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60/ 734, 165, filed Novenbe

i ncor por at ed NEPHIEY BHF Eéi/éNMCn YIIAIt §WTE¢%t y.
FI ELD [ 0002] This invention relates to the

mani pul ati on of hazardous nmaterial and nore
particul ar I@ROSStRHEIéEN@EtT@ RELAG BiD AP PR ICATIE@Nt

r withdraw.n . rdo
300" < s ARReRoR s PP S bR e T LS o RsintoPb Bl o Ko
fdosamelrastseﬁleaqqddaﬁlbefm%t)ét Whidh mﬁ%r?waedq%lﬁ B9 M&Bence in its
BACKGROUND [ 0003] W thin the nedical industry,  nmedical
patighinel may be required to handl e cytotoxic drugs,
sonetinmes on a daily basis. A class of cytotoxic drugs
is cytostatic chenotherapy agents. It is generally
bel i eved that cytostatics amiE[sDne anti biotics may
cause health problens if inhaled or exposed to the

sRPO2] Elpisduyantion relatsaiothe sranpsation of ha%ﬁmw%wé and more

SRR ERso i ERAT7 10 RRUELMBIOL Py
Fnaterdd idshdca way pmtwbabadnt(@myqirmenmhd mamdousnnzitendal figom
cyt ost aél cs, be contained within a vial or drug

e ?“‘6‘?‘3 at“}}B ?E‘P]V"f"é““félhl ed by an
elastonerlc st opper assenbly di sposed in sealing
relation within an opening in the drug container so as
to enabl e reconst i tuti onBACKIGROVUNEEZze dried or

tOXI nd t ontain the t her.e
DRRS oSy i thEeioglnfeRluhded HighPelsR e ASHEp dane
Ofyt@oic! d#@g%t scﬁ@éﬂlﬁésrﬁnrkgdﬁwrbaﬁﬁg e AQdlasetolf @ftoﬁixﬁf dupgistcyRtatic
device to introduce liquid. Wien the diluent is added

i ﬂwmcﬁhﬁéamraggn@oh& ig gpraralbnalievedsthat iostatiss and sungantiviotics
g AT tﬂgal&{ M?Rl%&'gl ﬁ nﬁgl d Bp@pogayto(%ﬁgﬁﬁg Sﬁxﬁ&%re o 1nha1at10n

space I ncrease | ress

gmaya bakﬂryugiﬂlemgte,rb&tosbhzefnolnn@f\e@sﬁzatimnpmeslsmwermfag/envnonment
cause a rel e (E of the solution containing the
Juryrediand “éﬂf%é‘ 8GYoHg"¢hi s or subsequent access of the

?@gi‘f O &P Qbied b mg&@&gecpéyt%xﬁqrﬁ’gcso incﬁfdﬁl‘f‘gcéyt(‘)@éhcs may be

in the out assage of porti ons of

cydnddined withimiagvialrortdingg éamtamarfof dler typoivhah isl se{aﬁﬁddiysan elastomeric

t pt{)&%l ggsstegl%lyelh%ggsgge nr ée%hr?gt Qeeftl%rn within an opening in the drug container
s0 as to enable reconstitution of the freeze dried or powdered cytotoxic drug and to
contain them therein. The elastomeric stopper assembly may receive a needle of a
diluent containing syringe or other piercing-type device to introduce liquid. When the
diluent is added into the drug container there is a volume of solution within the drug
container that may compress the headspace gas therein and increase its pressure. It is
generally known that this increase in pressure may cause a release of the solution
containing the cytotoxic drug during this or subsequent access of the drug container.
Leakage or an aerosol effect may result in the outward passage of portions of the

cytotoxic drug in the form of aerosol or droplets through the elastomeric stopper

assembly. This leaking or aerosolizing action presents a highly dangerous situation to



assenbly. This | eaking or aerosolizing action presents
a highly dangerous situation tothe heal thcare provider
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and/ or ot her persons nearby or who may .conge |g conta t
e lalteare i s pesrpstiulen he §¥}ewxacsmétr5@%1nw%a iluent an

lwhb6a nfiR
Ofe? BESGH nontty Rl in CEE In neaRPhAA N & RnARM 1Br, such as
dﬁam@glnﬁmhnder exanpl e this may occur when the

di | ye t tp the d t
SBEL B SR toloms Ry e ed 0L SRR g e coe
to% oele HBsagO IR FRF exAisle tHIEmAY BEQARUARN th&fnjdclibAef Bk diluent
the m xture of the dil'uent and powder back into the

snytmth@érualcbnttaake thd subsequientoixing efrtbe lhepnt wéthdbhpardasin the

g onsiedh AR BT ST G E E R SO Bl ERE AP oy
sl REGI 1R siBibgd Alkky praeéwllthomtﬁelhﬁﬁmg rolge amectbn forhdhd N
the drug container and a pressure in the d

ru
@&ﬁtoamqﬁ@rstqmat oithe drugsoniangs natlatier thecingde fl%sage has been
r
| i BRERAUE oy WD, reIERTIhIRE o KEUTR! R4S

connaet and & preesat n'aﬂhé elrugr @hidiher nigpt chays hdt keinpletedy duce to
sone aer.0osolizin of the, above neption rabl ens
GHMaFRNEHE Pregsuze- %{a a%%ef thess ﬁ’é‘f‘}“ﬂ%ﬁ’}cﬁﬁﬁ’ﬁ FH’éﬁg’b‘F BXIHi e
%&sﬂ&l  (1EQRAGES (\,’dnﬁlect@ir enfthildfRt k&ﬂhhg"m ?‘ﬁk@@%@suﬁfm some

dosage vi al s. 006] Potential cytotoxicC material
cerisakizingd AN afftiee ajx)erﬁ mmyowcmpblmg of aﬁeqtmg@csppargte
conne
e Glbe picRRTE T Seets dohas VBT el B GEI0Pback 2F
Qﬁulﬁm’)@%@l\/ialgﬁd fromthe connector end of the al ong
W th anﬁ i ncl uded air. SUVWARY [0007] To address the
APBVEre RoteatalEyrions avcriahcqntat wathdpe user mpyipspi when an

I t

qgﬁg{lﬁg&gmgggp fsqpllngv% s 1&( i@éﬁ(g :}H%t%t%glgtogﬁéclﬁrzr%?éﬁs mlaterlal
Tshﬂlttidn&ha;a«:kameafr He&&gelteddﬁaelro'sdﬂméd duathe zosndche end of the along
contalner t.o_ at nospheric pressure; remains closed-
evth any wglyded alsr el i ni nates drops coming from the
fluid inlet upon disconnection and vapors escaping
reduced or elimnated; needle-free ; and provides for
equal i zi ng pressure prior StMMARYrawal with filtered

B L S SR B R8P i
agiptaBle t6 QS AkPdru@ containers containing toxic, cytotoxic and cytostatic
materials. The vial adapter herein described equalizes the container to atmospheric
pressure; remains closed— e.g., reduces or eliminates drops coming from the fluid
inlet upon disconnection and vapors escaping reduced or eliminated; needle-free ; and
provides for equalizing pressure prior to withdrawal with filtered clean air entering
the drug container.
[0008] In one embodiment, a vial adapter is provided. The vial adapter comprises a
housing, the housing comprising an expandable chamber to contain a volume, an
internal passage in communication with the expandable chamber, at least one opening

in communication with the internal passage. An access member is integral with the



housi ng, the housing conprising an expandabl e chanber
to contain a volune, an internal passage in
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one .opening in comunication with the |nterna
pausage/ hafowcpdesompripera proxingl end dtearel with hetougipagnd a

Il gw
A b TRE e ARPRE LR Bl n B0 {Th Al drlda fluid
doe opaasat aha/@sthl dndnthe vepelomah it bemshusicaliorewdh drednternal
fluid lu at .the distal. end, the vent |unmen Ln
BT PRAPE SRIG U  EOMRBIALP™ 3k 3 ABOSTRAnSIRReTs it check

|\}dmér}eétﬂct§ O FALiIbP oW thd e HRAJIANE SR r@ﬁ{e intfrifal pSkage,
check valve restricts communication fromt

exp arsdebidehetlavdder restoictsroninmingeatiah fpas ﬁageterrahplasaage to the
second check valve restricts conmuni cation fromthe
iWERPRal passage to the opening. [0009] In another

00®i MBNAnotifer ChdbdiRtbap aSialladhptdr B d AreOdintdifn@ fitfetitwitita
with a penetrable closure for entering the interior of

tieaeterhlgiclosie Sorratering dbe ipterios pbthergugreanssing ang forfemoving

a [ 18
Vyﬁ% rnzg Jg%{\ g{ 5(%16 %&ageggl tg u&]%%%ﬂﬂa[}ﬁg 1SI@%§?§% A& ial J&ﬁpter
CmMprisses haushmy, trioaging eompﬁWSIaﬂioﬂigw&pﬂdeLdodlplriuhigm fluid lumen
havi ng an open end ang a vent |unen haV|ng an qpen end

an intern

ARYINGAN; 4PeB Fﬂ% pndya ¥ed Jumen} Baying HyORSREGAA) al passage
\C;Iﬂa t Eigct%' \9‘5& Wb A ubiBRidnn RN " mehmt Sand HH% ORRAIRE 9B the vent

vent ‘I unmen. An access nmenber provides two-way
clomenniAsacesn nwmh”er ptwldemtwmvmy comnyurecatiion gvithothe &niteréar of the
the fluid openi.n es_one-way
i OTaiRL R 2o o e <Phat PRMERPYplts S5 ety Bt
NEYnith&hiBARG WiRetHeR nﬁt@fnﬁﬁbasﬁ’dgégoﬁﬁﬁﬁl@dlﬁlﬁ% that m@ﬁhﬂ @flg container
pressure when renoving material fromt

cztt atrdiient progsure when seme@dng m@tﬁblél' framdhe g rclomamgvmlthﬁ gecess

em?%ree}rpg&%s Hg‘bﬁ]nhggﬂudg& s frc? %l? agn?er}lleﬁt gss%ge[e 1n?c§]‘?1ﬁ%%wnt

hau@ﬂoﬁ@xehts Al emﬁdme/clfdmbed 1rftégmmltlﬂafclhoﬁsmg isintohe-way fluid
i nternal passage for maintaining the pressure of t

dmygnewﬁ@twnnwh bhe inlgHIab PASSAATAT %alit%m&éheeﬁrﬁ%wretqf tgfhémg
R BB 18, M PRSEER OBl

amemlbelr arﬁlrrbsldbtmmlﬂuld arausfat fradajp expahdablactdmigr.

contajner is provided. The vi apt er co rises :
008 Thavenly abapent waiel sBea e o boecs Pty idsd. The
s¢a| afhpleekahprighi H&usﬁ@ﬁ@vﬁi? R ﬁpﬁé?%étfb‘l’reahd 296WeQRction in

haV|ng a top and bottom surface. | ow spi ke havin
asqatedxehabnsérrd eaolt wppdsarid lowet $estivn ba\snlg fi &apeangfbofthm surface. A

TR TR AT AL TR S—
section forming a flange, the spike further has a distal end extending from the bottom
surface of the lower housing. The spike has a fluid lumen parallel with a vent lumen,
the fluid lumen and vent lumen are open at the proximal end of the spike and are open
proximal to the distal end of the spike. An access member is integral with the upper
housing section, the access member having a two-way communicable passage through
the fluid lumen of the spike. An opening through the upper housing is provided. A

filter is positioned between the upper and the lower housing sections. An internal



surface of the | ower housing. The spike has a fluid
| umen parallel with a vent lunmen, the fluid | unen and
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and are open proximal to the distal end of the spike.

