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[1] This application clainms priority to U S. Provisional Application Serial
No. 61/2980@d0/iMss47ed on January 15, 2010 and is hereby iPoTaSpanatesdo by
reference for all purposes. FIELD OF THE I NVENTION [2] The present
application is directed to devices. E@ﬁ gevice may be used for connecting a
cl osed receptacle and a contai ner, R Cks a syringe. As an exanple, the
device may be used to reconstitute a drug product, or to conbine two
separate conmponents. BACKGROUND é%%@¥or certain chronic diseases such as
hermophi | i a, di abetes, BKEERENGET AFBRAPPLICATIONS t en necessary for

patients suffering fronlthese di seases to self-adm nister their mnedication.

O ten, [BHEsel %p%catl?rb%ma Peorgy &1 Y abPrevipiana Appligatien $FialiNe- Gl S-affdiled

t her ef anQanda;y 1'552(51@(éﬁ§§%51¥b§f fﬂEorfa&@te(@@}t ﬂeﬁ:‘ﬂénc@for ﬁl@-ﬁlﬁﬁés\‘!@r to reconstitute

this nmedication. Reconstitution may require the use of a syringe to

introduce diluent into a vial containing the medication, and possibly

subj ecting the patient or caregiver to accidental needl e sticks. Hence,

there is a need for a devi ceFHHd} OFTRIBINVERTIQY for both patients and
caregivers. [4] Another factor to consider for such a device is ease of

use. FdP02patihemiesenyprplieyion di diseigd toglerigirp line devesd e \Pr Beediefcongesidng
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untrained health care professionals, particularly in an ener gency
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devi ce may have an inpact on patient conpliance. Therefore, it would be

beneficial to patients, caregivers, and untrained health care professionals

to have access to a convenient, BNGKGBAWMsy-to-use device. [5] Ot her

factors to consider are waste of medi cati on and unnecessary costs. That is,

a devi d®31 hdior pgtaimgdipnicalisgas gl 21 hamophifipligbgiss apt mpilE sdePoh idueiano

| MPT OP&ecds@EPRS batdeHt k@ rinMrS B thdsOllisdAER VS R Qi Bdter G A AR, AWient M&edeVi Ce

may be a single use device, and as such may include a mechani smto prevent
reuse drediggongarsayalableina lyophlhzed form; and therefore, it is necessary for the patient or

caregiver to reconstitute this medication. Reconstitution may require the use of a syringe to introduce
diluent into a vial containing the medication, and possibly subjecting the patient or caregiver to
accidental needle sticks. Hence, there is a need for a device that is safe to use for both patients and

caregivers.

[004] Another factor to consider for such a device is ease of use. For patients and caregivers, a
complicated device may lead to reconstitution failure, contamination, or incorrect dosing. Similarly,
untrained health care professionals, particularly in an emergency situation, may also face the same
problems. Furthermore, a complicated device may have an impact on patient compliance. Therefore,
it would be beneficial to patients, caregivers, and untrained health care professionals to have access to

a convenient, safe, and easy-to-use device.

[005] Other factors to consider are waste of medication and unnecessary costs. That is, a device
that is easy-to-use may limit the loss of medication due to improper reconstitution. Also, for
prevention of contamination, the device may be a single use device, and as such may include a

mechanism to prevent reuse of the device.

[006] Accordingly, there is a need for a safe, convenient, and easy-to-use device that limits the
potential for reconstitution failure, contamination, or incorrect dosing and thus would be beneficial to

patients and caregivers.

SUMMARY OF THE INVENTION



[6] Accordingly, there is a need for a safe, convenient, and easy-to-use
device that limts the potential for reconstitution failure, contam nation,
or incorreEotodass4tyg and t hus woul d be beneficial to patiPEmUS2@ENH21580
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[11] In additional enbodinments of the device, the device may be activated
by a user rotating the outer cover and then pushing the outer cover
downwar d whi2etr/ose4rid t hen cause the spi ke assenbly to p@cTarsarig/oetsso st opper
or the user may sinply push the outer cover dowward to cause the spike
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[18] Figure 5A is an expanded view of the spike assenbly illustrating the
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to perforate the stopper or the user may simply push the outer cover downward to cause the spike
assembly to perforate the stopper. In another embodiment, the device may include a locking
mechanism comprising a barb lock as a means to prevent the upward movement of the spike assembly

after downward movement of the spike assembly has occurred.

[012] The invention is also directed to a kit containing a device and a prefilled diluent syringe. The
kit may further comprise an infusion set. In another embodiment, the kit may also comprise an

alcohol swab, a cotton pad, and a bandage.

[013] In another embodiment, the device may function as a channel between two compartments
(e.g., sterile vial or bag). For example, the device may maintain the separation of two components
prior to activation. Upon activation of the device, the channel is opened, allowing the transfer of the

two components, and thereby combining the components.

DESCRIPTION OF THE DRAWINGS
[014] Figure 1 is an illustration of the device.
[015] Figure 2 is an expanded view of the stopper and receptacle.

[016] Figure 3A is an expanded view of the inner sleeve. Figures 3B and 3C are perspective views

of the inner sleeve.

[017]1 Figure 4A is an expanded view of the outer sleeve. Figures 4B and 4C are perspective views

of the outer sleeve.



[19] Figure 6A, 6B, and 6C are perspective views of the spike assenbly.

Figure 6D and 6E are expanded views of the spike assenbly illustrating a
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The pres&nts hMEMLQN is directed to a device 10 (Figure 1). The device 10
may include a receptacle 12 for storing a first conponent such as, a
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purpose of describing particular embodiments only, and is not intended to limit the scope of the

present invention which will be limited only by the appended claims.

AP LT3

[027] It must be noted that as used herein and in the appended claims, the singular forms “a,” “and,”
and “the” include plural reference unless the context clearly dictates otherwise. Thus, for example,
reference to “‘a tab” is a reference to one or more tabs and includes equivalents thereof known to those
skilled in the art, and so forth. Unless defined otherwise, all technical and scientific terms used herein
have the same meaning as commonly understood to one of ordinary skill in the art to which this

invention belongs.

