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WO 2005/097233 PCT/US2005/010206 MEDICATION DISPENSING
APPARATUS WITH SPRING-DRIVEN LOCKING FEATURE ENABLED

WORBKMDMINISTRATION OF FINAL DOSE 5 BACKGROUNDORFHBS/010206

INVENTION The present invention pertains to medication dispensing
devices, and, in patrticular, to a portable medication dispensing device
such as an injector pen. Patients suffeting from a number of different
diseases frequently must inject themselves with medication. To allow a
person to conveniently and accurately self 10 administer medicine, a
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been develos_.ed. Generally, these pens are egt%%ged with a cartridge

includifg4 %aﬁﬁa%mm RHF FEHL DOSE
medication. A drive member, extending from within a base of the injector
pen and operably connected with t icalrli more rearward mechanisms of

the pen that control BASH e ENR G5 T EAXMBR O ward to

advampg theRistondbe saidon imssichia masnesisdisnensathsin
contained medication from an qutlet at the opposite cartridge end,
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medication within the_cartridge, the entire pen is discarded by a user, who
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cartridge, the pen is_disassembled to allow replacement of the spent
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than the amount of useabl edicine remainjng in the pen. While.some
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it complicating the pen design. Still further, a shortcoming with som .
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rovide, such as a mechanical adyantage that,can be very small in,order..,.
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been utilized to exhaust the supply of medication within the cartridge, the pen is
disassembled to allow replacement of the spent cartridge with a fresh cartridge, and then
the pen is reassembled for its subsequent use.

Some injector pens allow a dose to be set that is Jarger than the amount of uséable
medicine remaining in the pen. While some users may find such settability undesirable,
providing an insufficient remaining dose indicator may not be practical in all cases, such
as due to it complicating the pen design. Still further, a shortcoming with some injector

pens is that the design platform on which they are based may not allow a manufacturer -

- sufficient options as to the mechanical advantage to provide, such as a mechanical

advantage that can be very small in order to readily inject a large volume dose, or which
mechanical advantage can be quite large so as to deliver a small volume dose with a

suitable plunger travel.



more of these and other shortcomings of the prior art. BRIEF SUMMARY
OF THE INVENTION In one form thereof, the present disclosure provides
a medication dispensing. apparatus including a housing, a drive member
within the housing and movable in a distal direction, a fluid container
defining a medicine-filled reservoir with a movable piston at one end and
an outlet at the other end, the piston being engageable by the drive
member to be advanced toward the outlet a distance equal to a distal
movietienit SraRkd drsveetiehitolsy ARG e ATRHIBRY SSOCEEP RIS,
moik Ffaaes terddivingiibecdritegmeiteasridistally, and a latching element
including a latching lip and a skid. The drive member includes an axially
extending, skid-engaging surface along which the skid is slidable as the
drive member pdE8EskstAYRVEVRE L HoFAHe dMERINTRE SKid-engaging
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along t ial length is structured and arranged with the skid sg as to ..
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that the skid passes beyond the proximal end upon administration of a .
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~ provided a medication dispensing apparatus copmprlsm : ahousing; a
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theCantainehthefiping-a medicinerfilledieseaainvithasmoable pistontaions an
end and an outlet at the other end..said piston engageabl id driv
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member passes distally during advancement, said skid- engaging surface
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elemént during dose _
container defining a medicine-filled reservoir with a movable piston at one end and an
outiet at the other end, said piston engageable by said drive member to be advanced
toward said outlet a distance equal to a distal movement of said drive member when said
drive member is moved distally; means for driving said drive member distally; said
driving means including a plunger element and a gear set shiftable proximally and
distally with the plunger element; a latching element including a latching lip and a skid;
said drive member inciuding an axially extending, skid-engaging surface along which
said skid is siidable as said drive member passes distally during advancement, said skid-
engaging surface having an axial length and a proximal end, said drive member along

said axial length structured and arranged with said skid so as to maintain said latching lip



preparing and injecting prior to a final dose administration; and wherein

said skid- engaging surface shifts distally of said skid such that said skid

passes beyond the proximal end upon administration of a final dose,

allowing said latching lip to be urged by said spring force from said first

position to a second position for engagement with a latchable element

disposable on said plunger element to physically lock said plunger

element to prevent further dose preparing and injecting. One advantage of
aganst presemalisekssifedsiirat posiagichtiorvtispenelnpcappasaers danngedose
prapepvideg withaaineemplisaied andisabushmeahaniamaior avamaticalyskid-

ocking the apparatys to prevent fu%&r use after a final dose of the
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pradiseid surevisothadmimedication diSpehding @pperatusiddaitienyrdyidede urged
by WICRISTeadily adarahleshy Bb%im%faqw&q%gmhf@r Meshaniceyith

advantage during dose administration selected from a wide range of such
la"@ti%ﬁhfé%‘@%‘?%9&H%@béesﬁfhﬁ%‘éi\?ﬁ‘l‘ﬁ’éﬁé%?@B‘@uf%@i%?%}%ﬁ@%?ﬂ/mmgef
cletlose iupréo-atl argReadhaniagerdicabdubsideen for a small volume dose.
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dispensing ap&ara us can be provided w ich is mternall?y cor?f?gurégd {5
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thedllppeiana eorprachaasignthaicantibutento asmalkand SYpHneiECAMs been
ddes%n %f the apparatus. BRIEF DESCRIPTION OF THE DRAWINGS 5
A Ebove-mentioned and other advantages and objects of this invention,
~ and ¢ amhererdiaateginirigthicarreswill edomecnotbaapparsivatae diseensing
apffeﬁ’ﬁﬂé_"é&n‘t§§|£;\(‘!{u&%_ Qﬁi&%ﬂ%‘r}%{ﬁ@%_ E%f%[@ﬂ%lﬁﬁﬁﬁaégl_QWtB_gfumish a
description of embodiments of the_ invention takln% in conjunction with the
[
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acRMEIHOR WRIER ARRRTAYS I A ANgRA 0@ ready or ready-to-be-cocked

state; Fig. 2 Is a longitudinal cross-sectional view of the medication _ ‘
disp T AUEEERS B . 1ressyt SRR EFgituditthl Trssisaiigibrapensing

aphiext dake hateng dbtesdrdiok figerhalof taefimeeicatianigispaosifficiently to
apparatus of Fig. 1;



15 Fig. 4 is an exploded, top perspective view of the medication
dispensing apparatus of Fig. 1, wherein an apparatus cap is also shown;

WRIgts/MBBottom perspective view of the medication dispensifgT/Us2805/010206
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apparatus of Fig. 4; Fig. 6 is a bottom perspective view of the medication
dispensing apparatus of Fig. 20 1, and with a bottom portion of its

housing removed to better show internal eBmponents of the apparatus;