RAsABE BOsienekbetiveen the dgpetiandithelopisehoising sepdensi thg internal

i . . r i 1,300 - .
L o R O TR e R P e and solated
drink éhe fAnd opeen. ng firdt cbeodhvatieepropiger oreewsy figidicommunication
provided. A filter is positioned, between th er. and
iU s OPRBING /1Y It HSSARE- | MR SYHBAhle §§3¢€'§$§S infegal
RAE fhe %Bﬁgn% ShdRETLid BSmHRBRALGADHith iR hRWe! phQESd Hhe housing,
sections, the internal passage in fluid comunication

vhe expahdabdpelrindgr hadng b eeapesst flexible meartgr.i 4od atsecdnflcbagk

PG u ety S P e B s R kS Re R 11 ine
igtb@idadle ghambage. An expandabl e chanber is integral
with the housing and in fluid comunication with the

i[ABEYInaln geshes gmbedimant meshedsipd reqopatitutingansdiey veithdrawing

i redyk Lexi i
SRR LS A BTGP 0 e
| doingrisialg haasdagematedali antlgeduhidgaeheantataper ahberbi@rdescribed to the
[0011] In another. enmbodi nent,, et ho

: of ,
rBEBRINPINER: THRFORTHAN ARdasdvithdrang! Hgg%a&&% e phfhe drug
AoBitie? Ve A the atREss TRINRE Bf fd}ﬁm?e{l'aﬁﬁptgf éﬁl\fh @iag Bodti 1 displaced

contal ner conprising hazardous material and securing
t\wduie & onedept @mmenibaedionthe espanidiidel chambednendfougenting of the

container. .Reconstitution or W thdrawal o

% Poreler R oA <R i o St (hiough she fer o the
agragesntameber of the vial adapter such that positively
di spl aced volune is one-way comunicated to the

P htidaltkerembrdisnensnatidouirelemisterss  wHEDasmpgrent from the
R T e e R s L LS T

enbodi nents and equi valents thereof will be apparent
fromthe follow. ng detail ed description when read in
conj uncti on wi t BRIFFEDESSRIAKON g HAE BESEREST) On OF
THE FI GURES [0013] FIG 1 is a perspective view of an
enbodi nent of the vial adapter. [0014] FIG 2 is a
P03 Ple c tFilGel W epergfecti reviewlnd dn embbdiasns bidthva viah addptr. 1

ith th xpandabl e chanber .i.n an expanded st at .
oble) " HE T Y Setpecitioien of tie@hadbRen) sa s i 1 with the
e&wﬁam&haﬁ%émgfpan@d@mé- [0016] FIG 4 is a side

cross-section view of the enbodi nent as shown in FI G
2[0015) FIG. 3 is a side cross-section view of the embodiment as shown in FIG. 1.

[0016] FIG. 4 is a side cross-section view of the embodiment as shown in F1G. 2.
[0017] FIG. S is a side cross-section view of the embodiment as shown in FIG. 1,
normal to FIG. 3.

[0018] FIG. 6 is a top cross-section view of the embodiment as shown in FIG. 1.
[0019] FIG. 7 is a perspective view of an embodiment as shown in FIG. 1 with an
integral valved access member.

[0020] FIG. 8 is a side cross-section view of the embodiment as shown in FIG. 7.



[0017] FIG 5 is a side cross-section view of the
enbodi nrent as shown in FIG 1, normal to FIG 3.
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enbodi nent as shown in FIG 1. [0019] FIG 7 is a

d80% e cFIG:® i indgrspectiyig vasp eféﬁﬂh%mb()%%le%tmfm vigl gdapter as

"X's§eli}1kﬁéh' ntegral val ved access nenber. [0020] FIG 8

i'S a side cross-section view of the enbodi nent as

qbe22) i RIGEI1G.is 2 ppBP&dive Fiesr oBthe smbogietespacdhione iviFé@ Dvith

a en‘oogiibg\agltl of the vial ada ter as assenbl ed. [0022J
eexpppditle chaghes ead P pendedelitisf the enbodi ment as

2[56’2’!] | P16 1@ is 9 t<‘!16 iBwldPenLARERERBASs SRR FIG) 9an

xpanded state. [0023] FIG 11 i1s a top view of the

e[ﬂmjﬂl nmEHT. 1&sis shyolarerass-se¢tien view pOOR4mbed@ent 2s shoven FIG. 11,
i d rossg sectiaon view of the enbodi nent as shown
t@ehe%l 2y CHUANSTy & drug container. [0025] FIG 13

| [90Z5]t OPI(Y.] Bis @ftofs iewesTiRIEABsHimast a3 RRvRn iFIE.G. 9.
[0026] FIG 14 is a side cross-section view of

t he
dBdi nEHs. Hsis ahsisiarergsseection, vigwos the embadimentjag shgvn FIG. 13.

%8@0‘ e gb@ e{SSlg %ﬁle;q'x_l?@ ?’%)eité\t/g]\%e\%lg?ﬂ% J&@odnﬁgntsalg gﬁ\%\% n

are.various Vi ews

UFIoEP. housi ng of t he enbodi nent as shovvn |n FIG 9.
[0029] FEI GS. -22 are various Vviews
H80%8Ing FYFS 1 Wel L8 arar%we%og%wﬁpqrﬁmmw Oﬁthe [eetﬁ@é]ment as
%1 n-gFié @ perspective view of the check valve of
the enbodi nents as shown in FIGS. 9 and 26. [0031]
A0GRI9]24 FIGS 20322 speatiovevivweof it lemddusieg bf ti enftediment as

vi, al er. [0032] FIG 25 is a perspective view of
tHhew é‘dﬂgg‘?'n%nt as shown in FIG 24 with the expandabl e

Cloas®ier FIG. 2Nis@Rapeatestial 8f theQBSH vat o f tﬁ@eﬂn%eﬁﬁlents as

exp Iodediaers pective view of the enbodi nent as shown
i shopm@n F34S. @882 FIG 27 is a top view of the

R N R G
H0G3227 F1G. 25 is a perspective view of the embodiment as shown in FIG. 24 with
the expandable chamber in an expanded state. .
[0033] FIG. 26 is an exploded perspective view of the embodiment as shown in
FIG.24.
[0034] FIG. 27 is a top view of the embodiment as shown in FIG. 24.
[0035] FIG. 28 is a side cross-section view of the embodiment as shown FIG. 27,
attached to a drug container.
[0036] FIGS. 29-33 are various views of the upper housing of the embodiment as
shown in FIG. 24.
[0037] FIG. 34-38 are various views of the lower housing of the embodiment as
shown in FIG. 24. \
[0038] FIGS. 39-40 are a perspective views of embodiments as shown in FIG. 24

with different lower housings.



attached to a drug container. [0036] FIGS. 29-33 are
various views of the upper housing of the enbodi nent
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views of the | ower housing of the enbodi ment as shown
in FIG 24. [0038] ﬁ@ll%@.ﬁﬁs PEI(Bgrspective Vi ews

e L

sHifnéndtahail theaye peovideds froml beagagxpeseddd saliosgtbtdrde ef eytowgtic
Ui . )
gik‘ﬁr 125 333{3659 ‘?‘B‘Bﬁ‘l ‘Ei?lgté’{ﬁtse g@g%},@ﬁa@rpﬁg i’gt\é'li“gﬁy 1af8‘?rlﬁ’gqsvgﬁ‘§}l Snd drug

$RfveleX 1IRAMAL vl 8D MeR§AHEERIY théipRRhipAI0oh SHilePetf¥rmi
har m‘eul vapgrvs and grzg %et mﬁ%n tlhe d{ﬂ)gg vi al a;yg tﬁ%mg

$seainmeyé ofipatienty ar ldedg preparptpul. afheoraladppter pay kesmhang ful vapors

BRI B e S BERA T 0l o v

tdipovdlaTha e ap h@dptdrdes@ibod Gekeli @AY tl@imitdig redeahd@icessity to
prior to its disposal. The vial adapter described .
hnse-grassuriog the dnyk samtaingt with @iy bsfare eerpdrg eenigaty gom it.

) i . ) . o
TP S T P 4 e o
Plienipatess step front the delrgudplicenytpaodess, reducingiohemid ainhplication

P BlcBErea Ry 1o N AP G RATTOELBPGH (hHeS the incidénces of
I edfeérdky By %ﬁﬁl%a)éing -{lneene\é? Rbr AARRA&S mkﬁﬁfgéeidté@ GhsdtPioBicBess drug

reduces the incidences of needlesticks by elimnati nq .
tdvetaees) fhxther sharoyarealc pafttaland peatieey-mind P chnigiape ard cleaning

drug containers, further, i ovi ng.t he _saf et
Feen g oo cottas S1 M Iir T ale af DpEnaNG seypt
CQRPetafive ARY @Ghtepbatdd fe@red @Y tieeadagibt, 3s Uescaibedhg@tinsnead
by several cogperatwe and/ or integrated features of

t fwenmaarigsd én thefigugredeseripiéans eat &9lipvand sunmari zed in the

fllrﬂﬁ%]e GIL%% %rhlo‘tcfi@(ﬁlsasttﬂ@cﬁ her; inl Pe‘f’%rs k§ g%?ll Jiﬁ%rg%Bﬁpoination of gas
ur'd" "as ‘used herein, refefs to gas, ﬂqu| or a
cafiliquad.i on of gas and |iquid. [0041] A vial adapter

ORI A SRR OB SN RRPTEE T BB eardy MOdnEnay be

OB 6L OV Rl s R e

otvithstandvetemigs attadkt festh ablsstineed, suich dsarytadocdergtugs and other IV

t Hr%rggm leiaztiesf'lta. scigélugen%ir rg:)e(gx{l;i)lggthgrrpneorprlg 1|csa,l Sé}ligi(r:lg’éring thermoplastics,
filled or unfilled, and composites. Thermoplastics include materials such as
polybutylene terephthalate (PBT), polyethylene terephthalate (PET)
polyethylenenaphthalate (PEN), cyclic olefinic copolymers (COC’s) and
polycarbonate (PC).
[0042] The housing comprises an expandable chamber to contain a volume, an
internal passage in communication with the expandable chamber, at least one opening
in communication with the atmosphere and the internal passage, and an access
member integral with the housing. The vial adapter further comprises a spike

comprising a proximal end integral with the housing and a distal end, the spike further

comprising a vent lumen open proximal to the distal end and a fluid lumen open



filled or unfilled, and conposites. Thernopl astics
i nclude materials such as pol ybutyl ene terephthal ate
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pol yet hyl enenapht hal ate (PEN), cyclic olefinic

oopongltertke di , thecvepolupea b eoramanicp@)n with tipzpterpad passage,
ouSI. conprises an t t.ai

DB T RO SRR s CORERRE, B R

gxRABASH Blodhitsbertinechit al thashd ofithe apdmdengd ditler device to be safely

communi cation with the atnosphere and f.he intern%l

peseveder dissneagsd fusele anesshBICMORE %fgthwa\!v?@%}mrﬁém ing release

NP rohEnY 'dﬂl)g, &qﬁme‘ir V\fﬁ\‘:ﬁtatl&irng TR 1 %ﬁ he@lrdPédtRainer, the
I ma wth t

conprising a pro end 1 ntegra e housi ng .
adlifflerentdhil sblaimedn cceiviaé asprdgaihed within tho expandatie clsanvten while

| umen open proxinmal tpo the distal end.and a fluid

v BfrsTist ndbeantowal passiegagd dPieioatainglds Dajpaipehiyhen

| AnGAAD WG 0 b Hhugt doBtdikt Sho 8l flep@fiRagsume ﬁ@régla@é(dvia the
[unmen Th communi cation with the access nenber. The

winaiwaydhpelevalyenithe openingingganynprieasioporiieibe orteraal pasgage,
end, of .t.he syringe,or, ot her .devi .
P O SRR Rl S AE L R GnRE P Aifiacapierfurther

ratidecaphleld iave diringe bedBasdevide tophsrth@duglh tieropehend of the
rug container. Wien adding material to the

coHned Wé?ther_tqﬁ)@fl%ﬁpg SepdRe }néqg theyial sdapter Wlél&(&tggéﬁg H.B of pressure
38 Qﬁe%@&ﬂblﬁ@% Efeé“yfi%géoﬁ&ﬁm@we?h&ﬁﬁ:gbaga dbY d AR ent

ressure | ernal passage a rug container is
ned4dlai Aae viahhdapter dwnsing nchmieea hallow spike théchds prpximately
container, .the differenti al

l [ I d via.the
LR AR E LGN RN T e

' kekreFlﬁ%Sﬁ‘lgﬁlde Whichs A5 RIS bBIESSWARiEh iy be

Vﬁ}rhg cOMEinkN B !
the drug cont ai I'S mai ntained. The vial adapter

f apren ipeoximabtei thedistabend ofithel spike abfungtiomigdepsndentlyeqf each other.

o ufientos ST IR AEBVIRebs FBP FRaT P nd SN P offhe spike
3o rUtle 18mEP of¥nilY B8 BE 8t the dishe eA® SPIRB kige afd arfilidrN@Re®bpening

ot her device, housi r]E and drug container. [0043] The

vinay beida theenidenefithe srjke. nEheglative pRolionspidhs prenipes of thedumens
I OXi e i-nt.egnal .t o S| r-oxi

PG ERYT L AL A0 SR DR e may

Chéctisiiedted dNBlagRl KRtallBy canygdsitel addrial.eBlsd splilomby bedesigned
bot h of which may bhe open proximal to. the dist ale&ﬁng .
otuchilatdiaidy Biseres thecloyre olibe gisdantingr-of hearan eyipd the spike

Iﬁgy g)g ?E@@fﬁd%r%ﬁ@elé#"@ Ea?bil@%( eRfondhtot QoS b dRBLoRfainer.