[028] The present invention is directed to a device 10 (Figure 1). The device 10 may include a
receptacle 12 for storing a first component such as, a pharmaceutical composition or a drug product.
The receptacle may be a bottle or vial, for example, a glass vial, or a bag, for example, an IV bag.
The receptacle 12 may include an opening 16 surrounded or partially surrounded by a neck 14. The
neck 14 may also include a lip 15. The opening 16 in the neck 14 allows for a second component,
such as a liquid (e.g., a diluent), to be introduced into the receptacle 12 and mixed with the first

component. A stopper 18 may be positioned in the opening 16 of the neck 14 to block access to the
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exanple, a two-leg, three-leg, or round bottom stopper and nade of a
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stopper 18. The clip 55 engages a ridge 29 |ocated on the inner bore 34 of
the inner sleeve 24. Once engaged, the clip 55 prevents the spi ke assenbly
50 frontanrng |n an upmard drrectron The clip 55 may be |n eIIrptlcaI or

ey e .=



[ 34] The spi ke assenbly 50 may include a nmale el enent 57 extending fromthe
top surface of the spike assenbly 50 in an upward direction opposite the
shaft 51.wOheiwmsB&1el ement 57 may be configured to recePCE/ 2618001560

recept acl e, such as a syringe. The male el enent 57 may include an inner

b 58 f Th f t hr ead
01 T or RALFAGOUITY Rt BRGNS PoeRpraat e e R B deBfraliS i  on
second slecept ta(tlie&e((eﬁtage 12.t Tiegmithed «ay 63 mgeb)e {aighher anfieead oﬁé.erﬁlﬁbdiﬂmt ot er
f 5 | tI t th

secona L bR TR Bk ok Bt i R PiTeh 8 b P&t op

sur f aceybiriofl shipe os prk@nass ehdpky S&Qiigufh® user woul d t hen know t he second
receptacle is fully secured to the nale el enent 57. See Figure 6. [35] The
spi ke asmenhhydaﬁannyn@undhkm1mmmgudehnmmnErmnpeexmhgmmmﬁd@mwmmheﬂM$ns For

I
oo ke, abiEaspyhEsh phiefb R B RERHTR Wb b vButeute T BRfent: ke

assenbhm:&ﬁmeEﬂhﬁheépewmwdamnanmu@bhkebyﬁﬁuﬂmygbesmh@a$QMMpﬂ)mhe spi ke

assenbl 50,to.filte ir s oduced o the receptacle 12.
Thesaichite bt s B B iR ey HbloRS 37 abPlogrh e AFRERLRT L |-
nyl on, 1604[0H,in lHE)nner'I'thvealThefl(i)dkmgrmeBﬁanimwélahdmdeeamﬁp5$®ap®ll}eﬂlg(1€&1 wjith the

ohart. ooy FMenpe BROMRE o rl B SR G e R S B R0 Ehane

62. ThanhmnawdbamQHMudmmahw@hahﬁBhsﬁaﬁe&ﬂmhémshesl&dﬁmmhpsaa@m&sh@mgeen t he
recept n of , t Th st
eadet e PR T AT S SRRy B R e R

assenbl ayseﬁmlﬂﬁ)drdnnmmlh@m ahepept! aﬁéceloﬂZTherhp 56 intag be mh@lmmezil oﬁ&cm}gulab ranch
into t hanpe Far. e st ann 62 may. branch (or
e pur gy Red SARCAS s mdhy Ko TPl USSR IR ST

t he spukemaaﬁambkms5Beﬁ@me6nclude a second Iongltudlnal channel 63. The end
of the second channel 63 nay be | ocated opposite the pointed end 53 of the
shaft 3033mayTh'e idc&ing aeehansmeid eaisurescarsar@nmldowemrd motﬁﬁhﬁ“ thé spilchasembly SOetitr n

ke { 35D 0, et RSP TR BRSSP 25, o
of the cE)}meerd@gsecmﬁuy toPhigh rﬂanalnMr@al(nelaQMmmleal acmamcurfm;ce)t I‘Irhetughing he filter
56, and tEen ! revaent reﬁ'l n ot on ?arg ep% n?Hurl %hes(%w%%ar RS re%)llelyt oggle hate air
exiti ng e ven 'S ven 18 at %g frmsp ere SUI’I’OUI’] 3eV| ce 10.

See Fidures 6 and 8. [ 38] The deV|ce 10 may al so |nclude an actuating
mechani sm whi ch noves the spi ke assenbly 50 into the activated position.
The actles i riihe spkha@ningly famacionipdd swala cleinegtsS7retkndiagd (rpathe WfGutfecat éd on an
outer s Kk C i nd hel i cal
pat h 801k earals Sh i wiBlaR RSB ReRC PR Ty RRRARALRTSBEREY 50, ' The
first andmseﬁbndxhe¢aea@xbamh@dé%@dl81&wmm£eﬂh@tmhgbnemﬁ@mQWGKamuapush t he
SPL<e AP BR AU L) OIS, ARL Y LEURISL A oF Brihin gl 51 o
or der um:wgemthepMGW|Eee&ﬁmﬂaausemmnﬁywnesabeimham@wﬂeg mumémhﬁﬁma)gnven
nunber n h SRLK r.f orates
the st C%Re thgeg% QF&} th¥ ﬁter su n%c% 3@ oﬁh‘e mai]‘e e?enhe%p s er ge %%ﬁl% "??{Mlug g)ttgrr% t%eover 80,
the fi rssctona m;temaﬂ:ﬁtmnil ﬂne kécord repavtahls nqaké)s coBthyt w1rh1tteer tap Eurfaoe @usihhd dpekes pi ke
assenbl n [ i.0 t he
ekl ng RRohaty DR LS LG kN RoAEh, \ELAFL R  FLO, L e W TP
sl eeve 4 Segrrigwent i ng t he spi ke assenbly 50 fromnoving in the upward
direction. This nmechanismmy provide tactile and/or audi ble feedback for

t he usd®3550 thhapik¢ imecmige O meufudh&nemdatvenort hae §jtirkg naskairbisy F&OGxhagle, a

conpl et I, i j ] ice
oyl o AR L AENENOLE QERELL 0, RCSAG o Bl A5 SPIFHAL IR IRFURRE' O
cover SﬁﬂwmdﬂombawSs%eeveNMQSQSRvﬂ@@mmeﬁeadﬁauw6mmvbthema$ermeﬁukiexanple
the outge Var i ' a col or
change SirbBE o HRTBY il BE! b toRcal o B bLRERAINEIL: PR ob i G
operatHbm}mamdabyﬁmawﬁmﬁﬂekaﬁeL@mmagVIﬁePEmﬂhemaébeﬁbmwyﬁmopwamabsmph a
directi 1 h t he feedback nmechani sm provides tactile
feedbaégg”éﬁpﬁ% rb %g%ﬁg the Iocklng mechani sm 54 travels past the ridge
29 of the inner bore 34 of the inner sleeve 24. The tactile feedback may be
felt by the user. Mireover, as the clip 55 of the | ocking mechani sm 54
travel s past the ridge 29 of the innery bore 34, a sound nay be made such
that the feedback mechani sm al so provi des audi bl e feedback. WO

2011/ 088471PCT/ US2011/ 021580 [41] As nentioned above, the device 10 may
|nclude a feedback nechanlsn1that prOV|des a_user of the deV|ce 10 mnth

N 1 Y - A~ o - N 1



[43] In one enbodi nent, the device 10 may include a ratcheting mechanismto
prevent the reverse notion of the outer cover 80, that is, preventing the
return ofwohelidssizce 10 to its starting position after pamiftisadiiaetssvati on
and t hus, avoid pot enti al contanination One or nore tabs 84 |ocated on the

first h 44 of
the outeh! o BvkTaD TTREPKF P g B BF Mt Mol bar 5o B8l & J5%Rtl udes
one or loi{gitedmalbsanaa oafebtatlisbn gagmuibibaion begecdibe tepidtk 1QUhe the $ineeivee 80of As
th t 8 t at i b .85 defl ect dth
ot at ok BRCtREego7 oft iy ahert 2 aiiar Bt EFL B tellhe Byt d ¥ ore gy 1
a furthemnenbmomaﬁmimehhqxdﬂykbeh&ﬁmnamnmﬂotuﬂemanﬂﬁﬁmew@owmoécMﬁoaanlsn1to

