WD 2011/ 156373PCT/ US2011/ 039444 DRUG DELI VERY DEVI CE Background [0001] Thi s
patent is directed to drug delivery devices, and in particular to a

si ngl e- uswp 2diigPevabl e drug delivery device. [0002] 1 nj eecahlseoidrnsyys4 ar e
conventional ly adm ni stered through the use of a needle attached to a
syringe. The needle is inserted to the appropriate depth (e.g.,

subcut aneous, intradermal, or DRUGDEIAVMERY DEVICEhe plunger is noved
within the cylinder to eject the drug fromthe cylinder into the patient.
Many tines, the patient will be required to self-adm nnister a drug, in

whi ch case the patient is responsi blﬁfgr filling the syringe with the
drug, and then injecting the drug in = C%I ves. [0003] When dealing with
a di sease, g060l]as ditdbpites,is dirgddd rdrugrasliiveave:vices aadiinbsitieilaptoser i es of

i njections throughout the course of the day. For exanple, the patient may
have to adnisHiZe-Bic. dispeseblerdrag delivery é@ti¢g i nsulin injections before neals,
as well as a long-acting insulin injection before bedtine. There are issues
that can arise when this many injections are admnistered in a day,

i ncl udi ng t H80¢2}t entlngktablrdrogsearpadnventioradlyladsenistedkhohiglothefuse géd t o

adm ni ster one or re of the injectigns.. [0004] To address t he issues posed
by havi ng ¢ GesURpuacher 7 8 i doFmgedigh lp%irfégf(% ﬁﬁ_@ppwaak_jr%af? (o day,
patients of t@pctaRBLS, ihtPa dREHRSo Ot r &L QUBLY, Gnd _{He‘iﬁﬁﬂﬁf‘isqﬁd/\le@l%tﬁiﬁtl% I mnate
the need to manual Iy keep track of the injections. These punps nay be

i mpl ant ed suwyfindaltd gicctathe doggforo et Gilindeuni thi paticot.sMang tides.i thapaicnd be
strapped on o, .attach ext.ernal.ly to the patient. Th u or tomatic
hi eotor oy g ESREde SIFRERG 4 fuk ol ERs e TR HA B MR o

adm ni st er eﬁlﬁﬁ%'ﬂle(s%iﬁge witRshdl drig, 4n@ thdheinRatiheihe diby @uoiemteltde course of
the day. Typically, at least the control portion of the punp or injector is

i ntended to (8803 euseWhemdepliog teth 4 disepee.aupiat Ealiatesnt P drayierstoof t he
system t hat ikl g%r?eq of rﬁ{j&tfogg th%\&éh%m the course of the day. For example, the

patient may have to administer a number of fast-acting insulin injections before

meals, as well as a long-acting insulin injection before bedtime. There are issues that
can arise when this many injections are administered in a day, including the potential
for the patient to lose track of or forget to administer one or more of the injections.
[0004] To address the issues posed by having to self-administer a series of
injections throughout the day, patients often resort to pumps or automatic injection
devices to eliminate the need to manually keep track of the injections. These pumps
may be implanted surgically, although certain autoinjectors are designed to be
strapped on or attached externally to the patient. The pump or automatic injector may
have a microprocessor that follows an internal program to administer a drug (e.g.,
insulin) to the patient throughout the course of the day. Typically, at least the control
portion of the pump or injector is intended to be reused, and often is detachable from
the portions of the system that are injected into the patient.

[0005] As set forth in more detail below, the present disclosure sets forth a drug
delivery device embodying advantageous alternatives to the conventional devices
discussed above, which drug delivery device can be a disposable, single-use drug

delivery device.



[ 0005] As set forth in nore detail below, the present disclosure sets forth
a drug delivery device enbodyi ng advant ageous alternatives to the
convent i oval2odeésizes di scussed above, which drug del i vePgTaseiee3san be a
di sposabl e, single-use drug delivery device. Summary [0006]1n an aspect of
the present disclosure, a drug delivery device includes a di sposable
housi ng having an interior surface defining an interior space and an
exterior surface, a needle having a r 8umacted state wherein the needle is

wi t hdrawn i ngj of the interjior space.and a depl oyed state wherein a

poi nted end 13008ine. dadGrerest o) Bt pERBETERD Lie: ST iy FadRTUE e

housi ng, an digo8IOho G NLehel 2 ihREoNQREHCE dbRniAP YL idthieornpact Sdhat ween t he
retracted and depl oyed states, and a reservoir disposed within the interior
space, the ratsioysintaceonheglerayings reeeticd state whireipsharicedleds wathdent o be in
fluid conmunicat i wi.th the needle. Th ug, del i ver Vi G | soi ncl udes
2 cont ol o ofe iR RE Gplolifs B BN F BT pEI o

bei ng confi giseets beyaritithatactibiesutBieet s hdwinm ve idjb@omn@aglce td ftrmcetile

retracted state to the depl oyed state onlq){| once, and to actuate the
reservoir tdoauvesks nechls Rebyeprehofetiapied gndidenrloyadiiatpra pndafesgyol singl e

bolus aft er. ARLepelfR!RLintdie sPRE! tggrre o ARAfTed LPREIPL B o SPOSE

within the interior space an pri or el ng disposed within the
i nterior spalreg akditottiean fluichentalnivaion wiel ihcencedle WEae dhigelclidérsposiabbhBo and

SR R L L A s R B Mo o
provi ded. TQ%nHE&Q@@gh&&&yﬁﬁﬁn@H£Pﬁﬁhbﬁﬁhk%e&ﬂéEﬁﬁhﬁgnﬁnﬁ&uﬂﬁﬁngHQ of a
needle froman interior space defined in a housing of the delivery device

into the patdeployed statahilnencanandipectuaterths raservomlty delhee thecodmat oftheo a

controller cpntained within the.interjor space.  The nethod gl so,incl udes
Ut onat | cal 1GoaR B Prist 4 F el ot Hs har RO Ered TG TR Bt Pt ot he
patient thr qidgholidiQlidpobRCk itRin thd fnfords s%ac% laR@ b&n Rk diSprdfr i@ beidg Blspegdect ed
time period has el apsed according to the control]ler contained wthin the

i nterior spatighin g iaferipespace.pFiusierohe gplevery deviergs weprdbsisposablepend eved
that the dis%{ggﬁge will be nore fully understood fromthe foll ow ng
en

descriptionS Gn conjunction with the acconpanyi ng draw ngs. Sone of

the figures [08§7]havdnhaeicsisppdtiof tichrByent disclotirs i ethed oSeiceationthfal enent s
for the purpose of nore clearly shomﬁgg ot her el enents. Such omn ssions of

el enent s i n ¥&EDIGidippebla pwgkousedeeddiyery devigeds provided. dihe miéhask esence or
absence of RAlLIGULAIm&IEIE G ih o crld T SHEAR Y o f RAY: TERS,  except
as may be exg{ Pccfétél y n(]i%{c?l eai| ed1 ?ﬁ%{aﬁb c%r r esapon i ng W?I:Ft ten rggscr i ption.
None of the difiavd myshasmgrd tlesddivietyydetvesatalthe patient to define an injection site

only once according to a controller contained within the interior space. The method

also includes automatically actuating a reservoir to deliver a volume of a drug to the

patient through the injection site as a single bolus after a preselected time period has

elapsed according to the controller contained within the interior space.

Brief Description of the Drawings

[0008] It is believed that the disclosure will be more fully understood from the

following description taken in conjunction with the accompanying drawings. Some of
the figures may have been simplified by the omission of selected elements for the
purpose of more clearly showing other elements. Such omissions of elements in some
figures are not necessarily indicative of the presence or absence of particular elements
in any of the exemplary embodiments, except as may be explicitly delineated in the

corresponding written description. None of the drawings are necessarily to scale.



WO 2011/ 156373PCT/ US2011/ 039444 [0009]Fig. 1 is a perspective view of a
drug delivery device according to an enbodi nent of the present disclosure,
wi th an aweceilatsexf3syri nge which nmay be used to fill thecuaseaae034010]Fig.
2 is a cross-sectional view of the drug delivery device of Fig. 1 taken
along line 2-2; [0011]Fig. 3 is a cross-sectional view of the drug delivery
devi ce of Fi[@009 t akdp. lalsangrdpectee3A8y of @Gﬂl@d%iligeryltieiv'ﬁ:eacmdia@mmh ve view
of a variant aof the dr dellv&ery device of Fig (i. i ncluding a

obser vat i on SRO94ERENt PH gﬂfsar%‘eat i8¢ ?%Hw@ﬂna%s&date PYHIES Y HFhy May be used

cross-sectiqpay 4 gWief, a barrier

[0010] Fig. 2 is a cross-sectional view of the drug delivery device of Fig. 1 taken
along line 2-2;

[0011] Fig. 3 is a cross-sectional view of the drug delivery device of Fig. 2 taken
along line 3-3;

[0012] Fig. 4 is a perspective view of a variant of the drug delivery device of Fig.
1, including an observation window;

[0013] Fig. 5 is an enlarged, fragmentary, cross-sectional view of a barrier
system used in conjunction with a needle according to the present disclosure, with the
needle in a retracted state;

[0014] Fig. 6 is an enlarged, fragmentary, cross-sectional view of the barrier
system of Fig. 5, with the needle in a deployed state;

[0015] Fig. 7 is an enlarged, fragmentary, cross-sectional view of a variant
barrier system used in conjunction with a needle according to the present disclosure,
with the needle in a retracted state; and

[0016] Fig. 8 is an enlarged, fragmentary, cross-sectional view of the barrier

system of Fig. 7, with the needle in a deployed state.

Detailed Description of Various Embodiments

[0017] Although the following text sets forth a detailed description of different

embodiments of the invention, it should be understood that the legal scope of the

invention is defined by the words of the claims set forth at the end of this patent. The
detailed description is to be construed as exemplary only and does not describe every
possible embodiment of the invention because describing every possible embodiment
would be impractical, if not impossible. Numerous alternative embodiments could be
implemented, using either current technology or technology developed after the filing

date of this patent, which would still fall within the scope of the claims defining the

invention.
[0018] It should also be understood that, unless a term is expressly defined in this
patent using the sentence “As used herein, the term " is hereby defined to

mean...” or a similar sentence, there is no intent to limit the meaning of that term,

either expressly or by implication, beyond its plain or ordinary meaning, and such



systemused in conjunction with a needl e according to the present

di sclosure, with the needle in a refracted state; [0014]Fig. 6 is an

enl ar ged,wbnagmsnizary, cross-sectional view of the barriper/tsgeitioseei Fig.
5, with the needle in a deployed state; [0015]Fig. 7 is an enlarged,
fragnentary, cross-sectional view of a variant barrier systemused in
conj uncti on tednt bhaaldeedeentapeardiolg: fimitéha spogsiesed dﬁsm;t astément maddint he

needle in a retracted state; 016] Fig. 8 i.s an . enlarg fragnentary,
cross- sect i GAXISCH08W &189%ntdsﬁwrétan§%l@egﬁaafz offhg clazms tht%@ﬁé eﬁeglat ein a

depl oyed st afG.ilelhd Lt tﬂ@élﬁfrﬁ?&t'tl?é’e&t‘;of\(ﬁ ?Qﬂéﬁt 1§'i'$}9ﬁlé4ﬂ%ﬂh~°thls &39@1%7111%' though

the following'text sets forth a detall cription o ent

enbodi nent s mdnneheonsmtﬁemwltbm smgle skauhgl the isidaerfot sadd of hkmty trdy segato scope
of the |nvent|o ed the wor d orth at the end
of this pat dit confis BErFeadidona o keSS B Remidim e Branpl ary
only and dOQ&pﬁ@étldﬁGb?“otﬂePﬁls@Vt%rtb{at@ﬁﬁ%{%' rﬁéaﬁlltﬁ%Ttl%‘M[Wﬂhler]‘ a $1BBn bl@tﬁ%ﬁtt jon
because descri bing every EOSSI nbodi men be inmpractical, if not

i npossi bl e. dudined byteciingd mwrd/erne&mbo@lmdweﬁtngtlemmtbotbeha Wpttelméﬁmed usi ng
ei ther current tec nol o or, C oIo veIo ed aft ate of
S bfHisBliod BROARLGHE  HisiiehEhe pfiErileg it

this patent Str\% i defi ni ng
the inventi Qﬁhth{: gﬂﬂl&]ﬁﬂl&l stenuUes @l §H2pﬁxﬂir1ﬂ%g$élﬁl0d that unless a termis

expressly de[];)hlne] Figs. 1- 3 illustrate a wearable, disposable, single-use drug delivery device
50. The device 50 has a disposable housing 52 that may be attached to a patient or
wearer with adhesive, for example. As seen in Figs. 2 and 3, a needle 54 and injector
56 are disposed in the housing 52, with the needle 54 having a retracted state wherein
a pointed end 58 (in fact, the entire needle 54) may be withdrawn inside the housing
52 and a deployed state wherein the pointed end 58 projects from the housing 52 (see
Figs. 5-8), the injector 56 moving the needle 54 from the retracted state to the
deployed state. The device 50 also includes a controller 60 that is coupled to the
injector 56 and a drug supply 62 containing a volume of a drug, the controller 60
operating the injector 56 to move the needle 54 and the drug supply 62 to deliver the
volume of the drug.
[0020] The drug delivery device 50 is particularly well suited for use in
addressing a particular issue for patients undergoing chemotherapy for the treatment
of cancer, although it may have uses outside this particular application.
Chemotherapy agents, such as fludarabine, mitoxantrone, and cyclophosphamide,
work in different ways to stop the growth of cancer cells. Some agents act to kill the
cancer cells, while other agents work to stop the cancer cells from dividing.
Administration of more than one agent at a time may enhance the effectiveness of the
therapy.
[0021] At the same time that these chemotherapy agents are working on the
cancerous cells, they may have the side effect of suppressing the patient’s immune
system. To counter the effects of the chemotherapy agents on the immune system,
colony stimulating factors, such as G-CSF, may be administered to increase the

number of immune cells (e.g., white blood cells) found in bone marrow or peripheral



patent using the sentence "As used herein, the term' ' is hereby defined
to nean..." or a simlar sentence, there is nointent to limt the neaning
of that twormiwiss3ter expressly or by inplication, beyoneCirtuts2@phasgmsor

ordi nary meani ng, and such termshould not be interpreted to be limted in
scope based on any statenent made in any section of this patent (other than
t he | anguageledd. thehdl-aiSimpentd incluie, BxtaenhottlimaitedaoyNegiomen@ ¢fifgedtiny t he
clains at the end of thls atent is referred to |r11th|s patent in a manner
consi st ent e AN lastaky ﬁ@éﬁﬁl , Homgven, sonyspdorebthinkdpgsugeests it foF il y so
as to not c fctssf-etotﬂaeefffea%%efhe @@%psthomﬂa%ea 5t hitale uch claim term
be limted, by inplication or otherw se, at single anlng Finally,
unl ess a cl admigbteatentofitise d@i’noml&damyagems; d:wengo theeextont that adansstragodo
function w thout e recital truc i S not. t ended that the
scope o anyRersrit Shifininand Dol thhSadeb e BAB Riypition b sy 25
us C 112, cﬁisé&hth@%h@rﬁétﬁ@rﬁpy B?&&sg])ﬂ %onséq&’enbé liMSpdtRhemAstWeR AR £,

di sposabl e, single-use drug delivery device 50. The device 50 has a

di sposabl e Htaagneny lwtlomafor m}nplbﬁethatdpat@hédffi@, for pachasnic appoinkszoneto wi t h
adhesi ve, forceexa,[rl’ggl1 ct S 568 SE” Figs. 2 and 3, a needle 54 and injector
56 are di spog a5 N tIH% K6Fsi ng 2, with the needle 54 having a retracted
state wher ei[0022]poi Mhedrienbth& e(tmb%)dfrﬁéiits thid@rugatiivey dedct @aph} usmlywide
wi t hdrawn inside the housing 52 and a depl oyed state wherein the pointed
end 58 proj é@fl@uwltﬁmlﬁwtlﬁ%hm%tssw {chaise playor MBIt 0 updgrdlg WNS6 movi ng
the needl e 3 t e vice 50
al so incl udels&)ngﬂéggné% er d%%%fﬂfo? tcl’agggoﬁrh[?&? ?%P‘Jttﬁ%g?hﬁie@%ogorggﬁnaﬁg’ a drug
supply 62 camteaythropgicdiswthuiaeinghgentdENY), vtzlheh maﬂbé(l'ﬂdthqmﬁ@r apwiphilizad t he

i njector 56 he needl e 4 and. t he drug suppl. to_ deliver the
vol une of trfterrafg\geES% ml]vmle At lﬂ%tﬁ/elafngfggss%sv PelRoeetPar 1y wel |
suited for L{%ﬁoéﬁﬂ a‘?f‘é)jrp&%ﬁés ?dapo%ﬁaBétﬁ{‘zh?a') frfe# ﬁﬁoe‘?ﬁtdeﬁﬁ $ibRERS goi ng

chenot herapy for the treat of “cancer It may have uses outside
this parti cdh&thwpppobfaitthMe gGive herideen apiy), &m@;:@swam | IN@a22abi ne,
m t oxantron

T ot nof *t e B T oM RagRD LB ah Congif b f i b iR R P b e

ot her agent Bnedrket @p&dtRRulfahepsantara Ielal %ﬁs&m&@vépéleﬂ@alf@dﬁhm@b@tl on of
nmore than one agent at a tinme nmay enhance the effectiveness of the ther apy.