e side o e spi ke or one |unen opening
M4 althetvid adiysttminclades af opehimgdp cdemanttatorowitbthe internal

| umen openi ng may be_on, the side of t.hetilepitﬁﬁ%w's{he 1

- B85 & NS GBPRINE REOeSU GO DAY FrIEmBBICRiiaTqf (i interial passage
with the atmosphere. One-way fluid communication may be achieved by any means
capable of restricting fluid flow, such as a check valve. The opening may be in
communication with a check valve disposed in cooperating relation with the internal
passage for providing ambient pressure within the vial adapter and drug container
while preventing escape of hazardous material. The communication between the
opening and the internal passage and/or vent lumen may be filtered to avoid

contamination of the contents of the drug container. In this arrangement, the contents



proximl to the distal end of the spike nay be the
sane or different. The spi ke may be constructed of

wW@k@sHs@9l metal or conposite naterial. The spi RE/DBR006@43235

10

15

20

25

30

desi gned such that it easily Plerces the cl osure of
phdrugreagtaitiss ey e reconpigutsdandonitherapmaindps wreopinipated

for facile insertion into a
gﬁn&hﬁ&%}?}gé&g é%%\églc?n ‘ai ner. [0044] The vial adapter
|[m5mde€ha:nk vapeR g bernpbogedak tapriooidewsdentialheonerway faid
passag openi n rovi des Eor one

é@ﬁ?ﬁ?ﬁ‘i BB e PP ratoch B By O mfyred ss o
ﬁ&zﬁ rﬁur Ry vEd Iﬁhﬁb@ 4T Blc@ 34 h AhnBPMhaPRill allow air to
ev by any neans capable of restricting fluid
fvlemwntostlbc Hrugscoatagive dlony the wenosphere apé mrgeg/apags fm;n ﬂW drug

conmuni cati on Wt heck . val ve, di,spo

CSBTLPL R A ast b e S e Y FRieE IRARARL blksueq throueh the
RleAViufieRdo aAeF B the eRsdalle Whaibd?. (TRE c¥opRkatBdRlref chet
drug contai ner while preventing escape of hazardous

ratves pmventarnere@tsmwap@@tfrm egapipadhe enraingradithyexmgdable
Elalgvgl' al, &3&\%%12@81 4}1?1% Ré’t%én {hlé :;[)‘3{11 o'??ﬂe{cﬁqzaweg LRIGRs, for

COﬂ m nation € con e drug

CxBinleN 6fie cHedk hlive aRswingdRi® flow ahth ﬁlmhérejhésloffaldaf eﬂgentlally
contai ner nmay be reconstltuted

t hdr awn
m@@ﬁf%&ﬁﬁyﬁé‘tﬂéﬁl%mfﬁﬁéﬁm& P¥e é@a check gialtep PEErably 3@&%}1 low
q}g&w]p%’sﬁﬁe d&% B re%gﬁl cﬂ%ﬁfhlﬁaﬁ {)&sﬁﬁ@w ﬁﬁd‘ﬁﬁﬁ Rhy{ &feh%f the

port throu he 1 nternal passage.
Gyetrekl vﬁie\m&kmg/prbm@rmbfeyeéxﬂy aslesa thamoaoml,demﬁbaxphpm or less than

| ves may be. asse a manor  t
1 o S B e T oY PP Bt BHEST elen s ppgerisi to
Al BRSP H@ia?dcﬁﬁ %édﬁ@ﬁoxﬁ%ﬁfg&efeﬁ@ﬂhﬁtb ehélinugng Passapoer thand
any aerosolized drug that may enter the interna

pawgagmenm@ughvalhes wnelutle,| fonesrmpde, deeds billh fypeton espiral” type.

RS RIS PO ALY B R R SIRR e o

ORIEN| “ugh baglth ! Fient dicpareabl e chanber The cooperative
relatlonshlp bet ween t he pai r of ch?ck val ves

i ofelde ﬁh@rmww@oseé ibcQomEiakng HIGEONAMbA gt pRo,prRp-way
fl/e%\(vogé]ﬂ n% rb‘? eﬁﬁtﬁ tﬁg1 gqu%ﬁﬁanE§€1ﬁf écpa }e‘{ to remain at

concu rest |ct ng or preventing The check
vahmelshq@rce:foﬁd1abhs/whae/ﬁeaeﬂtmg/ nooaoienhof Ipxmslsus mategabeutwardly

t or elim ressyre.to build u

_ ftF? e speringn The G Tk b gi7sh sobmeasiSRigrapEgY greral
' §1zé Qd tcﬁ‘%r its c@ﬁ@oﬁé’x‘ﬁw PheRfler flayRSY aldd&DtyPe Or any
psi . c val ve pair may al so havé a | ow reverse

I emkla:gxse mhaitad'ttepomratwet)owph avherk vadiearlheukisknfiltsir anayrhae a

oA Pafn it a8 o it a6 REd Site? S BB Yoty des gy gontain 2
bEhbli pb3eRee08ucheRil 2.5 dr¥Bmicron, however, larger or smaller pore sizes

may be used. The filter may include the hydrophobic surface in communication with

the vent lumen of the spike and surrounding areas to prevent wetting of the filter
media, assuring adequate ability to equalize pressure within the system. The filter,
and preferably in combination with the check valve, may provide that the drug
container and vial adapter avoids or resists becoming pressurized above atmospheric

pressure, which would present the undesirable possible exposure to potential



Various other types of check val ves may be used, for
exanple "top hat", "double duck bill", "unbrella",

WO Rdoam3disc”, etc. [0046] A filter may be di spPGEUSI006/043235
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cooperating relation with at | east one one-way vent
@penpligtiparspeayag, ohdripmieg pibs direewhgn hileviges discamnected

.eTaq he# i i td i .
39085, AT bERS SOk SRR 0 e s e
treadilygletetrinnedao providerideguatd heface hicarand nmyffdativeliyaedt the device
congfnsu ate with the overall size of the vial adapter
s %u%%ﬁﬁﬁﬁgﬂﬂgi The filter may be of a disk-type or

h . . fit o ,
JUA. " The Bt e bt n RO RRRRLEICK sl e Bt
athamhber. shistexpandablelrbiinber id @perable til eesgorssk to HHeeeffect afgrositive
may contai.n a spall pore sjze, su as 1.0,. 0,5 or, 0.2.
TG o PR oo TG PR ROl ambpy s SOFhiGH toeceive
U8 FetaittBe fllld-@lufBY¥orhMahidRd iRecinuda ephalifin atidspr&ic

in communi cation with the vent |unmen of the spike and

sgndisionsiimige drterasl passage oV he expontatile ghagiber mayfaonpsise a

nedi assuni a uat ilditw to-equalize. pressu
arehPranf Ry AaFP S ForRRL el FREBIRRT o fiatlBi
CohaRibBedhia @ Bopride 4 ﬂ&iﬂ?@ﬁbarmabw EnentB¥ndpctiidgl Scalddab atripged

drug contai ner and vial adapter avoids or resists
bEEdPR-ng pressurized above at mospheric pressure, which

‘é\‘gpléﬂt Pgﬁ% G a&sz?erlfﬂg&(?és faft *ﬁl:@esp ﬁl%ﬁibm. egl?e)%gééérlﬁex?@etr t%ovides

aerosol'i zat1 on, sprayi ng, or | pping o
diwagwashesmmaudiewtiaewitls thei fadd hmeot efdh¢ syekef Winke idvidatabjd e
filters may be uged. The se|lection of filter, type and .
SRR B PaAHIE GBPTTEm HCeED rob e Biee R fuSdtction or
SWHth@a&aPsahi@0éng @ sERdRTrlowRl YeMBOromNBe RN @Rtainer. The fluid
gui ckly under normal” use. [0047] The internal passage

| nimugingiondetwenmthnacsass roembértand treefleid pemeraiag be filtered. The

chanber. .The.expandabl.e cha i s aoperahlg in

CREES e O AN Rb & FORRET el niPELERY Be ntesled soptum or
| fin@aNRcoRasicREalve REpBPemeediag aliaviee foringedlddRe gftrdduction
receive and retain the fluid volune comuni cat ed

t picfhugl o amwithdrawael oftfhiichframrpdiy s spitaingb nHhe 4csess Mambes anay

[ | . | [
0 BRI PSP 0.
exaivpled twbiveryexippietadhsle ¢l abgitemmelhearagie ifse adapter may be

fl exi bly expandabl e mepbrane portion sealed to a rigid
psctiedO teguast membey phihe Agutiper Vaneysuedledrredarigrs as are

TR OSSR ATRION: PGB 0 LAY

i AMARITSIGIE®, POSIFLOW®, BIONECTOR®, and CLEARLINK® and others.
The needle-free adapters in combination With the vial adapter herein described
provides for accessing the drug container for introducﬁon and/or withdrawal of fluid
under ambient pressure through the closure of the drug container. Hence, elimination
or reduction of aerosolized hazardous material into the environment incident to
withdrawal as the needle-free adapter self-seals is reduced or eliminated and further
provides for needle-free manipulation.

[0049] The expandable chamber of the vial adapter may be mounted on the housing

or be integral therewith. The expandable chamber accepts a displaced volume from



communi cation with a drug container, the access nenber
provides for introduction or withdrawal of fluid using

w@2@gosage or other device fromthe drug cont aPCEDS20061@43235
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fluid conmuni cati on between the access nenber and the
fthedrg (canteineneyd nsitions oayan mifial pesiberstorpchingd pogfion. nkhe

d el%t'il \?oqlzﬂ% oF tlfg%gpﬁﬁn%gblte I%ﬁ%rﬁ%} Eergty Vﬂﬁrﬁ?ﬁluqlem B? gﬁégﬁ %osmon while

umor simla construct al ve capa
necfhalivotinge claie e}epahdabm elemhter bt the final paaitiontis greaet than the

SRR A s M NS I S i R
Tc'a?re%) vﬁﬂfz{ ﬁ%deaﬁ%ﬁrm@mt B8y Be {RFFRALE D HES ]E Hfu‘é%ﬁglmer

apter or [ uer adapt er. The needl e-Tree
a{d&iﬁ]er Thaylctmsseﬁ:tbc edlutm: daftilee experdsbladrapder mfaytbh @rowded by

h

RN o LK SRS 8R! S5 el PR e
g\l En B 1eGhAVELIS buitaBMYOT HeTds(thd exRGEAUTS-EMhiber will be readily

ECTOR(r), and CLEARLINK(r) and others. The

na@e@neet tprtb@e@d aptinary skifl ia dheparh atheorxpandable ¢hampepitself may
d
SIS AP B0 L ABRBR YLP, e ARSI Gpstin.

fTrw ftxitslel @fentuiiiicaniy Qinesrisd raehlg}h paLgld/clr Ilnqmdl tostigrdilof The

the drug contai ner. Hence, tion r r educt j on of

a@‘r"é‘é‘% ﬂg@@aay}%%fradewselqﬁaf e}qdalus1 m%s flewib eefﬁlm ISaksreiprprovide the
?Hcﬁﬁ]ﬁe {Bmtef Qg ial}y e;( |6 [s8BRIRRh e interior

se seal s I's reduced or” el n ted and further

ppassagel @$ tHedroupiae dhe tHeratmospdmiep (Mhetfilormay BOk@ledThehe face of the

R R 10 S RRDR BT ko
eXRRaUALE Bkl @m@% iAGE BB}iSe uésRé BGA Gn OB td OFah@the
drug container and transitions froman initial

p@@ﬂﬂd@xlﬁ chanbet {armlargso gplumsnvhiterseyanting il retwindemits ofiginal
p‘é‘ﬁ}‘?l ﬁﬂ :aflgng H(meai HS‘f; Of\}g‘f lr%a oapketr alr %’)%%% 2%l s déut%f the

chapleehtanier AhiEbd difRlediA®i the Expahdaté Slainttier b{]lﬂ[b dhbek valve pair
| nitial volune. The final volune of the expandabl e

Hukaerndiy this flasfitecetnandable dhapirtoviver! ereingd latasg volume.

v e i |

O AR LR P 8

chanaé nseaithddeviceoatiddrgy tyresmicedeindreafier &ofd Exludahglts volume.

ne ne froman initial position to a final position.

of R%’aé&‘ﬁé’rﬁ disrshambg ey e BreventeBPB heihe SmEpratseq oo smaller
FADGARLE IR A b, SRS 1 L5 T

i haaifﬁl myrsomﬂpn nlsaedealq@ocmamrcsmpallby eormetm@(wahmnh@exmndable

JELENTTIEI SRR NI BTN i D—

| fthudeptd feffovt keWial Ha8pter from the drug container between usage or prior
to its disposal.
[0051] Withdrawal of a volume from the drug container may occur with two-way
fluid communication through the access member of the vial adapter housing and the
fluid lumen of the spike. Maintenance of the drug container at atmospheric pressure

conditions result from one-way air draw from the housing opening through the

10



flexible filmmy be of a |ow el astic nodul us. The
flexible filmis used to provide the expandabl e