'“S'ng}}pgh ’f-?&?lec@ﬁ&fs 392%%28%3% ﬁf%&%&%@#nwﬁi&?@ S A
P o st i RO Rl sBREuhely 50 B AR S s EREy bigiRip bR ol f@l %Iﬁ]aft 51

of the dtiekecoas slembdlm bldy bslonatd ¢pipedie ithegpotrnel eatl o:b)pfethe shhfy Saotay vadréact toe

devi ce 10 u rotate outer cover 80,..fo a

evbor Bkt it S et R it e R Hadiunb i TR RS o BLEE S ¢ e
st opperfuddBonsTd en slln aith tbdlloofairtth@awpolt ef ths secgvdcle H(lhnoagln the ghatres 1 bhehe siiikpper

18, allow t.0 the openin 6, 0 recept.a Qontents of
a secorfd™® @g/e t5c0| E ¢ flgehgnnel fiin.th rg?%jc}he fflléerﬁéeﬁlgﬁeﬁﬁ*ﬁr%uéﬁaagnt 6%?0"&‘ duc®d into
the r ectbﬁpstpﬂelaaeﬂaﬁlyﬁﬁ Whe(almmﬂ[ngtthre\zedr &igis penndiuG the atheplirx@doneinigahd &vivay t hen
be puII eealcl ure t8he second receptacle. A needle nmay then be secured to
t he sec 8 re€ep acq e, and the conplete and active drug product may be
PR B S T W
For exdnplte,activagediposigen. slhe euteatidd neblnadem mayaonipliee fireppbeal j8h m ]ooamdrrgl t he
e Bl SRR e BB e BRI SEEISL B b
passi ngmmmllbjet:lhml thérpbed 6f thardutérhvevdr 80.9h&@ saind sdvend lh@xallphths @k)l 81t) 1r12€ﬁsacgngp) t he

neck 14 o a 2-.~Furthernore, t e Quter. sle l.ds the
e e e e R R S R A S U L
devi ce sﬂzmemymltﬂesapd:rforaeﬁde Hyppar 18s See Figiatdi ng t he out er cover 80 and then
pushi ng the outer cover 80 downward whi ch woul d then cause the spike
assenbl[9e950 Ihordoetofuey tht devided Ost wppety rdBfe the outdr@oves 80 a giayn minn’optgrf dJopsts t he
out er t e r t he

ot opper g HRgT BN RGBS R BB e ong b RS R Ber

conpr i gbiags te batkbedvadk), @s fisst melzpent belprlgpadn( 70 BB lmpz%tnolpu&bﬁemelﬂw of the
spi ke . of. a 0 has
cocur r Rt BRARNAl N AR R nellin 57 B P ERRRIR 22 ) 7 he
capabl engdges llhemdgvgz%qﬁ tHeaurer b¢1e3fspﬁtkeina<ssemyr BpOvanfingthe grikd aggeindty Posi ti on

i n whi 2ah dpthe sto X the barb
L ock by LA Bebe BARRR AR AR Rl BLARRTG Ale I FERIR LS 0" "3,
of the fDlrtheusesstoeba.teheZﬁer \@ﬂkﬁ(newqﬁged;e spllheasisemlby Polds cpmp,lvedﬂs dowewspi ke
assenbl Vi 10 may
funct i O&fnregson a&}n% gﬁe gsz clc)ur?ev\eenw? Vgce ma%ﬁl?s% t1ncpud1e alL%n%]ent mark ? or ﬁ%gor\“ al or
bag) . FRodicaxalvpite] ot theowevboe Stranyd vk siceviertOtaheiss fradatk @n thofusetrV\Borc onponent s
prior t iva i i pened,
B 1 owi g e e BRI bEL W Dokt iR chiTs S0 RN
conponeix gvick waggdvited(e,g.. rhiigogut®r cover 80 and the inner sleeve 24 provi de
physi cal barriers, protecting the conponents from contam nation. Attachnment
[ 50] THesotievin operd®nrvany bpevapot aemeld, asohespreespinbly 5@ raRlyie aglirectian wvalds by
manual tﬁ@s@(ﬁ% 1013% E))Xfe%ﬁlgag te{:jl‘BHLs ??O\@t[es El%@lml)e!egbag{( asatﬂe 5'0?@16 l&!}ﬁl device 10
may be att Red to a VI ring a capping process. I's roces§ nmay

i nvol venghplisp fffgtrfezelfsoa&téletﬂdget Heofttippinof borkh 84 dethe owerlsBeanddt. ﬂi‘nam@fﬂer ring that
force t ter

do \NI‘IV\IaI‘fQ d%%% bg gedid ser W%r%g\% agg‘:&%h;?gf! %t‘;ﬁ?e IE) Mécgé%ﬁllh g@%ﬁleﬁ%ast

the vi ahe rldgeIQ9 olithe mngi @ea/@ 46ound kg bomede wiﬁethﬁtltb@(ﬁetﬂbecksrmqhamszﬁalwand t he

st opper d against the vial. Figure 11A exenplifies the

appl i ca{)tr(l;\g% ]f&ﬁg}%(rgg%gfto the top of the device 10 and transferring that
force to the outer sleeve 40 and Figure 11B exenplifies the flexible skirt
26 crinping around the lip 15 of the vial.
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Phar maceuti cal Conpositions [51] The application also provides, in part, a
devi ce conprising a pharmaceutical conposition. The conpositions may be

sui t abl e WOr0iwn8g47¥o adm ni strati on and are pyrogen fre@CTN$R013OF8Gi ti ons
may al so conprise a pharnaceutically acceptable carrier. The phr ase

"ph t R h .o |1, tab f I
ent 1t 1 d8Th o e SiPaRG BE ARia oS G TPl e By oyl TG & e
unt owarthe dege 1) onks fastieiak aa@m'dmg shehld of thealvieniOralor @;ram@lehma&edbaés maged WO

2011/ 088471PCT/ US 58 t ab
o uadt g SR LR R SR e SRR AR e SEpain it atfer | ol
and antdofrbmgtaadn thg &rtisack hapindithe tmmeaﬁs@ﬁsmmmsmmsayvm@l aﬂ@ﬁﬁ]ﬂh&m dandcd he

cubst ange T Ren FERnacioR PRE- SN Gl Ba REAPRT 5 ulhe  Sedb B Bret. i so

may be dxmaglepaniat fedibhdktppovided bgﬂﬁﬁétﬁlb;ﬁdkmhams[rﬁi‘e} alfo plstible pr oduct may be
prepared for adm nistration as solutions of free base or pharnacologically
accept gizp skietsarfica 8att the put&ubtealdd mayrir»cmde Wirdchoramadderk 832toaﬂd1¢at6110(ahlsﬁs

