.7 April 2005 WO 02/30495 PCT/USQO /27732 - 1 PEN DEVI CE FOR ADM NI STRATI ON
" OF PARATHYRO D HORMONE BACKGROUND OF THE | NVENTI ON This i nveMil@f0? el at es
to devices and nethods for the admnistration of parathyroid hornone

' (PTH) . PWO #3085 secreted, 84 amino acid product of the powmnsed/i7ase

parathyroid gland that controls serumcalciumlevels through its action
.on various tissues, including bone. The Nterm nal 34 am no acids of bovine
~and human PTH (PTH(1-34)) is deenmed-1® bi ol ogically equivalent to the ful
-length hornmone. Qther amno termnal fragments of PTH (including 1-31 and

1-38 for - ex®fi FEVICE PORrADNINISTRATRON QFt PARMTHYROLDI APRBONE anal ogues of
~either or both, that activate the PTH PTHP receptor (PTHl receptor) have

shown simlar biologic effects 15 on bone mass, although the magnitude of
"such effects may vary. RRdrerOURBHOFr agEeINSERRrONe adni ni stered by

subcut aneous ipj.ection using a conventional syringe-and-vial system
_wherein the | FGaPd*BYRPELPRTDIRGSS RenSvIiFes #Rd Bptbode px atR& al using a

syringe. sdaMenetrakhohSoffs&iifddilidorncedr@tayp tpegcpgrect amount of
| i qui d using conventional syringes. Because npbst osteoporotics are of

advanced S&§&etedsi ff| emspe Rl esusttoedd e remmadiango@Tathvroitded. 25
7 Apri | 2403 V002130095 PCLUSPLLA LL32, 1c8e1 SMBRIGHF; TR LOMENT! ON A

need exi sSts to provi e osteoporotic patient
on various tissues, including bone. The N-terminal 34 amino

acids of bovine and human PTH {PTH({1-34)) is deemed
10 Dbiologically eguivalent to the full length hormone. Other
amino terminal fragments of PTH (including 1-31 and 1-38 for
example), or PTHrP (PTH-related peptide/protein) or
analogues of either or both, that activate the PTH/PTHIrP
- receptor (PTH1 receptor) have shown similar biologic effects
15 on bone mass, although the magnitude of such effects may
vary. |
PTH and PTH fragments can be administered by
subcutaneous injection using a conventional syringe-and-vial
system, wherein the liquid PTH solution is manually drawn up
20 from a vial using a syringe. However, it is often difficult
to draw up the correct amount of liquid using conventional
syringes.- ' o
Because most osteoporotics are of advanced age,.a
- simple step-by-step procedure for dosing PTH is needed.
25




a conveni ent and sinple administration device that allows for the daily
dosing of a single, predetermned fixed dose 5 of PTH The/ fpei<Rb

i nvent i oRy@gRRW i shes this by providing a pen-type injgetighna98Yi ce
designed so that only a single predeterm ned dose is easily set. Moreover,
the present invention involves a pen device containing a reservoir of, PTH
.and a sinple step-by-step nethod for 20-adm ni stering the PTH t hat
virtually elimnates the concern of over or under dosing. By practicing
the invention, PTH is easSDMAgY OF SIHE GRVEN®IONSUlts in increased

t oughness or _stiffness gt site of a.potential trauma, such gs_a hip or
?egB d#P

spine of a pefs&IFSH 78 0?’6%‘?’%%’3 % PSERBPREPE LT  RAGST, Wity

abnor mal ly doxwedratTaRE B8imPRET adTIe] SidatGbHl BeviBe BESSNt1dwavention
pr ovi dese€ pen-type injection or delivery device and_a net hod for
admi ni st er9dFhe Saidie AOFLBEPE #i TP s #rofekespined ofixashidass ng

par at Byr ai#l pror mang. pIagehevgﬁ&éﬂ@ia@%&%mbiigﬁeéh€n9§r1§£ra' shape of a 26
witing pen having a reservoir containing a solution o H.  The el ongate,
conpact PEPEING RePgantypri ivlgctcn devicgcipriared shcthade avflysi npl e
injectiont i r{ﬁ"% . | easy,l.y y e device on
hi s/ her pesﬁgcyln&%}d%g% ev%g\é\ﬁ?ésgcefle%a%éﬁgg&s%thafﬁ%%?%lr'sit%% e 25

pr edet er myraRedodavientaani invebved\a tihmn gaviient castaining raot at abl e dose

knob attg%%]:m\gggt Q& B&.ﬁxgﬁgl aeggmﬁ tsm%pggg.ﬁstggiaegggg %(Oq:ob can be di al ed

I n both and reverse Irection W thout~causing a dose to be
del i 28r echdmiintisegtingt hbed®$8 thab ‘tiwsiallyokdfiminabas ytlonequdarinng

Bosthon Gl e, Q98 BGRLALON P SRS pho SalibLng, Ol o1 dose
i nj ecti onioofez@illy bamdaysterbdvand msdulta D ARLB0496¢ touyhnbsApiorl 2005
stiffness at a site of a potential trauma, such as a hip or
spine of a peréon with osteoporosis, or at another site
_15 having abnormally low bone mass or poor bhone structure.
The present invention provides a pen-type injection or
délivery device and a method for administering a single
' lpredetermined dose of a scolution containing parathyroid
hormone. The inventive device is in the general shape bﬁ a
20 writing pen having a reservoir-cdntaining a solution of PTH.
The elongate, compact shape of the pen delivery device
- facilitates the use of simple injectidn technigues and
allows the patient to easily carry the device on his/hex
person. The pen device is designed so that only a éingle
25 predetermined dose is easily set by the patient using a
rotatable dose knob attached to the proximal end of the pen;
This dose knob can be dialed in both a forward and reversé
Qirection without causing a dose to be delivered. | Although
"the dose knpb freely rotates, only one priming poéition and
30 one dose position is easily set.' By having only one dose
setting, this greatly simplifies the procedure for

administering an injection of PTH. Moreover, having only a



singl e dose setting greatly reduces the possibility of a patient under
dosi ng Orw%v%ﬁ%%j ng hinmself or herself. In an aspect of theApiadent

i nvention, Y “iIs provided a pen delivery device (10) conprising; a
pen-shaped injector body (14, 20, 42) having 5 proxinmal and distal. ends
and a reservoir (22) wthin the injector. body; a rotatable dose knob (11)
attached to the proxinmal end of the injector body; and a pen needle (23)
renmovabl y saghag i f_.the injector bady; )
characteri zeg i %ﬁa%e%g?ggh%%ltdwﬁgﬁﬁgg%gi%he ggﬁﬁglgﬁ%ﬁtmotfgianp%’ee“t
reservoi r “ME8F d99 e Lar cBoEo oy Aifisekf dranedrsedp.(44) to prevent dose
delivery of nore tahaaspef asetcnsi PEd & | : inj.ect apl of the
par at hyr oi d_har none; ap((ej .wher ei n i'?he q%?)é(‘h%g%lﬁ’ #awsggdg%%ghoq’gtﬁgg ;

desi gnat i dns’ %331})"?]6? VdCEp by F@prigitbd of administering the

par at hyroi d hor none, d. d ? nat,] i nel,udi pg. first step

desi gn;ti on correspgn%iéhgsﬁ%ﬁgdsﬁjg e Zﬂo%%rﬁgdggéfn‘?ﬁ‘éd&p)rihnalvﬁélqdosage, and
a secomd sPegrideedi guslt dostatoends pordliangetersosing?2) iwitddin ahedosage,

whi ch si ng} 48(%@159&1 n dosage is.the preset single maxi muminjectable
dose. In one e dimenf, the pen device may be di sposable and nay have a
reservoir of PTH permanabsbie fdxed midchi(mly hettatesd aro tdmedy. Wien the
reservoir of RTH. is exhausted fhe entire device is sinply thrown away.
This reser¥oT Ray E8n8 s?ﬁ%ff”é]egq%%%ogé’l;t?f‘ﬂge per manently seal ed within
the injector body. hnpanohéedle emdideRBiablPeaPeichBY RE heugablg; and the
reservoir m conpri se a replaceable cartridge. Once the PTH in the

cart ritdge €0% odx bBE| dBIeRF AP tipl e injections, the enpty cartridge is

removed from the pepnapsegeleidant thddephblipfh-did hdhesh EITH

contained within the reservoir;

said injector body has a first hard stop (44) to

prevent dose delivery of more than a preset single maximum
- 15  injectable dose of the parathyroid hbrmone; and

wherein the dose knob is marked with step
deéignations (40) for a step-by-step method of administering
the parathyroid hormone, said step designations including a
first step designation corresponding to a singlé |

20 predetermined priming dosage, and a second step designation

corresponding to a single injéction dosage, which single
injection dosage is the preset single maximum injectable

dose.

In one embodiment, the pen device may be disposable and may
have a reservoir of PTH permanently fixed within the injector
body. When the reservoir of PTH is exhausted the entire device‘is
simply thrown away. This reservéir may consist of a glass
cartridge permanently sealed within the injector body. In another
‘embodiment, the pen may be reusable and the réservoir may
comprise a replaceable cartridge. Once the PTH in the cartridge
is expelled through multiple injections, the empty cartridge is
removed from the pen and a new cartridge filled with'fresh PTH
solution is placed in the injector body. In all cases, .the pen is
designed so that the pen needle is easily removed by the user

facilitating single use of the needle.



solution is placed in the injector body. In all cases, the pen is designed
so that the pen needle is easily renpved by the user facil4iApii26Q5single
use of the needle. 7 April 2005 3a BRI EF DESCRI PTION OF THE DRAWNGS FIG 1
is a perspective view of one enbodi nent of a pen delivery device in
accordance with the present invention; 20 FIG 2 is an expl oded view of the
device of FIG 1; FIG 3 is an enI%Fged perspective view of a portion of
the pen device of FIG 1, particularly showi ng the dose knob and housing
conponents; FIG 4 is an enlarged |ongitudinal sectional view of a 25
portion of the nedicatl ' nsing device of FIG 1,. particularly
showi ng the button agislg%gl gkgegb%é]é%‘vﬁﬁ M RYENGDDL: FIG 5 is an
enl arged per&fgectii vies \d @lrspecRabbi dk ewSEE! bRE, eboliifefBdi£a] 00,
di spens%erlgi dervi”%[e of FI.G 1, 30 particularly showi ng the button assenbly
di sposéfi'n THe “Vo0SE RibFcoprdange; ¢ibh Ehe appesert obeverdsidmnal view of
theo7 April @052 Wa Q2 IMI9aBETLHSP L2732 aavice "BEigaAL 1 on di spensing
device of FIG 1, particularly showing the insu FTcient r'ermdi ni ng dose
stop on theFl&- Fpprodehiendarord perseepoink mgiev opt on pdtiwadstrew, Fl G
7 1S apHewWR de tqt i i.cient .renpini ose stop
on the nut\ﬁi S i_nk’gjﬁ;gggeneﬁ?g \:/L\A't éf%{;@%?%%i%ﬁééél‘gif%a%%;%ﬁe %%8 is a
perspeé?ﬁb@ﬂﬁﬁéﬂg cemparEngls;section, of a housing part in engagenment with
e, dose KN#26.Par {subAbhYar 09 S  Bfattlll SLLEHodd e b 10 20O

