DRUG DELIVERY DEVICE Background 100011This patent is directed to drug delivery devices, and
in particular to a single-use, disposable drug delivery device [00021Injectable drugs are conventionally
administered through the use of a needle attached to a syringe. The needle is inserted to the
appropriate depth (e.g., subcutaneous, intradermal, or intramuscular), and the plunger is moved within
the cylinder to eject the drug from the cylinder into the patient. Many times, the patient will be required
to self-administer a drug, in which case teiatidnE i vasRyBINA € filling the syringe with the drug,
and then injecting the drug into themselves. 100031When dealing with a disease, such as diabetes, a
patient may have to administer a series of injections throughout the course of the day. For example,
the patient may have to administer a number of fagishgtingdnsulin injections before meals, as well as a

long-acting insulimw?gtion_%

¢ | .‘L%%Pn‘?‘%’&'ﬁ%%mﬂ}%?e aIe d3Ryss Iatcan, atise when, inis, many injections
are administered'in a day, including the potential for the patlgnt {0 lose track of or ?orget to administer
one or more of thengieetiorksnogos tne ddbrensdtiddssues 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 SBhjectoly Afabiediysetl ¢ e PE SFREpbY S BY Berse negeshdbaaty 8 the patient. The

pump or automatigdniestai-mRayavaiadnicrapireersrnibatdolows amioienaldereran 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 injafGH 18 THterBER OB FIUBBAT Y it USRILAEHIS FEFthY BERidHs of the
system that are injetiéd intgidhalipatiapti-dR0AbIAMmEet fadhhinpnane. detailheiew (e piesent
disclosure sets fo&tllﬂ gcdrg'cll%ircd to self-administer a drug, in which case the patient is responsible for
filling the syringe with the drug, and then mjecting the drug into themselves.

[6003] When dealing with a disease, such as diabetes, a patient may have to
adrmmster a series of injections throughout the course of the day. For example, the
paticnt 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 arc designed to be
strapped on or attached externally to the patient. The pump or automatic injector may
have a microprocessor that follows an mnternal 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 s 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.



delivery device embodying advantageous alternatives to the conventional devices discussed above,
which drug delivery device can be a disposable, single-use drug delivery device. Summary 0006)In an
aspect of the present disclosure, a drug delivery device includes a disposable housing having an
interior surface defining an interior space and an exterior surface, a needle having a retracted state
wherein the needle is withdrawn inside of the interior space and a deployed state wherein a pointed
end of the needle projects beyond the exterior surface of the housing, an injector coupled to the
needle to move the needle between the retracted é@&@ﬂoyed states, and a reservoir disposed within
the interior spacej0iss reserioin copfiguddprgeaidedoatemealafaddiug-adeiochedrndisid
communication with the, needle. The dru ndl%ltivgr}'/ _de?‘/ice ?alfso. inrclludegs a g:or]trol_leé coupled to the
injector and the reéSBRVoIT, the CoRtrolierbeing configured 16 Actdate The KSRt (8hibve the needle
from the retractedstater tonthecde pleylédhstate entyrance sarditocastuditentid lraseritbitréovdeliver the
volume of the druyg.fe. e patiaias aislngle Polup allet.a piaselectet g periofhas cigesed. the
controller disposed within the interior space and configured prior to 6)e|ng dispose within the interior
space. Further, thgodslivepycdevieess Wearabkeedisgusublanant: sivefeusaniod oy hinreadther aspect
of the present disglagires meioskalQRarRtienLfa Weaiabls disppsahia. Siegisdise drug delivery
device is provided, The method includes automatically injecting a pointed end of a needle from an
interior space defiHBa%H A HBUSRY HEHE HarteRedetion intetHeustisnts ye e Mmmdétion site only
once according teacantrelier ontrinechwithinuthe inkeriae spage. The tnetheshalsaingiudes
automatically actuating a reservqir to deliver g volume of %reu to the patient through the injection site
as a single bolusig'f'ﬁé “6:‘&@1@@%8%&8 f&?&%ﬁﬁ%@%ﬁéﬁaé é%r\ff%’ilﬁgﬂf% AR QIR BTiBE contained
within the interiorcepagercBrietDescriptimfeabihe DeawingsAROBILISHbeliemedithatthetdisclosure will
be more fully understood from the following description taken in conjunction with the accompanying
drawings. Some Seflﬁ?g ?gﬁ?é%orﬁ 3? havé égnd%%‘%lfﬁgé%§r¥ﬁg Bom{]sé\lfgﬁl[g ggmlé%k%%%ﬁgments for the
purpose of more ¢teatlytbhowion athenmlbrhehts: Buchporvibsiodsiot elemdhts iragoedetfigures are not
necessarily indicaliye OfINGPEESENEE AL APSRASS A RATIGHIALAlEMANSIP 6Y:0f g Gxemplary
embodiments, except as may be explicitly delineated in the corrésponding written description. None of
the drawings are%é@@ﬁéﬁﬂ‘fﬁf@éé&%? Further, the delivery device is wearable, disposable, and

single-use.

10007] In another aspect of the present disclosure, a method of operation of a
wearable, disposable, single-use drug delivery device is provided. The method
includes 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. 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 seiected elements for the
purpose of more clearly showing other elements. Such omissions of ¢lements 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 delincated in the

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



[0009]Fig. 1 is a perspective view of a drug delivery device according to an embodiment of the present
disclosure, with an associated syringe which may be used to fill the device; [0010]Fig. 2 is a
cross-sectional view of the drug delivery device of Fig. | taken along line 2-2; [00111Fig. 3is 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. I, including an observation window;
[0013]Fig. 5 is anl@M&iged, Fagimentasysreross-sevtionalviewdivarbdrvercsystadinggedin conjunction

with a needle accaiingdR iPERRESEOLAISAIRRINE . With, the NeRdie ina elracied, staterd QA 1FIg. 6 is
an enlarged, fragmentary, cross-sectional view of the barrier
to fili the device;
{0010} Fig. 2 is a cross-sectional view of the drug delivery device of Fig. 1 taken
along fne 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 disciosure, with the
needle in a retracted state;
[0014] Fig. 6 is an enlarged, fragmentary, cross-sectional view of the barrier
systemn of Fig. 5, with the needle in a deployed state;
{0015] Fig. 7 1s 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 Descrintion of Various Embodiments

10017] 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 1s 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 mmpossible. Numerous alternative embodiments could be
implemented, using either current technology or technology developed after the filing

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

invention,
[0018) It should also be understood that, unless a term 1s expressly defined in this
patent using the sentence “As used herein, the term " 1s hereby defined to

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

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



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 he barrier system of Fig. 7, with the needle in a deployed state. Detailed
Description of Various Embodiments 100171Although the following text sets forth a detailed
description of differenhembastinenterpltbe thyentdrdtishepdlaednaensicaddhaithadedal scope of
the invention is defined by the words of the claims set fort@_at{t%e end O*Et is patent. The detailed
description is to B SBRGHEd HE e (]arcyr or‘ﬁlil and doeshot déschibe eve(?y 50%5 fe'&hbodiment of
the invention beeayssdesciibing tbvelyipessiblecembtt imentwoulddredinpradiisalzifmot mpossible.
Numerous alternati odiments.co impl ) ing.either surrent t 0 or
technology devﬁ%@i%&%@%ﬁ% é%ﬁ%%%%%%%ﬁ%ﬁ%éﬁ%%u sgtﬁfgﬁg\ﬁtﬁ?ﬁ% %ggcé){pe of the

claims defining thet idnifoi J0xBTItaskcuis s tisadad derstoducliabn taress iiméeh by expressly
defined in this pafent USINONGIRSRIENSS (i35 MR8 NEIRIR, S I8N IR NPLEY defined fo mean.." ora

similar sentence, there is no intent to limit the meaning of that term, either expressly or by implication,
beyond its plain %fg}xﬁﬂﬁgrgpgﬁ%q%wgﬁa“éws” and a function without the recital of any

structure, it 1§ not intended that the scope of any claim element be interpreted based
on the apphication of 35 U.S.C. §112, sixth paragraph.

{06019] Figs. 1-3 illustrate a wearable, disposable, singlic-use drug delivery deviee
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 wherem
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 (sce
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 1s coupled to the
mjector 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.

[0620] 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 1t 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 ong agent at a time may enhance the effectivencss 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 cffects 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 biood cells) found in bone marrow or peripheral



term should not be interpreted to be limited in scope based on any statement made in any section of
this patent (other than the language of the claims). To the extent that any term recited in the claims at
the end of this patent is referred to in this patent in a manner consistent with a single meaning, that is
done for sake of clarity only so as to not confuse the reader, and it is not intended that such claim term
be limited, by implication or otherwise, to that single meaning. Finally, unless a claim element is
defined by recitingiahé. viordl (reaR szems iaclurdction svithoutithiedeoithlecopagontititturajnit)is not

intended that the sgope of.any claim,slement s interpreied based andhe apRlication o 3pU.S.C. 112

sixth paragraph. 100191Figs. trate a wearable, disposable, singlé-u rug delivery device 50.

The device 50 hds-§tisipdsatifechigasing G2 tathndy et httadmed toradphtiont tbe wearer with adhesive,
for example. As seeninFigs, ¢and A.AN86418 28ARd INISiPRR0 AG dipR93REhIn G RQising 52, with

the needle 54 having a retracted state wherein a pointed end 58 (in fact, the entire needle 54) may be
withdrawn inside #e-hbusintPss sppassryearsiatehhursinfiriasotdte gk o8 Hrbjedts from the
housing 52 (see Gigs o518}, dheinieston 58 meVing thenegdiacs4fram: e reltasted-siate to the
deployed state. The devicie 50 alsq includes e}]controllgr g thg‘g is coupled to the injector 56 and a
drug supply 62 cOAMTAY A HETIMET SFATRTG N SRt SHBF BECE AFRHHARPHILRETE 58 to move the
needle 54 and thexdrivg Supplyc6antofdelVeF the volume of the drug. [00201The drug delivery device 50

is particularly well.suiged for, use_in adﬁ(essi articular issue for patients undergoing chemotherapy
for the treatment [Ic()]?(i:g cer,%"ﬁﬁé‘ﬁéh‘? r%racy q%’\%gﬁgésé oﬁt%%% %1%%[3 r%ﬁ:\ﬂ acrrgdp}/p%%ggﬁ%%fvgﬁ
Chemotherapy agemtss shetrascitdalratitest sithxeantsomes aochoyciephosphanhidéovenkdn different

ways to stop the growyth of capcercells,ROms adests agLlo MH&%&@%%E@%& yhile Qiher agents

work to stop the cancer cells from dividing. Administration of more than’one agent at a time may
enhance the effetlidErbEY et tharkpys roonERthevBmeaints that thedothdynpihidzeapby agents

are working on thgrsanaareya cellsy thexamryhavethe side affeslafaurpgssingthgpatient's immune
system. To counter the effects of the chemotherapy ziéents on the immune system, colony stimulating

factors, such as GRESE #{a) HLBeminiLarRPes IR EIsE YR ABHEEEEF Haktimd Esiate ., white
blood cells) foundritbene, matkady REPEHRBEER BIDBEta S ikl (8 Mgants meludebut are not limited

fo the G-CF 10 DY EHESIVECTIL G 0o Uh AU S REHRtor P e AdRstration of the.
chemotherapy adBnisrie$darte:therExieaictiat ddntieistiatibroantie GroSk sheylHcommat least
weny o T gl R HApIaIeT g B gl champl R IR 2 |
separate appointthepitdeticERAsine tHjetnionbflGLCER cpoctin delta, as well as the molecules or

variants or analogs thercof as disclosed in the following patents or patent applications,

each of which is heren 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; 5,055,422; 5,986,047, 6,583,272; 7,084,245 and 7.271,689; and PCT

Publ. Nos. WO 91/03867; WO 95/05465; WO 96/40772; WO 00/24893;, WO

01/81405; and WO 2007/136752.