Y o AR G b e el SRR R BT e SRt RS il SRl

or di naraligeoend ivkiker $o mfhcste ﬁrtagﬁeawhlenusfeacuiah@meqhammrmlgmﬂs The)mrmermaof

presery t| e to preve

Phar B s B0 BT PLGHPSARLAY Do BERORRL A Fover 1 8 e aqueous

sol uti ansmple, tH csmaek:_sveeney _ﬂ]ﬂhid@ﬁt&fb‘alsﬂc&e[ﬁﬂg\iﬂgﬁﬁ $aa|F_1guhe1(e_xt enpor aneous

preparation of sterile injectable solutions or dispersions. The form shoul d

be st erp43e dndnsdngwidindne ltoh‘eldaiqdedl(brnm}ﬂecledetag'attchcttllngtnefetasyms?p]iemgmbieIrévggse

exists. It shou under t ndi t.jans .0 uf act ure. and. st orage

and_ st Bo el B i B b B b L g S B B S B s e,

such agabaticeritanamdithhu agnd pdfdsmmocapntrammaum)ﬁ)rb@r mowhhse%tloaated dn gpdirsi on

medi um ¢ a for water, et han : cerol

pr opyl eng @%g P%/ tg O?lgér cover 81 8GRk a It dmﬁj' tP € or é)rneesloe% QJC%fltlp ey s]te\“%ve 49 &?}1 stu eélflose

L- hi st i&iofiére opot gcszetrﬂﬁ)ailse-lﬁﬁhdemnesm ntoeebibe Smxxohtahmgge hherided 45 ca“mlmb agget abl e

oi I's. p VeDA[Oeverhtll %rt]er%O er Q(?ro??tl qa@h gl]; f%gnde e((:)tor ?‘]Ehe r1id e@g dl%l% ro{aglo'l &Ith about

by vari‘ous antl “bacterial a un a exa 11

chl or obwtean®les 8demenmlb¢ r@emebi (SeaEugute 1t)h| mer osal and the i ke The

i njectabl e conpositions may include isotonic agent s, for exanple, sugars or

sodi um[eda] orlndéurthef GdodiBteat, iHiegleving Brmghhdudod tamp@fmoorfrayclbeismrtepldtcetd thy

|ncorpor I r F FVI | eron)

in the r%%rudl;}r%tegr %%rg%l 1%%0[%181( ggﬁgrg%erﬁy%{)ér PSt lf\I/Ilee% an Sé ynC% %%sa“%% ? ﬁfe ot her

I ngr ediiaditaoreiousrematcedscaljoge peragatedegrurangitile s¢ab), b b«vl/egiaﬂmjc lfalvell toep e

sterilization. [55] Cenerally, dispersions may be prepared by

i ncor pde4at i rig opdngionathé dayscedt évin hidpeageitpiovigon, tigt sdhesinl Sl nf be spilst eri | e

vehi cl i i i [ Sk t her

! mar o St PTR pRE bR B ) RELEHOREL BN B RSB ST o)

the pr éfafoatiaompleod gistreminiber oinjegetsaiyhieh pohestthospse asemhlydd dofnpardparaad i on

| 1t e e TR S AR L0000 REGREE: AL XLBG S EINL AR gt v el ¢

froma the @@nmg@tﬁ yf the empltaeleflﬂl fee eniteaslofit saypnd laeprole (e.2.[ B6Tilleghoyminge) may

dosage 1O B A4 R e e P A G e A SR AL L
" Ther apeypuilaidiatlyinefthestondac@ptadat A nﬁfsﬂmedhheaeeﬁwmddo thefseqond setteleamslunt  of

a drug pro. Eette %]p%&ude%r jo‘?&ﬁlgt I;lﬁ’ AN 6@ dGPhbGH | evel of the drug

product 1 n oodstredm or he target tissue. The precise anmount wll
depe“d g&ﬁﬁmHﬁhé E iS5 of BE 1&%@4‘&%@ ol 19%@&&19 b ?Ha gL ugikrpduct . the
corrpon Si ca aracteristics o the therapeut |t conposi tion,

i nt endeidmg aamoelﬁ tefhogru [Fat ¢>@mplenﬂid enoif slaged 24/idgs oviyhe st0pper 18 allowing the
2011/ 0%&1%9&:%%[( é(‘ﬁg g)gp]aél(? %ltﬁésﬁexible skirt 26 passes over the lip 15 of the receptacle 12, and then

the flexible skirt 26 may contract after passing over the lip 15 and the tabs 28 of the flexible skirt 26
grip the neck 14 of the receptacle 12. Furthermore, the outer sleeve 40 holds the flexible skirt 26 in

place.



i ndi vidual patient considerations, and the |like, and can readily be
determ ned by one skilled in the art, based upon the information provided
herein. WO2p11Mise47ior nul ati ons may be easily adm ni st er @dTius2@10arsset y of
dosage forns, such as inj ectabl e solutions, and the |ike. For parenteral
adm ni eous lution, for exanple e sol ution shoul d be
ui t abi bur e ee PR SEBaR b e e B P LR T RS P BB oo

i sot oniantencdvar &Lﬁd\unmaﬁinthlstﬁxkzcbukethem caybdabO§ake afdeabdb 30)&6 pérGudtathe atqp@@ us,

sol utions are especiall |ntr venou tramysc
Subeut ARSI AR S nisbeRblsE e SoHonin SR Y PR e iy S HRER ML bk of
dosi ng ta dibppeel®end on t he pharmacoki neti ¢ paraneters of the agents and the

routes of administration. The optimal pharnmaceutical formnulation may be
det er miomsy BEhe dneccoll0 184¢i ihdludera lbdkéngandchahéqpefvdiongricing & hab itcmla tiea mfans to

adm ni strati and t he desi.red dosa .0., Rem n ! :
P o EUEH B AR R BlD o h gl e o SRV P ik ¢ on,
2000, iaeobpaitdhaedcchesdilhe byblekargbe B))catecEi)nelmln&rr yleehesindigosld he diphlgls of
hg;l u? eélélgttohloulgthgspd et aasgI ?}7 50%8[’3{1]:1 n(':tf%/gtrgg Eog %Opl:culr \‘{/(ll%cl% htneléaf ailgj‘gy pertfo dtﬁI {Y\IIEMS Cg
weekl y, stctppﬁélSt/\Eaidxympltsvﬂm:l&rmalt inhyycomm@espmmvhicy woald@ngagy the@mbloﬁmt:l on
t her eof. conp Si t O, 18 S0 i |mcrob| ent for
or event 5 PGY 4t B PTG Ra ey o BT ghstl e PRoRER pie G Bkiairalhs
antim cfranbmatnn@gtetnnlpwaﬂldtrablbe for the present inventi on i ncl ude
benzal koni um chl ori de, benzet honium chl ori de, benzyl al cohol,
cet yl pyododi nihgiedéd Iﬁ)rrhzdefpncmbh @eraxthamaahﬁl bet\pmmm conmjaemylhte(etgylstealec\@h@t
|c ni ati ons there

enyl rggé) r exa fe t%t géwce may matlﬁalh the r%c)% n 0 tWO CO{,n\B?qents B\ r tO acthatl

ant|OX| & pr esent I'on as i'oXi dant's nay be
used thpmmemaramMnhbatwmm thetdhermeny opnned/ehd>W1ngtttetmensﬂfetoérhewmqnmmn@fts t he
prepar at i, Sui t.abl e anti oxi da [ the ent Jdnventjon

o ude: P g Rhf BB bl 5B MR R Tane BXSRGH

but yl atpedndmﬂhmaaybmhue,rpeqtedmypdphmspmmnteﬁema;ontdrmant h| ogl ycerol, propyl
gal l ate, sodium bisulfite, sodiumfornmal dehyde sul foxyl ate, sodi um

met abi sArlatkaéy and conbi nations thereof. [61] A surfactant may be present
as an excipient. Exenplary surfactants include: polysorbates such as