Fig. 7 is a bottom perspective view of the medication dispensing

apgaretéis ofchbigpaty deithypdrtivosnofifigdsausingnai dddrgampictidral dasdyed! the
to better, show internal' components of the apparatus; 25 Fig. 8 is a
bo?l%)r%raﬁg?é,pective view of the medication dispensing apparatus of Fig. 1
after being manipulated from its ready state to a cocked or ready-to-injéct

state, with portions gfJ ' i tter

show internal compdﬁnf%ir?s?%? %ﬁé& g@gm@;@%ﬁlﬁﬁcﬂve

view of tiBhevddivatiomdispdrsidgthppadutosgésigd bbeotsvithingapvention, and the
portion of i In f i .
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i R A A T L
apparatuig-ibid aside gy sére pestivebridimentopermsdionting dispensingsapparatus of
of fHOplRlR RRING0r, WRRIPHAGIHORN A FeRIY SIS, 8 RAd :EQ-T%Lt%SEkcd state;

state, with portions of its housing and pinion-engaging piece removed to
better sh&ig-iRtisradprStHpmabatesefsesEh yiaw of g medisabion fsRansing

Vi%g%}fﬁd@%%%g {lalf sh_owing a guide of a partial- cqckin_bpreventing
mechanism; and Fig. 13 is an exploded, Yt%) perspective view of another

embodiméit dfnatlonaieiteticnasisprisRg Nisarikenciens line 3-3 of Fig. 1, of the

Presentimantignnuhersipia.8pPEIglys cap is also shown.
Corresponding reference characters indicate_corresponding parts )
throughofit&tr l%féve%ai‘%ﬁse\yémﬁﬁﬁaaﬁlﬁ'feva?mﬁa% fapfiion dispensing apparatus

eMYIFHUME AQE I BNIESARRIS ¥ERIORs0 shown;

Fig. 5 is a bottom perspective view of the medication dispensing apparatus of Fig.
4,

Fig. 6 1s a bottom perspective view of the medication dispensing apparatus of Fig.
1, and with a bottom portion of its housing removed to bétter show internal components |
of the apparatus;

Fig. 7 is a bottom perspective view of the medication dispensing apparatus of Fig.
1, with portions of its housing and larger pinion removed to better show internal”
components of the apparatus;

Fig. 8 is a bottom perspective view of the medication dispensing apparatus of Fig.
1 after being manipulated from its ready state to a cocked or ready-to-inject state, with
portions of its housing and larger pinion removed to better show internal components of
the apparatus;

Fig. 9 is a top perspective view of the medication dispensing apparatus of Fig. 1,
with a top portion of its housing removed to better show internal components of the

apparatus;



the drawings are not necessarily to scale, and certain features may be
exaggerated or 15 omitted in some of the drawings in order to better
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OF THE INVENTION Referring now to Figs. 1-12, there is shown a first
embodiment of a medication 20 dispensing apparatus of the present

invention. Any directional references in tHis detailed description with

respect to Fig. | or any of the other Figures, such as front, side or back, or

up or dbign] ®isteposy PsstReE & ifkvedidel fordiereniEpperondespipianof Fig. 1

and: Ry:itsah.doenRat g e rasantdnyantionyonany.of 8 omaPReBRon of its

to any particular positional or spatial orientation 25 - The apparatus,
@ev@n@lgp_m@gméat@w@mmbﬁ%mte&&jw 4rResiMss upon
the teaghlings Qf.q3- I 4@{%@%@5@3&#8@%@%@%@&%@%@ after being

also wasfiled with the United States Receiving Office of the World ~ )
meaipetysd Hpdityeniysiie 40Ty iednjre appEh e gl ignhousing and
BMEDrdate NIl ecdnigrodtionabiling GbibisarriraliopoHie 8 Riide apparatus;

contents of which are hereby 30 incorgorated by reference. Medication
injectofpr 26518 REBBFESLYEHER! thaPvsing etk sk ipp faide phe pagal-

&asﬂueé@v@ﬁgﬂgjﬁéeﬁmg,iﬁ; ag@blished by the pen manufacturer. WO
2005/097233 PCT/US2005/010206 -5 The distal portion 22 of injector

pen 205ilddds 3R srRindedORPFEREFREY YIS PTHERIbY eatedipaengof a
theseiniGRAEEIGRIRS ipmirseR\EMtie Nt dasiBRe K dinEeR iedigiaritiectap is

reservoir 30 sealed at one end by a slidable piston 32 and sealed at the
8 RPPby an injection needle-pierceable septum 33. Retainer 24 is

made af ¢lepbRiplasifcroaiedahiacaliovnaidsercihessotiBopianihRiighout the

reservoir 30. Threading 26 on the stepped-down djstal end, of retainer 24
ARLRAL Yisuss B4R (it B e BR B e RO RS SR AhSrERssah in vention,
Aeedievdsge mb o hewssatiBbtdral2hifl Haenin lRJHEss hanBeersegerated or
having,a protective cap 29 that removably moupts to the cartridge retainer
SIS OTOETOH AR DRICH SA0h ROk HELL BHE ARG RGh 5 presen
pieyerdihe capped pen from 10 rolling. The proximal portion 34 of

injector pen 20 includes a protective external housing 35 that is

somewhat elliptical in transverse cross-section. To facilitate assembly of
the DETAILED DESCRIPTION OF THE INVENTION

Referring now to Figs. 1-12, there is shown a first embodiment of a medication
dispensing apparatus of the present invention. Any directional references in this detailed
description with respect to Fig. 1 or any of the other Figures, such as front, side or back,
or up or.down, or top or bottom, are intended for convenience of description, and by itself
does not limit the present invention or any of its components to any particuiar positional
or spatial orientation.