[ 0021] At t hedcpentn thitie Eporatio®Hepestio leatdk Bmpap@ é@emrsthataés apoetii ati@a on the

cancerous cells i de ef fect essin atlent s
mone. syst eneetp SRR 1 Sl B S Bl Bt KPS B B SRR Y

i mmune syst &mlaﬁ@bﬁaml@gsltmb@ﬂdsrlﬂscicﬁ;@d of the f@luﬁﬁm@pat&t@&pateﬁmbﬁcatlons,
adm nistered to i ncrease the nunber of ipmune cells whi te bl ood

cel I's) foundarhobyhieh raherery lerorpipics e refFraBro Bdts WYGgésﬂataB]@ﬁts i ncl ude,
but are not 4@,6@2 5491 SRRUPOSLGD: . %félkz%?gisé M o@Ng %%‘4%% 367.0

(pegfilgrastr wever, ‘convéntroha nking suaggests’ t’hat’ ?%r the G CSF
to be effecti,VB,56%8, 966@823 o047, 6683&62;171084)24:1 andd,2d o dgand R T

d trat t h t t hat

agrt mrstrat Lo, Qoo I STRZBHDSLARS A9RY o Sl Do BT Whirs af ter
the adm ni stg1ad1i498, 8f Woe2dasizedose of the chenotherapy agents. As a
consequence, the patl ent nust return to a treatnent |ocation, for exarrpl e

t he doctor' 40023]i ce, At ESAa;aaépanatséhrappl@mstrmnltatm@plroe@m Asusd'deharﬂpect i on of
ung(?Fv\/l E g02216| nhr‘é%éfeﬁg gtlr%{[lptemg pro e%clj’L nrrlga&ssany proteln tHg[ (Hreelcth}y &t %dlrec fy e may be
causes activation of the erythropoietin receptor, for example, by binding to and
causing dimerization of the receptor. Erythropoiesis stimulating proteins include
erythropoicetin and variants, analogs, or derivatives thereof that bind to and activate
erythropoietin receptor; antibodies that bind to erythropoietin receptor and activate the

receptor; or peptides that bind to and activate erythropoietin receptor. Erythropoiesis

stimulating proteins include, but are not limited to, epoetin alfa, epoetin beta, epoetin



vari ous pharmaceutical products, which use may or may not occur under the
sane conditions as descri bed above for G CSF. These products may i ncl ude,
for exanpWwe,20amse37gt hr opoi esi s stimnul ati ng agent (ESA), Pamiushouragodde in a
liquid or a Iyophilized form An ESA is any nol ecule that stinulates

eryt hropoi esi s, such as EpogenO (epoetin alfa), AranespO (darbepoetin

al fa), Dynephla(spo@i omegelcpatin idar ica z{tapinadymxly gp dleyelf, yeoelaed
gl ycol -epoetin beta), HematideQ, MRK-2578, INS-22, RetacritO (epoetin
zeta), Neor EBPIRPRENeERAMHAE F@?WOB‘PIF%CS@H(%%PWCESi’é‘?f&‘)i}ngBi nocrito

(epoetin al f@)p14RPRSTd ,Qldfrﬁin'fé%?éaahtibcfcﬁés‘?%%q%ilagrggﬁﬁ%&?m@éiﬁ éﬁmul@ﬁﬁ% g)epoo

(epoetin theta), EporatioO (epoetin eta epoetin the
epoeti n al f grotepw etdludcoeythropembiet darbgmictn, apbatportihhgbrist wnednspost i n del t a,

as well as the .pol ecul.es,.or. var.i ant r anal ogs thereof a i.scl psed in the
ol I'ow ng. pdlahts Grnim g Bifiebiet BuRbeliRReHof Trfl iy

i ncor por at ec oﬁﬁds%ﬁ&@&i ih S Bug g eby3/03 5344 Bad 20095040459 QR 008;

5,441, 868; 5,547,933; 5,618,698, 5,621, 080; 5, 756,349; 5,767,078,

5,773, 569; Slighsursaf cqghggeylodys iscospgaRdherem bBreigance innd entiz?) 26831l and
ggrs 1582' : a%%@%&f@%@le\é\%r %gr/ia% s4 gr%nai’o%s 31664640 le7 (?ﬁ'SClOV\g%dOlIQllt e4 893; WO

following patents or patent applications, which are each herein incorporated by
reference in its entirety: U.S. Pat. Nos. 4,703,008; 5,441,868; 5,547,933; 5,618,698;
5,621,080; 5,756,349, 5,767,078; 5,773,569; 5,955,422; 5,830,851; 5,856,298;
5,986,047; 6,030,086; 6,310,078; 6,391,633; 6,583,272; 6,586,398; 6,900,292;
6,750,369; 7,030,226; 7,084,245; and 7,217,689; US Publ. Nos. 2002/0155998;
2003/0077753; 2003/0082749; 2003/0143202; 2004/0009902; 2004/0071694;
2004/0091961; 2004/0143857; 2004/0157293; 2004/0175379; 2004/0175824;
2004/0229318; 2004/0248815; 2004/0266690; 2005/0019914; 2005/0026834;
2005/0096461; 2005/0107297; 2005/0107591; 2005/0124045; 2005/0124564;
2005/0137329; 2005/0142642; 2005/0143292; 2005/0153879; 2005/0158822;
2005/0158832; 2005/0170457; 2005/0181359; 2005/0181482; 2005/0192211;
2005/0202538; 2005/0227289; 2005/0244409; 2006/0088906; and 2006/0111279;
and PCT Publ. Nos. WO 91/05867; WO 95/05465; WO 99/66054; WO 00/24893;
WO 01/81405; WO 00/61637; WO 01/36489; WO 02/014356; WO 02/19963; WO
02/20034; WO 02/49673; WO 02/085940; WO 03/029291; WO 2003/055526; WO
2003/084477, WO 2003/094858; WO 2004/002417; WO 2004/002424; WO
2004/009627; WO 2004/024761; WO 2004/033651; WO 2004/035603; WO
2004/043382; WO 2004/101600; WO 2004/101606; WO 2004/101611; WO
2004/106373; WO 2004/018667; WO 2005/001025; WO 2005/001136; WO
2005/021579; WO 2005/025606; WO 2005/032460; WO 2005/051327; WO
2005/063808; WO 2005/063809; WO 2005/070451; WO 2005/081687; WO
2005/084711; WO 2005/103076; WO 2005/100403; WO 2005/092369; WO
2006/50959; WO 2006/02646; and WO 2006/29094.

[0024] Examples of other pharmaceutical products for use with the device may

include, but are not limited to, antibodies such as Vectibix® (panitumumab), Xgeva™



[ 0023] An ESA can be an erythropoiesis stimulating protein. As used herein,
"erythropoiesis stimulating protein” nmeans any protein that directly or

i ndi r ect Iwocaugs37act i vati on of the erythropoi etin recepCois26ion3etanpl e,
by binding to and causing dinerization of the receptor. Erythropoiesis
stinmulating proteins include erythropoietin and variants, anal ogs, or
derivati ves (dbeisenhb)tdndtPrbliaT™ (Henoamdals)c bihvabio logioit frcapaiueli knEntecEpt or ;

anti bodies that bind to erythropoietin receptor and actjvate the receptor;
or peptides ERBECHINENFFeesntpraks ﬁ\?@p@r@% W&&Jﬂ?%ﬂ)nN@é}é@bt é@gpﬂgrasﬂm,

Eryt hr opoi esicsyElddTHyAkiR Rt&l AT I phsSed REMALE-AX, WedPobas® t o,
epoetin al fzd,e%%poeti% bet %{?é%gpoetd?n dé?t%q §£oeti n omegg’, elg%gti n iota,
epoeti n zet dfilgadinan&lO%ys huhde€ b SFpegy Nplad epmifloopoi ehalhmotanlsany| at ed
erythropoietin, mmetjic pepijdes (including EVPl /hematide).,, apd mnetic
ant 1 bod es . dtepriny SRR siar et S L HORaT Rt ot Bt Ereret It EGege e
eryt hropoi ?tdnﬂbod%é%%ﬁ%%ﬂidb, a §FotéinloP BB EhdmitfOfich las YR ITbANbS exadiifle,pEPt i des
or antibodies that bind and activate erythropoietin receptor (and include
conpounds r epomogtal.nray ExtrPug ferriNglycopao3nd ZpBsadroshdl kOB 0840858, t he
di scl osures of ,each of .which ds incorparat her el n,. eference inits
entirety) aspr%lfcl?mgg%grn%ﬂl%lgg%%tolrﬁecﬁgﬁgﬁtﬁﬁg@? rnof OB%P%%% P8M%r  anal 0gs

t her eof as doezdjosedamdng patitwht WvbtRgivept@BIS aRIthPRiceiTlc pRidscatforAs, Wwhich
are each herein incorporated by reference in_its entirety: U'S, Pat. Nos.
4,703, 008; Declw isdeding fisipnsgiaemaents pgaleg varangpar dgyaties tged 9,

T e A i S R S R S
6, 750, 369; MaR30cf226d to/asFBMNRASpedfid aitjtles58PtibbiBcdutal the Nes), irk0AMH155998;

2 77753; 2 749; 2 143202;: 2 : 2004 71694;
2882; 889192\1’&112 %ﬁ%g%@%umagogé(?L sgeccl) 1¢ ant1 % {eg,op%%t?c% arly f?lply/h?lr?langgd '

monoclonal antibodies, including but not limited to the antibodies described in PCT

Publ. No. WO 03/002713, which is incorporated herein in its entirety as to OPGL

specific antibodies and antibody related proteins, particularly those having the
sequences set forth therein, particularly, but not limited to, those denoted therein:
9H7; 18B2; 2D8; 2E11; 16E1; and 22B3, including the OPGL specific antibodies
having either the light chain of SEQ ID NO: 2 as set forth therein in Figure 2 and/or
the heavy chain of SEQ ID NO:4, as set forth therein in Figure 4, each of which is
individually and specifically incorporated by reference herein in its entirety fully as
disclosed in the foregoing Publication;

[0027] Myostatin binding proteins, peptibodies, and related proteins, and the like,
including myostatin specific peptibodies, particularly those described in US Publ. No.
2004/0181033 and PCT Publ. No. WO 2004/058988, which are incorporated by
reference herein in their entirety particularly in parts pertinent to myostatin specific
peptibodies, including but not limited to peptibodies of the mTN8-19 family,
including those of SEQ ID NOS: 305-351, including TN8-19-1 through TNE-19-40,
TN8-19 conl and TN8-19 con2; peptibodies of the mL2 family of SEQ ID NOS:
357-383; the mL.15 family of SEQ ID NOS: 384-409; the mL17 family of SEQ ID
NOS: 410-438; the mL20 family of SEQ ID NOS: 439-446; the mL21 family of SEQ
ID NOS: 447-452; the mL24 family of SEQ ID NOS: 453-454; and those of SEQ ID



2004/ 0157293; 2004/0175379; 2004/0175824; 2004/0229318; 2004/ 0248815;
2004/ 0266690; 2005/0019914; 2005/ 0026834; 2005/0096461; 2005/0107297,
2005/ 010A802011266850124045; 2005/ 0124564; 2005/ 0137329; PCT/US2011/039444

NOS: 615-631, each of which is individually and specifically incorporated by
reference herein in their entirety fully as disclosed in the foregoing publication;
[0028] IL-4 receptor specific antibodies, peptibodies, and related proteins, and
the like, particularly those that inhibit activities mediated by binding of IL-4 and/or
IL-13 to the receptor, including those described in PCT Publ. No. WO 2005/047331
or PCT Appl. No. PCT/US2004/03742 and in US Publ. No. 2005/112694, which are
incorporated herein by reference in there entirety particularly in parts pertinent to 1L-4
receptor specific antibodies, particularly such antibodies as are described therein,
particularly, and without limitation, those designated therein: L1HI; L1H2; L1H3;
L1H4; L1HS5; L1H6; L1H7; L1HS; L1H9; L1H10; L1H11; L2H1; L2H2; L2H3;
L2H4; L2HS5; L2H6; L2H7; L2HS; L2H9; L2H10; L2H11; L2H12; L.2H13; L2H14;
L3HI; L4H1; L5H1; L6H1, each of which is individually and specifically
incorporated by reference herein in its entirety fully as disclosed in the foregoing
publication;

[0029] Interleukin 1-receptor 1 (“IL1-R17) specific antibodies, peptibodies, and
related proteins, and the like, including but not limited to those described in U.S.
Publ. No. 2004/097712A1, which is incorporated herein by reference in its entirety in
parts pertinent to IL1-R1 specific binding proteins, monoclonal antibodies in
particular, especially, without limitation, those designated therein: 15CA, 26F5, 27F2,
24E12, and 10H7, each of which is individually and specifically incorporated by
reference herein in its entirety fully as disclosed in the aforementioned U.S.
publication;

[0030] Ang?2 specific antibodies, peptibodies, and related proteins, and the like,
including but not limited to those described in PCT Publ. No. WO 03/057134 and
U.S. Publ No. 2003/0229023, each of which is incorporated herein by reference in its
entirety particularly in parts pertinent to Ang2 specific antibodies and peptibodies and
the like, especially those of sequences described therein and including but not limited
to: LI(N); LI(N) WT; L1(N) 1K WT; 2xL1(N); 2xL1(N) WT; Con4 (N), Con4 (N)
1K WT, 2xCon4 (N) 1K; L1C; L1C 1K; 2xL1C; Con4C; Con4C 1K; 2xCon4C 1K;
Con4-L1 (N); Cond4-L1C; TN-12-9 (N); C17 (N); TN8-8(N); TN8-14 (N); Con 1 (N),
also including anti-Ang 2 antibodies and formulations such as those described in PCT
Publ. No. WO 2003/030833 which is incorporated herein by reference in its entirety
as to the same, particularly Ab526; Ab528; Ab531; Ab533; Ab535; Ab536; Ab537,;



2005/ 0142642; 2005/0143292; 2005/0153879; 2005/0158822; 2005/0158832;
2005/ 0170457; 2005/0181359; 2005/0181482; 2005/0192211; 2005/ 0202538;
2005/ 022'A2020112668550244409; 2006/ 0088906; and 2006/ 0111PTP/US2011/039444

Ab540; Ab543; Ab544; Ab545; Ab546; A551; Ab553; Ab555; Ab558; Ab559;
Ab565; AbF1AbFD; AbFE; AbFJ; AbFK; AbG1D4; AbGCIES; AbH1C12; AblA1;
ADIF; AbIK, AbIP; and ADIP, in their various permutations as described therein, each
of which is individually and specifically incorporated by reference herein in its
entirety fully as disclosed in the foregoing publication;

[0031] NGF specific antibodies, peptibodies, and related proteins, and the like
including, in particular, but not limited to those described in US Publ. No.
2005/0074821 and US Patent No. 6,919,426, which are incorporated herein by
reference in their entirety particularly as to NGF-specific antibodies and related
proteins in this regard, including in particular, but not limited to, the NGF-specific
antibodies therein designated 4D4, 4G6, 6H9, 7TH2, 14D10 and 14D11, each of which
is individually and specifically incorporated by reference herein in its entirety fully as
disclosed in the foregoing publication;

[0032] CD22 specific antibodies, peptibodies, and related proteins, and the like,
such as those described in US Patent No. 5,789,554, which is incorporated herein by
reference in its entirety as to CD22 specific antibodies and related proteins,
particularly human CD22 specific antibodies, such as but not limited to humanized
and fully human antibodies, including but not limited to humanized and fully human
monoclonal antibodies, particularly including but not limited to human CD22 specific
IgG antibodies, such as, for instance, a dimer of a human-mouse monoclonal hL.L2
gamma-chain disulfide linked to a human-mouse monoclonal hLL2 kappa-chain,
including, but limited to, for example, the human CD22 specific fully humanized
antibody in Epratuzumab, CAS registry number 501423-23-0;

[0033] IGF-1 receptor specific antibodies, peptibodies, and related proteins, and
the like, such as those described in PCT Publ. No. WO 06/069202, which is
incorporated herein by reference in its entirety as to IGF-1 receptor specific antibodies
and related proteins, including but not limited to the IGF-1 specific antibodies therein
designated L1H1, L2H2, L3H3, L4H4, L5H5, L6H6, L7H7, L§HE, LOH9, L10H10,
L11H11, L12H12, L13H13, L14H14, L15H15, L16H16, L17H17, L18H18, L19H19,
L20H20, L21H21, L22H22, L.23H23, L24H24, L25H25, L26H26, L27H27, L28H28,
L29H29, L30H30, L31H31, L32H32, L33H33, L34H34, L35H35, L36H36, L37H37,
L38H38, L39H39, L40H40, L41H41, L42H42, L43H43, L44H44, L45H45, L46H46,
L47H47, LA8H48, L49H49, L50H50, L51H51, L52H52, and IGF-1R-binding



and PCT Publ. Nos. WD 91/05867; WD 95/ 05465; WO 99/ 66054; WD 00/ 24893; WO
01/ 81405; WD 00/61637; WD 01/36489; WD 02/ 014356; WD 02/ 19963; WO 02/ 20034;
WO 02/ 496W8;200A05628085940; WD 03/ 029291; WD 2003/ 055526 PCWDS2Q088Q84477; WO
2003/ 094858; WD 2004/ 002417; WD 2004/ 002424; WD 2004/ 009627; WO

2004/ 024761; WD 2004/ 033651; WO 2004/ 035603; WD 2004/ 043382; WO

2004/ 101600; fraghcA60hd R 1i6a6/cs Wore@0heH 01 6hich iMNRIRAGDM 11 AG3 EReci @11y

2004/ 018667;. WO 2005/ 001025; WD 2005/ 001136; WO 2005/ 021579: WO.