[0023] An ESA can be an erythropoiesis stimulating protein. As used herein,

“erythropoiesis stimulating protein” means any protein that directly or indirectly

causes activation of the erythropoietin receptor, for example, by binding to and

causing dimerization of the receptor. Erythropoiesis stimulating proteins include

erythropoietin and variants, analogs, or derivatives thereof that bind to and activate

erythropoietin receptor; antibodics that bind to erythropoietin receptor and activate the

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

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



[0022]In various other embodiments, the drug delivery device may be used with various
pharmaceutical products, which use may or may not occur under the same conditions as described
above for G-CSF. These products may include, for example, an crythropoiesis stimulating agent
(ESA), which may be in a liquid or a lyophilized form. An ESA is any molecule that stimulates
erythropoicsis, such as Epogenat) (epoctin alfa), Aranesp(r) (darbepoetin alfa), DynepoCR) (epoctin
delta), Mircera(r)detiethpoxinpoivethylereglyco kppoetivieta), Hematite(@R), MRKaRE78, INS-22,
Retacrit(r) (epoeté' fa);Neorecor 5%%@ é@ %ti .%%a)m%l (er(@- oetin zeta), Binocrit@ (epoctin
alfa), epoetin alfaﬁ%%a , Abs&:gme@ﬁ) cpog[ﬁ) 5%:11 , Ratlioe%% ) (é%%%ﬁ%ﬁﬁé%{), Eporatio(R) (epoetin
theta), BiopoirKgh épbbtimatéta)asbostint alfaibpostin betapipbetinirepaics postirmitidéna, and epoetin
delta, as well as the mRIsRES OrMRHaMSAr ARalpsshersel an dissiassasinihedellowing patents or

patent applications, each of which is herein incorporated by reference in its entirety: U.S. Pat. Nos.
4,703,008; 5,441°8844e5 susnthadies ghas biag 28d3etioue cuthewaisyn sergraytandsintadseo; 5,955,422
5,986,047; 6,583:3hd0d#d8 43 And 72 P80 AndBRDE 15444 and 2006/0040858, the

disclosures of cach of which is incorporated herein by reference in its entirety) as well
as ervthropoietin molecules or variants or analogs thereof as disclosed in the
following patents or patent applications, which are each herein incorporated by
reference in its entircty: 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; 5,856,29%;
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. 2602/015599%;
2003/0077753; 2003/0082749; 2003/0143202; 2004/0009902; 2004/0071694;
2004/0091961; 2004/0143857; 2004/0157293; 2004/0175379; 2004/0175824;
2004/02293 18, 2004/0248815; 2004/0266690; 2005/0019914; 2005/0026834;
2005/0096461,; 2005/0107297; 2005/0107591; 2005/0124045; 2005/01243564,
2005/0137329,; 2005/0142642; 2005/0143292; 2005/0153879; 2005/0158822;
2005/G158832; 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 99/66034; 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 02/0855940; WO 03/029291; WO 2003/055526; WO
2003/084477, WO 2003/094858; WO 2004/002417: WO 2004/002424; WO
20047009627, 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 2005/0G1025; WO 2005/001136; WO
2005/021579; WO 2005/025606; WO 2005/032460; WO 2005/051327, WO
2005/063808; WO 2005/063809; WO 20035/670451; 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™
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Publ. Nos. WO 91/05867; WO 95/05465; WO 96/40772; WO 00/24893; WO 01/81405; and WO
2007/136752. [0023]An ESA can be an erythropoiesis stimulating protein. As used herein,
-erythropoiesis stimulating protein" means any protein that directly or indirectly causes activation of the
erythropoietin receptor, for example, by binding to and causing dimerization of the receptor.
Erythropoiesis stimulating proteins include erythropoietin and variants, analogs, or derivatives thereof
that bind to and ddtivatenerythnddbidiri e deptermahtibobiedithagibihdetmerythiapdietirefeceptor and

activate the receplpl, L RepFdes Nt fine 8 and acivata epy
SLReP i &

hropoietin receptor. Erythropoiesis
tivate . . B opgietn eceptor. Sivihrone
stimulating proteins includé, but are not limited to; epoctin alfa, %‘bé’éﬂ[m 6%%} dep‘%g%iﬁ é&%?ﬁa epoetm

omega, epoetin iotzykirsefilsaeta. avd aralogtherpedy el latddeefythfdpoltimogarbamylated
erythropoietin, mimetic.pRPieS INGABGEMPISIRANR) A els Apthadiss. fxemplary

erythropoiesis stimuﬁating%proteins include er()%hropmetln,'darbepoetln, erythropoietin agonist variants,
and peptides or &fitBbHES thAE BT aftisealrate difrioperatny e brorstntiihaituspsHisounds
reported in U.S. RultoMNos. ROAR/A2L5440and RQA0040858; therdisalosuresoek.easpiof which is

incorporated her;irl] by ref%[eince in its eﬂz%ire}y)’as Wg” -ars erythrqpoietin mglquleg Qrt\_/a}riants or
analogs thereof 5 4IRS TRHE SIS WIRG AETRESr BT LIsTRsTiohsS WHICRAAFHIEALh herein
incorporated by rgfedecaadn itsiehtjredyfobhnSoRatoNosud /O30 08phi B4l 8683 5,547,933; 5,618,698;
0310/078: 6,301 LA 5a8 395 AR PGB 55 S0 0 B O BB S
7,217,689; US PhbkWosc2002/0655698220080 671753 v2008/008R T8 2808/0343202;
2004/0009902; 9g26)  OPGL specific antibodics, peptibodies, and related proteins, and the like
(also referred to as RANKL specific antibodies, peptibodies and the like), including
fully humanized and human OPGL specific antibodies, particularly fully humanized
monoclonal antibodies, including but not Hmited to the antibodies described in PCT
Publ. No. WO 03/002713, which is incorporated herein in its entirety as to OPGL
specific antibodics and antibody related proteins, particularly those having the
sequences sct forth therein, particularly, but not limited to, those denoted therein:
9H7, 18B2; 2DR; 2E11; 16EL; and 22B3, including the OPGL specific antibodies
having cither 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 sct forth theremn in Figure 4, cach of which is
individually and specifically incorporated by reference herein in its entirety fully as
disclosed in the foregoing Publication;

10027] Mpyostatin binding proteins, peptibodics, 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 mTNE-19 family,
including those of SEQ 1D NOS: 305-351, including TN8-19-1 through TN&-19-40,
TNE-19 conl and TNE-19 con2; peptibodices of the mL.2 family of SEQ ID NOS:
357-383; the mL15 family of SEQ 1D NOS: 384-409; the mL17 family of SEQ ID
NOS: 410-438; the mI.20 family of SEQ ID NOS: 439-446; the mL21 family of SEQ
1D NOS: 447-452; the mL24 family of SEQ ID NOS: 453-454; and those of SEQ 1D



2004/0071694, 2004/0091961, 2004/0143857; 2004/0157293; 2004/0175379; 2004/0175824;
2004/0229318; 2004/0248815; 2004/0266690; 2005/0019914; 2005/0026834,

NOS: 615-631, cach of which is individually and specifically incorporated by
reference herein in their entirety fully as disclosed in the foregoing publication;
[0028] 11.-4 receptor specific antibodics, peptibodies, and related proteins, and
the like, particularly those that inhibit activities mediated by binding of 1L-4 and/or
{L.-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: L1H1; L1H2; L1H3;
L1H4; L1HS; L1H6; LIH7; L1HE; L1H9; L1H10; L1H11; L2HI; L2H2; L2H3;
2H4; L2HS; L2H6; L2H7; L2HK; L2H9, L2H10; L2H11; L2H12; L2H13; L2H14;
L3HI1; L4H1: L3H]; L6HI, each of which 1s individually and specifically
mcorporated by reference herein in its entirety fully as disclosed in the foregoing
publication;
[0629] Interleukin I-receptor I (“IL1-R17) specific antibodies, peptibodies, and
related protems, and the like, including but not limited to those deseribed in ULS.
Publ. No. 2004/097712A1, which 1s 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 thercin: 13CA, 26F5, 27F2,
24E12, and 10H7, cach of which is individually and specifically incorporated by
reference herein in its entirety fully as disclosed in the aforementioned U.S.
publication;
[0030] Ang? specific antibodies, peptibodies, and related proteins, and the like,
including but not linmted to those described in PCT Publ. No. WO 03/057134 and
LS. Publ No. 2603/0229023, cach of which is incorporated hercin by reference in ifs
entirety particularly in parts pertinent to Ang?2 specific antibodies and peptibodics and
the like, especially those of sequences described therein and including but not limited
to: LENY LI(N) WT: LEN)Y TK WT; 2xL1{N): 2xLI(N} WT; Con4 (N), Cond (N)
K WT, 2xCond (N) 1K; L1C; LIC 1K; 2xL1C; CondC; CondC 1K; 2xCondC 1K;
Con4-L.1 (N); Cond-L1C; TN-12-9 (N); C17 {N); TN8-8(N); TNR-14 (N); Con 1 (N),
also including anti-Ang 2 antibodics and formulations such as thosc described in PCT
Publ. No. WO 20603/030%833 which is incorporated herein by reference in its entirety
as to the same, particularly Ab526; AbS28; Ab531; Ab533; Ab535; Ab536; ADS3T,



2005/0096461; 2005/0107297; 2005/0107591; 2005/0124045; 2005/0124564; 2005/0137329;
2005/0142642; 2005/0143292; 2005/0153879; 2005/0158822; 2005/0158832;

Ab540; Ab543; Ab544; Ab345; Ab346; AS51; AbS53; AbS35; AbS5E; Ab530;
Ab565;, AbF1ADFD; AbFE: AbFJ; AbFK; AbG1D4; AbGCIES; AbHIC12; AbIAT;
AbiF; AbIK, AbIP; and AbIP, in their various permutations as described therein, each
of which 1s individually and specifically incorporated by reference herein in its
entirety fully as disclosed in the foregoing publication;

[0031] NGF specific antibodies, peptibodics, and related proteins, and the like
mncluding, 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 404, 4G6, 6H9, TH2, 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 hergin by
reference in its entirety as to CD22 specific antibodics and related proteins,
particularly human CD22 specific antibodies, such as but not limited to humanized
and fully human antibodies, mncluding but not imited to humanized and fully human
monocional antibodies, particularly including but not limited to human CD22 specific
I¢G antibodics, such as, for instance, a dimer of a human-mouse monocional hLL2
gamma-chain disulfide linked to a human-mouse monoclonal hLLL2 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 }GF-1 receptor specific antibodies
and related protems, including but not limited to the IGF-1 specific antibodies therein
designated L1HI1, L2H2, L3H3, L4H4, 1.3HS, L6H6, L7147, LEHE, LOHYS, L10H10,
L1THIL, LIZHI2, LI3H13, L14H14, L15H15, L16H16, L17H17, LISHIE, L19H19,
L20H20, L21H21, L22H22, L23H23, 1L.24H24, L25H25, L26H26, L27H27, L28H28,
L29H29, L30H30, L31H31, L32H32, L33H33, 1.34H34, L35H35, L36H36, L37H37,
L38H38&, L39H39, L40HA40, L41H41, L42H42, 143H43, 1L.44H44, 145H45, L46HA46,
L47H47, L48H4E, L49H49, L50H50, L51H51, L32H52, and 1GF-1R-binding
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2005/0170457, 2005/0181359; 2005/0181482; 2005/0192211; 2005/0202538; 2005/0227289;
2005/0244409; 2006/0088906; and 2006/0111279; and PCT Pub!. 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

20041101606, WO SOBAOTR AL HO SBHTTIoS 74 WE 3004 CH AR WO DUBSI0E oS, WO
2005/001136; Wan20ps/024 by 9 MWEROGDH2HG0G;IME 2 005/0324 60000 2005/0514827; WO
2005/063808; Wg@%’g‘gﬁgﬁ%gh%’%}% 005/070451; WO 2005/081687; WO 2005/084711; WO

2005/103076; WC ; 005/‘09.2_369; WO 2006/50959; WO 2006/02646; and WO
2006/29094. [0024Bthmpleslsf ativae phariveicegticaipios ot fol(ise Rvithitlvd ideficesmay

the methods and compositions of the present invention are cach and all of those
described n:

(1) US Publ. No. 2006/0040358 (published February 23, 2006), 2005/0008642
(published January 13, 2005), 2004/0228859 (published November 18, 2004),
including but not limited to, for instance, antibody 1A (DSMZ Deposit No. DSM
ACC 2586, antibody 8 (DSMZ Dceposit No. DSM ACC 25%9), antibody 23 (DSMZ
Deposit No. DSM ACC 2588) and antibody 18 as described therein;

(1) PCT Publ. No. WO 06/138729 (published December 28, 2006) and WO
05/016970 (published February 24, 2005), and Lu et al., 2004, ) Bio!l. Chem.
279:2856-65. including but not limited to antibodies 2F8, A12, and IMC-A12 as
described therein;

(1) PCT Publ. No. WO 07/012614 (published February 1, 2007), WO 07/000328
(published January 4, 2007), WO 06/013472 (published February 9, 2006), WO
05/058967 (published June 30, 2005), and WO 03/059951 (published July 24, 2003);
{(iv) US Publ. No. 2005/0084906 (published April 21, 2003), including but not limited
to antibody 7C10, chimacric antibody C7C10, antibody h7C10, antibody TH2M,
chimaeric antibody *7C10, antibody GM 607, humanized antibody 7C10 version 1,
humanized antibody 7C10 version 2, humanized antibody 7C10 version 3, and
antibody 7H2ZHM, as described therein;

{v) US Publ. Nos. 2005/0249728 (pubiished November 10, 2003), 2005/0186203
(published August 25, 2005), 2004/0265307 (published December 30, 2004), and
2003/0235582 (published December 235, 2003) and Maloney et al., 2003, Cancer Res,
63:5073-83, including but not imited to antibody EM164, resurfaced EM164,
humanized EM164, huEM 164 v1.0, huEM 164 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, 20035) and 2004/0086503 (published May 6, 2004), and
Cohen, et al., 2005, Clinical Cancer Res. 11:2063-73, ¢.g., antibody CP-751,871,

including but not Hmited to each of the antibodies produced by the hybridomas having
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include, but are not limited to, antibodies such as Vectibix(r). (panitumumab), XgevaTm (denosumab)
and Proliarm (denosamab); other biological agents such as Enbrelic (etanercept, TNF-receptor /Fc
fusion protein, TNF blacker). Neulast? (pegdfilgrastim, pegylated filgastrim, pegylated G-CSF,
pegylated hu-Met-G-CSF), Neupogenx (filgrastim , G-CSF, hu-MetG-CSF), and Nplate (romiplostim);
small molecule drugs such as Sensipar't (cinacalcet). The device may also be used with a therapeutic

antibody, a polypepti protein or other ¢ miggé S as an iron, for e ple. ferumoxytol, iron
dextrans, ferric g@%%gqg AHATOR %@&S,épfﬁé" %r%ﬂ%e&ﬁ%aﬁﬁ%dgéf’ ;ﬁ[}‘?‘ég?rj 1liglid form, or
reconstituted from1yahilizeddarand DO 2blAeaENE pattichiErilldsirative, grotkiasdate e apecific
proteins se onh b{glow i__r&clttlj_di_n]g fusions, fragments, analogs, variants or derivatives thereof