The apparatus, generally designated 20, is an injector pen of a design that builds
upon the teachings of U.S. Provisional Patent Application 60/557,545, which also was
filed with the United States Receiving Office of the World Intellectual Property

Organization and assigned application number on cven date with the

international filing of this application, the entire contents of which are hereby
incorporated by reference. Medication injector pen 20 is a disposable pen that is
repeatedly operable by a user to deliver a fixed dose that is established by the pen

manufacturer.



apparatus, housing 35 is formed from multiple, interconnected injection

W(m%g%gﬁ@stic pieces. Housing 35 is shown having longitud
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S
and 38 that are 15 complementarily designed to mate and bﬁiﬁiﬁyﬁ oibaoe
secured together during manufacture, such as via ultrasonic welding. The
interior surfaces 37 and 39 of housing halyes 36 and 38, respectively, are
shown formed with a variety of ribs and bulkheads that serve to maintain

the alignment. and guide the mation of th ratus components .
disposod IO DALY 28 LRSI Do Lt 3 PGt fginer 24 tht
inohlidteadistallippgetting.cOnraddiiarifas d0cante4RonBIuting: Appaladisg a *

manufacture, to mount the fluid container {qQ the assembled hqusin
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radiedye odibyardingé dhiencantrithgpidocyh laneptiien i cRity-seautédstonikde of a clear
retainer, such as via adhesives or ultrasopic. welding. When retainey. 24
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bewpped-tivevindéviak sl fioet aintaihail @4 ardeaseabtg mabbtitighefidot 4 xefuple, a
thc%ﬁk?e%?}gﬁaﬂrﬁégt"smﬁégﬁé ROYERISILS H@Jﬁ%ﬂ?%ﬁ%é’%“&% RS TSR, 4 and 5 as.
proximal portio 4 ncludes an axi ly advanceable drive member

gbaergly plesigivatetpsld, haycamestijymeoalysde thgraroudse remiher 24 for

P me I [ Driyer r 50 inc

PR IR O SHGLA1ES AR it AT R BRRLS i e LiBe Fhen from
infeldtigh molded in a single piece from plastic. Cartridge-engaging piece

60 h -rod- 4 i ial di i .
et R s A R o S e R
distribetitgoiswlviabértipdriioWams vioun e st sheidistdl efadibtato dyseably of the
POl AN AlYSRRSS 3s RAMONIRSHOURSE e‘?_%n%&@éhﬁé’&!a%ﬁ@&o%i?ﬁo@&d plastic

Drive member pieces 60 and 62 are constrained by the interior surfaces o

hbissefy Hawég 36 inthasndyangdang wdinhbabies3rnsafabigt ixed -
WL IR ARASIP A A dndlitiIRIE ARG S RIBEA QSN ABARLS i HisR acture,

direction and prevented from proximal movement relative to the housing
haRFBS Vi B BAtRHCeREiEYIBg piece 62 is clutchably connected to

cartridgergRgaeis Riete:R310RE 19QYIRAIGIEIaiIVE MSHRIP IR, FedPXivaf), are

direction but not the distal direction. These one-way axial motions are

aShAsR LT rafbrfeYasty gh st e b lihpadtitinasensdy Buigrain the alignment

Candi dORIENBABNDPE0R SR P ieiudas Brioms of HRgW A RARINSARTHetHousing

tel?glb.rgsof}%rz!ug\{ljvgSOr%Fs)SgciE?vgli? ?ns-cﬁfdig:sd];g%l?ig?%écting, curved flanges 40 and 42.
During apparatus manufacture, to mount the fluid container to the assembied housing,
flanges 40 and 42 are first inserted within the proximal end of retainer 24 radially outward
of the cartridge body, and then fixedly secured to the retainer, such as via adhesives or
ultrasonic welding. When retainer 24 and housing 35 are so secured, cartridge 28 is
axially sandwiched between the interior surface of retainer 24 and an internal bulkhead 44
of the housing to prevent a;-tial movement of the cartridge during use,

Pen proximal portion 34 includes an axially advanceable drive member generally
designated 50, a gear set generally designated 52, and a plunger member generally
designated 54.

Drive member 50 includes a cartridge-engaging piece 60 and a piﬁion-engaging
piece 62, each injection molded in a single piece from plastic. Cartridge-engaging piece

60 has a square rod-shaped body 64 that extends in the axial direction to a proximai end



which teeth continue uninterrupted along a portion of the axial length of
the body. Ratchet teeth 70 are engaged by a pair of diametrica

Il
hAY 6‘5’66’35 Sresilient tabs or pawls 72 integrally formed with hgﬁgﬁézﬂgﬁf‘%%%
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Pawls 72 slide along and over teeth 70 when drive member piece 60 is
advanced distally during use, but abut the transverse, proximal 15 face of
teeth 70 to prevent piece 60 from backirﬁq up in the proximal direction.
Proximally ofggawls 72, a pair of diametrically opposed resilient pawls 75

6%, priicrdgHsmbr PR a6 H1aBsERpagRes Limedahiof sttt rad idrdy 64.
FOuP0ARRASIS MRS 6 Bark G4 Ravds faslida plonghanskevsr one or

more teeth 70 when pinion-engaging piece 62 is moved proximally durin

pen cobXing MrIpbHULESet Y S e RIS WahsrRlarensyfaces ofhousing

RINRY-RNGRUNDPIRCH BA uHRA dniBeti MG RTMERGVIBSHIRdRousing.
inion-engaging piece 62 shifting distally the cartridge-engaging piece 60.
ﬁgrﬁ&%e@ﬁa@%a@@%@mm@?@#&@éﬁ%&&&e%@a&ﬁdﬁfa@@m&&ﬂ

sRpraarRbleisdhadisianesHisaniag naeds, Wik pivaneeddgisiefitee 62 is

the pen's fixed dose. In addition to its pawls 75, pinion-engaging piece 62 .

e LCaRReC S4B SATHEIRS P15 VA RS iﬂglﬁf‘é %%gﬁm bie ggreto ina

proiesia ast whetidooitady diqmin O hakadat-tengikidinabyions are achieved
extending ribs 82 projec 66ro the, opposite si%% of body, 77 and slidable
OB AACHG(5 R ABBATEER S b AT RS LS RAOOA L GPOEREF SAFRTE oce 60
RRItiaes Svatt sheped farspile aengadidgeoionfonmegporitbeidetesitits four sides,
surface 39 of housing_half 38. A fixed or axially stationary.rack 84 i
HEiEh eGP BB B 0 HOREAP R RR EA ERNAII O
fosriad withy Nousing halt 38y Ripnger tiamhecllyaliposed, usdlisatasmira pawls 72
the internal gear set of the a us, to pr. { 20 for injection,
R O B Th AR P G R e B AL o0 S05E o0y Ty hen
BOE SR HebhREOB06s ad YenneddiziAlyditipgace donstuctienranskediagproximal

n input el t 90, a button and a force limiting biasi p 94.
e BERTE Gt A PR e o e G 0 B e,
rotatabRrofkuediiyrifestideable pathof HousitgcaBy Appotednesibetibpagl @6 of
button 92 5 accom ? i (e FL VRSN Te ite sid
%glr%?ﬁ%ﬁag%%?%ﬁéfgs%egﬁ%%sgo% o%%g Q%d%a ngxt?e%ﬁég%temal #?339(? %OfSl e_SI °
béitiodyo®mBintisi i Isbiddiglonpamdbdviasirgormeend tae gy /0 wbgir puiinaiengaging

A OF DUION 2 15:69 ﬁéﬂ Qitha safelmaetat %?9 Beftt 90 auRE R Saistal
%'F(rineeg3 \;ill%a an ov§rrmc;}(§f{n procegsgs‘.:A mcanuglly pu Iaﬁ\(le arip portio"&’r'l; 96 of
advancement of pinion-engaging piece 62 during injection, which abutting results in
pinion-engaging piece 62 shifting distally the cartridge-engaging piece 60. The pitch or
distance between the transverse face of each adjacent tooth 70 preferably is the distance
piston 32 needs to be advanced to deliver the pen’s fixed dose.