25 portion of the medication dispensing device of FIG. 1

r

particularly showing the button assembly disposed within
dose knob:; |
FIG. 5 is an enlarged perspective view, in partial
~section, of the medication dispensing device of FIG. 1,
30 particularly showing the button éssembly disposed in the
- dose knob;

FIG. 6 is an enlarged cross sectional view of the



10 FIG 9 is aviewof FIG 8, except that the unit click finger is behind
t he end-of -dose flange; FIG 10 is a view of FIG 8, except! Apia£0@he unit
click . wongmiei s shown in the dial splines during dosimgyusei/f3737211 i s an

enl arged sectional view of a portion of 15 the nedication dispensing
device of FIG 1, particularly show ng the relationship anong the butt.on
assenbly, dose knob, and housing-wil-e the device is at the end of dose
position; FIG 12 is a longitudinal sectional view of the 20 medication

di spenshédti ctvacie difsden@ing, deeitbcot arty. sShowaididuh@rdosenknehgafter it
has been rotated to the zero  position; FIG 13 is a viewof FIG 12 except
that t heheIoSsUEDrieids rsEeAniagr 0P8 aSkeP tPfutthaadpEprEeashinge nut are
25 engaggd i e S o) G 14 is a viewof FIG. 13/
except thaté%r%%%ld%%ézggeaﬂagﬂ%egﬁg@ﬁal%‘g' up; FIG 15 is a view simlar
to FIG 11, BHbwihgia e vdeweocfkRE6. r 6t agederi8Othaandteur t her showi ng t he

but t.on jnitial ly .30 depresse fore dial, novenent takes place: FIG 16 i's
a visew %Qéllql%%éll%l,t sﬂegnv?ngr?glgghgoglga Eﬂ%v?rrllgth%or\l/uer% orl\f\llarealg%g%w di st ance;
7 Apri |lw2EhaNE ¥ 304 PhePCEAESOER7732 - 5 FIG 17 is a view of FIG 15,
showi ng the dial having noved forward half of a thread . pitch;, and FIG 18
is a view off I GE &Ff T PEEFPECHAV St FL®Ben T PAIHG N 8575108 eRE- B - dose

posi t i offoudiicAlgaR ESERGETEfAbN OFPREFERRED, &/BLAIHVENES tTa 1penydevi ce of

the present, invention is_generally illustrated in FIG 1. The pen device
10 i s i?P?W%FQ#ﬁRR&qﬁlt click finger in the zero position; ‘
10 FIG. 9 is a view of FIG. 8, except that the unit click

finger isrbehind the end-of-dose flange;
FIG. 10 is a view of FIG. 8, except that the unit click
finger is shown in the dial splines during dosing;
FIG. 11 is an enlarged sectional view of a portion of
15 the medication dispensing device of FIG. 1, particﬁlarly
showing the relationship among the button assembly, dose
knob, and housing while the device is at the end of. dose
position; -
FIG, 12 is allongitudinal sectional view of the
20 medication dispensing device df'FIG. 1, particularly showing
the dose knob after it has been rotated to the zero
position;
FIG. 13 is a view of FIG. 12‘exéept that the dose knob
has been retracted so that the splines of the nut are
25 engaged by the splines of the dose knob;
FIG. 14 is a view of FIG. 13, except that a desired
dosage has been dialed up; | “ _
FIG. 15 is a view similar to FIG. 11, showing the dose
‘knob rotated 180°, and further éhowing the button initially
30 depressed before dial movement takes place; |
FIG. 16 is a view of FIG. 15, showing the dial having

- moved forward a small distance;



o

Y

~-a standard writi'ng pen and has a clip 15 attached to cap 16, 10 vihith™

allows the pen to be securely -fastened to a pocket or ot heAPd200%i ng
nmeans. Cap 16 protects the pen needle 23, as illustrated in FIG 2, and
provi des_access to the reservoir or cartridge 22. To hi ev he single
dosi ng fgiyﬁ W9 the invention, the i nj ector body ofgﬁﬂggggﬁﬁaevice is 15
designed with a hard stop. Although it is not critical where in the pen
device the hard stop is located, it st, however, be positioned such that

" the dose knob 11 cannot be rotated cuiwardly to a position where the pen

o will deliver dose greater than_a.predetermn,ned_ single Xi jum dosage. In
- 20 the situat ?gﬁ'vﬁgr PTH Y B iﬁngr]e'g’cﬁ%t?évanot;Pegf'alg?‘é%rosi s, a

set singhevdad Eyrfose 10f180rlahasrbegpielet erarigned to be effective.
Preferably, the hard stop is positioned-in either housing 20 or 14 of the
i nj ector bodyFI@ndi8more ssydert PEaFEG- i 14 LAGERE &Haki thenPeRreads 43, which
25 are | Qeatadign; tHeoddURlidBEePREEL 0o both housing 20 and 14. Placing
the. hard stop within threads 43 ensures that dose knob 11 is prevented
from Advanci ng outwardly a distance nore than that 'required to deliver a
predeterm ned _SiiGlie pdOpEscARRHRAF 0 SerBriRh CatSoFimPR) OW (he dose 30
knob, after dialing i1t outwardly to a preset position, 1s pushed inwardly
causi ng dri veTheepe? davdcadednthef prement i mvensgon i2806ney @@/ 311491

PCT/ USO /. -. 6 1 i stal dir i oN_Lcausi th | u n_of. PTH to be
expel | ed 1??#%%6#%%@%3?@%%& gge%%ur? leé} g‘r?rs]g'rse lﬁhggeo%#%% C"sfl ngl e
accur at e adesandsrd detihiewedehoahichapata eritip tiite addsehkdobo 1damfid,he pen

accur at eadesends egenoanicnpata artip tife adesehbobo 1damfighe pe
i $5 ot at 8ot B Peme bR, e edPin B hanta R 88 BoBPERER i cat or -

Thi s cal iohhati carepnihdgraieéingg ofap 16 protects the pen needle 23, as

illustrated in FIG.2, and provides access to the reservoir
or cartridge 22. To achieve the single dosing feature of

_ the invention, the injector body of the pen device is

15 -designed with a hard stop. Although it is not critical
where in the pen device the hard stop is located, it must,
however, be positioned such that the dose knob 11 cannot be
rotated outwardly to a position where the pen will deliver a
dose greater than a predetermined single maximum dosage. In

20 the situation where PTH is being prescribed to treat

- ‘ oéteopdrbsis, a set single daily dosze of 80 #L has been
determined to be effective. Preferably, the hafd stop is
positioned .in either housing 20 or 14 of the injector‘body
and more specifically it is located within threads 43, which

25 are located on the interior portion of both housing 20 and
14. Placing the hard stop within threads 43 ensures that

~'dose'knob‘11 is prevented from advancing'outwardly a |

distance more than that required to deliver a predetermined
siﬁgle dose. As described in more detail below,rthe dose

30 knob, after dialing it outwardly to a preset position, is

pushed inwardly causing drive stem 21 to advance forward in



the dose knob is a S|gn|f|cant departure fromexisting pen _delivery
devices typically used for insulin or human growth 10 hor noh&rded00ery.
Those eX|@gm,@ngV|ces are characterized in that they cppygghlygs a great
nunber of Terent dosages depending on where the patient or health care
provider dials the dose knob. Mreover, the dose knobs of those existing
-devi ces are marked and cal i brated in_IaternationaI Units, 15 typically
having up to 80 different possible dose settings. .In contrast, the

admi ni St &hiOR; 8t PTHE £ 4Pk Tt | ad Y 8% s@MLY: 8nSbAGhEN %%@t erm ned,
non-varyi ng dose on a daily basis. Accordingly, device 10 is not narked

wi th | nt ecraeildadl tippegh the nemmesfid&th three di screte step 20
i ndi cators. Pr eée&g.p{;ﬂ%hﬁ& A %d rbqh&g%or é& n}g? d@&é % dose knob

as "0," "1," ese ep I'ndi cators ar
nuneral 4@el$vepedi hdi cla¢ opstidnt’, aﬁub'kﬁibmknbbsmmndftbha Pere ddeirad ned

prim dose nj tabl 0s . 25 In.,addition to the -
pen devi cé® Fﬁgngﬁegﬁé zﬁ%ﬁﬁ%i& ﬁQ%fgﬂ%h xﬂgﬁ%dpﬁimﬁWﬁcedure f or
per f or m ngoaitibnj eﬁam@t@f eﬁila'l a Tétaigl@tﬁi@detemmea intattagrd he dose
knob 11 until an arrow ("-") 41, or_other _identifying_ synbol, printed on

the dose KRSB E?S%§19?s+¥ﬁ%9§?9¥hef@UjbéP#éPFthPBu@ﬂdl%ﬁ%kHEH|9ﬁhou5|ng

14. Once the abk8VichébiDs Q%ﬂdﬂﬁhcﬁ&s% eeu;sé ﬁeenbexpgtiﬁ@ wardl'y
(towards the proxinmal end of the pen) un the first step or startlng 7

Apri| 2005elywegy/ @en%emqm;sall ?ezed forpéestlilen 5 hugamegkowidsi gnat ed
by thegg" 0% I [ t he
y ﬁ%at 8¥h8h€ Se% haLy {ie = eV|c§ ' Qev3LER AP 8ﬁ££€cé%£ﬁ§§§i)

user t I al kno i'sS correct positione
conti nue unetbabc@hewecawrdeﬁﬁvanwarg;aausmngberpﬁédéiéfﬁrﬂed dekrresof PTH.