Tvvee n0-[050] ( pldie ylowscetthydydragohbd toancwpadt dufeat @) vidny mamgan@zagoor by

(Dot b GF K g S R AD o RARLEE WO\ P R e ST A0 BBRES
est er s;prédepi dbispuehssasy phobphpplyips déraue heagp dielei deion LG tonfering that
p hos p hafz)llcgtlol tﬁ@ﬁ]térqg:g € éR)h %E H? € cﬁllm:s fubglﬂ& é%@?} nﬁﬁﬁdowﬁlelgthywﬁgﬂ ga%se@rﬂ% ff&%ﬁ% A

esters; sterol such as chol esterol; an ting agents such as
zi nc andircitherrispelusithe Bl eofdhdt Vidnde outprgRieveE] ld@sewerbl@sf@lbﬂres}mb@ prdesent

as an it at may
e used LPERE S FRIRAHIC B LB ATk BT ER Rl R0 W

aci d, rtaﬂ’@fcthfadn‘/de 10 amwt trapstacing thaf foragite the ontdr; slder @hzindrfnml@ﬁetlchexampl@ﬁes met r| c

aci d, I QL sul furic acid, fumaric acid, and
conbi ngﬁg%%s%{#ter egk%gl‘:ag&%ﬁ%slpol O@%ﬁ??bl e bases incl ude wi t hout
limtation, sodium hydroxi de sodi um acet at e, amoni um hydr oxi de, potassium
hydr oxi de, anmmoni um acetate, WO 2011/ 088471PCT/ US2011/ 021580 pot assi um

acet at e, sodi um phosphat e, potassium phosphate, sodiumcitrate, sodium
formate, sodium sul fate, potassiumsulfate, potassiumfunerate, and

combi nations thereof. [63] The ampbunt of any individual excipient in the
conposition may vary depending on the activity of the excipient and

par t i cutharmerswidrg! 6pmpaséosdbnposition. Typically, the optinal amount of any

i ndi vi dual excipient may be determ ned through routine experinentation,

t hat i d951by W aprlicpting a%,seﬂ?wsqet iHPASL & BRIt ARSI RHarercaistlrrr8Potitianh e

exci pi efife cbhHARAIRIMEAY R Bult foPinhi @ mi@HATbMARGd ogeh 8B I THe XoRpstiRhher
paranmeters, and then determ ning the range at which optinml performance is
at t ai neeR SPWOWBH@|agahﬂrmaef‘alﬁfaﬂa@9epf§@e svige tlge Plassepharnyccuiqqlly e ci pi ent may
be pr e%%nab&lo% ﬁbtﬂeﬂfs tb ThoRRuIdN @M Res Al caRVHiodhii Ao ADPHEAuO % by

wei ght, from out 5 to about 98% by weight, fromabout 15 to about 95% by
wei ght adferienall eé%|0b9@ﬁtunt%at<tfe%ﬁeéﬁteﬁa@%ﬁgerqdégén tan o398 B eiYHt . These
f oregoi ng pharnmaceutical excipients along with other excipients are
described in "Rem ngton: The Science & Practice of Pharmacy," 19 ed.,
Wlliams & WIlians, (1995); the "Physjcian's Desk Reference," 52 ed.,

Medi cal Econonics, Montvale, N J. (1998); and Ki bbe, A H , Handbook of

Phar maceuti cal Excipients, 3 Edition, American Pharnaceutical Association,
Washi ngton, D.C., 2000. Kits



[64] The invention further provides kits that nay be used, for exanple, by

patients or healthcare providers for reconstituting a drug prior to

adm ni st re0i20n/08847he drug to a subject in need of treaPGEAIS201TIO2ISROt Ay

conpri se a device as described herein and a prefilled di | uent syringe The

kit may further I nf usi on set. cp g ?t er .enbodi t he kit
Y 3 gay)

mmy ar J5tUbanreGRERIL FE oA S R aRGhy Vel OB ANGE: OS] The
devi cesntivaetetialdad alaﬂdlgamgerrti adosntiend absbptomes §iny a@éms land @ died Tho ukeeof
representatiyve t he. inventi and it wll b under st ood t hat
e cooe e SRR T pBHm R fR PhBE s et BihineR T e, oxanpl eo.
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aperture e first.e

recept 4€ ?En’g’t“ﬁs e ‘g’l% E%L?‘?’er PR n‘{ﬁhtk?H%O ﬁor?ﬁ%ragd webBed P”P%rta?onéu ons

ext endidgaputpnaesthtive fts pavdnhee grondr ofbdireprghiiensvebbed pr ot rusi ons i ncl udi ng
one or nore tabs that grip the neck of the receptacle; an outer

sl eeve [033¢| Ukhepharmadoutisd faemng seimtledosieicantde ewrdinclidvestailt @uedk sgw@ns ur r oundi ng
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the contaminating action of microorganisms, such as bacteria and fungi. The carrier may be a solvent

or dispersion medium containing, for example, water, ethanol, polyol (e.g., glycerol, propylene glycol,

and liquid polyethylene glycol, and the like) sucrose, L-histidine, polysorbate-80, or suitable mixtures

thereof, and vegetable oils. The prevention of the action of microorganisms may be brought about by

various antibacterial an antifungal agents, for example, parabens, chlorobutanol, phenol, sorbic acid,

thimerosal, and the like. The injectable compositions may include isotonic agents, for example,

sugars or sodium chloride.

[054] Sterile injectable solutions may be prepared by incorporating a drug product (e.g., FVII,
FVIII, FIX, insulin, interferon) in the required amount in the appropriate solvent with various of the

other ingredients enumerated above, as required, followed by filtered sterilization.

[055] Generally, dispersions may be prepared by incorporating the various sterilized active
ingredients into a sterile vehicle that contains the basic dispersion medium and the required other
ingredients from those enumerated above. In the case of sterile powders for the preparation of sterile
injectable solutions, methods of preparation include, for example, vacuum-drying and freeze-drying
techniques that yield a powder of the active ingredient plus any additional desired ingredient from a

previously sterile-filtered solution thereof.