In addition to its pawls 75, pinion-engaging piece 62 includes a plate-shaped body
77. A longitudinally extending rack 80 projects from one side of body 77. A pair of
parallel, longitudinally extending ribs 82 project from the opposite side of body 77 and
slidable receive rod-shaped body 64 therebetween. Another set of parallel rib portions 83
are shaped to slide along a ridge 45 formed on the interior surface 39 of housing half 38.
A fixed or axially stationary rack 84 is included within pen proximal portion 24.

Rack 84 is shown intergrally formed with housing haif 38.

Plunger member 54 allows a user to control the internal gear set of the apparatus

to prepare pen 20 for injection, as well as to perform the injection. ‘Plunger member 54 is



button 92 is covered with the soft touch material and extends proximally of
the housing 10 35. Flanges 98 laterally extend from the distal end of  _

R &SHEY d, during pen cocking, abut inward lips 100 formdd {US2005/610206
housing halves 36, 38 to limit withdrawal of the plunger member from the
housing. An indicating band 102 on button 92 is visible to a user when the
button has been properly withdrawn to prep?;l‘re pen 20 for medication
delivery. Button 92 also includes a pair of diametrically opposed latches

10£IPtHS Qiddidriess SRS AiThABCiBRT 0P Hialemeauth 3RERRy2- and 2

projgggé/yimiﬂ,{gqygw,%&m@mamjo the resiliency of the fingers 103,
snap-fitduringomanufacturin assembly over transversely  extendin

shouldersHEBPthE IR ?ﬂ%‘rﬁ*@ﬁlfoaﬁf%%‘ﬁf’%éﬁ’b%fﬁ*ﬂéf’aPe% to be rotatably
withickaveh 0 e il oS mh emieippulelemenl Bollhg 9peratiaca 92
Plunger element 90 is made of injection molded plastic and is desigped in
S IR A S e BT G Bt RS R E g s of
housigt38indivegenaig it SalinelugdsfbarugifoPmalidiethe alignment of biasing
protuberan 7 that proximally.. projects, from a plate.portion 108. Plate
P IS LBk Y B T A D HE DDA A s ARLhown at 97,
theJaiihdabishatide s IoerRsaiingepsness1 OF ditmuadthinpdliebldigty) pndat 96 of
the force limiting biasjn mber 94 provided as a metal, helically,coil ]
s B A g B AR A B A i T BFS LY o the housing
10aroBfid BlHresieg fuahipedipidtirbar ancei k@Defal midesh oontA R tanl SBuitthpen cocking,

hollqw 93. Sprin [S.captuyred in a pre-stre ate hetw th
atched plate portion nd thé interfor end or button 92, whic
| %m& By i&%gé{ﬁ%ré)c 1ip oy mt%hal%e 3 bgfgo ;@?w;&%ﬁawa of the plunger
prerstrebsiriegpin diddastag.|abgamlidaiogdiind hi2mufdctiwe O8xpeciblasesuser when
to n the plunger button during normal plungin achieve proper.

%Pﬁpll)xu? 1l a?%?al r%pg%\gi 5ra%n?ov€|§]tla g ?%Iei(%g}?or m]e atP Eglrwery. Button

pen operation. In n Iment, In anica alévaﬂ?age
of ri¥haitsallpdisddnoprrisfplovdsichlly trpapptrachss 1 prehetletsingds of siot-

s AR SR006,00400 T U1 i BRIDISR0 4 608 e

2008109723 PO g8 0SR) F02pEit Sising msna v Eng avemlly @ietivensversely
XL BRAY i aneodimeapAcalna Vi SHVEIPH ARG Withdrawal of
coiling, and"with proper elastic properties, such that the spring, by

corfipy dstiom I drrarUninnoRirmeIVEINBR OBERI®BN 92 from the cocked

position toﬁﬁ%ﬁé‘?%m{?ﬁ)%’ﬁ‘fﬁﬁ B?%E@Jlmﬁthﬁﬁ'&éﬁ%@ﬁke&l@ismw%% in
element 90, whereby spring 94 5 can absorb plun%léng forces that could

204 arfapeRREoR i} pung L PRI EibEE Ml shdsablagatinhpasing 35.
PO, $ 1.0 gk 8¢ IO S RRIZION 1A it haped protuberance 107 that proximally

projects from a plate portion 108. Plate portion 108 is keyed to be rotatably fixed within
the button, and includes the latchable shoulders 105. Protuberance 107 fits within the
distal end of the force limiting biasing member 94 provided as a metal, helically coiled

25  compression spring. The proximal end of biasing member 94 fits around a cruciform-
shaped protuberance 109 formed on button 92 within hollow 93. Spring 94 is captured in
a pre-stressed state between the latched plate portion 108 and the interior end of button '
92, which pre-stressing is at least as large as forces the manufacturer expects users to
apply on the plunger button during normal plunging to achieve proper pen operation. In

30 one embodiment, in which a mechanical advantage of nominally ten 1o one is provided by
the apparatus, the pre-stressing is in an amount of one pound. Thus, during normal

plunging, spring 94 does not further compress and the button 92 and input element 90
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both project distally from plate portion 108. Near its distal end, bar portion
110 includes a laterally extending portion that serves as a U-shaped
526%010206

axis. At its distal end, bar portion 110 terminates in 10 an upstanding lip
117 with a ramped face 118. ' Lip 117 serves as a catch or hook of the
apparatus locking mechanism. Yoke 116%eceives the pin 120 of the gear
set, which pin defines an axis about which the gear set partially revolves

obtpivassadiipdssimpecieisbrEarial mosiome £8Y sPpagSbinalicnigsigned with

flexire o (QRWEN RIRE 8RR O ARATH 6 REK I Gs Ry BMSIIN S MEER AU MeiSpring, by
insert molded during manufacture. 15 Follower piece 122 is made in one

PROBRPEESA e CANASFABIL G YGRS 8] BABIAR & drpne UhRiFieF prdraotipn to the

thal 458 BeesIR BlasdblAG IO RN EA0 1T Ay Bl KR I ERhaB spring 94
126 longitudinally extend in parallel from mounting plate 124. Arms 126