Step desi%@g&hagﬁg"gn"wﬂéré-éﬂgﬂﬁ%%%%ﬁgwgr health care provider dials

the dose knob. Moreover, the dose knobs of those existing
devices are marked and calibrated in Internatiomal Units,
15 typlcally having up to 80 different p0331b1e dose settings.

In contrast, the admlnlstratlon of PTH typically requires
only a single, predetermined, non-varying dosge on a daily
basis. Accordingly, device 10 is not marked with
International Units, but instead with three discrete step

20 indicators. Preferably these steps indicators are printed
on the dose knob as “O;“ *l," ang "2." These step
indicators are illustrated in FIG. 3 by numeral 40. Step
indicators “1* ané wa correspond.tora predetermined priming
dose and an injectable dose, respectively.

25 In addition to the pen device, the invention also is
directed to a method or procedure for‘performing én
injection of PTH. That method involves rotating the dose
knob li until an arrow ("—") 41, or other identifying ' '
symbol, printed on'ﬁhe dose knob 11 is visible to the

30 patient through lens 12 in housing 14. Once the arrow is in
position, dose knob 11 can be pulled outwardly (towards the

proximal end of the pen) until the first step or starting,



printed on dose knob 11 and viewed by the patient through lens 12. After
the "0" starting position is reached, the patient further §6Pdt2985the dose
knob 11 until the primng position is reached.- A printed "1" appears in
the lens 10 designating that the second position has been reached. The

user theWWO8MES on di sengagi ng device 17 to cause the P4848%AFBL and drive
stemto nove inwardly (towards the distal end of the pen) expelling a
‘smal | amount of PTH fromthe needle. 7 Typically, the primng dose is
"~ predeterm ned to be 15 approximately 10-20 L. The primng dose is an’

| MPOX t ANt cSt§Pal Ast Péagﬁéap%%%%ﬁ%%%di byath@Weo 4 RS PahleeRh LRgerify  that
the pen i's working properly and tthat the pen needle Is positioned

correct| ylemsd 1ot Ehegheltl srewbsidigetet. stooelprild nipars thekpdsdd, the
.hext step._j R the .20-1 nvol ves r ' fir two steps of

rotati ngqﬁnﬁg’ gfhlaf)ﬁetﬁggp‘ﬁ %én +9° tlﬁecgr%rgggv{:%??%&%]ﬁzﬁmce?nég into viewin
| ens 12 ,comiiinegthlepkoobduy ord dedltiverihe 4 08inglevirgiddeecaninedihen
-rotati.ng {he dasg _knob_past_the "1 .indigator position, to the third and

| ast- osiqsgn?%dggggna?gﬁpﬂ§eﬁﬁﬁP PR §5 "2£” Athodgh3€e is preferred to
use Ar abiptifupeEr ahSdo88YkndiJl L ainds @quaaachef thy ol Sants Roagh Roman
numeral s .or letters wll %rpyjde the necessary vjsual feedback to the end
user si gn&end?rhe?theEetPosi) GrertARIWPPRLEHE pvF 98GR FosFRPON, the

i nj ect abatdene PasthésNrodSatisddleeubreRnap 1 BOnOOrT asROpesSniAga dose
which is customary for the treatment of a specific disorder using PTH in
t he case BSF1taERedPorBITRED | t & PX n"Lo PPRRZFT & £1¢alrPsdose of 7

Apri h020QRs i WRat1R430A98 Hd /4R $b32 ionBhadthden AvackBAli ORgd, to
ensure that the injectable dose does not exceed the predeterm ned quantity
of PTH, M§&rp&hendevsies|en diisiepsagingt Acuinarl’ stopFaisa: theedengs the dose

knob and drive stem to move inwardly (towards the distal end
of the pen) expélling a sméll amount of PTH from the needle.
Typically, the priming doée is predetermined to be
.15 apprgximately 10-20 uL,. The priming dose is an important
step in the method because it allows the patient to verify
" that the pen is working properly and that the pen needle is
positioned correctly and not clogged or obstructed.
‘Once primin§ is completed, the ﬁext step in the method
20 involves repeating the first two steps of rotating the dial
knob 11 until the arrow ("—*) 41 comes into wview in lens
12, pulling the knob outward until the “0" is visible and
‘then rotating the dose knob past the “1” indicator position
to the third ané last position, designated by the number
25 *2." Although it is preferred to use Arabic numerals, any
logical segquence of symbols, such as Roman numerals or
' letters will provide the necessary ﬁisual feedback to the
end user signaling the three positions. As with the priming
position, the injectable dose position is predetermined and
30 corresponds to a dose which is customary forlthe treatment
of a specific disorder using PTH. In the case of

osteoporosis, it is common to prescribe a daily dose of



knob from being dialed outwardly past the "2" position. The 5 exact
| ocation or design of the hard stop is not critical to the Apil@APPon, as

| ong as s€ knob is prevented from rotating past er m ned
I nj ect ag)l(;elﬁgg%‘e position. A preferred hard stop is oneﬁ(?ﬁg@ﬁﬁg%ﬁl aced

within threads 43 of either housing 20 or 14 as illustrated in FIGS. 2 and
3 10 by nuneral 44. The hard stop carB be made of any material that wll
stand up to repetitive contact with finger 19 of dose knob 11. In -
operati 8@ gf..t haspeendévned, tongesuild tkeagages imfeatshid desat ed inside

housi ngs, 14 and 20 all.owng the dose.kngb 11 tp nmove inwardly and outwardly
as ;%toeﬁsnf’gt SEG P Pﬁ‘égeﬁe%g? i gRenhsty h%gd%?é' k‘ﬁ‘b% P 1ot at ed

out war-didgyvitenger dk@;igueat wathyawhhkacouspi Bhoe A&t Witd desd stop 44,
thus preventing any further rotation. Preferably, hard stop 44 is nmade of
.the saf@obpfrem beqngefialedhantyardiegpast cohet fAttPepbtivmsi e . 20.

The exaehapeshbianibg 8t aaﬁi&grgfsme WAL Bebhe; S feads, | s; gf! ggted so-
that the dose knob, using the dose knob, cannot e rotated outwardly past
i nj ect abhe dovenpaonti on 1ong @ackhpodpse cknob"is presehed] fhempatient is
ready t ' t ] e.lpnjectipn site. The pen 25 needle
of deviggt%gggénp%§@a2§8?é%33%¥é%%%n%§eﬁ?iéfgéﬁéktcfs?rﬁp%ﬁ?ibTypr%alIy
conpri spmgferdedbheréndedpniedbre fhaedis nphabedGrittain celrdeieast | y

scr evvedbfogigﬂ

d off the distal d_of .the pen assemhl 30, After_insertion.
of -the pen neeﬁFe?OFﬁén%a% e%f.f%e%?eéiﬁ%s ﬂ?gﬁigﬂgﬁﬁﬁgﬂeﬁﬁé¥3§73 When
di sehgabiyngusiexratedd? i sheusaed stopvesntl e mose dhoihyd a1l ve stem 21
al so nmo L nwa g| 7 April 2005 WD 02/30495 PCT/ USOL/ 27732 -9 ina .
| i near gﬁ?bc?f% ¥5ﬁﬁ?dgptﬂ%-ﬁﬁg?5}tkﬁ% GIREHEE pEtR fWRIE 18 2 i ve stem

21 novedckBWRAEbY 1Lt pﬂﬁhﬁﬁeﬁﬁtﬁbn of the pen deviee, finger 19
“ engages threads 43 located inside housings 14 and 20 _

allowing the dose knob 11 to move inwardly and outwardly as

15 it is rotated from the "0" posiﬁion.‘ As the dose knob is
rotated outwardly, finger 19 eventually will come into
éontact with hard stop 44, thﬁs-preventing any further
rotation. _Pfeferably, hard stop 44 is made qf.the same
plastic material that is ﬁsed ko construdt the housingé.

.20, The exact positioning 6f the hard stop within the threads is
selected so that the dose knob, - using the dbée'knob, cannot
be:rOtated outwardly past_injectable dose position “2.”

' Once position *2* is reached;'the patient is ready to
insert pen needle 23 into the injection site. The ﬁen

25 needle of device 10 can be any type of pen needie_known to
the art, typically comprising a aoublefen&ed needle,

fixed in hub 50 that can be easiiy'screwed
ion and off the distal end of the pen assémbly. |

30‘_Aftex insertiog_of the pen needle, therpatient.dépreSSes
disengaging device 17. When disengaging device 17 is'pushed!

'.inwardly,Adose knob 11 and drive stem 21 also move inwardly



pi ston 210 (see Figs. 12 -14) within the reservoir containing the PTH
solution, shown in FIG 2 as cartridge 22. As the piston i/Apsii2édd by
‘drive stem 21 towards the distal end, it causes the solution of PTH to be
expel | ed wolbisiigh pen needl e 23. To signal the end-of - degguushiigr7zd nventi on
provi des both visual and tactile indicators. The visual indicator is |
'viewed by the patient through lens 12, as a distinct end-of-dose synbol,
such as a dianond shape ("0") 42, whi%h is printed on the dose knob. If
the patient does not see the synmbol he knows to continue pushing on the

di sengagi #g alelingar] Airfedipactowerdadtbatdistinmrded dthespeond hard stop,

which is . i nt, of., cont act between the 15 se knob.11 and the bul kheads
45 on houéﬁbéé)g'M Aasnéir 2%% %'\Q'ﬁgl gg}n{‘lgg?sb’e?%%%{ R &’&s@%gﬁl 8nd the
“bul kheadspbstéme210 heuwsi Bdgspr ezenls) fwithi dhHaveisedvdiie drive stem and

provides a tactiJe feel to th atient_ indicating the dose is conplete. 20
The inven??%‘??’&?wé:g‘rﬁgﬁﬁssgiﬁgéﬂﬁni§‘ﬁ?“["ha’cnvﬂ - RS SREHEREY80se knob

“from hei ngar ot athd RiigHoRCl 8bhesAeaCHy R@SiYd Wrend 21 fe BB kRedn -
insufficient solution of PTH remaining within the reservoir of the pen
devi ce. THigta¥ andyr Y sagsesnpheshetubioprafi @Bt by etmeldedt ance the 25

drive st egqx,_{:@,&fh tﬂe?f’%leehggggbi.ve‘fot %gg‘ggft&[g Sesz-c}ﬂl%oée%S%%Oi' r. In the

~case where a glass cartri I's use a ..reservoir, typically this
woul d be BdweRtBnriprovifiesobesh, vishad amd urmtid aldpetidatiorsn t ke

cart ) dospptlirnale L0194 BDER R E Mavaly ASCULBNL, The drive
dose Inobas a diiadtiamt eéeli-vérdasd sprisel, nudierasnfa dlesemd Shape the dose
:;?;?-? U%Vfg‘%"%ﬁzqi&ﬁﬁ%hd LSt %lrigir:]gdoén T @ dd 2982, VO P %4%§tient

does not see the symbol he knows to continue pushing on the

disengaging device 17. The tactile indicator comprises a

second hard stop, which is the point of contact between the

15 dose knob 11 and the bulkheads 45 on housings 14 and 20.