[056] Upon formulation, solutions may be administered in a manner compatible with the dosage
formulation and in such amount as is therapeutically effective. “Therapeutically effective amount” is
used herein to refer to the amount of a drug product that is needed to provide a desired level of the
drug product in the bloodstream or in the target tissue. The precise amount will depend upon
numerous factors, for example, the particular drug product, the components and physical

characteristics of the therapeutic composition, intended patient population, mode of delivery,

10



a spi ke assenbly adapted to slide along the inner bore of the inner sleeve,
the spi ke assenbly having a shaft capable of perforating the stopper;

an out er wowverr/sg4mmoundi ng t he spi ke assenbly and the i raEUSII@OZES8EN
havi ng an i nner projection menber extendi ng domnmardly fromthe top of the
out er I ncl n coaxially gned
wth ¢ HeY S pisp ot iR SalBERBT o et b Bufubra Re AU Wi St Pock

t he spitegdapsetbinforimati@praddddhatedd position in which the shaft is

perforating the stopper; and an actuating nmechani smfor noving the
spi ke gewe nﬁlrhys fornuatibizsengdk icvdly @dmiposirdd ion vaduogpsti d@i;agg faam§,isndit as Iitg'd:oit&(b&l pat h
B R T L L

cover, smhﬂdbeﬂ&ﬂﬂﬁhﬂﬁs@bdmdwhmhmmmhhpﬁ@h$mhmmﬁﬁaeﬁﬁagdBdomomahemﬁmﬂmpush

t he SpIkF ass m€1€ é the acti vag$ E%@G% on so t he shaft of
the spiké™a °§§é‘ﬁ%sf’ eé? Porate q‘feﬂ‘és QUGBS BT SMHRY T M M i m 1,
mherelnn&hmmomﬁﬁmb@haemeammmhmﬁﬁ&maﬂhmpmmhmﬁh fits underneath the webbed
protrusions of the flexible skirt to hold the flexible skirt in place. 3.
The devosse dlfhe(fﬂeq;iell’n:quf dnkiﬁg wil]rﬂepdsrel oaUlfegthashaeekigetic pahmecles odthe agmtsrmod thes| ot s

and o NE odts (?ql:%drmmsk he 01i3t ? lgj er\lllac%utlcaf formlﬁatlon nﬁag}[%? gigtgrlmmedq)yg(r:lle rlijﬁ K Ijes/ Ihge

| ocki ng mechani sm urth
of cIannﬂ&anmb@memgonHEr@maMﬁdﬁmmmmmhymﬂuwkhamdnn@@udase@ Rahmgeh'enment for

recei Vllffllgr %zﬁ%gleﬁc%g %\Rac%gughshmﬁ goh%as(?oeril eé(l: e2OQf fh%0n 2%& I’mcarpora?ednf%g‘%gga e

el ement i nc i ’ner bore a surface 1'nc 7.
The devv@Enaﬁ.Ehmmhnﬁdmm@edwdweimdu$EWGmﬂnhmﬂammamhmnmmnmnﬁwﬁumged@h

four times a day, three times a day, twice daily, once daily, three times weekly, twice weekly, once

weekly, twice monthly, once monthly, and any combination thereof.

[059] 'The composition may also include an antimicrobial agent for preventing or deterring
microbial growth. Non-limiting examples of antimicrobial agents suitable for the present invention
include benzalkonium chloride, benzethonium chloride, benzyl alcohol, cetylpyridinium chloride,
chlorobutanol, phenol, phenylethyl alcohol, phenylmercuric nitrate, thimersol, and combinations

thereof.

[060] An antioxidant may be present in the composition as well. Antioxidants may be used to
prevent oxidation, thereby preventing the deterioration of the preparation. Suitable antioxidants for
use in the present invention include, for example, ascorbyl palmitate, butylated hydroxyanisole,
butylated hydroxytoluene, hypophosphorous acid, monothioglycerol, propyl gallate, sodium bisulfite,

sodium formaldehyde sulfoxylate, sodium metabisulfite, and combinations thereof.

[061] A surfactant may be present as an excipient. Exemplary surfactants include: polysorbates
such as Tween®-20 (polyoxyethylenesorbitan monolaurate) and Tween®-80
(polyoxyethylenesorbitan monooleate) and pluronics such as F68 and F88 (both of which are
available from BASF, Mount Olive, N.J.); sorbitan esters; lipids such as phospholipids such as
lecithin and other phosphatidylcholines, phosphatidylethanolamines, fatty acids and fatty esters;

steroids such as cholesterol; and chelating agents such as EDTA, zinc and other such suitable cations.

[062] Acids or bases may be present as an excipient in the composition. Non-limiting examples of
acids that may be used include hydrochloric acid, acetic acid, phosphoric acid, citric acid, malic acid,
lactic acid, formic acid, trichloroacetic acid, nitric acid, perchloric acid, phosphoric acid, sulfuric acid,
fumaric acid, and combinations thereof. Examples of suitable bases include, without limitation,

sodium hydroxide, sodium acetate, ammonium hydroxide, potassium hydroxide, ammonium acetate,
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8. The device of claim1l, wherein the spike assenbly further includes one
or nore tabs which engage the one or nore openings of the inner sleeve. 9.
The devi c®0ah11418847mn 5, wherei n the spi ke assenbly i ncl us€3/s2611/02E80 ng
mechani sm and at | east one channel for establishing fluid conmunication
betmeen he inside of the tacl e and, t he i.nner bor

o ementotsg Fbe G AEp P BRSRRSLR e “pHENS Ry “Gi R SpRU s senbi y
has a buhne pedssidnusudfachgmnshmdnderanenacomighaionetheredl. The devi ce of claim
1, wherein the | ocking nechanismis located in the inner sleeve. 12. The
devi ce [@d3] Clﬂiemn&untMmy&hmviHMeimM hghmlq:@siﬁsmmh;svagﬁdnpemg@thMe spi ke
assenbl e .devi c n nbl ncl udes at
Meaat dha it taSepgy SloPat B bt PRk el R L BRI ur i gt he
spi ke asg mﬂib/h(ylalluxtllpwhhﬁay b@ﬂlererrmhﬁﬂh@ugﬂ_@uuﬂéh@pﬁﬁmm}lﬁomfthacisabyrprdparm@er ein
the outer cover inc es .at lea vice co r|5|ng

a T ecoptagraron o Gy S By BN nab Bl Tgthl Prpdty whed P Bl Fona
and anshmﬂﬁymh@ﬂﬁrhﬁmmﬂgsan¢&ﬁﬁdﬁhﬁﬁ@ﬁ{muﬁﬁgemhemﬁkpﬁmmqﬁﬂmhenﬂgsSecured to
the r ec?t 1ngcf; Wi%i noasrllgn? cagtrad§erSGeee ects {}gnoelr'la tﬂge)}cﬂ)?en{ r?lgye lge psrles%r?tvlr? the

composition in an amount of about 1% to about 99% by weight, from about 5% to about 98% by

weight, from about 15 to about 95% by weight of the excipient, with concentrations less than 30% by

weight. These foregoing pharmaceutical excipients along with other excipients are described in

“Remington: The Science & Practice of Pharmacy,” 19 ed., Williams & Williams, (1995); the

“Physician's Desk Reference,” 52 ed., Medical Economics, Montvale, N.J. (1998); and Kibbe, A. H.,

Handbook of Pharmaceutical Excipients, 3 Edition, American Pharmaceutical Association,

Washington, D.C., 2000.

