WD 2010/ 065375PCT/ US2009/ 065540 0575329. 00296PCTPATENT I N THE UNI TED STATES
PATENT AND TRADEMARK OFFI CE GLASS SYRI NGE W TH RETRACTABLE NEEDLE
BACKGROUNROGH10MIdE378 NVENTI ON 1. Field of the Invention PCT/USR@O043s40Thi s
invention is a syringe designed for use with conpositions that woul d
typically require the use of chemcally nonreactive glass or rubbery
polymers, and further relates to a single-use syringe having a retractable
needl e that is also suitable for use as a prefilled syringe and that

pr ot ec08756339.00296PCIT sposed i nsi de the syringe from bei ng degr RIBRTENY
contam nants that |each or mgrate into the fluid-containment portion of
the syringe during storage or use. The subject syringe preferably has a

gl ass needl e hQNOFHE YNITER STATEBIRPATERTAND TRADEMARK OFFICEt hat cont act s
fluid contained in the syringe and has no glass parts that directly contact

each other. 2. Description of Related Art [ 0002] During recent
decades, plastics have displaced glass as the material of choice for making
nost of the syringes used throughout the world. The relatively | ow cost of
mass- produci ng nol dELASS SIYRINGE YWITHRETRAGTARLEBNEEDLUERSi ns has driven
the nove fromglass to plastic, coupled with increased enphasis upon

di sposability following a single use as a principal way of controlling the
spread of infections such as H V and ot her bl ood-borne pathogens. More
recently, plastic syringes having retractable needl es have al so becone

wi dely recogni zed and avail able as a preferred technol ogy for reducing the

l'i kel i hood of accident al gpeaebROUNSG S AR INVENTBDN ed exposure of
heal t hcare workers and patients to dangerous infectious diseases.
1. Field of the Invention
[0001] This invention is a syringe designed for use with compositions that would
typically require the use of chemically nonreactive glass or rubbery polymers, and
further relates to a single-use syringe having a retractable needle that is also suitable
for use as a prefilled syringe and that protects any fluid disposed inside the syringe from
being degraded by contaminants that leach or migrate into the fluid-containment portion
of the syringe during storage or use. The subject syringe preferably has a glass needle
holder and barrel, but has no plastic component that contacts fluid contained in the

syringe and has no glass parts that directly contact each other.

2. Description of Related Art

[0002] During recent decades, plastics have displaced glass as the material of
choice for making most of the syringes used throughout the world. The relatively low
cost of mass-producing molded syringe parts from thermoplastic resins has driven the
move from glass to plastic, coupled with increased emphasis upon disposability
following a single use as a principal way of controlling the spread of infections such as
HIV and other blood-borne pathogens. More recently, plastic syringes having
retractable needles have also become widely recognized and available as a preferred
technology for reducing the likelihood of accidental needle sticks and the related

exposure of healthcare workers and patients to dangerous infectious diseases.
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1 WD 2010/ 065375PCT/ US2009/ 065540 [ 0003] Although sone syringes
with glass barrels are still comrercially available, primarily for use in
prefill appl2opatsirns, syringes having gl ass barrel s ar epCypuisc@blogssaot
designed in such manner that the user can retract the needle foll ow ng use,
and the users of such syringes are, therefore, nore susceptible to

needl estick injuries and the associated |ikelihood of pathogenic

contam nation. Syringe designs that require the use of glass conponents
havi ng cl os§0003]eAlimugh csomeéesytinges cwith totassad@meisodaree stilr conmergially

o s EPIG, Bhtneuly” i 855 s R, SnblBY o PP At P baltR o,

prior typiceslly ridt debgnewrin 8gEs nanAe kit meeabermaauehamtheaEedlbefbllq;dnag suspar ts
are all ogeﬂ%to contact. each ot her A di sadvanlq%%e t hat has

been eBPErNEHSEE PhSHHR Sygsst ar) Hﬁfﬁf@f%y'?‘h?g%%;qegt"i"ﬁéot'?ﬁ& gk USe
med Ci BAY tRe a8bbitehIRERRRI oK ARINEEnthiitidionC ByiAba dsighs ki réddire

syrl nges to becone degra ed or contam nated over tine his tend ency 1s of

parti ctherse ohgiass canaponsants havied cipse talpsancesrcambe ﬁhf&mmwfmaw@r%e
commonipy; 5 Lar g%% tﬂétoutﬂﬂgfggast%et?ér?éi iy HS&bﬁétlBﬁ%ﬁFoﬁé 0 %?§§ use.
stor the

