WO 2012/ 003343PCT/ US2011/ 042628 ©MEDI CAL DEVI CE W TH RETRACTABLE NEEDLE AND
MOVEABLE PLUNGER SEAL TECHNI CAL FI ELD [0001] This invention rel ates

t o nmedi cavodewimsesszhavi ng needl es that are retractabl e Ppolflseemngszese to
reduce the likelihood of reuse, needle-stick injuries and acci dental

contam nation of healthcare workers and patients, especially by the

transm ssion of pathogens carried by bodily fluids. Mire particularly, the
i nvention relates to a nmedical device having an el astoneric retainer ring
and an el astoneric plunger seal noveable on the plunger that cooperate to
provi de snoot her operation and to significantly reduce the pressure that
nmust be applied by a user to retract the needl e. BACKGROUND ART

[0002] In the past, clinicians have sonetines conpl ai ned about the
magni t ude of the thunb force (sonetinmes called the "retraction force,"
"activation force" or "total force") that is required to initiate needle
retraction in syringes having retractabl e needl es. Wien using conventi onal
syringes having needles that are retracted by the expansion of a conpressed
spring, an additional thunb force is typically applied axially at the back
of the plunger handle following injection to initiate needle retraction.

The magni t ude of ' ' upon the
structure and opeﬁ‘ggpj)(gk f %%ﬂﬁﬁég&fgﬁ%a” of the
required thunmb force is Br t t G eeded to break, rupture,

renove or displace the cover over the opening into a retraction cavity
I nsi de the plunger handle. Another part of the required thunb force is

TECHNICAL FIELD

[0001] This invention relates to medical devices having needles that are
retractable following use to reduce the likelihood of reuse, needle-stick injuries and
accidental contamination of healthcare workers and patients, especially by the
transmission of pathogens carried by bodily fluids. More particularly, the invention
relates to a medical device having an elastomeric retainer ring and an elastomeric
plunger seal moveable on the plunger that cooperate to provide smoother operation and
to significantly reduce the pressure that must be applied by a user to retract the needle.

BACKGROUND ART
[0002] In the past, clinicians have sometimes complained about the magnitude

» o«

of the thumb force (sometimes called the “retraction force,” “activation force” or “total
force”) that is required to initiate needle retraction in syringes having retractable
needles. When using conventional syringes having needles that are retracted by the
expansion of a compressed spring, an additional thumb force is typically applied axially
at the back of the plunger handle following injection to initiate needle retraction. The
magnitude of the thumb force that is required depends upon the structure and operation
of each particular syringe. One part of the required thumb force is attributable to the
force needed to break, rupture, remove or displace the cover over the opening into a

retraction cavity inside the plunger handle. Another part of the required thumb force is



WO 2012/ 003343PCT/ US2011/ 042628 attri butable to the force needed to rel ease
what ever structure is holding the spring in conpression. If the required

t hunmb f orwe 208/d083a3gr eat, especially for clinicians havipag/usomlijosdsasnds, it
can be difficult to retract the needle after an injection. This can cause
the user to nove or twist the syringe while a needle is still inside the
patient in order to gain nore | everage. Al so, unless the structural
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syringe having a retractable needle and a piston with a piston packing that
i s confingedo jark or eveve abripdy priov theeedleselactian.t o the piston. FIG 3
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and a plunger with an axially slidable plunger seal having a transverse web portion that
seals the opening into the plunger retraction cavity prior to retraction. That syringe has
a cutting tool disposed on the forwardly extending tip of the plunger that cuts through
both the transverse web across the opening to the retraction cavity and another
circumferentially extending tab that secures the needle retainer to the barrel wall.
Because of the cutter positioned behind the transverse web, there is a risk of premature
rupture of the web during injection, which is not desirable because the remaining portion
of medicine in the syringe could flow back into the retraction cavity rather than into the
patient.

[0005] U.S. 5,064,419 (Gaarde) discloses a syringe having a retractable needle

and a piston with a piston packing that is confined to prevent axial movement relative to

the piston. FIG. 3 discloses a thin membrane attached to the piston packing. The thin



menbrane seals off a cavity inside the piston until the flat head of the
needl e hol der punctures or destroys the nenbrane for retraction. The needl e
hol der i swbebth/iioss4pl ace by the closed bottom end of a bacrals2e@eiices t hat

I s di sposed inside the spring retainer. [ 0006] U.S. 5,180, 369
(Dysarz) discloses a syringe having a retractabl e needl e and a gasket

di sposed between the plunger and the barrel that is axially slidable on the

pl UngREMbIAI sEXK R badtyainsiuet ey pistd antihtde fistahsad be tiperedl holdert he
retraction cavity inside the plunger prior to retraction. The needl e hol der
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sharp edge that first bends and then breaks a diaphragm connected to a plunger seal
element that is confined to prevent axial sliding relative to the plunger cylinder.

[0009] U.S. 5,578,011 (Shaw) discloses a syringe having a retractable needle
and an elastomeric friction ring to hold the needle holder inside the barrel and to provide
a fluid seal between the barrel wall and the needle holder. That syringe has a plunger
seal that is confined from sliding axially along the plunger, and an elastomeric plug that
provides a releasable seal inside the front opening to the retraction cavity inside the
plunger.

[0010] U.S. 6,015,438 (Shaw) discloses a syringe having a retractable needle,
an annular retainer member to hold the needle holder inside the barrel and an a plunger
seal disposed between the plunger and the barrel that is axially slidable along the
plunger for retraction. That syringe has a separate, removable stopper that seals the

opening into the retraction cavity inside the plunger prior to retraction.



[0011] U.S. 6,994,690 (Kiehne) and U. S. 7,544,182 (Kiehne) disclose syringes
having a retractabl e needle and a tapered extension on the inner part of

t he head wb 2bivwossmedl e hol der that projects rearwardl y poThisesiti/ogte29i erce a
frangi ble portion of a fixed plunger seal as the plunger is advanced

agai nst the needl e hol der. However, in those syringes the plunger seal is
axially confined and cannot slide rearwardly in relation to the front of

the plunggsoif &£s % odu bbe (kfémﬁé)bérﬂi RPS! 7Bu4, $82 |(Kidhnendiselodmsyhges de as
the plungéer contacts the needle ho 012] A nedical device
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assenb y can nprise an astoneric réetalner ring that contacts
an i phurderwahtactd thmaemalermildero hel p create a liquid seal between a needle
hol der an inside wall .of the barr dt oId a I
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transverse astoneric web portion. The annul ar body can function as a

| i quirelqeiesd tmmtmretrarmlqm unger and barrel, and the transverse web portion
can seal off an opening into a retraction cavity di sposed inside the

pl unger prior to retraction. [ 0014] The annul ar body portion of the
pl unger seal can be nounted on the front portion of the plunger in such
manner that the body portion is axially noveable relative to the outside
wal | of the plunger to stretch and thin the transverse web across the
opening into the retraction cavity wi thout prematurely rupturing the
transverse web portion prior to initiating needle retraction. The forwardly
facing annul ar end of the plunger, disposed behind the transverse

el astonmeric web, is preferably configured so as not to cut the elastoneric
web when the web is stretched across the opening into the retraction cavity
prior to retraction, but can be configured to exert a force that is either
evenly or unevenly distributed around the circunference of the retainer
ring as desired. An unevenly distributed force can reduce the force
required to initiate novenent of the retainer ring relative to the barrel
prior to retraction. The force of the plunger is typically applied to the
retainer ring through that portion of the plunger seal that covers the
front tip end of the plunger handle, although, a portion of the plunger
handl e can contact the retainer ring directly in some cases such as, for
exanple, if the elastomeric web ruptures prior to contacting the retainer
ring. [0015] Prior to retraction, the needl e and needl e hol der
portions of the needle retraction assenbly can be biased rearwardly by a
conpressed spring. The biasing force is desirably slightly less than a
hol di ng force exerted on the needl e holder portion by a retainer nenber
that establishes a liquid seal between the inside of the barrel and



WD 2012/ 003343PCT/ US2011/ 042628 t he needl e hol der, and that maintains the
front tip of the needle holder in a forwardly projecting position relative
to the bawoebizwosisb retraction. As the plunger is fullypdepsessmtessi de
the barrel, the body portion of the elastoneric plunger seal can be pushed
rearwardly relative to the plunger and the transverse web portion of the
el astoneric plunger seal can be stretched, thinned, and eventually
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and dahai ogdidenwalt|aft thenpluogehto fstrietehniang thimathen franemensei web across the
opening into the retraction cavity without prematurely rupturing the transverse web
portion prior to initiating needle retraction. The forwardly facing annular end of the
plunger, disposed behind the transverse elastomeric web, is preferably configured so as
not to cut the elastomeric web when the web is stretched across the opening into the
retraction cavity prior to retraction, but can be configured to exert a force that is either
evenly or unevenly distributed around the circumference of the retainer ring as desired.
An unevenly distributed force can reduce the force required to initiate movement of the
retainer ring relative to the barrel prior to retraction. The force of the plunger is typically
applied to the retainer ring through that portion of the plunger seal that covers the front
tip end of the plunger handle, although, a portion of the plunger handle can contact the
retainer ring directly in some cases such as, for example, if the elastomeric web
ruptures prior to contacting the retainer ring.

[0015] Prior to retraction, the needle and needle holder portions of the needle
retraction assembly can be biased rearwardly by a compressed spring. The biasing
force is desirably slightly less than a holding force exerted on the needle holder portion
by a retainer member that establishes a liquid seal between the inside of the barrel and



FIG 1 is a perspective view of one enbodi nent of the nedical device of the
i nvention; FIG 2 is an expl oded perspective view of the nedical device of
FIG 1; wo20120083433 is an enlarged, cross-sectional vewptiraskolograsi on
view taken along line 3- 3 of FIG 1 wherein the needle is in a forwardly
proj ecting use position; FIG 4 is an enlarged detail view taken from
FIG 3 but show ng the el astoneric seal across the front of the retraction
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the biasing force of the compressed spring to propel the needle holder, spring and
needle rearwardly through the ruptured web of the elastomeric plunger seal and into the
retraction cavity. As the plunger is fully depressed into the barrel, a thumb cap at the
rear of the plunger can be lodged inside a cylindrical collar at the rear of the barrel so as
to render the thumb cap substantially ungraspable for reuse.

[0016] The use of an elastomeric retainer ring in combination with a plunger seal
having a body portion that is axially moveable rearwardly along the barrel and an
elastomeric web portion that can be stretched and thinned by such rearward axial
movement of the body portion prior to retraction is believed to provide smoother
retraction and to substantially reduce the thumb force that must be applied by a user to
initiate needle retraction. Smoother operation and a lower required thumb force are in
turn believed to reduce motion of the needle tip either forwardly or laterally inside a
patient prior to retraction, to promote the usage of devices having retractable needles by
clinicians, and to thereby reduce the incidence of unwanted needle stick injuries and the
associated spread of blood-borne pathogens due to inadvertent contamination by

contact.



