬁﬂmm?ﬁgyﬁgﬁgﬁgn%?ﬁggr eggn %ﬁg Or wr ap
around a gr bghotieniyeincR@8a bifst qphendyddyt i@¢ Grdwhprdofand atséviondopbnimg¥g a220 (e. g.

the index fipgatld tﬁ&&)fhﬁ)lloge é;ﬁb%dﬂkﬁ&ﬁ@&%ﬁa&%?thé Rrs@3p ;H.Rﬁf 319l 19&%%%&% The
second finger 218 and ger 220 provide cont over the use of the

di spenser 2¢am¢igs Oé%feaoqd Oat% 3& rp aétftett@t PReligge Mo Bty dgmeer %t ng. Once
the safety fu@tt(@lihm?glﬁ6 hasbstae@ny mey@ct ab @leutaeeteuﬂfeek@dnmehﬁg e, t he first

finger 214 I e th Iun 0. for di ned
Wteen tre B S TR Sk S BRSSP Disitend fpehife 30

pl unger has3ﬁnwbaltiﬂeuﬁmbmyXHmswen@ed position), the latch 212 ean
reengage t h 0 ungg[thggegonﬁglgd tlleggol% ﬂge c%a eygl%%grmg%% eer tE kﬁ%f fﬂl di Spensed
p05|t|on tructura eat ur es of i 'spenser elr unctlonallty
will be bet t@odweterﬂ@ttmé& %pt)hsm@rdérf@mé‘/ t1de @qq@d@pm§é$ vdefived ghe tip

[0052] Wt h sef engicRe, liguilrhdys Bm GN&1iRIHRA bﬂﬁ&mlogfth@-ﬂlngé%'t(dthgi PenNser is
provi ded. The. disp enselfql11 OEEaﬁllncfude ? bod “a #§304 and a

| atch 306. Wﬁewﬁﬁﬂﬁﬂ%@ﬁﬁFﬁﬁﬁﬁﬂegn%?%?|%“Hﬁﬁﬁ@%oﬁ?mﬁéﬁﬁﬁéu% hirelilecan be
hel d by onemhamﬂmﬂth@eguseﬁuﬁghahgﬂﬁmengqhaoﬂekmhamdlHm@ﬂﬁxmxmﬂﬁds froma
substanti al | |ndr|c | Iy shape n be

ol ow and. IReTLET SRR s BUPREC SRR P w15 PRCREL ARG8T,
openi ng 318%atIawsenmhd%endﬁbh@webiﬂw$ﬁ0%meu§nbuﬂpﬁﬁhbﬂmﬂhQdedwémer of the

first Open'ﬁ&aﬁiﬁmkﬁm&hﬂk%ﬁ%kﬂk&hﬁ&gﬁ&ﬁaﬂ@%ﬂﬁh@ Lniffy. t he second opening 318.
In a different enbodi nent, however, the diraneter of the first opening 316

i s subst ant [0854]y t Ree bodydd2san alsqénchidarish 31+ iRt cxiends e i shamberil heppasis.

Al ternativehy grif fi@nteP3080 TRS tath m c&h RMEL &Ksd Qlfapet D& thdt [a8inQRE ARGk Bt O t he
second opening 318 gan be 3 ot her desirable ratio.

[ 0053] At t hE® BEEDHEC ey rtpt?é‘}ué%'ﬂl? gftﬂw‘ée‘?!“ﬁ%ﬁ?% é”ﬂ“ll%ﬁﬁC?“H}(lﬁ%er AP p 312.

I n ot her enﬁmﬁrn@mtapmﬁheumwp43%2xﬁﬁ@thﬁh@hﬁﬁéd2dmﬁmem%nphwmmih@hmecond
openi ng 318, def i ned, at i Dur i gui d,.f.l @ m t he
cylindrical %%ﬁtggﬁwggBQ%?apﬁ%&gzg? ems}%“ﬁﬁgw aﬁ%%%] gmd“:%lgfgﬁéed

t hrough t hethseetngcwdbnidig hgilge thapnimhle second opening 318, the tip 312 can
include Ii PR 0§$2 angl b%%f]’}(k%%l b%%%frérﬁ]plgéug or 2%%/ ol BE ML BE, @ 1B3RuILO

t her ebet ween can i nportant, for exanple, If the user
presses t heatijap 13226 ffmhomntatbeatq%?%aetﬁeﬁeéw tgpgerk s nétﬂs apfofigrentgliqgid n.
Liquid can freely exit fromthe di spenser 300 through the gap 320 forned
between the Iips 322 and 324 w t hout the tip 312 becom ng plugged agai nst
the animal. [0054] The body 302 can al so’include a tab 314 that extends from
t he chanber 310 opposite the grip nenber 308. The tab 314 can have a curved
shape such that, during use, a first finger of the user's hand can wap
around the grip nmenber 308 while a second finger, typically an index
finger W aps around the tab 314 By holdlng the dlspenser 302 at both t he

NS o 1 ~A A . . o v o o N T



artisan. In one enbodi nent, the body 302 can be clear or translucent. In
this enbodinent, liquid contained within the chanber 310 is visible from
out si de twe0tasian. Al ternatively, the body 302 can bePopae@10868¢D] or ed.
The body 302 can be formed through an injection nolding process such that
the grip nenber 308, chanber 310, tip 312, and tab 314 are integrally
formed. In another enbodi nent, however, it is possible for the grip nenber
308 and/or tab 314 to be separate parts coupled to the chanber 310.

[ 0056] The p&mmgedwﬁﬂémeﬂmhbe3d®spem&emnﬁﬁ@meaedbﬁm&ubahaﬂﬁﬂahkymdylindrical
al ong its | %Q hlka(')nd ugardc% 00f %%% %f(pr e'tl 32914}n 001 nmol?m rocess e of
other material s Knowh to tﬁ e artisan and)F nat - f %pto plastlc
At one end ofh thitgheirip mgmber30% chamber 3p0ittp G2, 3RBGatatd agtint@radlgfomel. dnd i s a
needl e 328. an-gﬁlgr elﬁmt)(ilﬁ)talt‘?h%@e\@@ﬂ 1J§%¥s9oleaf'3yth@£r 'm%@IC?I()B Qrﬂﬁjr ta%h@pt% be ncl udi ng
circular or oval. The need is elongate and termnates at a sharp or
poi nt ed t|pWB§?6P¥ﬁF@ﬁ5dH§@”mﬁW§r%Vb 352 of the needle 328 can pierce a

menbr ane or [o9s§rt U”Tl(cﬁﬁﬂtgé:BgéSofﬂﬂ: dpers@ 300M@n ORS8O icd MendRWAE02. W th
reference to F| chanpel s 350 can be fl ned

re
within or aBfgat? ‘“t‘Pfé’ EE%PIE‘%Y 3%$ﬁaé‘ agHB Brdenbeteer sRGHHRO B Boh R e xt end
substantlaIMywamﬁhgmﬂhmu&@mgmhcoAumhaMWeedbmm&QEMsumMmbm@mamﬂuameMUse,

liquid can ! h ng.& through the
chanber 310&ﬁﬁw$ ﬁ@%% ?ﬁﬂbp :% ﬂﬁmw”ﬁean&%(%%%%gg lgﬂC?%%Rg? ng. 3A
the one or ¢k érheh@ﬁlné’t’-gsls e‘s@a'ﬁa@tarmula@hataeblarmr@eeteéenﬁi%@urlvmef: ¢edivi n Fi g.

3B the one Qﬁoﬁﬂ@ﬁaﬁ@@ﬂﬂﬁhﬁw@ggmg@§mﬁo@M%M%Qw@F%§§#§ﬁﬁ&hﬁﬁm&§@ﬁh@ﬁﬁ or nore
channel s 350, however, can have any cross-sectional shape and is not

limted to P3N §W&ﬁeﬁwawt%%ewéA§%%$%aweree@C@@@ttﬁﬂgmﬂtdﬁﬁﬁ%Wﬁ%meand 3B,
respect i vel ypoutRObddidER WEernt bremdadithiuaials 3 Abcaa Bdend e@dilagiaBR Aongtindepihumger 304
can have a first n 3 cond C dric rtion 332
and a third' cfﬁdbg%%%gﬁ£M(ﬁ?n‘”egﬁidaTﬁbwﬁ%n ers” mcﬁrm?lgﬁﬁﬁgyllndrlcal
portion 330%a$edmn@h@yan@ﬂﬁé@wmpeﬂmmehb@®Qby@ﬂdwmhmmwrsywmn@rﬁedm.portlon
334 can be ! %togﬂlt)fe@hdn}fel; EB@ had e slf?iﬁed(uofsg &Etﬁ)ﬂtwheéaﬁﬁ @%VﬁS Iﬁg’@ne o mQI%f i ned
between the first cylindrical portion 330 and the second cylindrical
portion 332¢hansls 360 e ¢ enrgdsrosspsetigny Thepae enaprashargls o0 Besveast capBI6RY can
engage W t herbdIgedidtaChap@Qfd is Aotllintke BB &he0aMaRA of QirviRHpo@EMR SR bR BigLoNnd
cyIindricaIlgo%tP n 3%21and third cylindrical portion 334. The rib 338 has
a dianeter thAIYPs“IPSFYEY than the dianmeter of the second cylindrical
portion 332[088T] t hBettvirinnigh boydni 36 midaaddlgRas ttheqmmg&404 Aa hwvielalfirdoeyliedeghlai ned

bel ow, when_th n e he body
302, the ri %ortéoggaeé 4 g:gnd cgp drlczﬁ porg(?] ¥ 35 agd a E&r? Wl]{lgrlcﬁl C})%r b 43 ]Ige? méters "bh 338
engages t heofalﬁwfuttayhnﬂtl%l POtthe 3%)@ éﬂ@g@rcylg@‘ncqlta@tl(rﬂéééHedjthtf%eﬂlfldnCWOtﬂle@r essed
position (seR okl su&)amm[u%‘é&]ntéeﬁ biffefAB. W oo 63OR iR theeNREGH e 328, an

i nner annul ar. ring 0 _and an outer annular ring 342 are disposed. The

i nner annul %Yﬂlntftcﬂgoela@3%0§n%ﬁa&eéwdwleﬁtltah@%%% ﬁtﬁ’P‘éFr33?|ah§jl 42 such that

a groove i sesjifnediadehingi@hednvee wih ﬁeatch a@shetib B449n isd@hedietddan der i Ng, can
be pl aced |n t 00 nn r ter

annul ar r|n %ﬂﬁﬂ%ﬁﬁmﬂ#ﬂluse pﬂmgcgl r] %ﬂm ﬁinbaﬁg&§E%%%?mﬁléﬁ?d from

| eaki ng backlwgndmnmemwhanbemeSQ@MCMQNQQMQMQﬁd64&ﬂ@$N@@2®&ﬁh@5ﬁ8@m [0059] As
descri bed a?QV%swhh% %%ﬁ&%%&%&\§Q9ﬂ£§Bn§Mﬁﬁh§&wh&ﬁhM@%cﬁmhﬁ%ﬁbo@@@ In Fig.

3, for exa odi nent o atch 306 includes a |latch body 346

and one or Wgﬁstwé()?aﬂlﬁebé?zﬁsca%s‘etgé%t&rlﬁ@utahrétr@?tﬁmwn> THEedh o138 pgpees fens 348 can

gSGeI ast;c i@ﬁlaﬁﬂgﬁgplﬂ@ﬁf%‘ﬂﬁhwr%ﬂeﬁ td3B1yf eepomel pé)ﬁltl(?ltf(%e]?’iglJSI)QEL 384 The Iag 88
can fun as a _chi res an and therefore the dispenser

provi des enﬁ@#@ @8 gFﬁp96K?§§%E%@?%%&gT%%mF%T@Wméﬁé 9 BeoYide from

pl astic or ameﬂﬁ@642ﬂa&ﬁmkﬁlTkﬂﬂﬁﬁmhﬂmhh@3ghbhh&dﬁ@ﬁhmsa&rm@mﬂﬁﬁkTo

assenble th I Spen end ,3 f 1 an be

inserted i n?42 St“ti?gh 3 ?V%gs dgﬁéeﬁ%e%k(gweefl tA hga%glglaber %4 Rl "“%gfﬁ“n er 304 is

i nserted, tpleced lnbhqﬂg?s@ve b@hwet@h thqaglera*nnld@tleg 34@@3@%@@@@5@&%&@@@@ ujenner

di ameter of wt g IﬁaﬁtﬂeMEuc&r@[Jrevbmttfm@ﬂf&tn 1cakih sk hio@R! Karhdf Dot he chanber 310.

The plunger 304, however, is not conpletely inserted into the body 302.

I nstead, the plunger 304 is inserted to a particular depth before the latch

306 is noved into engagenment with the plunger 304. The latch 306 can slide

al ong a curved surface 354 of the grip nmenber 308 before engaging the

pl unger 304. To engage or |lock the plunyer 304, the fork-like arms 348 of

the latch 306 elastically engage the groove 336 of the plunger 304. The

| at ch 306 can be pulled away fromthe plunger 304 to di sengage the arnms 348

fromthe groove 336. In alternative enbodinents, the latch 306 can include

dlfferent structure for engaglng the plunger 304 [0061]Turn|ng to F|g 4A

o o ~NNN NN N o



direction of arrow 406 (Fig. 4B) such that the fork-1ike arnms 348 di sengage
fromthe groove 336 of the plunger 304. The curved surface 354 of the grip
menber 3080car/dswrict i on as a track or channel al ong whi @aTiuseol1asesh7 306 can
slide. An arrow 408 (Fig. 4A) can be provided on a surface of the latch 306
to instruct a user which way the latch 306 nust be noved for disengaging
fromthe plunger 304. To conpletely disengage the |atch 306 fromthe

pl unger 304, the latch 306 is noved in the direction of arrow 406 until the
| at ch 306 c@OSFCt SAOMSCrDE] AP0V L hS LioRPRE a)ol&alﬂfuhﬂibatnclpaﬁlmudﬁmf . Bher curved
surface 354 of the

rip me r 30 the |atc 06 can be
oroved ot A BPoR e G WEpar v ENERT S OeH st Re Hradh nent.
however, t hextdndihgther8@Gn.cEm oheorgioredabd 348 couplebdictfa ehdaging the gedvesidb6 f ace 354 of
the orl p_Tentit #A8,uhR0RS) G| 18 chibiflarRS igs hesidl sEAagedfr om the
pl unger 304, the Enger 304 is free to epresse
pl unger 304diggpse 0 geoprlessalagiedd galeth & itgidpsaat ifb%laelf 3%@%‘%%6&0%1311%\9@@ can be

applied to Qg%m@nnﬁgﬁ”g@w§bng”&hejQh@ﬂger 304 to nove in the direction of
arrow 416. &B&“tlp 352 of the needle 328 |ikewi se noves in the direction of

arrow 416 u i t ToomRitee dimensreid e cab 2ot the BN s nsqtd nenbr ane
404 can be made: ﬁrgtepanaig 3ed @shielbody0302d & dF prkdee30rad indet@l, tht HRB3ZPWIINH IdeS a

tact I l er esgon%édlameter lé‘ﬁs tlfll%l'l t{.le lg%%glamet tf e C% grlca Nt aQItOSShﬂﬁjreQIer{'l? ne 404 As

shown in Fi ¢oht tane He® Henbr ane
404 initiaIﬂyﬂ$®§i%f&wphexnﬁvdweﬂvﬂ@ﬁmmhmmheedh@ﬂﬂmﬁoﬂWMethermmh@refore
nmust apply f'ﬁggl'ultléemlls 195reﬁ§15[bl£ ﬁarltlcglai' %thtﬁ%l:e% lgtklpﬂﬂ 1&19&6(@&(0%9& Qﬁlanpf arr ow
416 before the tip 352 wll prerce t nbrane 404. [0064] As the | unger
304 is depr @é%@ﬁplu&a%@%oT%Cw6 rHelifcadang ¢ gyryedpqrace] dyrob s gdp mugben3Besy] t |

the air or wsihi€éng@as HelQunsbrt30d NTd digagk BSIBIKVRY plundd 204, &e@@ﬁmk@@ﬁeghsmt ween t he

seal nenber 344 t he nmenbr t he, ai r o} her

conpresses Wf 2 HPg&ﬂﬁgm?g%%ﬁv% egﬂfﬁax%v%%%@g ?ﬁci%§?8§%£§%U§P@F enough

t o rupture oraytfiearthe phegardidbioaizengdd@4he arms Hid diotitigrgroovhgsoc orgieregsed ai r or gas
does not reéhb%ﬁmlé}?t‘s“?ﬁ@?m%e Bb chNfnplk HRAGE tsé@%ar@]#opaﬁgagtl &neii tLLg&%bP” of arrow

416 to the extent that t user 1s unable to en 352 contacts
t he menbrani@0684. Tymiog tediie- hortbsdispeiher 306 s shavacdihwesrtipmefitic hedy ?é)édtlrhc k from
t he ”E”brang1@QAKMQQQV&th$ﬂ&g&ﬁ%4%%ﬂﬁgﬁ§aﬁﬂﬁqﬂ&&%%ﬁ@ﬁw$@ﬁumaﬂﬂh&he user

i

feel s significantly |less resistance or counter force that g oses the
depr essi ng Pﬁﬁ\?@%ﬁ@@ef&?lf‘{lﬁé“ M v ees gy serlmerpbyr pHend Brpras dayndiarbody  gas.
The tactil e3ReedbaekoraiScadhicROCLTRbILE BUED af 1rqg1dt402 fofbedisi[ﬁae{ed ihhmes, t he

user can eaS|I di,stingui sk Lhe FESISE nee fron1th res ;q,alr or gas
dsg%lressed or rea OS1tL &, res I'VOII' as a max1 e tlp E O
fromthe resistance encountered the t|p con nenbrane 404.