SEPDRBROTBAH UpFIAGL REP APat SpulTATaetHEE NGHA FARBYRRS 128. A

pawl 129} pigieets fionnoveisd 2& fawaribap poiRibh A f B ColtyeepbAZn 114 which
directly engages a guide 20 135 qf the partial-cocking-preyenting . ) _
miotharmsRt Estbivdromniaerediendd e|§>'5%{az%alsga) R B3 BpiaR 10 includes

easMEeANREPRNAAZ Distnel dvwisiadQulaf g-praped Bagagesrgokyiths.theoke 116

guide during use. Referring also now to Fig. 12, guide 135 is integral{

9 . .
FOTHREG AT PRETHEWAY [RmARe P8R B¥Foutint ARRb8"dnB3RBRATHAR é)éé?“m”ates mn
partigrdadinaving Bnvatigiedntistahend 125 Li0iandaieangledaphodnalk of the
end 142. One longitudinally extending face of bar partion 138 providesa ,. .
APRRAOBS08 TSP AR e B L o8 5t BV BRI ELE" S, which pin
inGdeidles & irialisn adachaABeagiinpe ganith e plusility af patohatugagudbOBlock
Teeth 150 are engageable by pawl 129 to preyent distal mo t of th .
RGP AP ErG A S A S B DA T L PG cocking-
inpeetioninfarthliknikeain hecustokd el :3fzdutngaaneifacture to produce
. desili_echnumber(%nﬁgozlsurgla & ! c{l)icé(sggriré %%Yzﬁré}%pr} ?f thae A¥udes an
over the'row of teeth dunnlg USEFor & mp?e, e provisiori of-a large
napeberaf testhtieg plattalddghatrislatived shdrtoekiy M dueng/histrthwldéngl A pair
must be. WO 200 233 RCTIUS2005/010206 -9 caromed
oleateAe P2 A Bl SRR bl TR B 24, Arms
cd@tirsaowsaddvalfepoings bud 2reStibfoethet hastdidab e tdariyeabtd s, Arpawl 129

e, e R A B s i
inthiddd e grasiial-seclong-amyentng sivshidésonl 32 Heer arms 126 are closely backed
by ribs 82 to better ensure that pawl 129 is not twisted out of a proper engagement with

the gnide during use.

Referring also now to Fig. 12, guide 135 is integrally formed with the interior
surface 37 of housing half 36 and includes a bar portion 138 having an angled, distal end
140 and an angled, proximal end 142. One longitudinally extending face of bar portion
138 provides a flat travel surface 146, and the opposite face of the bar portion 138
includes a travel surface 148 equipped with a plurality of ratchet teeth 150. Teeth 150 are
engageable by pawl 129 to prevent distal movement of the plunger after only a partial
withdrawal of the plunger in preparation for injection. Teeth 150 can be customized
during manufacture to produce the desired number and volume of clicks during
movement of the pawl over the row of teeth during use. For example, the provision of a

large nu;nber of teeth, each having a relatively short height over which the paw] must be



5 154 molded into the housing. The partial-cockinb preventing mechanism
in the_ shown embodiment provides an initial reluctance to pen cockin

W&J@?S’%@%ﬁiding of pawl 129 over distal end 140, a tactile ardd-A (1010206

notice of plunger movement, along with a prevention of plunger return
prior to a complete dose preparation, due tq the movement of pawl 129
over the row of 10 teeth 150, an audible notice of complete dose

preparation by the, striking of abufment shoulder 152 by a distal end

or O e BUHGF A AR AR CE PO RAAED ) RRLAR dopd to o

to thensliging dbpewel 120 aver [Folifnahendnkd2damdran audibieihotieadeih may be
injeic ion com Ietj%n bé/.t e striking of shoulll%er%54ob a distal Eng orgi,_on

131 DR RSt AR SR Tt P 3 Pt SaRNh i flighsss to prevent
pendistalanfigosie dGio w3/ fu phen getludestiier ambiianaf ablitsiclistaogiders 152 and

into,drive member ion of a second distance less than the first
5dist%1gn4cren.ﬁﬁ$én b"ég}?gée){‘%'ﬁ%% at 52 is made from a lightweight material

such as plHstipardaidcotikiiresicstatitgsaednshsizesl ginisinsyil babisgireent provides an
larger sized pinion 160 includes an arcuate sectiop of nal r 20
(ool A LR e R A SR R BB fefge 14,0
thatdstegoiledd e notitvecs iplakt ganghe eimevo|atiog ofithe pipiention of plunger return
necessary for use of the s n pen, ;which,small angle of partj lis
ol A SRR 0% ARMAREE, VG I B OF BETHTAR8: the row of
10by thetshdvageadibigiootitrect nratipletizisd pimipariéntinsiitessiiing akizbutment
of rgtafi hio inel . iQn of .
et DU S PEAT o B8 RN TR AR TR i elvctance o
thamitipitdnaiathetgidingehpasdtid exenptheishbami diibearramydible notice of
su glqilg]ga ' % of:-the di gearjee ich. rati
pr(;‘i\r/ﬂijdes t ggﬁ{ rlr%?\a ny;ggh{é)t%?%g?ggrideﬁgﬂ%ﬁ%g{ advag?ia(gﬁel.t%g %ﬁ%&ﬁ‘l‘ogﬁ of the
magther ersipiedustith as down to 50%, which realizes a two to one

psmechanicghaduantage: Rad ﬁrgﬁriﬂ%ﬁﬁﬁﬁé’n?ipﬂﬁ?@ﬂ@ﬁy&%vcﬂ plunger member

employed, such as realizing a ratio for a sixteen to one mechanica
advaptegefe dastdistanee dntndsiveoneanghgrotpnehissnead dislams, less than the first

whighiraek iTRamlietdtapnddisnosehan hemamemide aitheeRiPRas plastic,
as rack 84. WO 2005/097233 PCTIUS2005/010206 -10 Although pinion

160 BhBtiFRS BEbE BrdrieePRAWRATOYNAR formed, these components can
be separately figsmed.and asee RIS 1605HAIRS a5 dRPACQAIBE B ernal gear

20 teeth 162 that mesh with rack 84. An arcuate section of gear teeth is all that is required
due to the small angle of revolution of the pinion necessary for use of the shown pen,
which small angle or partial roll is possible due to the nominally ten to one mechanical
advantage provided by the shown gear ratio. )

The smaller sized pinion 166 has the same axis of rotation as pinion 160 and

25  includes only an arcuate section of external gear teeth 168. Gear teeth 168 have a pitch
diameter that is Jess than the pitch diameter of gear teeth 162. In the shown embodiment,
such diameter is about 90% of the diameter of gear teeth 168, which ratio provides the
nominally ten to one mechanical advantage. Smaller ratios may be employed, such as
down to 50%, which realizes a two to one mechanical advantage, and larger ratios may

30  altematively be employed, such as realizing a ratio for a sixteen to one mechanical
advantage. Gear teeth 168 meshably engage drive member rack 80, which rack is parallel

to and disposed on the same side of the pinion axis as rack 84.