.c?cribc 6 erel

10026]OPGL specitic antibodies, peptibodies, and related proteins, and the like (also referred to as
RANKL specific dntibbdi€sbpeéptibdaieslantbiie fikel)slindlbding Yulohuamdiiged @id iman OPGL

specific antiboie, ey ladyaiulynumanizes manacional AniRadiss«loel ipa bujagh imited to the
antibodies described in PCT Publ. No. WO 03/002713, which is incorporatéed herein in its entirety as to

OPGL specific ariibeiesamgramtibsdyarolalsdnsisedsd haraeliprvissehaldnpidhe sequences set

forth therein, partjgyiasiy obybnet inpited dehdhiese.denoted therein n QK. 18BL;52D8 3 41; 16E1; and
22B3, including the OPGL specific antibodies having either the Iigtht chain of SEQ ID NO; 2 as set forth

therein in Figure S58h a8 RRC Rl DYchBRYBrSE D NG mids| sbt ottt fdih (i ERsBRS Tekach of

which is individuallyangrspeaifizalb inearporatelt hyssefereted hereir units entirety fully as disclosed in

the foregoing Publicatjon; [|Mygstatin binding proteins, peptipodjes, and related proteins, and the
like, including m oSt tlfnggé‘%géﬁ:ipé(&fb%ﬁﬁégy gé?ﬁéﬁfﬁﬁﬁ%g%%&&@é INUSBu ‘Il.’JO 3
2004/0181033 angrr&iTtdParbibddo:s\WIDI POH/0BBOBE ARNREN &reAm s brared biNreferénce herein in

their entirety partjguarly,in ;lg,?a]glti %I%Qﬁtq MyoRt §p£c|fﬁh%§q%%(é|§§}nﬂ%%r&?%g#not limited to

peptibodies of the MTN8-19 tfamily, including those of SEQ D : N8-19-1
through TN8-19-40ATNEN G- EbAT AN TNSAY cBRYE peptibBHids BRI D FamikPONSEQ ID NOS:

357-383; the mL15 famjhy i SEQIDNOS: 384400 the ML Zemi ol SEQURNGQS: 410-438; the
ml_20 family of SEQ ID NOS: 439-446; the mL21 family of SEQ ID NOS: 447-452; the mL24 family of

SEQ ID NOS: 45@_%&?%‘%{ mdggpngiQif@ir entireties, particularly as to the aforementioned
antibodies, peptibodics, and related proteins and the like that target IGF-1 receptors;
[0035] B-7 related protein | specific antibodies, peptibodies, related proteins and
the Iike (“B7RP-1,” also is referred to in the literature as B7HZ, 1COSL, B7h, and
CD2735), particularly B7RP-specific fully human monoclonal 1gG2 antibodies,
particularly fully human IgG2 monoclonal antibody that binds an cpitope in the first
immunoglobulin-iike domain of B7RP-1, especially those that inhibit the interaction
of B7RP-1 with its natural receptor, 1COS, on activated T cells in particular,
especially, in all of the foregoing regards, those disclosed in U.S. Publ No.
2008/0166352 and PCT Publ. No. WO 07/011941, which are mcorporated herein by
reference in their entireties as to such antibodies and related proteins, inchuding but
not limited to antibodies designated therein as follow: 16H (having light chain
variable and heavy chain variable sequences SEQ ID NO:1 and SEQ ID NO:7
respectively therein); 5D (having light chain variable and heavy chain varjable
sequences SEQ 1D NO:2 and SEQ ID NO:O respectively therein); 2H (having light
chain variable and heavy chain variable sequences SEQ [D NO:3 and SEQ ID NO:10
respectively therein); 43H (having light chain variable and heavy chain variable
sequences SEQ 1D NO:6 and SEQ 1D NO:14 respectively therein); 41H (having light
chain variable and heavy chain variable sequences SEQ 1D NO:3 and SEQ ID NO:13
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NOS: 615-631, each of which is individually and specifically incorporated by reference herein in their
entirety fully as disclosed in the foregoing publication; 10028]1L-4 receptor specific antibodies,
peptibodies, and related proteins, and the like, particularly those that inhibit activities mediated by
binding of IL-4 and/or 1L-13 to the receptor, including those described in PCT Publ. No. WO
2005/047331 or PCT App!. No. PCT/US2004/03742 and in US Publ, No. 2005/112694, which are

incorporated herein by reference. in ther jrety particularly in parts pertinent to IL-4 receptor specific

antibodies, partic[ﬁ%ﬂ‘fﬁtkvﬁ&%ﬁﬁ d?é’g z’fjg{édﬁééﬁ cftiﬁlé*rfé *‘,“%ﬁrﬁ% PEYY SRS Simitation,

those designatedstiqecains SERYLTL NP4 laHd FHQ HA NCLH5: s fdd 63 IHT e de i @Ak A @ LIEU 1;

L2H1; L2H2; L2H3; L2H4. L2H5; yk2H7: L2H8: lBZH - L2H10; L2H1l; L2H12; %!413; L2H 4;
ZSCEI?LI, e (h))?’

L2H6
div b S s S AR G Seresee BarE G , .
L3H1: LAH1. L5H TS Lo e R ek e R S G Ra Lo SRELID im st f&ference
herein in its entirgtycfaliydas dis&osadna the forelgwingrpublication; 100291 Interleukin 1-receptor 1

(1LIR1Y) specific gnsbpciesy Repuhasies, and elaiet MpIRD 9B NG s, AN ot limited to
those described in U.S. Publ. No. 2004/097712A1, which is incorporated herein by re?erence in its
entirety in parts pefirsntt@atiquRT. dperifiess ramgrotemsibabro cutiataritisotims ipspaelicular,

especially, without lirfatinaidhase designsted.hersingl 364 265224k, #4E12, and 10H7, each of
which is individually and_specifically incorporated b_\érréeference herein in its entirety fully as disclosed in

the aforementione®t/ 87 hliicagdr> Tetsabin g2 Spebiticaritiouise peptrparasddiseeialared
proteins, and therikeeiieeliinghutnailimited oihase depedpgdid RETPpRkcNg, MR A34057134 and
U.S. Publ No. 2003/0229023, q'%;h of Whicp.iF-i cor%orate hereirh%y _regfer ce in jts entirety

i& &N ivodf

particularly in paft§hentinent 16 ARG pEd SHIEESng"haRt SAnd"H&TiKe: 'especially those

of sequences desctibedidhereirlard nctodnguobitapobliniteddo: IMKRY; L | (N) WT: L 1 (N) 1K WT; 2xL
I(N): 2xL1(N) WT; 4 (N) 4 (N) 1K WT, 2xCaon4 (N) 1K:.L1 C: L1 C 1K: 2xL 1C; Con4dC; Con4C
1K: 2xCon4C IK;[_(C)Z%n L |,Jﬁ%0§%%%{”ﬁ’%§v‘¥mf‘2@?§‘ﬁi)? fdio(?\ﬁ‘?*l‘ﬁ f@d%l%?ﬁg‘?ﬁﬁﬁ%on 1 (N),
also including antis&ngyeeintib Guiesndhty fovmotatisadisuohbad thoperdederib &d linfROTRubE No. WO

2003/030813 whmi§AMJ39{%@ﬁeb,%ﬁﬂ Y FRIRIENCR IS RUEN AR08 5ARE. particularly
Ab526; Ab528; Ab531; AbS33; Ab535; Ab536: AbS37; Ab540; Ab543; Ab544; Ab545; Ab546: AS51,

AbS53; Ab555; AHEEARAEED; WiLBH: IASEIABES TS ABENAD FKI ABEFD 4 A OLES;

AfbH r}C&z; At()jIAI agaalklﬁa Wﬁ%ﬁbﬁ@@!ﬁ@%ﬁ%ﬁgig&@ﬂgﬂg@,&ﬂﬁum@a&%g@mibfeﬁl thergin, IeaczI
of which is individually and specifically incorporate reference herein in its entirety filly as disclose
in the foregoing ﬂff)’l%'&fﬁ%“ %SIff%IGll:}é%eHﬁ& aﬁ?fiib)()l&és DAP ARSI USHACPRAIAT 5¥0tins, and the

like and light chains of each of these antibodies, as well as the sequences of their heavy
and light chain variable regions and complementarity determining regions, are cach
mdividually and specifically incorporated by reference herein in its entirety fully as
disclosed in the foregoing US Publication and in Thakur et al., Mol. Immunol.
36:1107-1115 (1999). In addition, description of the properties of these antibodies
provided in the foregoing US publication is also incorporated by reference herein in
its entirety, Specific antibodies include those having the heavy chain of SEQ 1D NO:
17 and the light chain of SEQ ID NO:18; those having the heavy chain variable region
of SEQ ID NO:6 and the light chain variable region of SEQ 1D NO:8: those having
the heavy chain of SEQ ID NO:19 and the light chain of SEQ 1D NO:20; those having
the heavy chain variable region of SEQ 1D NO:10 and the light chain variable region
of SEQ 1D NO:12; those having the heavy chain of SEQ ID NO:32 and the light chain
of SEQ 1D NO:20: those having the heavy chain variable region of SEQ [D NO:30
and the light chain variable region of SEQ 1D NO:12; thosc 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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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, 7H2, 14D10 and 14D11, each of
which is individually and specifically incorporated by reference herein in its entirety fully as disclosed in

the foregoing publication; )22 Specific an}i odies, peptibod] related proteins, and the
like, such as thosgﬂgﬁgﬁggégﬁlgﬁﬁagfear%ﬁo.dg%g’,%%&f‘“ ﬁ?fmlé) ?f@?{?’&%gﬁ lﬁle&Pe&I)rtl ey reference in
its entirety as to GP22speoifisEniibodizs Andd dlate dpnoteins hpartichianly snabian-@D2afspecific
antibodies, such YHNQ I.imigg1 1R.hum [ dv g ly, ihadies,;inclyding but not limited
to humanized an§ %ﬁly hUr%an mgno%l?o _ala%lf%lt?‘bo _ié%{%g #&?&ﬁﬁﬁgﬁﬁr%%ﬁu%sn%f illr(gi\lteéydu%o human
CD22 specific Ig@hafftisselies Usudibieatonindtared] cadimed ofanmmlairdiv anebatonddiBral hLL2

gamma-chain disyﬂi&d@s@@h@ﬁ)%;gaiﬁym@mﬁyﬁﬁ,@ﬁe%@agla%%l@m@; @i]ra.iriwgﬁ'@gnbur limited
to, for example, the human CDZ22 specific fully humanized antibody in Epratuzumab, CAS registry
number 501423-240! 1godisined-fvede pigr epEfccantityaibel iFdstineheS HRdNraihtest proteins,
and the like, suchjasithasengescribed in PCT Publ. No. WO 06/069202, which is incorporated herein

by reference in it irety as to IGF-I receptor, specific antibodies and related proteins, including but
not limited to theif@%-[l spetiticiantBEdiLsH H?jé?fﬁﬂé’f@aifﬁﬁﬂfz‘iﬁ&?i MR IHR )5, LeH,
L7H7, L8H8, L9HYel HodHD et TAL T Ishebifid AR dglRott 8ys| $dthlad, tibSHAS driteH 1611 SL AHBY, L184118,

LI9H19, L20H20, L 21H21 1 22H22. [ 23H23, L 24H24. | 25H25, L 26H26, L27H27, L28H28, L29H29,
L30H30, L31H31$‘E§';§§¥,&|@%3\%§?32§&@Jlg.%gﬂ%h‘ggﬁ%‘gf P49 SE98 T B0H30, L40H40,
LATHAL, L4211 42:fcaBEmB, sttty bIBHAS, LAGHEN L ATHATS, pA8leds; i 48HASILBOHTO, L51H51,
L52H52. and 1GFrébﬁ%;@&%i&‘@aff@:%‘Sﬁﬁmﬁﬁﬁﬁ}é@ﬁyﬁﬁﬁm{%ﬁ&%ﬁhﬁéd ich s individually and

specifically incorporated by reference herein in its entirety fully as discl In the forégoing
International PublRiStiHSe DOOSUTIATSERHSNGBSifHeRy Skiaris der esfoani Y6 PubRearitibsdies for use in
the methods and ggawpositiens,af faci mssent penionse gashshdall Riesedeseribed in: (i) US
Publ. No. 2006/0040358 (published February 23, 2006), 2005/0008642 (published January 13, 2005),
2004/0228859 (pIHSASEKSeAtEdha Bk B9 anierhg b HhIHBA B! Nt edritéd-antibody 1A
(DSMZ Deposit NekiBXSM6ipo2h 86 heantilbo dyfe (kS M4t Daposit Nar DSMAG Ga288antibody 23
(DSMZ Deposit No. DSM At\ ,(Ebzx%%g,)&%nd antibody 18 as described therein: (ii) PCT Publ. No. WO
06138729 (published Dateiberss, 2006) and WO 05/016970 (published February 24, 2005), and Lu
et al., 2004, J Bidiv@hem. 27828666t incluging HUPaeRiiniped fo antlbeiies2F8iodi2s.amd IMC-AI2

as described therl%ilgz-ed. proteins, and the like, such as those described in US Patent No. 6,835,809,
which 1s herein incorporated by reference in its entirety, particularly in parts pertinent
to proteins that bind TPO-R;