[ 0065] Wt h neefleBd2resendsdromitige, plup@;r 3041@t0pllleu¢ﬁglefplr Qmucﬂshaﬂélpltleé@edmfeme@ her al ong

the d'reCt'BQmﬂé@eQ@mﬁ&kQHhSﬂﬁﬂm&ﬁﬁg3hﬂ§ﬂﬁ%ﬁﬂ<§3§Q§n&hﬁ&&ﬁ%mhﬁ@n@?ﬁbrane
404. As the needle pi erces the nenbrane 4 quid 402 can be

di spensed f@6ﬁ$ﬁﬁ@$&ﬂﬁﬁéﬁ§@?ﬁB@G“”#ﬁ@”F?HMﬁH“h@§39%n fl ow al ong the one or

nmore c hag 2 gto%ﬂSO iTfdikfefe NG8AL® B4Bnd@EHBk6: 108 ihd 1eh J0phakgha hfag second
openi ng

ted ove, the air or thin the reser r 412
conti nues t@“ﬁ%ﬁﬁ?@gg”ggG?%éBBWHHQQﬁwé ﬁqﬁ%vg§ggﬁ%ﬁ@¥?ﬂemﬂ¢?gﬁTﬁﬁﬁgof arr ow
416 such t haftthammgerBhe Thie purd@i2uriceBTies tht Bep manter s03eaddction squtack 02 i s
di spensed throu C eni 18.at 4 Of.about, The |iquid
202" can exi {1 hetk SBATERRGBOGIIR, ZhSe R REET oo B il he 11 qui
402 to peneturfateef te labiié%ts lramqmilselfwchovayrﬂmlzrtch ﬁémuekampveé forgdnengrgazech t he
skin of theﬁ@ﬂhﬁﬁhmylﬁmsTb%mﬁﬂ%ﬁ@&ﬁﬂ%@yﬁwQM%@O&Q&N%@EN&Q@&Md&@H@H&%r5
because the user does not have to rub or snear the Iiquid into the aninmal'’
skin for theme¥idiwhe el e 10oaa! fsrtich 388 coptycls g ¢ mopePRrsPaeer can
provi de a npbeuhﬁgmeﬁmmwandﬁe£Bﬂuﬁmw%npaym&ﬁsoaqmmeahbynegphyuﬂgﬁmbea or
tick control plunger
304 is showh %§$ﬁﬁWﬁme”ﬁ? ?aa%“ gg%%dm?mmtILm?ﬁlens%gh%e]“ﬁ%§%f|on) and
nmost of thehkhQ®MdnK0m¢%asmme@W>@ﬁgpeﬂseﬁw¢ﬁ%@ﬂ@hgmmMﬂdec%Hd openi ng 318.
In this pos n f rrib
418 of the g@gﬂberb@%g&lﬁﬁ%@éggwwéggﬁﬂ% ﬁﬁégifﬁﬁgg? 6%9‘?§§9%%§1ng any
further al ofege fepeesetily wdis: O t@fphalg?fé% ‘ZPIEGG WSSF%lnéhe d@ﬁ%’@ﬁipfmfﬁw A4 He
di spenser 300 can be discarded or recycled. In alternative enbodi nents, as
will be described in nore detail below, a replaceable cartridge can be used
such that the dispenser 300 is reusablé’ [0067]Wth reference to Figs.
6A-B, the dispenser 300 includes a body 302, plunger 304, and |latch 600.
The body 302 and pl unger 304 incl ude features sinilar to those described
above with reference to Figs. 3-5. The latch 600, however, is different in
hom1|t ~engages the pIunger 304 Agaln t he Iatch 600 can be a
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removing the latch 600 fromthe plunger 304. Al though in the enbodi nent of
Figs. 6A and 6B the latch 600 is conpletely renoved or disengaged fromthe
pl unger, W0 20tdsue1enbodi ments the | atch 600 may be hi ngediryuSecaunpbesd’t o t he
pl unger 304 whereby the latch 600 is noved to a position which does not
interfere with novenent of the plunger 304. The handle 606 is coupled or
formed as part of the latch body 616. The | atch body 616 includes a |lip 610
and an inner surface 608 which contacts the outer surface of the plunger
304. For in&mﬁuﬁﬁmaﬁmeimadﬁm$2®&mmh§md@h@hﬂh@dymﬁ&ﬁnmsmeumhoth@hwmhe i nner
gng a.(l:_ﬁe(s:)grt[ﬁelﬁt éagrf(%h e%cﬁehﬁSfl erwslt (lesln? ﬁi{e Idltlr:ﬁ]acllonho grr(;wo {11;1 1t%t>nt%lt]sce{he{? ;grger

[ 0070] To r emovimarcHe4 ¢faliediad 60O ﬂhqnﬁmwheeﬂMuagéwm@@ﬂDmandeepmﬂkbgmmbulIs t he

handl e 606 %Lt%%h%t@?m&ﬂeg @ﬁ&ﬂeo[@spgﬁse & the e R4 theTHBE.%Sb %&bts ﬁlg %eﬁlﬁt'anepé!OMOt or be
renoved, and once renoved, the |atch 600 can gg fromthe

plunger in fh®owp ndag fors be tleﬁ?cfwtsciszhe npgiphgane é% eemth%e t9f‘ §EY to be
depressed i Rsit@e Bbve@shiodhe Med@BIODWHE Idr h@tfodingP@PSY Aglitohd piethu@@nhai ned

wi thin the dy .302 0071 d|f enb di spenser is
provi ded i ng)'% %%l‘mgfhe %‘““?ﬂéét“"tﬁuufl‘gbeg“%%%ﬂ%gﬁ ‘%B‘me E‘%E‘%‘P*’r é‘g‘\‘m th a
repIaceableﬂméﬂtrldgmeﬁmﬁy(ﬁMgukﬁy$ahdwvheme&nmgmeamrbecbeuS@dAsIhe l'iquid
O penser L AELHEOR AL AR 11 A, BLHAGER o0 R R CN 706,
is i nserted344‘Iﬁt‘t@htat?)leilybr???fﬁz‘0%\I‘%11<“vdlaﬂna1r|qne‘lhtlfdeS HO sompjtreseps W@hlamqeftseﬂ@B‘“éefl ned

therei n sucfydalt cEmsaR s&88ly tutCBCdpasd Heal M mEAbhlci408 em 8RBicmaAR: be coupl ed
thereto. The channel 758 can include a | ongitudinal portion 760 and a

transverse ﬁ%WT?%ﬁaWﬁﬁﬁs*ﬁSThW§“€HBGHPH§ﬂFPhPﬁE3%53“@@@‘@8&B?@%mP% t he body
702 via a bayasnat exsdnyihe tl&]’userﬁwjnﬁike difeCoRn@etip 3eDwplattige mh@acaAps. 806

i ncl udes a n 756 that is fi rted.into the longi | portion 760
of the chanﬁt{éﬁ oBE g r“ewesétfélte 5F aek tt“’%‘ime L Fvg ‘tut 3§%oﬂ$9% hat the
pin 756 themenmmMek§Othmb@ghREMQs$gange&SEEp®mm¢@hmmﬁiﬁmktMMGmehannel 758.
In this posjl jQRssitdtfovEbhe §1Q§e s ér%@&'ﬁ&'t&’th@&h%ke@éid&?o#é&@ heey¥ud02. The cap
806 can be coupled to the gﬁ% 5 in alternative ways including press-fit,
screwfit, @?f&bcktaw@ AtPREHRAE SRIpRINGA dre P ot e thewss) SaoADBidistingushB ski | | ed
artisan. [ OQ?lainIhembﬂeyoﬂ;Q&sdaaﬂ of §1€ brthll @hed@es@lahde cRB®GREE] WIRE tRMig 3andl e 714
such that a user can @ 4_O%he di spenser 700 with a single hand. Meanwhil e,
the cap 806°RERS MAEFRY& 4% hi ck cylindrical portion 810 and a thin

cyl i ndri cal [0065]t i oWitB tZerenle difﬁgﬁ)é@,&]ﬁd}@m@qﬂém 9 gepBOQd (Uriher.aloB} the direchen def i ned
in the thin,cylindri r q di.spenser
700 t hr ough4]t% of ar(rfw sughﬁislzlitﬁl% n%ed%%Zg 1er %gl? Iq.ehmb%ﬁle J1(54 %éqfoeedéegaaé grces ehe cap
806 to the medlyarw% pawd #QXdesberdlsemsed fmthe@@e@r:r 10peTherHiqeik 4&Zylan ﬂWi cal

portion 810a10r@htemayehn&@tmn@meschh he 7081 338 BAQWkifirf} tfebiehB the fec@RfbpBuind hEr € can
be nore than one pin In addition, near the dispensing opening 800 of

t he cap 8067 tﬁé“?ﬁVﬁoﬁy@?ﬁﬂwﬁﬁﬁpoﬁﬁt¥]BﬁﬁgﬁﬁrﬁﬁﬁmpﬁﬁﬁﬁﬁemgﬁﬁaF%? ext endi ng
lip 722 andpmmﬁennmdwembEQMemgahmmfﬁaﬁuub@mEMQUnﬁemaup&nm&hbtmeof gaps 720
i s defined betme exte and ond t endi lip 724
such t hat I|qU|%fle ?mgi?PIMPWﬂ“e ﬁ“? e“mgOGmm63§ﬁ%h“ﬁ“F cgﬁgalso
radially pa@EKVWQGwQWImhéwmhwrammtywemwgapwrwm@ldmha@ehmﬁdﬂﬁeawhﬁmw
cylindrical ,Ropki QihnBre oQfaic DExGARe, 8Qbed B REES SEEL: dnlnfll DhiB9RNDRLeedhs SUT f ace,
during a dispénsing operation, liquid can be dispensed radially through t he
plurality ofvepapeenfon! dispiser bicpsnthp psrdgeigt bya forah orsmear &g liaud wlo 73] The

pl unger 704ar§rﬁd]s|slﬂﬁ2f0UﬂI1€a1ﬁleﬂ$ fe@ve (RQmadt. ANLre@MThE ﬂlq{eﬁ%@fcaﬂ\lﬁﬂoﬁlhedﬁorﬁus hed to
force liquid out o e di spenser 70 .ﬂ%h aqq%ti?n %he{ P %ert704 can

i nclude a n®&lé e%tveFVﬁYeOBﬁBFal&aélr‘/ W f RetE S oBBIHRER @ #EH on 726
and tip 752awhalt he needl e 728, the plunger 704 includes a first cylindrical
portion 730 con [ I yl portion
734. A groo(?e)%@% tﬁlhp(}%/|5 e lu %30{9‘% ng?lé §g§b§%ﬁ”ﬂy(§fg elgsg% b%?g éa’(rl}tsaéét] he first
cyIindricaIWp@@@ﬂ@hm¢3ﬂﬁeﬁawﬁé@bhﬁb@?ﬁwmﬁ%ﬁ@a@&béﬁﬁﬂemhm92méh& tni b 738
protrudes fymbt g dlyngek. pide-Bes gg@ s DS SIRGING s 6thd dGhbe 8lo, @t@ﬂéﬁ}l on 732
and third cyllndrlcal portlon 734. 074]Wth reference to F|9 ,

| at ch 706 cBIAVPYREIREPamEer P At Eom Beyye &Pﬁ@r@ﬁﬂl"f‘%@ﬁd‘lﬁiq{@ b ARy Higg Iy thip engagl ng
the groove 736 of the plunger 704. The underside of the latch body 746
defines a pair of channels 804 that can slidably engage a pair of tracks
802 al ong the curved surface 754 of thdOgrip nenber 708. To disengage the

| atch 706 fromthe plunger 704 in this enbodinent, the latch 706 can be
noved al ong the tracks 802 of the grip nmenber 708 away fromthe plunger

704. The arns 748 can be elastic for engagi ng the plunger 706 such that the
ar s 748 can be bent outmardly mnthout breaklng or cracklng as the Iatch
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therein which is sealed on the top end by a foil 828. Foil 828 is pierced
by needle 752 as the cap is installed on the main body of the dispenser, as
can be apppeoi2atsediby conparing FIGS. 9a and 9b. This " pCgASpEniongd7 f eat ure
reduces the force required during dispensing. That is, because foil 828 has
al ready been broken as the cap is installed, the dispensing novenent is
easier to execute, i.e., requires less force. The cartridge 808 can be any
shape, but in the illustrated enbodi nent of Figs. 7-10 the cartridge 808 is
cylindri cal emtotikieind tﬁeqhspfeliEr 3l‘)aléirf Hedgeﬂc&@ 8r @@ﬂle@ﬂn ARG Of enﬂ)lodiﬁl'eﬂt@ aowillany

ot her mater Il e % hqu 0 be
Under St OOd CJG%CI'IQG% m more detal e?]o a re glcea le cartr1 escarll, 3 u]sed SPCh that ﬁl g%s%eélse(r: %@t r | dge

or at Ieastwmhemknterlor portlon thereof that contacts the liquid to be

made from aggpiRl (b ker %HE&JE%@%%”B fr dlsggﬂsér?) Finb DR 2 Hﬁc@%ﬂ?@ﬂﬁ%& §o4l I ui ds

that can be house in the cartridge 1 n accor ance W t achi ngs may

sol ubi | i ze ﬁﬁé%@ﬂ@odﬂw@@bép?ﬁéH@hﬁ%G@hm@H@f%W@%ﬁW@mﬁFﬁPﬁhbWﬂ“ﬂG@“ﬁo many

plastics al tvfaweftgan&e@eltgt @ISI qne eth&d)é llldv&gmrus Rlast ithoWBYengdeSAnA Y phot o
oxi dat i on. ggrther al | ow noi st ur %% 0x ﬁ%en to penetrate

t hem and ca eAﬁt“ErlB‘reé?t%h qoﬁét“ bﬁaﬁ]?é daIFSySI‘aB lpekdh enppsefe HPLBne
partlcularIyMSRmmaMMeynmmabn@meau&ﬂsmﬁmaﬁﬂkﬁgmgmpmgﬂmramdmem@hﬁmhpmercable
al t hough on r.a v, At the
end of the %e ar?ttatre? ﬂ]gdéljsglgé? an%¥v Z}I\fggllfgasmg(ﬁ? M r38$ t%? léSi bﬁt%h{%%ltt(!h 6@(@]‘ an

828, nenbrahem@Iﬂlmspbmerﬁﬁhmeoﬂaﬁdﬂ%hﬁs can pronDte safe and hyglenlc
handl i ng of [gobg CaT&hhgﬂ%oﬁgﬁndﬁ%a%&ﬁf@@ﬁ%eﬁ&@%Q&uiﬁﬁeQ%Q%ﬁk@gﬁhgos as the
foil 828, an annular |ip or ring 816 protrudes therefrom The annular lip
or ring 816PIHgsr X Bltﬂgéqw%i%nﬁet @pmplp g0 ipdudeadip of migel spifase (rﬁh“é?vvlau“é’lr?et er of

t he cap 806hs &R sbhah eﬁgﬁ@ @atéﬁqﬁtiva]gahe&%k 6@Nnfesl NSLEL E8Boi a0k predsie cap 806.

[0077] Wth refere ce to the cartrid nes an interna
Feser vol 1 oURPEePE o Pl B S BERED TR AP LR U ned w ¢ hi n
t he reservognm@@&i The reserv0|r 904 is defined at one end of the cartridge

8Q8 by the @Eﬁr an qutzlh ()Q‘)g fzglaft er Sclgﬁ? qu%.lﬁdtlee608rv]vglcg¥an usegli‘oar‘ﬁl%ot?nljg%f of a

pi ston or s un er secon lun on 818
i ncl udes a Weeﬂn&mQQ@hﬁ&thgmeﬂgmﬁn%Moﬁmpeﬂn@éﬁemhwﬂgﬂgﬁﬁhaﬁApméﬁBudes from

one end of fbeh B6PH gonﬂyleltw;g[%ﬁlm%g} 8 difd d&gédhﬁ)n{ tﬁ§ﬁﬁﬁé@1’ I oBRAembbnbhi e

enbodi nent, the need is ali he nmenbrane 814. At the end
opposi te t hitcha¥pay bg é@gedtyweupéf‘é‘é%%aplﬁtaﬁh@é Pherey theaiel ods movsdiodt ed recess
908 (Fig. 9mmuﬂe%mﬂeﬂwtmeﬁemeeﬁmhnbemehwﬁngpmmerﬂﬂtnheMmmeXESQmpmdthe

pl unger 7040 C%UI‘I ngs | rt‘?){)tge lat%h %n 69(; Ttlthtcﬁ%Qd %ng m % iaggz?nrin%]; the
device, as Ji SESER S dSRE PPURGE? PEHESE IR P NPT e Ndes a
plurality owﬂgwéﬁ&e@dﬁQmm@Fmgomaﬁuikﬁ@ﬂﬁmimmgﬂﬁ&hIbhe“mmtdun&@meﬁ@e or

perimeter (dep Géh?'w@ls QR tEnShAR Surfe éo@%ts%f%ﬁ&ﬂﬁe ﬁjstlég)ﬂ{%éal L&@Jn%@@ of th
plurality of sea nmbers or o-rings 826 can placed in the plurality of

grooves 824pleigeOthhie lttﬁtsﬁopicﬁtheaw%é Plaffty vich IScﬁlaSt}fa?@d é‘H?t’rlFot | eak past the

second pl ungen018187, Amowidlatch HB flokdkd JﬂUI}%Q@O@- @lee@-ﬁfst s @t R@tie @05aléte©

seal ingly contained m‘thkﬂ the cartridge 808 o di spense I|qU|d 906
from the di YpeHEEP ofgEr™ (e hedt o0 68 HYO Qb °|y Q8IS dhdided from
t he pl unger 600Q4n be@aite atviefrdrathe hluddbindicsBgiageSrbw 6 M. tThe rept:alsmgerpluﬁ@eé t he

pl unger 704 is .free tao b e sse rd the. cap S i's
applied to ?bed Kmednl RQP zﬂOgﬁlifwgﬁfnTmﬁevﬁCm§w§93§%lur%ﬁ§Q%?nto t he
chanber por 608H 716déknmh@mb@dvnBO@mamUmthEﬁmﬂedmedﬁﬂﬂ&?EZ)émgaget t he
recess 908 8&%{)&@%0 L, rEﬁe @ﬁp%ﬂaoglimﬂdgg %ﬁ& (nghé% a§m&9f01% ar{ ﬁ%qeusglc ess 908

i's shown as rrespon shaE F 752, but this Is not
required. Aaltﬁdﬁt“édeﬁff@%ew&lt%@eﬁ drfen ?slfﬂ%éplﬁe&ea . g g Lk 79@(:%6%)%& t he
needl e 728 wpesn Na@bdeRURkie: ppARA 7tdtﬁtowhnhﬁé%1uagwama§mtéﬂed ree 8&§ 7808s0 The

second pl unge vab sposed in the ca 808. Therefore, as
The i o 782 B dee E e Ls TR TGy st s R e O sl £ 5 |
concom t ant 80seuetreniplaftheidie The clone! l8ungecud®b8origimdidabpost@mioind ect i on.
Again, the [ nd t hus
as the seco%%g%Sgﬁ&HXQ%%8mﬁg§%§%g %%ﬁ%#lS&h(ﬁﬁgﬁégéﬁ&xgﬁa%£5%§&§glune of
t he reservoﬂﬂegﬁaméeeﬁéﬁ§@s“mﬂﬂaeghea3&ﬁq?%@ﬁ?@%?%ﬁ@ﬁ@fﬁ%h@ﬂ?@eeﬁvblr 904
causes the air or other gas to conpress. [0079] The plunger 704, which can
al so be referred to as the first plunger noves in conjunction with the
second plunger 818 at substantially thérsane speed and accel eration. The
first plunger 704 and second plunger 818 can continue to nove in the sane
direction until the tip 822 of the second needl e 820 engages the nenbrane
814. The menbrane 814 can offer little to no resistance to the tip 822 such
that the t|p 822 ea5|ly plerces through the nenbrane 814 Alternatlvely,
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[ 0083] Anot her al ternative enbodi ment of the liquid dispenser is shown in
Figs. 11-13. The di spenser 1100 conprises structure simlar to the