WO 39812 d%ed and shaped to 5 fit into, and pivot or partially rot:

10

IS5

20

25

30

Pinions 160 and 166 share a common axis of rotation. A pin or axle 120 is

located at such axis and is shown integrally formed with the pinions. Pin
Ui togos

opening of yoke 116 during use. During pen use, gear set 52 is shifted

proximally and then distally in the following manner. The gear set is

shifted axially with the plunger element 99'to which it is pinned as such

plunger element is pulled out and subsequently plunged in. As gear set 52

moves PloenshigniRa LedrudpiviendSaasiehpibitear b dothaty
RwitheliperdQ Fark8dd ARIORSE BBt sOLAIES s PRV OH b rollfable.

along drive member rack 80, but also_effectively pulls for a short distance
thnfIRoIPR ARG MYy hREEE 69 PR FERIAET0 Aritariigd hiidgraged at

pigae HQshaldibyHbe Pas Ry RIHRE MHINasE SIBIRRNtBKNOING, sREIARA shaped to
160 rolls backs along rack 84, and pinion 166 rolls along rack 80 while

Bt et Of IARIBH YR GAE W ik dheeoPryigg ke 116 during use.

cartridgerengaging: Riege:f Gt stal gh R jecinnApnakiHen2fdanydema following
locking mechanism that prevents gjse o{ithe pparatus after?ﬁ final .

iMRARRRTd dBS 8TESH e i Y R APER IRE SEmARS THRYHRInL is pinned
aﬁﬁ@ﬁ?ﬁﬁﬂﬁﬂge@ﬁﬂf?m ﬂl{ﬁ:]ldgdhﬁni rarjlﬁrm?@@wft%fgm?k gkasﬁ;.t%b@rg&a&l et 52 moves
the plunger from being withdrawn thereafte e lacking, mechanism .
R e TS oo AR R A R BRI h fred
1806k Batchingeataimert rhBhlds, fsirioad 66 actinglenielbesuembsrasaiesd, but also
st ing, and includes a spring plate 182, a pair of installatjon flan .
B o AR et e Ao By el o
Sthiireg rnlialies b3 2 e ipiticiel 60 deldrbgntls ph&is DRIrDy ey phagefadémient plunging,
ends 187 press.fit into.compl tary slots fqrme all 188 and. . .
cEe e e e R e e AR R i ek e ectively
tpdhitephdusinggping axadytixeddelatvedheriyocfienirgllpiteeaitdistally.

I the .width of the plate.182 is a dependi id 190. Skid 190.h

o ) SR 108 SR OIS SR 2R e
18padites tftoonfacis snddiidéssalmsdom adalyi gxted dheg;tsmdithlocking

: i . . - Skid 190 f i

D Rt S A B R e
aplghgsidtentbeingohsiipwsitbeatsaligsening formed by the bending '

downwafﬁqu§ﬂggjx%gc'ﬁ§ﬂyﬁ Eﬂ&ﬁ@%tﬁfgéxg}m @—9{ Qﬁéﬁing giQHlé]rﬁ,chneraﬂy

to aid in providing a more uniform springing effect during latching. Latch

ligesepaled &8s Mychops@oridd e fvosabosicingde fiete, such as a metal

stamping, and includes a spring plate 182, a pair of installation flanges 184, and a latch lip
186. Flanges 184 depend from the distal edge of spring plate 182 and include lower ends
187. During pen manufacture, ends 187 press fit into complementary slots formed by
wall 188 and barbed ribs 189 of the housing half 38 to assemble latching element 180 to
the housing to be axially fixed relative thereto. |

Centrally located along the width of the plate 182 is a depending skid 190. Skid
190 has a lower surface 192 that is blade-:aped and Jongitudinally extends. Blade 192
ﬁircctiy contacts and slides along an axialiy extending, smooth surface 71 of cartridge-
engaging piece 60. Skid 190 is formed by cutting and bending downward a portion of
plate 182 during manufacture. An additional cut-out 194 opposite the opening formed by
the bending downward of skid 190 results in a better symmeltry of the plate portion 182 to

aid in providing a more uniform sprin_ging effect during latching. Latch lip 186 depends
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from the proximal edge of spring plate 182 in the same direction as skid

190 Qegends, and is proximally spaced slightly from skid 190. Skid 190 is
&t8°be of such a height that its engagement with bar BGHAS3%93/010206

results in spring plate 182 being deflected upward and away from its

neutral position, whereby lip 186 is laterally spaced from the plunger 5

member 54 extending thereunder, and in phrticular is spaced laterally

from the hook 117 of bar portion 110. During initial use, blade 192 slides

al STy BER B B8 RIoTPBR & Wil 2 s Siprates 74 shidH dgpends, and

lipid B Rpiagenaeed fiemithediageriagaioridheoiestieney & sRWAGuch a height
force provided by spring plate 182. When ca_rtridg_e-eng%l??gi&% iece 60 is

driVBhIHEReAP AT TB IR Rere fiRsriAfe B HS BragEngp! ifpgpdeflected upward

praximal§TebAN @S Qfsneoiiishrtaredby, Y Qs e theriasiigReaateRing plunger
plate 182 to snap latch lip 186 downward. As latch lip 186 moves down

in BRTRGEAF FUERAD B RGP ATEABS B3I af s 8068 daataly dromaihe hook 117
distetlys goeitatan dip DeGfisapiaKima ok thechaidss Adnelhakmesiva bbRion of the

In the event the shifting plunger has yet ve been shifted distally fully .