2005/ 025606: N§YPFE(FS by IolerIce Dsenpsis sty fullyes disgisperbndhg orggsing

2005/ 063809;1,\0 2005/R6R4R14,: WO 2005/ 081687, WD 2005/ 084711; WO

2005/ 103076; WD 2005/ 100403; " WD 2005/ 092369: WD 2006/ 50959; WD 2006/ 02646;
and WO 2006/[20884. [A8R4inenganml-bmitaig owhplespfantdCEutR esibogresderatss if or use
with the devjce i ncl ude, . but e not limted to nt i bodi.es such as
Vect i bi x0 ( panMeaiaR, compisinef s mSanaByeRa ot teh 1421 ab ARG mb)

ot her bi ol ogjccatbeagents such as Enbrel (r) (etanercept, TNF-receptor /Fc

fusion protein, TNF bl ocker;, Neul asta(r) (pegfilgrastim pegyl ated
filgastrim (pdgyPableoRErI040858 (rabbisheH Fehupry23C3696). )

| ! | gent?
ol ccut e ar JguCTEE e G 200 FERR AR LB« NS S b 2o e

used with a ihélediapeut hdt liamitddteod¥r indtaped, ypERIdyder (BSMZAd&oBit DNo. DISher

chem cal, such as an iron, for exanple, fer urmxgol , iron dextrans, ferric
gl yconate, aMdCiZ58m). aufitody e (DAGZ hieapsalie upPMeh CorZodll entikadywe (DSMZ qui d
form or re i, bt r b 1g particul ar
illustrati vgs?%)?%ftttg{éh?@gé é%beé/@gtéﬂé(# ?@20%8 g?g}%&%ﬁ?& @g}r)e'[ﬁlg bel ow, i ncl uding
fusions, fragnReTPubamal. ¥G6,06VI8172M{mmbbshed @dcemben2ss 200@raadfWO[ 0026] OPGL

PBrerr e o ki BpBkR R pEopAE A e Phoatl LT bty ey © (10
| ncl udi ng f%%nségr@pinéﬁqlﬁ@%t Bg@ggngﬁanﬁeaﬁ& %R, ANbl BedingS.ARAIL i cul arly

ful |y humani zed nonocl onal ~anti es, including but not limted to the
ant i bodi es dlesartedelkerein; PCT Publ . No. WO 03/002713, which is incorporated

proeins, parbiech ERtNE RO R 3 tE b fead L B Ao O hRREE
particul arl ypublished Rinubiyd, £OO7Y WO VBRI S4TeDabRdhed Febrahf: 9, 2606), WaB2; 2D8;
2E11; 16El; and 22B3, i ncl udi ngogzg)%ég;%ﬁ(gem fic antibodi es havi ng either

the |ight cHB/G58867 GrOlisimdNanc 93103892l (ubkhsheil July&€42241d/ or t he
heavy chai n gf I fort h tihereinin, Fl gur.e each .aof, which
ot el vi dudiy SRR BRI el PR Ehyod b Ru BREMRY, 'S
entirety fultbyn@lsodgdi ADl0stEthatric aditboll 9ICTAA0 NGt BodY hp@tl, antibddOA MY ost at i n

NG POt i anbody T, antibody OM 607, Rumanized sntibody 7CT0 version 1.
humanized antibody 7C10 version 2, humanized antibody 7C10 version 3, and
antibody 7H2HM, as described therein;

(v) US Publ. Nos. 2005/0249728 (published November 10, 2005), 2005/0186203
(published August 25, 2005), 2004/0265307 (published December 30, 2004), and
2003/0235582 (published December 25, 2003) and Maloney et al., 2003, Cancer Res.
63:5073-83, including but not limited to antibody EM164, resurfaced EM164,
humanized EM164, huEM164 v1.0, huEM164 v1.1, huEM164 v1.2, and huEM 164
v1.3 as described therein;

(vi) US Pat. No. 7,037,498 (issued May 2, 2006), US Publ. Nos. 2005/0244408
(published November 30, 2005) and 2004/0086503 (published May 6, 2004), and
Cohen, et al., 2005, Clinical Cancer Res. 11:2063-73, e.g., antibody CP-751,871,

including but not limited to each of the antibodies produced by the hybridomas having
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i ncludi ng nyostatin specific peptibodies, particularly those described in
US Publ. No. 2004/0181033 and PCT Publ. No. WD 2004/058988, which are

i ncor por aveaotiseBer ence herein in their entirety part PCultseog/oBa4part s
pertinent to myostatin specific peptibodies, including but not limted to
pepti bodies of the mIN3-19 fam |y, including those of SEQ ID NOS: 305-351,
i ncl udi ng TNBe AQCT ztdaessug]hlum&fMA@,wIJ\BFAQm&rHTAacad90I' NE-ALQ7 2 PTA-

pepti bodies of the ni2 fa SEQ | D. NOS: . 357-383; the 15 famly of
520 1 B NoS: 383 B2 Dhandaatibcdisnd .01 25D 3B ACH!. 144024881 1 he- 20

fam |y of SERQ BN eifi39-446; the nl2l famly of SEQ ID NOS: 447-452; the
m.24 famly 01§ SEQ | D NOS: 453-454; and those of SEQ ID NOS: 615-631, each
of which is (vndUSiPdibaNog. M/Qslﬁé%} (p@hhdlrycdﬂmtmoii)dﬂai)emldwoﬂﬂ/éﬂé&l@dce her ei n

{00281 L. 4 reugptet Vet 00 RRBHmsd B ThEHR Ao i dior ot i ns

and the |i kentiBady ddihrdideya h9$ @hdiRdhcddRAILYIal Tubl\ébttdleei% dijat ed by
bi ndi ng of III_11 a}ild%r Il_g¥a1 % thle rcecept grapof}glcl udllng tprkl:%sel described in

PCT Publ . Nol5HAZ I2803/iddxZ3Y), d@pom gkt ATRE, udOTMUERO 4140371k andhd i n US
Publ. o 2008 M09 0thoN 31 B BRRLORLANS, TS PLToY, [EESEERRR Il ther e

entirety parts nen

anti bodi es, gpaid ATOCamkdyr Iﬁmmlram by, %d@&n@dd&hé&@ﬁf;and)ed t herein,
parti cul arly, and without |limtation, those designated therein; Li Hi; Li

H2; Li H3; LviidUS Hylg; No-13g94/0202455 (publpshed Digpber 1442604), matuking bytnot | 24
L2H3; L2H4; H13;
Lora; Lo EOREe Spaei TSR, T A T AR i

speci fical |l wINﬁc&Andﬂutre@AanNétblrpem@éNmelrlalzanuﬂmeanmmfRIINTy as
di scl d the f | i cat 29] 1 nt I t

L Bt e b RSB TS0 R LTS PR RGP 2
|i ke, including, by ppef-1bAB] és%s&ﬁ)ea%and&%ﬁ@h@@ﬂomhidh%re R4 No.

2004/ 097712A1, which is incorporated herein by reference inits entirety in
parts perti ne¢mpdn©teldlbly riftregpe 01 theie ehiietdén gapicokdy ms to o aGotweionadt i bodi es

in particular,. especially, wtho limtati desi ed therein: 15
ch, 56rs. o TbSSBE postioglies i ehtedunn sk ind e TR sRERUSER] ftshaR

speci fical | yopssjor pas-atredtcdyprétefer %ﬂgﬁcf&ﬁﬁﬁ‘dd?ﬁ 5eﬂtib§d%§tﬂefa%d)br6t%h1|s)én@5

di sclosed in the aforenentioned U. ubli cation; [0030] An ecific

ant i bodi es, tpepks 6BIREs].” akd lﬁl@lfﬁateédomtb@éntmturfa T IC Bi7 odnddi ng but

not I|mted ose..des P nd U S. Publ
o 5005/ 093955 REARER BPREhRif T ianopatBndre é?@l anoein (s

entirety pargdarticullalyl fll{ human 18GPebhbE16m] ah@boﬂrygﬁatmﬁrslahlepnapﬁ inbedfigs and
peptibodies and the |ike espeC|aII t hose of sequences described therein

and i ncl udi rgmpmozlesulin-like degainget BARENY - espgcially these that(inibi ghagrterasgion ( N) -
2xL1 W 1K; 2xL1G;
conac: conad TGV bR M e e R by Eelratig © o7 (N
]:I'N8 8|( N) ;  TNSpdodallyNin alﬁ?@ﬁ’thé[fc(rBqu%f@ardsnhbSﬂiimgboﬁdhm UMhduBl. &t | bodi es v\/ﬁndh
t t ' ' CT Publ, No.. WO 2003/ 030833

oL e o S A RS Py BT e e y3ca a0 e
particul arl y.Ak526in ﬁ@?%ﬁtneﬁ@?’%‘to sﬁ@l?ﬁﬁtboé‘fé?% re@a@&f’@mt%%ﬁu , ADbS43;
Ab544; Ab545 Ab546; A551; Ab553; Ab555; Ab558; 565; AbFl AbFD;

AbFE; ADbFJ; Il@bﬁ@teAb&@ﬁrOdﬁbwﬁ&tedéﬁhbtb@l@ foHdNVA|16H/(b41\FiJ;1g Bphtikchaiabl P; and
Abl P, in their. vari ernutatl ns as de ' her of which is
i vi dual |y SR EpE BT B EaTy A HEBpOrat sy P 1L REEPREERD T 1T
entirety fulkypcasvey ﬂféf&@egﬂ (RaviRe lif 1R BEiai vadiable Rhd B&dvyQ@Rain[VAB@EIE NGF
specific antibodies eB bodi es, and rel ated proteins, and the |ike
sequences SE(B NO:2 and SEQ ID NO:9 respectively therem) 2H (having light
chain variable and heavy chain variable sequences SEQ ID NO:3 and SEQ ID NO:10
respectively therein); 43H (having light chain variable and heavy chain variable
sequences SEQ ID NO:6 and SEQ ID NO:14 respectively therein); 41H (having light

chain variable and heavy chain variable sequences SEQ ID NO:5 and SEQ ID NO:13
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including, in particular, but not limted to those described in US Publ.

No. 2005/0074821 and US Patent No. 6,919, 426, which are incorporated herein
by ref eramoeoimstiteir entirety particularly as to NG-- spegiUdsea1asiebodi es
and related proteins in this regard, including in particular, but not
limted to, the NG--specific antibodies therein designated 4D4, 4G5, 6H9,
7H2, 14D10 anspetdhilyl theemoland 1 3hi(ledvirigslightdhain darddtly aadittasp eldih ivmeiHley

|ncorporated by reference herein in its entirety fully. as djs d in the
foregoi ng puBfidsss DR IPWAHandrEQHAG: .l%rea%a%thsbntheremgéﬁﬁh Bﬁw}?@ 1S and

related. proEkORuRPhd R iRHehAS bne, GoARIRRIPRA Sy Ralent No.

5,789, 554, which 1s” I ncorporated reln erence Inits tirety as to
CD22 speC|fuhxantdbo&eémegwdgledhéﬂcgmmte|ns particul arly human CD22
specific antj] ies,.s but. n ited to.,h i zed. and ,ful | hunan
ant bod: ea. WG o bbeRTE b eaP bR g SEA A o o Gl

monocl onal  apkh PO BSticiaY, huﬁuh@éd MohSabiidlaAgbJAis, paticdlady ARboHRS taﬁumn CD22
specific 1gG anti bodies, such as, for instance, a dimer of a human- mouse

nmonocl onal kﬂ_leosgéiitm’b)S@mmlﬁ SdPBbll Np&ie?ODﬁ/lQllé%ZtloM{Bmﬂ%é% rﬂljldse nmonocl onal

Cbeai froPa. Aoz R A O%:paltl Not 5SSt Suel] b FERR I Grp bR TRfRE ™2

501423- 23- 0;refcéhdd]d Fentirétgaeps MI-15 peifld amtidodicbad lesa,tem@ﬁtdxtspﬂlbeﬁmgand
related proteins, and the [ike, such as those described in PCT Publ. No. WO

06/ 069202, \itepEbodies, m&}ksiﬂrpgcﬁaﬂleaa%rfeﬂﬁstwerbm@éhwedﬁb iHMentli-#2ty as to
| G- 1 recept t ins, including but not
limted to ta%{lbﬁ?(@g&%I rglealgélafﬂrggantﬁlbﬂglgeféﬂtn%ﬁ‘ge% EE@& ghated L1H1, L2H2,
L3H3, L4H4, [0631, LEIHEI gamihly spek Btd@intib&dHSs, peatiidlies, dntiithfied drdf2t 2nd Hik3H13,
L14H14, L15H 5 L16 %6 L17H17, L18H18, L19H13168L20H2 rly::f%lé 1, L22H22,

L23H23, L24H eﬁpge hurpargs s gamie spegifiq amjhe may gqfiz3 1’
L32H32, L33H3R o galif] %lbohééii%éh aL 35HRG ande3 MR deskABd38 UL BRIBRo. L40HA0,
L41H4A1, L42H42,” L43H43, L44H44 L45H45 L46H46 L47HA7, L48H48, L49H49,

L50HSO, L51 I%)I)S/ 008432 whahds h@rpbmtﬂ hﬂiemgbyfrr: &gmecn nrsltmmhrcte s talFN es

th f, h of wh d ted b
s onse: nabaiie e FEan B PR Pt Y, AL BEF she G ik RPGR el g

I nt er nat i onajesiBuikd ¢atd;anig{; 0034 1ALS CarMOINY* NPRe bt %éﬁﬁn@@é%‘?ﬂi&i"ea@%
anti-1 GF- 1R anti bodi es for use in the methods and conpositions of t

present i nvemdilight ehagnsedchchepidhetielantiboditro sewak g thictseqhicnpes of(thgir BvPUbI . No.