di spenserw®dQ012ds¢@ni bed above. The di spenser 1100 i ncl u#€3/ts200009682102, a
pl unger 1104, a latch 1106, and a cap 1112. The body 1102 has a grip nenber
1108 and handl e 1114 to assist with holding the dispenser 1100 with one
hand. A curved surface 1154 of the grip nmenber 1108 can include a pair of
tracks 1152 al ong which a pair of channels 1150 defined in the latch 1106
can nove. Thegifoody pddi@R76abstle tHacleUhes T @ 806e bodp 301 is Gan bl sidaaugh whi ch
EEE SDEg??ﬁ;%;l%lﬁé?é;@%letg%els tErou%qﬁnt?aggve g Ig(%r 10nr}6% lfﬁlgencéfnnel%%/e[nﬁns&r(]%{]ne' or sl ot
transverse wowmﬁ@@wS@W@WNW@kdmdhemﬁBG@bﬂbtWméﬂmgmb¢@wpwm@ﬂ@@yhi@iﬂlengages
the Cha””e|m@ﬁmﬁkawé&ﬁﬁm%%ﬂmiﬁF&ﬁmﬁhﬂﬁﬁpﬁﬁta@%%h&ﬁ%&anM&Q%.Q&EQQB”eCt
fitting that couples the cap 1112 to the bod 10 0084] Besi des the
channel s 11%0skilfedartipag; ch 1106 i ncl udes a Iatch body 1146 and fork-1ike arns
1148. Th%g pmk%]l i kgheaefoﬂjs703l:b§(f3m&ﬁ1@ atg% %tglﬁ&t U ail@ﬁanﬁlgumldilﬁo}%hﬁﬁulﬁﬂgﬁm ngbat t
groove ined in ep inclu utton
1126 which l&ogﬁthﬁé‘spﬁt“é’é so@ FBF S’P%}ig]&aé‘ﬁ Mgty gtﬁéari’éi%% grndicrdet s ! t“gr«lfafj1

t owar ds t hepa@mp 810 &R )a.thih eyliadi@hltponion 812he diMpenge bpehih@4000@ig. $)ral hedefigd f i r st
cylindrical, Q third
oyl 1 nr 1 oal 3 Stngafordly SPLBHLE P 8 LRALE bbbt the PR )l L
the first c%emnﬁ%ch Abhe porYoiforrroupliggthe er 8@@@&?@0@53/102 neptrideafropepirfaeref1132 and

an annul ar gl Bick LFBafda ohtb@l%% r @bebhlodly SR T 98 i DEEWER ik Feind §GRAMan
cylindrical portion 1132 and the third cylindrical portion 1134. At the end

opposite th@”ﬁﬁf@@ﬁ“ﬁf?§56]HédﬁhﬂﬁﬁﬁhmTT@ﬂ“ﬁégmﬁﬁgé Gt Bohin 1 at her
than a needhamﬁaﬂpbmoﬁhecambadmmﬁmﬁeﬂ&mﬁggp7fmdehenﬁmdﬂﬁu&maaatIﬂ44 can be
pl anar, recesse ud| The cap 1112
conpri ses abeg% aplulp{lt.?/ d%apcﬂg 1s cpfl %gtwieil ﬁrs axtg\rﬁfnﬁ I79panf1 Leco ?cilelétg deﬁort i on
1142. The phm72érsu0tlalfbtt liqbﬁlehqymtb ﬂmdlelsthf: rh@pvntntg@pt:ﬂmg:&@Oequlaisnehdlaﬂjat)asqaort| on
1142, “hereﬁﬁmggﬁéﬁ9§ﬂ§bﬂ§.@E@”Tﬁ@1ﬁé3§mc%nﬂﬁ&ﬂﬂﬁﬁm8”2&hﬁu£§&%1§y|'”dr'Ca
portlon 1140 he di s ens%ﬁ% enlng 1128 1s formed by a first extending
lip 1122 anefesseddBrbygeieskt ?engmpg pdigpepsing opergfiogligpidicyn kydisgapprdd radidly ar e
defined betwea mh@uf&mystgap@azemmeflgaﬂpwggﬂagzgai@hde sfggend extending lip 1124

such t hat X|t e di spenser 00 thro ejther th i spensi ng
openi ng 1180 R Fiesirb{ G GBS PR Ton B 2 orb it s Sl S bS T irfhee s
hol | ow cavi tignid dﬁt@ftw&@&nsa 70@ ph ati@bl de Gaptr7D4dge it beOa cadle 128 at hsert ed. The
cartridge 11 sh 1. u t of Figs.
1513 the ooty dmuifole SRRR w2 akpasa o dTaR 26 (BIRREL TR ) ") P
cartri dge 808udsa Fitsgcyh@ﬂrwt_lpkréw’é%@ setohécsélaqlrtcphmg@n 1R6@dchan Cb]eldﬁﬁ*éie of

plastic or a¥ondbNEX oABSEnE @ht rt&@fmmetlgcﬁmlﬁsht&%aw@erntﬂtesfﬁhcylﬁtlr&ne end of
the cartridge. 1160 is a nenbrane 1162 and at_the opposite end thereof is a

pl anar surfHﬁ%mfé%gméﬁpﬂhwﬁ%ywﬂPm§m§@36WH“HtUh@@F“ i%@nﬂvﬁgnﬁﬁh%Hane 1162
i S pi er cabl Bstwdahithe ebndalyBi@iripil particher3P ad tsiaf @lidkichl pyrgérersec handl i ng of the

cartridge 1 end opposite t e e c dge 1160
i ncl udes an&QZﬂula 1$f?@%w:Fﬂﬁﬁgi%%%d?ﬁgfmﬁy%%gﬂ&%%% é%gﬁpgﬁgﬁéhe annul ar
I icp ﬁr ri ngaribd 648 fh@ga@mgdutgmovm3énﬁmepluﬁgjala104t Shel vadegsidelvdithe tawd bbdyrvdé ﬂi anet er
of the cap o 4 Hoe, X A o the cap
1112, 0087 The “THE I R G ol S o S S0P B B2 T g
1160. Dur i nyrfassantf e, grwh@ﬂg@fd@&dfomlsamj@rthqlt 7Q,6etﬁ>1rﬁhe ser’Oee Mift o t he

cartridge ldffdatRAOUMONIRMNARERN Iﬁ@eclat@@ tﬁeﬁtagks 8a;ia>f theTé?lﬁ n86aNds playnger 1168
can be cylindrical_aqr_any otg nown e circunferenge or

peri net er o?erﬁﬁég%ohﬂ”ﬁTﬁM'é?”ffggwﬁgﬁggﬁwgﬁﬁ?@aﬁfgﬁﬁﬁétWi$ﬁmﬁFg Yefi ned
t her ei n. Onemnoe bambsuvewsdalvidmanirekg dlc/Gking biahe lash Wond digsgagadrontide pl aced
within the gne oj,nore grooves 1174. Therefore, when the second pl unger
1168 is dis%’ ed 1Tn the cartridge 1160, an airtight reservoir 1200 (Fig.
12) is estaﬁmﬂﬁhedThetmm%wmqm%mngﬁBQamewrmﬁz2aﬁmeph@xSéH@mdwphung@nl1168

As such, gdeﬂnejd%gllﬁh ﬁﬂ)qg@:i firstQ en(ﬂ{ghﬁé a8 & Qrﬂzteﬁél Sﬁﬁie ﬁ%} Jﬂjzn Tﬂé}#ecféﬁ%@r voir
1200 are unable to leak past the one or nore seal nenbers 11 0088]The

second pl unff@mh lﬂ%@@lséeé]ﬁ“‘é’ll thas the gropYrdfao af th Ryngpig* rreatgeputside phthe phag er a

needle, with a tip 1172 for piercing the nmenbrane 1162. \Wen the second

pl unger 1168 is assenbled with the cartridge 1160, the piercing nenber 1170
is oriented towards and aligned with tHé menmbrane 1162. To further assenble
t he di spenser 1100, the second plunger 1168 can be press-fit or snapped
into the cartridge so long as the second plunger 1168 can nove therein. The
cap 1112 is coupled to the body 1102 such that the pin or tab 1156 travels
through the Iongltudlnal and transverse portlons of the channel 1158.
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Alternatively, the latch 1106 is not required to couple to the curved
surface 1154 of the grip nenber 1108. Instead, the latch arns 1148 can

si nply bewprerpssdsior snapped i nto engagenent with the grPODWS2186680T t he
pl unger 1104. [0090]In operation, the latch 1106 is first renoved fromthe
pl unger 1104, thereby releasing the plunger 1104 for novenent. To di spense
the liquid 1202, the user applies pressure to the button 1126 of the

pl unger 1104 (also to be referred to as a first plunger) in a direction

t owar ds t hepc@m 710df2he b@sy 1heo fhiatrtsetlatrﬂ AHRGBAS cM@;@agieﬂqe[gE(ﬁSeSBd DMeMer into the
chanber port,ion d t he urf t first

o unger 1100 ER PR Rink N aTRE s P 2 e PbASuaret PhatlReong

pl unger 1168mbﬁsmph@wmwmsWﬂdeﬁgé&“ﬁﬂ@@nengageémtHédsgcanMpMuhg@ﬂS1168
the second QM%@&@&&%#@&SmﬁmaﬂﬁﬁﬁQHEQW@&ngﬂﬁaﬂﬁg@ééﬁﬁdéﬁéafﬁlh?mMQ&P”E of
the reservoir 1200 thereby decreases causing the air or other gas to
conpress. FHOcHERe S%@@rgélﬁﬁ cugypd ufacef/pe wtil {he l@%a aims71pepeags BB 6O 8f unger
1168 causestht piendei BYIC Angndﬁema@re 1kdn 06 hﬁy ﬁ(QBé RGlirel REoUPRD ﬂardﬁvadls&zace If the

menbrane 11 el. ast t he t 1172 t he erC|ng
Tenber 1170 BohPagts pHeehidioPEr s SR i fof SbBe ity ile bR Sgh he
nmenbr ane 1162h Gagrseve§3é ofgeipthng202+.i n the reservoir 1200 to di spense

therefrom Tﬂﬁ??]' K e%g%ﬁd%%l}g&tggeﬁ(lﬂgw’bgéquh% aFPié)'r!l 9&% 6&4&% fRanpels 1204

defined alo : prerci'ng nenb e conpressed air or
gas can for tlilerelp mdich isgeAled on @ 2opfend by ¢ flaid 82K dipd ABas Pidre@Py ingpdls 7Pas-thiRe manner .

Again, the ﬁhﬂMth%%sz&ﬁﬂdﬁ&ﬁﬁﬁﬂéém&hﬁQMHQaﬁﬂ&mﬂh%?%ﬂ&i 1908, Bgh 1128 or
plurality of qg ps 1120, [0091] After use, the cap 1112 can be renoved from

the body 1192 Qﬁdpffﬁeenwgeﬁat&raﬁdwea@éf%?fé@luir@rﬁav%@%wmgt F.léat EdlA*12. A new
cartridge 1&@@2&@@amﬁ@nmhﬂnmmﬁeﬂh@dpmnmﬂm&hewaammﬁiﬁankmﬁnu&amxmhe

di spenser 1100 .t ereforq p us er ﬂ leed to
execute requires iSi 606 (S CaI‘tI'l({gFI can oe an 11’1 t e lustra
pur chase neWw car t ¥i db & present uces waste

and costs t@mmhewmséF@sVOO@@kmnﬂEtﬁﬁlﬂdhmhmdlE&emem@eQWbaﬁﬁﬁéﬂmbgf a

di sposabl e &R oi‘l-f)IIQSQC l)lsan§ Q@&@nate?gl%%pto lh‘énguéaaaﬂlsbd“ﬁo%@er sh(l;uld‘]alﬁ%ret ion 1402
and a thick portion 1404. Both the th ﬁortlon 1402 and thick portion 1404
can have cyVIIREPPLE ITPEE SMBREREHS dealraP dugrie th cairifsor AR t he

Cross-secti @au@ftheesamhaatpa{tiasqmb 1530 /iR ¥ade THE 2 GBAI f&fﬂO@ne&aiaorher thadenaof plastic
mat erial such that. k % 2‘gls osed of aftFr use éx .qg % s can be used
for making Ve °CAR“ 140 “S%‘fm PR AR fEydR Ry ?58{‘%0 & 'R the cap
1400 is thaﬁmmﬂméﬂch@p@&&bhﬂm@b@@&@$%&En@pemsnm@mwpemmngbﬁ4&4 is defined
at one end d by a
first exten ahﬂﬁu%ﬁﬁz%ﬁpgm%IgﬁggggﬁﬁQ %ﬂ%ﬁg alqgn&é%%mhﬁ%ﬁ&r&?allty of
gaps are de?llOWé'éPlsl&é? QBYReR [pepeneirptg them apdagipse bl efnpthﬁt@ceewéﬁﬂl Cé‘é%f@ﬁld ext endi ng

lip 1407 sughnfdaatis (Lde(ﬂh&h@hlzﬁl@@ulﬁmbtneltaf&ca%%ﬂt il A0 did Q1QRiIe blhsdle, t he

di spensi ng o ening 1414 or the Iurallt p 00941 At the. o p05|te end
of the cap % B‘fﬁhog %f Bl gy theysvgoutd af‘fcé’ﬁm?r tﬁ%@ Ve?ia{'ﬁheleﬁ‘{@ eﬁ?ﬁ‘df 10 ext ends
fromthe thm@km@ﬁnMQﬁmabﬁﬁﬂm@fmnhememam&&ﬁmzamdmbaﬁ:@ngag&mabbmdmmof a

di spenser (.t h h&c rface 1518
and a1 at oh-DERaREy T SRER. LALGD PRI PR LR g, S TR B ST 20T
engagenent ${iStahthe Fral 3% dy anwfilar ipeor dins plémengmdes theesfreng Neednnlar fipeeing 1@ of each

llatch arm 14,10, SlidrdRmedd @RS 14D RaPHE ARG QiaRbted e RGN sulB ol BE GRri@ns 1410
are elastic_such that as the angled surface 1518 slides al ong the body, the

arms 1410 c¥i HEYdGRMRP & 6t engagi ng the body and thus securing the

cap to the of  ski h pr eci e t hat the | atch
arns are pr@@?ﬁedcg§hﬁﬁvaﬁ?w§%%2% %eﬁﬁﬁd?ﬁﬁ%géggafﬂﬁﬁn 8@?&”&@%|ne ot her
connectors thbraih. LignidVahing aic onmiecgas ate cormaited evithiodhe rotrveihedddirspenseir 904 0095] I n
Fig. 15a, 1400 t 1509t hat defines
= Peservor r TeHBP A G EnEL ARG RDs RHALALRGR. RLEALL hERRE I I o o
exanpl e, or sueisé 0 plggtrstangl second @lupeti ?’ﬂgg (iar 9 ol Sﬁ@pféplsngerrormsasﬁwcgcludpé liquid

such as a peskiicRMmatada J%p%pm@dn@@mhatwm&a@m%hé &l de@e o pruhftr addi tion
to liquid, a gas, a secaond |liquid m xt ure can be_ cont ai ned

wi thin the %lérl‘ft? P‘H&éer‘i%ro"(?“ Frfls %ﬂ“f’f‘lﬂe‘&fg@e ﬂ%@@g@dﬁal‘éﬁedé’&}'ihlﬂﬁdﬁ“ﬁ’&f“e o vari ous
ot her shapeat th§ 8Q9fmjodikahcarplld¥00hd wEdhh BlindeNEIS kd@Slesan podiel re&ab08l Bz 0)whi ch i s
di sposed adj acent to the latch
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arnms 1410. The foil seal 1412 provides a liquid-tight seal at one end of
the cartridge 1500, whereas a nenbrane 1512 forns a liquid-tight seal at

t he opposwoOeoend4dimer eof . The foil seal 1412 and nenbr aR€TAB2A1{086397 de f or
safe and hygi enic handling of the cap 1400. [0097] A plunger 1504 is novably
di sposed in the cartridge 1500 between the foil seal 1412 and nenbrane
1512. The plunger 1504 is shaped such that it slides along the inner wall

of the cartridge 1500. The liquid and/or gas stored within the cartridge
1500 i s geneadfiatd tyer€ofot fediath tb@ﬁdimlnipmﬂbofblﬁbtplhﬁhgére dg@ribp@dainfiont dienephpinger

L0 A e AR AR TS, BlSUTRE e ARE O BB PRSPl £ nder
The seal 1 Sm@ramy oldrelerss Q4 Kﬁlzq g fdjfﬁtlftdghtlnnslevatlrabefmere nr pehactpl (depgetingb50% and

inner wall gf,dfghe CRLISHZE) t%éQ(Q A'%lutfa%[mtséayrﬁérﬁ{bers%r Qh s@hé LY vOhlaQald NGS can
be assenbl ed |n t he grooves of gﬂ er 1504. [0098] A recess 1520 is

defined at @iﬁ@lu@hta 06$r0<t‘ﬁe826|51tfhg1@tthﬂ sl r o gas sanpesdgak past b sesend £ or

recei vi ng apliluigpr O8. As QEIE Aeqiqad 90 204 Git HSHIEAPD QL scalinpdi @adaindd Wh@ihd he cap is

i nstall ed, as, 9 §ﬁ§|bed above with respect to Figs. 9a-9b. The recess 1520
can have a CGHIEA shape or any ot her desired shape. At an end opposite the
recess 1520[0028Ineetié éisponse piped longnnerdieenst:306, texienids fifst ©mniokel gl unger

1504. The n c i i 5 pi ercing
the membr angerbgsrofbEbEAe I ORR P OEL RSy b BudaPhe 8L BT Te0e
can al so i nefhnede’0d kidren el bs dﬁ)ttséqﬁldq"m}iﬁ tbfm?Bﬁ%ntPiS@reISWretih@Pli@n‘gthhbléffOﬂ tHe needl e

or pi erci ngmRpIRRF 70@‘1&12&1&*}&%%&%@&0%5@{&? okohd 10 St i iR .and w@Ui d and/ or
gas can fIOM/anngnthe channel s and exit the cap 1400 through the

di spensi ng ’EﬁS@h P TRFESS ﬂ?eﬁﬁfgﬁ]gﬁg @fm%’%thf’ éecem}tglge§b8 140 2Ry rhedrestl t er nat e
enbodi nment QR1@mewmhumgepm&5@étmthﬁgememﬁﬂalﬁhmmmnmnmﬁmgd 15b is conically
shaped, or ered. . The I. has a

cor r espondi %%913% €ous] usly. he ﬁn%ﬁgp i neﬁcﬂe % s sui;_ho LLZH ﬂ%ggedgé@QS ?_loes noqgu 5 Swhgn Mor e

conpl ete d|@pem§ﬁﬁn$@%dkrvhe90$qﬂwdxmﬁumnheﬂIS@hewwbhh$s$@mumhgmmmﬂlca

shapes t endggso rgyige & b ap v e%agéshﬁe ReelBE ol afldh FRUSIREE G RN O @
predefined central |ocation and thus provide a nore consistent |ocation at

whi ch the fgnfonpigntgnoxepeapof ﬂrerfeqowi Runggiit 8 it theoyame gligectipny gain kegesseond¥si bl e to
use an absopb@RtndiRy @fcb@pletel ai@tighl dnd i Yasti@e@ndpidpet 19 Eﬁ)m(ﬁf:d tbhed aap to

retain any re5|du terlal hat is pen ed 010 reference to
Fios. 16 aneelgz):;ob faﬁlumgfemfsﬁwst9@‘%2@%&\%2&3;%%&; “Bt%g "1602 anc
mai n pl ungerese Qufe themigo p&R sBetom; e body and mai n pl unger
120% o Sy LR, LA RO R LIRS L1001 7
but t on 161ocoatun@hewehttle§ehetd@bmgfaﬁb8 2 sybetantiely tmerf@@leaneecmé agsplpasin dhend. The

needl e 1700%%@&3@%@ sbcbitl phder 8 QEanRb G B hot 8 e Qdnhe B8&on dtil e @f the cap
1400 during assenbly The tip has a conical shape conplenentar%ﬁto recess