RS TR s R i AR B 0 TG PGP Bt o BAergsinst the
raragitidriacer tpBrksiene paeadatChyigpdiRg flate rgRraicaminigh - dipidShp piece
upward, and when the plunger is moved, sufficiently distally, latch ljp 186 .

i G AR ROt ! EAAHR GMAScl 4o A il end
1165 ifesreodthanyfiuet e raproximpitmetitheot paf Roitipplad] 8and shgienyh lip 186
of the entire plunger member 54. Although shown directly engaging input
eléﬁ"l",é’%‘f'gé t%\é ﬁafcﬁ]ﬁ]?g% eﬁ%ﬁ?sﬁ%‘y Ié’lg a %%ﬁgr{[ﬂ)%ré%rfg%?gﬂegﬁg%“ 54 has
mebhadydre2 Gulljthhfted denle, ohtHetihiénida fiRgferxingaliowitthe ihok31 17 of bar
there is s an exploded, perspective view of another ,embaqdi t of
B e R s R o O oA Pty
geheiagyhedsighdnedadROniststiosiaastibthypBingtamiotappanatine @G hevithmped face 118

some, di / ing identifie low, 2541 particular, the Jockin o
e O T S B P P AR oA ptonger
doseveddbeientrdintally.Uattinpipd $6ttinimgrelemdonty geershati 117. This latching
degi [ ' ieces -mat ' .

o S R L R T o R A ST Mien 110,

thardigiriely weihs eatrantregy. maspeerdifg AHowughshgvwialiraly angaging input
theQxiog) m@q&aﬁagsrém&?ﬁ%ﬁeég%&%g&%&ﬁlﬂ@ dBvSHldnzBism

having an upwargg curved lower €nd Generally elliptical slots 242
forri@intiotrgReed BeAnyepliae. form a pair of rims 240 that each include

a portiongbRISRRHYORRICPES BEYORARDE 10 RkISsER G G ve view of another
embodiment of a medication dispensing apparatus of the present invention. The
apparatus, generally designated 220, is substantially similar to apparatus 20, with some
differences being identified below.

In particular, the locking mechanism preventing use after an administration of a
final intended dose includes a generally L-shaped latching element, generaily designated
223, formed in a single piece, such as a metal stamping. The spring plate 227 of latching
element 225 includes a centered aperture 230 that defines webs 232 and 234, Depending
from spring plate 227 along the proximal edge of aperture 230 is a transversely extending
skid 236 having an upwardly curved lower end 238.

Generally elliptical slots 242 formed through the spring plate form a pair of rims

240 that each include a portion that upwardly projects beyond the top of the spring plate.
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WO Iy %FEHroximally spaced from skid 236. The shown rims 220T48$3e03(81§206
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pair of latching lips each providing a hook-contacting surface that is larger

than that formed merely by the small thickness of the shown spring plate,

thereby better 5 distributing loading. The Bteximal edge of spring plate

227 is upturned at 244 to promote the spring plate being cammed over

tHitc Rty pasdet drismbisonkin aplatayrbedismtissepppSikid R3be stitkigio akid 236
DpiRCIRaRImEgRARTRERt MG Dok SR SR d bIe Stle IMGRHDREM serve as a

being directed upward an ay from its neutral position, whereby
ripasr 24 Getreinp Hpe dath prom ding agpakates jolumgerudispoted hirganthen that

. : ! i . : i ,
) o R e e
spatsbuRgdnalBar portions 262, 264 that project distally from a plate

portion 260, Faech-af DA RATINGS302e24 RABARA Qpﬁwrovgi?rrlﬁote the spring

ramped face 267, to 15 serve as arim-engaging hook of the locking ‘
nidelsAise sARepctheurtdhalrekign mechpning hraks aperings paEsemly Skid 236

o019k heais AREANRS LARASHARAT At ds-RIRVidRdcw e YRKE BFing plate 227

mounting theggear set 270. The plunger button of the embodiment of Fig.
1BeieSHTStE SRV epd S WRNEI Dy neaHad s itioRicrhsretnedy 240 are spaced

SHeWGHI Qs SpRINg-M RN R ARRE R i RS AR 3FéhiSiR bar portion

different color than piece 276, and the pieces 274 and 276 are sized suc
thRCfe proximal end region of piece 274 serves as a colored indicating

band thahigovipibleda #itsalvhenibe RiLRGR detien sl wihdrwedC 60

prepare the pen for delivery. The embodiment of Fig. 13 has a mechanical

atlvast@ BT Boer e el by pariPes #R2qRe BRERTISA dlsidlyfirom a plate

el 264) IERA%F B fhie s TkigeeNERUERIeGR480 i@YaR8mped face 267, to
designed with ratchet teeth that are adapted for an initial shipping/storage

; g .
P YR A% BRRE P AP ARG IS CReShRRIS h afe Sasrird hipyeh the spring
sphilarbpaiingicrhar helpar of thebieppeidivg FatRIgbieabNi€ provided with the

prc‘%?rgate the transyerse face_ gf the distally adjacent tooth), both
anti-b Sﬁfﬂﬁuﬁé\?ﬁst%ﬁea&seets hitarly partially cammed outward by their
engagerifibapluitiye hoitsiefahginpediaralotRigi¢ testfoainbebiaeth pieces, namely

Tgﬁf zem%f%l& %}{%?Qt%t g&gg?ysgcé%i}égl%gewgigggﬁgé Bl%\!l]vlll a%gflring assembly. Piece
274 is a different color than piece 276, and the pieces 274 and 276 are sized such that the
proximal end region of piece 274 serves as a colored indicating band that is visible to a
user when the plunger button is fully withdrawn to prepare the pen for delivery.

The embodiment of Fig. 13 has a mechanical advantage of just over seven, as a
ratio of the gear pitch diameters of gear set 270 is 86%. | _

The cartridge engaging piece 280 may be designed with ratchet teeth that are
adapted for an initial shipping/storage of a ready-to-be-cocked apparatus in which, while
pawls 282 are each similarly situated at the start of their respective ratchet tooth (i.e
proximate the transverse face of the distally adjacent tooth), both anti-back-up pawls 284
are similarly partially cammed outward by their engagement with a middle length portion
of different ratchet teeth. These different ratchet teeth so initially engaged by pawls 284
have a shallower slope and therefore lesser height, as measured from the longitudinal axis

of the apparatus, than the other teeth in the row, thereby reducing'the stress on pawls 284



have a shallower slope and therefore lesser height, as measured from the

longitudinal axis of the"apparatus, than the other teeth in the row, thereby
WoahaMg2He stress on pawls 284 WO 2005/097233 PCT/USZ2QTRUSABIE/Q206

06 -13 prior to the first use of the apparatus by the user. In order to

possibly account for a single test cycle by the manufacturer during

assembly, two adjacent lesser height teethl ir each row for engagement

with pawls 284 may be provided. While this invention has been shown

anprigderibefinsusannt o refenasdusihnyss. the prissenpissdntienomay for a single

be mpdified,yithin,the, sriritansd, 56 %@@Mﬁi?ﬂlﬁﬁ!mé&ﬁ.@gsmgm%mh in each

other forms of drive systems, including but riot I_imlteb to drive systems
proviifiy encaerinfedvadyanedgd3kmayrheprmddsihion designs, possibly

such as digiRsafls iﬂJ@rﬁiB}PﬂﬁEi@l&H‘éﬁ%@dQﬁ&fBQ£@f%ch¥s TEIGIANGRANRY designs,

be utilized. For example, a gear set may have pinned to its axle’an output

5 méhstEEERidRVERGaR Ewihee cardifigd ishom suatiritausbsiopeahtiystitisdosure. For
ongarerf, ARRL ARSI BAL R RO P80 0MSINg; FRku ARA RRANELAEVR! G8BMs

teeth that engage a plunger rack, which racks are positioned on opposite
sid¥8 i the Pediaricek RN s e 56K g MIBEIR dasiprapesaibbraubias disclosed