06 oSS AR LI AR 10 30

limted to, ih@Kidualy &E&@ecﬁ@ﬁlﬂﬁﬁh@&mbﬁte{dﬂ@\&fd?emf’defenh\lﬁl 1tsll$°tdre%§3(ﬁl RB46) |
anti body 8 (DSMZ Deposit No. DSM ACC 2589), antibody 23 §DSI\/Z Deposit No.
DSM ACC 2588hiscisgd ahfthie Keiggoing [&%Plﬂe@%tﬂqlb?éﬁl ip {dplgyrpt al.(Vp). Ipppnplp) . No. WO

Pebruary 24 o008 g Ll o« &ftior Joglr Ayl 954&%*%%39‘59%5%@@@%9

i ncl udi ng buytrovid¢d ini the feerdgding IaIStpulbhchtﬁa 12480 indbihoraadby Mieréh2 lmecidé@scri bed
therein; (il

07/000328 ( ﬁt?tﬂnflg%dgﬂe?#&%%ibax%m %%%%é%&%ﬁt‘}%g%% ghaborRys gR/ o
?8?5) 24V\02881/70a‘§1%9§e7 lig R DRGEQPUNRO3DS; tiedd0 Bhving Kk NP 3L 9B b1 ReRhi shed

of SEQ ID NO:6 and the light chain variable region of SEQ ID NO:8; those having

the heavy chain of SEQ ID NO:19 and the light chain of SEQ ID NO:20; those having

the heavy chain variable region of SEQ ID NO:10 and the light chain variable region

of SEQ ID NO:12; those having the heavy chain of SEQ ID NO:32 and the light chain

of SEQ ID NO:20; those having the heavy chain variable region of SEQ ID NO:30

and the light chain variable region of SEQ ID NO:12; those having the heavy chain

sequence of SEQ ID NO:21 and the light chain sequence of SEQ ID NO:22; those

having the heavy chain variable region of SEQ ID NO:14 and the light chain variable
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(itv) US Publ. No. 2005/0084906 (published April 21, 2005), including but
not limted to anti body 7Cl10, chinaeric anti body C7Cl0, anti body h7C10,
ant i body wb2M1/isbd7ameri ¢ anti body *7C10, anti body GM 60PCThisa@Nni02%d4

anti body 7Cl10 version 1, humani zed anti body 7Cl0 version 2, hunmanized
anti body 7Cl10 version 3, and anti body 7H2HM as described therein; (v) US
Publ . Nos. 206ibh028B02® Npuld; itslse tatiby dielienvyl thai?O0SHQ 1RA0G/20 186 216:3
(publ i shed August .25, 200 2004/ 0265307 . (publ i shed Decenper 30, 2004),
and 2003/ ozé%ggh%a%rm@ﬂ@?&\]@ééeﬁ% oghavs 5 rno‘rreyn‘?letre%wnog 2003,
Cancer Res. &3 804083 und nﬁl%gﬁe&l@um@gmgiowf@@%ﬁ)mrorgmgnlsexr&ﬂ
resurfaced EMLB4, humani ze 64, huEML64"v1 huEML64 V1.1, huEML64
vl. 2, and hukMiBdgorig BSdsbesmni Bespetifierapiihody ¢onitgmplBedat antiNody 7119348, 498

i d Ma US.P 200 0244408 b| h No
5005) and. S0OHIOGBELLF i b THRE R %80 hr0as Somhl iRt OAFED 1hhos.
Cini cal Car’r@erlﬁe%nscrb%e@@l@?eﬂ@nd Brvéhe a @SthpIBRAEhEhalirds $EA IDING!18dkng but

not limted to each of the anti bodi es produced by the hybridomas having the
ATCC accessidisrloradergnPTA- 2792, PTA-2788, PTA-2790, PTA-2791, PTA- 2789,

PTA- 2793, a tib 2.12.1 17. 3,
e oaor) bod 00! (P oPALR: Aptdng e partiogdiss and s uafmsnld dne 55
2005) and 2Q{4/ HASBKT APU bpdcsiebindiap pestying SucR8ddhbse ddiedivediin @.HUtubnot

limted to antibody 19D12 and an anti body ﬁ%@l ising a heavy chai n encoded
by a pol ynud¥esogf 01%1663%4@%961%1@@2%11@@@120 chymipcorpeistagi iegdn By t he ATCC

ol asni @ 1orrSPoR 3 fetPidy s i BALLELG I BIRRORS RGN HEMEIERLRR 0,
5 dosr et s s bl s scomtriserd e o
Pl NT- 7A2. ileRFQF eﬁ?&’a heriejn\_its LBtirosy mﬂyﬁAélsnlﬂrr\rgmst g forpgqupg LF%‘Pn_fmAl
PINT-11A2, gbh‘gﬂllA‘?Parﬁh% d%%oné’r W%ﬁﬁem d NlinddR pe 1p2§!1®£&19s1€1‘1@

PI NT- 12A1, PINT-12A2, PI 12A3, PINT-1 and PI NT 5, as descri bed

t her ei n; eachlagdgreticinsodndvwhé bke, aneh atseheserdesardmdmeﬁthﬂbWOr éf766dB8¢e in
their entrretr articul.arl S to the afore ntr anti bodi es

popt | bodi es MBiF s Bfarpea Rt S raneia T RRERTR 2P TR PHE LY PR AT Ab pt o s:
[0035]B-7 r eb?}&gmpﬂm Binﬂ PIrespeci fic anti bodi es, peptr bodi es, rel ated
proteins and the like "B7RP-1," also is referred to in the I iterature as
B7H2, | COSL,[06#H, ariﬂlrmbmletnp@mt@nﬂ“EPOyR BARFEi§p artitfodeess paptipodiosrand
monoc! onal anti bodr rti ul by hu al
ant i body tha?pgedrpéotelélﬁ epr ogg PR Ehge %/er(Ise Cﬁl@réh%%@g abeqﬂ%onﬁ%g%ggrmr n of
B7RP-1, espeghiah isyhetdin SRotpd@dted Biditrenddia ifsRhfcas Tphﬂi@uléﬂyﬁ?ﬁﬁtslpéﬂlﬁd’mt its
natural receptor, ICOS, on activated T cells in particular, especially, in
all of the fiepejeinniiat Bigdri®O-Ré hose disclosed in U S. Publ. No.

2008/ 016635 P e HSAA, r . her ei n
by referenc |Ar1ﬁt hg&;&’gﬁcﬁ g%?es Sg%%g sucﬁS ntr%%ﬁ’ggwg’ re(?)(g%«téglqd
proteins, inclatdipagtenstandahe likenitedallih@thont thaotiges thdd3GHISRt@dettadr ei N as

foll ow. 16H j | i ht h bl d. h J
Lo o L0 (RPN Rl OB D e eR eI el seauences
variabl e an%ep%we %ﬁﬁiztﬁ fé’c%ﬂ/s%@tlté”r (ﬁ@ﬂ#@ﬂ‘b%%crﬁ%@lﬁ BS'\Rb? NS 085R1 | 3450 9

respectively therein) H (having light ‘chain variable and heavy chain
vari abl e seqmérP@él"sPrSEQ% DV ®54hd ISE(DuLDGRI@emlbreésprStHamt Wot he2enih) ; 43H

(having light var i b i,ab u ID NO 6
tnd se0 1 oo Ne Tisas Rt B i, B RaPERs S oot g o AR AP TV bl o
and heavy Ch% VoY) 335¢, SRAHYeRERS iSEHQIPordkd RerdinthyIERrdnee Mtsléhtirety,
respectively therern) and 15H (having l'ight chain variable and heavy chain
variabl e sedugtivedslySEQartppNENant 4p trosEn thes hn! Hk;especti vel y t herein), each
of which is j,vid d |fr |1y 10 refe herein
inits entrJgpﬂhfulr@£é§‘3558$ose ﬁmaﬁﬁéx?oréhgrnq&gﬂggxgu%w¥@§ ﬁg%

[0036] I L- 15 saplead fhose dsstditaddh @S PaantNd)ogﬁzemgawmcheﬂ iadreid ifgoBpeehtdd byand t he
i ke, such as, in particular, hunmani zed nonocl onal anti bodj es articularly
ant i bodi es JEERISE I KOYUIRYSRATBEETY W Narts Pexbinpnt to Reieiny 6@3%@@%&2

2003/ 023586;gand 2004/ 0071702; and US Patent No. 7,153,507, each of whi ch
is incorporatéd herein by reference inits entirety as to IL-15 specific
anti bodi es and rel ated proteins, including peptibodies, including
particularly, for instance, but not limted to, HuMax IL-15 anti bodi es and
rel ated proteins, such as, for instanse, 146B7; [0037]1FN ganma specific
ant i bodi es, peptibodies, and related proteins and the



| i ke, especially human | FN gamma specific anti bodies, particularly fully
human anti | FN gamma anti bodi es, such as, for instance, those described in
US Publ . Wo0.2000B6376004353, which is incorporated herei nPoy/usedigngnge in its
entirety as to I FN ganma specific antibodies, particularly, for exanple,
the anti bodies therein designated 1118; 1118*; 1119; 1121; and 1121*. The
entire sequdgit4l of Adheihaapycifiodntdiboglids, pﬁﬁ%ﬁ&mgﬁd@&d@nﬁ&nﬁheaehﬁmmjbodies,
as well as the eq ence . of their heav. | ight chajn variabl e regions

and conpl enghtlEfing uﬁl&t inpeditp dhase grsHBe @rlésga I Non 0@ Qe VS veHeh 1S
speci fical |l mekéggﬁ{ce o%tg&ib?i/ef&%ﬁﬁrlﬁ%%nﬁﬁfﬁhQrticﬂlaH %ng 5{&%1?(%@ &{JNLly as

disclosed int foregol ng |1 cationa
| mmunol . 36: pt(lt(eihslljat&r(dmeamAl n addl tion, description of the properties of

these antib dint ubl i on is alsa.

noor por at ed b, bf iR aBrafaroRRS Bibouly RebTordtre. anf i ices
incl ude t hOSﬁcl’ﬁ@MF Bt ﬁch@mﬁl%\tb! tlfd@@'d@sc%ecﬁﬁ@ﬂi PaM% Né.%6, 20543 gdl g phpichai n
of SEQ I D NO hose having the heavy chain vari abl e region of SEQ ID

NO 6 and t he\Ng. |2@ﬁ?/0éh%4ﬂ eeevhwémh@hrle@ﬁr@m mﬁorsﬁ@tqdmme&em@mg@enmvﬁyng t he

heavy chain of. .S 19 .and .t he I| SEQ I D NO 20; those
having the H@g@ ??ﬁ, ﬁhggp?hg?lt?grt%% of E@ﬁ‘ > 10 and the light chain

vari abl e reqoods|of SEQylok- B@aial?otelhhp&ﬁfl@@tﬁlb@@leﬂ}% tibadlys, edlakd paktei®iQ | D
NO 32 and the light chain of SEQ 1D NG 20; those aV| t he heavy chain

vari abl e regindriholikesEolydmaneyt3ot Bpged Fmthpiiegﬁscrebﬁéulﬁ rfubhi Mo (MG on of SEQ
ID NO 12; t ng, £ he

l'i ght chai n%;gg/l?g%}é”el ofh H%E&ﬂ%%%&?%b&t% g %gig}}cg E&tkggl\@ rafglu gﬂ}gjvarl abl e
regi on of SHfrtk pPefdentltd paostcing that bmgfamyﬂrha-lblta\/;ﬁbﬂeabl ©ne anigpdyn of SEQ | D

NG 16; those haV|n he heavy, chain of SE and the |ig |n of

SEQ | D NO 33F0nieHpl4 %@@%&W&bf hayinerfehapyy g\ﬂm r‘fa%h%? Egion %@ﬂ%lgo%; @

NG 14 and thgo! ggﬁﬁaﬁ 'dﬁaMWahQPlE‘?eé&%%%ﬁEéﬁ@ N8 %"95@1%?10% e Osed in

the foregoing US PublTcation. A specific antibody contenplated is anti body

1119 as di sdhwsedions Hubtiegoinng US Publication and having a conpl ete heavy
chain of SE hK)l? s di.scl osed. t her ej n,.and  hayi a conpl ete |ight
chain of SEQMBING faKASpHiSEMITEG i HePEPRIST GysaY PRTgins 6B e

anti bodi es, R@REMPOM &5t.lindRd tb R sE bREBEH RrmibeiNG . 200nd28395 1] WkRh ignd ot her
TALL specific bin |ngwprote|ns such as those described in U'S. Publ. Nos.

2003/019515611@91’9012@0 wisby s fercaesch iigfentiiet s attsulaply on potsepadndnéiei n by

ref erence |n its t S t LL-1 bi eins, particularly the
mol ecul es of TYEBIPEY o n?n%@ﬁnd%rgﬁer?te%ﬁech |§r1{%n ttw’dual |y and

speci fical | yyoo4mor pcmm@ld sprgificeinéibedics poptitidicsi matécspxefbﬁnsr gid/tht uikty as
di sclosed in the foregoing US Publications arath§r0|d hor none

03
("PTH') spedh¢lpding but psdingted to dhose dowribed malﬁéAm@ Oedl/;% 287 nhicly g the
like, such 3ﬁ%&f&’3{%d%%§e(fﬁ P%qetleﬂcelﬁ ifs %hﬁl%h’ ?Q cgl!aﬁg %e%lf' td S

i ncorporate ei n by re erence In iIts rly 1n parts
pertinent t @roteoksehadind@XK400 aod/STdthed 132404 dihthe EDAP4] 1&'C¢p10ﬂ“ enépt or
and the

IO R . Fbe i RSR Ol Sh PR, 1 L
i S i
speci fi ¢ ant(ibedires betpdp); iBrodar@s(toatugiomab, anti-CD22 monoclonal antibody);

Betaseron® (interferon-beta); Campath® (alemtuzumab, anti-CD52 monoclonal

antibody); Dynepo® (epoctin delta); Velcade® (bortezomib); MLNO0002 (anti- a4B7

mAb); MLN1202 (anti-CCR2 chemokine receptor mAb); Enbrel® (etanercept, TNF-

receptor /Fc fusion protein, TNF blocker); Eprex® (epoetin alfa); Erbitux®

(cetuximab, anti-EGFR / HER1 / c-ErbB-1); Genotropin® (somatropin, Human

Growth Hormone); Herceptin® (trastuzumab, anti-HER2/neu (erbB2) receptor

mAb); Humatrope® (somatropin, Human Growth Hormone); Humira®

14



related proteins, and the like, including those that target the HG SF: cMet
axis (HGF/ SF: c-Met), such as the fully human nonocl onal anti bodi es that
neut r al i 280hepztsea7yt e growt h factor/scatter (HG-/ SF) de®cmiused 1i0894WE Publ .
No. 2005/0118643 and PCT Publ. No. WO 2005/017107, huL2G7 described in US
Patent No. 7,220,410 and OA-5d5 described in US Patent Nos. 5,686,292 and
6, 468, 529 an@dddlim?aab)Fubllin iNGo luVIbh afBHEET (ineafetonall favdri-¢)) Nascecar®or por at ed
herein by reference in its entirety, particularly i arts pertinent to
proteins t ha(fle%ﬁlwﬁe; F@@W@h@}@%@ﬂ%ﬂ%@@m p%ptéiﬁt(p%ﬁa?;éél}wrﬁ%%t i bodi es,

rel ated pr Ossh%ﬂénréﬂiehﬂﬁecbi(gﬁ%arﬁ&k@iﬂl, ?ﬁu(ﬁlﬁ%@F)dg?gfﬁihgéﬂiei@i“([eg%ﬁzﬁhﬁﬂ} No.

7,521, 048, ich 1S herernincorporated by ref ce In entirety,
parti cul ar | yantirCIp22 tre\peBerilysat™ {yonpostae Bnbelitmahathiang- BIFANMATR2; WO

2011/ 156373R S /039444 43] Actiyin ecific antipodi

pepti bodi 6o MFAREL4 POt P ddpRe NiFieatt T REraay R B EROESE i ¢ od 1o

those descridbgetid PetMSMVIHRHhrg@NLen?PRAMD 234 EHRIciMR §Riva® (BRIIGLMat)nCOr por at ed
by reference in its entirety, particularly in parts pertinent to proteins

t hat bi nd Adtimzia® fertphovadbeRob 1P SHBchdlirs ™ medubaney; pgreprurbddians-

rel ated proteins, .and t | -RG1 udi but t Jimtedsto t

descri bed inéigrgélf’%lﬁ?ts’:ﬁl}m @EME ﬁﬁghgg\ﬁgﬁﬁﬁg raniRigt ﬁb?fﬂi%@i% each of
whi ch is herei rdigacRnBY;atrgislo®Y ldréflenends; Tiherh€ien BRS (difloyuzupab);i cul arly in
parts pertinent to proteins that bind TG--beta; [0045] Anyl oi d-beta protein
speci fi ¢ ant?Ba@radperpepirbofivsOsidemg @RMl btBiaRex®4RA3 Ak Nyviaa® i nc| udi ng
but not Iim . i i 71, whi ch
is herein i rggf)éﬁbzgglgt)ggglgtygrﬁg eﬂglgﬁ%gi@rgﬁﬁzsﬁgﬁw l|) ﬁﬁoﬁggﬁ?@]ﬁ%ﬁ%@l n parts
pertinent t dep)pNeimsaRh@lprddvakdh, aimpaoiittetdaikan-pi o Neuhasta®Qpegdmed body

SEQ 1D N0 SRR DR R i Borbe o SR eposeed | BRORTG G

di scl osed i ncdMeuINIL@T-0]F; BldlocRHRI0CAI® PRuromonab-CD3, anti-CD3 monoclonal
antibody); Procrit® (epoectin alfa); Remicade® (infliximab, anti-TNFa monoclonal
antibody); Reopro® (abciximab, anti-GP IIb/Ilia receptor monoclonal antibody);
Actemra® (anti-IL6 Receptor mAb); Avastin® (bevacizumab), HuMax-CD4
(zanolimumab); Rituxan® (rituximab, anti-CD20 mAb); Tarceva® (erlotinib);
Roferon-A®-(interferon alfa-2a); Simulect® (basiliximab); Prexige® (lumiracoxib);
Synagis® (palivizumab); 146B7-CHO (anti-IL15 antibody, see US Patent No.
7,153,507); Tysabri® (natalizumab, anti-o4integrin mAb); Valortim® (MDX-1303,
anti-B. anthracis protective antigen mAb); ABthrax™; Vectibix® (panitumumab);
Xolair® (omalizumab); ETI211 (anti-MRSA mAb); IL-1 trap (the Fc portion of
human IgG1 and the extracellular domains of both IL-1 receptor components (the
Type I receptor and receptor accessory protein)); VEGF trap (Ig domains of VEGFR1
fused to IgG1 Fc); Zenapax® (daclizumab); Zenapax® (daclizumab, anti-IL-2Ra
mAD); Zevalin® (ibritumomab tiuxetan); Zetia® (ezetimibe); Orencia® (atacicept,
TACI-Ig); anti-CD80 monoclonal antibody (galiximab); anti-CD23 mAb
(lumiliximab); BR2-Fc (huBR3 / huFc¢ fusion protein, soluble BAFF antagonist);
CNTO 148 (golimumab, anti-TNFa mAb); HGS-ETRI1 (mapatumumab; human anti-
TRAIL Receptor-1 mAb); HuMax-CD20 (ocrelizumab, anti-CD20 human mAb);
HuMax-EGFR (zalutumumab); M200 (volociximab, anti-a5p1 integrin mAb); MDX-
010 (ipilimumab, anti-CTLA-4 mAb and VEGFR-1 (IMC-18F1); anti-BR3 mAb;
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[0046] c-Kit specific antibodies, peptibodies, related proteins, and the
i ke, including but not limted to those described in Publ. No.