[0041] Hepatocyte growth factor (“HGF} specific antibodies, peptibodies, and
related protemns, and the like, including those that target the HGF/SF.eMet axis
(HGF/SF:.¢c-Met), such as the fully human monoclonal antibodies that neutralize
hepatocyte growth factor/scatter (HGF/SF) described in US Publ No. 2005/0118643
and PCT Publ. No. WO 2005/017107, hul.2G7 described in US Patent No. 7,220,410
and OA-5d5 described in US Patent Nos. 5,686,292 and 6,468,529 and in PCT Publ,
No. WO 96/38557, each of which is incorporated herein by reference in its entirety,
particularly in parts pertinent to proteins that bind HGF;

[0042] TRAIL-R2 specific antibodics, peptibodies, related proteins and the like,
such as those described in US Patent No. 7,521,048, which is herein incorporated by
reference in its entirety. particularly in parts pertinent to proteins that bind TRAL.-

R2;
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(iif) PCT Publ. No. WO 07/012614 (published February 1, 2007). WO 07/000328 (published January 4,
2007), WO 06/013472 (published February 9, 2006), WO 05/058967 (published June 30, 2005), and
WO 03/059951 (published July 24, 2003); (iv) US Publ. No. 2005/0084906 (published April 21, 2005),
including but not limited to antibody 7C10, chimaeric antibody C7C10, antibody h7C10, antibody
7H2M, chimaeric antibody *7C10, antibody GM 607, humanized antibody 7C10 version 1, humanized
antibody 7C10 ve@g[ﬁlz, humanized antilgoqu (C10 version 3, and antibody 7H2HM, as described
therein; (v) US Pub™Nos BB A7FE 1 AR NISUERIES 15 880 BT 58655984 8885 (published
August 25, 2005);20044@2653017i¢pirkdish e D eestribat 30, 20Q48), Rad2200810236682HphtNished
December 25, ZOﬁ)gr%l%ndcl(\)Aa(l)ontqglgt g!f,ch_OOSi Cancer Res. 63:5()713-83,,inclu‘d'n%btgt not limited to
antibody EM 164,'resur¥5cer8| EM }ﬁ, umanized £ II%IX; %@T\H%E Ui ! nﬁﬂ’ﬁ 184 .1, huEM164
v1.2, and huEM16®izing thst destiisedithirein; (vi) US Pat. No. 7.037,498 (issued May 2, 2006), US
Publ. Nos. 200510344408 (pplished NeyembeRad.-200)A0A 20000080508 (Puishaf Mav 6.
2004), and Cohen, et al.. 2005, Clinical Cancer Res. 11:2063-73, e.g., antibody CP-751,871, including
but not limited to B&&H eRthe antibodiustp tbericéd BipeHarmyBidermah&ifg eand B8 Riddession
numbers PTA-2792, BRA87 8547 TAR L9QrRTAs 32U RTARI AR AT AT and anfiherjes 2.12.1,
2.13.2,2.14.3,3.L1,4.9.2, and 4.17.3, as described therein; évii US Pub!. Nos. 2005/0136063
(published June 28 SH0SIRAIHREEHEEL S1PIRTHIGHEUh Q\%r 4:2004), including but not limited
to antibody 19D12@ad|an antiagRydcesmsistah apaedicy:ahieddencerdasbika polynusieqiigde in plasmid
15H12/19D12 HCA (y4), deposjted at the ATCC ynder number PTA-5214, a light chain encoded
by a polynucleoti&%digh Ig%?hiaci%tﬂbm;’ﬁﬁg RGE @%ﬁfélgcﬁ%%%ﬁﬁd%gﬁﬁe 'Rimber
PTA-5220, as deg6fibéd thereitiaind HaidnUWEs R plolatiNDL P R04H620 2655 (itblishediQdiwhein 14, 2004),
including but not limjted 1o antibodies- PINT-6AL. PINT-7A2, PINT-7A4 PINT-7A5, PINT-7AG,
PINT-8AL, PINT-BA> I%ﬁ@%ﬁ%ﬁf@%ﬂ%%ﬁ%%ﬁﬁ%1‘3&?‘%%%1% "EIREPERS, PINT-11A7,
PINT-11A12, PINTORZAD PR T- a2 ARiIR N D23 RN ey aaiad P 1vgion 288 pesitie8EibHA therein;
each and all of wiieh g hefgin EFRARIGD Ryitsfarencedpdheineticelies  Aalicylagly as to the
aforementioned antibodies, ‘peptlbodles, and refated protéins and the like that target [GE-1 receptors;
100351B-7 relatelisroteinal BBt Ahtibodies, pcptibodies, related proteins and the like ("B7RP-1,"

also is referred tojsa4bp literatuie pe B¢ hadbd&Q Jep Bt ane: 2 fRxRartisHlaiviBs RP-specific fully
human monoclonalﬁl'%?Z antibod'!hles, p rticulquy fyl%uman le,G2 monpc;)lpnal antibod){ that binds an
cpitopc in the first1RAHUROYIbBUIHKS doMash B ﬁ’-‘_“L,Pégbg%‘?aﬂy()%@sé'}t%}t*iwmﬁh the interaction
of B7RP-1 with itsnoatpsedt sddepior by G@S;men adtivatackT, gallsdaparticylats pspeetalty, in all of the
foregoing regards tholgge tggi%cd%%ecq i) Eﬂﬁbgé‘t%': Nt%ngcq OC]f66352 {amd, PCT Publ. No, WO

07/011941, Whicl?raorté: Incorporated herein by reference’in fifeir ertifetias as to such antibodies and

related proteins, il#Hitling bUHOLlispieticeramidodiestidsiduatedathe mrincas fetldwicl6kic(having light

chain variable and, eayy, GAIR VAHADIE SBANENCESiRE G IDNQH and RRRIBYIQ;1rspectively
therein): 5D (having light' chain variable and heavy chain variable sequences SEQ ID NO:2 and SEQ

ID NO:9 respectivedy THEpEif pain PhaviagligghtcHetRtTaiabietsnheavpachaierizatable sequences

SEQ ID NO:3 angh g BN-AQespeciively sherminld3bt (hawre ight chaip yaiable and heavy
chain variable setgﬁjences SE% ID NO:6 and SEQ ID NO:14 res.pect,iveklgl therein); 41H (having light

chain variable antPh&8lvy cHARYSHHBRAGE RIRFEES SR 1D NE'BsSRd Bt KA13 respectively
therein): and 151A(having dighicpbaii viinpcanaih ey hail, wiiaple seReencassaLdiD NO:4 and

SEQ ID NO: 12 rﬁf£§?§;ggl¥ ttge]r‘ i.n[%,C gagrpw?;g vylpich irﬁaifgo!ivid lly.and s ecjﬂqa%igcqrporated by
reference herein i ite 6ntirety fufﬁ/ as'di&closed the dr‘é”d%i#%”ljgf’?ﬂ%ﬁﬂ:d dgHPOAY);

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

antibody); Dynepo® (epoctin delta); Velcade® (bortezomib); MLNO002 (anti- a437

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

receptor /Fe fusion protein, TNF blocker), Eprex® (epoctin alfa); Erbitux®

{cctuximab, anti-EGFR / HER1 / ¢-ErbB-1); Genotropin® (somatropin, Human

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

mAb); Humatrope® (somatropin, Human Growth Hormone); Humira®
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1003611L-15 specific antibodies, peptibodies, and related proteins, and the like, such as, in particular,
humanized monoclonal antibodies, particularly antibodies such as those disclosed in U.S. Publ. Nos.
2003/0138421; 2003/023586; and 2004/0071702; and US Patent No. 7,153,507, each of which is
incorporated herein by reference in its entirety as to IL-15 specific antibodies and related proteins,
including peptibodies, including particularly, for instance, but not limited to, HuMax IL-15 antibodies
and related proteins, such as, for instance, 146B7; 100371IFN gamma specific antibodies,
peptibodies, and 'f 59(5[815’%@}%“5{%&%%? B8Ry Hﬁ#ﬁ?ﬂ%ﬁiﬁ%}§6‘éﬁwgﬁantibodies,
particularly fully husaniantitebhgammaaniibbdigs; suehrasc fepinkianesPiheseceaescribed in US Publ.
No. 2005/0004353, which is incorporated herein by refer  in jts entirety as to IFN gamma specific
atioios, particUTAi ok BTG GHE AN I G R ol A To: 1151 and
1121*. The entirezsedlentes ol tBeigawy)'d hanightiehBirts bheach,ehth8deSantibadies, as well as the
sequences of the(s ieadlolhehal varlaRls aiensavd FomRITMANIAK delgyeiing regions,
y

are each individually and specifically incorporated by reference herein'in its entirety fully as disclosed
in the foregoing WBPRbligatior daangTissRiinarzb cvekamaiuvnBlassa¥ ¢y izesegng). In addition,
description of thecprepgities af ihassmanubodies rramidediin e foegeing, U .publicatiqa,is.also
incorporated by reference herein in its entirety. Specific antibodies include those having the heavy
chain of SEQ ID NOSPPLmRrns MyREeRaih GRS D RSPIE (rydbiAaby freesR Ehain variable
region of SEQ IDINQ:érantbthebhightaehain adiable regiomet K5 IRINGF thesahaving the heavy
chain of SEQ ID NO:19 and the light chain of SEQ ID NO:20; those hayin  heavy chain variable
region of SEQ ID'N®’ i‘ﬁgarzﬁﬁrf%uﬁba&t éﬁgfh?j/%{fg%% ge%%h bIEESTH K%%l?ﬁth%‘é‘@%ﬁz\’/ing the heavy
chain of SEQ ID N@iB2:antthedightrchiamaofa8aQ (DiNE20MH oS8 do&vingrtoethéquechain variable
region of SEQ IDNQ:30.and the light chain yariable region of SEQ ID NQ:12: those having the heavy
chain sequence gwgééﬁbnﬁ%féi(%ﬁvt%%ﬁiguﬁ ﬁé?ﬁcég:gﬁjgn%@’ogg@& %h&)gfé%ose having the
heavy chain varifﬁ@%@ion%@&@@ﬁﬂbﬂ%ﬁn@dﬁwﬂéﬁt@kﬁﬁﬁzﬁ%m@@iﬁﬂ%@@m {b NO: 16;
those having the pepuy CORIQYBEQ RN Z LA eI EIRIN b SEOPING:3R apghose having

the heavy chain variable region of SEQ ID NO:14 and the light chain variable region of SEQ ID NO:31,
as disclosed in tHEfERSYGIRGPTS PRIREET G A RpBésaecintiBaayeohtmiptdbdIwAaplody 1119 as
disclosed in foregging, i Rublicationariniaving-aeompipteheayyshrinafSRRQUGANO: 17 as
disclosed therein and having a complete tight chain of SEQ ID NO: 18 as disclosed therein;,
[0038]TALL-I specfic At 'afé“él,*?)g{‘?ﬁf}btafé@{%ﬁd“th‘é“%ﬁ“é GRS Ay Y 1B and other TALL
specific binding prateifissud); aStibase deschibet, il RublaNoFa2Q03809kb1indk and

2006/0135431. eﬁc?ec%)fn\{v/@g_ iil%fjrr}gr%??l%ﬁg;rﬁ%? b\g\)rﬁgg_rﬁncneri%ir? entir_%EyIaS to TALb -1 binding

. ; 1 ICX1E UTNFacoX -
proteins, partlcular?y he molecules of Tablés'4an , each of w IS individua fy and pecifically

incorporated by rémrﬁé neleimimits e&ﬂtﬁ%’t’y@éﬂl@ @gtdiédl@@dﬁn@@d@ﬁé@@M@U@Publicaﬂons;
100391Parathyrojd, 99,@@%?%&3%%3@9%&Q@%ﬁ%ﬁ%@&%'999&%%%%%@&%&@%@51 and the

like, such as those described’in US Patent No, 6,756,480, Which is incorporated herein by reference in
its entirety, partictitérly- ith Faredspapfivrene & Besteimi tha Bibid P HY jo0as T roribepsiabh receptor
("TPO-R") specifig apfieodias) ARRIDOGIER 1ANEni-MRSA mAb); IL-1 trap (the Fc portion of

human 1gG1 and the extracellular domains of both 1L.-1 receptor components (the

Type I receptor and receptor accessory protem)); VEGF trap (Ig domains of VEGFR1

fused to IgG1 Fc), Zenapax® (daclizumab); Zenapax® (daclizumab, anti-1L-2Ra

mAb); Zevalin® (ibritumomab tiuxetan); Zetia® (ezetimibe); Orencia® (atacicept,

TACI-Ig); anti-CDR0 monoclonal antibody {galiximab); anti-CD23 mAb

(lumilixmmab), BR2-Fc (huBR3 / huFc fusion protein, soluble BAFT antagonist);

CNTO 148 (golimumab, anti-TNFo mAb), HGS-ETR1 (mapatumumab; human anti-

TRAIL Receptor-1 mAb); HuMax-CD20 (ocrchizumab, anti-CD20 human mAb);