FIG 9 is a top plan view of the nedical device of FIG 1; FIG 10 is
an enl arged cross-sectional horizontal view, partially broken away, of

anot her ewbaedizmesdssof the nmedical device of the inventi eoTwsesnaiomshe
needle is in a forwardly projecting use position; FIG 11 is an enl arged
detail view taken as indicated in FIG 10; FIG 12 is an enlarged
cross-sectional horizontal view of the nedical device of FIG 10 but

rotated 90 degrees aBRIEF DESCRIPJIONIORSFHEORAWANGS devi ce, wherein the
pl unger is fullx_ depressed into the barrel and wherei n({)he needle | fuIIy
retract ed;[0017] They epparatuss chrineriaVERERN ds dVENPD Hesraedansh sxpigined

(23812(2) %‘g@@ﬁé‘g&% %@8% g%gg&’%&é’ifht |h§ ARV:QH ggéd \[;\Sr spective view of the
medi cal d@IGecd of aFpésspéive view of one embodiment of the medical device of the
invention;

FIG. 2 is an exploded perspective view of the medical device of FIG. 1;

FIG. 3 is an enlarged, cross-sectional vertical elevation view taken along line 3—
3 of FIG. 1 wherein the needle is in a forwardly projecting use position;,

FIG. 4 is an enlarged detail view taken from FIG. 3 but showing the elastomeric
seal across the front of the retraction cavity being distended by the rearwardly projecting
head of the needle holder as the plunger tip moves forwardly inside the barrel;

FIG. 5 is a cross-sectional elevation view of the medical device of FIG. 3 wherein
the needle is in its fully retracted position;

FIG. 6 is an enlarged cross-sectional detail view of the front portion of a plunger
as shown in FIG. 3, with the elastomeric seal disposed in the position shown in FIG. 3;

FIG. 7 is an enlarged cross-sectional detail view of the front portion of a plunger
as shown in FIG. 5, with the elastomeric plunger seal displaced rearwardly from the
position shown in FIGS. 3 and 6, with the portion of the plunger seal that previously
extended across the end of the plunger having ruptured and contracted to the sides of
the forwardly extending end of the plunger;

FIG. 8 is a bottom plan view of the medical device of FIG 1,

FIG. 9 is a top plan view of the medical device of FIG. 1;

FIG. 10 is an enlarged cross-sectional horizontal view, partially broken away, of
another embodiment of the medical device of the invention wherein the needle is in a
forwardly projecting use position;

FIG. 11 is an enlarged detail view taken as indicated in FIG. 10;

FIG. 12 is an enlarged cross-sectional horizontal view of the medical device of
FIG. 10 but rotated 90 degrees around the longitudinal axis of the device, wherein the
plunger is fully depressed into the barrel and wherein the needle is fully retracted;

FIG. 13 is an inclined elevation view of another embodiment of the medical

device of the invention;



FIG 15 is an enlarged, cross-sectional horizontal elevation view taken
along line 3-3 of FIG 1 wherein the needle is in a forwardly projecting
use posi twonoendsiss covered by a protective cap; PCE&USI@ 1i0%2628
cross-sectional left side elevation view taken along line 16-16 of FIG 15;
FIG 17 is an enlarged, cross-sectional horizontal elevation view wherein
the plunger is fully depressed inside the barrel and wherein the needle is
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needl e retm@ctBq®a cross-sectional elevation view of another embodiment of the medical
device of the invention when disposed in a horizontal position, wherein the plunger
handle has a stepped-front;

FIG. 19 is a left side elevation view of the entire (not in cross-section) medical
device of FIG. 18;

FIG. 20 is a right side elevation view of the entire (not in cross-section) medical
device of FIG. 18;

FIG. 21 is a cross-sectional elevation view of the embodiment of FIG. 21 wherein
the rearwardly projecting head of the needle holder has engaged and stretched or
distended the elastomeric web of the plunger seal rearwardly, and wherein the most
forwardly extending portion of the plunger handle, covered by the elastomeric web of
the plunger seal, is contacting the retainer member prior to needle retraction;

FIG. 22 is a cross-sectional elevation view of the embodiment of FIG. 21
following needle retraction;

FIG. 23 is an enlarged detail view taken from FIG. 18 that better illustrates the
stepped-front of the plunger portion of the subject medical device;

FIG. 24 is a cross-sectional detail view similar to that shown in FIG. 23 but
showing an alternate embodiment of the invention using a differently configured plunger
seal and the plunger being moved rearwardly relative to the barrel as it would be, for
example, during aspiration of fluid into the device;

FIG. 25 is a cross-sectional detail view similar to that shown in FIG. 24 but with
the plunger being moved forwardly relative to the barrel as it would be, for example,

during infusion of fluid into a patient from the device;



FIG 23 is an enlarged detail view taken fromFI G 18 that better
illustrates the stepped-front of the plunger portion of the subject nedical
device; wo0201240834324 is a cross-sectional detail view gicnmidsasiioderdat
shown in FIG 23 but show ng an alternate enbodi nent of the invention using
a differently configured plunger seal and the plunger being noved
rearwardly relative to the barrel as it would be, for exanple, during
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al ter nat i VeGpRerigein eslatgedf ciosSSecliénairglevationbuiewstaken alonglimeR8xe2B of
position before it is installed on a plunger handle; FIG 27 is a side
el ev&l®oRbvi ew of the pl unger seal of FIG 26; and FIG 28 is an
enl arged cross-sectional elevation view taken along |line 28-28 of FIG 26.



WD 2012/ 003343PCT/ US2011/ 042628 DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS

[ 0018] One enbodi nent of the nedical device of the invention is described
and expl avoedi2oosssel ation to FIGS. 1-9, wherein syringept@®usemoimes as its
principal parts barrel 24, a needle retraction assenbly installed in the
front portion of barrel 24, and plunger assenbly 12 that slidably engages
an opening in the rear of the barrel. The needle retraction assenbly

conpri ses needl e JESORIPTI®ON 09ETHE PREFERREDEMBODIMENDS 22 and ret ai ner
menber 16. A renovabl e needl e cover that protects the tiﬁi&# of ne&)dl e 2
[

during padR@#8h&neambegdinentef tbedpagical devies of isunveptien issdescripedyand 5

onboRBITES i FoiBBSR o FGE M. whifolBRGE: 10 Baflflies 38 i pfftiparpans
13&_1zbla|rrel 24f [aﬂg;éédilellcaintmtioﬁ;bgsenmy gjﬁaltanb'mt 1Etret frodly?dﬁiowi ?mbax{ntﬁlo%dand .
radl a ext endl n nges. rovidin contact. syrraces r e | ex an
i ddiPigeRasee é%g@?ﬁ?@ap%{?ﬂé&agﬁ% OPENEY N %E?a&i%‘p‘gég%rb%h?ﬁ’be
flan .d@r?tﬁac?igﬁlés%rﬁﬂl BB HRkis §?|€Iedféq|\élaﬁ PRt h&ub Py, E6MPFéSioN spring

plurality of arcuately spaced, longitudinally directed ribs 98 tha rovi de
a se&?2 angd setairaremembed 16 mBvrebiayabise deedleotaser thaidpratecip éhe dip 6@1&@&5@” y

t i Ng.. 6 _havi d th h, whi ch ip. 70 . dl
ol ddb 9rEREAckRe B, cBPasT HHLAEAES feddr shup B T8 By A s oo
i NSi GRcbfY E8Verdd- sHEWE T} BfarplelitSreldtios @ bABIRRY dnsbatineanaf the pventicled
with one or nore notches 29 so that collar 30 can expand slightly if needed

i n oraggnolded plastianeadecoverded eFKpd. t37434 of plunger assenbly 12. The

provi si on t e t .t he
ot de. ar 000 SERY 7 BB ies RBMIRCoBy 36" R, SBRFAT PR RF RGN

I nsurfainges 128sgrovidind edm@ens titfgcdswor fia indleg rathdnmaitkliefinggsrofenaserap |@ger ess
graspable follow ng.injection and retraction to hel revent reuse o]

1 t
syri timeter collar 3pstisnysed) hehijed flangesBBya f@qlﬁéldtﬂiﬁgtel?lﬁ@@ sPIIYRRIOBEIN th a
| arg ' r : [ f QBN
| angric e & miGfln 8P sty Rpatey, fohgthainBhy QRELicAR 08 It SiedfRls
annulsgating sirfaceifogarrenpvable heedle dovpr,Bhd anapereds{owardly extandieg nosal 14.

Plunger . seal 14 is preferably unitaril ld froma c ressy Ql.e. rubber
at o ELaNg 88 -art eadsgiranal e enasdrin an o Bokdier BIBGE . dagiaty Y
porti ?ﬁec@”‘Whﬁﬂnﬂﬁ'eaﬁe&ﬂg*eﬁQéﬁdrPQséﬁmBiy‘i@Qs%raté&%siéé‘ bafel pabl RefgRg it6 €S
outwardly facing, axially spaced annul ar ridges 48, 50, 52 separated by

annul 6. 2ecoliare30 Boptiphally pspdded withyoneaarimare natehed 3P saithat golamdd aan
recess 46.

expand IsltlgrYMyl %f rl?ge@eg) i Cci)r%tereqo}3 %ohgro %0 t(ypeggl%g/ gr?dg%%%sz/ H’S%Wew%%

assembly 12. The provision of notches 29 allows the use of closer tolerances between
the inside diameter of collar 30 and the outside diameter of end cap 34 to insure a close
fit between the two parts and make plunger end cap 34 less graspable following
injection and retraction to help prevent reuse of syringe 10.

[0020] Plunger assembly 12 includes tubular body 38 with a larger diameter end
cap 34, a plurality of optional, arcuately spaced, longitudinally extending ribs 60
disposed around body 38, annular land 42, annular positioning ring 44, front tip 94, and
elastomeric plunger seal 14. Plunger seal 14 is preferably unitarily molded from a
compressible, rubbery material and comprises an annular body portion and a transverse
web portion. The annular body portion of plunger seal 14 desirably comprises outwardly
facing, axially spaced annular ridges 48, 50, 52 separated by annular recesses 54, 47,

respectively, and an inwardly facing annular recess 46. It will be appreciated by those

10



of skill in the art upon reading this disclosure that the forwardly

di sposed annul ar ridge or flange, as exenplified for exanple by annul ar

ri dge 48 wo 261280353 perforns the primary sealing functi egr/usheiliesiche
second, spaced-apart annular flange such as ridge 50 in FIG 6 prinmarily
serves to align the plunger seal inside the barrel. [0021] Referring
to FIGS. 2-3 and 6, annular recess 46 is deep enough to receive

coopef akillMRlthe E‘drgﬁﬂo@fﬂéa(ﬁh?nﬁi@ d8E10s@re thQBtHe forivagdly idigposédvaremular ridyger
seal 14 is nounted on tubular body 38 of unger assenbly 12 and ha

i ncl Prdtangeoras wxemplified o gxampld Jak apav ar 48| W e G &%f%ﬁ&eﬁ"%eal
14 t
or e DU B4 AT Jicolie, Socdnth dpabeaPirt Khnuial SRR sLffiastie ©
i nwas0liy Fflacsrm‘lnmnilylservesftoréllgngbe pdimyerlséatamstdeethedmrrand of annul ar
recess 46 _slides upwardl g\%é Itzhe inclined front fac of ,annul ar

I t

posi ti oni i80%1IngRe rHRE 5 @5 Br a&HH(?iraﬁec???]d‘ 45 JREP enqugh to

for I over
e TediVe oBPpBrAIRBHSiZoE o SRipc ahar B A G g ey
por t ildris mrﬁomtadgnertubemr bbdyr%ohlelﬂngereamnblydﬂ md)hﬂs an le:l(E@d feortrwials, t he

t b t | pck d |
T oA Saa i wall o ivhen sfstPragc AEPopt Sed PR MeRES e o r
sur f a¢auBlidhr Bady 30 #& openURRS BRd SkNpresBedt §Ven frohtinip our éﬁdeanmmar

intended to differentiate a surface havin ed?es that do not cut froma
sur f gositieainndngddeso theathe inwardly, faging partien oliptinger £68t d¢ iaktlei redr ¢tbse of

ol ungLPABb Bt RRMEER U Qv R IRIINES 1R 1288 o ArREId HbSTRIEE

edge ringat4 ahd lalgrigethentoptdfanplutargitg 44 pnfi Irthmfomardtyqabi‘mg sthne shoalder at
el astoneric web, parti cul ar% when the shear force exerted on the web_by

the the rear s¢fr éaBU'@t?err'ﬂ'S/ 46 sliaps tover cihec iearwasdlyefaging RaupEy shouldrr Qp i s
t t
o1 unpeSnitirihg 4l oRs Bie bEGY WeHforBN BRGer foal B cathissaho WK SAAM, 2