2007/ 0253962p1Mits637B 1 s i ncorporated herein by referencePCH/USk&110844i44 et y,
particularly in parts pertinent to proteins that bind c-Kit and/or other
stemcell factor receptors; [0047] OX4CL specific antibodies, peptibodies,
rel ated protaatins, diffivdle Toginl Aligd ToxialBIdimgbOMD X066 ((CDIA- eandMDRO $388);
described in US 11/ 068, 289, which is mcorg)orat ed heregn by

reference i r?nflt(élg\gﬁfi@"e?l?g W‘f%a&ﬁl(gﬁﬂyﬁgﬁ e /TS50 s A28 BBt ei ns t hat
bind OX4OL apiRl PADSTaiki @09 A o) X405 GRS i a0, hOGARI OXber

exenpl ary prot el ns cludi ng ActivaseO (alteplase, ;  AranespO
(dar bepoet i rD68); fMDX Eiﬁig(@niﬁ}lmﬁﬁéi aml—@lDB&mAdJ(férMamCBﬁB) ehtw()D%&vmﬁé)XO

interf bet B b - CD2 | nti body);
Bet aser ono. (PGB E S TCEARHS TEara s L PRes TaSBBETa] onal
ant  boty) . Onopa oot mmhmtaxmln@@g@@mbmg SIS A2 (ant -

a4137 mAb); 1202 (anti-CCR2 chenoki ne recept or ): Enbrel0
(et aner cept ,gamlRrse dmAlRanfitgangho spreotMZrmA NmtbGBEk%hl}malEpﬁé»((MY@poetl n

?ls];ﬁzatrgg)lblnt aglﬁ m%&%ﬁm%g:%ﬁw ?gﬁ])h Fﬁggtnlﬁé%ﬁa% aX ep hﬂERZ/ neu

(erbB2) recemhqmrmm\b (MBETHL 345p RAD X SIA0BY; m@ﬂﬁmkiwm a@nqmmki@mmne)
Hum r a0 (adal i mumab); insulin in solution; | nfeﬁggno (interferon

al facon-1) ; (Kadacilem): r?élélrlhltzun@lféb (ASJoRH) et NGRS BAY BN ARk et i ¢

yrphosi deo Thakae SELEIGATARaK A3 onspled QRAIL ST AR IR R RAY)

l(jrerle |t anj) )r(nab Ofuntumﬁlgmféd‘ﬁébt)ors Mbe(h%[?)ﬁ(ﬁ)é& ENECX 2D aﬁi;aIP gn(mﬁenrtaggd Ogljtis tvAbcer a0
ozogarmi %:ll Ir[:) (X/Eé%%lli 15913 g’é‘ﬁ;&[ %‘t%ﬂ%?[‘})’ B]&%ngﬁgséé’v%/ b@Bﬁ?Sﬁﬁ?ﬁ%{%@@EB w9y 870) ;
SolirisT™ (G(MBXZMW?‘P)anuHﬁé&Sih'eEHH%@ P bong%@é()@iﬁ@@@f)) antNPm%hQ\b

(MEDI -524); LucentisO (ranibizuma Panor ex 1A, ‘édrecol onab);

Trabi 00 (| er(ﬂ/HDXfﬂuﬁél@)NOFhé}&)Damﬂer}ERm amtibozly (AWS -3 @martta ¥ GFQ pesb uzumab,
2C4); Gside 1):. B43. Nuvi, 0 i.sild z > gant uzumab
mert ansi ne %‘%ﬁ?%é@é@?ﬁg&?@b@&b ﬂgﬁg%%@i)@ﬂigﬁgdﬁﬁ veki n,
human i nt er | gukvPGER)BI- Nt Beha T rCnaayl(AueR 2 gagisi Aauu@a%)gh RN CSF,
pegyl ated hu- Met -G CSF); NeupogenO (filgrastim, GCSF, hu tGCSF

Ot hocl one @KT8@dy#dr ononab- CD3, anti - CD3 m)nocl onal anti body); Pr OCI’I t0
(epoetin al Rem e - TNE c onal t| bod

Reopr 00 ( abdPl b, et el PP tssRBbieod PRaan SRaRidhe ATy

Actenr a0 (argi debdrtbeBRebers aldrdnidy)thisAvas buhlaﬂe 4 H8Ma G MRR) be Mhpviad aCD4

(zanol i mumab) ; 'R tuxanQ (rituxi mab, anti-CD20 mAb% Tar cevaO erI otinib);
Rof er on- At - (TR dinesmfier p@atigplar grasadwet Bhe Badeq $0adhsrss:to

(1'um racoxi [ body, see
Us Pt ont. N BAHIAG B At SR, At BImE kAl ng% D)

Val ortinD (I@)@oﬁﬁﬂ&ssoamted\&th dntfroadus:. pilrlretcmzice\ié aammageﬂlym;b)cts tABt hr axTM
Vect i bi xO (panitunu (o] onmal i zumab ETI ti- MRS IL-1
trap (the Fd’%‘B?‘r P%ﬂ?@ t tﬁaﬁa%aﬁi'lq %b%zogﬁr?al iegoB Yol aﬁﬁﬁg dran ﬁ‘gf?b %ot h

I L-1 recept Qhe GOTRREN Shé aa?veiy@@wée smﬁﬁootth%a@a@tcr @&ﬁl@taarl RERBSHR Y
protein)); VEG- trap (lg domains of fused to J) Zenapax0
(dacl i zumb)onlimwamd(ngac Ithezqmﬁguraaum pf ﬂhbcﬁﬂapllmbg\) comemadi Nvmtmn(nhbrl t unomab
tiuxetan); ZetiaO zet c at aci ce TAC CD80
nonocl onal dRtT let?ﬁ’&B‘flce g(ﬂfnra aﬁﬁﬂf ‘Pﬁiﬁﬁl}lﬁl%hﬁﬁ%g}f S%?féeq:c (huBR3
/" huFc fusi Qﬂneppéﬁo%ll Hﬁs e&@kéél%ﬁy Bifchacasdagan itisd aonﬁ@fﬁﬁbrléﬁth%%hﬂr@ﬂw%b;

anti-TNFa mAb); HGS- ETRL (mapat ununab; human anti-TRAIL Receptor-1 nmAb);
HuMax- CD20  (the easitioflanélh being eonfempal thuietanminashe pnqaﬂmtect@mszb(@m eurmunab) ;

ant - CTL A 4 Qoo OV oot iy iy ineRl Sp R R R a1
Toxin A and drexkuppB €2  hsivbXvlemc b@ﬁn@toaﬁ@pdvai&tbﬁca@lth@ﬁhydcuﬁm&

dsFv- PE38 conj ugat es (CAT 3888 and CAT-8015); anti-CD25 (HuMax- TAC) ;
anti - CD3 mARS@NIndubalys agaeking orhaaen 1%%011&531@ saagollarsdo e‘ér)cor 101333

(anti -1 FNAR) to mAb;
anti - CTGF I(Lh%%a bo@P;g t%ﬁg@lﬁ%ﬂ@ér%@ gsg&eelﬁp%é%ogenpfoggéfg gﬂhg
anti-CITLA4 mAb; anti-eotaxinl mAb (CAT-213); anti-FG-8 mAb; anti gangli oside
GD2 mAb; anti-ganglioside GW mAb; anti-GDF-8 human mAb ( MYO- 029);

anti - G\ CSF Receptor mAb ( CAM 3001); ®mnti-HepC mAb (HuMax HepC); anti-IFNa
mAb (MEDI - 545, MDX-1103); anti-IGF1IR mAb; anti-1G--1R mAb (HuMax- | nflan;
anti-1L12 mAb (ABT-874); anti-1L12/1L23 mAb (CNTO 1275); anti-IL 13 mAb

( CAT- 354) ant| -I L2Ra mADb (Hulvax TAC) anti-1L5 Receptor mAb; anti-integrin

~NA R TN ™\



[ 0049] According to the present disclosure, a nethod of operation of the
devi ce 50 descri bed above addresses this issue where a single bolus nust be
appl i ed avoaoparss37aul ar tinme after a particul ar proceduPeT/Usb@1dsesmisce 50
adheres to the skin of a patient, nost |ikely, but not exclusively, after
bei ng placed there by heal thcare personnel associated with the procedure.
The devi ce Sikecathit@orfigizadidnyofith¢ eait®1lkhe) pay tbeckpend tdBe ptogriramiresst tee 54
froman interior (potentially seal ed) space defined by the housing 52 of

t he deli verf°8'€9]ilf€e 50 into the patient to define an injection site only
once_accordiggsdio t he, Lot Aihal b gle §fcR oLyl berthfgatgapmla%t thin
the space. Additi onaliy, the device 50 nay automati cal etermne that a
pr esel ect ed requedgeréto thalse edatthsed penider fdoraevisicooplli fog receipt b€a single
configuratian of the.controller. 60, the contragller. 60 being .configured to
Geter i ne. t HEICBossof S CRPEHE Wit e At Dlegi gt 1500 ST CgBSEH n ¢ ne
space. Furt hghhe RARhEGRY poSideP aRHherFRi e Cah ho cB&E Wil BR RalidiSossBRidhofi2 T O
deliver a volunme of a drug to the patient through the injection site as a
si ngl e bol usludbegomaiadepte turherisatonThiyuwsetias hewstfits foe theormaltbdareprogdler Accor di ng
to those e iqents wherein the.controller, 60 is defined b -

i cr opr ocesaiit B e Pl ArhePuSImEaRrl i ey e BERe Y pRimiss: rmy
correspond tRrinhendrco@iradthngv@fld bhereenbé alkker for [HRAH}AsstcRRRedbence of
the use of such a device 50, the patient would not be required to return to
t he heal t hcased frdhq kralthease ofothpispatictsnpl y for recei pt of a single

i njection. Thhshas 1ef i . q i i i's not
required to [pg%;l rn t@ﬁ{ﬁ%{hﬁgg%sg ﬁgéﬁe%r%{gﬁggﬁ n%ﬁ%ﬁ{%ﬁérgtgﬁl%?@%%%r oceed

wi th the healiungrgarmiogesation ol dittdefrice t50es nowndtestiridt ¢ i @tatendotaisi Fig. 1 Thi s al so

A T e o
the injecti *h . rm
resources t gﬁasﬁmt&ia@.t e ][sw'n%ﬁ HE A arkRdsihg F%gﬁ] Hl_eg&e!f'ihgd }4%% sdcBond1gt ead be

used for the healthcare of other patients. vin us descri bed the
devi ce 50 amndati{78 theses appligd agnadt theewermer’ ¢ sken, sind aclooee/2ghd ippitachtd nthof t he

devi 50 i d i [ t tail. Fig. .1 illystrat t
i Sposabl e HUUSI P SEroPneY treBEabM e HELEY Mot Trghebl SHERE: OF 8 Pt | c
material . Asyosg@n geiphédl edge 76108 tiadbshd 52 may be defined by two sections,

a plate 70 that is applied ag;ai nst the wearer's skin, and a done 72 that is

attached to [08%2]pl atés tOwnpn &g abicyhobying 58 day amintegior pufaocfSQcisfibigwaen a

peri pheral edge 74 aof .4 he, pl at.e.70 d ripheral. ed of t.he .dome 72.
0551 a6 sndifhfior et a3 B B G dnfRt S RETBRERR, e PRfe 7hRlantifgys

defini ng an guffh@ Y@andsareseerDe saifistcar?, exd ®ie idomeSAriagaee ifddriorIsarfpardd 4l ar ,
the plate 70 has an interior surface 90 and an exterior surface 92, and the
done 72 has reX{qitos purdce G Fecerdog taibe Aystextedembediggpt fredngor wetseding to

the illustr | ¥ i Lo 0 j 21is
defined by ﬁ?ﬁ&tﬁ%@ﬁ% Sur fi%@‘gesd Bé{)t;ﬁé Bﬂéfé?%f%&§|9§t %@%ﬁgﬁﬁ@?@ orl%g 72,
whi | e the exdoetd 12, while tlacext@dbrotirfidecidhafubs henshi 52sis defingdds thy ekthsorext eri or

surfaces 92, 96 of _t | ate 70 and do 72. [0053] As noted above, the
housi ng 52 ﬁayfa%é%géeﬁ@apf e?@]én M the wearer. In particular, an

adhesi ve mayjgfsz|usedss 4164 FREShY RoliBe PEnAJBRLASHEE 1§ BlaRSAT e wegur e the
housing to skin during a single application. As shown in Fig, 2, the

adhesi ve i s Idipspwskd danmdhcdiraymny bO0sedn Thepdhesivermdbe afaptddego edtaéablgr
surface 84 of th ousin 2, .and in. rticular on the exterior surface 92
o thepl at Qo TS de A e b SioBRRiEH . AbboSnrt e elseanl o cheet
104 prior tdapetd SaAidp8sdah atier N0Vsh AGoRDnt @2tdTenSkitdHiRfsutfike SRFHRS -

housing 52, and in particular on the exterior surface 92 of the plate 70. The adhesive

is covered with a removable, disposable sheet 104 prior to application of the housing
52 to the skin of the wearer.
[0054] As is illustrated in Fig. 4, the housing 52 may have an inspection window