Kits

[064] The invention further provides kits that may be used, for example, by patients or healthcare
providers for reconstituting a drug prior to administration of the drug to a subject in need of treatment.
The kit may comprise a device as described herein and a prefilled diluent syringe. The kit may further
comprise an infusion set. In another embodiment, the kit may also comprise an alcohol swab, a cotton

pad, and a bandage.

[065] The devices, methods, and materials described herein are intended to be representative
examples of the invention, and it will be understood that the scope of the invention is not limited by
the scope of the examples. Those skilled in the art will recognize that the invention may be practiced
with variations on the disclosed devices, methods, and materials, and such variations are regarded as

within the ambit of the invention.
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a stopper |ocated between the receptacle and the inner sleeve, the stopper
i ncluding a portion capabl e of being perforated, a spi ke assenbly
adapt ed twobiidss4iong t he i nner bore of the inner sl eeP€l/Ush@14piske
assenbly having a shaft capable of perforating the stopper; an

out er qﬁyer surroundi ng the spi ke assenbly and the inner sleeve and havi ng
an i nner *®¥¥j ecti on nmenber extendi ng downwardly fromthe top of the outer
cover; a |l ocking nechanismincluding a clip coaxially aligned with

t he shaWt cafmt he spi ke assenbly, the clip capable of flexing to |ock the
spi ke assenbly in an activated position in which the shaft of the spike
assenblly pép?%?HF@?nﬁﬂ% stopper, the clip further including one or nore

t abs capabl & edepladié kicR@ink A8 opdide8uRASHaEdHYa nebk;t he acti vated position; and

an actuating nechani smfar ving, the spi ke assenbly into the activated
posi t1 on, 167 IRE G 1nelise & PR 1650 RHR oI 4 9T B HGASENShT sm i s
| ocat edipburé, i@ firfiRed h&kmpeMexibleikirlhe i d@Vire@oalhe 16depiatle Iibe MMRE &im t he
ki ng, EAL S LS SRR ST 2oL 1% SRS, AR % o S 5600 o,
second mwaehsioadidclading Hieest nldey @hshRMichP thd ne@&Nf il re@p@élb:ur e, the first end
being secur eagl oht%r ;[lge%e {n%ﬁl?lgfg% ilrset ;end and a second end, the outer sleeve surrounding the
flexible skirt of the inner sleeve which pushes against the flexible skirt to secure the inner sleeve to
the receptacle;
a stopper located in the opening of the neck of the receptacle, the stopper including a portion
capable of being perforated;
a spike assembly adapted to slide along the inner bore of the inner sleeve, the spike assembly
having a shaft capable of perforating the stopper;
an outer cover surrounding the spike assembly and the inner sleeve and having an inner
projection member extending downwardly from the top of the outer cover;
a locking mechanism including a clip coaxially aligned with the shaft of the spike assembly,
the clip capable of flexing to lock the spike assembly in an activated position in which the shaft is
perforating the stopper; and
an actuating mechanism for moving the spike assembly into the activated position comprising
a first helical path located on an outer surface of the spike assembly and a corresponding second
helical path located on the inner projection member of the outer cover, the first and second helical

paths interacting to rotate and push the spike assembly downwardly into the activated position so the

shaft of the spike assembly perforates the stopper.

2. The device of claim 1, wherein the outer sleeve includes a lip which fits underneath the webbed

protrusions of the flexible skirt to hold the flexible skirt in place.

3. The device of claim 1, wherein the outer sleeve includes one or more slots and one or more

ridges.

4. The device of claim 1, wherein the clip of the locking mechanism further includes one or more

protrusions.
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an outer sleeve surrounding the inner sleeve; a stopper |ocated
between the receptacle and the inner sleeve, the stopper including a
porti on caipablissf’ibei ng perforat ed; a spi ke assemrpryusSadajoeesdo t o
slide along the inner bore of the inner sleeve, the spike assenbly having a

shaft pabl e. of rforat t oppe out er cover sur.r.oundi ng
The spike Medishsr Do T hhORausRols BRBENL yonsior R SR erl.eé?enbﬁr%feé%‘i“fl%n
menber ext esdomigedpwcivardly fromthe top of the outer cover;

| ocki ng mechani sm for | ocking the spike assenbly in an activated p05|t|on
in which the shaft of the spi ke assenbly perforates the stopper; and

an actuﬁtlh@xﬁemaamﬂﬁmﬁ obatiathcaml¢ Hemapikbdasaemst yorand dnfetcouirace cover,

t he actuatj pﬁ |sn1conpr|5|ng a first helical path |ocated on an outer
surface of @’%ﬁ dassenbly and a correspondi ng second helical path

|l ocated on the inner projection member of the outer cover, the first and

second .hel pat acti.n rotate and push the splke assenbl y
downwardl yjﬂfile 46 “t R C?%@t% Eﬁf%la lﬁg’gﬁgflfl&‘feptfge. 15 i\s‘ﬂg‘@f’ce conprising: a
receptacl e including an opening surrounded by a neck; an inner sl eeve
including a first end, a second en an i nn bor e havi a .centra
oper ture. Tircleb R o WAGFRGAPRF aseP Bty AleTpbaedons o e B R ™ e

r ecept acl egnghgeahd bredor bloge @lanings of itedhnedslerge.one or nore webbed protrusi ons
extending outwardly fromthe inner bore, the webbed protrusions including

one or nore tabs that grip the neck of the receptacle;
9.  The device of claim 5, wherein the spike assembly includes a filtering mechanism and at least

one channel for establishing fluid communication between the inside of the receptacle and the

inner bore of the male element.

10.  The device of claim 1, wherein the shaft of the spike assembly has a branched fluid channel and

one air channel.
11.  The device of claim 1, wherein the locking mechanism is located in the inner sleeve.
12.  The device of claim 1, wherein the locking mechanism is secured to the spike assembly.

13.  The device of claim 1, wherein the spike assembly includes at least one rib located on the

surface of the spike assembly for aligning the spike assembly with the inner sleeve.
14.  The device of claim 1, wherein the outer cover includes at least one finger grip.

15. A device comprising:

a receptacle;

an inner sleeve including a first end, a second end, and an inner bore having a central
aperture, the first end being secured to the receptacle;

an outer sleeve surrounding the inner sleeve;

a stopper located between the receptacle and the inner sleeve, the stopper including a portion
capable of being perforated;

a spike assembly adapted to slide along the inner bore of the inner sleeve, the spike assembly

having a shaft capable of perforating the stopper;
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an outer sleeve including a first end and a second end, surrounding the
flexible skirt of the inner sleeve which pushes against the flexible skirt
to securewbhellvossen sl eeve to the receptacle; a sropaseolioeesed in
t he opening of the neck of the receptacle, the stopper including a portion