Cﬂ.n e Fi@Ss. aamch@ltbepttansaetémWeﬁs)qnhamrpéamfcer@ertseal M@Iaakﬁhatlm saad$ $hes5
throu rin 0 or a e ot he canf S at, at east

o CPBANE i e Tt pnd SE pPiAT oty a8 i deBed et Shpuil rdoas as
pl ungerrokd tﬁgé‘dvﬁé‘%@d' KErRirdahé %rrﬁ"‘bhﬁ’lt fs@ﬁ'abé’t 1’§ ﬁltér%éoﬁt‘d 'dﬁferélﬁtlehésa

previ ously en di sclosed, for exanpl e, uU. S 584. It will be
appr edifacehamingedges thatrdenot gut ﬁoauaawﬁeaelhawwaedaea? &hatoapn gut godl it t at e

t t that f 94 J 1 b,
ceal Sopull'ne syl hy Racn Bt oRY1B3Re 1 wbPa s53 bRtk BRNRE: Batbeos
cont ajecticit Aolged Hﬁm@@f bé@glolﬁ%'ahdtet\tvm Haveca! ronplip ngter a sardll rédiusan dactect |y
if transverse web portion 58 ruptures first. [ 0023]. Annul ar recess

46 ofedgﬁetmmmllaprefyeay tberplueger tip flemasutfisadhe tansverse rlastomericniveb,

I [ d
o ity Hehnghiey SR GEHEY Ao KRS oM e diodth o
FI GSthé arslintferamsd tdﬂetheowdb @3 Hwxe shehwnisi sirétched 5nd1rtﬂ|rﬁ1ed\/\lbgnreahwahbdy

portion of El unger seal 14 is .in Luts rearnost position relative to tubul ar
body neveraaniefdhe dubylacBodsonthe RUINGEEr of plunger seal 14 can abut agai nst
forwardly ubd Re & Rfldiged
front wal I[bg?tann g’ﬁb?@cg@ %Gﬁégﬁ{q?%e\?\n{d?&eg LPSng%ﬁgfﬁﬂEHregl |8néc |nge

f r ontplang fthat lsfpapeudtlaulapom tongitudg\ahavgsﬁ through syooget] 1Redrecan ke t o

GS. d 3, d nbl
et i 0NBe RGP eRoS dirafest (Feshe, BPIRBCT BMEsP SR BRI E aery of ghe ! "¢
' nserrEtr%dé?rdﬁfdhtttigpgi gmahgaéromet @di/atrtéhlelhﬁfo basy 204 fauilitdte feaetion

conpression spring then inserting retai ner nmenber 16, needl e hol der

18 aras$ haw preyiqusly heen disslosess fafexgmple] ind. %@56&5§ﬂculh\gl"tbfeapmr&%$dj| y
d b | 3
the. MSTEVST Plst 25 AdianBEd ibide P9rEL £ 36 Tadipt Rlrebfph HagRe R002 |,

hol deyt p1§ng§|' 2 os edirdly coversit byt ploggereseatar 4| thefehyi causing ditomt tnph%ltmter 65
inside the front end of nose 76 of barrel 24. At the sane tine, spring 22

is conpressed between the underside of |arger-dianeter section 62 of needle
hol der 18 and annul ar shoul der 65 i ngide nose 76. \Wen t he needl e
retraction assenbly is in the position shown in FIG 3, inside surface 80
of retainer nenber 16 provides a liquid seal between retainer nenber 16 and
the outwardly facing surface of |arger-dianeter section 62 of needle hol der
18, and outside surface 82 of retainer nenber 16 provides a liquid seal

agai nst the inside of tubular body 26 of barrel 24. The blunt, rearwardly
faC|ng end of needIe 20 can then be |nserted |nto the formardly extendlng

- — Y - o



WO 2012/ 003343PCT/ US2011/ 042628 [ 0025] As plunger assenbly 12 is
advanced into barrel 24 during an injection, typically by pressing a thunb
agai nst twonbiomp3436 of end cap 34 whil e sinultaneouslypexarsbéingsteesir war d
pressure agai nst ridges 42 di sposed around the front-facing surfaces of
opposed flanges 28, plunger assenbly 12 reaches a point where transverse
web 58 contacts and fl exes around the rounded, rearwardly projecting tip 64
of negdtfRt h@iaqwér rh8niver SEehdirchly fhrofigh 'BIU@&WSI 4f lovidtretgyrifi tramgyerssi de
chanber 90 of ringe 10 to be forced int | ui d pat hways 65 as annul ar

f r onwehupodions %wmr%ﬁésﬂaody port| on of elastomeric plunger seal 14

conti nues r ai nst
"l i ned SAPFSEANDr' Befed i B 10 ahuBP Bug eal 8 ARRL P oBERRRE®, D

i ncl it qubraitr megeil%aagal mtllﬁlmémardwrémdbe diftsideusfetubutar oy B8rarxbdy
portion of elastoneric seal 14 to nove, [ de, djsplace or sﬁ:r §c

r ear REP\IAS & Bregieteraningd sange Sf travsl Wtwieieﬁgth?.mlt@m 2% shawniin '§- d;é ad As

t he f: S r ive
o t tal g Pt AP in 05 TBRL T, SRBen e TG e Mgl |

bei ng4||etnegsaéa|yncbsirpmdlam retativedo dululaabody 3§, wularosuﬁaoe 86 aétfwff@arpéut |y

f t ot 94 d t h t d dl t
O e ehiger sk 14 o1 Sbue aganen farkeEIg TaahE Hntid shantadrr B AF tibfaPhSp e, ' M9
frontagtamy Bk Melind®AONBWEINYOf BRALRE rédibst460chr likdwisBabit adhmsheHelRicliAdd | s

sharp enough to function as a cutter prior to the tinme that projecting tip
64 p|fmnd:egrfecepﬁaonulaeposmcemrrm 44.ansverse web 58. [ 0026] The

t d { t t h I
T2 wni on RE4] B BReCla FIEE 2 HEF ot HeBufS PoriituBh, sl BT Y
rear \yeehibléd Qityeébplvmgt Fetafpér Q’ﬁelﬁiﬂb@wﬁ |f®|léiglér-3tlﬂarh@tel" Weiction 62 afisvedie web
58 and al |l ows ont tip 94 ofv\gq)unger body to contact, either directly

or i m@ldescilBy inserting afﬁ@'\#%rﬂs tp ﬁ'Qﬂg%%d rtHb%"QF odyepgHtionc dft Hrough

d £ | t
5 o Eonigs QUR i s B and B Insk M%%‘%%?@sbsg 16, Heplichaider o et ! on
needls@rlhglmmtdiihamebraof lbmeltthand anfvaneiad| thefDfareardipintige ibatrel 24turdict i on
t | dy 38, th the. bev f dl.e 20

e ratg i Lo dB o Nasriw 9BEING O i e it of aniel Palarid NG

4, 5 a8H anWl&é}%é %Phblééféﬁ |aeﬁw8r.§%|mdw hi Ydpefatiny %?wam}y

elastone iC ecause It was tight stretched across the opening defined
by f facingtanmubar sﬂomdem@énnsdelyheffrqmmd obnosmﬂﬁr¢fnlgarrele2map&tsthcfsatmee
trangverse web 2Fn contract

01 i SSPIG 22.05 6o TsaSest Bbwati I BG4 of (Pkr-diathelér 5atioW b2 of o,
of thRelfd holéfer neegh@ dnpuie'shbBlditbrRieendse &8 i\edh &fee nBedliecetiadtion

rearwardly by spring 22 to avoid hang-up during retraction. As a result,
r ef erassagidy Isircthe positian shoxsetn EIG03i msids padacs 8Drﬁfdeb%m%membert e

nose Pkl T 3BT bRt [RaREP et T PO AaRll ol sigpevr e

gl gstl%ger#dﬁar}aéwng@éct@ﬁa% 1ef ﬁgd@léf holder di &ramd @rutﬁdiﬁwlt?ﬁrce882 obf tetbmiegr
ody of plunger asse 1 After retrac t.he I ng
end dneRber 1§ provigeea lmd ﬁ@%le%g?aras It eufa%ep% U%éh"\%[ dé/e%é mﬁé g‘a%fﬁ Q

houl éﬁgg
angéﬂ ?r‘égbﬂ?ﬂﬁgflfﬁggﬁt%gdn of nv%ﬂhgﬁzg]cr@nge%nl%% is e SI m I a toybu
sl i gleddtgnding ftgr @0t oft haedleylnoldge 180amnd giluesd:unisepllaabmjreothe‘wlseeafdmnﬁd by
ti | e diff th 116 th ' i ded
b 0GR Ies Sliap iV RhouBnethodBAeTanY BroteRig filye frokn Lispsfif inyobefiihé'

retraghi eﬂbsﬁé! 2 WIQen’"§¥ megih g .é@&&é}hblba&némré MarAée fllRPcahmuMicHDhl igd
rearwardly during retraction. Another readily noticeable difference in

syri r&;éammedsfronetm@rbfevgtacbtfpmardiy extendingdirdef neegle 39, i tReougheaxialliiol der

18, ne hol der e t 42
P R e e e A

el astmw@ﬂ@ﬂdw}mbm oflddtre|Beicause the cusps are opposed and do not
extend circunferentially around the rearwardly extendi ng head of needl e

hol der 118, nedicine can enter the centrally disposed bore 166 of needle
hol der 118 and no transverse |iquid ffbow paths such as fluid pathways 65 of
needl e hol der 118 are needed to reduce the anount of ullage or "dead space”
that could otherw se be present. Except for these noted differences, the
structure, assenbly and operation of syringe 110 of the invention are
substantially the sane as disclosed in relation to syringe 10.




[0028] Referring to FIG 10, syringe 110 conprises barrel 112 into which
plunger 114 is inserted in sealing engagenent, which sealing engagenent is
provi ded vy 2a12w0834ari |y nol ded, rubbery plunger seal cowpriseegoags2annul ar
body 144 and a transverse el astoneric web 148. Wen annul ar body 144
contacts inclined shoul der 155 as plunger 114 is advanced inside barrel 112
prior to needle retraction, annular body 144 can nove rearwardly al ong

annul ar  syo62se Ab4SlupfePhEsaRblyl 12 is baeastad #ito diantl iR dursg @meinjectionp 148.
Retraction cavity 150 disposed inside plunger 114 has an open front end

L hat typicalyabyaresping adbumbragainrishumd cami3@ of ead@rr ¢hWhiRSIMHERNgQY Iocked
B AR R Sl Pt el

depr €s rte duarin an | njection, cap 162
i s defioppbbyd lfladges 28nplurayenwssembic ¢2 seddesod polird laenedtrarsyerse webedd ng

end cap, 162 | ess graspable for subsequent, w t hdrawal | unger 4 om
bar r €PNACHS and flexés Fffg-ﬂ'!ﬂ ﬁ]enropﬁgeg,r f@%{wwﬂx PE?JPQ}F‘%%H} 8% IOP T??fglerﬂé‘iﬁ’re{ér’]ol der
118 i i Lt Iarinsi dr5§o t igsi de
of by Sor Tor 3 4, O o S0 a0 B Rage 1O e
an opfencedgink fiuid gatbwayerb @fs bhanular fidit. sirédes 1i0Agot ¢he-kegly portimdofil,

needl 22 is attached needl e hol der 118 insi.d he cent I i sed
bor o SasoterE g s 19 arghugs dRwaSerd e R IEheG Flisfrotace 100;
retr gt éduted pépam_siaﬁcﬁrﬁeoal Siffazeatied. 388 thd eppamdyl e wer exértédne
front of barrel tip 112, and the rearwardly facing end of conpressed spring