110 formed therethrough that allows the healthcare provider or the patient to view the
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[0054]As is illustrated in Fig. 4, the housing 52 may have an inspection

w ndow 110 fornmed therethrough that allows the healthcare provider or the
pati ent twowoewst3teé drug supply 62. The inspection w nd@@TABRot1loBug4 r at ed
in Fig. 4 is forned in the done 72 of the housing 52, although it could
instead be forned in the plate 70 or in the dome 72 and the plate 70
dependi ng onirpg agpies. Ofic msgratidbn Mdndownel ALilldsttaekinfiig. 4 ik)folneddneele t he done
72 and the p|ate 70, The inspectjon w ndow 110 permt visual inspection
for any one J&merﬁo?r%ftm p@%@gr&,lats yed it %@adgf?}(%@éﬂ%%@l%t%a@%% devi ce
50 has been [ I j ' j : Ege 50;

for inspect itg%]h%@g?%gh%rﬁ%dﬂ {tgggﬁ% erng{déﬁ%él%f?&gt\ééﬂf ér}ﬂ%%frﬁl% ?%@?%E%t hat the
drug i s bei ng/lbetecchelendabed 7 exdettic phate A Pl insprctiof OdEEMWAS] hokeperabove, t he
devi ce 50 may Uiﬁpcl ude a_.needle 54 with ﬁ ?@ nt.ed end _53. The neeglei 54 has
a retracted St BSRHEPRGT AHEHST ALELC AR SE YORE [ Wedt B8N Phdr awn
i nside of t"t%_vﬁ@%Q%a§geéﬁeﬁlldaﬁﬂle}a¥)_ré]]%@ly%i&'tJ‘Qct@gt?iQﬂ of tha@bvic@SE,abdi ng to
certain enbodi ments such as that illusStrated herein, the entire needl e 54

i s wi t hdr awinspesiiateoighe tihwg te gasee gaality; anddor enfipmetenh hatdthe druphHe needl e 54
al so has a CL%P' %/ei)es&ﬁthe {el Itl ?ﬁe”?'tﬁ‘td in Fig. 2) wherein the pointed end
58 of the nesdl%e™s %r ?é’g g?ronl?atlﬁe‘space 82 beyond the exterior surface
84 of the hquess)g 52A4d mited abbvieNfhedtvien56 hda¢ ifluddendedlel Rinkith Ipeinneieside 54
may be used in conjunction with a catheter 120, the needl e 54 being used to
insert the o4t hideaeedlo§4ihas o retrasted atatevheretrtheppintedeent 3 oé thegisedletsé is and
the drug passi e i pat i il
adm ni strat ﬁgﬁﬁw%ﬁggl%g%%&&gwg ?Ei/@%%iﬁnee?% tt{jé;f}&tshg% é\?/% %gpéﬁg&r:&a%}g 90accor di ng
to certain entodicmbodincmusueiat tlealllugtratos @eteing tieadntircc@rediel & ik ntithdtawen

subcut aneous tissue. Ho er, the bepefits_of using a peedl e 54 al one
i ncl ude | oméPm%gﬁfEsfP%\ﬁ%&ﬂg} thegeBudtd e iﬁg ng I e iop B PAARPASHE he dr ug
supply 62 t qjfigaRatd Bt 2) @Rér@inacﬁ@g&ﬂ{eﬁ ehﬁ'B@Q)rf:tlf%Eleg@thSh rpg@?%tk a6atfhen, and

avoi dance of any negative perceptions that healthcare p ers or patients
may have regandi §gbayand8tcaxteriof 0058 AY of thalstusmp&d into aRiigisctich aedf B, t he

housi ng 52 (specificall he plate 70) ma ave.an apert r opening 130
for med t her dRHeRl e Asrdle SAGRAEaRel BeopRataniiBastyss) 20 sthueli 54

t her et hr oughyeinCised e Mlert ety M@ MO tcPRNkS thi®ugh theffhjdeticd) site! 4R t@per t ure
130 may be unobstructed, such that there i's no inpedi nent or obstacle to

t he novenentdreg pashimgribiodile tte4athgtvd 1 2@irte therpation)during ediginistrasionp Bhiangl 130.
However, to better. intain the erilit f the needle .54 and the device's
ot o ner - o EnR SRRy bl 55 R bl S pBRRISARRL £)% 00 %
shield 134 (auboudichly Hsert a édft RBOhUREINED P QGEGtdnBoWy tisSiEer Hbweveapet ure 130,
or within the space 82 defined by the housing 52 so_as to overlie the

openi ng 130,beagfits of pyipg a ngedde S4ydopg inplugds daygpayyeptbiin foobsurdtions O5tEF gs. 5

and 6 illust j j i.ch. - of a
rubber, is |¢10§7f ﬁ%}gé% aﬁrkhg%gue%% Wl@z@’itgggi&%%ﬁ%e S%gn ¥189§igg®%§d54 (and
t he space 82pcamiod, dndeavpaiah@ndf any Skgativeipetreptiensribedicalttwdrd protidersroet r act ed

state (Fig. 5). In the deployed state (Fig. 6), at least a portion of the
needl e 54 (iP3 ?9t5%q‘68?ﬁtgé@¥%@tl§é§rs-w || depend fromthe space 82 through

the septum Lggse|AS SAICHIsthdI&d ﬁﬁfﬁ%&! M hd 3-8, ShhNRUS 9 @F&NicaflS [tlge O@gt]re

between the interior space 82 and the external environnent.
and 8 il | ustmat kava anapertunt onbpeneig1 3 ©hined thefedalto pdninghheragedbreShiade

catheter 120) to pass therethrough. According to certain embodiments (e.g., Fig. 2),

g T
Fi gs. 7

the aperture 130 may be unobstructed, such that there is no impediment or obstacle to
the movement of the needle 54 (and catheter 120) through the opening 130. However,
to better maintain the sterility of the needle 54 and the device’s container closure
integrity (CCI), a septum 132 (shown in Fig. 5) or a shield 134 (shown in Fig. 7) may
be disposed in or over the aperture 130, or within the space 82 defined by the housing

52 so as to overlie the opening 130, as in Figs. 5-8.
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of arigid material or a flexible material, is included. The shield 134,

| i ke the septum 132, is disposed between the needle 54 (and the space 82)
and t he paDi2ent1s6373kin with the needle 54 in the refracPet/tsb@t®3fai g. 7).
In the deployed state (Fig. 8), however, the shield 134 nust be noved out
of the path of the needle 54 prior to the insertion of the needle 54 (and
cat heter 120p037t o tHigs. Paind &ntlustfads a exc@mpivéercin & gopturg 1336~y nlag bat t ached
to the shield 134 to bias.the shield 134 toward its retracted state. The

control | er 6BadeeRf agpkberals inplededs 3 eﬁ@péflmcléaﬁ%ﬁiléwggwwe%%@ﬁ lgPd 134 to

intain th el LI | t t kgl d 134
mai ntai n the,siig sgatlc%?ig 'taHd e SHaHA QLKA R (1R rfétﬁ&lte ﬁgﬁ%ﬁ%‘@ﬁ%t#({]ﬁm’% *Glg%

noves to the retracte ate in accordance wt lasing force plied
by the sprifg. 186 doploged stecl{Biy 6wt kas aglostornpafgbe tedle D059 Khmidedi ce

i ncludes the injector 56 (Fig, 3). e injector 56 |5 cpupled,.to the needle
54 1o nove R oG dead SRpile Sbios e bR Dsgeai i Sy By bt

Exanpl es of @sqipiwaly ptcidal @barrFRYethRed HeNAtchibr dPas sPMEME cNREnal 7, 144, 384
and 7,128,727, which patents are incorporated by reference herein for al

pur poses. [ GD8OPrwehown in Fig. 2, a drug supply 62 is al so di sposed

breferanly, WRSAar ad eugsny bl et B ERH§ Sitdgnef T Fabrdotimge
comuni cat i f awidid ndab@iaheestiexibild makéenl dis i Lsded P he BRicRiorUaiikstha systhwwne of a
drug. According to certain enbodinments, the drug may be a granul ocyte
col ony- st i muli3at islépppersk ketw e thspgeddy Sh(apd i weedid - aodithepatigplys gimsithdesi r ed
phar maceut i D : eyt i . e iesis
O i at 1 ng Do PP okl Sl T S Al B B N RMERE: Pocy.
{ﬁF-rﬁfeptOﬁhSSﬁdﬂﬂngamt?@ﬂ?ﬁabomiﬁ¥hsmﬁbe%gnaﬂﬂéb@ﬁ?og@@ﬂﬁﬁ$éﬂ0?ggingdto
e illustrated e n r.ug supply may include a _pu and a
reservoi r 19b¢ mdgg“ nggﬁathgtfr ﬁ&gd%tga?%@a%{eat-aﬁpré Hlmmﬂn_@fl%ﬁg?ypl?eesem
di sclosure, Jendiq5 B/ Ridlg 1920k RUTRiASBATBY e ST AGH LA, RAEL by 2
conmbination of a rigid-walled cylinder 154 and a plunger 156 fitted to nove

al ong a | ongiontrdiler&l0 raayi spchBdatoh 188 éhat ybonedees wWithltheBhgld P34 toThentaombeent  of

t he plunger 15 . he caysed by the operat.on. ear train that is
connbct edt STEMhbT b IS EEaTaIHG D "Oeupar el eogryiplf Fireditni sms
for moving ts@eﬁié&@@ﬂﬁn@ﬁ%t%h@asﬁ? ﬂof&%@pff&%%efsﬁﬁﬂgimm Gkher Patent Nos.
7,144,384; 7,128,727, 6,656,159 and 6, 656, 158, which patents are

i ncor por at edn¢shapieme peeradso prssiblon for al | purposes. [0062] According to ot her
variants, a «rigid collapsible.pouch e substituted for th

T el 1 oD eyl ARG S BPHED AT S BE RETR HEBE 0% cobRip e
recogni zed tth@headiesetothieve tas asadd 54 B&dcéisthe Retidrted Mreployed stas.ri gi d

col | apsi bl e pouch, a spring-based nmechani cal. irstenlna be used to conpress
and pr essur iEemnleseofcagapkiol injecsy Brybadound 18{4-B Patet Nosr 71438 a

non- mechani Cﬁi%z%s”/zsit ST G 48 SlofRdrdIRY By %e&%eﬁée%%@ fd’rfaﬁl éﬁﬁ&%ﬁfsggpr ess the

bag. For exanplé,” & gas-generating syste e use a
t wo- conponer00&0jst erAwienai in Fig €, e dngposupplyd2as elsé epposedarithin el dpadd®2 gas i s

to be generated, .in which case they are conbined. As a further alternative,
a swel | abl e &I HHY! PEpeueats Hbﬁ%ﬁ PR PAIKEAUOLY B GHE oLy 6F dfh

source i nt er@pali{Ood RdArIMIC BuRadsRSudiRiod &itH Be hAKE8S EThOdALTRERY, 89 tO
nove the plunger or conpress the pouch. Exanples of such alternative

mechani sns maptalpe o wlnde pha dtug, ARaveimg tNasrtaib,dbod88Eits, ha8d8g OGY;beand
5 814020, wh ch, B8 818381 bARPRROL RS L ETISRER P8 T Qe
desired pharmaceutical. For example, the pharmaceutical may be an erythropoiesis
stimulating agent, a TNF blocker, interleukin receptor specific antibody, IGF-receptor
specific antibody or TGF-specific antibody.
[0061] According to the illustrated embodiment, the drug supply 62 may include
a pump 150 and a reservoir 152 (Figs. 2 and 3). According to an embodiment of the

present disclosure, the reservoir 152 and pump 150 may be defined in part by a
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[ 0063] Further, the delivery device 50 may include a fill port 160 in fluid
comuni cation with the reservoir 152, the fill port 160 having an inlet 162
di sposed wo 20t15exBeri or surface 84 of the housing 52 (PCH/US2)11/0393e4 i nl et
162 may be adapted to receive a luer tip of a syringe (e.g., syringe 163
illustrated in Fig. 1), although a piercable rubber septum may be used

i nst ead, f orcoembanpiboe of 4 hgid-ivhlledoorinddOB4ramyd agilsect hfb fided @ mowedlont sposed
inthe inlet 162 to close t fill port 160. An outlet 164 of the fill port
160 is conndep@disl %}H@l%ggﬁsw ndeg 354 Gig or Therevemeredidhealinge s posed
bet ween the 4 6 cabSa W]ﬁ{etoBgraﬂbﬁ BF?E & %ralOthhd i%&nﬁe%dﬁ)@%m@r, Qdcofdihg OF
particul ate tter 1nto the reservm? 152 along with the drug. In use, the
heal t hcar e poou¢ denanta@thiensmotar nieehainsgs for omvinpeths phinggrealdr§3the kyladgh t he

fill port 160 into the rvoj . 152, th in 3 nyy, rovi ded
as a pre-fi Im@'dbcsg)lufl%&’_eﬁg' Iaje ﬁﬁmﬁﬁl“ég{%qo?1?%?%@%@5@“&3@?5‘& d above)
to the heal tyigaK BatBihtQ¥idREorPbilattdityae RedncY REXIIBY hE BupBs@s a kit. WO

2011/ 156373PCT/ US2011/ 039444 [0064] I n addition, the drug supply 62 may

i ncl ude a pilAB6R2lval VeccosBngio ehéreraripytper min-ygidvellaisgpopewrhyaayken t he
reservoir 152 d the needl e (Fi.9s. and..3).. The Lhcl usi on..of, the val ve
65 porm t 5 b Shfiel RERE FEicuitioaledlifior 2 2B ordSF 1 5L G R 20

Q her devi cegill teustbgaszell Hiowwheguhat@esoirBY ib Hé sass dion-tigie f1 ow path
bet ween the reservoir 152 and the patient to control the flow of the drug

t her ebet weerfollpralds paude A sPIGIY-BiscE mechanden) Y &M Ky thigaIsphjoesroEess@ndnd t he

drg SUPR!Y HathS GORLERbERRR G MLl CANh GhechlBl NkGEROT o0

and the dru to carry out Scertain activities. e con 60

i s di sposed mayt bd usetl e miont @rel phiingep &6@ o8 mietdsrtrelbayg. t Furrexdhpleda gposabl e

housi ng 52 and canfi gured prior déo ej.ng di sposed within the space 82.
Thus, once t9F8°TRHRAS PBFIRMagHevscyit afw-p?,l@pgtﬁg&g@@glgﬁaref ®housi ng 52

s ol osed (andaatanticalbiuafalifithe R 6RLLALLEL AAHAYCAOIDS e

reconfigured. [0066] According to one enbo the contro 60 may

i ncl ude a progrbamdabise furtbeogcoteiss.or swBRblcEicymay Be asd, 8hemndtha power
supply (not .shown). coupled.to the m.croprocessor. 180. The wer supply may
el utde one iBpoditiat BARREF b8 & e Risriy B GE oHeS Eaitey B eBOateritg The o
nmechani cal  dfmbfgon B BSOS Pluingsr @f cofpedisd MCRucHEEk&aSles 8f RARItORMIRN Of

el ectrical devices (hard-wired circuits or circuit conponents), or a

conbi nat i on ro¢chapismamaydic fawul ial &St PiterfiNape §.96 6895 [ B8 QHoand n81402s, as
not ed above, ﬁi@he a(e)lrl}%rpelilnceor gr% YL, fde%t erﬁierré%ftpgltl a Ereessel ected tine

peri od has evf’apsg rRE 'COh roﬁ er ynlS% progroamTBHrp(s) performthis action
by accessi nq0a63]i merFuethes thd dedivedy delviversofraiiciht @be Wiilliont Tdoein Muéd opr ocessor
180. Alternatively, in a nechanical controller, the timer may refer instead
to a cl ockwsPRIWEERERN3YHh the seiviel-1d¢i hiedilknorelo0 hewing apaslhbe2 disprsed A

Dot IS SEEREE by O 521 U PR e ot
envi r onnment aktgrvd # luendp yf & eyrinpenpasegrinfe 1d3sihosated in Fig. 1), although a

piercable rubber septum may be used instead, for example. The fill port 160 may also

include a cover disposed in the inlet 162 to close the fill port 160. An outlet 164 of

the fill port 160 is connected to the reservoir 152. One or more filters may be

disposed between the inlet 162 and the outlet 164 to limit the passage of air or

particulate matter into the reservoir 152 along with the drug. In use, the healthcare

provider may inject the drug from the syringe 163 through the fill port 160 into the

reservoir 152, and the syringe 163 may be provided as a pre-filled syringe (filled with

any of the materials mentioned above) to the healthcare provider with the delivery

device 50 as a kit.
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[ 0068] A nunber of different mechani snms or input devices may be used to
initiate the operation of the controller 60 so that it carries out its

pr ogr ammiwQ,20w156378r at es according to its confi gurati onPCAUSeN1diody44 0 an
enbodi ment of the actuation nmechanism a single button 184 (Figs. 2 and 3)
may be coupled to the controller 60. The button 184 may be di sposed so that
depends t hr dogé4]t he Iextieitionrths drdgasuppl§dbh2ahayt ineludoupimy vaRe 188dr btrer
controller 60 nay be responsive to actuation of the hutton 184 (e.,g.,

depr essi on d¥P% %%Va_g\(ﬂilmsq@aﬁ)tvvﬁ?m FESCRtod trernd 8t Psiicer (Biesg? aﬁqe 3).
ALternativelhe iflulibRyt nduhed cIBKiR Grefesfiftorbt il BnllPoNBUALNG-Pgr suCh
that a tool or instrunment (such as a prn or key) nmust be disposed 1nto or
t hr ough an dpediugg Wherhshvees, sutths fiowr eagubitors,undyalbedi8gbsed it the floeusiting 52 so
as to actuate the jnput devigce. [,0069] The controller i rogramred to
ot uat ot ho Wy Saby R 8 T8k I heddr SR HRATY AETeafhBes 2d st are +o
the depl oyednhgtwdt@e@n! y once. The controller 60 is also programred to
determ ne that a preselected tinme period has el apsed only once. Further,

t he control [[80680 i sA pewtpllenfied qoopkditeticanichier 86 and dapiptasupplydd. i Ter t he
vol ume of the dr o th ati.ent si-ngl e bol.us. [ 0070}, articular,
Ve contr ol 15pARE%aes bR ETkalS B BUCEmenBaRe ohg oy B RS 0 s
el apsed af t ejut astdi@bétbitidf Thbeostemict 60 3:difosgd withih e pitessispced2 t he button
184). Alternatively, the controller 60 may be programmed to determ ne that
a 27-hour pekiised wabinghe diseesabicthonsiag o3 and sonfiguredipriasdy beigg §5powedr t her, t he

controller - r e ] o) J as

el apsed mﬁtﬁ?ﬁﬂgﬁkgga%%ggours’%F%ngac%%g%ﬁﬁ%ﬁo ?%§H§§3i%%8%%%5§f%£, 24,
25, 26, or Xpukiags? ioclogdeand patcitiabiyscilbd)r thefconsoltdd 68maddndd bhour s.
Additionally, the controller 60 nay be progranmmed to determ ne that a

peri od of ti'REPMEEeE| apsed within 22 to 29 hours after actuation of the
device 50, Gofes) 22 ARBrdifdio GR-erABulidnt, BBMHAR, BOULS ifflukven fract i ons
t hereof, such as 22.5 hours. As a still further alternative, the controller
may be pr ogrmogrechntabledeiceompeessari&d (Bigpresel Bendd poevei sagpphasoesmpeed af t er

actuation of th evice 50 lyin tsjde the previously recited ranges.