1520. The by’ @86§m@£ﬁﬁkﬁgpﬁﬁ%g%“ﬁﬂpﬁmﬁﬁﬁ%ér]f6@@m§ﬁﬂwﬁﬁﬁﬂﬁ@r

Al t hough noio Bdi@ants to gheftip Bg&dile}atﬁitltt&btb GZE@tﬁlsftpyerdeaﬂlﬁiﬁgH’]tatvmé’tg)rﬁle3114’ UCt ure
simlar to 1106 Fi n be includ t he

| at ch can b}ép%naghetlt EOV?eevgrf SE br 58 i%han% ACCH. Ohmtaggastm Sucq“tt{'talfl %% can be
renovabl y c&ﬁpmeumvbnmh®npb&H@@ﬁu@ﬁ@4ﬂMﬁﬁkO&TWhéhmaﬁf@ﬂﬂ©ﬂ@awﬂb§2@oupled to
a first endb&&@éeﬁﬁ&&nﬁﬂp@gmeQQ%MmﬁnﬁﬁQQ§m&h§wBkMﬂgﬁﬂHl@Q%ngﬁ§%§@ethroth
an opening defined at a second end 1706 of the body. To couple the cap 1400
to the bodyfeadbesk o thppselat ch arms 1410 are slid into engagenent with the

body 1602 ajops@ t h&s @i ﬁﬁ@iﬂo@ﬂ‘le corf 33%)[)161@43 o the Eieﬂbraﬁ‘e@m l1#Quid
particul ar, the angl ed surface ﬁﬂ each gﬁ%@h arm1l %P i des al ong a
surface 171%°GRd fMBrBEHHT YEaT Lk &“hﬁﬁﬁuﬂ t'8¢ o AR § EPgred he angl ed
sur face 151$nmgdme&qemm@k@gm@momhﬂmtﬁmehyafgmﬂmmeahemﬁﬂkah@hbatM&&AlO bends
outward as ur, e n the cap
1400 couple%lggﬁl%mg%z%lbf@%%ﬂ;eagﬁaPn¥(%mgéﬁ%%%%%ndgﬁ§ “hon Bogieengages an
openi ng 161RngiesfjthradedlaB2f hibigiyd BY6 cug ot the@pseryoir At tryébwma@mg @e ewepied to the
body 1602, {ligheram QR rERNNOLquRABR W besloRUAY, e RMbthespody 1602 as the

| at ch edge 1516 abuts the surface 1710 of thé body 1602. As descri bed
above, as the cap 1400 is coupled to the body 1602, the tip 1702 of the
needl e 1700 pierces the foil seal 1412 of the cap 1400. [0102] Once the

di spenser 1600 is assenbled, a user can dispense |iquid and/or gas fromthe
cartridge 1500 by applying a force to tite button 1610 of the main pl unger
1604 in a dispensing direction as shown by arrow 1800 (see Fig. 16). The
mai n plunger 1604 is noved through the body 1602 until the tip 1702 of the
needl e 1700 engages the recess 1520 of the plunger 1504. The user may need
to apply an addltlonal force to nove the naln pIunger 1604 and pl unger 1504
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pi erce through the nenbrane 1512 causing liquid and/or gas in the reservoir
1502 to dispense therefrom The liquid can flow al ong a di spensi ng channel
1514 def iweaoiznssdie t hin portion 1402 of the cap 1400. [POTOBRAM08689T he

di spensi ng operation, the cap 1400 can be renoved fromthe body 1602. To
assist with the renoval of the cap 1400, wi ngs 1408 protrude fromthe thick
portion 1404 of the cap 1400. A user twists the cap 1400 by rotating the

wi ngs 1408 along the direction indicated by arrow 1900 to di sengage the

|l atch arns 0080 fr@ﬂhhh’tﬁ‘th@ﬁ@mb@@ﬁ bd Gilidedkadn tﬁbedleipm sheabedyoulb®2. |t can

t hus be appreci ated t i ns in l.i near o | qngi.t udi na
i et on® wreRepegutn e of PSRy B B styen i efis e itonths b dla i n a
twisting nossemgmt 756 mapdrthrawhidy, lortghlemelﬁoeemaﬁ(e@ chdnhd 75 & Unel th<a<pp18@ﬁ ibe snapped
on1n a rObééﬁératEEPfEH}?ﬁaebJ dy 9. '(){m ﬁgcaﬁi@%isk&nog&lqrowthb% ansh, Fh@ﬁ a§1pi§ S' ”9

action. In ahy event et e ar s 10 are diseng age ro

openi ngs 16i% Calt‘??éelé‘élsd &%@G‘eé@rﬁ%@dﬁﬁﬁlqc% ety mbednent ifer ey cxego de The cap
1400 can bec#tiaResesdak), tRfeh LredldiB wadi@adk R @p@kher di spensing operation,
a new cap 1[468&| s coupled to the body 1602 as described above. In one

enbodi nent exBﬁ?ﬂ“@ als%b‘b‘f“ﬂ?réff"?dt%atg‘?Cﬂ’ai‘ﬁgcaétflggeﬁfﬂb'?ﬁfﬂréﬁd S A B® which i s
renmovabl y aséndtRiparasibangeadinyiha opha@ctnibediibigs, me ditire ap 1Qhbwbuad @xenpl ary
enbodi ment s |nc%{porat|ng the principles of the present invention have been
di scl osed her 8i'nabove, the present invention is not limted to the

di scl osed ef@83i nmeAbtsher hirgtagactmbodiinant afijd liqualtdispemsdr & showrendigd 11-03.ctheer any

: _ it
vari ati ons. o358, 19 ARk SHLANSA bR dUEDUhoORLBLNGLLL SasDerel

prl nci pI es. Ication is rntended to cover suc

fromthe pr blé)@mcluéfiseep%ll}??eaalgn@blrﬂémwlfetﬁi 110G eshareap 11 uShededy 110phatét i ce in

the art to g\ﬂhﬁéﬁm&ﬂ@s bl heuel 1@&1 tla%s{sa\lvlﬁﬁqo&m% tms%&sérahdo WiihtoRé Rund. h& limts
of the appen cl ai referred

enbodi ment sCYd FHES H%ﬁf{“ilecﬁ’ilp meq! efA”#e‘r’%‘&l“‘Effa TS t&'ﬁ‘%ﬁ 1&6240 GO £ PYM a
di spenser osftobanaéls BIFD fEingd i lite 1déhsipemnse molxe i Thg bty 1102eilsbypmdd@a\¢hmg>e1a body, a

chanber co néoatlonl lrllﬂ) t{l]iog%h! v!/hcuﬂlthe pﬁu%gegﬁ (ﬁhn%gg n s[%g éha%ger Bgrtlon I 1?6‘ can%{i l gUNger, the

met hod conpri si ng enser é skln of
t he ani nal ; channel Or s10tjle1|5$ éﬂilewger@hehlpﬂl mrr@eifesamgltUHeﬁlewoemrtre@WWg gas

located in {fgonC ARG ab 1S HRink H&n%l@ﬁlﬁﬁ% Q&a&@ﬂl@%n&l&ls%t EisRgndrEnDEr to
pierce a rrenbrane and forman opening in

di spensi ng 2™ "’é&%‘tﬂe‘s%yﬁeeoroﬂ““tkrflésc?qna‘iﬁl féf“‘?gfﬂa%ﬁ‘@‘ﬁle%lﬁe EﬂBéllﬂzrf@ ﬂ’SPOC{YHéOle spenser
onto the sk[(mf;aqf _tbelceﬂﬂhaailannelszlsogm]elawﬁu fﬂgdncgfdeﬁmQFBoH?DM6 ind ff)ﬂll'lik?_ﬁr hod
CcO risin un | 1 . un efore.the essi n ste e net ho
R bodt et 2P, ML AP IR el Sa S o  Rear e8RS A4 Mg -1 At ch
fromthe pl dsfigerin the WEhR0 LBA OBbGLORCTIMSROUL OHESOM26 hiciThe bamtshaichr of

embod et 3Rl 05K AL BLERE AT 168, Uliged biuLg ch ol ong

a surface o enbodi men er conprising
usi ng the seﬁedefaufmjerhnéﬁwakm&mli?@ra@ﬁedeiéwﬁreelsmﬁ@né%@panéﬁdmtdﬁemd cki ng

step. 6. T, t1dmtlﬂp@l“h9£fo1%ﬁt}99héai%%ve2113m%éfﬁiedi\bé?@c%n Iﬂ@'ﬁ@t é&flmd%lchl?peﬁlmper forms
t he depreSS| g ste e un oclg ste {) e the Jser. S ot her hand
{; (?)H%(af&géryalwﬁtﬁgl Flé daz?;}I H;E) ar rib 1138 protrudes radially outward

subst anti al |
between the second cylindrical portion 1132 and the third cylindrical portion 1134. At the end

opposite the button 1126, the plunger 1104 has an end surface 1144 rather than a needle (as in the
embodiment of Fig. 8). The end surface 1144 can be planar, recessed, protruding, or any other
known design.

[0085] The cap 1112 comprises a thin cylindrical portion 1140 and a thick cylindrical
portion 1142. The pin or tab 1156 protrudes from the thick cylindrical portion 1142, whereas a
dispensing opening 1128 is defined in the thin cylindrical portion 1140. The dispensing opening
1128 is formed by a first extending lip 1122 and a second extending lip 1124. A plurality of gaps
1120 are defined between the first extending lip 1122 and second extending lip 1124 such that
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7. The nethod of enbodinment 1, further conprising |ocking the plunger in
pl ace after it is fully depressed. 8. The nethod of enbodi nent 1, further
conpri si Nyoppviseéimg tactil e feedback to the user duri ngCThS2aie/08689%1 ng
step, the tactile feedback conprising initial resistance against the
depression and a click or snap perceptible to the user when the plunger is
fully depressed. 9. The nethod of enbodinent 1, further conprising
substantially depleting the liquid fromthe dispenser. 10. The method of
enbodi ment  lquiddaeesd i dpersatlifhdogeiths tdidspariseeenie B28 oM @ursitty @ke of t he
plunger. 11 The nethod of enbodinent 1, wherein the piercing of the
menbr ane coﬁﬁrlses t he pl unger pushing the pi erci ng nmenber through the
menbrane. [0B86]TheTiwetihbld 2 définenddwtiowreavity b, whiheneilageabl eargides dishigpanirenber

mves in SUB§etrth‘tTh@Lir¥1d§J‘1€i6(§9aH‘Be &Ha ﬁa £ 1@ 8% i1 nfgtlﬁteﬁ'e}ﬁﬂ&%ﬁem r¥s. 111§ method

of enbodi nent 11, wherefn as ci ng ierces t nenbrane at
| east sone @?aﬁﬁéﬁﬂﬂﬂh$ﬂﬂm@%ﬁ§m@ﬁﬁ@%@%ﬂWﬁ@m@ﬁ@ﬁﬁﬁﬁﬁﬁgﬁﬁ§Oéﬁ&ﬁannel def i ned

Id n the pi er%ﬂﬁ&glsenﬁgpﬁth?ge 1160t Cﬁl;[ bﬁmﬁ@%hﬂﬁgué)&taﬂmﬁg|n%%ﬂ§l|kﬂowr{tb‘[h%B%I’éedc_(l)_gpr| sing
i spensi ng e li romthe dispenser a vel oci e
net hod of effblti /ﬁ‘eq“r?ﬁ endl of (bR &3 i0gF 1! ]ta s 8l5PRRY @ﬁ%’%ébth%‘?%%“&lé? beriobisdi | e
sensat i on t patah@rfaedp08 (Fip612) dheewnd placeof16& Mo dienbate 1162 ispercaild) bithen pl unger

i's depressegd subst anti Apear . e endobhost met hod of
enbodi nent ,1%53{%%r52%#% %&Pﬁ%(h%é%F 9g&ﬂ¢gh%ﬂpg§ﬁl (ﬁﬁa x$%fh body, the
cap conprismﬁ@ﬂmﬁélﬂﬁ@péﬁ@@mﬁlﬁb@ﬁwhgmvﬁméﬁghOWMMdh@Mhﬁude@Xﬂ@@ﬁmhe

di spenser, {henqaR h{) B i3 1 640N R} MBn@er §RL it leb RS tMhfehaihRGd UE@Schhe
menbr ane dIS osed at one end and a foil at an op osite end. 18. The nethod

of enbodlnehk2TVhﬂ?U??%@?*%6H%V?%Vﬂ@”?%§@?ﬁ?ﬁﬁ”t cartridge into the cap
19. The net fpog7]0f em&e@hmﬁ\ﬁgerlmﬁs iMﬂ@Kr:ﬂ)ﬂ}mmﬁst‘é@iﬁEﬁHcaﬂﬁdgEm%Oprﬂl@er causes the

pi ercing nenber  t i er e inthe cartrj create an

P pent ng i m el s R Pk SRSt B fopd 4 Ol b

2012/ 054611 PG (RS2 01 ThOs689 plun®20 1 16T har heeylmddeabdr aendiipd kimevntshap@, Adder ei N an
end of the ﬁ)lL: HQgﬁferegkeq;r @&ﬁnerte!l]gf tfléjéeéonh ulri £1 l%élr d J)rql% grO(gf;,LS 11:}- Ste Hé%l&l&p d of

enbodi nent urther rrsing contacting t unger wt a pilston
movabl y di Silj@tg]@dOpq'prtnh)ée seﬁmeynpeag 76, such as o-rings, can be placed w1th1n the one or more

grooves 1174. Therefore, when the second plunger 1168 is disposed in the cartridge 1160, an
airtight reservoir 1200 (Fig. 12) is established between the membrane 1162 and the second
plunger 1168. As such, liquid 1202 and air or other gas contained within the reservoir 1200 are
unable to leak past the one or more seal members 1176.

[0088] The second plunger 1168 can also include a piercing member 1170, i.e., a needle,
with a tip 1172 for piercing the membrane 1162. When the second plunger 1168 is assembled
with the cartridge 1160, the piercing member 1170 is oriented towards and aligned with the
membrane 1162. To further assemble the dispenser 1100, the second plunger 1168 can be press-
fit or snapped into the cartridge so long as the second plunger 1168 can move therein. The cap
1112 is coupled to the body 1102 such that the pin or tab 1156 travels through the longitudinal
and transverse portions of the channel 1158.

[0089] The plunger 1104 can be inserted to a predefined depth through a first opening 1116
of the body 1102. The predefined depth is established such that the groove 1136 of the plunger
1104 remains outside of the chamber portion 1110 of the body 1102 so that the latch arms 1148
can engage the groove 1136. Once the plunger 1104 has been inserted into the chamber portion
1110 to the predefined depth, the latch 1106 can be coupled to the curved surface 1154 of the grip
member 1108. To do so, the pair of channels 1150 of the latch 1106 is aligned with the pair of
tracks 1152 along the curved surface 1154. The latch 1106 can be slid along the curved surface

1154 until the latch arms 1148 elastically engage the groove 1136 of the plunger 1104.
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22. The nethod of enbodi ment 21, further conprising noving the piston and
t hereby conpressing the gas located in the cartridge. 23. The nethod of
enbodi nerwo2012/0M@nei n t he piercing nmenber extends fromPChASRIIIHN6GIANd t he
pi erci ng of the nenbrane conprises pushing the piercing nenber through the
menbrane. 24. The nethod of enbodi nent 23, wherein the piercing nenber is
pushed in substantially the sanme direction as the plunger when the plunger
is depressed. 25. The nethod of enbodi ment 23, wherein as the piercing
menber pi er agRsndikgy, mermdhamaa is Bdt rdgeidsitio apre wahe duhed J;u'rtqu:i 1d54 dfaenarip hr ough t he

Opem ng al on bawﬁl}bgnp ste ddt%f 1apﬁd SQIZIS can s{)mglrg gssed or sna%p[gd m%o enéagfal?leant hod of

enbodi nent 2 he ¢ontactin of the
pl unger |ntwmamvgeeﬁélﬂ%fﬂmeﬁn$m1HMe pi st on. 27 The nethod of enbodinent

17, further [()g%ﬁpr Rl oﬁ%atﬂo‘ﬁcﬂé‘@ 8 E}%ﬁ és%st?e%BﬁéJ %&@ﬁu\%%%o@g%%y RieflizPensi ng

operatlon i ment erel coup Ing step
conpri ses tWWB@W%@“@ﬁB“é@ﬁmwm2§bdWM@“ﬁ%ﬂhB@1@p BaBEHIPRE Preggre fier ei n t he

tw sting stgosONBbH tﬁ@@u@g@@hm Ao R SGiHE d 4 a Blst JISASH inANBeMoNBwhAAt ext ends
fromthe ca t hod ofogls nbod

further co S
repl aci ng tﬁ%ca@dgl%wﬁhe rh Bl EeR ?iessegﬁ’é&“?{é‘ft‘?lg‘ﬁd@f“ bERBYaT nﬁlé P%Lﬁe‘? furt her

conpri si ng &ﬂpﬂﬂﬁlmgmﬂhﬁﬂEﬁIM4DKHﬁEMMpmhgﬂ1HﬁmbmammmhﬂgepMMﬁgemﬂhﬁmﬂEthOd of

embodi et S JELEL phiG, [6R! A%h08 ShERLOTRLLAES] DSFILLRG LRE dlew

cartridge in
di sposed adfess@émtungehéIG(&llssaaéwétowgrddpemmbgme11:63 Thetyeluppe phbdircesfvoeddédi ment 31,

wher ei n t hepteR| RGERAG BB tHe AIVBF dRE SastEHRYHRT Hufdr mavidehi IO fifsOiRdolte cap.
34. The net hod ‘of enbodi nent 30, wherein the rePIaC|n g Step conprises

coupling thé ?‘ié‘%}s&‘é’ﬁd E’lbngfh]é%%j’difs the gigreingpempert hgdo eintaspoB et 154, wherein
t he coupI|ngﬂﬁmeﬁmﬁﬁﬂnﬁnse&m&hmdmagmﬁkam&t@&ﬁwnﬁdmmwnmaemmﬁw1Qap through a

sl ot defi ned { atﬁe n?em%?aglglm '?het r]?72mzam Plerlce 8rougqln£e mem rante 1}672 wusm[gdqlfln the

di spensi ng ste onpri isp en %rough a
plurality otZOQapbe Id@fwomééi)OltmdlEmese(ﬁawfromBThe liﬁhlé la@tdamﬂovoilor@mtpbmalmﬂ 17,

wherein as Elﬁ@neféqm@ d%fnfe@'&ﬂhéetge feﬁ’gtﬁ (t}(?hew&{ng Ihéﬁﬁ)elpllﬁ@gﬁl% c&hﬁgsge%%lrtopgasf oi l of

the cartridge.
can force the liquid 1202 from the dispenser 1100 in a jet-like manner. Again, the liquid 1202

can dispense through the dispensing opening 1128 or plurality of gaps 1120.

[0091] After use, the cap 1112 can be removed from the body 1102 and the used cartridge
1160 removed from the cap 1112. A new cartridge 1160 can then be inserted into the cap 1112
for use. The dispenser 1100 therefore is reusable, and the user is only required to purchase new
cartridges 1160. Thus, the present embodiment reduces waste and costs to the user.

[0092] In Fig. 14, a different embodiment of a disposable cap 1400 is shown. The cap 1400
can include a thin portion 1402 and a thick portion 1404. Both the thin portion 1402 and thick
portion 1404 can have cylindrical cross-sections, although in other embodiments the cross-section
of each portion can vary. The cap 1400 can be made of plastic material such that it is disposed of
after use. Other materials can be used for making the cap 1400, but one of the advantages
associated with the cap 1400 is that it is disposable.