- The contact between the dose knob and the bulkheads on the

- housings prevents further trawvel of the drive stem and
p:ovides a tactile feel to the patient indicating the dose
is complete. '

20 ‘The invention also contains a mechanism that will
prevent the dose knob from being rotated to injectable dose
position "2" if there.is an insufficient solution of PTH
remaining within the reservoir of the pen device. This
feature is accomplished by predetermining the distance the

25 drive stem must travel to deliver the contents of the
reservoir. In the case where a glass cartridge is used as
‘a.reservoir, typically this would be about 3 mL. Of course,

. ,1 this volume is dependant on the cartridge's dimensional -
tolerances and can vary accordingly. The drive stem is

30 designed with only a sufficient number of threads to allow
-the dose knob to dial and deliver a discreet number of

 doses. Since the dose knob moves towards the distal end of



the threads on the drive stem 21 as the dose knob 11 is rotated outwardly
to set a dose, and the drive stemis prevented from novi ng DdRABPd after

each inj ' by anti backup features, which are descrj fully
bel ow, tﬁgﬁ%ﬁﬁgée knob gets closer to the end of the dr%@@ggggﬁﬁé t hr eads

wi th each injection. Wien the anount of starting PTH solution has been.
expelled, the drive stemw || be at-tite -end of its threads. To further
illustrate this feature, consider the exanple where the reservoir has only

40 L of IhePthrealist bAnthenarivadsedh &1 A ithiee@bseNknapdil his user
attenpts to perform another injection of 80 L. Followng the
adni ni st FARSRIPBERELALY EReSEHIF AFIRy W9 Fhecenive shemus®r woul d be

abl e to GRikRakLY PELiO ' d hfaugh Pldgn 1, "
however,%?Ley &buld Eotﬁ%giqg g% e_?% P%tatee%ﬁg sggng%8§q§% the third
posi ti on bagkupt fegtureshewhiise ane ydeogrtiheshrmiore fulhy bedewydile (40 L

20L pri{u_ng e Si the threads. o e dri.ve stem carrespond to
t he V(g)| urgegs%f kg% g’égﬁufjrﬂgﬁe?eﬁ%i %ﬁ%gex}dn r]Entetliller esarvorrs o @?ﬁ e travel
of the desé¢hkepabhalbngecthen?20 Wheweadse Gimduig d&ifi weastényi BTPossi bl e, hence

no further . rotatjon of the do noh is. possible. As_such, the user is
Unabl e t GoPBEAPE PRE Boel Emﬁff%ga %besi o \ﬁl’f&?‘ewﬁé bgnat (g gj pl e,
thus sigrald bg e tHReeafibal therpethdaieVilQ@idtsatBOthPE0pEAtYrsSet for

adm nistratign of the correct 25 predeterm ned dose. At this point, the
user woulSPRErtREr thgi sxargle nehper the yesefyoidi 8p6saBly, 4@ru d repl ace

the jgar toripdge 1wkt BnarbihinPRE . aftGS.arft-1H8 Rita¥hdeafaBRe el |l ed and
specific nmechanical configuration of the pen device and for purposes = 30
of this &SEMPAE A, PehEorRr anobhexi il ectdienl oE£d88i ghat eFelkewind ve axi al

posi 1 on ekl 0 kBEDoRgr 0L o, ol 3t JRARADGAT 306k e term
Istal"” shall designhate a tTelative 7 ri

The user would be able to correctly perform the steps
through the priming position *“1," however, they would not be

15 able to rotate the dose knob to the third position "2,” this
is because only 20 pL remain in the reservoir (40 pL = 20uL
(priming dose)). Since the threads on the drive stem

- correspond to the volume of PTH solution femaining in the

reservoir, no further travel of the dose knob about the

20 threads of the drive stem isrpossible, hence no further
rotation of the dose knob is possible. As such, the user is
unable to rotate the dose knob to a position where the “27
is visible, thus signaling the user that the pen device is
not properly set for administration of the correct

25 predetermined dose. At this point, the user would either
discard the pen, if it was disppsable, orlwould replace the
cartridge with a full one.

FIGS. 4-18 prbvide a more detailed and specific . -

mechanical configuration of the pen device and for purposes

30 of this application, the term “proximal” shall designate a
relative axial position toward the knob end of the delivery

mechanism, and the term “distal” shall designate a relative



WD 412/ 30495 PCT/US01/ 27732 - 11 axial position toward the delivery
needl e end of the delivery mechanism Al of the conmponentsApil 2883 cati on
devi ce 10, except cartridge 22 and needle 23 nay be nade of a plastic

mat eri al e suitable for recycling. Suitable 5 plagfi i.ncl ude hi gh
flom1polyﬁgr'%#§tes resins, which can be processed by g%ﬁ@%ﬂpggﬁal ,

I njection nolding and extrusion. In one enbodi nent, the housing parts 14,
20 and distal body 42 are nmade fromian -optically clear polycarbonate
material, and the renai ning plastic conponents 10 are nade from ABS resins.

These pl astiizls piied tiesy ebable, thd henakerpkidedid spasak ehet he device
environmental ly desirable. Referring to FIG 5, disengaging device 17

conpr i seFRL LI FEEPPRAR: i AL (RF thiheh wgneasotg gfpredimatiend. 15

Oyl ndri cadyiRQY o edBebRCLULES] c?géj'z%t aééqcf'?l%eﬁ:ié B33t BEyf BEMa8E gp annul ar
bead and further includes. an enlarged dianeter rlng-gﬁ conprising an

enl ar ged airmstdc fladierdailf that 58 shicabimndorsesryoiiot.s8uiagbkléor ns an

-enl ar ged _di ter . l.det . surface 60. Proxinmal end.of disengaging device
77 fust ndt B iBAARaRCh R U EF b o e SR P, Wi e otel

surface ik rhndeESeds byntegraht yoreanriecieed iloh Aellldawg awhi ndrical portion
48 by connectiaqn portions' 72 %ﬁ%(& 4).. Proximal end 51 includes a surface
74 (FI G IFHCT s 17 SPRe G R UM Hdudd® MonGiRoEPEtsn 196, 2953t erring to

FIGS. 4 anigthl, bdadseknabeldads shavar Rprdebank. cPage knob 11 is generally
cylindrical in shape and is hollow throughout its _axial |ength. The

di anet er RLYFEEEOPRIEHMRECT Sy apdrbliemneNRining plagtatl cefdonerEss at a
m ni 7YMm afrd Whied Frah 888 rEeff 1 i J1hGrids Q%eréwgléﬂl O conprises a

proxi mal portion 78, an _internediate portion 80, and a dista "portion 82.
Proxi mal thérebanmeEisgngiseesakhpf the device environmentally

desirable.
Referring to FIG. 5,_disengaging device 17 comprises a
hollow cylindrical portion 48 having a proximal end.

15 Cylindrical portion 48 includes a distal end 52 in the form
of an annular bead and further includes an enlarged,diameter
ring 54 comprising an enlarged diameter flat surface 58. The
inner section of surface forms an enlarged diameter shoulderx
surface 60. Proximal end of disengaging device 17 further

20 includes a finger-engageable eﬁd 68 having a recessed.
surface 70. End 68 is integrally connected to hollow
cylindrical portion 48 by commection portions 72 (FIG. 4).
Proximal end 51 includes a surface 74 {(FIG. 4) that is
formed ffom reduced length portion 76.

25 Referring to FIGS. 4 and 11, dose knob 11 is shown in

' detail. Dose knob 11 is generally cylindrical in shape and
is hollow.throughout its axial length. The diameter of dose
knob 11 is at a maximum at its prokimal end and is at a |
minimum at its distal end. Referring to FIG. 4, dose knob 11

30 comprises-a prdximal portion 78, an intermediate portion 80,
and a distal portion 82. Proximal portion 78 comprises an |

enlarged diameter portion 84, a tapered portion 86, and an



enl arged di anet er portlon 84, a tapered portion 86, and an 7 April 2005 WO
02/ 30495 PCT/ US01/27732 - 12 end-of-dose ring 91 extendi ngARME@E05t he

ci rcunf eﬁfﬁﬁﬁﬂﬁg“ proxi mal portion 78 as shown in FIG Ai,c.ﬂjgbgn%\]%l ncl udes

a botto Ce 89 (FIG 14) that constitutes a stop surface

engaged with the rear of the housing. Ring 91 also 5 includes an enl arged
"zero-dose" protrusion 88. The proxidralz -4 nner surface of flexible section
‘92 includes a tapered surface 96 adapted for engagenent with tapered

surface 56p@fof diceH g 991d@£dt%@1d13ﬁga%@>oﬁtc‘ﬁhée§998&hf@r&@@@r@ﬁi surface
98. Surfaces 96 and 98 define the inner surface of finger 10 94. Proxi nal

portion 7BrefimeloRMelrn 78 @ mhowndrudds a4 -f Ring Ylshagbedes cove 100

- (FIG 4) SECH r Q0 ' c r bIeIegs
.102, 104. BLs e?%rrl f%é—"@é&%%l gLe‘ cﬁa(e%%%ﬁ%@%ﬁe%%cgt%gs%# i nwar dly

ext endi ngwhengemga@ﬁi Wi tdne mmmﬂ/\/aﬂnﬁ ymusﬁ.nendngnghgelsdlo, 112,

distal_to,the Lnwardly exte |n fi 1 rdI ng finger. 106

nol udes APOIRIEY &% perars St RN O e e

surface 1ﬂ;ﬂerL7s1kﬁ\a<s@,oflfmnﬂm seudluﬂﬁgzprmmﬁaéstapeapdrsarface 20

120, flat 122, and distal tapered surface 124, outwardly extend| ng finger
- 110 comr?&égaﬁep?%x?th‘% e FRUAISREEE I’Z(‘r'h &appred15uriage P ert 130,