HuMax-EGFR (zalutumumab); M200 (volociximab, anti-u5B1 integrin mAb); MDX-

010 (ipilimumab, anti-CTLA-4 mAb and VEGFR-1 (IMC-18F1}; anti-BR3 mAb;



related proteins, and the like, such as those described in US Patent No. 6.835,809, which is herein
incorporated by reference in its entirety, particularly in parts pertinent to proteins that bind TPO-R;
[0041]Hepatocyte growth factor ("HGF") specific antibodies, peptibodies, and related proteins, and the
like, including those that target the HGF/SF:.cMet axis (HGESF:c-Met), such as the fully human
monoclonal antibodies that neutralize hepatocyte growth factor/scatter (HGF/SF) described in US
Publ. No. 2005/0118643 and PCT Publ. No. WO _2005/017107, hul.2G7 described in US Patent No.
722,410 and OS5 HOSEHE B DS TS BRENOG P S5t & s S8 PP U, No
WO 96/38557, eaati-aiMDidkFis MG paraiedechecei By sefereaeeriiiis entitetyDpartiearly in parts
pertinent to protej at hi (? HGE; 100421 TRAIL-R2 specific antibodies, ibodies, related proteins
and the like, sucd%sl}s d}éseg gééﬁgéﬁ % r(%b a eﬁﬁﬁ%.ﬁ%ﬁ?ﬁﬂ&d\%hﬁ%ﬁ g&%}réﬂgifn%gi%grated by
reference in its efififetyPAIGHAAninl Pt pentinéi? 16 protaiHsthat Gt TRANCR2)L1I0GA31Activin A
specific antibodieg, periRedies. Inlaieh R alRins AN IR, Indydabul nabliedig those
described in US Publ. No. 2009/0234106, which is herein incorporated by reference in its entirety,
particularly in pari8 ¥8rénet & poteihs shatehiagcivil K A D044 1 POELSET Bpdeifietantibodies,

peptibodies, relatgg protping;iend e like..nguding et inited ohosgdescribed s Patent No.
6,803,453 and US Publ. No. 2007/011074’7, each of which is herein incorporated by reference in its

entirety, particula? IhPEr{Eerihdtoe srotdd ttptd HartbderCradbs DaMioldepEta protein
specific antibodieg: pPAEPtDadies,VelBlesHpr oINS | 103); anti-IGF 1R mAb; anti-IGF-1R mAb

(HuMax-Inflam); anti-1L12 mADb (ABT-874); anti-IL12/IL23 mAb (CNTO 1275);
anti-IL13 mAb (CAT-334); anti-1L2Ra mAb (HuMax-TAC); anti-1L3 Receptor mAb;
anti-integrin receptors mAb (MDX-018, UNTO 95); anti-IP 10 Ulcerative Colitis mAb
(MDX-1100); anti-LLY antibody; BMS-66513; anti-Mannose Receptor/hCGf mAb
(MDX-1307); anti-mesothelin dsFv-PE3¥ conjugate (CAT-3001); anti-PDImADb
(MDX-1106 (ONO-4538)); anti-PDGFRau antibody (IMC-3G3): anti-TGFB mAb
(GC-1008); anti-TRAIL Receptor-2 human mAb (HGS-ETR2Y; anti-TWEAK mAb;
anti-VEGFR/Fit-1 mAb; anti-ZP3 mADb (HuMax-ZP3}; NVS Antibody #1; and NVS
Antibody #2.

[0049] According 1o the present disclosure, a method of operation of the device
50 described above addresses this issuc where a single bolus must be applied at a
particular time after a particular procedure. The device 50 adheres to the skin of a
patient, most likely, but not exclusively, after being placed there by healthcare
personnel associated with the procedure. The device 50 automatically injects the
pointed end 58 of the needle 54 from an interior {potentially sealed) space defined by
the housing 52 of'the delivery device 50 into the patient to define an injection site
only once according to the configuration of the controller 60 contained within the
space. Additionally, the device 50 may automatically determine that a preselected
time period has elapsed only once according to the configuration of the controller 60,
the controlier 60 being configured to determine the preselected time before the
controller 60 is disposed in the space. Further, the device 50 automatically actuates a
drug supply 62 to deliver a volume of a drug to the patient through the njection site
as a single bolus according fo the configuration of the controller 60. According to

those embodiments wherein the controller 60 is defined by a microprocessor or the
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and the like, including but not limited to those described in PC Publ. No. WO 2006/081171, which is
herein incorporated by reference in its entirety, particularly in parts pertinent to proteins that bind
amyloid-beta proteins. One antibody contemplated is an antibody having a heavy chain variable region
comprising SEQ ID NO: 8 and a light chain variable region having SEQ ID NO: 6 as disclosed in the
International Publication; 100461 c-Kit specific antibodies peptibodies, related proteins, and the like,
including but not J{\ |t%d tot osetdesc ihed th 0. 2007/0253 5%1 which |s |ncor o{;ahed herein by
reference in its en |re 6%1?‘ ietiar ynlﬁ pa?tgoﬁ)]err Ién tgmﬁ“ro?élfﬁ" Bln3 ST SthéF stem cell
factor receptors; dcﬁ@ztlﬂ’iﬂ:OX4OL specific antibodies, peptibodies, related protelns and the like,
including hut not dtot 0 e descri 1 IS incoy ted herein
by reference in |t entirety, 'gargtlcu Sl %Cga(l)r?stlgﬁe?t’lngﬁt!}ltco%pr%éems?ﬁ Bﬁ%f K¢} \X?)W_%Rci%r other
ligands of the oxmgir@tépwwam@tén@@mﬁ&@zﬁemex@mp‘ta”ry proteimsirdeludistpndivasele) (alteplase,
tPA); Aranesp(r) {Jarhepogfin ﬁétab)cmgﬁa;@ﬂc(sa%m@ R B gmtbﬁpRqas!'mqlﬁkéar;s&gauémterferon
beta-la); Bexxar(k (tositumomab, anti-CD22 monoclonal antibo Betascronav (interferon-beta);
Campathoz)(aleriStBuRsalhcartinesy e e s HRF SR BRI Bis(rrkipsemrasitiveicade(R)

(bortezomib); MLINQRQZ tantlii A4 33 ¢rinAdis. MEN1202H (e G RB Cie MOl RGFE BRAIRIMAD);
EnbregR) (etanercept, TNITrecept?r /Fe fusjon protein, TNF blocker); Eprex(R) (epoctin alfa);

Erbituxa3) (cetuﬁlf‘ﬁ%’c&ﬁﬁné‘@l@ﬁ: YRR ESE RS @‘é}hfi‘fffj’b‘l‘ﬁbdfs@ﬁfﬁfbﬁﬁo AF Growth
Hormone); Hercthmm)r(grasmitwm abyt antidd EfR2in e lée raB2) feceptostonAb)iHuinattapeR)
(somatropin, Huma (fé ) money; Fumlr adallmumab) insulin in solution; Infergenaz)
(interferon alfacon: ré %&rgcgﬁf nesm ePieEdibinant human B- -type natriuretic peptide (hBNP);
Kineret(t (anak|ntﬂ?‘llbuklnﬁtlfsa;glamdsmnbwa@me@ﬁw byiipheCideicfeprbteazedb, anti-CD22
MAD); Be”'yStaTMélé(HQPh{P&B%Icﬁaﬂ‘Bﬁ'Hﬂﬁ%‘é&}?@g ﬁlyﬁ%»U‘&Qérl%(!:%t?rly%‘é&@e&@&ﬁePe%ﬁ‘% t-PA analog);

Mircera(1,0 (methoxy polyethylene E!’%cho epoetin beta): Mylotargt (gemtuzumab ozogamicin);

Raptivalz) (efalizitwabycCitazapeebte keumabBeddlc EoPBYE)hSsiRs FMschizr#aB) 4exelizumab
ant-C5 complemaptl Wt (4EQLE 340 scaninb (ARl RARCIEY (A7 v gcolomab);

Trabioae (lerdelimumab): TheraCim hR3 nlmotuzumab Omnitarg pertuzumab 2C4); Osidemt
(DM-1): OvaRex&fd'eeA3hesys Nﬁ\h@%ﬁ%ﬁ\%ﬂ&mﬁ@mﬁ iz ARt RmBetAndite iiePag-Bth);
NeoRecormont (gpeetin, Fﬁiﬁ)ﬂ)\l?l&m@%ﬂ (@rareimembcmmﬁd ntgslepdndldilidNaulastiat(pegylated

filgastrim, pegyl dG CSF, ted% et- - ) Neupogemt (filgrastim . GCSF,
hu-MetG-CSF); ﬁ%%fbﬁgfﬁg%f% 8ok anti-CD3 monoclonal antibody): Procritt (epoetin

alfa); Rernicade(t((ﬂiﬂlklmamsa;rhtnﬂ'ﬂ\iﬁa“ammﬁ&imnakagtﬂidd@z)aﬁempm(m(ﬁbmﬁmaﬁimgﬁP lib/llia
receptor monoclo %Iﬂgnugdbc;g\gl%Ace % antl %6b|3eg1§%‘91{1 ijtp) arv%% ( gv%%%ycrﬂgrb)

HuMax-CD4 (zan0|mum tuxant I‘ItUXIma anti-C evat (erlotini

Roferon-At- (|nterwr&qca%dzé)a@mmmuqmMma@))h@demgék(!mmw@mby sy eigist 4pdlivizumab);

146B7-CHO (antillla 210566 USBAIRRLN thefiikria0f tmbyaahci: (Ralalizumial, alti-adintegrin
mADb); Valortimt (MDX-1303, anti-B. anthracis protective anggen mAb); ABthraxTM: Vectibixt

(panitumumab); ﬁ%@dﬁﬁ?fﬂﬁﬁé@)‘ Efeh1ed Bnthavs R C%QIOIr%‘b((fH%CIP@}?o?ﬁo*ﬁ%ﬁ%uman IgGl
and the extracellulﬁﬁamwm&aﬁ@@mieﬂ JaceRten cPmpasents (he Tynetdesantaxaidreceptor
accessory protein)); VEGF g#% daomains of VEGF_/tI;%r | fused to IgG1 Fe); Zenapax00 (daclizumab);
Zenapax(t (dacllz"ﬂmﬁﬁ gntl Pﬁ‘i&%%z‘@%ﬂﬂ{?‘( itumomab tiuxetan): Zetia(it (ezetimibc);
Orenciat (atacice@)sBACI-Ig)s anitCIDSO: naniaalemnal 2ntibpty {galhdinab)cakiiGDRA3 uimmfa:r
(lumiliximab); BR]2 g ulBR3/ Fc fusion.protein qu he BAFFE an ? N]TO ]
(golimumab, anti- TREUE ‘f&b%n SETRY mélf)% umuma HUman anf%?déﬂ L eggb ory 1 mADb);
HuMax-CD20 (ocrslizeithaboami GDRO: unranemAbly; oMakdE GERs (eatotunitmaliieM200
(volociximab, ant il InEQpAvARY MRKP 1A YA 8T Ard AR VEGER 1

(IMC-18F1): anti-BR3 mA
housing 32, 'and in particular on the exterior surface 92 of the plate 70. The adhesive

1s 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 healtheare provider or the patient to view the
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anti-C. difficilc Toxin A and Toxin BC mAbs MDX-066 (CDA-1) and MDX-1388); anti-CD22 dsFv-PE38
conjugates (CAT-3888 and CAT-8015); anti-CD25 mAb (HuMax-TAC); anti-CD3 mAb (N1-0401);
adecatumumab; anti-CD30 mAb (MDX060); MDX-1333 (anti-IFNAR); anti-CD38 mAb (HuMax CD38);
anti-CD40L mAlx anti-Cripto mAb; anti-CTGF Idiopathic Pulmonary Fibrosis Phase | Fibrogen
(FG3019); anti-CTLA4 mADb; anti-eotaxinl rnAb (CAT-213); anti-FGF8 mADb; antiganglioside GD2 mADb;
anti-ganglioside G2 mAR; aat-GDFS Ruman AR (VY r.02kant-e M CRE RageRiar mAD
(CAM-3001); anti-HcpC mAb (HuMax HcpC); anti-IFNa mAb (MEDI-545, MDX-1103): anti-IGF1R
mADb; anti-IGF-1RI#RY & hakanfiaen)? exthongoirambd Asvad pa foameadin1be mies AL (CNTO 1275);
anti-IL 13 mAb (GAT13pd); Bifis ke RamAPp %ﬁ?g-%@b@ﬂ%%ﬁiﬁ&%ﬁ%ﬁﬁ%m @%ﬁ'-ﬁ]&e_grin _
receptors mAb (MDX-018, CNTO 9 ?) anti-IP10 Ulcerative Colitis mAb (MDX-1100); anti-LLY antibody;
BMS-66513; anti-MIAARGER Retepforhtse i miglp (iDbec1aepac iivncsstHe fidemeIPEss conjugate
(CAT-5001); anti-RLmApcdMEot 106 (NOmMR38)irtitRREE Rasantibady: {MEw368): anti-TGFB

mAb (GC-1008); anti-TRAIL Receptor.2 human mAb (HGS-ETR?2); anti-TWEAK mAD;
-VEGFRIFIL ASHHA, S TS PR A2 35 AVCOAREAY 21, RPNV hebocy #2.
[00491Accordingiteiteipreseht disglasenera methodaf Gperatiomaidhedevicdrb ilescribed above
addresses this isgue where a single holus must.be applied at a particular time after a particular
procedure. The d%é%?l %5 %(? éifcegsv%(r)%%% ts Clrﬁkg%egetpatient, most likely, but not exclusively, after being
placed there by hdithtare ﬁérmdéba%dbtadediwiﬂ@ M}ﬁmeﬁmiﬁbwidemmwmaﬂcally
injects the pointedieng,28pfiibe.nerdle 34 froman ineriar iRofsiialikrealed:spacedelfingd by the

housing 52 of the delivery device 50 into the patient to define an injection site only once according to
the configuration BfteEsHiroHE CE0 e sPrefreadRfitr tehsduasinadditivriasy agserdogde 50 may