[0093] A dispensing opening 1414 is defined at one end of the cap 1400. The dispensing
opening 1414 is formed by a first extending lip 1406 and a second extending lip 1407. A
plurality of gaps are defined between the first extending lip 1406 and second extending lip 1407
such that liquid can exit the cap 1400 through either the dispensing opening 1414 or the plurality
of gaps.

[0094] At the opposite end of the cap 1400 is one or more latch arms 1410. Each latch arm
1410 extends from the thick portion 1404 of the cap 1400 and can engage a body of a dispenser.
In addition, each latch arm 1410 includes an angled surface 1518 and a latch edge 1516 (see Fig.
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WO 2012/ 054611PCT/ US2011/ 056897 38. The net hod of enbodi nent 17, wherein the
coupling step conprises engaging a |latch armof the cap with an opening
defi ned iwotbhe/isedy. 39. The net hod of enbodi nent 38, fuPChAS2€I0/0PISVTI Ng
aligning the latch armw th the opening and sliding the latch armalong the
outer surface of the body until it engages the opening. 40. A nethod of
dispensing a liquid froma dispenser onto an aninmal, the di spenser being of
the type having a body, a chanmber containing the liquid to be di spensed,
and a nnveabhewm&umge@Jamhgmﬂﬁmhﬂdm@aﬁp@MSmmgmbmwofmed@ﬁ%xgnMpmgag t he

di spenser Wéu%rfhceq@ﬁi rile?c ’latc%l%)m Pﬁll? ljdrégal?n(% esuIE)ace oﬁ oﬁy flp?%c aHnSOIQI(Pr near

the skin I'spenser with
t he one handedwﬂcﬂh@ﬂebwﬂﬁmeéﬂngﬂ@hEHQFthéwgﬂaﬁﬁ$cm@MﬂBléﬂymmépﬁe55|ng t he

pl unger “ﬂtQn&ﬂ@mﬂﬁégﬁﬁﬂﬂhéﬂﬁy&ﬂ?&ﬁg%mﬂ@%ﬂ%ﬁ§k%gtﬁéytﬁ@ékmﬁﬁﬂﬁeﬁf the
l'iquid through t he opening. 41. The neth of  enbodi'ment 40, wherein step

(c) conpri s¥I4tReRRgagRHE PR MaLE ﬁmrﬂfleﬂﬁth szﬁxalﬁlgl@rand g camldOenlod of
enbodi ment  d@ine bt thiREctGORR rdnSolvitdy dbhdagt R bSANE teldRp@Eeror t hunb of the one
rand ot P (), SO, (90 8 e, Tuheg,OF cmpell i g0, Further
t he ani mal dspivoirg 5@ thdr@@Sthe sérajdge (50) ¢an(be Jnaderd alidiumdd: ckheplevet s  of
enbodi ment - 43, ; WIRHGHR RGs 00 BARLRURTELARLIRL! YpeGRME LAYRYUS N RO! dS
within the cartridge 1500. In addition to liquid, a gas, a second liquid, or a liquid-gas mixture can
be contained within the cartridge 1500. The cartridge 1500 can be cylindrical or various other
shapes.
[0096] The cap 1400 further includes a foil seal 1412 which is disposed adjacent to the latch
arms 1410. The foil seal 1412 provides a liquid-tight seal at one end of the cartridge 1500,
whereas a membrane 1512 forms a liquid-tight seal at the opposite end thereof. The foil seal
1412 and membrane 1512 provide for safe and hygienic handling of the cap 1400.
[0097] A plunger 1504 is movably disposed in the cartridge 1500 between the foil seal 1412
and membrane 1512. The plunger 1504 is shaped such that it slides along the inner wall of the
cartridge 1500. The liquid and/or gas stored within the cartridge 1500 is generally contained
between the bottom edge 1522 of the plunger 1504 and the membrane 1512. The circumference
or perimeter of the plunger 1504 can include defined grooves in which a seal 1510 is fitted or
molded. The seal 1510 provides a liquid-tight seal between the plunger 1504 and inner wall of
the cartridge 1500. Alternatively, a plurality of o-rings can be assembled in the grooves of the
plunger 1504.
[0098] A recess 1520 is defined at one end of the plunger 1504. The recess 1520 is shaped
for receiving a tip of a needle or piercing member, typically when the cap is installed, as
described above with respect to Figs. 9a-9b. The recess 1520 can have a conical shape or any
other desired shape. At an end opposite the recess 1520, a needle or piercing member 1506
extends from the plunger 1504. The needle or piercing member 1506 includes a tip 1508 for
piercing the membrane 1512. Although not shown, the needle or piercing member 1506 can also
include channels extending substantially the length of the needle or piercing member such that as
the membrane 1512 is pierced, liquid and/or gas can flow along the channels and exit the cap
1400 through the dispensing opening 1414.
[0099] Fig. 15b is shows cap 1400 with an alternate embodiment of the plunger 1504.
Plunger 1504 shown in Fig. 15b is conically shaped, or tapered. The chamber in which plunger

1504 is moved has a corresponding conical shape as shown in Fig. 15b which promotes a more
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t he di spenser during at |east steps (b), (c) and (d). 45.The nethod of
enbodi nent 40, further conprising |ocking the plunger in place after it is
fully depwvessedsduni ng step (d). 46. The nmet hod of enbodiPEEATS2¢1Q/05489T t her
conprising providing tactile feedback to the user during step (d), the
tactile feedback conprising initial resistance against the depression and a
click or snap perceptible to the user when the plunger is fully depressed.
47. The nmet hod of enbodi ment 46, wherein the tactile feedback further

conpri ses paapiretdipersatnhbOnd ingid. F8chEh) the dREd@EAIOF coarrhiantipeaaid ideftur t her
conprising substanti al depleti the Liquid fromthe di spenser. 49.The
rethod-of elbodt e ot HROEHD R Bphd b AP SRR e o gl 6
stroke of t ¢resigénglegaion at5hichite ferbs hioded fIn trsodiesnentit wi@ld afsg bt presible s i si ng

piercing a pRERLAREnAriaf D8 GRATRENH BfdRDs & e & Mot Libeh RRYPHAdUC ng an
openi ng t hrough mhichr?ﬁegiiéU|d igqgfggkﬁseJ&tSIE%hegﬁ%Ehod of éhbodinent

50, wher ei nSPPispingidci ng of the nenbrane conprises pushing a piercing
menber defi agolpy 8 rdddrtHGBITids NIGAHOTY, thB apn BN BEattach¥o a hollow body

2012/ 05461 1?6%-2rlanlglsn%1cl)n11}11/1noggr6186847 to form a dispenser 1600. The body 1602 and main plunger 1604
comprise structures similar to the body 1102 and plunger 1104 of Fig. 11. In Figs. 16 and 17, for
example, the main plunger 1604 includes a button 1610 at one end thereof and a needle 1700 at
the opposite end. The needle 1700 comprises a tip 1702 for piercing the foil seal 1412 of the cap
1400 during assembly. The tip has a conical shape complementary to recess 1520. The body
1602 can include a grip member 1606 and handle 1608. Although not shown, a finger-actuable
safety latch having a structure similar to the latch 1106 of Fig. 11 can be included. If included,
the latch can be a child resistant locking latch. In addition, the latch can be removably coupled to
the plunger 1604.

[0101] The cap 1400 can be coupled to a first end 1704 of the body 1602, whereas the
plunger 1604 passes through an opening defined at a second end 1706 of the body. To couple the
cap 1400 to the body 1602, the latch arms 1410 are slid into engagement with the body 1602
along the direction of arrow 1901 shown in Fig. 16. In particular, the angled surface 1518 of each
latch arm 1410 slides along a surface 1710 of the body 1602 (see Fig. 17). Due to the angle of
the angled surface 1518 and elasticity of the latch arm 1410, the latch arm 1410 bends outward as
the angled surface 1518 slides along surface 1710. As the cap 1400 couples to the body 1602,
each latch arm 1410 snaps into or engages an opening 1612 defined in the body 1602. Once the
cap 1400 is coupled to the body 1602, the cap 1400 cannot be pulled away from the body 1602 as
the latch edge 1516 abuts the surface 1710 of the body 1602. As described above, as the cap
1400 is coupled to the body 1602, the tip 1702 of the needle 1700 pierces the foil seal 1412 of the
cap 1400.

[0102] Once the dispenser 1600 is assembled, a user can dispense liquid and/or gas from the
cartridge 1500 by applying a force to the button 1610 of the main plunger 1604 in a dispensing
direction as shown by arrow 1800 (see Fig. 16). The main plunger 1604 is moved through the
body 1602 until the tip 1702 of the needle 1700 engages the recess 1520 of the plunger 1504.

The user may need to apply an additional force to move the main plunger 1604 and plunger 1504
concomitantly in the dispensing direction as indicated by arrow1800. As the plunger 1504 moves
in the dispensing direction, air within the reservoir 1502 compresses and the needle or piercing
member 1506 contacts the membrane 1512. If the membrane 1512 is elastic, the user can feel the

tip 1508 of the needle or piercing member 1506 contact the membrane 1512. The tip 1508 can
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52. The nethod of enbodi nent 51, wherein the piercing nmenber is noved in
substantially the sane direction as the plunger. 53. The nethod of

enbodi nerwo2012/0M@nei n as the piercing nenber pierces tRETASAOINAMSI7 at

| east some of the liquid flows through the opening al ong a channel defined
in the piercing nenber. 54. The nethod of enbodi nent 40, wherein the
liquid conprises a flea or tick treatnment. 55. The nethod of enbodi nent
40, further conprising dispensing the liquid fromthe di spenser at a high
vel ocity. piéce thiveghied hatbraf IEIIIbﬁldingquhd #Hd/or gd@eftﬁé Msebvor 1602p6 eisehe@n Step
provi des a factil user d. of enbodi ment 40,
wher ei n theEh } er %?“de ?@%&%&gTH%“““E°h¥%ﬁéﬁﬁﬁF§%E q%ﬂ?@pmgg?ﬁﬁkliquid
di spenser, @bhpmpgmﬁg a hol I ow body having a grip nenber extending

therefrom g3 ﬁft&'tﬁérhgsﬁe nﬁEM&P&'an gqle%ﬁr)pea%jcah'ﬂe LR6 R maMagy fod fpvement

of the plunger "pi erces rane an tes an ening I n the nmenbrane
for 1iquid tosteghiher¢ipovajof the aaped0, wings 1408 afOFr%ﬂeéerfgf\/b‘Blf Reredpdded theo t he
bOfiy and pﬁ&btlh(ﬁ)n%dasé}?@-lrsts {h BapPl4UNGE b tatind IS B R 1008V ﬂiedgécu&mchhaaéd@a? "

rel eases the er for novene un ei ng
posi ti oned &l @P@/t@ dﬁ%“%‘%‘?é“d?@p”%@Q%Olé‘&t?ﬁp‘?“ﬁ’éf ?%ﬁé?f“’gde E’O‘éy ‘%h%d grips

t he d|spensbbmmh@bsamﬁmﬁwmgmmmnﬁpBhemuahnam@mxmmmgame@khembanmmqmd t he

pl unger w t!&‘?%tdls nlseer%§d “Qhere!l%t%rrér;?ov@ﬂ"ag i-stingﬁ}%-venlr he IQEO%BEtPS%{ese?Jam?Q’OOd' Al

the plu 1'e, 2t he pl unger

58, wherein rises a needl . )
bet ween a f iﬂloytthe;y@E iOtbP émpwﬁ dn & agelpeimernprsdighiyo, thzmMéarreivlﬂlst@Wéh@rré@msyg pi erces

and at |eas&m&ﬂh&h@k%%t&%E@@Q&m%ﬂ&ﬁugﬁmé@ﬁmﬁ@&ﬁ&ﬁ@ﬁe&%mh@ﬂ6ﬁiH@gﬁi i's noved

fromthe first position to the second 505|t on. The dlspenser of
enbodi ment 58 c3ihe plied 2r By Lk P%Cé%”é’oewdﬁﬁk??“%é&fé%u“ﬁg at | east
partial |y apcogn inomed cEdpgisiﬂg G[ferdnhle amaeere400 i6douplddhe tl(éle@ﬁll‘@BB:lis dedcrigsabodi ment
59, wherein_the needl durin ing to form
at | east oné’pagggwgmgqﬁ?ﬁnq%eﬁmﬁﬁ u? % F%Psmelggggﬁgc ron1ﬁhe di spenser.
62. The d|spengéwamim@nb@dwmbmpwﬁﬁH)Mh@ﬂE|n the at | east one passageway is
| ocated | at Rﬁﬁ&' Y GoArLERg. Q%m&mm&&o I dhe ﬂ@gof% rebedlaRal 59,

wherein the |nes irst o enln i nto unger ext ends and

a second op@ﬂ?ﬁﬁnﬁ%®®8§W“Wﬁb%ﬁt%ﬂﬁ%@ﬂ“W@“@?@ﬁ@H@@%ﬂtOW%ﬁwdTWé di spenser of

enbodi ment  §3hodMRAE EinfeaiNBis AFIRKANE i S RR&QHy | b @Rt 2 8dabBonf bir St

openi ng and the second.open
P 9 e leentlon usﬂlg its Eeneral p%nmples. Further, this application is intended to cover such

departures from the present disclosure as come within known or customary practice in the art to
which this invention pertains and which fall within the limits of the appended claims.
[0105] The following is a list of preferred embodiments of the invention:
1. A method of dispensing liquid from a dispenser onto an animal, the dispenser being of
the type having a body, a chamber containing the liquid to be dispensed, and a moveable plunger,
the method comprising:

placing a tip of the dispenser on or near the skin of the animal;

depressing the plunger and thereby compressing gas located in the chamber, wherein the
depressing causes a piercing member to pierce a membrane and form an opening in the
membrane; and

dispensing at least some of the liquid through an opening of the dispenser onto the skin of
the animal.
2. The method of embodiment 1, further comprising unlocking the plunger before the
depressing step.
3. The method of embodiment 2, wherein the unlocking step comprises disengaging a latch

from the plunger.
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WO 2012/ 054611PCT/ US2011/ 056897 65. The di spenser of enbodi nent 59,
wherein, in the second position, atip of the needle is located in the
body. 66yvOThe/@iagpenser of enbodi ment 59, wherein, in PREUSRISO5OBIti on
liquid is disposed internedi ate the plunger and the nmenbrane. 67. The

di spenser of enbodi ment 58, further conprising a sealing nenber novingly

di sposed i nternedi ate the body and plunger. 68. The di spenser of

enbodi ment 67, wherein the sealing nmenber conprises an o-ring
CifCUﬂferenﬂia|Vﬂwdﬁ&ﬁ@&&dmabmﬂﬁ3bh9mmhMﬂgmﬂdmyﬁ$cmﬁheﬁdh&pgmsﬁﬁhOf

enbodi nment 38, Sm%m mﬂ menbrane is integrally formed with the body.

70. The dlspe der of ﬁh ‘ment 69, wherein the body conprises an injection
nol ded conpdnentlhe nigthod dilvebetlimpe Adethepfompndyedisie it sB8, finggier dimb fohée | at ch is

sl i dabl e beg¥@§31§w£5&§£e&m§b£% . in which the latch engages the plunger
and prevents the plunger frombeing depressed until the dispenser is ready

to be used &nd ahggﬁ@ﬁﬁofﬁ%?%lm%Z eﬁﬁﬁ.O&fhh%@f 4 UusEr RRFIQrEs U dPHSUPSEPT r om t he

gl unger andaddhe vlotkagEkep inhild theﬁselbyotlﬁe@hzﬁlal&ﬂﬂaﬁtﬁﬂy FRRORRLholds amﬂ'lﬁe

i spenser o n the latc onpri ses an, armthat engages
2 aroove df Sposciernrphe Bruligdt FintebrSmpfy o GoERErERR: M Mt spenaer

of enbodi mefutly &Bresfedir t her conprising a | ock which engages the plunger when

the plungergr ea%@%&@@ﬁ%ﬁ%&&ﬁéﬁg rRAR] éo&ngfgs@}%v'&fﬁlg%ufe miedl@ick'!%gﬁerusér“ the

second position di spenser of erein the grip
menber conpfyrige de deprgsdngsier dhetagilegfsaback spmpyising W@@Prewﬁaﬂewa%&e 75. The

gl spenser Oﬁep@mghd@ﬂfck &&naﬂ/jﬁaﬁéﬁﬂbl@ u% ﬂﬂ@usﬁﬁﬁﬂ%ﬁgﬁ whger defiIQrdeHRbka. ZG Thet ]
| spenser O |n e DO erin res avli n e
Tenbr ane. at "one. SHAPHLY B UG ORa G DR AT el oy ably

di sposed at thadiseosoend end of the reservoir. 77. The di spenser of enbodi nent

76, wherel ”%he V;{‘%q%%l%{h}{é%frem% cﬁ}%n't ?,%elleinq}ilielgiré’i&ge19§i§%fnsteé§1 a sn%% fdhgpenser of

enbodi nment ereln pl'unger noves towar rane, the gas
i s conpresstdplunggg. The di spenser of enbodi nent 58, wherein the holl ow body

conprises ajcap GicsRMSES et @,W@leﬁeﬂ@l’ie‘%ﬁ’é}ciﬂg of the membrane comprises the

plunger pushing the piercing member through the membrane.

12. The method of embodiment 11, wherein the piercing member moves in substantially the
same direction as the plunger.

13. The method of embodiment 11, wherein as the piercing member pierces the membrane, at
least some of the liquid flows through the opening along a channel defined in the piercing
member.

14. The method of embodiment 1, further comprising dispensing the liquid from the
dispenser at a high velocity.

15. The method of embodiment 1, wherein the depression step provides a tactile sensation to
the user.

16. The method of embodiment 1, wherein the plunger is depressed substantially linearly
through the body.

17. The method of embodiment 1, further comprising coupling a cap to one end of the body,
the cap comprising the dispensing opening through which liquid exits the dispenser, the cap
further comprising a cartridge which includes the membrane disposed at one end and a foil at an
opposite end.