enl ar ged ahaaﬁgéélﬁyré@«%e 132, a0 & dexty@lspgoeh gdtaﬂé{»@aes&ﬁéac@t war dly

extending finger 112 includes a proximal tapered surface 136, a 25

shoul der 288, SenfagearYedd fHfetdaling ftdee lIﬂP@r angfacei @faf-lng%ered
surface 143. Referring to FIG 4, a series of axial splines 142 are
arranged Ci rcunferentially about the inner surface of dose knob 11 at the
area where pr oR¥omimgpbdni 8 Heeaifs dose knob 11 further includes a

first U-shaped groove 100 (FIG. 4) and a second U-shaped
groove (not shown) which form flexible legs 102, 104.
‘Referring to FIG. 11, each leg 102, 104, includes an
- 15 inwardly extending finger 106, 108, and an outwardly
. éxtending finger 110, 112, distal to the inwardly extending
finger. Inwardly extending finger 106 includes proximal
tapered surface 114, flat 116, and distal tapered surface
118. Likewise, finger 108 includes proximal tapered,sﬁrface
20 120, flat 122, and distal tépered surface 124. Outwardly
extending finger 110 comprises a proximal tapered surface
'126, a flat 128, shouldexr 130, enlarged diameter surface
132, and distal tépered surface 134. outwardly extending
finger 112 includes a proxiﬁal tapered surface 136; a
‘25 shoulder 138, an enlarged diameter surface 140, and a distal
tapered surface 143. ' _ | '
Referring to FIG. 4, arseries of axial splines 142 are
arranged circumferentially about the inner surface of dose .
knob 11 at the area where prokimal portion 78 meets
30 intermediate portion 80. The circumferential array of
splines 143 is interrupted by legs 102 and 104. In one |

embodiment, there are ten splines 143 positioned about the



30 internediate portion 80. The circunferential array of splines 143 is
interrupted by |l egs 102 and 104. in one enbodi nent, there aApilt2885spl i nes
143 positioned about the 7 April 2005 WO 02/30495 PCT/USO /27732 - 13

i nner cir ce of dose knob 11. Referring to FIGS. there is
shown a Bfg?ggkg§ of splines 144 extending circunferenﬂ%g‘ yﬂ%é%tt t he
proximal interior surface of intermediate portion 80 of dose knob 18.

Unli ke splines 143, splines 144 extend 360 about the inner circunference
~of internediate portion 80. In one enbodi nent, eighteen splines 144 are

posi t i oneginfigg heihaimBaedhdd|dMeidse 2obCil CUREEELALAR| cslaarges 3apart from
- an adj acent spline. As best shown in FIGS. 8-10, distal portiaon 82 of dose
10 knob 1&“@0£%ri§%@¥%1kﬁ(§99Wﬂ F Pdvgalisy of seiires HWamsttandipartion
148, and g; fishibr&0d; SONPris ' : Q@gg} | 150

ext endi ng.Jéxt er na]!:I y abIc)){}{D élt]{ﬁiéﬂgc"‘ishrezE;’rlJ g‘?@%eng# | St %fqllg%ét%q%% 82. Splines
150 are iantetrmegibate noxtiepl8hed tsée ¥hebeldr eynlikersplamesdilddnt , 15

't her e ar e_gi pl.i.nes each . .correspondi ng to respective spline
144. s %%n’g‘q‘%%e'p%%xge%dn% to?“het ﬁ‘g“%ﬁl? %%%?F%&egr?? axially
i nto redutetethadidies wartian 80148:nh“6tmesenfsaesaﬁn§m' @ﬂSe:Eg‘lﬁ:d ééi?isﬁﬂtiﬁésas
~splines 1 Referring to FIG _11 ousing parts 14 and 26 forma 20 _
pr oxi nal g%%o ejﬁﬁﬁﬁékﬁ- éﬁFﬁbéﬁ@& §gFPatel1®® 1%aling parts 14 and 20
further feiftantetdtiiabRidgedd P4t F8oANEn fa} ARt kit erenti al

surface 160 as_ shown in FIG, 11. Housing part 14 further includes a
senicircul ar rdYgeestsFhaweyAin FEGH-sBafllOendis kel anrtivudih @ipdese20

incl udes REolr PP V&S JEd 4 oea'i'alatlof%ﬁ%,eelés}‘ 'Mé&&é@ih%ﬁ@ta ving an

inwardly extending finger at the end thereof. Finger I ncl udes a

proxi mal Pepeted K1 @l B7Ziswsilclend comprising a series of
‘ elongated splines 150 extending externally about the
circumference of distal portion 82. Splines 150 are in
alignment with splines 144. Therefore, in one embodiment,
15 there are eighteen splines 150, each corresponding to a
respective spline 144. As shown in FIGS. 9 and 10,.two of
the splines 150 extend axially into reduced diameter portion
148. These extensions are indicated as splines 152.
Referring to FIG. 11, housing parts 14 and 26 form a
20 proximal groove 154 having a tapered surface 156. Hdusing
ﬁarts 14 and 20 further form a helicai spiral groove 158 and
a tapered circumferential surface 160 as shown in FIG. 11.
Housing part 14 further includes a semicircular ridge l6e4
near the distal end thereof. Housing part 20 includes
25 grooves formed therein to define a flexible leg 168 having
an inw;rdly extending finger 170 at the end thereof. Finger
170 includes a proximal tapered surface 172, which -
te;minates in a flat 174 and a vertical edge 176. Housing
parts 14 and 20 include transverse ledges 178, 180, |
30 respectively, to reduce the diametér through the proximal
~end of the housing. Ledges 178 and 180 include flexible.
'tangs i82, 184; regpectively. | o



termnates in a flat 174 and a vertical edge 176. Housing parts 14 and 20
i ncl ude transverse | edges 178, 180, 30 respectively, to redutuil 285 di-amet er
t hrough the proximal - end of the housing. Ledges 178 and 180 i ncl ude

f1exi bl e WOHHYEIS182, 184, respectively. 7 April 2005 WPEYYH3Ees2

PCT/USO /27732 - 14 As best shown in FIGS. 12-14 and 18, pen device 10
further includes nut 36 and drive st 21. Nut 36 is generally cylindrical
in shape and includes a pair of axially extending grooves 186 (FIG 2) to

formresilient roxi mal 1 egs i ncl.u . xi mal raised
portion 190 an%s ?D\A%g&}s%qwnagflaﬁﬁgsé%‘nm | %dé%%lnggnlg%%l?%% 12). The

di stal enflupthemtimfl wlaphutes cadnéndeingedteyedl- | Nue Benber 194 having a
plurality of teeth 196 thereon. The interi,or .surface of, the distal end of
Pt 36 109PREFEERS S HadReRTy fhe SRR B ST R8s S RRERISE about 3500
about theakpaely SaHiaRB R grvbvas. 186 grmav.e A0@od Foirl Fedidient he distal

end of _drive stem21 to formlegs 226, 228 (FIG 2). Ratchet teeth 204 are.

| ocat €3 ORTPWEIdbpRIHd 8BS -dESchr leg, 188 NTNIEE an@raximrlyraisedd al ong

the | engt Bopk: g i M L tei® Zhaflfi 0004 POV &30 diogt B@1dhakalognd, which
constitutes plunger engagenent portion 206. Helical threads 208 extend
al ong t he (B%#al 13lendihe stisgeily endt efnput |Iysopgisgsganpepbargedem 21 fits

within tgegyl {06 o a8ia19204 Ul PhurfiS SN QN ekl §96 12- 15, pl unger
engagenment portion 2 20 of grlve stem 21 1S in engagenent with piston
210 of cthereéee e ideriodgeuzfare Ul diistteiln eddr ofi dgle 3¢ et ai ner 42,

Penur At it o AT B ROH3 DR ok Brollds, RO hber 212
whi ch opeabgut 28he dnmiqratses faicel bS st . endirarve 2Ok igl1dotwed raf a cap
216 the: distal énd of drive stem 21 to form legs 226, 228 ({FIG. '
2}. Ratchet teeth 204 are located on two opposing sides of
drive stem 21 and axially extend along the length of drive
.15 stem 21 from groove 200 to the distal end, which constitutes
plunger engagement portion 206. Helical threads 208 extend
along the axial length of drive stem 21 legs 226, 228. Drive
stem 21 fits within the cylindrical opening of nut 36.
As shown in FIGS. 12-15, plunger engagement portion 206
20 of drive stem 21 is in engagement with piston 210 of
cartridge 22. Cartridge 22 is housed within cartridge
retainer 42, which is permanently secured to housing parts
14 and 20. Cartridge 22 is manufactu:ed of glass and
comprises a tube defining an inner chamber 212 which openly
25 terminates at its distal end in a neck 214 having a cap 216
ineluding a rubber disc 218 diéposed thereover. Needle
assembly 23 comprises an interﬁally threaded base 220 and a
~ delivery needle 222, Internally threaded base 220 is _
threaded onto extermally threaded distal portion 224.0f body
30 42. Needle cap 46 fits over needle 222 to prevent an '

inadvertent insertion of needle 222 into the patient. Cap 16



I ncl udi ng a rubber ~di s “218 'di sposed thereover. Needle assenbly.23
conprises an internally threaded base 220 and a delivery refril@oe®2. - _
Internally threaded base 220 is threaded onto externally threaded distal

portion %Am%wlgody 30 42. Needle cap 46 fits over neegakgm%@%?gﬁppr event an

i nadvertent insértion of needle 222 into the patient. ril 2005
WD 02/30495 PCT/USQ /27732 - 15 snaps onto cartridge body 42 to conplete
the pen-like mechanism As describedsabove, in order to set a dose for
injection, it is first necessary to nmanually zero the dial 5 fromthe

initial rcagipd opesi thetrpigd Mad ab tesubhpneté rews the-nLrewi ous injection,
~The initial axial position of dose knob 11, in a non-zero initial radial
posi t i on WA TiE&pect to housing part 20 is shown in FIG 9. Specifically,