automatically detggpine:Haiariaselasied dineperiadhasslansad@alyLeesaceqrding.tethe
configuration of the controller 60, t.h)e, controller 60 being configured to determine the preselected time
before the control@?%é%%%@eﬁiﬁlﬂ% EEcE diher Mhecerlisicd Hee dtonianionify s4i6ates a drug
supply 62 to delivenatvabdnerog 2 unigtedhe: patiaad tidsgbihe jeution sigxs &single bolus
according to the %oggi%w tion of ihe, ctgpgrocl’le%wg@c?%dig&to thase t%mbodirr}ents.yvh rein the
controller 60 is défife mlcropr(})(ceissrdru(%rdfﬁe like, the configarationof the '2otiof 60 may
correspond to theppiegfrafimingddé hé wenirolierd 10050]Ast@conseguehcerdl2heluseafisiigh a device
20, the patient wadnatBe GAUI el oA 30 1hid ARAIDRRISRERYIRE ITRARLIMPIY o receipt of

a single injection. This has benefits for the patient, in that the patient is not require to return to the
healthcare provid&itamgstirg isrecbdhcpitbest Withnthdhsasingt protesyiwimsutforthBhimiedediate

return visits. ThiSs@@QI?@.ﬁk%ﬁ%ﬁ@ﬁ%@@@'ﬁh@@%ﬁ%ﬂ%% in.that they, ganfamotely control the
injection with certainty as to the issue of timing, permitting resources that would otherwise be tasked

for the return visifHCIRaHEAEYIBSGEES RS T Rtk BhotREratisne. Thoseiaiing thus
described the devies:5Q aneity useddlgenalaidenmsddhesstructuse dnd opaiplianefthedpyice 50 is

now described in greater etail.hFig. 1 i]lusiiraggs the disposable h‘ou.siér%g 52. The Oge%posa le housing
52 may be made 01 % BiRsHYThARAE APREST i9 £Ig P2V eHE RO a5 A Be (SRR Ay two

sections, a plate k@dhat.isndppledhaganistthe weargrscskiiyranthatdenes/2thaidsratached to the
plate 70, preferahly ¢ tan interfac ween a peripheral edge 74 of the plate 70 and a
el en e

peripheral edge 76 o s shown in Fig. 2, the housing 52 has an interior surface
80 defining an (0056} As illustrated in Figs. 2 and 5-8, the housing 52 (specifically the plate 70)

may have an aperture or opening 130 formed therein to permit the needle 54 (and
catheter 120) to pass therethrough. According to certain embodiments (e.g.. Fig. 2},
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 contamer closure
integrity (CC1), a septum 132 (shown in Fig. 5) or a shicld 134 (shown in Fig. 7) may
be disposed i 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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interior space 82 and an exterior surface 84. In particular, the plate 70 has an interior surface 90 and
an exterior surface 92, and the dome 72 has an interior surface 94 and an exterior surface 96.
According to the illustrated embodiment, the interior surface 80 of the housing 52 is defined by the
interior surfaces 90, 94 of the plate 70 and the dome 72, while the exterior surface 84 of the housing
52 is defined by the exterior surfaces 92, 96 of the plate 70 and dome 72. 100531As noted above, the
housing 52 may hgpatipchegiq the skinplthe Wearelnd RaUIFY AL, AR AdReSNRMAY 3G used. The

adhesive may be adapted to releasably secure the housing to skin'during a single application. As

shown in Fig, 2, thédsdHesivebis disipeilgdn Bhagarand thiadoricd how o agedto? Surface 84 of
the housing 52, anddmpapiculianendhg.exerien skfaceddofdhaddiats, 4 %h@@é&%ﬂy%ﬁ%covered
0

with a removable, disposable sheet 104 prior to application of the housing 52 to the skin of the wearer.
100541As is illustthtdBiie ?iﬁ’.’%ﬁ%gﬁﬁ%ﬂfg&gﬁﬁi‘*r’rﬁ?} A&VE R tdpebisomihbc Teoeeiid
thercthrough thatecallaws thie hgalihcane rovides € the patiesttoniewihe Aduigisuppheant he
inspection Window3;l,10ri Iustrateqir}: Fj_g.ﬁ is fo rrged.int_ he ctlpme 72 of the gopsing__ 52,lalthough it
could instead be %or’"rﬁsed‘ ‘ﬁ]a¥ﬁ@rﬁfgf’e %0 orih the dome 72 ARG he” 6?3%‘76’ 48| ecﬁ(a%ngdon placement of
a parting line 112:¢seetFignt) between the dome 72 and the plate 70. The inspection window 110 may
permit visual insngag for aX ong % mare AL e follguingagasansifesassiiangs, tat g device 50

. 1
has been filled/filled properly prior to activation of t evice 50; for inspection of & drug to ensure

quality; and for cohfirfisadiorigia ere diuabis beistas ebiukliVeeetiedithéiplikieflic [B0881As noted
above, the devicq 50 maypcldeq Deedle oA Wit @dﬁ@iﬂ&%&%?ﬁmﬁhﬁeﬂ%@@?é‘km@hretracted

state wherein the pointed end 58 of the needle 54 is withdrawn inside of the space 82 defined by the

housing 52: in facbedeediaigidcerEn emhbiaithients-siith adaplay lidttaiddeh & theentire needle

54 is withdrawn ingidgietithesspage Shindhe tetraeateshsiatand he-arediefd alsaiasaidaployed state
(illustrated in Fig. 2) wh rel%%r?e pointed Tr?f% 58 of the needle 54 projects from the spac%82 beyond

the exterior surfatl 85°8tha HBOSHEES frrth HRMBE SRR itd BrNERAtidP e AESHE B% may be
used in conjunctiensalitl & chthbiek 120 thienekrdldibil beng wusedtoinaertdhaeatieter 120 into the

patient through thc%x'l?zj site, and th S throu cathe inta the ptﬁtclent during

tion site, and the dr ssing through the, catheter, 120 into th
administration Phraseca%ﬁié%t?}d&i?'%r@lt‘;}:c Uieg §§\1/‘|%e BCrrﬁléc)/g“é%%g}%f’néeIg %:gé%t%iﬁl%lrrﬁ d%)mdlments,
automatically inseric@dsbit cartnuladntottiesstboritaepus ttisshzldHoWevers the thensfitstof using a
needle 54 alone iQEJUq{ﬂa'&\el&fa%é&%@ltmi%&%g%%&%fﬁ%d’B;EhﬁefL%%{&aF'&‘éf%Q?e drug supply 62 to

the patient, more accurate injection depth and location, and avoidance of any negative perceptions
that healthcare protHiErs e patditdmis) Bave regarding catheters. 10056]As illustrated in Figs. 2 and

5-8, the housing pihsepecifiqallyithe Piateudt) mayane an@peryre Rt apeningcl3eepmedtherein to
permit the needle 54 (and catheter 120) to pass therethrough. According to certain embodiments (e.g.,

Fig. 2), the apertif8 156 fmay BEOFoBSATEHG S heR Rt TS o titblanitedt ¥ hstacle to the
movement of the hesdlie:54f(@nrehphtyatesiaQ)nthyougbtheiopering:230NHoOWeye s 8o Hetter maintain
the sterility of theﬁﬁ%dJ]g 4 gnﬂl thg c{eyiqe's containg%clo ire intﬁcg(r_it &CC@; a septum 132 (shown
in Fig. 5)01 a shield™134 shown I |g5. df)cr’ﬁ’gl(flrg%r‘gfjsp%g S6F over he{éip UFE™30, or within the
space 82 defined6tHe housinge52 solas.tb evieriesthplppemindsd 8Gpasihviigs: heBipace 82

and in fluid communication with the needle 34; preferably. the drug supply 62 is in
selective or controllable fluid communication with the needle 54. The drug supply 62
contains a volume of a drug. According to certain embodiments, the drug may be a
granulocyte colony-stimulating factor (G-CSF) or a pegylated G-CS¥F or any other
desired pharmaccutical. For example, the pharmaceutical may be an erythropoiesis
stimulating agent, a TNF blocker, interleukin receptor specific antibody, 1GF-receptor
specific antibody or TGF-specific antibody.

[0061] According to the iilustrated embodiment, the drug supply 62 may include
a pump 130 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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10057]Figs. 5 and 6 illustrate a variant wherein a septum 132, which may be made of a rubber, is
included. The septum 132 is disposed between the needle 54 (and the space 82) and the patient's skin
with the needle 54 in the retracted state (Fig. 5). In the deployed state (Fig. 6), at least a portion of the
needle 54 (i.e., the pointed end 58) will depend from the space 82 through the septum 132. As such,
the septum 132 is always present as a barrier between the interior space 82 and the external

environment. 10Qa8451g80( cﬁ'%‘_jriﬁiﬂlk%vséﬁ%&ec%m@'@%Wﬁﬁrﬁiﬂﬁi%ljEf'i%Jf‘%d"%’&‘iﬁ!ik@%r%amade ofa

rigid material or a flexible material, is included. The shield 1 e the septum 132, is disposed

between the neellBEBA{EALRHE ISTfa B2V RIS aients ks WRFEAheBdRBIELtHS fetracted
state (Fig. 7). in the,depleyed state: (ie8bnhawener «ha shield-d34: mustderparedentipithe path of

the needle 54 prior to the insertion o_f,’thq needle 54 (and catheter 120) into the patient. For example, a
spring 136 may B8 SHaHER o HESHIBIEBA S MR HE TNERE FmbRer i rha st dthte. The
controller 60 mayraper &laiCh 138 thateonperates with thexstiehl d.8dtosmandtajastnesshield 134 in its
unretracted state, Wh re? on the shield %34 mO\{ces to tﬂe retrfactefp state in accordance with the

1 4 e % CInce Ner QF

biasing force app‘ﬁe& {}a %ts‘s%rr?ﬁ}écff?é{r ﬁé)yrlﬁecﬁanlsmglgre atsd’ ‘f)I S&iSle. 100591 The device
includes the injedf63b (FigAQp The mjettorBBidstcoupled todhelpeitiie prith maveethe needle 54

between the retragieq, ang %?%Qggd‘?@atﬁéd @iﬁl@&'%&iﬂ@‘%@m &“i%%tg{?“%ax}{ pg fund in U.S.

Patent Nos. 7,144,384 and 7,128,72/. which patents are incor ed by reference herein for all
purposes. 10060748 sheiipeinzeigthat wirgghsupiiyven IS alsordispBsadonithmttigiépace 82 and in fluid
communication w@m;ﬁws&u@@é@@rﬁgﬁ@%&e%w&rsge% 6% S RElERFVE - canrgllable fluid

communication with t ‘e, needle 54. The drug supply 62 contains a volume of a drug. According to
certain embodimBIRSUIRE UG RSy HE 4 \Grartinsdpreitoiumbestaiitn RIIBF (a8 EPsiCE pegylated
G-CSF or any othesydesiked phacmage wiealcFDicexamplactienphasmasesticapmay:he an
eryth_rppoiesis sti(m_u[qtin | agent, aIT_ F blocker, i terjleukirlreceptor _sEeckific ay]_réﬁtib,oo%,’lGF-receptor
specific antibodySPTEESPEEHIE BRBH: Cte1d AR ASPHiRY TP IS ot et sFiBbdiment, the drug
supply 62 may inclugdeapump 50 qad amdsaeveis k52 (Figsic2qandis)victerdingide @aa embodiment
of the present digglogire e [ERENS' 127,209 RUMAARQ MpyRedelined in.part Ry a

introduction of water from a source internal to the device causes the gel to increase in

dimension to move the plunger or compress the pouch. Examples of such alternative

mechanisms may be found in U.S. Patent Nos. 5,957,895; 5,858,001, and 5,814,020,

which patents are incorporated by reference herein for all purposcs.