vor sover | cUPE bt ampsabuard R ThESand SulbE S Rod §E ROl e 60
i's programmagittgesdet RrmdtReIyt RRtcotréderHOUhayP&Y 4 Alcithidl ddve@sh camBAmhon T
period, for exanple, as elapsed, this woul'd include tines within a range
about 24 houwrfgnqeeaycal devigesrpgambaintion 06¢¢gtned slewicey(hewsl-waed airenis@odi ment s,
the deliver ycir%el icgr% 051(1)en 5, rbecolr‘ln eilgtli n o(f(rjr{]eicffapnqt ilgI[l] \e/\f Et?ica?l (fjerlug or ot her

mat eri al (e.g.? pro ein?%f%a 'S ST 8b1% "over the %IﬁE per|3§ that the
controller q0068 praw:amedels notcdcibovd, dlic @naaNéen0 hig ddelmitertiatdevi ce 50
may be used in conjunction with a drgg‘that is stable for at |east 27

hours. Al t erligsciogtsdyime praiogddiap ¢lapsedy diecentselleraayhe nisgramnedde REGIRER i on

with a drug y - - - ; it

T B unddhBakioPPhaR ﬁ{émg?&ecﬁ‘?%%ﬁéﬁ%%ﬁﬁﬁ%ﬁg@? E@”@%@E‘i&%@used in
conj uncti on MOt A lerdhitivglyt mad mechaatcabdamtibler, dte tirmashay2é fdr ans?hdhour s, thi s
may include an even broader range of stabiliti such fr to 30

hours. WO 2019k10gs msEhepisgsAFPifggexomytimer, or a dgsil’pot timer. ag bene(%{‘pogt e use

of a mechanical controller utilizing a mechanical timer would be the elimination of

batteries, making the device more environmentally friendly for purposes of disposal.
[0068] A number of different mechanisms or input devices may be used to
initiate the operation of the controller 60 so that it carries out its programming, or
operates according to its configuration. According to an embodiment of the actuation
mechanism, a single button 184 (Figs. 2 and 3) may be coupled to the controller 60.
The button 184 may be disposed so that depends through the exterior surface 84 of the
housing 52, and the controller 60 may be responsive to actuation of the button 184

(e.g., depression of the button 184) to initiate the controller program. Alternatively,
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[0072] Further, the controller 60 nmay be progranmmed to actuate the drug
supply 62 to deliver the volune of the drug to the patient as a single

bol us i n Woss1tttsedr3t hirty m nutes. For exanple, the conPCcoluser 18894y be
programmed to actuate the drug supply to deliver the volume of the drug to
the patient as a single bolus in less than ten mnutes. In fact, the
control | er G inpyt deeicphagranamdscdoviddh tatleuking 5d1 sigh shyppltyol®@2 itsautheht ver
the volune of the drug to the patient as a single bolus in |ess than six
seconds. | n (@fhedun Rekty) mHet B Aispared e gr SuphAnereg o dels B thal ve 168
(Figs. 2 anchior Lt a0Jrold ffushi) STRY % RiRME tl@yigpen the valve 168
prior to actuating the remal nder of the drug supply 62 to deliver the

vol ume of tHE0eMug. Wereeotrellsr GOtis pidgraneeditodetsttothd injbetor fwtotthevestht ent  t hat
the controller, 6 elivers the vol in ten mnutes, for, exanpl hi s
woul 41 not udBedPAdaR el s B Er b B NG LD dnstg The STt 6Re) ° 1 1
any event, thgisdeldgrahme@io dHEmHRL AR PlesdiB@eHHimB pBSodha! dMPsEd Bl acshoul d
be understood to be the same or simlar to a single injection of "the vol une

of the drug.Furhorciivatroben ol pergréomadio adteaie the dswospmabmtedicliverdheise ot her
actions to aqceur, [ ex e, .the controller 60 may be programred to
actuate the‘Pﬁfg%'gﬁe 8%$§R%%@gw %”h%@%?éoﬁﬁ fromthe deployed state to
the retract gdori]at e laphiticaneahe b&AEA hal 8 pkdgraminbe € afitdhaht tat 0 may be
coupled to one or nore indicators 190, 192 (Figs. 2 and hese

) . ( 3). The
i ndi cat or s 1gphour geriodipascanyed afirs agtugiion of thadppreSdfe.evindenaesionof theay be

used to sig e i i t e, ﬁn

controller gngéqgaéfg??%gkg5@g%é%%gxQ%Q@Hg&%gyéﬁgﬁﬁgﬁggPépgi oﬁhgf%nple,

t he contr ol |29-hd@® poryd bondlapetd bk actudiic@d Dihe HOGce Hi Edrthaythd eordrdlicgbd
emtting diode (LED) for exapple, to signal the patient that the device 50
has been actT4aPe)foLtamyRcd alreaincehud Eodbtnee BEbAEtads Be | hat the
drug_del i veriuRasmcPROURH oIS s BFEISEARIAL 86l 26 e B85s! Blcf: bty | cal

i ndi cators include buzzers and i semakers. [0075]1t wll be

recogni zed tthatof, sudhsas@kssohquos siddigoradlyuthiclcorteo lidr €6 tmaynegiragragencddp

mechani cal ipdicators. For e l.e, sw tches f s may be used, i ch
v tehes or FTGUT MR FHTTGS ARESUSEENCLH A0 (REC RUGSHTPR o4Mhe
retracted st@iRc30de depend by o bheMoLs DYhbiks 8r SRR RXEENSthalest, suétfas
switches or flags may depend fromthe portion of the housing opposite the

patient to i3%pY bawas.t Aepstilifgthst hiterpativey thempnieltes mepyf heaqmrpgiamndrtei on of t he

housi ng faci or oxi mat t he ,pat i.ent .t rovide tactil ignal as
wel T as or 1R linthi B TelsR a6 AL Beg B PR o sl BOIAERy &7 so

be used, sudutade thahehatislytlbeaitcdahigise Mdrcawd) iblvill belmdekdtogl! thaogne as a
t oot hed wheel or paddl e wheel noves past a fixed pamﬁ.%%0076]According to
still furthextaqdstihseangolir 6P iepigergmaed fodstymimthte Zbhew gstied Abatt o t he

present di Sc‘i%cﬁ?H&ﬁehohpfer%%"%o%x%?plg% é'tlﬂ);é&#q!ﬁs%vo%?&ﬂﬁ RS e95vit‘h'i1{3d$”i ng or

sterilizing e injection Site ocati on ere the needle 54 and
cat het er 12Gamgeeabons?t hads (ayg. o+ i denipats)ent ; see Fig. 2). For exanple, like

the shield 134 above, a spring-bjased jsopropyl .al cohol swab be .
mai nt ai ned ijlﬁ‘wﬁe ho%f‘sopﬁégw Ceigm %bﬂdﬂra?‘ﬁ%rtﬁ%éel%m ﬂqenfga m%”ﬁémg R0 nove

across the QRAMNRGonIRRN RIS o RhdHeQELd1 90 o 0brditif) MeedlabRbvaPtheGRidet er
120. Alternatively, a pressurized supply of sterilizing agent (such as

i sopropyl alpeohdlthat dwudodtrblerdilsp peedinminediontridre Hooosinmge,5Re geloxiynddvecct o t he
RIS RGN AL TR T A R
agent prior ARerhtsR[, HRcherdyhRvie8 80 InfiyIsb used in conjunction with a drug that is

stable for at least 24 to 27 hours. Furthermore, it will be understood that to the extent

the delivery device 50 may be used in conjunction with a drug that is stable for at

least 24 to 27 hours, this may include an even broader range of stabilities, such as

from 21 to 30 hours.
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[0077] Turning then to the use and operation of the device 50, a healthcare
provider may obtain an unfilled device according to the above-nenti oned

di scl osurwo 2bn/is6x3unfill ed state, the reservoir 152 (FiPgT/URBRouragosbe enpty,
but the controller 60 is already configured to carry out the steps of
injecting the needle 54, determining that a preselected tine has el apsed,
and actuati @0&]dr udFusthpplthe @atrotierdd myebe progednuned tof acdratgtht drigwppBt i ent .

The heal t hcare provi der y then obtain a syringe (e.g., .syringe 163) that
has been fi 1628 dfliYss t%qqugla%p fh?éi%mh%pétfenaﬁwsmalatbt)ﬂ%éniﬁ‘é%ﬂw@t&sﬁw

deliver to the,pa Y EdnB8 Ber WY mh bl ﬁ@tgra{?ﬁm%d {d £eLiaf¥ &P qRRY € than
a may I'Te

! ESPLxanpile

the volune to be delivered 'to the patient’, e pre-fi or may be
filled by thepplgad tibloar eheproduncef thh yingy tawhapaticheasdesingle balws imtess them a
container, such.as a vial,. cartri or bag. The syringe hen b

connect ed t o RURFS 1105554108 BontlfiiBe Flay DB Pina G oty B e PO ¢ he
reservolr 153&-to[d@W&]tﬂ@é‘qlﬂﬁ@'o‘fﬂfé&frﬁ%ﬂftﬁ&b%nt ARY sthBRMONBNRYRs g sfi sposabl e
sheet 104 fromthe adhesive layer 100 (Fig. 2), and place the portion 102
of the exterscemdsubf aicemblimesntrvhgcintee dubespnie OF aydudes 802bgdiongtigse skin

of the patient ,over a.desifred injlection site. The devi 50 adheres to the
okin of "a. pattamie sPufERLET Gy P Shtareimpl oust B 8% RS BloRRd%hEhd P no
freely det aahe fongndcnef gisiduginipply 6f foafelitfrahy 0blume oFfthcddrug. Masedeent
delivered to the patient. The heal thcare provider may then activate the

control | er 60l hsyndeistoed $haido theextsut thehthe gantrglisy 6@ dakysrethewplume in ten

2011/ 156373RGT/ 444. | [ '

automatical l'y i %ﬁ@ﬂ%%e,égﬁsﬁggplgﬁgldﬁﬂﬁ%{}ﬁ% %gaglgﬁgb%ﬁqug#%%égbace 82
defined in a dhaisiteg. 52anf cvche tieddliveryyofdieyvaembof thetdrug hea pagledotusonl y
once according tq the configuration of the controller 60 contained wthin
the space szﬂh%viﬁg)@.un crpigogyo bode svie RGSiMdlag i ¢ sipgle dnpepn Al s Yo lvRg oheed e
54 may be inggpted into the patient at the time the controller 60 is
activated. One benefit of the device 50 operating in this fashion is that
there may bd0873r eatBre mssollat@engf alimpepiogommsed © @ueréthértagtiomstoum ng t hat
the skin is cleaned wt steriljzi agent (e.g., .isagpropyl. al cohol)
e at el y GFon o 6RpRET R erBiPsF o0 fed de et Sidiet i SRUPRY nGeGfer
enbodi ment s, o ke MRERHA13H firdm ARE ddpSRHE stk fothOrdtiee® dlatcdily bitlel | t he
preselected tine has el apsed. In any ‘event, the controller 60 nay activate
one or nore [P8HIcat crditionllylihe comiqjler 9§ may bhsrcouplde tamond erumaere indietitbise or
tactile sig .t he devi ce 50.has. be i vat ed nd.if,the,needl e 54
2 hot i noor 0l PHHFY R B S T2 YR MR et R b e o
tactil e si gnatn mRyilcheaphbovikele®d sighabeitht Btathbat pre/idder del ryiest thatges tion of
the needl e 54. [0080] The device 50 then autonmati cal b&detern‘i nes when a
presel ect ed OHRlIFHV; i EP¢HaENAcspslng toPrE oganqthe stde. direxemple. 881 y once
according t f j . I . : r er 60

bei ng confi gcgbggllﬁfcr%@d*é%é@hwﬁgﬁlteﬁlfédlé)?{ragrsggl?gg{hgég Itﬁ%yngeo%gélg%gﬁ ft?ﬁg d(?AC)dr?t roller 60
i s di sposed (LED)Her spape, 8Psigidl éhd patientreati thel devaye Mahas lree actdiateg, that thhe

circunstances of _the particul ar applicatiqn, .thouygh the confjguration of
the device Rl St %&b%ﬂ?ﬁé&fﬁn@&t@éﬁsﬁw@hvw@% By Otrgla%@nheauhpare
provider or dheR&l i 6fer pdRBICIERECNERALRoRIndIAR BIL&8HY1 BN i nserted into

the patient, the delivery of the drug nay be acconpani ed by a visual or
audi bl e i ndimvaseimakerso t he patient that the drug delivery is inmnent.

[ 0081] The deyj 50 th automati cal |.y. act uat es, t he .dru upply 62 .to

el tver o vaPhi of ThVal b eBE A B iouBsSoi fgn B Fr Skt R eed o
54 accor di NgnéMahio iRRAb BUTFR bMME, SHRheH ARk Ity RAsERRIAEGHtMeS hi n t he
space 82 (Figs. 5 to 8). Dependent upon structure of the drug supply 62

used, the contflags may bednitialy dipeased wathythe dousses wradrefrasted stele andelependp 150 to
effectively pressuri ze the .reservoj.r 2.an dnynister .th [ to the
patient. Thefpodglﬁllev@ru 3s/l%§fm$ ﬁig& §¥eudgs %t%y%gees‘%%lg%ﬁgﬂ? Sdr% %f/deapeglg%lo urt her

vi sual or ayirtdreof tae he@lingosppokied tht peticht tintiebly/ el viisshiliss bf mapdepoddcor di ng
to certain enbodi nents, the visual or audible indication may be maintained
until the drfitRyn & royenof the bengneteing o PEPANAL 1o iedietent te PEYMMRREEIC t he

| ndi cati on I)E‘g%salg&%éll N SCh b & N¥utfh HPE VREA NN MVRAN AL &AL s MaytdiS

delivery pr
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WO 2011/ 156373PCT/ US2011/ 039444 [ 0082] When the delivery of the drug is
conplete, which nmay be determ ned by the controller 60 with reference to an
ai r det ecwonoariseasor, the controller may cl ose the valPea/ube@1(0B44g¢. 2 and
3) to stop the delivery process. The controller 60 may al so cause the
injector 56 to nove the needle 54 fromthe deployed state to the retracted
state. Aft erbetdaed satlvas rhfeBets shat lcaaethnanuditihéclickmd]’ solbdl dsa todthbdivheel ort he
controller gay control an ipdicator 190, 192 to provide a visual or

audi bl e si grPé‘F1 letrdiect mavesm3slesixgdPa¥dnpl et e and the needl e 54 is withdrawn.