+finger 170 ofacheiskRdnBardinRAR, Snl esakedtbNs gk 09Vt 9f dose knob 10 11.
G oove 148 can be rotated by rotating dose knob 11 wth respect to the

housi ng. iDdsstdesh it éanhbrstbaesesshry tpempavably dsra dhehdinibt erference
"bet vegn afrfoﬂ%eel'?lﬁﬂglopaddfa{le dase ;s IRt ﬁ%' Eﬂe”&fﬁ@@eﬁﬂlt‘in 'Frgﬁdge 149 of
dose knob : and el efe e e. rii

a secon nt on 't ousing, 1.e., V cal edge 15
176 of hdisi pgeiviloger it7éctidrkedihee inddselkanrbal Jpesitian bdé dbseced axially

sur faces K55 37 e’ BpEei diE s parraad o805 R apdl roRPSSE [ the
; _ p : . S "I f the
user m sttak o ingebaeres0 timtshiown dnnPTassar yShec dbjpAdy, dfdaggagi ng
19, ¢ herdBy o6 EREFABSRRTRS i JRCE Rrai npPEGRT S4K e BPEF KRSH bel ng
pul | éd oufl. deopveonignossl botraltatedoby desetknghidse Wrddp nespeeh to
nouSi N9 201t 18° 22,818 YR 10,0920 IEN At Lhgger 170, as
shown i n*ErESSE.
retracted due to the interference between a first element on
the dose metering mechanisﬁ, i.e., ledge 149 of dose knob
11, and a second element 6n the housing, i.e., vertical edge
15 176 of housing finger 170. Likewise, dose knob 11 cannot be
~ forced axially forwardly due to the interference between
surface 89 on ring 91 and end surfaces 33, 35 (FIG. 5) of
housing parts 14, 20, respectively. If the user mistakenly
believes that it is necessary to depress disengaging device
20 17 to pull out the dial, finger 94 falls into groove 154
(FIG; 11), thereby creating an interference that prevents
the dial from being pulled out. Upon continued rotation of
dose knob 11 with respect ﬁo housing 20, splines 152 are
- moved into engagement with finger 170, as shown in FIG. 8.
25 This is the zero dose radial position of dose knob 11. This
radial zero dose poéition is communicated to a user in four
‘ways. The‘user hears a click as splines*152 engage finger
170. The movement of finger 170 over the first spline 152
into the V-shaped recess 155 between splines 152'causes a
30 wvibration in device 10 that can be felt by the user. In
addition, protrusion 88 on dose knob 11 is in axial

- alignment with protrusion 153 of housing part 14, theréby




25 This is the zero dose radial position of dose knob it. This radial zero
dose position is communicated to a user in four ways. The /WA 20@%ars a
click as ' 152 engage finger 170. The novenent o | 70 over

t he firsrﬁgi'ﬁﬁé 152 into the V-shaped recess 155 betm%%ﬁbggﬁ?ﬁés 152
causes a 30 vibration in device 10 that can be felt by the user. In
-addition, protrusion 88 on dose knob 18 +s in axial alignment with
~protrusion 153 of housing part 14, thereby 7 April 2005 WD 02/3049.5

PCTI USO1 lgrAdidlingl @ vREQELdingidakisHathandikalieed bBak HbeigesR dose
position - has been reached. This is further_ visually comunicated by the
presence TS L9k F6RCEeADOTRES if Furthey viswddyvesommunigatadsby- 1011, "1

and -2") e gl 88 ar LD gﬁrﬁgﬁﬁgloalifﬁqﬁﬁgdhage portion 80 of dose-

knob 11. These nunerals are al Iy spaced about the circunference of
portion 80 as A |deygEesapfdnumeFaGs 3'0The"lemndl22i") alreuprhgtedronlsd is

al i gned w rs.so _that _the approptd ate .nunber appears in the
| ens S’po\rll%ﬁdgl]aﬁtur}ﬁfga %B%%Ouel??ﬁré'?gf'ﬁ ep??ﬁgg%? é%é’fsflﬁ’élae%%@aﬁ: A rai sed
r ect angulEheseponinicanl63réFh&li¢d)l 19f shepsd labdus kbeatedcafbhenbase of

| ens 12 to. enhance the nu al s thus pmaking themeasier to read. Wen the
initial 5H%ﬁﬁr OPS%BeQEhgﬁiﬁﬁﬁr?ﬁﬁda+?oﬁF 1 3-15The Jpepple, iBose knob 11

My be axidAlding gafdctiedid apigdesewiinechdif®2es, 6 §had LReD MM as
illustrated in FIG 13 for a dose to be set. As dose knob 11 is retracted,
| edge 14FHREFREIEFSpRYTOREURPRGAT F niBr theolens weppngiprdingousi ng finger 170

~ bei ngol n angreewpal pwikl 5P| tRESsinie! Hoglhaddintl i.0n, apkéegén&éfaff dose
knob 11 are noved into engagement W th splines 192 of nut , as shown in
FIG 13. Pogfdenddde KREE. 111) sof nlengob?-sethdosgegostt Eba basecodfit ch

" lens 12 to enhance the numerals thus making them easier to
read.
When the initial position is reached and the arrow 41
15 is visible, dose knob 11 may be axially retracted a
predetermined distance, e.g. 3 to 5 mm, as illustrated in
FIG. 13 for a dose to be set. As dose knob 11 is retracted, -
ledge 149 is moved past housing finger 170 resulting in
housing finger 170 being in engagement with splines 150. In
20 addition, splines 144 of doée knob 11 are moved into
engagement with splines 192 of nuf 36, as shown in FIG. 13.
When dose knob 11‘is in a dose-setting position the clutéh
mechanism comprised of splines 144 and 192 is engaged and
rotation of dose knob 11 cauées corresponding rotation of
25 nut 36. Rotation of drive stem 21 is p;evented by a key-
' keyway type of engagement between the anti-backup tangs 182
and 184 and drive stem,zi. As éhown in FIG. 7, tangs 182[
184 form a key, and drive stem 21 forms a keyway which comes
iﬁto contact with thé sides of the key. ,
30 Upon rotation of dose knob 11 to a positive dose radial
position, fingers 110, 112 move within housing groove 158 in -

the proximal direction to retract dose knob 11, thereby




mechani sm conpri sed of splines 144 and 192 is engaged and—+o6t-ati or—of--dose

knob 11 causes corresponding rotation of 25 nut 36. Rotati ohApdi2805ve stem
21 is prevented by a key- keyway type of engagenent between the anti-backup
tangs 182 and 184 and drive stem 21. As shown in FIG 7, tangs 182, 184
forma k¥ongmesdri ve stem 21 fornms a keyway which com?§TfllSm/25’7~t!ont act with
the sides of the key. 30 Upon rotation of dose knob 11 to a positive dose
radiall position, fingers 110, 112 e within housing groove 158 in the
proximal direction to retract dose k éb'll thereby 7 April 2005 WO

02/ 30495 ,PCT/ USQ1/ 27732 I ncrea the axi al sta et ween staop
T daeleds i e (i SR Dl B P aSr s e 0.

Rot at i on Mingde3eaknobtdd Satsafed Qiat 3ENCOTnAMSimf e-tdhatla, boternal
hel i.cal raised grogve 198 of nut 36 rotates along external threads 208 of

“drive st dfteticg edudesadmas 1l canges rotreiont Aok spobrhg axi al
di st ance. A%, $heWAci fcafl Gt Al 99305¢ RS CIdnalt Stbecatsgg SPI i nes

.150 to nove past housing finger each spline 150 noves past finger
170, %t cRisanad threeds 208 dbfc@rlwéﬁemy%rmu@uﬁf Ttad baldi bl e

I ndi cat i g4 %Elghseet-agtng Qi %n%ﬁtlg ggﬁg a{se%qtteed A%ggmelﬂr' m ng

setting has n set reno e cover I's"Fenoved to
expose neddi.e 1222rotﬁheone@ﬂldpsa; lqmmbnﬂ.édcwqwm Gplhantbs d&dssedmeuef ace 70

of 15 d| agin v 17 J.5, pysh rfor nalr sh to prinme the
pen, f?%r%%e%pﬁgﬁgﬁ kf grecle'rzosetﬂﬁ Sﬁe‘% %f‘ cfaguq; n eﬁwga% nto
rrechanl caﬂ:lngeurpeﬁ'at elascalm |abe‘d:lrmﬂce tt:ud:d:q»u:b,eltﬂrmmhtyhplresﬁ)éd:ﬁgto t he

dome A S Dam 0SS LRl oSl e 4l gRe TP dose 20
: reached.
Once the priming Setting has been set, cap 16 is

removed and needle cover 4§ is removed to expose needle 222.
The needle is pointed upward, and recessed surface 70 of

15 disengaging device 17 is pushed to perform an air shot to
prime the pen, with the pushing of recessed surface,70
causing the pen to mechanically operate as described more
fully below with respect to the dose injecting.r
Specifically, after the air shot priming, once the dose

20 setting has been set, the needle is inserted into the
patient, and recessed surface 70 of diSengaging device 17 is
pushed. FIGS. 15-17 illustrate the initial stages of the
injection process. Referriﬁg to FIG. 15, as surface 70 is
pushed, disengaging device 17 moves forwardly independentiy

25 of dose knob 11 until button distal surface 52 bottoms out
against internal dial‘shoulder_141._Thefeafter, disengaging
‘device 17 and dose knob 11 are moﬁed together. Referring to
FIG. 16, as dose knob 11 begins to move forwardly, tapered
finger surfaces 134, 142 are forced out of tpeir respective