W@ b@soa0 t h a vari ably expandi ng vol unme i sol BEBEUSI0EM3235
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the interior passage of the housing and the

amtmbwéme anf et Inmentupefale xertingtthe dng cogiainesforregee and
g Flg,ﬁ,c{roundl ng area. The vial adapter may be
des gne such"that a pair of cooperative check val ves
i[0032he Uhyvviabaduptes ﬁ&ytbleedﬁ;btbdnd e hbentedbn @ﬂrdgmoemmcﬁa a

the expandabl e chambper to ar ger vol une
KL 0SI 1A §TQUE Sreévrg?ﬁewsnb ea\reggpgﬁaam\?m wﬁ@ theﬂﬂi% container

?lg? 1%153{09?#1 d";%@mgtltuttl'aﬁ aMd/Bt wﬁqéﬁ(?\ﬁf %fel?agérdgﬁé’m ferial

rug container an irected into
tchatamcpalnmiabl é" he lskintyeay bryintdgeal ovithcthe vl wdapperi fpr fxaiily securing

h f | f th hanb
éﬁ‘g ?f%lp%r %l? Iéjrgl 8 aﬁ}% or ‘%ﬁgﬁg %{f@??fg% l\c?dpllr} l%? Rgor to use.
CHRRRAT mAPHt 1*é§st ﬁﬁfti’é I 's{il@&nﬂrth@ Spik&add o v Fenee distil €8d of the

nor mal use of devi ce and may be restricted
tshikedapicege the glmsure ol erryug eentgiotiand, beThigpoges] inrsealed relgton to

gtﬁ%n?%r}orcgﬁb bcﬁugr ev?’elﬂgredr R Be nr%l&cﬁ@@ér%éﬁﬁ? Cguglg)%saﬂemble

|sexane

ahfge®, hdahdvaticilapsihesetak eFhe g_d'glﬂ&.ntshﬁiiﬁfnuludv &ﬂd’d‘r@ut
within the device remain essentially contained within

tiRatukes haprears Be ¢ ivhadnpier o theylrim eentaifera nide undercutieatupes may
Hext NEWHRVHLE Fo th-EH)ges\éh ofatg@{?ﬁcfe'ic @éﬁur@i@d d@ggema JB€ The

user to renove t Vi a apter romt
cobuirt ammmgnteatsmz@nbmmastlo rcomtnuotlon oThe spildi arpm&wl segment

[ 00 hdrawal of, a vqu r ai er
RGBT A SRS S VHRAI T st e e e
AERSH MEARCINIOT3 hhe Mﬁrgﬁ@%ﬁ%‘ial@ﬁﬂﬁdrﬁg c@ﬂgmﬁﬁ%nd for the

fluid lunmen of the spik Mai nt enance of

;:fmppaumer fo@l““a’lemh‘#ﬂﬂeﬁlf @klpfrle@sbfr integoal diith din élovsesgmlt may be
- 1 t . h
SR ERE TR R boughe S i) Bl A s R @RER oy EOHH o

V(ﬁ[i coflainB€ drug contai ner for ease and speed of
drawal . [0052] The vial adapter nay be adapted to
b@Oﬁ%Ju niReridne rovaiothe derings iariovs iudralig prabagimeys wil be

PIQUhAS. FRESI EE geggt da%:) e?%l%l%dgrgéflor %%l 3@9@%@ NFay. 4y 4Be

drug cont ai ner nstitution
a;midpechw tibas aﬁ\aie vie] atimtaﬁddudingmbemn@ll whiclt iaclodes access
t her

rt be i nt egral teviI...
HEPPEL PO G R tRei pirgs e cope b speper g dipining the
AR MQirON {13 JaRHatdE cH‘é%bePQ iRIARE eengQ P@nkdqi7a ?Qovtidlﬁg 8tddve 17b.
prior to use. The skirt may at |east partiall
sbikirtglumtegrhlewip hiwesimnll ipeloddsdertical gaphéwr@\ud\m gegingfts 4a and
of .t he ru con

t he e t%ﬁ)s{%§§%c en ng ga[e%rgflg%zq aF eéﬂ)le 161em Fand con%ormmg to inside

surface of expandable chamber 2 is sealed to edge of expandable chamber 2 at flange
17. Alternatively, membrane 5 may include means cooperatively securable to
chamber 2 via groove 17b. The membrane may be a flexible film of low elastic
modulus. Unexpanded and expanded flexible membrane 5, sealed at face seal 17 of
expandable chamber 2, is shown in an initial and final position in FIG. 1 and FIG. 2,
respectively. Figure 2 depicts the vial adapter configuration post-injection of a

volume via access member 3. Membrane 5 of expandable chamber 2 expands from

11



O the interior of the drug container. The skirt may
i ncl ude segnments, such as flexible fingers, having

W@ 200808@h1 gaps t herebet ween. The segments nay PEUSIHE6/043235
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undercut features to secure the vial adapter to the
anugjtislorrlune &r a vathme grentar dhan the atlmle/@hrm Ytrex apdfpnair evithin

THEar shiGiBE ERGPER Bhp I0EHAIE U AE AL S BRiPFoo
Rhid8gh chatkvalve lﬁbtahd Are sEbered &ﬁmﬁfeea &)pénmggmanﬁ check valve
dgacmg may be of a size to fit a variety of sizes éﬁﬁ

i o Ry camauraIdRn 24 nisBRpasaERlS andepidiesin FIC.

%orCﬂe@f( gglrve% ?&Xés%% v@a{ﬂﬂcgg{etﬂlﬂn ﬂ)&l%lﬂ%)ﬁgﬁ@(ﬁ%ﬁ QlanitRE2.

opport unlty uni ver skir
i Whegflaid mmmdtahm froow s idnge amtaisyr vivefleildilameatetadcessmember,

t he housi ng ) at the, device nmay be ad ed to
SHSUIF 1S P 731 wgtﬂ% S PBAT DBITEGGHY] THSHED 111G RBU 2 and

a}“@cl&j\rfﬁw 6‘29§1t0 Medrhal gﬁssaéé U$ bk Bink @rug XBREIRE PlaS W lulneRa4.
scribed. FIGS depi ct an enbodi ment of the via

a{dm]er F1G$.G4 atpszctamal piews pétheiwal adageshabingheclydiag filter

s %‘5{“?19% AR A B kb IS G Bty 0

%&@@qﬁ pi sa:k:ﬁhgn ARckOMSE B9 $packex® adidaihefitearbibly 9b

i nclu f anges and 17a providing groove 17b. 5
stmdgps and seﬁur@gﬁ ck\matwq Ghdn dherpusing Hagegak!deqmpreges the check

t%a in zﬁiﬁgqelggoésﬁ%\cr\?gﬁg %lltE]acl ?Pﬂgl?lg @geﬁg&g s%allg éo%presses the

Ccmaélorzzmm gb iromitisg &ﬁt@nﬂﬁpmthdﬂtee 2palpadet 8 ncdydhelinteg2l with
is sealed to edge of expandabl e chanber 2 at fl ange
1the fikex ass9mblyvel'y, menbrane 5 may include neans

T@ggﬁenbkﬁk%l?yl n@ﬁ%&h@l@ ﬁtécﬁe&i&a}{mﬁhga ahl %oﬁﬁ@@é@w&wﬂ skirt 4

ane y be a flexible filmof l'ow elastic
naoduihclsdesldpenings prectinaal do dispd ek da hdveng bbleipﬁémltneanteatﬁl,g a drug

SSrove oy B S feaifs SRRt Raft M Ep (oL Adipigr housing

FinGudmhg ihRERE pAdsYR! 15 coBiutiifable %H ivehtSuinBs 1¥ itlgbugh opening 14a
adapter configuration post-injection of a volune via

a@r@éwlm@d@@i eyl 7a\/@frﬁml@r7e Huidflumgp 43 irsgsimemuemeghhevith access
t'l%lg DEL Ihr?ugv oqplﬁnmg 13% B}/o?ﬂrlr'llgl‘é?td?stﬁ eid Hggﬁs;gﬁqeﬁggd 1sgﬂ?e'a from

or ands/or atr

Codit Al 14rFIGJ bgRPictsROBp iseytioaili view of vial Nddpwmouﬂﬁg)mcludmg

drug container 100 through check val ve 6b and are

s@sl&euméwe ichecknvaktse filtpr aseﬁehluyr@gra&aelw Etebisegyrey andggompresses

p cat

DERLL I8 85 AU SR RSl SRS o i
pperitiched ben&emxpm‘inbte charabdr @randi filter esspmbbiad andditem9e’.

f pﬂx\%cp ﬁ!%tﬁ}egﬂlgs Eer%\g“nglge%WOgs Zﬂar cL{Icg'lneg rl!)ty%leptﬁzral ga{p% 16 of
skirt 4 provide securing means for securing the vial adapter to a drug vial.
[0056] Referring now to FIGS. 7-8, FIG. 7 shows vial adapter including generic
needle free valve assembly 23 having threaded elements 23a secured to access
member 3. Needle free valve assembly 23 provides for needle-free access to drug
container by a needle-free syringe or other device. FIG. 8 depicts a section view of
the vial adapter with generic needle free valve assembly 23, the vial adapter in

sealable engagement with drug container 100. Generic needle free valve assembly 23

12



pressure is equalized in the system by air being drawn
through filter assenbly 9a and check valve 6a into

W0 pi08oxadl passage 15 and into drug contai ner VPEI/USI6/043235
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lunmen 14. [0054) FIGS. 3-4 are sectional views of the

wickydea glaptosierin gresileg 5P ﬁl?wrai. apcomdpit &p. Maleplpmenlsd oepgages
g%lﬁ?lg Qle%\ﬁ %Pf ééssgs%rxﬁen?@er 3a§qi1t gﬁ) in elﬁﬁﬁﬂ@ﬁ& n¢loér 50 8r0v1des

ér asse iS seated I n opening securin
@é’recfdkablad:o.tﬂnﬁmgatﬁpmmu vl adhiptir hongng i | Uadelaatsfeatbtqs 19lof
eck valve, 6b jn the.ho

brid d
T T R R -
%89 | 9@&@ Wﬁ)e%ﬂfzﬁesf debfuf] 4RSEEPFBEMo PRoviddsReRas erﬂ{bontamer

res he check valve 6b in mating rel ationship
vii0Oh filter 9b. Spacer 8 may be |ntegral with the

t[b)(%%usﬁﬁ%”inga%od” kg@@ 8?%@‘%46316@ eqaliall 8%&&30*‘90'

| effod HRdht NENORESWHA PitiaBdectional !péltspéctlﬁ%él dleMnbmdidggllﬂ(-shaped
shape for penetratlggﬂa drug .cont al ner closure FIG 5

d@pﬁrchwswglwﬂu gratestvitB loveas hopsipg P22 Gepesic nepdle Tigg aphver
MRUSII nb I BT ﬂgh ggegg@ggn% % FoEEMA &AL Famber 202
Jirsjeets lz&ﬂdlly ﬁoﬁf up;qer k(&usﬁlg dapported hynteousihg postion 290. Lower
communi_cab nb h

JroySinggL2 wll&le§ @lgrt Ahang g%?ﬂl@%%i@twgfgﬁ%{] g gqeg? 2 +5ments
VRIA 1111 N chsIZCl;O Tt &%ﬁ’[’l% ﬁaﬁa(fa Rr &)eﬁ‘etck@@%hd \éhI?S‘Q ef drug

vl al adapter OUSI ng I ncl ng al er nati ve check
V(Ei)lnwmerﬂ[)()t Enegmmderbind eaqpamwgélesmle mlsrqu@ 296cs¢nked ahfage seal

ress th.fi II

AT S RrgbiEamahe et S0avis wpfle BREAEH ghalion vl Fic.o
Qﬁﬁmﬁ@mlgxggﬁgﬁ@{f chanmber 2 and fllter assenbly 9c
and filter ' hdercut features 10 of flexible

viop58]c a|FI@§ct2-b4wdepi@ raetial aections) viwys ofcthe alpsgraentignedt vial

d [ f
Sl BP0t
7as8embily 323 Tniidusz ] asfoaleria thagul e SORRIvetl mrgc@eni 56 @and secured on

needl e free val ve assenbly 23 haV|ng thr ed el enents
288t 28 Ul d i claslomssic memsr 58 pravidsy Ir% S?a‘j%g e GgpRpunication with