[6063] Further, the delivery device 50 may include a fill port 160 in fluid

communication with the reservoir 132, the fill port 160 having an inlet 162 disposed

on the exterior surface 84 of the housing 52 (Fig. 2}. The inlet 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 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 outiet 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 healtheare provider with the delivery

device 50 as a kit.
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combination of a rigid-walled cylinder 154 and a plunger 156 fitted to move along a longitudinal axis
158 of the cylinder 154 (Fig. 2). The movement of the plunger 156 may be caused by the operation of
a gear train that is connected to a motor, according to one variant. Other similar mechanisms for
moving the plunger along the cylinder may be found in U.S. Patent Nos. 7,144,384; 7,128,727,
6,656,159 and 6,656,158, which patents are incorporated by reference herein for all purposes.
[0062]According tooattier varialis: ad)enedeid sgilapsiblegadchdvaybesubstitiiedfetibe rigid-walled
cylinder 154 and the plunger 156 shown in Fig 7. It will.be_recognized tha re the reservoir 152 is in
the form of & nor BT Sb T BEAER Sa AU SotHEeA S S iy bEebl to compress
and pressurized the: riesieri@iroftbcordirg] &4 ptilinfiisthenvariants, aftba:meghahitalkislistemaiay be
used to move theplypger 456, 9L.cOMPIEss 116800, KR XIS, 49A3-9PCHATAA SYsipm may be
used, including a two-component system wherein the components ar‘é)?(‘ept apart untit the gas is to be
generated, in whighveasethhessare cormbimddhAsatidutrthepaitelriiatiey aSivellakie gel may be used,
wherein the introgduction of water from a source internal to the device causes the get to increase in
dimension to move the plunger or compress the pouch. Examples of such alternative mechanisms
may be found in P%SPatent R S195706950 W EH80NE ke %, 88 4192b< Wishupatefts arbe

incorporated by refareinee diereiadanall Pl poses. hOAGGUsthald the deliveppHarics Snay include a
fill port 160 in fluid communication with the reservoir 152, the fill port 160 having an inlet 162 disposed

on the exterior sUFACE R SFNE R USHEEP G B Srfierened 185 My BECHALTAR treceive a luer tip
of a syringe (e.g.dsinirpelns it sispteshio kigsibhg athaughdipiesaakier ralbeafséiptugadnay be used
instead, for example.. The fill port.16Q may alsg include a cover disposed in the inlgf 162 to close the fill
port 160, An oty T B3 (R Bort HBO LGB 1 s AShuay T30 e U e iers may be
disposed betweehotheninfet 1t 62 and thé putheid 4 celditnitith eqpasdagelohayr ot particulate matter into
the reservoir 152, gq?” ll{z}a.the drug. In use, the healthcare provider may inject the drug from the
syringe 163 through thé fill port 160 into the reservoir 152, and the syringe 163 may be provided as a
pre-filled syringe (@ with gtk éornateriahediatiiotedatsvis) 8 thasheelkedre provider with the

delivery device 50 8s-ankitapiORR4R-RAdBIon e drug.sHRRY 62 FAkINGIuIe ARinch.yglve 168 or
other type of vaxlvfz)e1 |sposgd betwe(g?]ot%he reservgt)irE’lSZ dand Et)he negaaa%cm Mgé 2 and )Sff)s} The

inclusion of the vERAE 4G SBF IS YOSt Yot itYol BrtREF1MERYY T dBRHVEROBF i8Sy, Other

devices, such asHlawrregulatarsimay, be dispaske & Heflew pathbetwernitberasapieirids2 and the
patient to control t?e fl%w of the drug therebetween. 100651A contro&%} 0 is goupled to the injector 56

and the drug supPhES S it 800 BRI BF& 5 6B oI Fe MRTSTAr S e ARERY drug supply
62 to carry out cetitaintactiyitiesatI hercontrolienGéhis fdispbsedavithin therintbdiotiepace 82 defined

within the dispos g(,ﬁousi q 52 and confi ur q%)ri_or to beip 1idis sed ighin thetgpta,ce 82. Thus,
once the controller 60 is disporslé]él ?nﬂct?ie&ss%gagge 8 ‘écﬁctj’h the cr)%s?rr]é&%?%tg%ge "and 'p%tentially
sealed), the controiier@tethayhperte fesondigafed he controller may be programmed to perform

this action by accessing a timer circuit or a timer function within the microprocessor
180. Alternatively, in a mechanical controller, the timer may refer instead to a
clockwork mechanism, a spring-driven timer, or a dashpot timer. A benefit of the use
of a mechanical controller utilizing a mechanical timer would be the chimination 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 32, 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,

21



100661According to one embodiment, the controller 60 may include a programmable microprocessor
180 (Figs. 2 and 3) and a power supply (not shown) coupled to the microprocessor 180. The power
supply may include one or more batteries. Alternatively, the controller 60 may be a mechanical device,
a combination of mechanical devices, a combination of electrical devices (hard-wired circuits or circuit
components), or a combination of mechanical and electrical devices. 100671For instance, as noted

above, the controlen66: muKdatsrnRing thataneselraed timeneiiodnas flapsedsdheagentroller

may be programmed to perform this action by accessing a timer circuit or a timer function within the
microprocessor 188t RARIVERFY IR shETASRRSSH B RSIBIOtHR Hherhs rehekinsthad to a
clockwork mechanigiioa: s diyer insih o652 gashpektimerhdihenefiafthe use of a mechanical
controller utilizin%@eggfchanllgal timer would be the elimination of batter.ies,Fregr%king the device more

environmentally friendly for purSOReeSF isBEar 13068 1A ISHAE AP OPFereift MEORSAmSs or input
devices may be usedl¢d initiate ihecoperaltion obtlie dopitrotbst8Q solthatcit. cihkesoudlits ppogramming,

or operates accoydin: its.canfi ion. Accarding to an odiment.of the actyation mechanism, a
single button 184b(ﬁ%%s?%%ﬁaq%é%{é?gg%@ﬁ%ﬁé‘g {o {ﬁé%g%?f er 88‘%%di)ﬁt‘%8?1c§§ﬂ?ﬁ%§/c%e disposed
so that depends fhabghtiseextelior dlifacewsuoidhechousingBragsuidycontebiter $@ may be

responsive to actyati t 4 : [ f the button 184) to initiate the controller
wiation of the LN ABa.(R:8- ALRIRFSIN,f

program. Alternativelg{, an input device may be recessed within the housing 52, such that a tool or
instrument (such887%hin ofkeyy R B ar85658t A @0 ih REOgHERSerlRg BrRbIBdNthe exterior

surface 84 of thedaomsing B SRS P Actiale 4 pub oeviae it00694 T he cantralles H0rige
programmed to a%;:tuate %}S igjactor 56 to move the needle 54 from the retracted state to the deployed
1l

state only once. TH&%Co EEEEI56 RoTRARRNE S W BT IR TR (P SLA751BE i period has
elapsed only once?-kouthetidbésanirelienberiscpragranimeditoiacitatedhbedritg ssippdyidoaeliver the

volume of the drgg to, the gatle%gdstg épcgrlr? bolﬁlﬁ.a[%gggélgf{%artl%ular the(Pon roII% t6002n}1ay be

4y be. progrd ing { une has elapsed within
programmed to f&rmine that a P

hours after actuation of the device 50, ¢.g., 24, 25, 26, or 27 hours or even fractions
thereof, such as 24.5 hours. Additionally, the controller 60 may be programmed to
determine that a period of time has elapsed within 22 to 29 hours after actuation of the
device 50, e.g., 22, 23, 24, 25,26, 27, 28 or 29 hours or even fractions thereof, such as
22.5 hours. As a still further alternative, the controller may be programmed to
determine that a preselected period has elapsed after actuation of the device 50 lying
outside the previously recited ranges. Morcover, it will be understood that to the
extent that the controller 60 is programmed to determine that a 24-hour period or at
least a 24-hour period, for example, as elapsed, this would include times within a
range about 24 hours (e.g., = 10 minutes).

10071} According to certain embodiments, the delivery device 30 may be used in
conjunction with a drug or other material {e.g., protein) that is stable over the time
period that the controller 60 is programmed to track. For example, the delivery device
50 may be used in conjunction with a drug that is stable for at least 27 hours.
Alternatively, the delivery device 50 may be used in conjunction with a drug that is
stabie for at lcast 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 cven broader range of stabilities, such as

from 21 to 30 hours.
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24-hour period has elapsed after actuation of the device 50 (e.g., by depression of the button 184).
Alternatively, the controller 60 may be programmed to determine that a 27-hour period has elapsed
after actuation of the device 50. Further, the controller 60 may be programmed to determine that a
period of time has elapsed within 24 to 27 hours after actuation of the device 50, e.g., 24, 25, 26, or 27
hours or even fractions thereof; such as 24.5 hours. Additionally, the controller 60 may be

programmed to dgjgysine thata.period,aftime mf?\!%%gwimmea%otgc%%m}fé%%{%eg@ ation of the

device 50, e.g., 22, 23, 24, 25, 26, 27, 28 or 29 hour$ or even fractions thereof, su 22.5 hours. As
a still further altefralthvécitre BBHPOIRE AfADE Gy ReMEEatasdetiaitihe Midpdeprdusidbied period has

elapsed after actuatioRofithecdavioe, wt vingquisidethe RrenioHsivecited anges- Mereover, it will be
understood that to the extent that the controller 60 is programmed to determine that a 24-hour period

or at least a 24-hSRPPERSHE 6T iarapiEcd diaAuaataHis HOGH M eGas e hge about 24
hours (e.g., 10 ménutes):d00AlACeRedinginleestring mbpdigantsedhe delivemdavicabpinay be
used in conjunctiggtwi hla drt g orlother qt%rial e.ﬁ:,lpro_teir))_ thatéj j]jga le.oyer the time period that
the controller 60 1§ programmed fo track. For example PIEHAIVEHEVIRESE Fsy B8 d8ed in
conjunction with aedvugdsthiat 4s stabléfomaisast2fihdurssublibrvatively] the diliveng déiwce 50 may be
used in conjuncti it thatis stable for at least.24 to 27.hours. Fugthermore it will be
understood that t%g?r\%’g)}(ﬁée%ét}{%%ﬁﬁeﬁ@e%& d{é% Eg%lggrﬁ%g%)eéﬁg%g] ané%r?jdﬁ% ion rv&?tﬁ%”cﬁ? that is
stable for at leastiZ4r¢gondsparsherismspite kil dalevehbrodder rdnedoistabititesesich as from

21 to 30 hours. [QQ7RIRMIb&IShe3PRITALRL R0 MAY RE XA RILE-IQ ASHAts ihe Ak g.gupply 62 to

deliver the volume of the drug to the patient as a single bolus in less than thirty minutes, For example,
the controller 60 FAEBe [YotiRtRett forsitidais i Hrog SUBMyAEBEITRIthEVBITHRS 6F the drug to
the patient as a singlgibalss itless than, el mineSimiadithe sontraligs 80:nxayIbeARgrammed to
actuate the drug su c%/b62 t d_eIiv&r the a%)ilglme of the_éﬁrug to the patient as a single bolus in less
than six secondsf‘srlﬂpug SHBLERRSA WRS TS SO Eab B 82$hciBEER S 046 T8ETRIES. 2 and 3),
the controller 60 rhayirbg programmed to open the valve 168 prior to actuating the remainder of the

drug supply 62 twgier thr%ﬁéolgrr}rg% thlgg ndz-f{u% gMgrecg,\éq{é it vveil becg&JQQert tcgoadghr?st it‘o the extent that
the controller 60 telivers the Volume in ten ml?ﬁu}”es, fdr e%tarl%qe, fﬂis would hefide tithes within a
range about 10 nvirutes (e grand inifuteshiirllan§levenbethe gelivery of tee:stoltmerptthesdrug as a

single bolus shoyld e undersiepdiohie,he 3R & similario Asinalg iniegligy gldhe volume of the

drug. [0073]The controller 60 may also be programmed to cause other actionsto occur. For example,

the controller 60 H&{#be prégiditinmdly tdhasaitelgic thiertde Seuplh svennermeadadsaioin the
deployed state to; the retrasigd:siateseniyhencediGdAlAsislitionally;the.sontrallgs60,mex e coupled to

one or more indicators : : .
cven tactile, may be used to signal to the healtheare provider or the patient that the
controller 60 is operating according to one or another state. For example, the
controller 60 may control the indicator 190, which may be a light emitting diode
(LED) for example, to signal the patient that the device 50 has been activated, that the
needle 54 1s about to be inserted, or that the drug delivery has begun or has been
completed. Other possibie clectrical indicators include buzzers and other
noisemakers,
[0675] It will be recognized that it is also possible to utilize clectromechanical or
mechanical indicators. For cxample, switches or flags may be used, which switches
or flags may be initiaily disposed within the housing in a retracted state and depend
from the housing in a deployed state. The switches or flags may depend from the
portion of the housing opposite the patient to improve their visibility, or may depend
from the portion of the housing facing or proximate to the patient to provide a tactile

signal as well as or in substitution for a visual signal. Mechanical devices may also
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190, 192 (Figs. 2 and 3). These indicators 190, 192, which may be visual, audible or even tactile, may
be used to signal to the healthcare provider or the patient that the controller 60 is operating according

to one or another state. For example, the controller 60 may control the indicator 190, which may be a

light emitting diode (LED) for example, to signal the patient that the device 50 has been activated, that
the needle 54 is about to be inserted, or that the drug delivery has begun or has been completed.