124 ireamvardlycby rigelined sueaee ntP2 appinst mgnulsr caurfass 190 causesviiedapnylaei ng

annul.ar, s er .| er;di.a r ti f 18.

b od oo oPaHIENTbr S iinelic; 64 1a oo RNE! STAE, f¥hidde of oA (eahitan

el astremEivé ¢o bAhaian @ositionthgldty thaf tebular Pody B8le Asathtlanndidrigidy pmetibn bét ween

needl e holder 118 and the inside wall of barre|l 112. (ﬁ\/nré‘%: %Ea;lﬁace 11 4 is
a | r

desi eastomerisyserld 1#omeyes (easwardy Jiekativer (o, Jubdlgr ¢ NY&% rget i on
! ! ) _ . o

Coal CETIREE, Ebopbridn 55 bl beifiq ieqldh] Torned BAS o Mhthdi ddky 2, 1,

bet wpentiorgt & saetohedg taly andr tflunt atipyB4araridodsy thed dinttndieds reareardly ey 148

The. Berbvail et aingoueh afiseciln o 181138 this erbbater Rertvdrtion: 2o
FI GS. dtﬂe?"ﬁg)yt ?E}uga@rﬁtﬁfr fexPRardh? préjectind! figes4 bF4hbSnashiaHoider’ 481y ghak®

barrtg 112 mb pressure from'the user follow ng in injection,
r ear wanodigh to diiectiam@ss ar aatterr pson 40, thedtimeb#at peniecting HpP4 1piereesnPact

and rearwardl ,stend or dis el astonmeric web 148. As this occurs, the
annulpéﬂncgﬁﬁSﬁ?%\%ﬁé@“ﬂ%ﬂ%b%es agai nst the opposed annul ar shoul der

155 i nsi dqob26] Glheldantindicc Appidiiion enthiml fory tol4durhb capy S6r eRplmger y,
stretchi I’n]% el astoneric web 148 nore tautly as plunger 114 continues to nove
f or weasgemBllat i3, ewhishpisy peactice20coyis nag 1Ref sERotibnORINUGYS FAliRGeCaUseE i ng

th ’ t ' ' dl

|t o 1ERndIBPAAEAIGRe of REEEE B PHEABT.ENAIIEEe Wal Siidhd Bliges ol ¥

r Stza!fn?ft tilg)i o4 olibllhlrgﬁrmvsiﬁ&fgblftgbﬁla{t?gr ﬂ&écﬂly)ﬁegfcmeb_' t tly gif {tmsthlseoﬁeb]_etedl e
122 into barre as needl e hol der i s pus into, retraction, cayi
150. RaslieRwBiypiuses hefqrscontact is\mane) sarmbpys FeipINgE 08 Mbgk JB derwardly off ¥

of large-diameter section 62 of needle holder 18, thereby allowing compressed spring
22 to push needle holder 18 and at least part of needle 20 rearwardly into retraction
cavity 40 inside plunger body 38, with the beveled front tip of needle 20 also being
drawn inside and confined within barrel 24. Referring to FIGS. 4, 5 and 7, because the
ruptured transverse web portion 58 is desirably elastomeric and because it was tightly
stretched across the opening defined by front tip 94 of plunger body 38 prior to
rupturing, remnants of the transverse web can contract out of the path of front tip 94 as

13



seen in FIG 12 in conparison to FIG 11, annular body 144 of the plunger
seal is displaced toward annul ar wall 145 of plunger 114. Retainer ring 130
remai ns iwoaonuoasszspace 154, spring 124 is rel axed, anecmasdéaombsier 118
and needl e 122 are all disposed inside the retraction cavity of plunger

114. As depicted in FIG 12, needle holder 118 and needle 122 are rotated
90 degrees fromthe position shown in FIGS. 10 and 11 to better illustrate

f I angesontédts 286iRBranefibe?614Ad also out 683 Hathod hbedieardidel t®andafeedlee
invention is described and explained in relation to s ’grng 200 as shown in

i . ri
FI GS201as they arp@rofestertfaaswardly by fpsing(R? tesayqid fagarumbduiing kIRGIONs Ki$ped
and stared. i r Il r:

nse Pt BTN FIGRY ShE ke PBis FERadel ifto iattel 24 dfeTiopshtcr

pr ot eclakee spoingr22fEmainsescatgd meeahmul23shadderdd insidéinGse 176, avsl pniewlabus| y
noted in relation to syringe 10, needl e cover, K 206.is,shown i GS. 13-15
to i FeafserHaee Ryl bR %n'@g9b}’°&1¥np oﬁoﬂfgﬁ%&@ﬁ”%rﬂ!lu?%re %%b{l:y MPY&thed
tot | RRRE fy” 2N AR Getracti

cci AowRie o GRf pRouIEEH B or KbIACORLPEETH oRRREY BsSSibly OB AREREetraction |

r el edlseFdryvaadly sotenting endeoffspoing 22 dbes nel naxessaijlythavettogemair sgatgdmmt |

al t h%h it W H? %% .ag.%r eci at that such frictional engagenent can be

i mpl @RBHIAEFheH!ARE BdJREGPSE fown to those of skill in the art. For

exanpl e, tpe2fy FeGEoNnel1ed858EaRGthef ambogimeht GAE iMyeritidnrg whiclspthgs snap
ring, cooperatively tapered conical or ribbed surfaces, threads, or_the

Ibi ke,110natmagde simisgibysteob et slightly idifieraat thq)@hs@yéwgeoyo a% _dﬂ'%‘élsﬁég @_bﬁﬁﬁt Qe of d
B

asseni yvalAot tubslilagbddy dné ¢f ikepluader abseinbiynto wéntt fe¢raictior mavity ,150has f r ont
tip of needle cover 206 is open to allow the ca

b h d i
ol d Nesdle poier 14 Band,Depdls T2 AT RIIPIRE FCORETILQU TG (GIraGicn ABoBES |

havi ; ; ) : I
ceour 228, AOUECRe RRGRSe h 5 rRgR A o TSR r bR OdeR 115
Easser?lke?wéediemo&mi ‘e&,trmﬁﬂ@ﬂnbldmr?ﬂr& basdwa qp@fdeé, tedativedy pa]'[nt@ai ,rc]:usps

003 Referring next, to FIG .14, unger 204 syrd nge. rther .
compi9e343 thef Chapasnts ©aicsednr s wid pafios 144 8F Sidkle elfsiattpds
of cigighydrayeritiaal | BecRAcOe Aishaldr¥ dbposadidid dé hst ekénbcciRumvermtiailgi di ty
to plunger 204 and to mnim ze possible frictional contact between plunger

204 ?ndumnheneamrga/ ﬁxtmgmg fbeaqli ofaneetie hioldem i &r megdising cani entep e t hat
: . _
012/ 80% 3k Risised itk fon o8 risal? HORRL, 13l Ho B elbe.ithid fow eaths

r ecesuchlas flauppathwyel 6B of AbedRf hldenddis 24néedddits rédwdes thiecimmuint @fi. The
pl unger seal also has a transverse el astonmeric web portion Zﬂiﬁﬁglneozgi&
r

t hat Ypeei aesdead sspacey dhat iouichataeriyise rheinigsePen Eeregpbriop
Pecerdficrentes il Suct 48bntiy Bnd dadtaub 51 Byibg 1 9] P Afvenld are
pr ovislpstamiially the shmeasidisgobed irerdlatigt tvsyringel 1hger 204 from pul Ii ng out

of the plunger. seal as pl er. 204 is |1 ed rearwardly.inside barrel 202
during as dPBZ?] iﬂp%errmg to FLl?%d@BPYWPﬂ? ﬁggﬁp@pr”éﬁ g@{rregﬂ.)(agr'g}g pigh 8§”Wi nge
200 4 ~F } I d 5515\“1 hat are
thre:@eﬁ&?‘éﬁgggt gr inﬁs)e%l@cglc |%I é?iﬁgﬂgn‘gﬁﬁg ﬁeeegigllbegﬁ?f neggtehsy@%%i bgage 234
has ainitarity mioldsst edblsery tplungerisaal cempéasisgsarbagnyagboduifé andiatrangverseml e

h f d iQn 228 d b i on 2
| or gaastotiaoreRo 188 cifert Zpsiiarn BREY o4 PRk iraioBa SR0WEEL Hio,as
rear vanRher 1?4:@%@&&1’@%&@& Bélrﬁelaﬁzigg@r idacedis reraeticietaidulambody at4on to

FIG '15.7 During assenbly of syringe 2 el astoneri c retainer rig\g 222 is
st r etcgimenave geanwardly albag annwan sbefagp pl4G @f dlengereAdd pthareby streichipgt he

needl . e {1 : fy e h B HARS. into
pr i 173801 5 1vER P8 CRRREY SouE T i eaipieR POLGEL 11 e bfen T
bar r etord@hduthbt Is fiiléd by @yastemicriowel? 648 add snclosgd 2&dr encethat i bidcked bye
barrel 202 and retainer ring 222 is conpressed sufficiently against the

i nside of barrel 202 to prevent spring 256 from expanding and to establish
a liquid seal between head portion 224 of the needl e hol der and inside wall
of barrel 202. In the enbodi ment shown (FIG 15), a small annul ar bunp 272
is also provided on the inside wall of barrel 202 to provide additi onal
frictional support and engagenent between retainer ring 222 and the inside
wal | of barrel 202. Followi ng installation of the needle retraction
assenbly, the assenbled plunger, with plunger seal 220 attached, can then
be inserted into open collar at the rear of barrel 202 to slidably engage
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WO 2012/ 003343PCT/ US2011/ 042628 needl e base 234 and threaded end 228 of
body section 226 for achieving proper threaded engagenent. |f desired, it
will be apprecimsmd that needl e base 234 can |ikew se becatusach@ahepsi or to
inserting plunger 204 inside barrel 202. [0035] FIGS. 15-16 further
depict in nore detail the internal structure of assenbled syringe 200.
Barrel 202 conprises opposed flanges 232 near the rear end that provide

gri pRinddcn62Ce%s pRIngeRa 1'45i§ffulg dépressed MEide barent 12 \uringcartD fbllbing
rolling off a support surface. Rearwardly extending collar 230 is desirably

pr oviaiepjestinnnend capdég is gesisakly destgad iote apaelas eecess 144 %fdbﬁtbafr@I Pﬁu?ropen
R 3
o g b 1 Ter HESPRRR o SSERRP RAS BOIPRBL ARERY,

wi t h.baaredl 1pRef er abl y nested i nsi de, collar 230 foI | owi ng needI e retraction.