30 threads 158. This causes fingers 110, 112 to flex radially'
inwardly. As disengaging device 17 is further pressed,

fingers 110, 112 move out of respective threads 158, as -




patient, and recessed surface 70 of di sengaging device 17 is pushed. FIGS
15-17 illustrate the initial stages of the injection proces8priR8bérring to
FIG 15, X0®itice 70 is pushed, disengaging devi ce 17 pomiussi/frasanar dl y

i ndependently 25 of dose knob 11 until button distal surface 52 bottons out
agai nst internal dial shoul der 141. Th]r eafter, disengaging device 17 and
‘dose knob 11 are noved together. Referring to FIG 16, as dose knob 11
begins to ve f.orwardl %(ﬁ tapered finger surfaces 134, 142 are forced out

r

of their r3 v 8180 Rre& sdj_i%%".‘gal—”rﬁ@ éiﬁ'l@é? i gondippgs $22b80 f1 ex
radi al |y prusied,y £iNgedsSenoaoi MY A8 Ghith/ 4l fodit RET tReeseRdinihdngers
110, 112 mgve out of respective threads 158, as 7 April 2005 WO 02730495
PCT/ USQl /| XFxseds. 158 ighawhike meumen Smtdd. dligdndfginegchesi tbs1@ndont i nues’
to be pre ' I 10 112, 1m L nt t remajni pg

t hr eads lgoglsiear%saef Pig%gt%)%ng]ric’%%tflﬁmﬁé%%' fgL %élgac%?sf itS gﬁgem% {:d%ge

posi ti &n siiwen 95n (FIGS. 4110&ndidB. £ilipeemtve prenit dfousieggedss (FYG 4) of

dial finge 4 S ousing edge G _.B). and into groove 154 (FIG
11) creat eQFIZ;n‘ §ud| ems‘-'8l %Rg"%(l)ﬁ%%,&'ﬁ%ré@}) &r&ﬁtﬁsn@%aﬁuéa’aim e
confi r mat ieriiddasouhd, pthei-agy desevrididdan etk ecagsemlasoheen
conpl eted._ Fi ngg)r@ 94 is in _close proximty to st% surfaces 10 89 and 33,
35. Thus, Aet&ber PEEALIRHIese| ¢ | e Haifstabls sossndasakear advancenent

of the dosag@leRedli FEngBBCHAN $Mn Wiidde Hriokasitthe taf k¥enSEaPraRds t her eby
delivers the selected dosage. As_dose knob 11 is initial Fy moved T or war di y
the 18 cI8% @ ng3medRanThuf conpriestaridied glioves 144 igngheonodecoupl es as |

Splines 144viN@nau! a0t 2 nGAUEIEDletl (dE Yhld MBSaglofedbrlil 36 to rotatably
no

di sengaged dose knob 11 fromnut 36 prior to any axial enment of nut 36.
Dose knob ™erhagiem, which drives the drive stem and thereby delivers

the selected dosage.
As dose knob 11 is initially moved forwardly the
, i5 ciutching mechanism comprised of splines 144 and 192
| decouples as splines 144 move out of engagement with splines
192 of nut 36 to rotatably disengaged dose knob 11 from nut
36 prior to any axial movement of nut 36. Dose knob 11 moves
axially with respect to nut 36 until the distal end 193
20 (FIG. 14) of dose kncob 1i enggges mit flange 194 and moves
nut 36 and drive stem 21 forwardly to deliﬁer the set dosage
of fiuid. ' |
Referring to FIGS. 11 and 18, forward movement of dose
knob 11 and nut 36 is‘limitéd by the engagement of surface
25 89 of ring 91 with prokimal end surfaces 33, 35 of housing
parts 14, 20, respectively, as shown in ?IG. 15. Referring
to FIG. 15, there is a Small‘cléarance, e.g. 0.4
-millimeters, between nut gear or flangé 194 and internél
| ;edges 178, 180 of housing parts 14, 20, respectively. In
30 another eMbodimeht, the énd-of~dose stop may be designed to
occur between nut flange 194 and ledges 178, 180.



axially with respect to nut 36 until the distal end 193 20 (FIG_ 14) of
dose knob 11 engages nut flange 194 and rmoves nut 36 and df fiRid 28P8m 21
forwardly to deliver the set dosage of fluid. Referring to FIGS. 11 and

18, forwgy nt of dose knob 11 and nut 36 is lim t he
oGRS ORGP o 35

engagenment of surface 25 89 of ring 91 with proxinal

of housing parts 14, 20, respectively, as showmn in FIG 15. Referring to
FIG 15, there is a small clearance, €99~ 0.4 mllinmeters, between nut
~gear-or flange 194 and internal |edges 178, 180 of housing parts 14, 20,

respectively. Mdvederan@her-iegbedinent , i 4 hor&ndinala desenst %3'85@%'323“ | 2005

. designed to occur between nut flange 194 "and | edges 178,

WO 02/ 30455 §teiyqpssiye tr3antitbacken chamgs ot82r i M Stedma2lini s prevented in
‘the proXidplagdidBC i Jue apLis P $40S %ﬁﬁ' 1 eing .i n
engagerrene%fpévag{ h ratc lce%ﬁ teefhggoﬁééﬁ'ﬁﬁggg'ss%res Tha eﬁegcglagzbgggf drive
stem 21 rddHuiaf duiva [stemBd remainst amtabl erigsge nentconistdangi st on 210. Once

‘a dosage . conpheted, th ser releases his finger fromrecessed
surf-age ) egnﬁéglrtelwgl%slﬁ ésﬁ?gsgﬁae fromsurface 70, the flexible fingers

or springs 62,0 a eosabel has boeh!caipBssad, cruliddonsNagkekont Bei r
r el axed conditions, thereby automatically retracting the di sengaging

devi ce 175K (& Phee5GE6RH FRTFRCKo( - JHRS% iTsH <483 Re PFESEIER 12 to
prevent tfiondesnfiaeeb7b] thenTDekiigh é NBdvREted K adyanged when it is

again-noved to its retracted position. As discusséd, the inventive pen
device affir@ FECRbEheis sEressed seondicuivqnst &k sor sbervorelasadai ni ng a

FoLtoin sobaELtpate chckoty WESastenh UG W98 RSsEiLibis) ™
device 17 back to the automatic lockout position shown in
FIG. 12 to prevent the dose knob 11 from béing inadverténtly
advanced when it is again moved to its retracted position.
As discussed, the inventive pen device and the method
15 of 'its use incorporates a reservoir containing a solution of
PTH. As active ingredient, the composition or Solution may |
incorporate the full length, 84 amino acid form of
parathyroid hormone, particularly the human form, hPTH (1-
84), obtained either fecombinantly, by peptide synthesis or
20 by extraction from human fluid. The composition or
solution may also incorporate as actiﬁe ingredient fragments
or variants of fragments of'human PTH dr of rat, porcine or
bovine PTH that have PTH activity. .
?he parathyroid hormone fragments desitably incorporate
25 at least the first 28 N-terminal residues, such as PTH(i-
© 28), PTH(1-31), PTH(1-34), PTH(1-37), PTH(L-38) and PTH(1-
41). Alternatives in the form of PTH vériants incorporate
from 1 to 5 amino acid substitutions that improve PTH |
stability and half-life, such as the replacement of
30 methionine residues at positions 8§ and/or 18 with leucine ox
-other hydrophobic amino acid that improves PTH stability |

against oxidation and the replacement of amino acids in the




parat hyroid hornone, particularly the human form hPTH (1- 84), obtained
ei ther recombinantly, by peptide synthesis or 20 by extracdtARHh200dm human

fluid. T sition or solution may al so incorporate '
i ngredi en 0 z(r?j;'g%ents or variants of fragnents of hunman Pgiﬁ?sﬁié%% rat,

porci ne or bovine PTH that have PTH activity. The parathyroid hornone .
fragnments desirably incorporate 25_aggleast the first 28 N-term nal
- residues, such as PTH(1- 28), PTH(1-31), PTH(1-34), PTH(1-37), PTH(1-38)

and PTH(| 2540 - RlB! RalkhY 8$yhBihDEnEQREY: £1vE THWA | ANE I ate from
1to 5 amno .ac]j J'substitut ?g%)s;t ha%1 irrprov‘é PTHl Stﬁ% 1ty an%%\al f-life,
such as thistiahinge erewthetr 30imet Bicadi bbatedingnesesit PO sittalaisit® and/ or 18

with |eucjpe. .o er_ _hydr obi ¢_am acid that inproves PTH stability.
agai nst oéggarfélto@%éﬂ:faﬁ% rg% ggersﬁélﬁttagﬁea °ﬁ185a%#0%'f$rﬂﬁiél April 2005
WO 02/ 3049BHHCT/RISRY (24332 , PTREP (25387 aAgi anabbdd &f Vi rod ne@nRsi ti ve

I stidine or other amno acid that oves PTH.

am no acids such as  hi [ r
st abi 17 ty* %‘bﬁ“r@t"%@ﬁsé’.’fﬂé KEFSRYEPTabl EREEF nEOTRS mﬁaﬁ%ﬂ% PTHr P,

PTHr P( 1- 3épbrdddd Rl +3R) tahéh a%?h:ﬁﬁﬁy?faia-rﬂo%ofgwfs Quddpt activate the

PTH1 receptor. These forns of H are enbraced by the term "parathyroid
‘hor mone" neIIEH L geheriedal-| y Ther Bepmogke Way nbaeebtainast nbtaiavwed by known

reconbi napdc Mb U e %ﬁﬁi’gﬁ‘?‘% rAcphakerred hornone for use in the

invention is human 10 PT al so known as.teriparatide. This
particul ar PTR rrafdraeadsbdraeonst dbirl rzedisothei bmeemfidrunen Hefdhnl- 34) . A

SLeba) g 4 on e B DY 0, D0 TRSBC AT A s thod 210
.agent i ncompdreatesd @tso sthbilizedl sbilohions cofipimahdn BTH ficiaades a pol yol
whi ch incéé%ﬁ%if%ed solution of a parathyroid hormone can include a
' stabilizing'agent, a buffering agent, a preservative, and
the like. The stabilizing agent incorporated into the
-15 sblution or composition includes a polyol which includes a
saccharide, preferably a monosaccharide'or disaccharide,

_ efg., glucose, trehalose, raffinose, or sucrose; a sugar
alcohol such as, for example, mannitcl, sorbitol or
inositol, and a‘polyhydrié alcohol such as glycerin or

20 propylene glycol or mixtures thereof. A preferred polyol is
manhitol or propylene glycol. The concentration of polyol
may range from about 1 to about 20 wt~%, preferably about 3
to 10 wt-% of‘the'total solution.
The buffering agent employed in the solution or
25 composition of the present invention may be any acid or salt
combination which is pharmaceutically acceptable and capable

‘of maintaining the agueous solution at a pH range of 3 to 7,
preferably 3-6. Useful buffering systems are, qu example,
'QCetate, tartrate or citrate sources. Preferred buffer

30 systems are acetate or tartrate sources, most preferred is

an acetate source. The concentration of buffer may be in



-

sacchari de, preferably a nDnosaccharlde or di sacchari de, g BIZ8Iucose
P

trehal ose, raffinose, or sucrose.; a sugar alcohol such aé7

mannitol, sorbitol or inositol, and a pol yhydri c al cohol such as glycerin

or 20 praryd8e@s9l ycol or mxtures thereof. A preferredpppi¥filariss
or propyl ene glycol. The concentration of polyol wmy range fromabout 1 to

.about 20 wt-% preferably about 3 to 10 wt-% of the total solution.