LIS ﬁéus‘?rgﬁ (A 108 1RRE IS (,85iRCABE B¢ fBidduben 213

ree syring or ot evi ce.
FhiGxinGalde pplké disal seb207aris positioref] fotverd bhdpeadmptldn ofivernt lumen
generic needl e free valve ssenbl the v

a%b‘bt%Pem% St %1 e Rasyige ot ﬁ%‘w ‘B%t’%{wﬁéﬁiomd equally
191gh 2FRNEP bt B Eﬁl@ﬁ’t HRIp¥EingSSEIARINY 223A Hﬁk/g@ @franged as

el astoneric ne sl eeved on conduit
ehmaledlto Bevan @agmnfammbsstaélt beteren 8@ vefit amldbs@ lupegps dpring
in elasto

- s LA ReBe RLLAD ol b 01 P AR dg piner

Unger citer S63ats WeA8d bQuppbr housing 201 at sealing surfaces 212a and 212b, and
supported by upper and lower support ribs 233 and 234, respectively. Energy
directors 212c may be utilized on sealing ribs 212a and 212b for ultrasonic welding.
Other surface effects, such as adhesives or heat sealing may be used to seal filter 209
to upper housing 201. Check valve 206a is sleeved on flange seat 218a and secured

by annular ring protrusion 208a. Upper housing 201 is assembled to lower housing

222 by ultrasonically welding shear element 219 of the upper housing 201 to shear
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segnents 4a surround neck of drug container 38 and are
interfered by drug container cap 39. Spike 7

W@ewsns@oes septum 40 of cap 39 to provide accRGEUSIH06/043235
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drug contai ner 100. [0057] Referring .now to FIGS . 1d
olepent 4 @lrihekpes housing B todpEm shipa jink2 [9an Sifhsraipasonic we
El. i al ' / | H& e :

i TR P rdRC gk 3254 LABE) aREASAGRML K i
Ipeowessel ouchi as gpiddeldie ethedverc et theflikee val ve assenbly

housing 223.is inteqgral .w.th upper h i ng, 201

HI0SR o B g inechsels 165- 1 dteteEk paly 08T b Sleruse gp flpee seat
BPYE hitPsed HRB Yyt AduRY ril® Pt igioR 208 b OPasdie. 220G¥BY communication
housi ng 222 includes skirt 204 and segments 204a

switlr iotemutil passegd KieS. Aopsagsdghtonethep 0ath nasraeedEd inrrparkipation

21Q f.or, secur] Vi a| dapter to _nec

P 6 B b s e, B 36 Sty Rt 3 T8 ity 14 and
e sdypRAtive WBih theadmbination Glidedendlvlbaaind pupapdabl © direct
chanmber 202, are shown in an_initial and fin%

I
gbed within the vial eslaptera Shegrvald 2892 prexidet tor geseybly ogagpr and
5‘5\%‘ hojuggn & 26’?915&35%2? g{?g%ﬁfge@? G50 Pls A EPR AR viehEor hthe vial

orenent foned vi a r “enbodi nent engaged wt
didagtecanbadiment FAVGSCERé4.i Eillee2d kasfapesing Q02 doradewimyl on
223 incluges e&asggggéic member 50 sl eeved on conduit
giange 436 aklomeg hest 2.227. Slit 31 in elastonmeric

ngﬂ ﬁ@fe?ﬂ&g/g&i%o FR}S&% @phsﬁ;e@%miﬁgl%@t ggmdee ¢k ivalve

apter housing 201 and fluid 1Tunen 2 eni ng 213a .
oflank séad 21l Savwith paGagy BXii thedughappei Hoasid 2041 Upner spppert ribs

i,5 ,posi.tioned forwar f ening 21 of vent | P
A POh I 3 90 ey Bl BOERAenEn oF AR gy Pfpicaton
OfetWBeh (RB8saRS D10 LTMeEne Ridadnl M 4 tWellZk 48mnidddatibo bedween passage
arrangenent of openings 213a and 214a may be arranged

a2 Irpad ettt lumep 244 e Rpperr hasisingishear eveld elemeny 4 o wealthe surfaces

t e nd flui j j 7
JEATTR AR e
gl(lﬁgl pﬁ@sﬁg%ildiﬁ:wﬂ;%blmlﬁmhitafonm% blselrﬁ;@l%d t2 (1) g pper -

ousin at sealing surfaces a n
SOBBHr T &elayingppwilo EHSS pihSa Tetrsdighting 252 fisfites 1294 and
;%g?ﬁﬁ&'ﬂ)ﬂ%%ﬁh%%@ﬁgdﬂb.e S106S 224 44th TRYd Réneatd 1Bi #Qslyodktends

ng ribs 212a and 212b for ultrasonic wel ding.
Cicbrhosising 222 teproetliespiks 20%. Blidtimesyi apesing2 1 e istpositioned

i ) | fi 20 ,
oI Ga enb s RoREShL, Ve Tura s RatiBE Plorimal end 2146
ag%gtri&{ka% B oF ASHEECTEMdIRIBNW e 16 BTloePhU4EgNpB&BEDS 234

housi ng 201 is assenbled to | ower housin

and distal opening 2 14a positioned proximal distal end 207a of spikg 207. Upon
assembly, vent lumen proximal end 214b is positioned below filter 209 and lower
housing support ribs while flange 236 is operatively coupled to generic needle free
valve assembly 223. Lumens 213 and 214 are shown in a parallel-axis relationship.
Distal end 207a of spike 207 may be central to skirt 204.

[0062] Referring now to FIG. 23, an enlarged perspective view of check valve 206a
is depicted. Resilient members 266 are integral with the respective disk portion 268
and with the respective ring portion 270 and extend in a spiral path between the

respective disk portion 268 and the ring portion 270. Disk portion 268 of the check
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222 by ultrasonically welding shear elenent 219 of the
upper housing 201 to shearel enent 235 of the | ower

whomsiosgor22 to form shear joint 219a. O her uPCT/HSING/@43235
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weld joints could be incorporated, such as ap_enerqgy
anie 08P may| bg, slesyehethBangesesi 21 §b pyitoangeastion ¢ 1) speuesH; by
| j t.R&: i JE. rJ
{5hE A 2SR e o LR iR
s atseblB bAa st vacialf6d2 3p theamavhayrcheclgalpe streprsseamted as a

208b.  Passage 220 is in co nication with.internal .
el P 1 Ethos imes gL chasl DGR PG AN RIS tpphat
CQBRIDALLIORINM L ORCK 1Rk, "2@ eIy des for one-way
conmuni cation wth vent lumen 214 and is cooperative

VD631t hBeleonig maw toRIGH. 2418 knofldrweal 2084 etaamebqdlimentgedepicted.
1 to dipect fluid withi he vi.al apter. ear

e et it e sptp el da byt ea AR PR pecureaty
heusheads ugPer nsing 381 i B$BR6mnMBidatiol Weth hbflolvsspae 307 and
expl oded view of the vial adapter enbodinent of FIGS

1fuid ume thersef. Jldousinslonge pertign §82 ircides piachmegt gsembly

B T I L S S o B R
fdo3N@Bed Bedr v2ntld@ningi3n 1 pad spERit2 2dpantalsle ghamipp 02 and may

housi ng 201 . Upper support rips, 233 provide internal
pagyidgSrepnsior camigriphly %fé@%%ﬁg‘é‘agﬁpk?ﬁo inggerfiying member 324

g@gﬂ&&?}; i biBhahh _\éﬁtﬁg)iogig% igg ©F cReeR vaRA 2062 naly WBHrevhide

as conmuni ca ween passage 221" and vent
| eomater@dight topppandableshag bei®arof wepet heheing 301 Such thatdvhen

seal i ng surfaces 212a and 212b provide securi ans
b oS Gt TR B et U5 Db o pbing over.
PRI R e dORA-WBYnde @ TN CAEMBANYEDE, sepedbnGicesehl 317 of

[ 0061] Referrlng now to FIGS. 20-22, |ower housing 222

i exprudable diamber 0% inshy wodgraanigalzoddingl pesitipndefd Gt 34 and FIG.

210. Fl an 236 with fluid lumen 213 distally extends
rronweiiEhy

222 to provide spike 207. Fluid | unen
o;wm’m g ReT&sing oRas FIG ore diltpr 209 ieludéstopdn Bigdl02 dock1 287 on
of spike 207. Vent, |unen 214 havin roxi ma] end 4b .
planeeidshed lawerheydng 823 Bilfge2®3g seler tgaMmpy Ropsingciy T gf sealing

QWeLed 108 3390 Qﬁﬂ glll[ssdtogﬁ%d ég glpg%f%)nqil & s_ugg@rmiﬂég?) Hldf 334

posi tioned proxima a of spi 207. Upon
assparhivyly. Fantgyl direetorspmex berafilized dvitilsthlingripo3i 2aiand 8di2b for

bel ow filter 209 and | ower. housi . ort ri Ile
f HgERnio yeiding. e T Gilesy o AR SgBRE DS el fjeste the
f (finY B HRer@D8T RbYerddasing JOB NBowdrhbidg 334 i lcs B?E\ﬁlation

in a parallel-axis relationship. D stal end 207a o

S pbl380Z07propsr dbignmentt afdiousiog giembersAM, 322 for assembly.

[0065] Referring now to FIGS. 27 and 28, spike 307 penetrates septum 40 of cap 39
to provide access to drug container 100. Opening 313a of fluid lumen 313 proximal
to spike distal end 307a is positioned forward of opening 314a of vent lumen 314.
Opening 313a may be positioned rearward of 314a or may be positioned equally with
314a. Positional arrangement of openings 313a and 314a may be arranged as needed
to prevent or eliminate crosstalk between the vent and fluid lumens during use.

Check valve 306a is sleeved on flange seat 318a and secured by retaining fingers 325a

providing one-way communication with passage 321. Check valve 306b is sleeved on
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[0062] Referring nowto FIG 23, an enlarged
perspective view of check val ve 206a is depicted.

wRe®Bls@ant menbers 266 are integral with the reGpESIN&/@3235
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di sk portion 268 and with the respective ring portion
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ented as ‘spiral™ type. Oher types of check
\hmhmags 3hicandcR?2, mspecar/dyn Enengyrdireetdr eloments d¢2¢1may ‘be provided
“doubl e duck hi
g fosbar et b oo psay 36 sEyBe el Hiher 209
Mipah a&damler UBFRedudRNB01 & adeRitiEd. lowerafusihgee dlye-

free val ve assenbly 23 having threaded el enents 23a s
sdeuosisply aeldiegehgar demppes 1 foasd ALPEEL thempryhepsing 301 to

€ 1%% %%awaﬁ 3fB%|’ O?Q{F?%gﬂyig&fg%a t(g h}HndshL: iﬁlésn%l%

er eo usi n ower udes atta
86‘3186“’91) Yespecrﬁiilelys IB‘(gh Skﬂef the30jbi 3\ b gndimgershear j30¢a19b serve to

Fi nger gripping nge 24 |s os] tioned. near vent
dsﬁﬁﬁﬁﬁp@ﬁ%"aﬁag 6%%9541% ek DM P, Ghafas et Bports 326

Wm RELhteBr BBAR 01 Qhe GRSH &Eérﬁﬁlyy (ﬂﬁ&%@t’rﬁgm‘é'v@éld joints may be

adapter. Finger gripping nenber” 324 alone or in
cmndsrpmatadosuamas knpey diredoi weldsfor othee joiniag \peoczss@asum;as spin

o gBerkaier ALt undtey i STPBRTTY BeRlaRes opitigparier

CRABMBIANE o ad RO ENeWsifORbAlafRA thdR Yroft @RH otk h@Dbr prevent them
W t hout tipping over. Unexpanded and expanded fl exible

n&wnrsanleng@getl@ean@rdoaﬁsefmwstb&knglﬂvblswhwb%r&@ab| e

HBRE 16101058 2D b ARy LLSE A b3

N3V inelubiészhedbyallé ﬂhl@g’e RO 186 Gritloes sagp 80 tgo8glupper housing
sl eeving on flange 336 of |ower housing 322. Filter

288l | Qpticnal tegt ROstS 33 erovids AseRRy tabattem facs Al upperigpsing 341 and

3 e

ZBERMEL g pSURRES e Rt AU U ek e

dhawetigamd chegk Ydveud (6biand anayi lterdlmbbddj [mEpr ta msdtemgasmndnly of

312b fo uItrasonlc Idlqg h§% surface. cts O%l ¢

aam@g Qb loves hopsing mepmbets. L5 Rorts 2283 alsp ey P’h € gysembly o
Hetb% Jle% %ﬁ&amg%?gmg bf&ge&% fréR Wettind %ﬁbé&urﬁl@?the

i ncludes orientatio for proper “alignment of

hmﬁmbuglenﬁtthxesealeﬂmmemperﬂmusmgi)efm¢ the lo0§i8g Fomponents are

Ref.erring now to FIGS. 27 and 28, spi ke 307 penetrates
sEsdm 40 of cap 39

[0067] Referring now to FIGS. 32-33 upper support ribs 333 provide internal
passage 315. Internal passage 315 provides for communication between passages 320
and vent lumen 314 as well as communication between passage 321 and vent lumen
314. Retaining fingers 325a with lip 308a provide sealing and/or retaining
arrangement for check valve 306a which sits on flange seat 318a.