18. The method of embodiment 17, further comprising inserting the cartridge into the cap.
19. The method of embodiment 17, wherein movement of the plunger causes the piercing
member to pierce the membrane in the cartridge and create an opening in the membrane through

which liquid can exit.
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80. The di spenser of enbodi nent 79, wherein the cap is renovably coupl eabl e
to the body. 81. The dispenser of enbodi nent 80, wherein the cap is
renovabl ywoeop/esadiie to t he body via a bayonet-style fi PCITA$201182689The

di spenser of enbodi nent 79, wherein the cap defines a dispensing opening.
WD 2012/ 054611PCT/ US2011/ 056897 83. The di spenser of enbodi nent 79,
further conprising a cartridge renovably disposed in the cap, the nenbrane
bei ng di sposed at one end of the cartridge. 84. The di spenser of

enbodi nent 88, fIkhlkendgempsdisénn ), avh@tis uoshdsDMaplbygetpis e g doil ifl thehe
cartridge, tq§¢§hston bei ng operable by the plunger. 85. The dispenser of
enbodi nent erein novenent of the piston pierces the nenbrane and
creates an dpenitignicthod pfemhredvbena bk furiber chinprising congaceng the phimgerdiibpenser .  86.
The d|spensg&wggdgﬁggghqggkuﬁgz wherein the piston conprises a piercing
menber for Eler0|n he nmenbrane. 87. The dispenser of enbodi nent 86,

wher ei n t he?Pi erwﬁ@thﬁ%?fﬁg@%%ﬂ Sedergonprisng riovipe Bf PERAMKEIE Yef i ned
t her ei n. 8&mmlﬁﬁggm§§em&&ﬁ1@me&mhgglnent 87, wherein, as the plerC|ng

nmb [ t d fl I t f I
renber PLer ges I MR ANg LAY QLIS 2l o0d, e PLUL LY oL chprnel
pi erci ng rreﬂnbglprcm@mpthe lsem)ralet:@rpprmmpemrgdletpwvargdmena)ndhlahghglwenbmmmh t he
menbr ane. g n{égl&'f’&r%ﬁ%%ﬂint M%ﬁﬁ@%mﬁf&ﬁ ﬂwﬁ L @s%h% RbHRAGH: f s

subst anti al y alig ngston qui I spenser
enbodi nent gﬂ“mWHéW@PWﬁSWﬁnmnﬁﬁ gthe plpfgergh daptseed-nroves in a di spensing

direction apg COrteafeinsd $MebRinse@M, whikdin aslB€pibrtiflktnginsbe Eﬂ@t@&&l&fméﬂfbraﬂ@ﬁpdl ment

91, wherein, after n tacts the |ston | unger and pi ston
o e e G P R AR el R3OS 2, Bl

di spenser ofemstthodi nent 91, wherein the plunger includes a needl e that

contacts thg pi th%ﬂiethoc?%e%nggkﬁnel&l,niﬁgggﬁerghﬁ]g%aﬁa%[m Ale %EER@Q% 53%}) ovnerein,

during contact, tipo e engages ces n the
pi st on. the plunger into a recess defined in the piston.

27. The method of embodiment 17, further comprising decoupling the cap from the body
after a dispensing operation.

28. The method of embodiment 27, wherein the decoupling step comprises twisting the cap.
29. The method of embodiment 28, wherein the twisting step comprises applying pressure to

at least one wing that extends from the cap.

30. The method of embodiment 27, further comprising replacing the cap with a new cap.
31. The method of embodiment 27, further comprising replacing the cartridge with a new
cartridge.

32. The method of embodiment 31, wherein the replacing step comprises inserting the new

cartridge into the cap such that, after the inserting step, the membrane is disposed adjacent the
dispensing opening.
33. The method of embodiment 31, wherein the replacing step comprises removing the

cartridge from the cap.

34. The method of embodiment 30, wherein the replacing step comprises coupling the new
cap to the body.
35. The method of embodiment 34, wherein the coupling step comprises sliding a pin defined

by the new cap through a slot defined in the body.

36. The method of embodiment 17, wherein the dispensing step comprises dispensing at least
some of the liquid through a plurality of gaps defined in the cap.

37. The method of embodiment 17, wherein as the cap is coupled to the body, the plunger

pierces the foil of the cartridge.
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95. The di spenser of enbodi nent 83, wherein the cartridge conprises a foi

di sposed at an end opposite the nenbrane. 96. The di spenser of enbodi nent
83, wher avo,20l2df5¢51¢ use, the plunger is spaced from t hePCaASLIIAYSG897 97. A
met hod of manufacturing a dispenser, conprising: providing a di spenser body
having a chanber; adding a liquid to the chanber; inserting a plunger into
the chanber; formng a substantially airtight seal between the chanber and
t he plunger; holding the plunger at a desired depth within the chanber; and
engagi ng t has. pI urg @fethvd dffemodigdne &5 aérein khacadplit Gstdpebdprisbenglempgerchi N pl ace
until use. 012/0% 611PCT/Q§%?%%{Q§§897 98. The nethod of enbodi nment
97, wherein Fhe ornln a8l an Iy alrtlght seal step conprises
pIaC|ng an @lrlh@wmﬁﬂ@dghobvbm@ﬁ3&ﬁemgkgmggngah@@%ﬂﬁhedn@nhmbﬂ@f enbodi nent
97, wherei n,J.he %Qild}% e thicithuoRt B oheS: sGRRPhEAERPEPE Ench €k BRGMET NY A
plunger steg)r 100 he met hod of “enbodi ment 97, further conpr|5|n? form ng
a grip membdt i n%gl@ﬁh%fl Of\ﬂlst’qli“f‘gﬁaeh‘iﬂ}dsff?é‘rﬁ%ﬁperﬁﬁd’?w an gigmal, 4y, dispepseiisie 6

enbodi ment @thmrngb Bodyhecheiga gintighite IR 1RLid QR dispéRE, &AMk &OB pRAGAJI Ng an
arm of the Iatc$ gg ove disposed in the plunger. 102. The nethod of
embodi ment  47meHe ?ﬂ@f onpri sing providing the plunger with a piercing
menber at one en@d therigodg the dipduserfid onelidndd of enbodi nent 102, wherein the
inserting a plunger a‘aﬂg EIQH%Sﬂtﬁeecﬁsgédsér%hG%ne&hﬁes%n%ffﬁlw&mﬁe”ber of the

plunger into the cha odi ment 97, further
conprising form(®y aﬂ@@%@%ﬁdﬁ@“ﬁﬁwﬁﬁﬁmﬁﬁaﬁ%@F“@Wﬂ?*@ﬁ@ﬁ@bﬁ@“@éﬁlned by a
menbr ane at pieper; &fd thereof and the airtight seal at a second end of the
reservoir. (d) depressing the plunger with the one hand and thereby dispensing at least some of

the liquid through the opening.

41. The method of embodiment 40, wherein step (¢) comprises disengaging the latch from
the plunger.
42. The method of embodiment 40, further comprising using the same finger or thumb of the

one hand during steps (c) and (d).

43. The method of embodiment 40, further comprising the user using a second hand to
substantially continuously hold the animal during at least steps (b), (¢) and (d).

44. The method of embodiment 43, wherein the one hand substantially continuously holds
the dispenser during at least steps (b), (¢) and (d).

45. The method of embodiment 40, further comprising locking the plunger in place after it is
fully depressed during step (d).

46. The method of embodiment 40, further comprising providing tactile feedback to the user
during step (d), the tactile feedback comprising initial resistance against the depression and a
click or snap perceptible to the user when the plunger is fully depressed.

47. The method of embodiment 46, wherein the tactile feedback further comprises pneumatic
cushioning.

48. The method of embodiment 40, further comprising substantially depleting the liquid from

the dispenser.

49. The method of embodiment 40, wherein an entire dose is dispensed in a single stroke of
the plunger.
50. The method of embodiment 40, further comprising piercing a membrane of the chamber

during step (d) and thereby producing an opening through which the liquid is dispensed.
51. The method of embodiment 50, wherein the piercing of the membrane comprises

pushing a piercing member defined by the plunger through the membrane.

23



105. The net hod of enbodi ment 104, wherein, as the plunger is inserted into
the chanber, air in the reservoir is conpressed. 106. The nethod of

enbodi nerw0oQu12/(5es1 her conpri sing providi ng the di spens®cThisdy1esdsh7 a
menbrane integrally fornmed therein. 107. The nethod of enbodi nent 106,
wherein, as the plunger is inserted into the chanber, a tip of the plunger
is spaced fromthe nenbrane. 108. A liquid dispenser, conprising: a holl ow
body having a grip nmenber; a cap coupled to one end of the body and
defining a fispensnRgodfembsdnendsCanhtrtih dg@ictigpesdd i Movehd sc@pntdihe

cartridge h%g&p 48 T and a plunger novably disposed in the

mrectio rT?srt aérf)? 'n er
body, wherein MOV ERENT J? 1%5 pl unger pierces the nenbrane and creates an
openi ng i n $he réxbregnéoffeabodingupld whgeiaxy the pitreingiingpenpierces the@dgbraipat | i qui d

di s penser Ofeas?mﬁg.f ﬁl@ H&uid]-fq'z)gv_'s ﬂ%ll%fl ﬁl'e chlnﬁ'lg al%@g,f :; Jhin%gﬁle.fil%d E&H@%ﬁ@@lhy dis p_OS _ed in
the cap. 110. The liquid dispenser of enbodi ment 108, further conprising a
| at ch novabP§m®supl ed to the body and positioned near the plunger, wherein

movenent of 54 he Taheihod &legds@Bert NE wabrtin gR Niqli@ Eontpaive BB or tickldchimedthe i qui d
di spenser of_e di nen 10, .wherei.n the qgrip mnmenber c ises a plurality
of tracks a% SOnSh@\ﬁimgﬁ‘oé %%mlg%%“gﬂl?éog Ve Cﬁlﬁggﬂlfg disgepzyng ﬂi‘%gqql?dlrflﬁ)ﬁl}t ©di spenser of

enbodi nent difpknsewvhehigh peldchie | at ch conprises a plurality of channels for

movabl y coup i ngpt QD@ oMlERhd X Lihack i id il i
So15s 0ba6s e/ O BRI Y0, Al B irersithRucp provides u el sensagon

wher ei n t heol!#t"#- conprises a plurality of forklike arns for engaging the

plunger. 13A. ThR nleinddlbEnBbSRENHE vh&bin @PRAEAR L&A, lin¥AQ iRdudh thBe cap
couples to &%e body via a bayonet-style fitting. 115. The liquid dispenser
of enbodi meMt®¥108, wherein the cap conprises a plurality of latch arms for

engagi ng w fh opehquithdispdeti qagrising: t he body.

a hollow body having a grip member extending therefrom;

a plunger movably disposed in the body, wherein movement of the plunger pierces a
membrane and creates an opening in the membrane for liquid to exit the dispenser;

a latch movably coupled to the body and positioned near the plunger, wherein movement
of the latch releases the plunger for movement; and

the plunger and latch being positioned relative to the grip member such that when a
user’s hand grips the dispenser the same finger of the user can actuate the latch and the plunger
without releasing the grip member.
59. The dispenser of embodiment 58, wherein the plunger comprises a needle, the plunger
being movable between a first position and a second position, wherein the needle pierces and at
least partially extends through the membrane as the plunger is moved from the first position to the
second position.
60. The dispenser of embodiment 59, wherein the needle comprises a channel extending at
least partially along the length of the needle.
61. The dispenser of embodiment 59, wherein the needle and membrane cooperate during the
piercing to form at least one passageway through which liquid can escape from the dispenser.
62. The dispenser of embodiment 61, wherein the at least one passageway is located laterally
from the needle.
63. The dispenser of embodiment 59, wherein the body defines a first opening into which the
plunger extends and a second opening through which liquid is dispensed.
64. The dispenser of embodiment 63, wherein the membrane is disposed intermediate the

first opening and the second opening.
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116. The liquid di spenser of enbodi nent 108, wherein the cap conprises a
substantially cylindrical portion and a tapered portion, the dispensing
openi ng oEDi2oedsad11t he tapered portion. 117. The |i qui @CHiGSp@ENn®8s89Df
enbodi ment 108, wherein the cap conprises a thin portion and a thick
portion, the thin portion defining a dispensing channel through which
liquid travels during dispensing. 118. The liquid dispenser of enbodi nent
108, wherein the cartridge conprises a housing with the nmenbrane di sposed
at one end éther enik dispehdDof ehtvedimerg 89, vheleia pe is edcoaf poaidro dliip@Eite nk&B: is f ur t her
conpri sing @aghﬁﬁtgb&pvably di sposed in the cartridge. 120. The liquid
di spenser of enb nent 119, wherein novenent of the pi ston pierces the
menbr ane aneb- cr ek dspeaser ofpabpdigerit A9, whercimanthe drepdsigpen, lipgdisdispoekxi t t he

di spenser. jdZlediafh Juln8iiath fi SRRRSRT of enbodi ment 119, wherein the piston
conprises a piercing nenber for piercing the nenbrane. 122. The liquid

di spenser of’-enbBdiister eirmbodipel of. frrthpreoppyngiaseplineREBIeT BOYRAY ses a
plurality ofispohamiemhsdigdedhi pagl abdyggérn. 123. The |iquid di spenser of

enbodi nment 2, rein s the piercing nmemher pierces .the nenbrane,

ot 1 onl ol ol ke srGrubiPoR s BHaH R EDGhmBu %l Eonoer. 124,
The |iquid dicspersedly dbpenbbaitientung2l, wherein the piercing member
comprises aed | P AQLIEC: bWBLHER S5, WRHEH AGemniaPr il hAbliflgpenser of

enbodi ment 119, further conprising a sealing nenber disposed Internediate
the piston Bid the cartridge. 126. The liquid di spenser of enbodi nent 125,

wher ei n t heyseal THa QispaREP 6 enibSdifki? PO KBEkein edo ) @RYEsc8f ihip&dn mBlaédhe out er
surface of the piston. 127. The liquid di spenser of enbodi nent 125,

wher ei n t he®S¥8t"hg menber is nolded onto the plunger. 128. The liquid
di spenser ofl. entioddizgnter d2mbodilnan 68, whthie tseadh ingidadnizerceic OfgorpoS &S idn

o-ring. 128y, The ) Gibl s dl W e RROALITEHo s 1GRMPrising a
reservoir d%?ﬂ%@%lt§g#%% %bﬁﬁ%%ﬁ%@p?&e?ggdﬁ+%gq%gﬁégFfaﬁa%gﬁtéﬁgnner
surface of dibnenseiip repdydg ke usedBd a scPpiesl fopigan iy whicks he lugb s dispneagadddinient 129,

wher ei n t he, @Sy fe buEQPRilef8$ rdch @l id ndfgheg@s. VO
2012/ 054611‘I7)32 JUS2011/ 056897

The dispenser of embodiment 71, wherein the latch comprises an arm that engages a
groove disposed in the plunger in the first position.
73. The dispenser of embodiment 58, further comprising a lock which engages the plunger
when the plunger reaches the dispensed position and holds the plunger in the second position.
74. The dispenser of embodiment 58, wherein the grip member comprises at least one groove
for a finger of the user.
75. The dispenser of embodiment 58, wherein the membrane is deformable.
76. The dispenser of embodiment 58, wherein the body defines a reservoir having the
membrane at one end thereof, the plunger having a sealing member movably disposed at a second
end of the reservoir.
7. The dispenser of embodiment 76, wherein the reservoir comprises liquid and gas.
78. The dispenser of embodiment 77, wherein, as the plunger moves toward the membrane,
the gas is compressed.
79. The dispenser of embodiment 58, wherein the hollow body comprises a cap disposed at
one end thereof.
80. The dispenser of embodiment 79, wherein the cap is removably coupleable to the body.
81. The dispenser of embodiment 80, wherein the cap is removably coupleable to the body
via a bayonet-style fitting.

82. The dispenser of embodiment 79, wherein the cap defines a dispensing opening.
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131. The liquid dispenser of enbodi nent 130, wherein the liquid conprises a
pesticide for treating animals. 132. The liquid dispenser of enbodi nent
130, wherwOrep12454d¢1he pi ston noves in a direction toward®CTiuS20maob68ahe, t he
air in the reservoir is conpressed. 133. The liquid dispenser of

enbodi nent 119, wherein the plunger is substantially aligned wth the

pi ston. 134. The liquid dispenser of enbodi nent 119, wherein, during use,

t he plunger noves in a dispensing direction and contacts the piston. 135.
The |iqui d sfi.spensa@akpeafer efdanodinento, hzder coptisgign cargfdbefembhdly@ispiigein cont act s
t he piston, ggae élll,llg er %ng aﬁ’;i %geﬁgtorrrlgv% w@%rﬂtei ally togethe r in the

di spensi ng %Irgb i on. i 3eTe Tife iqU|8]dﬁspense?'of enbodi nent 134, wherein
t he pl unger 84. ncl'thddspeaseneledibedinpia 3. athtraomprisitiza pplos iomably diggsed itke | i qui d

di spenser of, GRodi NEAT behd CperMi&)y R pundyr | Ng contact, the tip of the needle
engages a recess defined in the piston. 138. The liquid dispenser of

enbodi nent 834, Wedisepisr ofgmbadimer &4 yiberaig 1o vt Y dePIston @S oRembitne| east a
portion of #ferepkid@piniReEOEBRSmEMEAE Iyuid «d &pasadpdntert he cartridge. 139.

The liquid dispepser of e di.rent  108,. wherein the dispensing opening is
dofi ned ar Sher cllatbri R ERE 4 "Porh Mkttt B Oppasi e
end t her eof piercihd B¢ mfinbrahel qui d di spenser of enbodi nent 139, wherein as the

cap is cou pé’ﬁ d Ufhe ?ﬂ%#{%g g%/emb&nﬁetf? %(’5! Q&%ﬁ%m meﬁ)ﬁegc%‘% ntlegﬁeﬂc cgjnlarjsgsegﬂlurglit%élfl : 1Th e

i quid di spenser of di ment 10 ereln the cap is disposa 42.
The 1iquid ¢egskdeded gerednbodi nent 108, wherein the cap conprises a

plurality ofs w ngs dispater 6nBOHmERET, dnbr¥in O IR fetide RRABENpRIMes thd 43. A |1 qui d
di spensi ng sys risin i ser onpris hol | ow body

navi ng a gr P Tove Sl gl SOSRRE vi SBRGki%r  ne body, the cap
defining a & spensidignapefitinbodiatnt 86 waerdin dppsditgandiiver dompkysps @ipcbriant@l unger
movably di SROSad, 1% dBEwAPHY medihe.

90. The dispenser of embodiment 84, wherein the plunger is substantially aligned with the

piston.

91. The liquid dispenser of embodiment 84, wherein, during use, the plunger moves in a

dispensing direction and contacts the piston.

92. The liquid dispenser of embodiment 91, wherein, after the plunger contacts the piston, the

plunger and piston move substantially together in the dispensing direction.

93. The liquid dispenser of embodiment 91, wherein the plunger includes a needle that

contacts the piston.

94. The liquid dispenser of embodiment 93, wherein, during contact, the tip of the needle

engages a recess defined in the piston.

95. The dispenser of embodiment 83, wherein the cartridge comprises a foil disposed at an

end opposite the membrane.