capabl e of bein erfora i ke assenbly adapted to. slide al ong
Che i nner - bareuns E e REiedbeate BBl S5t BE RO TP Rt H e har
capablqﬂ@&nmehﬁ@ba&kmgmh@&mﬁWQﬁnﬁﬁmnﬂwtqgmam:@mﬁebwfover surroundi ng the
spi ke asse and t e.inn V|n an. inner proj.ectio nenber
ont ondi ng. dOUSKIRAS SRR HARE S5V A S SR Dys AR or B ShES 4 aRe
nechannﬁmmﬁnﬁm%ﬁakﬂagnghemﬁpmk@maasemmbmamnm&mnan&kmaﬁedmﬁﬂshéﬂﬂﬂofmemhich
the shaft of t ) p at he sto and uating
rmchant BH Ao RS R EHE® S5mes teRTRRERS' AP od SRR S B FRKRE 207 A
Iockinghm@ﬂhammﬁmhﬁmﬂwu&amwﬂpamﬁﬁvmme t he Iocklng nechanlsn1conpr|5|ng. a
clip capable of fle reln the ¢ f one or nore t abs
capabl o of | FackpilE PeCinih It Sues 0 ofiks Retbumuns AOHSEERO%: oo posi ti o
21. The | ocking nechanlsn1of claim 20, wherein the | ocking nechanismis

| ocat e |n an ne of. evic 22.. The Ki.n chanlsn1of
crarm 236 "HReR IS Rheie T ehfetBu (el ST R s senbly of
t he device. 23. The device of any of clains 1 to 20, further conprising a
drug pr C}duf‘he cpewcg hfa lalmclg whe(%ealrll the?orrgl%z n;[echamsm is secured to the spike assembly.

18. A device comprising:

a receptacle;

an inner sleeve including a first end, a second end, and an inner bore having a central
aperture, the first end being secured to the receptacle;

an outer sleeve surrounding the inner sleeve;

a stopper located between the receptacle and the inner sleeve, the stopper including a portion
capable of being perforated;

a spike assembly adapted to slide along the inner bore of the inner sleeve, the spike assembly
having a shaft capable of perforating the stopper;

an outer cover surrounding the spike assembly and the inner sleeve and having an inner
projection member extending downwardly from the top of the outer cover;

a locking mechanism for locking the spike assembly in an activated position in which the
shaft of the spike assembly perforates the stopper; and

an actuating mechanism located on the spike assembly and the outer cover, the actuation
mechanism comprising a first helical path located on an outer surface of the spike assembly and a
corresponding second helical path located on the inner projection member of the outer cover, the first
and second helical paths interacting to rotate and push the spike assembly downwardly into the

activated position.

19. A device comprising:
a receptacle including an opening surrounded by a neck;
an inner sleeve including a first end, a second end, and an inner bore having a central

aperture, the first end having a flexible skirt that is secured to the receptacle, the flexible skirt
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24. The device of claim 23, wherein the drug product is FVII, FVIII, or
FI X. 25. The device of any of clains 1 to 24, wherein the device is a
si ngl e- uswOodem/08847126. The device of claim 25, further ®ORAISRGI1/081580 use
i ndi cator. 27. The device of claim 26, wherein the use indicator is
selected.fromtactile udi bl e, or_vi.sual ack. .28. The d C

I f eed evi of any
of o aiReludjg o Do iepRec protiiops Gshghg Sptaitilly P D dMREL RIS 29 “The
devi ce pdtrugioad ifcldding whret &iore thisahdt @i ehc-neski d @reaeceptade,cat or is sel ected from
seal, a hol ographi.c | abel., or. tab.. WO 2011/ 088471PCT/ US2011/021580 30. A
e thod of _actuart s Mg il o o Fadd st areundns T R CE eI BED Lo
t 0o t he inetdpivacihech pastds axakapplexillodat edcbed e amet deve @cieptaplacleand t he
i nner sl eeve, the ne

od, conpri si.ng: rovi.ding a spi ke.assenbl
gt ed to. SIS Al PEE P B B ot o Bl Eudyi i Ru AR
assenbloipddievif bgingpstvafiéd; capabl e of perforating the stopper, the spike
assenbly further including a first helical path on an outer surface;
oy ovi di g art B¢ aroaby evitial didkaleng Fermet el S e e e G o KTy
sl eeve mavidg hahwiftrgpadle df perddratfigoheastdppan nenber ext endi ng downwardly fromthe
top of the oute{ cover tQ@ guter cove fqﬁ%her iTcIudiqg.a second hel i cal
path | ocat ed"SHE #Y“T HHRFIPledfeile a3 HRiiag the mner slecyegndiiayine FHE it er  cover
so t he m@enina nlembércalendiag dovwnwastatdm twi thofttheodidriceter;hel i cal path to rotate
and push the spi ke assenb downwar d into an activated.pasiti i n which
fhe Shart or PRSRRRETIRLY R IR LY b DRy e B0y PSR W e

shaft of the spike assembly perforates the stopper; and

an actuating mechanism for moving the spike assembly into the activated position.

20. A locking mechanism for use in a device, the locking mechanism comprising:
a clip capable of flexing; wherein the clip further includes one or more tabs capable of locking a

spike assembly of the device in an activated position.

21. The locking mechanism of claim 20, wherein the locking mechanism is located in an inner

sleeve of the device.

22. The locking mechanism of claim 20, wherein the locking mechanism is secured to a spike

assembly of the device.

23. The device of any of claims 1 to 20, further comprising a drug product or pharmaceutical

composition.
24.  The device of claim 23, wherein the drug product is FVII, FVIII, or FIX.
25. The device of any of claims 1 to 24, wherein the device is a single-use device.
26. The device of claim 25, further comprising a use indicator.

27. The device of claim 26, wherein the use indicator is selected from tactile, audible, or visual

feedback.
28. The device of any of claims 1 to 27, further comprising a tamper-evidence indicator.

29. The device of claim 28, wherein the tamper-evidence indicator is selected from seal, a

holographic label, or a tab.
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| ocki ng the spi ke assenbly in the activated position by a | ocking
mechanism 31. A kit conprising the device of claim23; and a prefilled

di l uent swoi2ogen884732. The kit of claim 31, further conpPCIiusgoian2isad usi on
set. 33. The kit of claim 32, further corrprisi ng an al cohol swab, a cotton

83? 1el’ ag%egeg%ﬂ}?&%ﬁ%%%aﬁg% a a'eVé & g%/}ﬂ%g) F%%éaé}, wﬁn?)er sleeve sec]i1§ed to the ]r'egceptac ee rein the

and a stopper located between the receptacle and the inner sleeve, the method comprising:

providing a spike assembly adapted to slide along an inner bore of the inner sleeve, the spike
assembly having a shaft capable of perforating the stopper, the spike assembly further including a first
helical path on an outer surface;

providing an outer cover surrounding the spike assembly and the inner sleeve and having an
inner projection member extending downwardly from the top of the outer cover, the outer cover
further including a second helical path located on the inner projection member;

rotating the outer cover so the second helical path interacts with the first helical path to rotate
and push the spike assembly downwardly into an activated position in which the shaft of the spike
assembly perforates the stopper; and

locking the spike assembly in the activated position by a locking mechanism.

31. AKkit comprising
the device of claim 23; and

a prefilled diluent syringe.
32. 'The kit of claim 31, further comprising an infusion set.
33. 'The kit of claim 32, further comprising an alcohol swab, a cotton pad, and a bandage.

34. The device of claims 1, 15, 18, or 19, wherein the outer sleeve includes at least one finger grip.
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