[0068] Referring now to FIGS. 34-38, lower housing 322 includes skirt 304 and
segments 304a with undercuts 310. Flange 336 with fluid lumen 313 distally extends
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to provide access to drug container 100. Opening 313a
of fluid lunmen 313 proximal to spi ke distal end 307a

WO 2009036101 oned forward of opening 314a of ventPCTOEI906/043235
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314. Openi ng 313a may be positioned rearward of 314a
6r0nn’a9usw PIFQdES 7 Flyidilpmen gpeninsdl3pingsisoned

5@&%?{53&?%&110&&6%@%? <l O 1S 1By, ; glvﬁﬁgg&lﬂ{bggﬁjd 314b

need reven m nate Cross t ween
tﬂoeltmsﬁm atdvask Cﬁﬂ fliinde B Bérembbaow itingtop 9F lovEhdoksivg bypoBGds 334

d d .
B 3T G A L DA iSe PSR G BT S0 bk ca7 Sfpon
Vﬂséeﬂlmg‘%ﬁgﬁnﬁhomﬁpéﬁd\/ﬁlﬂ% PFOHbried beloSeNRd 200 fahdngeer

seat 318b and secured by annular retaining fingers
3@Eking sapiotti rikey oirite- fleange S3erimomictivelyreonpler t@&@@&g aegllo free

Pa S 0, n.conbi th check v

B g P ok ERRS S ELARUH el PENT Py ey hgiomstie
34314@1 a7 oFQPIREBAT nvg beickitrdl hesiaarsoinat i on of check
val ve 306a and passgﬁ 321 to direct fluid wthin the

vm&wlad Refesing mest: & B9repd 4Py val adrpighheusing 323 withput vertical
QB T b Al U OO A 28 om

pfaéwnkacsf lonsiag 332. Adadnatigelgupilec®s pidi2ets foc BE@B2Nmdis
provi de securing neans_for {)%Iter 209 upon assenbly.

Uprerndrd by ssgments 304 okt BYd to | ower housing 322 by
[}0‘)7@50@1'1 6. ft)s W gﬁlgteﬁrﬂ?ﬁrthee\h@l%ﬁ Rr woIR be?géiw@écp{% the user

e uppef housing 301 to shear elenents 335a' and
3idGxepahtetsheeilé pavkngdolis tmgr Boaldtopen dremaskagarvifhothavial adaptef

319 319b t h

138 SR SRR Sl 558 22 S s st
URRGSs tROBS s a%@ﬂertﬁ‘ﬁg J?lﬂp%’@ﬁﬂh@éiﬁdnﬁgn&%g theasotvedlskirfls

i Solate test ports 326 fromthe interior of the

hmmaﬂg dﬂ)p\mhvaaé Q%thﬁlll%/stomeh assembbyr efdbafieiewen@ines prfilghe face of
gﬁ%uglrng 18\51\7% o ng(ér? ; %gtg éhe;!t%g uﬁac%%?rdgly%&\}\%aﬁ%%&sﬁﬁl A3 unbreuts

e as spl

agiira w@&athaﬁ@lsﬁ) perlabdemnbll enents 337 facilitate the
st ac g of the barrier nenbrane so as to npr
a

s@&alht thineen fanerionalb dpterantang may §sop étHPFefiE’é(ﬁ?tfgductlon
T 0O t%ll%h 'aglg d%rg tg,g)%xgﬂ F%q{ggﬁl@ ARSI Aseth B If necessary, the

expan Referring nowto
_29m§ cibnmmaﬂrsc@hhted eheorhplete302mdxing ppreediure usjuitgd 80donstitute the

ol udes k val ve f| t 318b with 320
Figh WpAPe HRAME g sEroRet s e 4 SR ot

%&éh@ﬁnﬁaf%‘oeﬁ Shelh@r @letdb@dgefoaﬁsza@aodd RRAE A Wi Grud %n@mér isa
I SO ed frominternal passage 315. Test ports

nagre -Besags emoum;t dr eakultlplstdomﬁs&m)gmbnﬁssahmﬁ Q/%Sla%biosage
e Sreshane o ehebe e HoLBO TP REREbe Beggtuion s
MRl¥o AeChelrddntth Bsehe 86MLi¥N @fter it is constituted, a typical use is set forth
below. |
[0072] As shown in FIG. 28, the drug container 100 may contain a dosage of
medicament in need of reconstitution, for example, in the lower portion thereof.
Upon reconstitution, gaseous fluid and/or aerosol, which may include saturated vapor
of the hazardous material solution, may be generated. The gaseous fluid and/or vapor

are urged into the internal passage 315 through check valve 306b and into the
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the barrier nenbrane as they may prevent air from
getting trapped under the nenbrane if it is sealed to

Wwa b@sopper housing before the housing conponent@r/ﬁsn)06/043235
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joined. [0067] Referring nowto FIGS. 32-33 up
%Em@ab e&hwbqs?@%%@li%ofi the é@%&IVObﬁ%%%fg@e difudnt. Thereafter, the

L 9d:5h ?giﬁﬁ@f? ﬂ%]egm \f)hgﬁﬁ Wit theQ &%bﬂ&tor maintained

bet we ages vent ['unmen 314° as wel
4o ﬂmainouanumnatinmtwwleme waﬂ sdqneer3@d dargicongainer] audmmmhdraws

etai nin er i th Hp 308 I
roppedt S A Rs i hpdios Moo sf s SO 6XS0gaRE chamber
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to 4-38, |ower housing 322 includes skirt 304

dasggnrbmambmmrmqrhtmthdérm@tme@ Fl ange 336 with

I 13 d I dsfro housi n
bt o UG Ottt i ot BERPL e, TE 0ar 84 iim the
Fﬂlﬁﬂ%ﬂiﬁd witRdeliverigdpro€ddlre3 0 &ypfal MPUK 6f & in ad@idankce! Wéth the
314 aVInghprOXInal end 314b positioned at base of

frckstples3d dhepfaramentaned-rmbasimentts jsggblortidislah @ssigpy aone
do@%%e?’cff g@agggﬂgé.sﬁse %t%%{glag%té\ﬂtegoi’hé Ie%@ﬁsﬁ‘ IMJQ%{dure
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and | owner hou5|n suppo

b
ofp«“eera@@p%we%up &X@I@p@é@ré'r i erﬁ Iélfehlal@g“t\}gggéldzd through
Fhe ﬁg@il i€ ad%)ma':"f o Q’heaﬂﬂd :f&rﬂe@{uﬁi nione dh% d?)ﬂfa%ér e IWhen

axl s re atio Distal end 307a of spik
cthistmaventent ekdliuenshm; bep@@@@pleﬁdﬂm driug gonioinet manGsetalsgd in its

and. 40, v 22 w thout. . vertical
Siisbhbesidheahelingf 4s mofls 1 SobR il Ehcainer and the
r §eR@al oY eYuiPRinkd RO LIRROIpRES IS i é&ﬁinﬁﬂfé@tlé’t?&tﬂfhe fluid within
housi ng 322. A ternatively, spike 307 projects from

g fge éna%@nmmrl Positive wmgwraé@b%eﬁh@snt tigy ofggy¢lpme to the
4 I
a g%r{lélra I’é Béiﬁe%ed B}g 8%%‘”%2 @{)Iﬁ%ﬁﬁ}dﬁgn &E&{gshtetgg ?ge%ngénd of the

rov e user 1n a

steit lderdiatkihg @nteﬂibllepalsmé ang tlirduglp&i@péﬂﬁﬁvepd&khg&lvmﬂﬂﬁb and
the vial adapter in the condition as shown,
e%m%n@l withinfepggndahle chambei 92 JRGiOPFiBHT Wéhm@rthdraw material

Sfr% the Qﬁ%‘%ﬁgbﬁe{{s}?t pg&'rﬁ}-l% 9 (Rl@ln% inghd-wdY 'cQﬂhﬁﬁilcatlon with

er an tted skirt vertically downward
ostexk tvhize Qt)émpmmtzaﬁsaaﬂlnbm méssuﬂmewldnu ¢heodrng admteinen riklie operator

the face of hqusin ortion ts the top
SEWV§¥@‘BW08?&§°8@%F Rﬁ?ﬂ ed@ﬁ?é“& ®linder cut s engage

o i e i Ol it pethaps some

bhazardaus datdriabantrained therein. The air is urged to pass through the filter 209
and outwardly through the internal passage. Filter 209 prevents or restricts the
passage of hazardous liquid material into the internal passage. Support ribs 333 and
334 in upper and lower housing 301 and 322, respectively, provide structural support
and/or securing means for the filter and prevent or eliminate bow or deflection of the
filter while deflecting liquid and allowing gas passage. Arrangement of the support
ribs 333 and 334 may be in any geometric pattern. The internal support structure

provided by the ribs allows for free passage of air while supporting the filter. After

the gaseous fluid has been secured in the expandable chamber 302 the connector may
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of fluid, such as a diluent, through the needl e-free
val ve assenbly. |If necessary, the drug container is
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t.he er, may s i nvert re appar at W t.h.
tlﬁl@cfs@? i GO dfe Bt ansher e ool BuRFRGeR of el into the
(&Rt @bs Wotvi?hﬁé;ﬁvc\dhﬁk 1RGSRt Ghe DR 5 8ispRBERINREIhe
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cé’??é’beg lﬂrqbe Wgﬂ(%]ﬁi}’aﬁl\?gl%%% provi des anbi ent pressure

t[@0tdle Naventagduglynetyring ra3] bel egaddduatheomedistiesecadapter with
reconstituting procedures are separated fromthe

fthe plungerah epaipd ety gngnesd peritiens Withoghishatge ofgitdordirectly
\?fﬁhdrgw G roqgtﬂg ﬁ%%&lﬁ flo {ﬂaethg rd'r%éo%#tﬁﬁero ThE Rl adapter including

al OrenBnts one orth belo
ahe drig@naisiengaiagee ihvegedcomdtithe oparatonmag evnhdtetw tiqpaid

vi al, adapter. The reconstltutln rocedur e .i,nvol ves
ema@gmnanérqam mfbmt & Jrierfgatagper s dts ?h%ﬁflﬂ 1‘%‘1%‘?%%&&%‘8” the
e I

SUSTEP b Sy B 1R BB AFSRIN Y it posion

t Air cfugteptahmgrthed/ﬁthdlfawaefoamamtselura\&izﬁlt(p theo/ial ladapitensiial the one-way

T S0 1L, LS, 0 o D L BT e

bRIn{R8 'rr{h‘?l‘E{ainrihé SiRbieRY proftirclAShd drAP c8MainbALFiltBiend bOHHE dir may
is1n the lower portion of the drug contai ner and the

opeprozivgd @ dishesséd abael unen 313 of the spike is in

BT e DLl hucdetbelahlelie i fgrcomines of

| ekis@ebiahl QRpREs ad\Rbwa® ddditiohsl safety advantages. A pair of
cooperative check valves of the vial adapter may avoid or eliminate internal pressure
build-up and urge air and vapor into the expandable chamber of the vial adapter.
Thus, release of harmful drugs into the atmosphere and unnecessary exposure to the
clinician is eliminated or avoided. The cooperative check valves in combination with

the expandable chamber may contain the vapors within the device should the vial
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assenbl age may be relieved by one-way conmunication
t hrough the open end of the vent lunen into the

WO pi080sEh1 passage and t hrough cooperative checkRCTEHB2086/043235

10

15

20

206b and contai ned wi thin expandabl e chanber 302. The

odenter karremayed fiem the engrcaniainst er themeedlentiee yalveog gyringe be

cont ai ] [ [ I N one-way \

5]ﬂ%ﬁ%ﬁ§% féﬁg&%¥%n%ﬁ%%nggpgg%g%%gknaintains anbi ent

[O&T8} Ur Ehewiahadapteh desdribed stasve avill @ormalhebaoqupphédin assymbled

then renove tHe connector _fromthe access nenaﬁr.. .. d

[fory 2y astnkis apflmay tesifadpatiae tepme Kial efaplr comgsas hgteimigyjntende
e Wi ’ S pAPRBEY bfull§ Widasdehifted f

e R I e R g e thed fomn

20 Yvedind hevtialadaptyr drtkitoughcdritain ianheressimemhesange parii¢ ey

209 prevents or, restricts the passage of hazardo

egPdTeratene T R R PGy RANeq e Qo aagyfiaHixed to the

rcB&s FmRP s d&fredn upper and | ower housing 301 and

322, respectively, provide structural support and/or

s180THi ndsmeethkerginr “conwriingt elinclvding; ecaniainise, e ichapeigrized

ow, or, def | ect i.on of ' WO oy

Bt SRR EEbU R s GICEL iniEhE dshibEiddienns thatdo

siipeREItdd addstichaB uardit@BdeimBiis bemiethodyepge O@mpiising” is to be

pattern. The internal support structure proyjde ‘bx, )

tipterpretsd ag ncdiging the niore éesgsﬁé%&éméf coyispstify of gand “consisting

S rhibng-the filter. After the gaseous fluid has

Hggﬁggg%gged in the expandabl e chanber 302 the

clonseict avs wey bacineidoneistiamel anil glemhaticabegliieléntethereof exclude

adapter 323. In . this way, the drug cpntainer 100 with
t HY e&‘?“é‘?maﬂ%‘b%l’ng&rﬁﬁe“& Bﬁtrﬁé’EflgFgé”c E%F’ ICPaéng aged may be
;Qg_ﬁf]p Ol Qfed Rerk e “RIndGBnPésstiftRlly dYa mnfifidallg@ivaRnts

I cament being contained withinh the drug container
athesubEmarthé sdopy ofie nloip hethespenibebmaterials wistepoansl those that do

[0Q75 ndt hs,desired to wthdraw liguid . .