The patient ggye)t hem L BrMYEd §fl ﬂﬂﬁé&&nﬁordﬁﬁé&tpsf%'dﬂlg[%egg%ﬁ RRREG0 oof the

device 50 in an appropriate nmedi cal waste contal ner ddition to
t hi s gener alacpordoggs the fresededisdesuse tha;iemcmcﬂhniey otchele asud:xdnpﬂilsmtfonns For

exanpl e, accordi ng t ert odi ne t he device tomatl cally
Forract t ho G St YoiTOaarEs B Bouie i Begieddetls Lna 7
only once ac‘daﬂfewrngofafb ih§¥9tcq AMb P Aehi9BecOfio! 318 FoPBkdrplk SikcaRe geatanned
w thin the interior space. Al so, as nentioned above, the device 50 may

aut omat i cal |ajaod@taespmgrblats¢thtsoar09y1@@®b$v&b mpyrbe p@mt@aemmsth@h@tw@c&

conprises auytonati cal nin hat a twe ri.od_ has

i absed. - 008 TRuTRY § pdShaEElR Ddate Bha® aedibe obdtts BRHEES0 RS Es en
di scl osur e rﬂi‘fhd”l@ééﬁle@al&m@rcaﬂﬁfee 1a@vanb@936elyal @bssuﬁzédxuppn\tﬁ@tdrmﬁg

t echnol ogy, any one or nore of which nay present in a particular

embodi nent |%6%Fc,(é‘éﬁhd9é APyl Alcphed) sadd b@ é§p@$edtwﬁ=lmptrh§sheﬁﬁlna§% Prednpte

neroi n may dP S8 UETBcaUn e LRI R bR R 09 LRGNk Bt 18580 ve

claim spra?y.orktl(hrwge depliyvanppoeviateanwanpsf the ngrilizing agent prior to
insertion of the needle 54.
[0077] Turning then to the use and operation of the device 50, a healthcare
provider may obtain an unfilled device according to the above-mentioned disclosure.
In its unfilled state, the reservoir 152 (Fig. 2) may be empty, but the controller 60 is
already configured to carry out the steps of injecting the needle 54, determining that a
preselected time has elapsed, and actuating a drug supply 62 to deliver a volume of
drug to the patient. The healthcare provider may then obtain a syringe (e.g., syringe
163) that has been filled with at least the volume of drug that the device will deliver to
the patient. The syringe may in fact be filled with more than the volume to be
delivered to the patient, and may be pre-filled or may be filled by the healthcare
provider by drawing the desire amount from a container, such as a vial, cartridge or
bag. The syringe may then be connected to the fill port 160, and the volume of drug
injected into the reservoir 152.
[0078] The healthcare provider may then remove the disposable sheet 104 from
the adhesive layer 100 (Fig. 2), and place the portion 102 of the exterior surface 84
bearing the adhesive layer 100 against the skin of the patient over a desired injection
site. The device 50 adheres to the skin of a patient, preferably in such a fashion that
the device 50 will not freely detach from the skin until after the volume of drug has
been delivered to the patient. The healthcare provider may then activate the controller

60, by depressing the button 184, for example.
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a di sposabl e housing having an interior surface defining an interior space,
and an exterior surface; a needle having a retracted state wherein

t he needlwoi281mis631dr awn i nsi de of the interior space ana&Ca/use@hoyads st at e
wherein a pointed end of the needl e projects beyond the exterior surface of
t he housi ng; an injector coupled to the needle to nove the needle

bet ween t he [0@T19]act etk mbatichep labysed tigtday 28 ;50 automati@altyedgcwahe polinsjdased
within the interj ' vol ume of

or space, the reservoir canfigured to recejve
a drug and t¥ qiéflff Wefifqﬁ‘bﬁ%r%mae%% S?ﬁthﬁaﬁlﬁéS%é%iPEEheéiﬁ Very%evw%

control I er coupil@ade E;Qcietnbgnlgy%in%é&"orcﬂﬁgtottﬂ@ cérﬁ%&é@éllroef tl]ﬁé‘&)n%ﬂ&r @ | er being

configured to actuate the rnjector to nove the nee romthe retracted
state to theodapledywathis thatspacnid/(Fogsc & to 8ndA¢wmrdiog trateetatthenbeelsmensithe t o
deliver the volu of the d to the. patient as a single bolus after a

or esel ect eq FRHE Saardt et e REBhbme P PR iieRich L ne
interior spage RAGiCOMhs Q&S PEp@itingOn AL ABhInSPASEMheid hhy Be 4 BRalept eri or
space, wherein the delivery device is wearable, disposablée, and single-use.
2. The del i wesuramtewil sjceivnoitdisierlityo assiaiing that thgskihes cleorpdrvigh sgferliziog une of

an erythropoi esi s st.inulatin ent disposed.in the.reservqir., 3.
The ol 1 very e & BBl R AR ThefhRBRRE 10 RbREUHER LY A5Tise 301 ure of a
granul ocyt e K£abadiyg ff dtAtH saibiodgnéas ey nadtdRPasie dod iAsdridd i8IS YAicht until 4

The delivery device according to claim1, further conprising a volume of a
TNF bl ocker th¢ Bissdleded Hime has elagsedy & pny ew,zl@l@mﬂség%mm BENNO39444

more indicators 190, 192 (Fig. 2) to provide a visual, audible or tactile signal that the
device 50 has been activated, and if the needle 54 is not inserted into the patient at this
time, a further visual, audible or tactile signal may be provided immediately before
the delayed insertion of the needle 54.

[0080] The device 50 then automatically determines when a preselected time
period has elapsed. The device 50 does this only once according to the configuration
of the controller 60, the controller 60 being configured to determine the preselected
time before the controller 60 is disposed in the space 82. The time period may vary
according to the circumstances of the particular application, although the
configuration of the device 50 in this regard may not be altered according to the
healthcare provider or the patient. Where the needle 54 has already been inserted into
the patient, the delivery of the drug may be accompanied by a visual or audible
indication to the patient that the drug delivery is imminent.

[0081] The device 50 then automatically actuates the drug supply 62 to deliver a
volume of a drug to the patient as a single bolus via the needle 54 according to the
configuration of the controller 60 contained within the space 82 (Figs. 5 to 8).
Dependent upon structure of the drug supply 62 used, the controller 60 may open the
valve 168 and initiate the pump 150 to effectively pressurize the reservoir 152 and
administer the drug to the patient. The delivery of the drug may be accompanied by a
still further visual or audible indication that the drug delivery is occurring. According
to certain embodiments, the visual or audible indication may be maintained until the
drug delivery is complete; according to other embodiments, the indication may occur

discretely at the beginning and the end of the delivery process.
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5. The delivery device according to claim1, further conprising a volune of
a pegyl ated granul ocyte col ony-stinulating factor disposed in the

reservoi rwo 2011/1568%3 The delivery device accordi ng to cl acmus2o1fi0sdsher
conprising a volunme of interleukin-receptor specific antibody di sposed in
the reservoir. 7. The delivery device according to claim1, further
conpri si ng g0082jume Wher GBe-debeepobthesireg isfdompddnt,ividacly mdiy dpdstethinad bhe
reservoir. 8. The delivery device according to claim1, further
conpri si ng dh%erispalenpl W_’ag-rgfﬁ@@% focan dgierdor AissBeEdhe Fontiotler max loysi r .

9. The deli (€ B [ i |.ai

wher ei n thewgéﬁ%@%ﬁ%?ﬁ%&g? %&%32gs&?%g‘{%@eﬁggg?{éoség%c%g%? ??rlerl]&p??rrﬁéﬁ %Oas

el apsed. causeltBe irjémordd tiovaorve thiendadée Fetomdhadeplayedisttaiodhe wieceidn t he
controll er determ.nes that .| east a,24-hoyr period has el apsed after

et uati on o P g B8 is 8% ofg gy AL u St Be BEEIGRG < o
any one of the Rineees Pidalor198, 1908 HEVIdd HeiseARk hdibRIsidnal GaNtht @i t o
actuate the reservoir to deliver the volunme of the drug to the patient as a
si ngl e bol uss cempletesandibgngedier 34yis miithdtasen. The patientamayTthen dandvedhy delaed ce
according 1 g, g Al YASRELD dheagontiah Ler, b o canfioured Lo atyate the
reservoir to deriver e Ubrine "6t “t'Ie ar'l§" B R pat Lt Vas© 8%l e

bol us in | eg90831an ShxdsieienRsithis gddbta? Pbleskothd 43T SURRE T 10O A 13.
The delivery device according to an%ﬁone of the preceding clains, wherein
t he contr ol seponcsationsf Feue el ageordiag éo eHmin epedigents dhedoece HRmaged| e

fromthe depa!u?&fﬁﬂicﬁﬁﬂ}e%ratcpthg Bginfe%ténﬁ%tf% P S PTAUN N %%e 82 (Figs. 5 and 7)

only once according to the configuration of the controller 60 contained within the
interior space. Also, as mentioned above, the device 50 may automatically determine
that a preselected time period has elapsed comprises automatically determining that a
twenty-four hour period has elapsed.

[0084] As will be recognized, the devices according to the present disclosure
may have one or more advantages relative to conventional technology, any one or
more of which may be present in a particular embodiment in accordance with the
features of the present disclosure included in that embodiment. Other advantages not

specifically listed herein may also be recognized as well.
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14. The delivery device according to any one of the preceding clains,
conprising an input device coupled to the controller, the controller
responsi Weot2011zis637at i on of the input device to initiatePaFitisoni1o8vthe

controller. 15. The delivery device according to any one of the
precedi ng clains, wherein the controller conprises a m croprocessor
programed tWeatliniate the injector and to actuate the reservoir. 16.

The delivery device according any one of the preceding clains, further

conprising a punp, wherein the controller actuates the punp to nove the

vol ume of drug from the jf8sfivadelRe hBpAERE! €. 17. The delivery
'ﬁﬁi ]'%grfhee Rp I Si

devi ce according to claim-16, r conprising a pinch valve di sposed

bet ween the punp t bn.t t L open: pinch

val ve prior to aéﬁﬁg¥P%§e@ﬁgﬁ%gﬁ%&ﬂfﬁfhﬂm&%&pﬁgﬁ%&%%+} %}@E%%5% geﬁ%@0rding
to any one ah dxhgiops@tedj ng cl ai ns, wherein the interior space is a sealed
space. 19. The delivery device according to any one of the preceding
clains, further comRiicHaRthedrcBENes kMR Witapherk A dlek sagakiwh Bedyoetiche
housing to skin during a single application, the adhesive di sposed on a
portion of tiheriexspiceomdsydeploscd it oheredt awpaipted qndnelyHis| keedlgi Bigisstbl e

heet i t Li | f i to th Ki f tient. WO
Shest DL apAERSALLRDAL: RRARYSRY Lo e ok of @ paten Vo
f th di | ai s, i Si fill t in. fluid
oy one o e, PSSPl T BTG P PR o on

the exteriordepiyb@satc®f the housing. 21. A kit conprising a delivery
device according to any one of the preceding clains, in conbination with a
Syringe. 22 res@rvORT (050l WiRGH ahé QfkcRbr YpaRaKIADI KervlirSRATRAIE: to

singl e-use drug delivery device, the method conpri sing:

receive a volume of a drug and to be in fluid communication with the needle; and

a controller coupled to the injector and the reservoir, the controller being
configured to actuate the injector to move the needle from the retracted state to the
deployed state only once, and to actuate the reservoir to deliver the volume of the
drug to the patient as a single bolus after a preselected time period has elapsed, the
controller disposed within the interior space and configured prior to being disposed

within the interior space,

wherein the delivery device is wearable, disposable, and single-use.

2. The delivery device according to claim 1, further comprising a volume

of an erythropoiesis stimulating agent disposed in the reservoir.

3. The delivery device according to claim 1, further comprising a volume

of a granulocyte colony-stimulating factor disposed in the reservoir.

4. The delivery device according to claim 1, further comprising a volume

of a TNF blocker disposed in the reservoir.

27



automatically injecting a pointed end of a needle froman interior space
defined in a housing of the delivery device into the patient to define an
i njecti orwei2bE/1B6379 once according to a controll er cont @Cmar$2aviiobd4nd t he
interior space; and automatically actuating a reservoir to deliver a
volune of a drug to the patient through the injection site as a single
bolus after a presel ecitedidives deeict adcdrding @b apded, &athor domgridiog & Relume
controller contained within the interiar . sp 3. The et hod
accor di ng t PT@nserped erapviqceterolony-iny té‘@n%ﬁ?tplé@’ép%ﬁdé‘} RESp@ilesi s
stinmul ati ng agent. 24. The nethod according to claim22, wherein the
drug conprises a granul ocyte colony-stinulating factor. 25. The

met hod according to claim 22, wherein the drug conprises a TNF bl ocker.

26. The net hod adtordrﬁg(kﬁV@WaEWEQZQamh@gé¢nbﬁhé tirthgr compidises valume

| at ed t | f
Doy a5 SeteaSk TG SuhypeRinc Tt B SRSl B e %808 di g to ol aim 22,

wherein the drug conprises interleukin-receptor specific antibody.

28. The nethod according to claim 22, wherein the drug conprises

| GFr ecept or speC|f|c ant i body 29. The nethod according to claim 22,
wherei n the drug conpr1§é§hY@F§Bé@PﬁF%H§W€ﬂ%éﬁyn further comprising a volume

of IGF-receptor specific antibody disposed in the reservoir.

8. The delivery device according to claim 1, further comprising a volume

of TGF-specific antibody disposed in the reservoir.

9. The delivery device according to any one of the preceding claims,

wherein the controller determines that the preselected time period has elapsed.

10.  The delivery device according to claim 9, wherein the controller
determines that at least a 24-hour period has eclapsed after actuation of an input

device.

11.  The delivery device according to any one of the preceding claims,
wherein the controller is configured to actuate the reservoir to deliver the volume of

the drug to the patient as a single bolus in less than thirty minutes.

12.  The delivery device according to claim 11, wherein the controller is
configured to actuate the reservoir to deliver the volume of the drug to the patient as a

single bolus in less than six seconds.
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30. The nethod according to any one of clains 22 to 29, further conprising
automatically determning that the preselected tinme period has el apsed
accor di ngvoaotihesezzont rol | er contai ned within the interi @CT4sacie/0394he
controller being configured to determ ne the preselected tinme period before
the controller is disposed in the interior space. 31. The net hod
accordi ng to cl aild 30, Thwhéslaicry dbecpresediagttedary ome perthogracsdiag claast a
24- hour peri od. e qpthod according to any one of clainms 22 to

. 32, Th
31, conpri si‘Hyr attksfhﬁ?rit@iherw%ﬂga@@itﬁga%% HeiTpicetar &haoye thyaeedéelir® i nto
t he i”teriOHhéﬁﬂﬁ&wﬁ%hﬁeRﬂ%@rﬁﬁ&&h@hﬁ&mﬂ9oh&§ configuration of the
ne

control |l er contal wthin the interior”space.

14.  The delivery device according to any one of the preceding claims,
comprising an input device coupled to the controller, the controller responsive to

actuation of the input device to initiate action of the controller.

15.  The delivery device according to any one of the preceding claims,
wherein the controller comprises a microprocessor programmed to actuate the injector

and to actuate the reservoir.

16.  The delivery device according any one of the preceding claims, further
comprising a pump, wherein the controller actuates the pump to move the volume of

drug from the reservoir to the needle.

17.  The delivery device according to claim 16, further comprising a pinch
valve disposed between the pump and the needle, wherein the controller opens the

pinch valve prior to actuating the pump.

18.  The delivery device according to any one of the preceding claims,

wherein the interior space is a sealed space.

19.  The delivery device according to any one of the preceding claims,
further comprising an adhesive adapted to releasably secure the housing to skin during
a single application, the adhesive disposed on a portion of the exterior surface and
covered with a removable, disposable sheet prior to application of the housing to the

skin of a patient.
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20.  The delivery device according to any one of the preceding claims,
comprising a fill port in fluid communication with the reservoir, the fill port having an

inlet disposed on the exterior surface of the housing.

21. A kit comprising a delivery device according to any one of the

preceding claims, in combination with a syringe.

22. A method of operation of a wearable, disposable, single-use drug

delivery device, the method comprising:

automatically injecting a pointed end of a needle from an interior space
defined in a housing of the delivery device into the patient to define an injection site

only once according to a controller contained within the interior space; and

automatically actuating a reservoir to deliver a volume of a drug to the patient
through the injection site as a single bolus after a preselected time period has elapsed

according to the controller contained within the interior space.

23. The method according to claim 22, wherein the drug comprises an

erythropoiesis stimulating agent.

24. The method according to claim 22, wherein the drug comprises a

granulocyte colony-stimulating factor.

25. The method according to claim 22, wherein the drug comprises a TNF

blocker.

26. The method according to claim 22, wherein the drug comprises a

pegylated granulocyte colony-stimulating factor.
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27.  The method according to claim 22, wherein the drug comprises

interleukin-receptor specific antibody.

28. The method according to claim 22, wherein the drug comprises IGF-

receptor specific antibody.

29. The method according to claim 22, wherein the drug comprises TGF-
specific antibody.

30.  The method according to any one of claims 22 to 29, further
comprising automatically determining that the preselected time period has elapsed
according to the controller contained within the interior space, the controller being
configured to determine the preselected time period before the controller is disposed

in the interior space.

31.  The method according to claim 30, wherein the preselected time period

is at least a 24-hour period.

32.  The method according to any one of claims 22 to 31, comprising
automatically retracting the pointed end of the needle into the interior space only once

according to the configuration of the controller contained within the interior space.
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