@anpl e,

manni t ol

The

buffering agent enployed in the solut2lonr or 25 conposition of the present

“invention may be any acid or salt conbination which is pharnaceuti

cally

acceptabkheamdngapaﬁrabout ZranMt e ragad 156 0agie; o pefelrabilonalbduta PH range

acet at e, ThitP

“acetate or tarheab€abQUige8, soDstidH feldRfbositidhn dFCLRLCHSOLE
concentration of buffer may be in 7 April 2005 WO 02/3049%

~of 3to 7 ibg ly 3-6. Useful buffering systens are, for exanple,
‘citrate sources. Preferred buffer 30 systens are.

The
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100 ed t f
may S0 e bare har ot ey al o e P B, o BrBder vkt Pyt Ly

i nvention

pr eser varinegolenchenzylf aicehahpl Bhenel edeingalkoniyn ehiohbie, phenol ,
b | k th d hi h | et hyl
enza O@eﬂ@eﬁﬂ{)g{ﬁqe 11 BE0ZE Oh”i S uq:r?%”tlhe;%l%g gﬁ%gxga”gﬁ% enyl et hy

al cohol

nitrate mmﬂtha&.eparebeﬂ pps:ﬁpyl ephﬁéberp,r a3dmeaoisud amdm cresol

al cohol ;

para en. - propyT parape

‘mercuric
or benzyl

referred Ls mecre The ampunt of preservative enpl oyed
may rangg 6ﬁ$ﬁﬁBﬁfc f%tﬁdﬁ%ﬁ arehats- |oFeP§F§ﬁF§¢§bout 0.3 to about

contain

15

20

25

- 30

nannitol,_fcetate-and m .
i1s m-cresol. The amount of preservative employed may range

from about 0.1 to about 2 wt-%, preferably about 0.3 to
about 1.0 wt-% of the total solution. The stabilized

teriparatide solution can contain mannitol, acetate and m-

cresol with a predicted shelf-life of over 15 months at 5°C.

The parathyroid hormone is formulated for administering
& dose effective for increasing toughnéss and/or stiffness
of one or more of a subject’s bones. Preferably, an
effective dose provides an improvement in cortical bomne
structure, mass, and/or strength. BAn effective dose of
hPTH(1-34) is typically greater than about 6 micrograms per

day, preferably in- the range of 15 to 65 micrograms per day,

more preferably 20 to 40 micrograms per day. Doses of other

PTH fqrms having equivalent activity in standard bioassays
may also be uSgd. A subject suffering from
hypoparathyroidism.can require additiqnal or higher doses of
a parathyfoid hormone. Doses required for replacement
the;apy in hypoparathyroidism are known in the art.

. The hormone can be administered regularly {(e.g., bnqe

or more each day or week), intermittently (e.g., irregularly

‘during a day or week), or cyclically (e.g., regularly for a

period of days or weeks followed by a period without

- 1.0 w0 - Ypeseheatoval 1§01hu&1"@§b1 The Rl aaedhollgr makaptdeesdlti on can



15 cresol wth a predicted shelf-life of over 15 nonths at 5C _ The
“parathyroid hornone is formulated for administering a dose 8pfl@®PPve for

i ncr easi ngotwgress and/ or stiffness of one or nore ofp@nﬁgmj,ﬁ 's bones.
Preferably, an effective dose provides an inprovenent in cortical bone 20
- structure, mass, and/or strength. An effective dose of - hPTH(1-34) is .
typically greater than about 6 m crogr2hse- per day, preferably in-the range
of 15 to 65 micrograns per day, nore preferably 20 to 40 m crograns per
day. DosesdwfindsheatiPEH. f oPrefdmabig Rl lacinti naetbyed Yohde SEANTRT d

bi oassays AT 0_be used, A su ffering from' .

hypopar at I yrof dpsg?% c§ TRBGINS eF it M%SO&%I b‘ﬁe%odaslégaﬁ 13 par at hyr oi d

hor none. Bese&pbequnbeﬂaﬁﬂénﬁﬁm agaiRi 11y harRPyeha sRygogar at hyroi di sm are
The horpone can be administered regularly (e.g., once 30

known in tgﬁuart
or nore e& B&?tBF‘tG\BBkS’f & bR REid hqraoge persaghtl after auring a day

or week), pei-ie¥ChirC gul da eks
fol | oned E@ é peri ogh%/nmy?%gﬁ%%l%rl Ilﬂ"[ZAOO %%5253&%%% g%/%iﬁ%?%Z
adm ni str aﬁmﬁ}stpabienam:y PaH$ists fadminimictr ead engeadadt yewdpron peri od
rangi ng f 3 f 3 years in steoporotlc patients.

fngtgh Eg@h{ﬂﬁt 8&?&'@1& al a}un}léﬁ tﬁ' 6:1,1

Typi cal |y, nefrts mnis °g- par at hyroi d hornone persi st
after a 5 peridt wilhdhenamrmmaHEdﬂjfed}ﬁw‘lskilmédsﬁﬂetﬁé &Pt fga Of

admi ni stratiop_c ersist _for as a [ or-two r _nore, wthout
addi ti onalﬁlad?'noﬁlgg?r i BT p??s%ﬁq:lef% g&iéﬂsﬁa’t‘h%eo%%ﬂ |2%i n the
art that nbhebjowagobfgany Dimieniiesh, b)én\aaxthaft byt s atl O Yre@nd 10

-not by vva%/lgaf ‘Srﬁ fl| njtation, and that various al ternatives and
nodi fi cat PEAhheRs oY he madsstratbe éAbbaErRRed swhodimentepar t | ng

fromthe #pthohtaddpseOPEy frdl@he spirit and scope of the

dinvention.




invention. 7 April 2005 X-13877 EP =23 CLAIM5S 1. A pen delivery device (10)
conprising; a pen-shaped injector body (14, 20, 42) having 7 ApHi268% mal and
distal ends and a reservoir (22). within the - injector body; a rotatable
dose knob (11) attached to the proxinmal end of the injector body; and a
pen needl e (23) renovably attached to the distal 10 end of the injector
body; chHal¥@TEPi zed in that parathyroid hormone'is contained within the
reservoir; said injector body has a first hard stop (44) to prevent dose
delivery of nore than a preset single maxi num 15 injectable dose of the
par at hyroi d hornone; and . _wherein the dose knob is marked with step

desi gnati ons (40) for a step-by-s&&p nethod of administering the

par at hyroi d hornone, said step de%@g&ﬁgions including a first step
designation corresponding to a sin§1e‘predeternined primng dosage, and a
second step designation corresponding to a single injection dosage, which
single injecfion,dqsa Is :ege i MmaxL0um i nj ect abl e dose. 2.
The. pen deI?Ver?'ggggggk i ?%gagﬁapﬁﬁlﬁah%?gﬁﬁb'Zo t he pen delivery
device i s di spos@pren3zhappd ndecheriRahy (48vidle £3b)PaYing| ai m 1 wherein

the pen glekiMel Yarded S@1i endeus@bheresbrvbie @2n. dethivetledevi ce (10) of any

one of clains 1 tao 3 wherein the reservoir (22) is a glass cartridge. 25
5. The pdHedEPT W% device (10) of claim 4 wherein the cartridge (22) is
removabl e from t kerbgteblorddsedknob (11) attached to the

proximal end of the injector body; and
_a pen needle (23) removably attached to the distal
10 end of the injector body;
characterized in that parathyroid hormone is
contained within the reservoir:
said injector body has a first hard stop {(44) to
' prevent dose delivery of more than a preset single maximum
15 injectable dose of the parathyroid hormone; and
| . ~wherein the dose knob is marked with step
designations (40) for a step-by-step method of administering the
parathyroid hormone, said step designations including a first
step designation corresponding to a single predetermined priming
dosage, and a second step designation corresponding to a single
injegtion dosage, which single injection dosage is the preset
single maximum injectable dose. |
2. The.pen deliﬁery device (10} of claim 1 wherein
20 the pen delivery device is disposable.
3. The pen delivery device (10) of claim 1 wherein
the pen delivery device is reusable.
4. The pen delivery device {10) 6f any one of claims
"1 to 3 wherein the reservoir (22) is a glass cartridge.
25 S.  The pen delivery device (10) of claim 4 wherein
the cartridge (22} is removable from the injector body.
6. The pen delivery device (10) of claim 4 wherein
the cartridge (22) is permanently affixed within the

injector body.



6. The pen delivery device (10) of claim4 wherein the cartridge (22) is
permanently affixed within the injector body. 7 April 2005 Apd 2005The pen
delivery device (10) of any one of the preceding dains wherein the dose
~knob (11) can be dialed in both a forward and reverse direction before
dosing. 8. The pen delivery device (10) of any one of the preceding C ains
havi ng a housing (14, 20) wth threads (43) in comunication wth a dose
knob (11), where said first hard stod-(44) is positioned in the threads to
limt rotation of the dose knob. 9. The pen delivery device (10) of Caim

0 where the 710 Shep glaskanaliNact40) A LRCaG) NGl prALNg posi tion

indicator and the single predeterm ned I njectabl’e dose postion indicator
on the HREUAGLCIANS roerghe thendgapi ety (déviean (rOYlislednin one of the

pr ecedi BgeHaairBBwRETRidN e i AGEREi HOPL ARS GoSHEPND hard stop (33, 35)
to signal coppletion of the injection. 11. The pen delivery device (10) of

any one of the plEc&ngeti Wi dgNeFei MO hetparatdng 6ifdthdr none i s human
PTH(1- @4ceding Claims having a housing (14, 20) with threads (43) in

communication with a dose knob (11), where said first hard stop

(44) is positioned in the threads to limit rotation of the dose
knob.

‘9.  The pen delivery device (10) of Claim 8 where the
10 step designations (40} are the single priming‘positioh
indicator and the single predetermined injectable dose

postion indicator on the dose knob (11).

10. The pen delivery device (10) of any one of the
preceding Claims wherein the injector body has a second hard
stop (33, 35) to signal completion of the injection.

11. The pen delivery device (10) of any one of the
preceding Claims wherein the parathyroid hormone is human PTH(1-
34). |