Pitgh Hlamateriohihe DRikalng JRA6 5 PORMASIRMBEIRIMRY. "RYPR IR, 2 gear set
diameter which is smaller or larger than the pIun%er rack-engaging gear

tedY Sengmiticd 1n sty erps e hsardithrapassbomredas pigon. Such
10 hopsipgeRYROR! SREKRINE Y RIEM AL FOARIIEANERHY AHDERIAMT arc of gear

set having a larger pitch diameter, and a rack of the output member which
enGaetthenaagtejensstorrhahistumgksiartpetitica QRsHGiRige of the gear
smaieraRichIHaMeEs lofHdhr teiahAPh AR WRIRIRSh Yk iEhIR48Y, 8Bth&housing

plunger rack may eng;&e gear teeth with a first pitch diameter, a rack of

an' BUtFREARPRISRIHICH DAY HEYS 2 ch ARSI asad e Rydgeser than the
gepluigRirvih-Agamalior pitelaHiamataurtieg, anhoisshe vastohiCkelf set may be

5 posijtioned }?én he qpposite si%e of the g?‘ar set's center from the plunger 1
R FAERSUAAS) CrRMBEE BN BLIIS N ST SRR EFnISEHD pldbe cear et
sahaeing arhafer phah dhahaticaill nghoihéhapungemntaekyie fuphies the
in a rolli ear set design related fo the materials herein incorparaged b )
o VAREES BT AR Ry g GHeTy RS 2 SN aemeter. Sl
didmdter, toansthepitsbddiartiap ek gesn tegthiepgagihrihe dngugi g sateth with a
This application is therefore intended. to cover any yariations, uses or.
AR BV SR TR GeERFEr e TEe S g pson may
20 appiigagiogeis ieetnded tosomller pilch diapartayesdromthiegpradenthich is positioned
AIHIRE SHBSHRMG/UHUL KRRV GHRIPRBNY REHIGSIN A output racks, may
engage gear teeth with a pitch diameter that is the same or smaller than that of teeth
engaging the plunger rack. Still further, in a rolling gear set design related to the
materials herein incorporated by reference, the plunger rack may engage teeth with a
25  smaller pitch diameter than the pitch diameter of gear teethrengaging the housing rack.
This application is therefore intended to cover any variations, uses or adaptations of the
invention using its general principles. 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.
30 |



art to which this invention pertains. 30 - 14- CLAIMS WE CLAIM: 1. A
medication dispensing apparatus comprising: a housing; a drive member
within said housing and movable in a distal direction; a fluid container
defining a medicine-filled reservoir with a movable piston at one end and
an outlet at the other end, said pistoh4€ngageable by said drive member to
be advanced toward said outlet a distance equal to a distal movement of
said drive member when said drixg §i§ber is moved distally; means for
“driving said drive member distally, said driving means including a plunger
WhefdnidMt and a gear set shiftable proximally and distally with the plunger
element; alaichingelemerhinglugpgadaiehingilip.and a skid; said drive
memglée}r including an axially extending, skid-engaging surface along which
said"skit"I8%lidable as said drive member passes distally during
advancemeantysaid skid sah gaging suifaceahbving dstaxiatdength and a
proximalend .sairl drve membier a1one said, eXRLANGI SUMERS 306,

arranged with said skid so as to maintain said latching lip against a spring
end@pder Py kst Hessitient fidle BRI PIERRFEr OISR A id GFig Heskepiebaring
adanekdnieekingprionie: a dinahdoss adpimistiationepRe whergif Saigiember
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passes eyon&1 e proximal end upon administration of a final dose,
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disposed on said pIu_ng[er.eIem_ent to physically lock ‘said plunger element
to preEhiaRkEra0ss ias iaghing injEdingkid: The medication
dispesnsingappaibitmebielaina whareirisaithproximakbesid ofusaid ajong which
. kid-en (%I surfadcg comeri es a pro imeﬂ end .of said drive mem(P r..3.
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e medication dispensing apparatus of claim T wierein said skid'is
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that extends axially, and wherein latching lip comprises a transversely
a spring force in a first position free of said piunger element during dose preparing and
“injecting prior to a final dose administration; and
wherein said skid-engaging surface shifis distally of said skid such that said skid
passes beyond the proximal end upon administration of a final dose, aliowing said latching
lip to be urged by said spring force from said first position to a second position for
engagement with a latchable element disposed on said plunger element to physically lock

said plunger element to prevent further dose preparing and injecting,

2. The medication dispensing apparatus of claim 1 wherein said proximal end of

said skid-engaging surface comprises a proximal end of said drive member.

3. The medication dispensing apparatus of claim 1 wherein said skid is disposed

distally of said latching lip.

4, The medication dispensing apparatus of claim 1 wherein said skid comprises
a blade shape member that extends axially, and wherein latching lip comprises a transversely

extending flange.



extending flange. - 15 5. The medication dispensing apparatus of claim |
wherein said latchable element comprises a ramped distal face over
which said latching lip is cammable to reach a latching engagement with
said latchable element. 6. The medication dispensing apparatus of claim 1
wherein said latching element is axi‘élry fixed to said housing by at least
one flange fit into a slot provided in said housing. 7. The medication
dispensing apparatus of claim 1 wherein said spring force acting on said
latching element comprises a resiliency of said latching element tending to
return said latching lip to a neutral arrangement. 8. The medication
dispensing apparatus of claim 7 wherein said latching element comprises
a one piece metal stamping. 9. The medication dispensing apparatus of
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lalﬁng an opening throu géhic a latchable element extends to reach a
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6. The medication dispensing apparatus of claim | wherein said latchin g
element is axially fixed to said housing by at least one flange {it into a slot provided in

said housing.

7. The medication dispensing apparatus of claim 1 wherein said spring force
acting on said latching element comprises a resiliency of said latching element tending to

return said latching lip to a neutral arrangement.

g The medication dispensing apparatus of claim 7 wherein said latching

element comprises a one piece metal stamping.

9. The medication dispensing apparatus of claim 1 wherein said skid-

engaging surface is smooth.

10.  The medication dispensing apparatus of claim 1 wherein said latching lip
comprises a rim along an opening through which a latchable element extends to reach a

latching engagement with said latching element.