96. The dispenser of embodiment §3, wherein, before use, the plunger is spaced from the
cartridge.
97. A method of manufacturing a dispenser, comprising:

providing a dispenser body having a chamber;

adding a liquid to the chamber;

inserting a plunger into the chamber;

forming a substantially airtight seal between the chamber and the plunger;
holding the plunger at a desired depth within the chamber; and

engaging the plunger with a releasable latch to hold the plunger in place until use.
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a plurality of cartridges, each cartridge having a nenbrane and bei ng
renovably and i nterchangeably receivable in the cap. 144. The liquid

di spensi yoxyteswiiaf enbodi nent 143, wherei n t he noveneRCTAfS2e1h@sgPTUNger
causes the plunger to pierce the nenbrane and create an opening in the
menbrane for liquid to exit the dispenser. WO 2012/ 054611PCT/ US2011/ 056897
145. The |iquid dispensing system of enbodi nent 143, further conprising a
finger-actuable | atch novably coupled to the body and positioned near the
finger-actuabl e Pkudged of ewiietiGinnOTyRMane fe fa@hinkheutsaitahy fielmaseset he pl unger
for novement. riéLe‘sml'acirThﬁo'-rilng‘i'ri d rgl(gvsgftggilnr%ﬁrsyst em of enbodi ment 145, wherein
the grip nmenber cBrrpr% ses p"f%raf'l y B acks al ong which the latch can
move. 147.9The Thequibdd dficgpehinimy’. spgtie the ofdigrmdudid memts cdi@stedtiereaha t he

| at ch corrprjnmgqp%égg%j_ty of channels for novably coupling to the
plurality of tracks. 1 The |iquid dispensing system of enbodi ment 145,

8. The liq er . :

wher ei n t helQOat che@sthpt plsagodiment Pif. fyriheryporgprispng foeming p gripymppber peeghyidyi ng t he
plunger. 1&9dispth®r bddqui d di spensi ng system of enbodi ment 143, wherein the
cap couples to the body vi b net-style fitting. 150. The |iquid

G opens. ng_ Lot R speTesuPalar B3R GRLY sf bt Bipecdsordts:

subst ant i al éngaging| an o ofglze latgon b igepvealirngosad halpetwgerporti on, the di spensi ng
openi ng def jped A, ,0f6q p@iméd 87 ARG E o RAG Hi2R; T08n b bigki

di spensi ng sdgst em 3% enﬁggﬁ ment %743, \Aﬁer%rlgngtpﬁg g%&%%?ugges%ggtlgnt?gl ly

t r anspar ent membesgt onergad tefegiyi d di spensi ng syst em of embodi ment 143, wherein

the cartridgg. cOMmpidedSSof@mBOisiind G Wvhdieid MAEintRIRLHRAAbEPRIPHseatlipRe end

t hereof. 153.. The Iliﬂ}%ig dils ensi Bg F%n%tem of enbodi ment 152, further
conpri si ng A PFEYBAHEY SHPSPIHEHBe LY P he cartridge. 154. The i quid

di spensi ng 8)st erne ofctheddiedibodnint 95 Birthwhvengising fi@wane ndseredir i lte cpindtion pi er ces
t he nmenbran nd. ¢ i i L i qui it the
di spenser B EREy e ARGl bt TR A G s BB R i

t he pi ston ©€&mdi ses a piercing nenber for piercing the menbrane. 156. The

l'iquid di spapsi Nehe sebEMRboERRPR 4R el 29he WRGESE MsdB@inRI & Ghf@:, ABNDET
conprises a plurality of channels defined therein. 157. The liquid

di spensi ng SYREHVEF SSBBETFHent 156, wherein, as the piercing menber
pi er ces t helosenbrhanethod 6fgbellifiénd W fadhargmpriseng plosidak e Wispdnset halyretha and

exits the dhlgrgbqgn%%%gr%%gﬂq?ledﬂﬁeereihi qui d di spensi ng system of enbodi nent 153,

further conprising ng nenber disposed internediate the piston and
the cartri dgg . The method of embodiment 106, wherein, as the plunger is inserted into the chamber, a
tip of the plunger is spaced from the membrane.
108. A liquid dispenser, comprising:
a hollow body having a grip member;
a cap coupled to one end of the body and defining a dispensing opening;
a cartridge disposed in the cap, the cartridge having a membrane; and
a plunger movably disposed in the body, wherein movement of the plunger pierces the
membrane and creates an opening in the membrane for liquid to exit the dispenser.
109.  The liquid dispenser of embodiment 108, wherein the cartridge is removably disposed in
the cap.
110.  The liquid dispenser of embodiment 108, further comprising a latch movably coupled to
the body and positioned near the plunger, wherein movement of the latch releases the plunger for
movement.
111.  The liquid dispenser of embodiment 110, wherein the grip member comprises a plurality
of tracks along which the latch can be moved.
112.  The liquid dispenser of embodiment 111, wherein the latch comprises a plurality of

channels for movably coupling to the plurality of tracks.
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159. The liquid dispensing systemof enbodi ment 158, wherein the sealing
menber is disposed in a groove defined in the outer surface of the piston.
160. The WoOquizbsdé1spensi ng system of enbodi ment 158, wheceius2eiheseseal i ng
menber conprises an o-ring. 161. The liquid dispensing system of

enbodi nent 158, further conprising a reservoir defined by the nmenbrane, the
seal i ng nenber, and the inner surface of the cartridge. WO

2012/ 054611PCT/ US2011/ 056897 162. The liquid di spensing system of

enbodi ment 1681, Mheéged disgeher sfesBsditint 1 IOOWMREIS@S]alch Cluiiptisca d dlugdls.of foll63. The
l'iquid di Sp&ns'nqs% ystemof enbodi ment 162, wherein the |iquid conprises a
pesti ci de for ‘treat| %& SNl ﬁauln% 164. The I i qui d di spensi ng system of
enbodi nent 182, Théged dlSpeaSsrftfh@bqﬁilsftnolr{)Snwim thqicap cipleettiedadyt Owar ds t he
menbr ane, t{;u(gm@[ fiylk Rhpre reservoir is conpressed. 165. The liquid

di spensi ng system of enbodi nent 153, wherein the plunger is substantially
al i gned wi t A5t helhsigyiggispensere emipqdamqn Higi s Beits F‘Pi’tij’é‘?sf‘tPé’ﬁ%hS‘fo &Bodi nent
153, wher ei iﬁrmsdﬂéﬂgagnglﬁlmop&ﬂiﬁgsﬂ&ﬂh@@ﬁrthermwas in a dispensing direction and
contacts th

nsi n stem of enb d| ment 166,
wherain. af teh P vt dbirs Sphedtend KB BREFEHE e pEFTagus SR i ot on move
subst anti aI Mandmﬂi@olmibm amntaltaperiedhpdriiven, de @aemngngemgrdeﬁted atrhe t.ﬁ.lﬁﬁedfblaoﬂ iquid
di spensi g s¥st off. §fif HRRAH ki b6 BLHAGRT diflfdifiese @ need! e
t hat contacts thee %llgt{i)i%g © Jdﬁﬁen %egh systle&nrﬁ{?l n%odl ment
167, wher ei fick a%rrl?rhﬁle 0&&99 deftﬂﬁ@ atdisbenélflg thagne aghévlmbdla@éga‘ﬁlwdere@ss
defl ned in giflendgston. 169. The |iquid dispensing system of enbodi ment

166, wher ei af | unger contacts the pistao at | east a portion of
the pl unger Pléeco%@q%@%%wf Fepga [ vkl i oG Fohe)dbem f or
di spensi ng te hegbring ddposgds oncCaipriesii Ng: a di spenser conprising a

not | ow 0001300 e RLHPASHen PN Rkl PRRS Gk Bl P8 POFN o hGDRSRLAVE NG, 2

grip menber; Ity o caps, inin di'spensi ng
openi ng at @ﬁ@ﬂ@%ﬁ%@hereof and having a nenbrane dlsposed t herein, wherein

gagh cap i si0enomahlya &qdndenirereRARGERD! Yherarabeabl er hOpianeyiend i t he
ody

membrane and creates an opening in the membrane for liquid to exit the dispenser.

121.  The liquid dispenser of embodiment 119, wherein the piston comprises a piercing
member for piercing the membrane.

122.  The liquid dispenser of embodiment 121, wherein the piercing member comprises a
plurality of channels defined therein.

123.  The liquid dispenser of embodiment 122, wherein, as the piercing member pierces the
membrane, liquid flows along the plurality of channels and exits the dispenser.

124.  The liquid dispenser of embodiment 121, wherein the piercing member comprises a tip
pointed toward the membrane.

125.  The liquid dispenser of embodiment 119, further comprising a sealing member disposed
intermediate the piston and the cartridge.

126.  The liquid dispenser of embodiment 125, wherein the sealing member is disposed in a
groove defined in the outer surface of the piston.

127.  The liquid dispenser of embodiment 125, wherein the sealing member is molded onto the
plunger.

128.  The liquid dispenser of embodiment 125, wherein the sealing member comprises an o-
ring.

129.  The liquid dispenser of embodiment 125, further comprising a reservoir defined by the
membrane, the sealing member, and the inner surface of the cartridge.

130.  The liquid dispenser of embodiment 129, wherein the reservoir comprises liquid and gas.
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171. The system of enbodi nent 170, wherein novenent of the plunger causes
the plunger to pierce the nenbrane and create an opening in the nenbrane
for |iquivwoter2sigiit he di spenser. 172. The system of erbOAISAENSEBID,
wherein each cap is coupleable to the body via a bayonet-style fitting.
173. The system of enbodi nment 170, wherein each cap conprises a |latch arm
for coupling to the body. 174. The system of enbodi nent 173, wherein as
the cap couples to the body, the latch arm engages an opening defined in

t he body. 1315. THaéiqEySitpemkeOdt e APRIOGHNNTEIO] whkicd) thagideompiisaea peadcata f@r m
conpri ses au$1ur%hg y of latch arnms. WD 2012/ 054611PCT/ US2011/ 056897 176.
The system o &nbodient 170, wherein the cap conprises a thin cylindrica
portion andl®. t Hihe kqay{lispeaser @ambqsl@mnt b, whekpm, g thpariel mgeopedirgsgordef | ned at

one end of fhealhb MeddthdeNHE LiCRhneRQEL PR comphkdea. The Ssystem of enmbodi ment
170, further conﬁﬁlamqhg a cartridge disposed in each cap, the nmenbrane
98T

di sposed at !%ne H%%t:%tretllatda@fet1191W1erelrrrtheplwertléﬂﬁbtﬁnﬂé‘hﬁt&e}eﬁent 177,
further conpiii &t pigod pi ston novably disposed in the cartridge. 179. The

system of enpodi re of the t |erces t he
merbr ane. aniior o S BEENT SO IPL DT g oF i Shel B EERec 't he
di spenser. dlstaﬁ)smg‘ﬂhecuglyatdemt@fs tegmirodi nent 178, wherein the piston conprises

a piercing t@%ﬂbefhetlgtld Rl ﬁs%thgmB&%néﬁf-‘f@Qr\@&%n aﬁte%e ﬂﬁng%rgo}tattggtﬁﬁtm@ﬂbod' ment

180, wherein the piercing mber conprises apuralty el s defined
t herei n. 192P1uqaﬁean§y§toeWﬁrsue%%tﬁw@ﬁberle@e digiemyingidfectigg t he pi ercing

menber pieregs tNG GRIMERAS; oflenBddihlent | 2WeheaiOA 1t i detdle @he channel s
and exits the di %Fenser 183. The system of e iment 178, further

conpri si ng $"EEAFT RYMrenber di sposed’ i nt er medi ate the pi ston and the
cartridge. 1384.ThEhguidyistcasn @kmbuidoaht BENWhelB3 durinh esr@dcn thit kg oSialeedlg nenber

i s nol ded opt ﬁgeg P{%ce@é SO thg,§]§tbn The system of enbodi nent 178, wherein,
during use, pl unger noves a di spensing direction and contacts t he
pi st on. 138.  The liquid dispenser of embodlment 134, wherein, after the plunger contacts the piston, at

least a portion of the plunger becomes movably disposed in the cartridge.
139.  The liquid dispenser of embodiment 108, wherein the dispensing opening is defined at
one end of the cap and a foil seal is disposed at the opposite end thereof.
140.  The liquid dispenser of embodiment 139, wherein as the cap is coupled to the body, the
plunger pierces the foil seal.
141.  The liquid dispenser of embodiment 108, wherein the cap is disposable.
142.  The liquid dispenser of embodiment 108, wherein the cap comprises a plurality of wings
that extend radially outward therefrom.
143. A liquid dispensing system, comprising:

a dispenser, comprising:

a hollow body having a grip member;

a cap coupled to one end of the body, the cap defining a dispensing opening at an end
opposite the body; and

a plunger movably disposed in the body; and

a plurality of cartridges, each cartridge having a membrane and being removably and
interchangeably receivable in the cap.
144.  The liquid dispensing system of embodiment 143, wherein the movement of the plunger
causes the plunger to pierce the membrane and create an opening in the membrane for liquid to

exit the dispenser.
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186. The system of enbodi nent 185, wherein, after the plunger contacts the
pi ston, the plunger and piston nove substantially concomtantly in the

di spensi nyoador2astéion. 187. The system of enbodi nent 18BCTiserigiosssvhe

pl unger includes a needle that contacts the piston. 188. The system of
enbodi nent 187, wherein, during contact, the tip of the needl e engages a
recess defined in the piston. 189. The system of enbodi nent 185, wherein,
after the plunger contacts the piston, at |east a portion of the plunger
becones novatl y Tﬁessi@maﬁbehs’hgtsmencmembd)dﬂg@t 1431@fher El'di@risiy§i E{Egbﬂzfcuﬁlﬂbodi ment

170, wherei aft decoupl ed fr mt e b 191. The
syst em of efr%% aere ht Sd(f)“o bOd Q%dcé’ém?'nnednea“% Pn il %Céua eplun%%r g‘ﬁr&? ext ends

radi al | y oumwemdntiohée élfChmhqases llgzlun@héﬂ my@@@m of enbodi nent 191, wherein the

Wi ng conpri ses al“h@hlwl@hlkﬂeﬁfs1I%fsy§ﬁ4n{](g'%mbod:l18§1t 14-Eh\€he§e¥r§ﬁ19£9 %en%@p&glb%pi 191,
wherein the wng can be tw sted for decoupling the cap fromthe body. WO

2012/ 05461 1Perdityghigptlsalyne gbivh thg Bigh cappovey st em of enbodi ment 170, further

conprising afi ngﬁnlqa@alb@hﬁl@ sy@etncckf chBaEbdny 14606IRk@0hE Rich BEnpoiad ¥ pRfdty
posi ti oned rﬂt of the latch releases the

pl unger for&eng 8‘?"}5& Bova%gﬁ(’dp}in%tﬁ ﬁ’g’FaIItCY Pt5hg to a liquid dispenser,
conpri si ng: 148.  The liguid dlqmnsuhgtsysgdm ofkombslimgt f4r wisoat &¢ kichgongpribds gpludyityt he

housi ng defj)qu)&gik@?lglg §%%gméc)i@%wg at one end thereof and defining a
In

connector for cou q% spenser; and pl unger novably
di sposed i nl%%he %M@ql gispenitingrsuiion hswhesAML B, Wll*?éelrpqhwgé?upbﬁ erteededy enbr ane
in the cap apdvLSobRat@s fidngopening in the rrenbrane for liquid to exit the

cap. 196. The nbodinent 95. wherejn the nbrane. i s di sposed
adj acent to' @heaﬁi"é‘ﬁ‘% F%&l%ﬁé%ﬁ‘rhéemb‘idé‘?m VR HE f “BYlIRENt 195,

wher ei n t hesupdanngreylieinpid peas aad piaperai poglonelnmmperfsmg opn@p défingd 4thee an@nbr ane.
198. The Ca@fﬂ?eta%%%jrh&?m 195, further conprising a recess defined in one

end of the plunger.
151.  The liquid dispensing system of embodiment 143, wherein the body is substantially

transparent.

152.  The liquid dispensing system of embodiment 143, wherein the cartridge comprises a
housing with the membrane disposed at one end thereof.

153.  The liquid dispensing system of embodiment 152, further comprising a piston movably
disposed in the cartridge.

154.  The liquid dispensing system of embodiment 153, wherein movement of the piston
pierces the membrane and creates an opening in the membrane for liquid to exit the dispenser.
155.  The liquid dispensing system of embodiment 153, wherein the piston comprises a
piercing member for piercing the membrane.

156.  The liquid dispensing system of embodiment 155, wherein the piercing member
comprises a plurality of channels defined therein.

157.  The liquid dispensing system of embodiment 156, wherein, as the piercing member
pierces the membrane, liquid flows along the plurality of channels and exits the dispenser.

158.  The liquid dispensing system of embodiment 153, further comprising a sealing member
disposed intermediate the piston and the cartridge.

159.  The liquid dispensing system of embodiment 158, wherein the sealing member is
disposed in a groove defined in the outer surface of the piston.

160.  The liquid dispensing system of embodiment 158, wherein the sealing member comprises
an o-ring.

161.  The liquid dispensing system of embodiment 158, further comprising a reservoir defined

by the membrane, the sealing member, and the inner surface of the cartridge.
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199. The cap of enbodi nent 195, further conprising a sealing nmenber

di sposed between the plunger and the housing. 200. The cap of enbodi nent
199, wherworeotdms4aeal i ng nmenber is nol ded onto the pl un®@€r/UusS2@@D568The cap
of enbodi ment 195, further conprising a foil seal disposed adjacent to the
connector. 202. The cap of enbodi nent 195, wherein the connector conprises
a latch arm 203. The cap of enbodi nent 195, further conprising a
plurality of wi ngs extending fromthe housing. 204. The cap of enbodi nent
195, f urt her62compk ligiidgsp@ngtligspanssfrabelamnedl, dietdin@erevdriolricomprizes fyeidsi ng,

the channel extending fromthe nenbrane to the dispensing opening. WHAT IS
CLAI MED 1 S: % A 1 qui d di spenser, conprising: a hollow body having a grip
menber; a cHp- colipliedd diepenyre spatdn @fembéremdno Y. wlrdindd$ liquidngmarisdi spensi ng

opening; a gARELdll9 b sRRS€d in the cap, the cartridge having a menbrane;
and a plunger novably disposed in the body, wherein novenent of the

pl unger pi et¥es TRETHEMRCBTNS Suyfen A cebedbucnh H2oWHithgs PhpitielemershBrane f or
liquid to edidtdni@vaelssRens®rane, e aif AL leguiiod itompeaser of claim 1, wherein

th tridge i bl y . di d in.th .3 The liguid di f
claimi, fu h'ersfhéﬁl%??%aeﬁséngg? SN alembott é‘gfiﬁgg\glbeﬁﬁl%tae ]‘t)lgr?gFli‘]llég%%H]ya jspenser o

posi ti oned deagd witheheglistmger , wherei n novenent of the latch rel eases the
pl unger for;OVeRRiLig i Qydidnfbtic oS SR 1BEEnRin, Gl Mel gin the cap
couples to té[igg bodc%&{}cll.aléjg.nsbﬁa&y(y)rtlet-gt yf“é %tti nge. et ‘%he’ihf uI?grS di spenser
of clai m 1, mQ¥e e dspenriae giggsidahprangeshgpiseural ity of latch arns for

engagi ng wi 4. 0pﬂiaﬁiﬁlﬁ&di@iﬁﬁéi%%%ténﬂofteﬂlﬁodﬂﬁﬂﬁ’166, Bherelf erdr it Yludocd bmpewaRr Of
claim1l, wherei tE‘e cartri ge co ri.st a housi ng V\A.th th%. nmenbr ane

di spos ed at Pl?}?f‘eﬂiéﬁ n%eﬁ%r}dé)bsfon ove substantially concomitantly in™the dispensing direction.