I nsert 208 is row d with vent 209 for refr CtIO a_.V|t 44, and,. al so
faci | i t at 40029 In ieirontromian qféﬁﬁ@hﬂ%fn%@%ﬁe'd&r Tads ﬁﬁé"eﬁdﬂa pRpition

[ 003Qihdr8 it sl ge™ eeﬂgsbeécfnth% .ﬁs.ld% bgarﬁégng A0 fBhetip 9 grbfrﬁéwe?%

conprising a cooperatlv and a and recess | sposed
i nsi dolderciit8 e)etendsrforﬂ\&wquouimob;mmmg/at thEOfEBomthd ohlearrelott2. oIRefwenlg o base

ond SIARhOl0 556 19, Redl 32 s Ak, B MEGTEC BowRr H0B s is the gepiely ~°°
sl i ghfidpbseBabére e Wé%n%@?eoofrohﬁrsééﬁor?oléo Oneiel fwaRAy | extélefihg AU of

provided at the front end of front section 260, but Sterl|lt¥ I S not
adverstastion spring: 24 s alsoesented againsteniannsiasrshouldesiaidhe fronkof barrak timper

Noeal 1236t 08 rinitiil FAEFE SR o B esied SPRNE 240 BOMARARG an xpry et
si m |aab|a\é|rﬁ;{)'f(ﬁ@él aAgainséit a%nﬁémlmdmgi)anﬁummldasnz@ cﬂrmuérger-dmeeter 254,
and need| ase 234 is releasably attached to the inside of needle hol der

body sggomyl 26 eedthaigen i@ abieedisdiolder] s helgtn BIRCEHRTqIgo 78k5agtion by
Sop gﬁ?&gséég g%%térﬂs g?@fﬁuﬁér rﬁﬁgﬁ@o%fgg %m%%m%%ﬁ& bRRkEss body

pring n co sSron ainer ri sposed around
needlneekid teldenekid 2a4.th&ansideawall wf haciehd 12prAnaular cslpaaémm ist desiraddy of

th dl hol d trally dj d . I
ci'r o PRPURER BRI DBt SR el i rebiete TBRBGHaN as wacursed béisibin
Roungﬁggghhs FtIGP1gf RBf i gtapam 4ﬁea'1loowsse%héeﬁcﬂﬂercbﬁtmeaﬂ&wérﬁbém47

di st rearwardly a gr i stance than woul d ot herw se be possible
pri oris thenebptprovidgddosidegbareelr tit2 betweelr setainer gingf 1 3dvaridatheeanaiar bedy r abl y

Pr OViﬂl%sarH elacstocr%eranrﬁlrcl;J Qve a“lf? of YHet Blun\é\gr gga 2 qg%ﬁé%%géel#nsglgllnlg/ ﬁ)tfi p2a§hway

being through the bore of needle holder 118 and needle 122.

[0030] Referring to FIGS. 10 and, by comparison, 12, as plunger 114 is
advanced fully into barrel 112 by thumb pressure from the user following in injection,
rearwardly projecting structures 140, 142, best seen in FIG. 11, contact and rearwardly
distend or displace elastomeric web 148. As this occurs, the annular body of plunger
114 advances against the opposed annular shoulder 155 inside barrel 112, which
causes annular body 144 to move rearwardly, stretching elastomeric web 148 more
tautly as plunger 114 continues to move forward relative to barrel 112. When the front
end of the plunger, acting through the plunger seal, contacts and pushes retainer ring
130 forwardly into space 154, projections 140, 142 rupture elastomeric web 148 and
retainer ring 130 releases needle holder 118 to effect retraction of needle 122 into barrel

112 as needle holder 118 is pushed into retraction cavity 150. Following retraction, as
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bore 250 of the needle holder to allow fluid to flowinto or out of liquid
cont ai nnment chanber 270 of barrel 202 through needl e 236. The projection
246, el aswomerimseb 242 and transverse flow channel 24@ceaspenaim2g o

provi de greater utilization of the volune inside |iquid containment chanber
270. [0038] Referring nowto FIG 15 in relation to FIG 17, as

pl unger 204 advances forwardly toward projection 246, the projection

cont 3eba il PRS.ONBIih CotParibh tE TSI NA, idnnLfardbsdyend4r sfatnaapliinget seal tshe
retraction cavity, while the front portion of annul ar body 220 of the

pl ungiésplacesl toward annsilarvall hé% ofplwnger 13AoRelainepring JB0ygMains FonNnUlar t he

pl unger ad ce_continues, I b 2 i r y ty.L A

abut gpﬁﬁ%i ﬁi{] 3‘?{%6{' sﬁoﬁ?@ggal?%édoﬁg%qlén@%@gggj? éﬁ?c%@%ﬁégé?rder%cﬂgs and
t hi ngigpoaetionBidecthecketdliohcdvity gfoplahgef 114ptAs elepicted op ddG. a2, edld t
shoul d be appreciated upon reading this disclosure that the use

r ear QKRN 1eaand gepdls 542 pemrotatpg 9 Aegiaes: frerpdhe pesitiop showns Wa'f'%’l%a%t or

edge,, i t: |_ast i at the region of contact
be?\/\/ggqu%{n{eok%é%?re@fs{tt)égég%ﬁg%ggﬁeﬁapﬁ%&'?g@gbar ation 019 the web fromthe
annul ar b§0@3tf dmothérhemtiodimehenéntbe ofventien psudeseribteidp andhiexplaedein eved
to be because the s tching far e o] h b. the a ar. .body
is spelelian Q98 é@‘ﬁd’st ﬁ'ég‘ﬂ? r'Eﬁﬁfﬁe{%g?: \,\E@.eig‘&qpﬁ%!o}ygggg%ﬁd &3 'gn t he
web ig%‘&teﬁg&aﬁgéa,oéhibﬁef%e%iéfe@t eéyr\rngo«l-:llw@% %ré‘fféfébl?%H lsedtRirel 202,

[ 003 nger seal noves rearwar ~plunger 204, the front end
of t ipdungern2@4 insertechdntohandgslidahly phgagieg theainsideriwalc o hastedi 2, andg 222

either directly or.indirectl nd ins to. Lt f j nt anul ar
pacbrogstigioaledpab VRS sesHio 235 Hs Seerd i HRE 1 K& B Ipsty el B
hol des|atisn t6lsgAsGS 10Yne&dIaicorer 206 Es gRdvn WEIGS hes3-neadlikustalte howi such a

rel eased, spring 256 drives the needl e holder rearwardly through the

openicayercannke faopstrueiedr and Jelaasablyagitaghemh o dhe dranigend 2bParidi20% 19 or med

as t I ski t . LS I i 4 back
o7t cPTafRl eBbee 858 i HoirlE ScBiGBNIAN e GobEbNGT s Nle T8 P10
web 248 igrdysirabhcieldagabdnatigehaehis thet fromt dfbarredj202t by frictié6al emgagementof t he
web can in sone cases rennin disposed between the front tip of th ([j)l.unger
and @dhaugl it wilhge appre¢iateg; hat sughductiqnal enggaement cah ks, B'meg’g? &in

di r egtl; C i ri : Ol h O\l ; i 17,
neeqariByf AAkndyi 5 Bidsel of Kalf FPtricfar O ol @xpffe Ane 3HERGHAI ShoabBrient |
end ahndpe aohie266 byawind aerarfmulareshamiting,restopacatively tapereg cenigabyr tibeed

di ing, At h t WD 2012/ Q03343PCT/ US2011/ 042628, 1 h and
i amSEPCaRa5Bes 1t 18- eorinBLaTe FOROSPS AL e PN RGPS  dh e PGS
need &P of Baref 20218¢ Bofn)SBYrodibiigy a 288 that hawiahgides topreingat @ end
protection agal nst acci dental "needl e “sti cks. [ 0040] Anot her

enbodacipgtbastel 202, itdglipossibleta bee de cap asna grideoduning assembled AGGOrdiNGt i on

to FI,GS. 18-23 of ' ] L . f i ¢ '
300, tanerPistey gk ehitogl, BPfie VRGficrdfeirork OB gl U Bve 0208 008 507
a rettpallodbtie Beedb dbroathenind té pahit holdt beref gingao beppullédifrond ebahremd. 302,
and plunger 304 that is slidably inserted into an open

i defined b
Subs CAREN alseg witlbgyingescRdahaving detaetiable agpdles. e sat c30 £veRke dredan
furt i i i : i | t 326,
395 HhrERbid 6P Ak pRlediRRcdi tpRIhe Hdrtend 48 RKEHRMAIIEN 3Rt T2
needlgsseatretl fyonte miugttantineshti cosnphisindga rfeedid toptbetbasrelof barrel 302 and

further conprises needl e hol 8, elastomeric . retajper nmenber 310
cgrrpr essedgsﬁlg] ﬁ@fglf[@_g 'P@ité? %ié ignB@P9§fLé8ﬁP6|§YWé%e gbaﬁﬁﬂﬁefswp%%%%en
need| oﬂ%ﬁdéﬁd% 99d fd\ind NSirdRiolable Rsehap0g! a3Pdrality off Arcimifdientially
extending end of conpressed spring 312 1s i npeded fromforward novenent

r el atspaeetp amially @xt@idingyribs 2é2rteaprovides bgidity tarplunger 264 wngkto 8FNINYZE nose

ti 6.t hat al f i . di d
hoar Hassiis fintiogpl salaftoRR R IR AdA dnd PR R08 H bRhgRE SEREE AR e,
308 ignnetdr B G6Bh220 $R0SaA beeiaren ardendtectipbf predee 284 bvendnnular
transverse fluid flow path 332, which is disposed just forwardly of rear

tip 348 of needl e hol der 308.
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[ 0042] Plunger 304 preferably conprises a substantially tubular wall
defining a retraction cavity 330, the tubular wall having at |east two

ci rcunf erwot2oaddoyssspaced, axially extending ribs 305 prejceatscag/oimds al |y
outward to help nmaintain proper alignnment between plunger 304 and barrel
302, leaving a smaller dianeter section 318 of ribs 305. A |arger dianeter
section 340 is desirably disposed at the rear of plunger 304 that is

receipgabl e 4 584 ¢@n Qide RiaPwatdhp crsssodcabs @1 8WoWard Réouldiir @ 606f, pluageér
collar 342 of nedical device 300. The tubular wall of pl un%gr 304 defines a

I oggiéﬂédio;faadiljla@(r@mtm- rldter E]Ebtn'ggh sealialso 29 a I’Iléﬁnsh@fs@l 8 EPTB?“T twel ear
8 . ' .
web BPTgY 282 TFiKE 1) dal rpildes 4, S8R S8 4 1GRRRAR fadiph RN Br BAADECTET ' ©

di ampoar phGCid estradidnof Aphugesos30Z14 A il alitsidesrof pidtigey 20%i8 aeceived
projection 322 having a sloped front shoul der and_ a relativel

shoulifde GROPErESNgD @nnlgm?mpgsr/%@zgi BOuEE 280G 2 ANd Rﬁovgﬁéygl%%rsa Ei‘ék
of 1 TRLTRY forPelh TUPIAN oAl 2o I B ot R0 RSl ShplUge 204 & V°

i nsi depbled mMarkardlpingide baoreli202 tioring aapipation.dur i ng aspiration of nedi cal
devi ce 30

wal | of pﬁg%ﬂr T@G%%%ﬁiﬂeh%%%ﬁé%@ﬁ%ﬁgﬁhﬂg% gﬁgsgﬁ%@:"fr{)ﬁdﬁ%pw‘man
the %Sprg{rise%h rr?ééﬂlémbﬁcjtjﬁghéhn%eﬁ% pArt8Ofhiat Ate Othr&Aded @athér W& adifitatd 0 be

cante I ghtly out transverse plane that is perpendicular to the
commehahgingi needleal if acededs Nedileabasieviddehan@ Male shigaded csanties that is

Phe. i8eaSrahBnandeatic oitn e JErald 58y Fuc il St 2857 et
r et ainRely JERABAR2BIKLION lakeridrimet dkkd seeadh @2ashanfurthef comprisédat Bast

initial Fly concentrating the user's thunb force on one side of retainer
menbé@negearwardly faging ereisokorrio ¢t desaibedrinfapisedetaldn reletienye RlE- deed e

hol d 8 i nSi | - o| . . [
o DuitehaSinbiiCot St #8h; eRlidifelc ediifer ring,pa2lie UektorRd Shighifieo ©

I NS dl&athﬁbaﬂlbefﬁlfbliedlcﬁ@th@_adipbrtimb2346fMnteedalblholab@ntl%mhsepd Eoeiin 228 348
of needl e hol der 308, . causi n% el astomarg“g WegvgéY to be stretched gva{gl t he
r ear WartheynesdlelRalde’ joimsestedonte HPTIRGEPS WhIdRelS SAMPERSSEIN AN RPAY di y

a slig inoﬁingaélfc?HIs@‘['tgdri%éﬁ&?%l%?&’(ﬂlt@btﬁ%gdgé%c o P26 anddpriR D66 4es to
move torwardly, the Torwardly facing annular Shoul der of plunger seal 316
cont aeated msidebard 202aped iretairsdTotng @223@3cahptessed| suflicieally against toee