B RhsRE Sl oA AP B MR ol eristis of he
eflgagRdnntiont he access nenber or attached needl ess
adagter. If the connector is a syringe, the s%ringe

P83k éﬁgﬁ@@g i@@nﬁi%h%@@gge%}%@}n tqi}-,artqa,\élt. yqfq:rﬁ@g to
IR LRI AT BRI L s

byhanges pldungdificationg atagbelmhadeofitteuy dépantingefgera ithet spiritrand scope
nore than the desired dosage to be w thdrawn. Thus,

t Af Qe yientign-of the dosage syringe is initially filled
with air. The syringe plunger may then be depressed so

as to inject the air into the access nmenber and

through the fluid lumen of the spike into the drug

contai ner thus providing a volunme therein. The vol une

is displaced into the internal passage via the vent

| umen and urged through the check valve and is
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contai ned in the expandabl e chanber. [0076]

Advant ageously, a syringe nay be engaged to the
wWme@das1dr ee adapter with the plunger di sposedP@TUB1086/043235
fully engaged paosition without a charge of air for
avﬁéﬁﬂﬁ @%@5d§ﬁng a volume of liquid fromthe drug
container. The vial adapter including the drug
cont aijney .l:nyerted and the operator may
Wthdrla?\gygg%(}agg?rg%'?@%%g%t fromw thin the drug
container to pass into the fluid lunmen and into the
syri ngeolyingké Reusidbecomprisige pl unger rearwardly from
its fully engaged position. Air for.replacing the
W t hdrawn volune is drawn into the vial adapter via
t he one- waynespandable ghiroberip contaigervalgmeind | nto the
drug container via internal passage and vent lunen to

mai ntai n t he .anmbi ent pressure in t.he d cont ai, ner,. i
il Ceri ng O infebpasstisy sampptens b 1 SR tomber,
above. [0077] This vial adapter herein described

addr esses vaki . ] | St M assage;
adapt or s and e aae g fanufcafl pkh 18 iichial passasg
pai r of cooperative check valves of the vial adapter

may avi ek nBnitid iaégal witlethedlougingssur e bui | d-up and
urge air and vapor into the expandabl e chanber of the
vi al adapter. Thus, release of harnful drugs into

f ! . the
at mos phepile comeprisingercrosiana) cad pseaipleviththehatgipg anda distal end,
Is elim.nated or .avoj . !
e SRR St hui e AT ) AR obBE b CenRE (KR Kifen
t diRn\hafiRIdistiienl] the Vbt lakBvA Becoshoudicationewith tieautapt bpaskage and
removed fromthe drug container or the needle-free
viie flaidlumep in peramyaicaioR W ER the AsRsS I less menber of
the vial adapter. [0078| The vial adapter described
above wW.ll no ppl.i A
s a1 Tt GRS S ARl o the
ag leednd@eding; bisd i ntended to include within its scope
the el enments thereof in partially or fully
di sassenbled formas well, The vial adapter or kk% Y,
cont ai asesand cheskyalverpurctingromnmpaHeation trgm Hssypan szc amber
agﬂﬁéeQ mhi%p may be separate, secured to or
per HEWPPVD§V¥1Xed to the access nenber as desired.
[0079] As used herein, "conprising,” "including,"
" cont ab NiTRG vial addpedractRding e6lclaim ', Auftle geormprisidgcdkirt portion
equi val ents thereof are inclusive or open-ended terpmgs .
t negralovitiothedousing anciefdeast pariplly sHrawngdhesikss tessk portion
t hod steps. " [ S|RAg: ] '
et T R nPRE bR e e o ML EIBREL R A8led vesse
apeth'thaNae Spikdgccesses the interior of the vessel.

3. The vial adapter according to claim 1, further comprising at least one

hydrophobic filter.

4. The vial adapter according to claim 3, wherein the at least one hydrophobic

filter is in communication with both the vent lumen and the opening.
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essentially of." [0080] As used herein, "consisting of

and granmatical equival ents thereof exclude any
W@k@s®siip1 st ep, or ingredi ent not specified i nPETES2006/043235

claim_|0081] As used herein, ,"consisting essentiall oy

of and- gl edus ey @ laim n Shesin (Rl eagiipue Bydigphobic

. G . t i

HhsEisTh b Ricalfn RRFZOML P PR Pk B cpioRy R Hamber

novel characteristic or characteristics of the clained

| nventd. orhe ViflQ@2jteMticbidiide claimed)iwhereitte ab&ast one hydrophobic

described in detail and with reference to specific

dHiso th hebwees the et dumen and e PPHRIG pphar ent to one

skilled in the art that various changes and

nodi fi I on be i ' t :
pi 11 17l gt SRR HIRGH R MR (B ophobic
IilteRivbediveartip i eft 1Gasmandihe @xpadhbla shagbert he housi ng
conpri sing an expandabl e chanber to contain a vol une;

an internal passage in conmunication with the )
expandablte Galadepter acgprdiesotclaimel . gyhersin e gypandable chamber is
conmmupicat ion W t ' , 2
OHBEPRREE Y b e S BRton R A TRAR o B RGG TR o tht
pihesdusel tigbagH tht agresd meinbbr.t he housing and a di st al

end, the spike further conprising a vent |unen open at
the distal end and a fluid |umen open at the di

al )
end, theThevinl adapienageqrdingineivand. whersinthe ?"Iﬁ’é“‘ib??iee“rhﬁg}ber is
passage Luipd | 4.0 comruni cation wth the
a éng’genrtrg%%se&rr??%{hpilégr(g}}ndggggﬁhéhél ve restricting ‘
communi cation fromthe internal passage to the at
| east omeriPER) didpteRidtolisEaidncyadiersialthecexpandable chamber is
restricting conmuni cation fromthe expandabl e chanber
t & arenser thasambientiessuigdn ap expgided pesitiefapt er accor di ng
to claim1, further conprising a skirt portion,

I nt egr i th the housing and . ' .
Isur r gumji %e YiA ac@B{éf( g(?CIO{(ﬂgg Eq((lzlf%%n %or e}%lﬁik%?iﬁ%%g?ck valve is
| p@sfioRABeEREH thd \epeiilighat thintesml passage.t he vi al

adapter to a seal ed vessel such that the spike

accesses the interior of the vessel. )
12. The vial adapter according to claim 1, wherein at the second check valve

is positioned between the expandable chamber and the internal passage.

13. The vial adapter according to claim 1, wherein the first and/or second

check valve restricts leakage at less than 2 psi.

14. The vial adapter according to claim 1, wherein the access member is a

needle-free valve.

15. The vial adapter according to claim 14, wherein the needle-free valve
comprises a female opening securable to a male connector such that two-way fluid

communication is provided through the access member.

22



3. The vial adapter according to claim1l, further
conprising at |east one hydrophobic filter. 4. The
W r@B/osdapt er according to claim3, wherein thEC’HUS2006/043235
| east aone_ hydrophobi c f||ter IS i.n comunijcati q
bot h tiRe \héma |aé.%¢¥ agerRydingdo glsinilAgwhereindbe p¢ c-ree valve is
gggﬁﬁlaccordlng to cl.aim 3, wherein the at | east one
rop &bic filter is in comunication with both the
vent | umen and the expandabl e chanber. 6. The via
adapt €17, ate eidliadgptéraccdrdiny 13 clanher Airthet bempisih@antedderfree
hydr ophobic filter is between the vent |unmen and the
oigbisicegnector sepged With thepasessmenples of thedousing) ai m 3,
wherein the at | east one hydrophobic filter is betmeen
the vent U n
adapt o AT d R B R, SHERRE e e IO Rai™
chanber is expandable such as to contain at Ieast a
porti o of val tuhewteql QI ga R inve o B aUﬂlgt vaitainer fitted with a
i ntroduced throu t he access nenber. 9. The via
amaptr%éﬂe eleswse ahdh gartr@m@wag magrla%fremrr@dtiwe reateyia G Hiegdrug
sure in the expanded
Cgs e thgi%i % eér\%?'gﬁp a 'pter according to claimS8,
mhereln t he expandabl e chanber is at greater than
anbi enf hdiisBigStheholidin@BopRangded position. 11. The vial
adapt er accordlng toclaim1, wherein at the first
check valve is positioned between the opening and the
i nternal pasbelipey spike pr@hena}lyaxtenda}gtfm d@dmmegnd @pen

claim t,the, second.che e.ls

Bt e Bt deh o SRS EERRTHFET Blig Bin¥R Hafing g open end and
| DY@t NaherPRSSROM opkd.endNe vi al adapter according to
claim1, wherein the first and/or second check val ve
restricts | eakage at less than 2 psi. 14. The via

adapt er accar uitengpl {posseg@ptov iingrver ey cathva upisaéenswith the
menber 15.. The vi al adapter

accor dﬁnﬁeélof 8P§1 adr?ﬁ ‘104‘%‘9\?{ r‘aeﬁ’ﬁ VERUUMER ) e-free val ve

conprises a femal e opening securable to a mal e

connect or - Speh b QGherh M@ e dink Yive- v TEoHIM GiA¢ALBA With the interior
provi ded t hrough the access nenber.16. The via

adapt eof the dorgiontpines vl the Muilumgheandi n t he needl e-free
valve is self-sealing. 17. The vi al adapter accordi ng

to claim1, further. conpris a needl e
an opening in onrerpway tjlqu commumcatlon Wltﬁ the internal passage

for maintaining the internal drug container at ambient pressure when removing
material from the drug container via the access member and for restricting

fluid transfer from the internal passage; and

an expandable chamber integral with the housing, the expandable

chamber in one-way fluid communication with the internal passage.

20. The vial adapter according to claim 19, wherein the access member is a

needle-free valve.
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val ve connector secured with the access nenber of the
housi ng. 18. The vial adapter according to claim1,
wWob@BMeBG10t he spi ke is plastic. 19. A vial adapP@&F/Us2906/043235

entering the interior of a drug ntainer fitted wt

a penétr 1b el P Soeiding & Cdmali Wit nopeler i yadye
@grqgﬁges'pf%ﬁﬁle% chilg Egkﬁﬁﬂﬁyﬂ) acﬁgfe%'oﬂﬁéctorts'ﬂgh Watdwo-way fluid
adapter conpri |ng ousi ng, the housing conprising:

aoolunatispiskeroyidekihnaighytheadcessdnembdér om t he housi ng
and open proxinael to the distal end, the spike

conpr|3|n a fluid |unen, havi n en, e
| unen 2Ravig gish Adaptpeeqidingde c{]ﬂ?gpﬂ‘é{ﬁ rB‘é‘stE%@%e%je frec' Valve is
gﬁ@¥é ifdg two-way communication with the interior of

e drug container via the vent |unen, an access
menber providing two-way conmuni cation with the
i nteri2ar Tok vﬁdl@dﬂﬂérgacc@ﬂt@itneralmila funibef ¢amptisingnengedle-free
and an opening in @ y fluid co |cation with the
ivatiercRRnecy seciyed ’FVGE t%?cﬁ?séln?ﬁ‘ﬂ o &P8al drug
contai ner at anbient pressure when rennving mat eri al
from tyye qr c : Ol
restr i8¢ 11 P GEAH @ AEbrdtlep b AR RECL RN il portion

dfdgean “@thpmﬂ(ablrg abdanteast paﬁtadalgrsairoundnlig theepikeLthe skirt portion
t he, expandabl e chanber in og@-, fluid conmuni cation hth
wiavingrsgeuring rastphgrs Bcgssg%glg thevia pier 19 hﬁdiﬁltﬁ ¢qntainer such that

%gg;flgé egsgslﬂe‘r’Ihtré} oftﬁg%s‘géln the access nenber is a

nee ee va vial adapter according to
claim 20, wherein the needl e-free valve conprises a
f emal e250pER g seser ahbaliigoaliml &, ohareircthe intstne hpdskee
two-way fluid communication is p V|ded throEgh th

pedss nbeheck yplve PH@hw%%e (B opring il tieralgegoee.