167.  The liquid dispensing system of embodiment 166, wherein the plunger includes a needle
that contacts the piston.
168.  The liquid dispensing system of embodiment 167, wherein, during contact, the tip of the
needle engages a recess defined in the piston.
169.  The liquid dispensing system of embodiment 166, wherein, after the plunger contacts the
piston, at least a portion of the plunger becomes movably disposed in the cartridge.
170. A system for dispensing a liquid or gas, comprising:

a dispenser comprising a hollow body and a plunger movably disposed in the body, the
body having a grip member; and

a plurality of caps, each cap defining a dispensing opening at one end thereof and having
a membrane disposed therein, wherein each cap is removably and interchangeably coupleable to
one end of the body.
171.  The system of embodiment 170, wherein movement of the plunger causes the plunger to
pierce the membrane and create an opening in the membrane for liquid to exit the dispenser.
172.  The system of embodiment 170, wherein each cap is coupleable to the body via a
bayonet-style fitting.
173.  The system of embodiment 170, wherein each cap comprises a latch arm for coupling to
the body.
174.  The system of embodiment 173, wherein as the cap couples to the body, the latch arm
engages an opening defined in the body.
175.  The system of embodiment 173, wherein the latch arm comprises a plurality of latch

arms.
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7. The liquid dispenser of claiml1, further conprising a piston novably

di sposed in the cartridge. 8. The liquid dispenser of claim7, wherein
novenent WO 20125pé18t on pi erces the nenbrane and creat es Pam/USR@ENIOMGIT n t he
menbrane for liquid to exit the dispenser. 9. The liquid dispenser of
claim7, wherein the piston conprises a piercing nenber for piercing the
menbrane. 10. The liquid dispenser of claim9, wherein the piercing nenber
conprises a plurality of channels defined therein. 11. The liquid

di spenser of76c| dihiasBeniadi emgidinehhig0 p;i,rhéfeﬁi ﬂiuyapranﬁpﬁses a ﬂﬂi’pd‘yiliﬁcﬁﬁal@oﬁtibrpanﬂoi nt ed

toward the nﬁnp cfhngrlcal npé)ﬁt;r())n tpe Gchsgenc;mé 8pen1ng 8&{}16 at one en§ ﬂfathen&nn cgmldrlca

conprising a se ernedl a and the
cartridge. pat@®n. The |iquid dlspenser of claim 12, mhereln t he sealing

nmenber is rrp?‘7ded1“hg Q}ts%mt(ﬁi @m@dﬂﬁ%ﬁ?ﬁO furltfér coyﬂﬁsullé Mu@d gh%_%@&lsiﬁéacﬁ)fza Cthéal m 12,
wherein the sealing nenber co&grlses an o-ring. f l'iquid dlspenser

of clai m 12MeTRipeEPOsELH R B AgheLafddeer voi r defined by the menbrane, the

seal ing nmenbar, ERysteheorbMRRAMSEUITT F6@heDonipREnCaYididnl Blgebly didfdsed Th@e | 1 qui d

di spenser of claim 15, wherein the reservoir conprises liquid and gas. 17.
The |iquid H&&nser of claim 16, wherein the |iquid conprises a pesticide
for treatingy9ani Thaksiem\WDeRBH Q6 6. IVHET lyE20dnl 6 0b:GBON pict@s thd imembrimgpui d

di spenser o %ﬁg in a direction towards
t he rnsrr‘nran‘fiend(&e QQQ}EHH ﬁ§h€%%§%J%ﬁﬁm?§§%§ﬂg?§‘%%ﬁ 19. The liquid

di spenser of30c| aihysyptemgh eplsidanenghyp whgreinske piyHecopprifsyatcrsipg emichion
dlSpenSlngmggfﬁgmbﬁﬁm&&Q contacts the plston 20. The liquid dispenser of

claim19, ereln, after the acts the piston, | upger and
s plei o ghbtgBn e el T St Ry it PowEy 859" rhe

pi ston nove
l'i qui d di spenserls definedthaieim 19, wherein the plunger includes a needle that

contact= g SH bl A4 BRI AL b L Skl Cor 1
liquid flows along the plurality of channels and exits the dispenser.
183.  The system of embodiment 178, further comprising a sealing member disposed
intermediate the piston and the cartridge.
184.  The system of embodiment 183, wherein the sealing member is molded onto the piston.
185.  The system of embodiment 178, wherein, during use, the plunger moves in a dispensing
direction and contacts the piston.
186.  The system of embodiment 185, wherein, after the plunger contacts the piston, the
plunger and piston move substantially concomitantly in the dispensing direction.
187.  The system of embodiment 185, wherein the plunger includes a needle that contacts the
piston.
188.  The system of embodiment 187, wherein, during contact, the tip of the needle engages a
recess defined in the piston.
189.  The system of embodiment 185, wherein, after the plunger contacts the piston, at least a
portion of the plunger becomes movably disposed in the cartridge.
190.  The system of embodiment 170, wherein, after use, the cap can be decoupled from the
body.
191.  The system of embodiment 190, wherein each cap comprises a wing that extends radially
outward therefrom.
192.  The system of embodiment 191, wherein the wing comprises a plurality of wings.
193.  The system of embodiment 191, wherein the wing can be twisted for decoupling the cap

from the body.
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23. The liquid dispenser of claim19, wherein, after the plunger contacts
the piston, at |least a portion of the plunger becones novably disposed in

t he cartrw@ge12/05241 The |iquid di spenser of claiml, whecgius2ehes@pspensi ng
opening is defined at one end of the cap and a seal is disposed at the
opposite end thereof. 25. The liquid dispenser of claim?24, wherein as the
cap is coupled to the body, the plunger pierces the seal. 26. Aliquid

di spensi ng system conprising: a dispenser, conprising: a hollow body
having a griga. nﬂm@ystena)feralpbdﬁmpllmduﬁmr @m@rieﬁgh fﬁfgertahﬁatbﬂdnyh mbhslycap

gg]:j;/m ggda dlu%lgcf"tg%he b?clljfo nﬁp?sﬂgh n(c_e;aér‘r a u86 eréeglcv V%Hér t(()jfltlgsfqatahreleases &1 he hol | ow
menbr ane anﬂmbﬁﬂhgmﬂ@mﬂVably and |nterchangeably recelvable in the cap.

27. The |iqusd Q&ég%ﬂ%bﬂﬂmgM%%ﬁﬂa9&wﬁ¥@k&h@@n wherein, when one of the
plurality of cartridges is. installed in th dlspenser t he novenent of the

pl unger causes tHEUigitighidapsingdorspripipiae %ﬂﬂfﬂl%ﬂlé%@@n&?ﬁfﬁﬁéﬁﬂﬁﬁnw PHEebr ane
for liquid at@neee)ﬁutheiebﬁnalu&mel@seémect&&r cdupend b guiadpedies;pemsi ng syst em of

body and’ post t e Ml gaP it BRde B ey T BB RS ament Cof
the | atch retelagedn hhepphdnges af @eningv dremrinbran@@r lighivlgo EAigd @p.di spensi ng
system of clgi m%@cap%@ﬁ@dgﬁnekhﬁsmreﬁa%&h%r letdﬂ osp@ﬁyac%ﬁ%%tﬁe bayonet -styl e

fitting. 30. The I1qui I spensi ng systemof clalm 26 erein the
cartridge cHsrige8eMehousi ng with the nenbrane di sposed at one end

thereof. 3ig7. TheelipmibdbddinsRens] Mgretad Sime@fco@prabsB psind MéntReior conpri sing
a piston novably disposed in the cartridge. WO

2012/0546115@??%@ %ﬁ@%@897 32. The liquid dispensing system of claim 31,
wher ei N nov#&®e nt Thekapt dii emipidsiiean 9p) ferlee®nipligngrendesalatned ndone piglatf é8 an openi ng
in the nenbgggg for liquid to exit the dispenser. 33. The liquid

di spensi ng em of claim 31, wherein the piston conprises a piercing
menber for tﬂ9er cihg gaptd(ﬁ gmlpfe@mmna]ﬁé further comprising a sealing member disposed between the

plunger and the housing.

200.  The cap of embodiment 199, wherein the sealing member is molded onto the plunger.
201.  The cap of embodiment 195, further comprising a foil seal disposed adjacent to the
connector.

202.  The cap of embodiment 195, wherein the connector comprises a latch arm.

203.  The cap of embodiment 195, further comprising a plurality of wings extending from the
housing.

204.  The cap of embodiment 195, further comprising a dispensing channel defined within the

housing, the channel extending from the membrane to the dispensing opening.
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34. The liquid dispensing systemof claim33, wherein the piercing nenber
conprises a plurality of channels defined therein. 35. The liquid

di spensi yoxyetmswiiof claim 31, further conprising a sealPChg/Saeniogss9ti sposed
internediate the piston and the cartridge. 36. The liquid dispensing
system of claim 35, wherein the sealing nenber is disposed in a groove
defined in the outer surface of the piston. 37. The liquid dispensing
system of claim 35, wherein the sealing nmenber conprises an o-ring. 38.
The |iquid Wispestmgvaisisem of claim 35, further conprising a reservoir
defined by }he ngQﬁﬁﬂgamthgn§ggﬁlng menber, and the inner surface of the
cartridge. 39. & £U|8Ldi£peﬁ%ing system of claim 38, wherein the
reservoir conpriswedoy bgyhevinendrigasmber40. The |iqui d di spensing system of
C|a'”1391_“h?rehﬂmﬁ&ﬁp&&B%hgaﬁgﬂﬁé&ﬁ@%mﬂkﬂﬁ%id£ﬁ9£t&9&mh&?at'ng_an'”3|5-
41. The liquid dispensing systemof claim39, wherein, as the piston noves
in a direction toReids disiecdietipFRnEe cofFgecdpying aepEnt:e8ér voir s
conpressed.  42.aplligerlnhoftablldio &P @NGd tiPy, SR ModEmd@l @it plihger pRREAMN, during
use, the plunger no estin a di s| nsigﬁ di e%}kﬂn and contacts t he piston.
43. The |iqUf @Y SPensing” K¥terh b Crarm a2 Whé&t el *Pat’t'er t he pl unger
contacts th2 pi sthetiguid hepepletnigbim hmdierpin ste@nartrivigy/ie ranohatyatidpb@t! inythe cap.
concomtanthky i o I8 ieng:. o ¢ i 44, Ol i i ng
Systom of ol ui m 45 TupARBRNR ) FREL ORpriidud It AR L IRIIN Ats the
pi ston. 45andppgtionedpigarghenluisernsherdn Bysmerrohe Richieprsepthe pegeeioh, after the
pl unger conpaghsnit he piston, at |least a portion of the plunger becones

novabl y di sposed_ in the cartridge 46. A system for djspensing a liquid or
Gos conpr s Bt mg: e R &AL pE S ST TR F Pl Body AT pirunger
novably di sfugsed in the body, the body having a grip nenber; and a
plurality of ca . | Nj . di spensi I nd

Phor cof  and"hay oy S By @Elll A il SRS, PREINO Br B SE
renovabl y asidagingvethehengeddhingd ipdypbeabl e to one end of the body. 47. The

system of c§ai MHARLiqWNELRARr SIOMEBIE Mherbh tHeRE R URERFsS AHSSR, emP! unger to
pi erce the nenbrane and create an opening in the nenbrane for liquid to

exit the di glﬁglﬁgt@tdisposed at one end thereof.

7. The liquid dispenser of claim 1, further comprising a piston movably disposed in the
cartridge.
8. The liquid dispenser of claim 7, wherein movement of the piston pierces the membrane

and creates an opening in the membrane for liquid to exit the dispenser.

9. The liquid dispenser of claim 7, wherein the piston comprises a piercing member for
piercing the membrane.

10. The liquid dispenser of claim 9, wherein the piercing member comprises a plurality of
channels defined therein.

11. The liquid dispenser of claim 9, wherein the piercing member comprises a tip pointed
toward the membrane.

12. The liquid dispenser of claim 7, further comprising a sealing member disposed

intermediate the piston and the cartridge.

13. The liquid dispenser of claim 12, wherein the sealing member is molded onto the plunger.
14. The liquid dispenser of claim 12, wherein the sealing member comprises an o-ring.
15. The liquid dispenser of claim 12, further comprising a reservoir defined by the

membrane, the sealing member, and the inner surface of the cartridge.

16. The liquid dispenser of claim 15, wherein the reservoir comprises liquid and gas.
17. The liquid dispenser of claim 16, wherein the liquid comprises a pesticide for treating
animals.
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WD 2012/ 054611PCT/ US2011/ 056897 48. The system of claim 46, wherein each
cap is coupleable to the body via a bayonet-style fitting. 49. The system
of cl ai mW0e,201su@iin each cap conprises a |latch arm f or PCOASRING54897 t he
body. 50. The system of claim49, wherein as the cap couples to the body,
the |l atch arm engages an opening defined in the body. 51. The system of
claim46, further conprising a cartridge disposed in each cap, the nenbrane
di sposed at one end of the cartridge. 52. The systemof claim51, further
conpri sing #&.pi St IIIqlfde&iéﬁahyr o Ic&ﬁhOEﬁed'hdrﬂn tab@e piabit bakgd.a dirbSion blverdsyist em of

cl aimb52, “gg£%1£li D) ﬁﬁwralwmr Cmg&ggﬁn pi erces the nenbrane and creates
an opening 1n ?ﬁ nenbrane ror Trgud to exit the di spenser. 54. The
system of cﬁalnfB@hmwhéﬂ@mﬁﬂﬂh@mp?@@@ﬁmcbﬁmwhs@@r&maﬁ@mcﬁh@aﬁﬂﬁm@m for

pi erci ng thgmg@ﬁgﬁ@gﬁmasé§ sape system of claimb54, wherein the piercing
menber conprlses a pl.ural |¥ of channel s defined therein. 56. The system

of cl ai m 5520-whelhsipid %E%Pef‘ﬁ%"fﬁlaé‘? B merste pberthepliape sdtaci depisioBrtBhe, |7 qui d

f1ows al ongpitudper 4l ylrstah mt“ye seﬁstaﬁmW@ktserande @pehstgldheiti.spenser. 57. The
system of ¢ a|n1 2 rt her .a,sealin nber dIS osed

T ermedi at bt netsrierdi iR §RARLLE b PG R s AR R e EhRBP 57
wherein thepigeal i ng menber is nolded onto the piston. 59. The systenlof

claim 52, wher el'ﬂlE,thH& hlgignslérs(ﬁ’clak%ﬁ RhHAG LA ]gdg‘%}{ﬁ&t Iy ti@ \A;{t]é{?e%ﬁ'l% %&9 irection

and contacts the system o laimb erein, fter the
pl unger conﬁﬁéiﬁfm%@n@Féﬁ%m the plunger and piston rove substantlally

t oget her in23 he i SRangifgeAirRE 199 Ahereif hfter IRGLIYS t/MRTheGhs@in R a Wher ei n
t he pl unger |nclﬁges a needl e th ontacts the piston. 62. The system of

claime61, WP eBHW?ﬁﬁ”%HﬁP&@T R MG H9%E needl e engages a recess
defined in 2he pilsliquid disgBiker ofkins Y, sshemin dfe dsbaking GRnings éefeedgt oaf dnépf t he

pl unger Conﬁa%%gn&i‘s%aﬁédﬁé %dat‘?{féeéé)%ﬁéen%ﬁ%%o%' on of the plunger becomnes

novabl y dISpOS
The liquid dispenser of cla1m 24, wherein as the cap is coupled to the body, the plunger

pierces the seal.
26. A liquid dispensing system, comprising:
a dispenser, comprising:
a hollow body having a grip member;
a cap coupled to one end of the body, the cap defining a dispensing opening; and
a plunger movably disposed in the hollow body; and
a plurality of cartridges, each cartridge having a membrane and being removably and
interchangeably receivable in the cap.
27. The liquid dispensing system of claim 26, wherein, when one of the plurality of
cartridges is installed in the dispenser, the movement of the plunger causes the plunger to pierce
and create an opening in the membrane for liquid to exit the dispenser.
28. The liquid dispensing system of claim 26, further comprising a finger-actuable latch
movably coupled to the body and positioned near the finger-actuable plunger, wherein movement
of the latch releases the plunger for movement.
29. The liquid dispensing system of claim 26, wherein the cap couples to the body via a
bayonet-style fitting.
30. The liquid dispensing system of claim 26, wherein the cartridge comprises a housing with
the membrane disposed at one end thereof.
31. The liquid dispensing system of claim 30, further comprising a piston movably disposed

in the cartridge.
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64. The system of claim 46, further conprising a finger-actuable |atch
novably coupled to the body and positioned near the plunger, wherein
novenent WO 20tsk@tch rel eases the plunger for novenent PCT/US2011/056897

32. The liquid dispensing system of claim 31, wherein movement of the piston pierces the
membrane and creates an opening in the membrane for liquid to exit the dispenser.

33. The liquid dispensing system of claim 31, wherein the piston comprises a piercing
member for piercing the membrane.

34. The liquid dispensing system of claim 33, wherein the piercing member comprises a
plurality of channels defined therein.

35. The liquid dispensing system of claim 31, further comprising a sealing member disposed
intermediate the piston and the cartridge.

36. The liquid dispensing system of claim 35, wherein the sealing member is disposed in a

groove defined in the outer surface of the piston.

37. The liquid dispensing system of claim 35, wherein the sealing member comprises an o-
ring.
38. The liquid dispensing system of claim 35, further comprising a reservoir defined by the

membrane, the sealing member, and the inner surface of the cartridge.
39. The liquid dispensing system of claim 38, wherein the reservoir comprises liquid and gas.
40. The liquid dispensing system of claim 39, wherein the liquid comprises a pesticide for
treating animals.
41. The liquid dispensing system of claim 39, wherein, as the piston moves in a direction
towards the membrane, the air in the reservoir is compressed.
42. The liquid dispensing system of claim 31, wherein, during use, the plunger moves in a
dispensing direction and contacts the piston.
43. The liquid dispensing system of claim 42, wherein, after the plunger contacts the piston,
the plunger and piston move substantially concomitantly in the dispensing direction.
44. The liquid dispensing system of claim 42, wherein the plunger includes a needle that
contacts the piston.
45. The liquid dispensing system of claim 42, wherein, after the plunger contacts the piston,
at least a portion of the plunger becomes movably disposed in the cartridge.
46. A system for dispensing a liquid or gas, comprising:

a dispenser comprising a hollow body and a plunger movably disposed in the body, the
body having a grip member; and

a plurality of caps, each cap defining a dispensing opening at one end thereof and having
a membrane disposed therein, wherein each cap is removably and interchangeably coupleable to
one end of the body.
47. The system of claim 46, wherein movement of the plunger causes the plunger to pierce

the membrane and create an opening in the membrane for liquid to exit the dispenser.
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48. The system of claim 46, wherein each cap is coupleable to the body via a bayonet-style
fitting.

49. The system of claim 46, wherein each cap comprises a latch arm for coupling to the body.
50. The system of claim 49, wherein as the cap couples to the body, the latch arm engages an

opening defined in the body.

51. The system of claim 46, further comprising a cartridge disposed in each cap, the
membrane disposed at one end of the cartridge.

52. The system of claim 51, further comprising a piston movably disposed in the cartridge.
53. The system of claim 52, wherein movement of the piston pierces the membrane and

creates an opening in the membrane for liquid to exit the dispenser.

54. The system of claim 52, wherein the piston comprises a piercing member for piercing the
membrane.
55. The system of claim 54, wherein the piercing member comprises a plurality of channels

defined therein.

56. The system of claim 55, wherein, as the piercing member pierces the membrane, liquid
flows along the plurality of channels and exits the dispenser.

57. The system of claim 52, further comprising a sealing member disposed intermediate the
piston and the cartridge.

58. The system of claim 57, wherein the sealing member is molded onto the piston.

59. The system of claim 52, wherein, during use, the plunger moves in a dispensing direction
and contacts the piston.

60. The system of claim 59, wherein, after the plunger contacts the piston, the plunger and
piston move substantially together in the dispensing direction.

61. The system of claim 59, wherein the plunger includes a needle that contacts the piston.
62. The system of claim 61, wherein, during contact, the tip of the needle engages a recess
defined in the piston.

63. The system of claim 59, wherein, after the plunger contacts the piston, at least a portion
of the plunger becomes movably disposed in the cartridge.

64. The system of claim 46, further comprising a finger-actuable latch movably coupled to
the body and positioned near the plunger, wherein movement of the latch releases the plunger for

movement.

37