336, .th ' I I t | id dl |1, di t
sect /107198 28 Da e 20 eIPr Y T PR Pt GrPLON: o Bl edyah ST, e ™" ©”
OCCUlatwbER HeaRNBoRRR 234 R YRE HeedRA hoRIes @d' RisRie®all Dftbdrfel EODUSHeRe
forwardly into space 311 1) to the position shown FIG 22. As this

FIG 2
occurambediaend sbown (REG. 3%)7, a spall reanulailime &dRds dsqiprovides pe the inddger

ne" AL BEhaTHET R 16 gk Balipn HiciBRRM Bl Pad, dnsf BRGaGEREH: SRy ge 512
expangaingieasy 22birite the3PSidudall of Baered 22ar Eollbwing instakaticar of fei meatle he

retraction cavity inside plunger 304. Wen nedi cal deyice 303% is in the

f ul | yetragtion assepbly the @sgembiashalunger: wth piungar|segh el Aftached; gan then

retr I S ' h ; [ 0045]
The. 5% psH TR SheRERARr st fooFoP BIREFA0TES ucktly SREAAE itiRsice wall 1 1.

gl ass or {0034} INsediatbaseal34 uvith lar ewithouttieedle 286daldeadye attachad; dd thenei n,

Loe tBroRdeRipra engagement whh front end 428 TPbO3Y 'sachifl 2B8orRE rediie WTder "
seated inside barrel 202. Depending upon the internal configuration of need cover 206,
it can possibly be used as a wrench to turn needle base 234 to engage the threads with
those of body section 226. At the same time, rearwardly facing open end 261 of needle

cover 206 can be placed around the forwardly extending nose of barrel 202 to help align
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WD 2012/ 003343PCT/ US2011/ 042628 pol yet hyl ene and pol ypropyl ene, that can
al so contain other ingredients such as curatives, filler, reinforcing
agents, owbaommiosi4zand/ or plasticizers, etc., and that eamuseofiostwes or
nol ded under heat and pressure. Wiere the subject device is intended for
use in applications where the barrel can be in prolonged direct contact
with therapeutic liquids that can interact with plastic or that can be

degrﬁé@mebbagébﬁu tél'ﬁf"tl‘irehﬁéél &7l 20i8hef Wod§ eeitidh 2he ﬂorcuumle\im?urprobe:st ic,
pl astic should not be used. The tubul ar body or handl e of the unger of

t he ithreaded oengagemed. pﬂfeﬂ@sm,yltmmeb%fap;ﬂrg@ate@ that negdle bﬁﬁe gyhien |y
ro0adfEVaeiRt bt biloto ST ARG Hifuer 84t HRlnct o= B¢ ‘Jﬂger seal s

have ofte;],lomml AiBS. cr® 96! furket dbpictroiaemoragdetdibény iptérmpakrstruchae ef e

easily defornmable but that are approved for use with B grmac uti cal ade
f1 ui dgsambled syringe 2@%@%!@@%&%5{@% srpesachilapges 5 oeqf eaf?%r? t has

b

now REALEIREHRIAT shiBted 1 it USBEL rAGels A1 BRACRI SARRo 209 8GN RliAn, be

t he tolffeaaqlmpxomsmnfanejs Réanmardalyeepttemmag coNbeﬂS@oisdéelswahI)o provddesh hehind body
ortion that,. is sufficient rigigd to pr e areliable |iguid

Dot wianorn o33 igaomirssoreness ot aRcENt ko dfte Srebetedl dnd bl faliehele: o

the méeéagfzdsaiédde%nfa'bm&ea é?i&ﬂ@@lfoﬁ&ﬁho‘@ﬁ@ﬂhb%rﬁhé‘t@@@f plgngir tder ga, f or

exanpl e, during aspiradtion because the plunger seal is ideall

uni t 2401 is disbesedfinosioae sasﬁjyceat@hamtbn@nﬂcpM@f@biyalneStGﬁ’elﬂﬁﬂfbr%ﬂafu%\'{%

ana. eloied et BN 205e0F 29818 b PBHAR Rt 0oL e HRirafu eBUELCT

r eadiglay, uh@ralszm@tnlt@tbgdh@ms%rtr@aémr@lhwvémlarkgor@rp)m elqtmgmn@dwghe needl e
retraction assenblé‘@ permt retraction. An_elastonmer suitable for such

use can be[OQJ?ﬁ]prlan rgamhgp@ggenhgkycp\ﬁg in G 15,8 FiPath &0aUIaT SRR, fiNds258he
TRt o Mpdhie o CodBENIAG GELTIRR afdi bBSOEPHORREK dlsfrast ishietiont

t her o hat rmre easi |y orma an plastic
and tskatiomn Q@Opf oeedld covers208i trieapthe nfecretuoi neédigr base f234i L$spmv¢deﬂ 0 not

ot dEFOYIRP HEHPTA cPGROREIAL Dehaera brale SAerst and svingd 200, Thialve

pl astuhé é?die\ﬂél 9% cvf z{dm?%fe 8ha da%h%m rY apRftefr&h Rse T8 BEBANRI Pobder
can be nmad e, OI’ exanpl e rom pol ycar ate or

acr ylQpering Qéstudedlrduigmowdedat (Hmbencsqﬁhommm%or 6ut sterilityds not
dh t le h

eV B RLED a8 AT R eldbratfaTt SuBBhElnd el
changﬁ@lgbewhg‘@C%QéZQ@@q?s’%@R@d_ﬁ ;95432628 needl e are commercially

avai lable. Siml ard@E corrpressmn springs, typically made of netal, that

Cﬁnl Pe use[ﬁ%?ﬂ MNesdie 236ais dgsirably saftadhed toagrdle béﬁ@ 234 by alben(aroby rdmse
o cianotd Sipfafly bfRRfLafaORAER( fefiod dtsepihine annuiad B8468 008, dRgH

suspeedEnbast 23 iigiseldasaplysattached tolthel nside bf gresrtie diciden bediy i2260by

ot herw se present toget her within |iquids jnside the fléu d-.cont ai ni n%
por t iG9RBeEFtingbreRds ¢ed, 446 + Retasen SPERg ?é%é%ﬂmmeaﬁe mﬁ% annylar

avai 's@%‘c& bURlddr es%haghﬁoﬁeédlesﬂo et NoBuyHNSRY. S&B i C%Q?bi% HeRd i ©

further Inprove sea wer the force that nust applied through
t he monmyession h:ysretalher ey 222glisfosedearonnd needle boldet bead 224t Rearwardly on.

facing, projection 246 at the rear of the needle holder is centrally disposed and

comprises a plurality of circumferentially spaced inclined buttresses providing lateral
support. Rounding the tip of projection 246 allows elastomeric web 242 to be distended
rearwardly a greater distance than would otherwise be possible prior to rupturing during

retraction. Transverse flow channel 248 desirably provides fluid communication with
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[ 0049] One advantage of the present invention is that when the thinned and
tautly stretched el astoneric web 148 is ruptured, the rubbery nateri al
snaps baokowbidmosuBfi ci ent speed and force that the reswcrastopenkag is
sufficiently large for needl e holder 118 and the front end of spring 124 to
pass through w thout hang-up that could otherw se inpede conplete
retraction of needle 122 into body 112. Another advantage of the present

' nVe'bb'réJf?ElOS of 'fl\?é nte@alet hamérft@raw ﬂqw fceﬂomnwlotrlattaafr IRjuidGoneainment
substanti al ower than has previous een achjevable in conventional,
e (,;V%e

?:omm:harni:ar af baeb203 thieyas meadle t Thetripiestiar 240e slastemeric weh
di o G4Beany Sra RIS CoUE PRI cP 4 BEERbHE BTEroV b htpt iR B the

cut t iveturee lrm’@%hqmﬂ clai‘ntzibjhﬁ@‘nt ch@ﬁ\bbszvt)at is requi red to initiat eI
retraction, and part ecause there is. no.n ung
that nust [0@3 %be‘%@ieé@ﬁlg powrpthil: d5dntrelatignde ?:E?d’eﬁi P L@Q@E&%&S&anc
|
pre 'fégﬂ[v&%ﬁﬁ/ t%)g%rcrﬁi gg?jebﬁor\ 5456He y@%cttleﬁtco%%]%%térhgﬁ@vsfew 42 TQAinged to

retr reduced b t han irty percent (30% through use
of the chsteudtreamamltydmtattbe weiractmbns chwuibe dvhiler thienfrontt podiobedfi @vadar hedy t he

rone 2l Tenbl-Paer shehgorAetn Belines rontEr Sonfanalie8 BaTel PRAuAT e I
the H\sﬂa&e rf Sd\hceCeshtirtiés! @nhlialivddy 220 rseﬁaés Geanwardly uhfI0® Abuty aigarist

advant age of the present Invention i's that the use of a noveable plunger
seal annularsshauider 2116 lod pjungeirt 204, I\thlﬁbra‘r%@ stretphescandihins £lastamevierweb
el as

or cara? G ffie b by BriiaRuch o28" it SU0daLRpArReARRRG o [T s

medi ¢Rdclésureanat thet lbvsepbﬂag@éﬁvehaw faginignprejetaion! eVémQhthatheé hesfdrincd are
seal ed by a renovable plug prior to retraction

201250083 Pt TPIUSI9R,1180 %0 AuBlyre dhe relastemesic; web, a$rthenreginne 86 spntact
I
ek Ben R Tibliioh! 4P e WRERURE: 38 SBRERSUFEGPURS Le8 Aot e Ghidepy

oper aiddqrmiouadvtaetcagmn@fbrém ofr'emepnmger/apt This issbelievedntoobé Hecause dhe
novenent of the plun to initiate retra n. This snpoth rel eas

di r ectiejching forgst %’Eﬁ"gec{ gntthe ‘Qé%brgﬁyn@& %’@'ﬁ 89"% g aafﬁag’D SRRy @' QHW@ tfb‘l’ unger
seal S t dnat

s g A AR R R R i o
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[0054] Referring to FIG 24, as plunger 318 is noved rearwardly relative to
barrel 302, as indicated by arrow 352 and as would occur, for exanple, when
drawi ng awblinbossaso t he subj ect device, the body of pl pogarseeal26390 can
slide forwardly until outwardly projecting annular flange 322 of plunger
318 abuts against the rear wall of inwardly facing annul ar recess 354.
Referring next to FIG 25, as plunger 318 is noved WO

20124&%@%@ é%%@@%@@?etiféah&ﬁrﬁékuloh%f%lakedtsprm@rzsa ca9%angsheedl cat ed

by arr 364 and as wou occur, for exanple, when expelling fluid fromthe
subj @86 simwild:Egmalnenslded:tartaiamdo&gmag retraetipsy fos @mtegg@\ agalunﬁbﬂcqlqi@nt?hsu de
wal | of aLtr el | 302 will cause seal 350 to slide rearwardly rel ative annul ar
flan § plunger 318, thereby stretching el astoneric web 358 nore
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openi ng u ween the rear end of annular recess 354
and dlangéarBZﬁl %@anﬂ@smﬁllgﬂ—dlagmteem&e section 336.0055] Qther alterati ons and

nodi ficati o t he,i nvention | b
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di scl osed herein be limted only by the br oadest i nterpretation of the

appeseopressedrspiing Wiz h Reteinehmaibeis3 10 orowdas 13 fldia: $eal ketwegp needle

2012, 00334 305 Talg 2kl i0ia8 28 ah 03P Bard 2403 S §ha! fitlardly extending end of

compressed spring 312 is impeded from forward movement relative to barrel 302 by a
rearwardly facing annular shoulder 331 of nose section 336 that also engages a
forwardly facing annular shoulder disposed near the front of needle holder 308. Fluid
flow path through needle holder 308 is 334 preferably disposed between the bore of
needle 314 and transverse fluid flow path 332, which is disposed just forwardly of rear
tip 348 of needle holder 308.