20, wherein the needle-free valve is self-sealing. 23.

The vigl gdaptely ?t%tcgcgfcﬂ%{o céﬁhaimgrelﬁ HlelifYern 31 passage

conprisi'ng a nee connector secure

tlheludéls’la’:‘%oﬁﬁem&k valve pbsitibwudsiengeendte exfaadatilathandzpted the
according to claim19, further conprising a skirt

pBterna PagsAtegral with the housing and at | east
partially surrounding the spike, the skirt portion

27. The vial adapter according to claim 19, wherein the first and/or second

check valve restricts leakage at less than 2 psi.

28. The vial adapter according to claim 19, wherein the check valve is a spiral

check valve, ball check valve, duck-bill check valve or swing check valve.

29. The vial adapter according to claim 19, further comprising at least one

hydrophobic filter.

30. The vial adapter according to claim 29, wherein the at least one

hydrophobic filter is in communication with both the vent lumen and the opening.
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havi ng securing nenbers for securing the vial adapter
to the drug container such that the spike accesses the
WO 2084031 of the vessel. 25. The vial adapter BCTUS06IQH3235
to claim19, wherein the internal passa i ncl udes a
first 3&ndbkviphp te;sasw&aﬁé%clm »?shqrwﬂ%ep&ﬁmg%d
élggro})ﬂ&% Rftkr 035 8388 uniéion WEh ¥b@dlthadaR @herPaiiahe xihndable
ctalm 19, erein the internal passage includes a
skoobed. check val ve positioned between the expandabl e
chanber and the internal passage. 27. The vial adapter
according to.claim19, wherein.t fjrst and/.or ,second
check?@al@éVF@é@%ﬁ%ﬁ@“ﬁéﬁ%éﬁéggPB?é@é“?ﬁﬁﬁe§15§¥9n?8.
T08rophabic FlePls B @h AN AP lnflrClraiehd dfbnigher ei n t he
chec vafve Is a spiral check valve, ball check val ve,
duck-bill check val ve or swi ng check valve. 29. The
vi al adanthervidadgieliaegortdimgab alaim P9, wheretnhtbe atleaponsi ng

at | east. gne hydr ophobi c fﬁlter. The ,vi.al aqﬁgter

! 30.
dwetphpbig fHisr ibsiendhe v funsp s pagi€ gt
hydr ophobic filter is in communication with both the

vent gﬁhngﬂiegﬁ‘g aﬁﬂ%rg%?&;gﬂ%r 8 _Jc1ai£f1@, %él{eitﬁl@@ BhiRE is plastic.

accor clal ein the at | east one
hydr ophobic filter is in comunication with both the

vent 135760 vandddpns repdddad abh@inehestgisingd2. The vi al
adapter according to claim?29, wherein the at | east

one hydrophobic filter is between the vent |unen and ‘
the opemusipg BSing Phappérzectinagndey lowet sactphin seled rglationship,
29,. wherein, the at.|eas [ ilter is

SR NBR R o iond R e P N B ORGPkl anber © 34
The vial adapter according to claim19, wherein the

spi ke § RolR)vAglikEhavdBs a Prokinddl edd @Rteading Gonathd nejgsurface of the
cont ai ner conprising: a housing having an up

slewtei bousinbeativmlvemingecfiangs, the seika futher bpdpg gg}gﬂﬁil gnd
h d, | t] i t ; .
SO B W RO e s iebi i

€ havin
exhRAPanglel Witiatvegt lugiensitie flaEugien ahé tHeowat lumeudieing open at

Gicmpontma g Wi A BB S U 5L bR
I ' t [ kesghaving a fluid [unen paralle
mﬁ%ﬁhgﬂggﬁkqﬁﬂﬁéﬁg(?ﬂghﬁpﬁfd | umen and the vent | unen

bei ng open at
an access member integral with the upper housing section, the access member

having a two-way communicable passage through the fluid lumen of the spike;
an opening through the upper housing;

a filter positioned between the upper and the lower housing sections;

an internal passage positioned between the upper and the lower housing
sections, the internal passage in fluid communication with the opening and the vent

lumen, the internal passage being isolated from the fluid lumen;
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the proximal end of the spike and the fluid |Iumen and
the vent |unen being open proximal to the distal end

w@RooBlss18pi ke; an access nenber integral wth PE¢EEUSPE043235

housi ng, section, the access nmenber, having a two-
commﬁ%gamhéclpﬁ%gea@r@mmwhwesh ulfhcemaur%ﬁniﬁomﬁﬁthe
ke . ' ugh the upper housing; a filter
%@éﬁﬁ%gﬁggggg?&ggﬁ&gﬁ%’upper and the | ower housing
sections; an internal passage positioned between the

upper agrdpiddable @Wanbdranengwithehd uisingtand in fiugircvaimunication
passage in fluid commuynication with the open

ng an )
trith the ptemnakpassage 196 therhowsing, the s3raadeble ehamber bayiaE égkmble
ﬁ{&g&g@g?%&y%gmkygg@;a first check valve providing
one- way ul

corimuni cati on through the opening into
the internal passage; an expandabl e chanber integra
Wit h tahechiusietlgvane piovidihgionk-wayntatimaaichbon thirdughttheinternal
i nt ernal passage of fhe housing, the expandable
dﬁ&ﬁ%@?n%GW?ﬂﬁeéP$¥%§k6P@nH§nber secured thereto; and
a second check val ve providi ng one-way comruni cati on

t hrou t-he J.nt ad Az :
e O T R T
filfel e vithQiB lek &hdig g &rodk ibe thotreritface ofitheival hondifg secton, the
extendin% fromthe baottom face of the | ower housing

kit pidgast pardially pyrroundingdhespikeyr ti al |y surrounding the

spi ke. 37. The vial adapter according to claim 36,

Separ ot ed 1y g der B TR CAS \BERRF I SRR T

cdomipHsdy segnearcdisactione sqgrrehbedasect i ons conpri se
inwardly projecting undercuts. 39. The vial adapter
according to claim35, wherein the access nenber i

. > a.
need!| 3§ r Bee vial adaptenaccomlieg (9 daimgda &%Fe‘%g’@éfé%mﬁ’&e‘? geetions
cl aim ' . -free valve conprises a
f%W%Fgg%ﬁ@%@ﬁéﬁéggﬁﬁggpgﬁggga mal e connector such that

two-way fluid communication is provided through the
access3grenievial Mhptel Reovdiag tadlaipt &, vaeed dien@cdse ntdnetiens a

39, wherein the needle-free valve is self-sealing.
needle-free valve. :
40. The vial adapter according to claim 39, wherein the needle-free valve

comprises a female opening securable to a male connector such that two-way fluid

communication is provided through the access member.

41. The vial adapter according to claim 39, wherein the needle-free valve is

self-sealing.

42. The vial adapter according to claim 35, further comprising a needle-free

valve secured with the access member of the housing.

43. The vial adapter according to claim 35, further comprising first supporting

rib members extending from the bottom surface of the upper housing section.
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42. The vial adapter according to claim35, further
conprising a needle-free valve secured wth the access
woreosB@se1of t he housi ng. 43. The vial adapter arCDODS100g043235

e g s e S BRG RSe

g%ﬁ%ﬂ%&@ %h%rs%tenﬁﬁ% VR kheAd AR Blce ¥F ARV 18IveBhdRing section.

rther conprising second supporting rib

menbers extending fromthe top surface of the | ower _
housi &g. Siectiabalap#baccbhiing toadlaiadd fertheacompdsing firs supporting
cl aim 35, further co ising first supporting rib.
O Bl e o TR b Balkcnr a6 RBSE i e
Qgﬁﬂggﬁﬁb‘?ﬁﬁé AP nfAtheFESAHAIUPAR R 08 shiffceBITREIoSver housing
extendihg fromthe top surface of the | ower housing
sedtonon. 46. The vial adapter according to claim43,
wherein the first supporting rib nenbers are in seal ed
relationship.with the filter. 47. The vi dapter . .
accor dn gﬂ\ed’ ial jadanisrascordingrtachimga: ?"ﬁ?rteg’rathie ?}“3 SPRRsF ingyrib

i 1eNf sédIEFlelABAs S GARdhSHRGOT Ling ri b menbers.
3@% gaviaf adapt er %cgording to claim35, further
conprising a finger gripping nenber projecting from
t he t ofy. siliefvasiadaftet dveondinpeto chimsiSnghseat the filted 3. sufiprated
vi al adapter a cordiqg t o, cl in13g, wherein the
ehebupradhe Brst padisepnd STRPRINEdHLBEYPC 0. The vi al

adapter according to claim43, wherein the flexible

menber ,J . ‘o
expandibi HRCYHRERE! adfoRiR BLARCLE Relier bR AR REer
Crgipingdmembbregrejentiid@orhithd ©p susfage dfithie opreoboesig $ection.
52. The vial adapter according to claim35, wherein

t he expandabl e chanber i s expandabl e such as to
cont ai 4P-athe vakadaptepascordipg torclagme 33, detedn theexpandable chamber

equli to that introduced through the access
ngxﬁggbgggi The vial adapter according to claim 35,

wherei n the expandabl e chanber is at anbient pressure

i n t hes@xprawigladapet hécoRdind b cldifedd)ivillereia dptfeaxible member is
according to claim35, wherein the grp%ndgble chanber

i eritherplla sealed preund thedielrshapndexpdable thadek panded
position.55. The vial adapter according to claim 35,

wherei p, t firs nd seecon ec ' .
Chock okt vB il RepRE el Rk, GaRF 8 SRR RERLTR & Bdrophobie
valies, swi ng check

52. The vial adapter according to claim 35, wherein the expandable chamber
is expandable such as to contain at least a portion of a fluid volume equivalent to that

introduced through the access member.

53. The vial adapter according to claim 35, wherein the expandable chamber

is at ambient pressure in the expanded position.

54. The vial adapter according to claim 35, wherein the expandable chamber

is at greater than ambient pressure in an expanded position.
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val ves or conbinations thereof. 56. The vial adapter
according to claim5b5, wherein at the first check
wa 200803@nd second check val ve are spiral checkP@UHUS®86/043235

57. The vial adapter according. t | ai m 35, .wh [
Che £ 5oH heHBLIGAPIF 96 T 5T i A St R TEhnd seCord check

ORGH e s@'{%ﬁ chbd ¢ Wegfmi' CHRASSAVE, dB&-billtfiedll Rllv@daphgcheck
I'n 0 C m k

ccordi al 5, wherein af the second chec
valveeod confhimdtiono theckoliet ween t he expandabl e chamber and
the internal passage. 59. The vial adapter according
to claim35, wherein at the firs%scheck val ve

. an
second6c e Kia) adaper apeording e, glaHm P 5+ Bhergint Herfust c%éf)k valve
The Vi ' aim 35, wherein the
FP?%Fogg O?Régggﬁg&gﬁggﬁggg?bggrestricts | eakage at
l.ess than 2 psi. 61. The vial adapter according to
cl ai ms35 Thehei aildptérhecaingao chimBaswhereinG theXinvetteoki valve is
of reconstituting and/or w thdraw ng hazardous
pasisipned betwegty the Pagping sl the infgrmal RASEAEEcont ai ner
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60. The vial adapter according to claim 35, wherein the first and/or second

check valve restricts leakage at less than 2 psi.
61. The vial adapter according to claim 35, wherein the spike is plastic.

62. A method of reconstituting and/or withdrawing hazardous material
comprising: '

providing a drug container comprising hazardous matetial;

securing a vial adapter as described in claim 1 to the drug container; and

reconstituting and/or withdrawing hazardous material of the drug container via
the access member of the vial adapter such that positively displaced volume is one-
way communicated to the expandable chamber and/or venting of the drug container is

one-way communicated through the opening to the drug container.
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