Other possible electrical indicators include buzzers and other noisemakers. [0075]lt will be recognized

that it is also posgﬁblféet% ‘t}{lql‘z‘é"é gf: ?Eﬁ’rﬁ‘éicﬁa%dltccadlno?ur%%g e{%i%%f]ﬁ’ldsl%% ors: @L%’P te}l?>gr?1'vélct?!(:,i§’\vaitches or

flags may be usemiddkicthswitches prsflags migybke initially disposed within the housing in a retracted

state and depend iag) the Nousiam @ ARMANE] sialsaThewieR Y dage ax dengnd from the
ility, ormay

portion of the housing opposite the patient to improve their visibili epend from the portion of
the housing facingf &t év@(im%m@m Patiesnrio hrolideothotile Bigndd aseeiasofdn substitution for
a visual signal. Mechanica! ¢ W&ﬁﬁfm@m&%@@mﬁg,,%l&@ﬁ&ﬁ%@%@ hatLaatean audible

ee

“clicking" sound as a toothed wheel or paddle wheel moves past a fixed pawl. 10076]According to still
further embodim&ATREET thed dFa IR QB e B0 asofdind tof e prastnt i s st dihdddevice 50
may include a mesbanisiRiAeaRIgRrSerlizng thedpiealion sitenliRedhedegatiamwhere the
needle 54 and ca@eter 1%0 & inserted into the patient; see‘Fi% 2). For e>%ample, like the shield 134
above, a spring-BiEs&d & 1§Fo§)ff AEBHS AR B A AR OREITEHA It HE 22 A% &htroller 60
activating the swabtte neode a¢rosisctiieepedingslathpriatiodnsertioraf thepheetieddand catheter
120. Alternatively, a pressurized supply,of sterilizing agent (such as isopropyl alcohol).could be
disposed within tﬁ%cﬁoﬁg%gd%ﬁoﬁ%)ﬁ%gt%)% @hcé) %%%)ﬁir%llg&’pféﬁ? gﬁtgls {hté%%% %ﬁér g eotid Sctivate the
sterilizing agent $otiply rerspeay draothdswisetmphb Bncarpropvidte amcuhir olthecstenfipingoagent prior

to insertion of the igedle, 0T ATLIARABGRR Ie s, A0 Qesraianalibe deyice 50. 2

healthcare provider may obtain an unfilled device according to the above-nientioned disclosure. In its
unfilled state, theFe@EAR ts0erite 54-may be empty, but the controller 60 is already configured to

carry out the stepgfiinjecting-the; aesdie hé wdelainining dhak apreselesied timehas.elapsed, and
actuating a drug supply 62 to deliver a volume of drug to the patient. The healthcarg Trovider may then

obtain a syringe B4 98,AKYE Y8R an P RHedplcictinecridite & BagbPme-ToRERR ARG AL the device
will deliver to thelpatianiti Tdessyeinge rmay i fest adiltadnaitberaere than theqsaltuner iephe delivered to
the patient, and may be pre-filled or may be filled by the healthcare provider by drawing the desire
amount from a c%h%%eﬁg%%ﬁré%srg %‘fgﬁ? 8gtrttrl?8§téﬁgror?a{’é’.cﬁiﬁr¥§§?iﬁ§e ﬁm%“; f’g%g“ $rii&cted to the
fill port 160, and thesviehuedeiok dusg ljeateahihtottheme seivgisdp2y 400y 8Tihe healthoard provider may
then remove the 9}& o e, eet- pAhf_ am tg, U Q/%J yer.100. Fig. 2), and place the portion 102
of the exterior surfage S%Qb%%{%ng the a hes?veglrgfgef%%oo a%aﬁl)é%ﬁhénsgiﬁo%gfcp%ﬁ?ﬁ%%er a desired

injection site. Thé &bVt 5o heiehdsdovthesskinsofha paltiastopreierdslyin dnctravillshibrettat the
device 50 will notfraaiydetash fematheskin Hetibakertheivohinefdig bas.pesdelivered to the

patient. The healthcare provider may then activate the controller 60, by depressin% the button 184, for
example. 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 afier 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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[0079]As mentioned above, the device 50 automatically injects the pointed end 58 of the needle 54
from the space 82 defined in a housing 52 of the delivery device 50 into the patient only once
according to the configuration of the controller 60 contained within the space 82 (Figs. 5 to 8).
According to certain embodiments, the needle 54 may be inserted 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 be a

greater assuranc injection site sterility, assyming that the skin is cleaned with a sterilizing agent
(e.q., isopropyl al ocgﬁél) immﬁégcf%(i%ﬁyrberﬁ!fogr/b ‘%’p%ﬁé%%bcﬁ ?f}]iléogg\% %&-;ﬁ%&%ai%]r%%ﬁ? r

embodiments, thé hetdierbddis Ndfinsatiedpito thdgimtidrib unbhtive:esélacidditinedeaselapsed. In
any event, the co%r}onlger 60 may %%tllv%te one ar,more tlﬁlfglcc%?oggﬂ%??o t é’fgt%‘ﬁ(gé _g 2 14%9 éHowde a visual,

audible or tactile agnaﬁ {'R%F ?ﬁ_g evice B0 has been activate , an e nee is not inserted into
the patient at thisctimenedfunther Wissedcatidihleobtactile Sigralimay berprovidbelimenéditiely before

the delayed inserﬁ%@fﬁ‘@ﬁ‘ﬁgiﬁs@&e&%@%ﬁl‘?ﬂ&?\ﬂ%cﬁhﬁ}u‘i%f& %HE%%@&%%Q&R%%@GS when a

preselected time period has élapsed. The device 50 does this only once according to the configuration

of the controller 68n¢HEESH®bHET BUBRitbeEsHHigarBd s Hetipmintha dhpie sule bietigifdéchefore the

controller 60 is digpasaddthe SPBE.IR2:: I MR PSHEHRAN\RY AR thesirsumstances of
the particular application, although the configuration of the device 50 in this regard may not be altered

according to the A8SHHE&re SRR AGofind) pRfRsEaiTheraanie raalitatss ALY aRedes Yeen inserted into
the patient, the deliserying thedkigmiayibeaccbmpanied by astisisated audiblepniisatinn; to the patient
that the drug deIive;¥ is immiraueﬂnt._ ]HEIJOS 1The gevice 50 th%n auto atiggllrex actuates the drug supply

62 to deliver a vomC écéfié:lCi Tug o thé %3?%nt as ?‘éngi%‘@ﬁ%tbtofu%o\?%o & e 3%%2‘3&%8?&86 to the

configuration of theconticher60%¥ontainEd Ritmpthedpacet @@bt@m@)ilmwdmth@on
structure of the dig;supply, 68 used, g £INHQRs e‘%(?:&ﬁ%%9E’ﬁg%3§s¥§£‘éeiﬁt9§h%%%%é‘$r%é‘%§ﬂe pump

150 to effectively pressurize the reservoir 152 and administer rug to the pati elivery of
the drug may be &Btopatiad by gtililethervisesloebudibhe meiddeibimmad tiehdbaiporelivery is

occurring. Accordingq.¢e4taingmpedimenisiithe visual or audible indication may be maintained until
the drug delivery is complete; accordina to other embodiments, the indication may occur discretely at

the beginning and®f¥knd OF R AR Wisfordee edis SriRREAhu e A BIPoIF tHe 870§ is complete,
which may be dejesinings by phal cantralier-eGith:sefiey sRRoIR @R alk dgiestai-aosapsatidhe controller

may close the valve 168 (Figs. 2 and 3) to sfo delivery. process, The controller 60 may also cause
the injector 56 to %%Q/Cec é’%quéég‘égf ‘?H‘%ﬁ%%ggﬁ%%a%})égé“ﬁ? HRFETRRE & 'tﬁlfgs.c}fﬁgiﬁthe valve
168 is closed andithe inéedleh& doiswitbrdivgnditheschntnben &6 KRayTtenined aermdiaatorat0, 192 to

provide a visual or ible signal. that the process is complete rl? the peedle 54 is withdrawn. The
patient may then ‘)F(égr‘#éa\}/%”t.Oeg]cfe%}fggl}jr‘g%‘ﬁm%eﬁlﬁ,pglr?a: %'tlgs)rp‘ggg f the g{eﬁ\%ég “ih an appropriate
medical waste cottaitterati@osBimdatidition totihis grernerad protbssltthel devicdiEDtandy include other

suboperations. Foraxampls 3ceotiNgG t.GarainRMbAdIments s e daviee,50.mayseiiamagcally
retract the pointed end of the needle 54 into the space 82 (Figs. 5 and 7)_@ once according to the

configuration of the doHEBHEICET BGHYAM e ditks i imerorrpabbnisosud pientidied above, the
device 50 may autmatisaty determnethatadpreselaced dimepred has elapsed comprises

Aoy e e Doy A e Grug supply 62 1o deiver
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. 3 to &).
Dependent upon structure of the drug supply 62 used, the controlier 60 may open the
valve 168 and initiate the pump 150 to cffectively 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 i1s occurring. According
to certain cmbodiments, 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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[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. We
claim: I.A drug delivery device comprising: a disposable housing having an interior surface defining

an interior space qgtﬂ an exterior, suyfac needle haV| are tr cted tate wherei the needle is
withdrawn insidju e |nte6r%§r sg]accd(;gvndyaOftg d‘?ef'd %fé’trélp ‘[% sleEryp Heedle
projects beyond ttivecextetior §lifabe b the hrousirgy; dctccammqecn@mmmmdtmliﬂaenageﬂﬂsecto OVe he

needle between %{l éafggg e%pd feployed %%tﬁ]s delivd 1(,glett%{eerc(&)er c?ggg(s}gg Yyithin '%Qexln}e(ﬂor space,
0

the reservoir con gure to receive a volume o rug an e’in fluid communlcatl Wlt the
needle; and  eregniitelivccouplew toarethsjeetdrarioithe resdepbirctheato rtrdlaribeing configured to

actuate the 'nJeqt@Eéomgv%%n@%@;tr%sh%ﬁ@wﬁ@%%%t@&%mA%Rl%dcém i@plyyonce, and to

actuate the reservoir to deliver the volume of the drug to the patient as a single bolus after a
preselected timeerigatFAsEapSal! the) chitrsIRP U dSET A EHa g ster tp dbe RiRgcsbnfigured

prior to being dispesegiwithin ihe iatariosspacenavhereiribedrlivarydevice i wedralie;disposable,
and single-use. . . . . . . .
from the skin, and dispose of the device 50 in an appropriate medical waste container.
[0083] In addition to this general process, the device 50 may include other
suboperations. For example, according to certain embodiments, the device 50 may
automatically retract the pointed end of the needle 54 into the space 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.

26



2. The delivery device according to claim 1, further comprising a volume of an crythropoiesis
stimulating agent disposed in the reservoir. 3. The delivery device according to claim 1, further
comprising volume of a granulocyte colony-stimulating factor disposed in the reservoir. 4. The
delivery device according to claim I, further comprising a volume of a TNF blocker disposed in the
reservoir. 5. The delivery device according to claim 1, further comprising a volume of a pegylated
granulocyte colwégi timulating factor disposed in the reservoir. 6. The delivery device according to
claim 1, further Eﬂ‘i‘%ﬁng a volume of interleukin-receptor specific antibody disposed in the reservoir.
7. The delivery device according to claim I, further comprising a volume of IGF-receptor specific
antibody disposed in the res?{)v ir. elivgr' Té]c%deliver device according to claim I, further comprising

a volume of TGF-specllfic anti o%])% 8lspo ad'in the TeServoir. 9. The delivery device according to

any one of the preceding dalins. WIRIFIN S Gl JSieRDINeS At e pisselasied ime period

has elapsed. 10. The delivery device according to claim 9, wherein the controller determines that

at least a 24-hotit PefiRy Hidefapsed 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 theé* TSRIN BY I dRTG IS a5 atiBAE Bl RIS Dol fiasdsands tHify minutes,
interior space and a deployed state wherein a pointed end of the needle projects

beyond the exterior surface of the housing;

an injector coupled fo the needle to move the needle between the retracted and

deployed states;

a reservoir disposed within the interior space, the reservoir configured to

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

a controller coupied 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 reservorr to deliver the volume of the
drug to the patient as a single bolus after a presclected time period has clapsed, the
controller disposed within the interior space and configured prior to being disposed

within the interior space,

wherein the dehvery device 1s wearable, disposable, and single-use.

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

of an erythropoiesis stimulating agent disposed in the reservoir.

3. The delivery device according to claim 1, further comprising 2 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.
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12. The delivery device according to claim Il, 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.
13. The delivery device according to any onc of the preceding claims, wherein the controller is
configured to actuate the injector to move the needle from the deployed state to the retracted state
only once. 14. The delivery device according to any one of the preceding claims, comprising an
input device coupled toSthe capﬁr__ocljlqr, the controller (r§es onsilye t% tuation of the input device to
initiate action of the controller. "© “T5“Fh& &SR GEHIE LS GING LAY ERE5E the P& ding

claims, wherein th&: geptieller gomprisescalmicroprotessofi:pragtamme ditcdraetsatethe 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 betweefi-the pIfRSEHEhENES e arHBEdh TRETCONEBIET BRIBRRSAS Ptk Walve prior
to actuating the p@iR:rleukid-Becbp@ Oelivaty deviceangardingitoanyansiof 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 rcleasably secure the housing to skin
during a single application, the adhesive disposed on a portion of the exterior surface and covered with
a removable, disposablé sheetiprigriteappiicetieecofding otsingliduhbesskipngfrisipatiemmiume 20, The

delivery device ageRIAIAG IRANWAREC NG RISLSRING Halms.comprising a fill port in fluid

communication with the reservoir, the fill port having an inlet disposed on the exterior surface of the
housing.
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 clapsed afier actuation of an input

device.

11, The delivery device according to any onc 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 reservorr to deliver the volume of the drug to the patient as a

single bolus in less than six seconds.
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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 tﬁz the a‘;(i_jent hrough the inrgtagtion site as faa%% le b%!us after a

) . ) he délivery deviceagcordin 4y one .o Jreceding claims,
preselected time period has elapsed ac rd‘fng?o e comtrollér tontaine in eéin?erlorspace.

23. The method adooedingasaiairic? is wivdrginethe drugeso thprigest@ante nythio el esisistifotating
agent. 14.The m%@ggpwéygmg ttg@@%ﬂ\@gge(éﬁﬁh&g@g comprises a granulocyte
r. rdi

colony-stimulating facto 25. The method accordirig to claimwherein the drug comprises a TNF
blocker. 26. The method according to claim 22, wherein the drug comprises a pegylated
granulocyte colony-stimulating factor.

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

comprising an input device coupled to the controller, the controlicr 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 necdle.

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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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 IGFreceptor specific
antibody. 29. The method according to claim 22, wherein the drug comprises TGFspeci Ic
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 intéfdrighyew. devisy srpEdietipREEOIIinG s crEtasB0L whehsin the

preselectede perigghipaliieastia gdhR WL REsRAmunicade T REIMELHOLREGOIHING TR ANKQ0E; @f claims 22

to 31, comprising automatically retracting the pointed end of the needle into the interior space only
ki

once according tdté SRRRSARRIEH SYHETIRASASE S5niadwithin the interior space.

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 intcrior 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, wheremn 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 1GF-

receptor specific antibody.

29, The method according to claim 22, wherein the drug comprises TGE-

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 presclected time period before the controller is disposed

in the interior space.

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

1s 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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