[0042] Plunger 304 preferably comprises a substantially tubular wall defining a
retraction cavity 330, the tubular wall having at least two circumferentially spaced,
axially extending ribs 305 projecting radially outward to help maintain proper alignment
between plunger 304 and barrel 302, leaving a smaller diameter section 318 of ribs 305.
A larger diameter section 340 is desirably disposed at the rear of plunger 304 that is
receivable inside, or into close association with the inside of, rear collar 342 of medical
device 300. The tubular wall of plunger 304 defines a longitudinally extending retraction
cavity 330 that is closed at its rear end by end cap 338 and at its front end by generally
transverse elastomeric web 317 of plunger seal 316. Plunger seal 316 is seated on
small outside diameter section 318 of plunger 304. A radially extending annular

projection 322 having a sloped front shoulder and a relatively square back shoulder, or
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1. A nedical device having a barrel, a retractable needle, a needle
retraction assenbly, and a plunger that slidably engages the barrel,

wher ei n: wo 2012/dob®zneedl e retracti on assenbly i s bi asedpto/seajeeic2s he
needl e rearwardly relative to the barrel during retraction of the needle
and is held in place relative to the barrel prior to retraction of the
needl e at least in part by a retainer nenber that contacts the barrel; and

the BhHﬂﬁ#rsﬁﬂﬁw 'e%étl\itnstrﬂét@fé gs greferalslyi rovidaditb Yorevearti gunger s@alriﬂﬁel ve
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|1
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retraction-asse fromthe barrel as the plunger is advanced inside the
bar r déhe retractabl&SneEdb asstrobly firsyitherelty iitially, eonqestratingtthe ysansgbundea)

EO0! 3518 505 S8k B IBEREP ool S16 35 B A fcnEnf B ftGeP diiser iy from
relative to needle holder 308 and the inside wall of barrel 302.

[0044] Referring to FIG. 18 in conjunction with FIG. 21, as plunger 304 is moved
forwardly inside barrel 300, elastomeric web 317 eventually contacts projection 348 of
needle holder 308, causing elastomeric web 317 to be stretched over the rearwardly
extending portion of the needle holder and distended rearwardly a slight distance into
retraction cavity 330. As plunger 304 continues to move forwardly, the forwardly facing
annular shoulder of plunger seal 316 contacts the inwardly tapering shoulder 323 of
barrel 302 adjacent nose 336, thereby causing plunger seal 316 to slide rearwardly on
small diameter section 318 of plunger 304 to the position shown in FIG. 22. As this
occurs, front end 320 of plunger 304 causes retainer 310 to be pushed forwardly into
space 311 (FIG. 21) to the position shown FIG. 22. As this occurs, elastomeric web 317
ruptures, and needle holder 308 is no longer constrained against the force exerted
rearwardly by compressed spring 312. As depicted in FIG. 22 with reference also to
FIG. 21, as spring 312 expands, needle holder 308 and needle 314 are driven
rearwardly into the retraction cavity inside plunger 304. When medical device 300 is in
the fully retracted position as shown in FIG. 22, all portions of the retractable needle
assembly are disposed inside of barrel 302.

[0045] The barrel of the medical device of the invention can be made of plastic,
glass or any other material suitable for the intended use. As used herein, the term

“plastic” refers primarily to moldable thermoplastic polymers such as, for example,
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WO 2012/ 003343PCT/ US2011/ 042628 6. The nedi cal device of claim5
wherein the retainer nenber is contacted by at | east a portion of the

pl unger sweloendsly at | east one other part of the plungemr/us2o11/042628 7. The
medi cal device of claim5 wherein a portion of the elastoneric web contacts
and di spl aces the retainer nenber forwardly to rel ease the needle
retraction assenbly fromthe barrel as the plunger is advanced inside the

bar r @olyethylene afd gdigpropgicte| thavicxh elisclcdntaift wther eingrédients| astlonas i c
web is stretched as at |east part of the annul ar, body noves r rwarg@/
t he gHIAltyes. filler, re'nforg'ngTﬂ@e’i*FédP%Qfa'ﬂ%v?'&‘yobipﬁﬁt'ﬁlzﬁfel/ &the @Ndothel GBPRE as a

SYT'| B&fed or molded under heat and pressure. Where the subject device is intended for
use in applications where the barrel can be in prolonged direct contact with therapeutic
liquids that can interact with plastic or that can be degraded by substituents that can
otherwise enter the liquid from plastic, plastic should not be used. The tubular body or
handle of the plunger of the invention is also preferably made of plastic, and will not
typically come into contact with a therapeutic liquid prior to retraction.

[0046] In the past, the elastomeric materials used to make plunger seals have
often included crosslinked thermosetting rubbery polymers that are easily deformable
but that are approved for use with pharmaceutical grade fluids and are not readily
susceptible to leaching or gas migration. It has now been appreciated that the plunger
seal of the present invention can be made of an injection moldable elastomeric material
approved for use with the therapeutic fluids of interest that, when molded into the
annular body portion that, is sufficiently rigid to provide a reliable liquid seal between the
plunger handle and the barrel and to resist disengagement of the plunger handle from
the plunger seal when the plunger is withdrawn, for example, during aspiration. Also,
because the plunger seal is ideally unitarily molded from a single elastomeric material,
the material used should be of sufficient thickness and toughness that it can be
stretched and thinned prior to retraction, but not prematurely, and will also tear readily
when penetrated by a rearwardly facing projection on the needle retraction assembly to
permit retraction. An elastomer suitable for such use can be Uniprene® rubber having a
Shore A hardness of about 45. The material used to make the retainer ring is preferably
a crosslinked thermosetting rubber polymer that is more easily deformable than plastic
and that is approved for use with pharmaceutical grade fluids and are not readily
susceptible to leaching or gas migration.

[0047] The needle holder portion of the needle retraction assembly can also be
made of plastic or glass, and the use of plastic is preferred. The needle holder can be
made, for example, from polycarbonate or acrylonitrile-butadiene-styrene (*“ABS”). Such
polymeric resins and adhesives suitable for securing a needle to the needle holder (or
the needle tip in case of a device having an attachable, detachable and/or changeable
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10. The nedi cal device of claim1 wherein the plunger conprises a front end
that is configured to contact the retai ner nenber so that a force applied
to the rewveioenosmeber through the plunger is concentrapetd/usroaneaortion
of the retainer nmenber. 11. The medi cal device of claim10 wherein
the front end conprises a contact interface that is configured to contact
the retainer elenment so that a force applied to the retai ner nenber through

the pled@eare %ohﬂhédoidllb/yamnbmt &mdrlpmmpres'srdm sprirgs, etgpmaﬂ;d madeaof ng
portion of the retainer The di cal i ce f claiml
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fg{ﬂr)?gﬁiﬁétggg{hleﬁwwmqb.ld@?«ﬁ&dtahﬁerfﬁﬁd@éh@%ﬁg R bEHaasdtys b d the
invention. Conventional, commercially available lubricants suitable for use with plunger
seals can be used to further improve sealing and lower the force that must be applied
through the plunger to use the devices of the invention and to effect retraction.

[0049] One advantage of the present invention is that when the thinned and
tautly stretched elastomeric web 148 is ruptured, the rubbery material snaps back with
sufficient speed and force that the resultant opening is sufficiently large for needle
holder 118 and the front end of spring 124 to pass through without hang-up that could
otherwise impede complete retraction of needle 122 into body 112. Another advantage
of the present invention is that the thumb force required to initiate retraction is
substantially lower than has previously been achievable in conventional, commercially
available syringes having retractable needles. This is at least partly because the
present invention has no plug that must be dislodged to gain access to the plunger
cavity, partly because there is no cutting or breaking of plastic parts that is required to
initiate retraction, and partly because there is no need for a two-piece plunger that must
be operated to initiate cutting or breaking. Based upon preliminary testing, it is believed
that the mean thumb force required to retract the needle is reduced by more than thirty
percent (30%) through use of the structures and materials disclosed herein. It is
believed that the sliding and stretching of the elastomeric web of the plunger seal at the
moment of penetration by the needle holder contributes to a reduction in the thumb
force required to initiate retraction.

[0050] Another advantage of the present invention is that the use of a moveable
plunger seal with an annular body unitarily formed together with a transverse
elastomeric web permits the use of manufacturing tolerances that are greater and more
forgiving than those previously required to produce medical devices with plungers

having internal retraction cavities that are sealed by a removable plug prior to retraction.
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WO 2012/ 003343PCT/ US2011/ 042628 15. The nedi cal device of claim2
wherein the needle retraction assenbly conprises a spring that biases the
retract ablye 20eadbmst oward the retracti on cavity and wherpeirustée/onsas war dl y
projecting structure punctures the elastoneric web in such manner that the
spring can expand upwardly through the el astoneric web during retraction.

16. The nedical device of claim1l wherein the needle is rel easably

at t agtied) with thé deviees df ehe prasanit luwenasa eprdnyatarsl blowout ®echase of pekssurg use
of the device or prior to retractio 17. The madl cal device of
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r et ai ner deV| cl al m wherei n the

r et aifomvardanbeemest ef ted plmgecto initiate retrén@tlonTh'er hisestinoath mdeasee isfdirectly m 18
wherein, t ret ai Is an_el ast ring. 20. The nedi cal
devi @étn@p?%lgl {ﬂ fnﬁhg?'@ H‘etché‘sﬁetoél %e?“q%ﬁ%eFquHEqul?lelepgﬁbée%eﬁnge%h
Coop%néétsﬁle\f\nct& ﬂer Hrigd thatais | plﬁhetd‘%tQQHéelleléé)se%@!ﬁtlgﬁ 8y 168! Rtihugys d
cont al nnent cha i nS1 de the device he medi cal devi ce of

cl ai ferwardenetion phéhepphmger withouh ths bumpScnr\aatt@Ir@stﬂtmg figms brefaking plastic

surr %%n S, ﬁ%locpgmg D unn'gre]e p'IL?gts0 otr e 588.%?0* 'I|8P' SC&\éVIOYISW experienced in the use
of syringes having retractable needles.

[0052] Another embodiment of the invention is disclosed in relation to FIGS. 24-
28, in which a differently configured elastomeric seal 350 is installed on the front portion
of plunger 318. In general terms, the portion of the elastomeric web 358 that is
stretched over the opening at the front of plunger 318 is desirably thickened slightly in
the area 360 where elastomeric web 358 of plunger seal 350 is contacted by the
rearwardly extending projection of the needle holder as shown, for example, in FIG. 21
to reduce the likelihood of premature rupture of web 358 prior to retraction. Also, an
annular notch or groove 362 is desirably provided around front portions 344, 346 of
plunger 318 to reduce the plunger force that is required to advance plunger 318 inside
barrel 302 and to achieve needle retraction by rupturing elastomeric web 358.

[0053] Elastomeric plunger seal 350 preferably comprises a unitarily molded,
elastomeric body 350 having a substantially cylindrical sidewall having inwardly and
outwardly facing annular recesses 354, 356, respectively. Annular recess 356 lessens
the frictional drag along the inside wall of barrel 302 while maintaining a fluid seal
between plunger 318 and barrel 302. Annular recess 354 allows the body of plunger
seal 350 to slide relative to plunger 318 as plunger 318 slides relative to barrel 302 as
indicated by arrows 364, 352 in FIGS. 25 and 24, respectively.

[0054] Referring to FIG. 24, as plunger 318 is moved rearwardly relative to
barrel 302, as indicated by arrow 352 and as would occur, for example, when drawing a
fluid into the subject device, the body of plunger seal 350 can slide forwardly until
outwardly projecting annular flange 322 of plunger 318 abuts against the rear wall of
inwardly facing annular recess 354. Referring next to FIG. 25, as plunger 318 is moved
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22. The nedical device of claim1l wherein the annul ar body of the plunger
seal conprises a plurality of longitudinally spaced apart, outwardly facing

annul ar rwdges/dobat sl idably engage the barrel. WO PCT/US2011/042628
2012/ 003343PCT/ US2011/ 042628 23. The nedical device of claim1l
wherein the plunger seal conprises an annul ar body having at | east one

i nwardly facing annul ar recess. 24. The nedi cal device of claim 23

wher ‘?cbr’@vd—rb? Riate@eto Gaimel 302 45 indicdted [ni derow B6Haamd @satvolkhstcumdor
outwardly facing pr OlheCt ion that is received withjn anI é nwar dla/ faci ng
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el ast o claim erein the
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confi %ured t o contact

wher &CPsshibe erRglrgd ,aet[htpaéqr? Ségg&éflbif@,\ﬁ]at prowges acces?sa {o ggc\elcljlgere hefidr! M 1
cavity 330. Applicant has discovered that the force required to advance plunger 318
forwardly inside barrel 302 can be reduced substantially without increasing the
likelihood of premature rupture of elastomeric web portion 358 by providing annular
notch or groove 362 in the forwardly facing portion of the body of plunger seal 350
disposed around and slightly radially outward from front portions 344, 346 of plunger
318. As plunger 318 advances forwardly inside barrel 302, the substantially cylindrical
body section of plunger seal 350 slides rearwardly relative to plunger 318, opening up a
gap between the rear end of annular recess 354 and annular flange 322 of plunger 318.

[0055] Other alterations and modifications of the invention will likewise become
apparent to those of ordinary skill in the art upon reading this specification in view of the
accompanying drawings, and it is intended that the scope of the invention disclosed
herein be limited only by the broadest interpretation of the appended claims to which the

inventors are legally entitled.
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conprises at |least one rearwardly projecting structure that is configured
to contact and penetrate the el astoneric web extendi ng across the opening
to the rewoactymssssavity when the plunger is depressed ipagiudeoitgebsar rel
just prior to or during retraction. 28. The nedical device of claim
1 wherein the needle retraction assenbly conprises at | east one rearwardly
projecting structure that is configured to contact and di spl ace the

el astonmeri ¢ web extendi ng across the opening to the retraction cavity when
the plunger is depressed . inside the barrel just prior to or durin

retracti of0056] WhatjsclaiRedd&di cal device of cl gi m 9 wherein sai g devi ce
I's a single-use syringe. 30. The nedical device of claiml wherein
the barrel of the device is nade of plastic. 31. The nedical device
of cl ai m H.wherkeimedidat desicediavirig atbared\a tedraciabladmeedle, gl nesgdlle ref@mction

aher GSROTAD. Ak BN Geg Dl ey engades ty Balfpp whereint | °° ©1 €121 4

the needle retraction assembly is biased to project the needle rearwardly relative
to the barrel during retraction of the needle and is held in place relative to the barrel
prior to retraction of the needle at least in part by a retainer member that contacts the
barrel; and

the plunger comprises an interior retraction cavity configured to receive enough
of the needle retraction assembly that the needle is not exposed following retraction, an
elastomeric plunger seal disposed on the plunger, at least part of which is rearwardly
moveable on the plunger, the plunger seal further comprising an elastomeric web that
spans and seals an opening into the retraction cavity prior to or during retraction of the
needle.

2. The medical device of claim 1 wherein the needle retraction assembly
comprises a rearwardly projecting structure that is configured to contact, stretch and

rupture the elastomeric web as the plunger is moved forwardly inside the barrel.

3. The medical device of claim 1 wherein the needle retraction assembly
comprises a plurality of rearwardly extending projections that contact and rupture the
elastomeric web as the plunger is moved forwardly inside the barrel.

4. The medical device of claim 1 wherein the plunger contacts the retainer
member to release the needle retraction assembly from the barrel as the plunger is

advanced inside the barrel.

5. The medical device of claim 4 wherein the plunger seal contacts the
retainer member to release the needle retraction assembly from the barrel as the

plunger is advanced inside the barrel.
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33. The nedical device of claim24 wherein the plunger sidewall is nmade of
gl ass. 34. The nedical device of claiml wherein the plunger has a
f or war dl ywbaoizngsdabunt surface that is stepped |ongitudipaalUsye11/042628 35.
The nedi cal device of claim?24 wherein the plunger sidewall conprises a
plurality of circunferentially spaced, axially extending ribs disposed a
sufficient distance behind the plunger seal to permt rearward novenent of
at least a portion of the plunger seal prior to needle retraction.

36. The nedical device of claiml wherein the plunger seal and retainer
menber ar 6. nadd e medisal fevieno! siaiBtoWBETaIN fie EtAIE member is coptacia:

d I | dabl
or asty ras Eedtiofict i PUUREF SoR EbRA BBt Qe Bnarhe PG P Bl 70
t he device is used. 38. The nedical device of claim1l wherein the
pl unger seal I's_made of a nol dabl e el aﬁtorrer c material havin %suf I ci ent

t hi ckness ’and tch;?g’ﬁ'ﬁg!s‘:@ dayiceof claim Jwhetsie RRIHOR 9f the ¢ RARIOMETIG WED: o
el aohids gy pIAeEe Rikdnf HnbnﬂJe??owa%lygwéga&e&ﬁ% headie! pstrabiioh

penetrate tructure projecting rearwa romthe needle retraction
assemsbgmbly from thedhariél @srthdiphaiged és adearsfedcihsiden the dbanet.i si ng a ret ai ner
menber made of a crosslinked thernosetting rubber polyner that is nore
easily defornmable than plastic and that is approved for use with

gggr macre;ﬁ gﬁ' THea®Rdidal negica ™ ciatmnPivherAd the eRistsiRefic Rle i§ etrbfoheliag or

at least part of the annular body moves rearwardly on the plunger.
9. The medical device of claim 1 when configured as a syringe.

10. The medical device of claim 1 wherein the plunger comprises a front end
that is configured to contact the retainer member so that a force applied to the retainer
member through the plunger is concentrated on one portion of the retainer member.

11.  The medical device of claim 10 wherein the front end comprises a contact
interface that is configured to contact the retainer element so that a force applied to the
retainer member through the plunger is initially concentrated on one side of a rearwardly

facing portion of the retainer member.

12. The medical device of claim 1 wherein the plunger comprises a front end
that is configured to contact the retainer member so that a force applied to the retainer
ring through the plunger is distributed substantially evenly around the retainer member.

13.  The medical device of claim 5 wherein the plunger is configured to contact

the retainer member indirectly through the plunger seal.

14. The medical device of claim 1 wherein the needle retraction assembly
comprises a spring that biases the retractable needle rearwardly toward the retraction

cavity.
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WO 2012/ 003343PCT/ US2011/ 042628 40. The nedi cal device of claim23
wherein the annul ar body has at | east one inwardly facing portion that
contact s wbeoplwsger and is |ubricated. 41. The wediusadi1@esgee of
claim1l wherein the elastomeric plunger seal further conprises a forwardly
facing notch or groove disposed radially outward of the el astoneric web.
42. The nedi cal device of claim1l wherein the el astoneric web conprises a
t hi ckened area that is contacted by a portion of the needle retraction

assenbly prior to retraction of the retractable needle. .
15.  The medical device of claim 2 wherein the needle retraction assembly

comprises a spring that biases the retractable needle toward the retraction cavity and
wherein the rearwardly projecting structure punctures the elastomeric web in such
manner that the spring can expand upwardly through the elastomeric web during

retraction.

16. The medical device of claim 1 wherein the needle is releasably attachable
to the needle retraction assembly and can be changed during use of the device or prior

to retraction.

17.  The medical device of claim 1 wherein the plunger is configured to
concentrate a forwardly directed force applied through the plunger against a portion of
the retainer member.

18. The medical device of claim 1 wherein the retainer member is elastomeric.

19. The medical device of claim 18 wherein the retainer member is an

elastomeric ring.

20. The medical device of claim 1 wherein the retainer member and the
plunger seal each cooperates with an inside wall of the barrel to provide a sealed liquid

containment chamber inside the device.

21.  The medical device of claim 1 wherein the plunger has a blunt forwardly

facing surface surrounding the opening into the retraction cavity.
22.  The medical device of claim 1 wherein the annular body of the plunger

seal comprises a plurality of longitudinally spaced apart, outwardly facing annular ridges
that slidably engage the barrel.

28



WO 2012/003343 PCT/US2011/042628

23.  The medical device of claim 1 wherein the plunger seal comprises an

annular body having at least one inwardly facing annular recess.

24. The medical device of claim 23 wherein the plunger comprises a tubular
sidewall having at least one outwardly facing projection that is received within an

inwardly facing annular recess of the annular body of the plunger seal.

25.  The medical device of claim 1 wherein the retainer member is molded

from an elastomeric material.

26. The medical device of claim 1 wherein the needle retraction assembly
comprises a rearwardly projecting structure configured to contact the elastomeric web.

27 The medical device of claim 1 wherein the needle retraction assembly
comprises at least one rearwardly projecting structure that is configured to contact and
penetrate the elastomeric web extending across the opening to the retraction cavity
when the plunger is depressed inside the barrel just prior to or during retraction.

28. The medical device of claim 1 wherein the needle retraction assembly
comprises at least one rearwardly projecting structure that is configured to contact and
displace the elastomeric web extending across the opening to the retraction cavity when

the plunger is depressed inside the barrel just prior to or during retraction.
29. The medical device of claim 9 wherein said device is a single-use syringe.
30. The medical device of claim 1 wherein the barrel of the device is made of
plastic.

31. The medical device of claim 1 wherein the barrel of the device is made of

glass.
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32. The medical device of claim 24 wherein the plunger sidewall is made of

plastic.

33.  The medical device of claim 24 wherein the plunger sidewall is made of

glass.

34. The medical device of claim 1 wherein the plunger has a forwardly facing

blunt surface that is stepped longitudinally.

35. The medical device of claim 24 wherein the plunger sidewall comprises a
plurality of circumferentially spaced, axially extending ribs disposed a sufficient distance
behind the plunger seal to permit rearward movement of at least a portion of the plunger
seal prior to needle retraction.

36. The medical device of claim 1 wherein the plunger seal and retainer

member are made from different elastomeric materials.

37.  The medical device of claim 1 wherein the plunger seal is made of an
moldable elastomeric material approved for use with therapeutic fluids with which the

device is used.

38. The medical device of claim 1 wherein the plunger seal is made of a
moldable elastomeric material having sufficient thickness and toughness that it can be
stretched and thinned prior to retraction of the needle and will also tear or rupture
readily when penetrated by a structure projecting rearwardly from the needle retraction
assembly.

39. The medical device of claim 1 comprising a retainer member made of a
crosslinked thermosetting rubber polymer that is more easily deformable than plastic
and that is approved for use with pharmaceutical grade fluids and is not readily
susceptible to leaching or gas migration.

30



WO 2012/003343 PCT/US2011/042628

40. The medical device of claim 23 wherein the annular body has at least one

inwardly facing portion that contacts the plunger and is lubricated.

41. The medical device of claim 1 wherein the elastomeric plunger seal further
comprises a forwardly facing notch or groove disposed radially outward of the

elastomeric web.

42. The medical device of claim 1 wherein the elastomeric web comprises a
thickened area that is contacted by a portion of the needle retraction assembly prior to

retraction of the retractable needle.
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