During prolon uen S Or other co onen astic
can | e@ahmareoalsdmncmnpmneekrb éd:mnlehtalobreakagze |dwengdramdh|mgnp$|or rhotuse it et ai ned

fluid can _attack or Wi of t s nmol ecul es
can i SVAREPS A, dBrionRd i Sty WP HecSlesh paTh e et Brefias! Baft ng
oxi dat iogtgeror ot her degradati on. Such degradati on can adversel y affect the
purity, properties and/or therapeutic effectiveness of a fluid before it is

adni ni st er ef0QQ4 A slisadviantagenihal Ras bagn @ae@@em@gnnéb%hlseéﬁmstlﬁwemﬂ%ﬁ d
toxic o h%atbhﬁé‘ﬁ of some me%i%@eqs] ergtftﬁgrr fweF%%thﬁgr I(%’(%f%%r}flélhgﬂ%é@e

needed t ret ract abl e ne but
cont ai timersyrisges de execonue degraledsor comarramtedecpvaﬂmreel alhis utepdenéyblise of o
| eachin

2 B0 8O0 R 55 RORER Byl 561 ARbA sflvop e

prolonged perlods such as months or years prior to use. During prolonged storage,
substituents or other components of the plastic can leach into the contained fluid, or
reactive components in the contained fluid can attack or react with components of the
plastic, or gas molecules can migrate through the plastic into the contained fluid,
thereby causing oxidation or other degradation. Such degradation can adversely affect
the purity, properties and/or therapeutic effectiveness of a fluid before it is administered
to a patient, and in some cases, can even render the fluid toxic to patients.

[0005] Accordingly, a single use syringe is needed that has a retractable needle
but has no fluid-contacting containment surfaces made of plastic or another material
susceptible to leaching or migration and no glass components in direct contact with

other glass components.
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SUMVARY OF THE | NVENTI ON [ 0006] The single use syringe disclosed
herein conprises a retractable needle and is particularly preferred for use
i n prefilwedomppbi7zsati ons with fluids that can interact PartUs2@omasisHe
syringe parts or with fluids that are subject to degradation by mgration
of gas nol ecul es through the barrel during prolonged storage prior to use.
According to one enbodi nent of the invention, the subject syringe conprises

a glass barrel and a needle retraction mechani sm havi ng a gl ass needl e
hol der that cooperate wtthJMMAB¥tQﬁ§HE:|WEM§|QN seal , pI unger pl ug and

friction ri Otﬁ? ﬂﬁ %ﬂghe:ugtg ngﬁre&% %ﬁls%l?segLHeqelﬁ r%@%rg rkdle

vari abl e vo contal nne pen I ng
pri mar iahyg is! partlcmlwlymrefdrremfoofusehe ppdaftllageqppmeétamsvmth ﬁuhbehbtaaareinteract

Accor di t o anot her enbodi ment _ of |nve at | east ,one. sl.eeve. nade
of 5 D, PIERSByINE PRIES B HERN i L a7 SpBlesh 1y c8pradanas SVdriaEtion
provi dgdstrﬁoléé@é%ﬁrobpﬁ thé B Hbﬂﬁ@ ‘fa%lbﬁg‘éd Qﬁr@gé)bﬁért foCugr TA'c@dSTrdﬁfg fohe

pI unger handle prior tTo retraction. 07] used herein, the term

" gl assongsmbedimenhef thes inyentien.sthai supieo SMB'ﬁQG eamprlees Reglass Begekand & e
f -t |
gf;sgéﬁeé8|e re[%%ggg?%ﬁééﬁ&ﬁémg@ﬂﬁ%aaf@ds%ah Htder “ﬁﬂt%d&%%& Wit %mxu' re

ener e term stic" can iInclud
bot h tblastmpétécstpilmgan@e’ahqwlum plug carpbfrictien srmthtede‘[upfb asnm-plasllgr‘ngmﬂ can

be resoftened to . their ondi tion by heat her ti rs
cannot Con@itel siafier ot AP R, i HHE v In Ve BRE ot iR e bl e
t her mogkpshding PrigtariBolyome trfe pokitiordsf, thePlurtjeridlbtive rcmneebérpélemecanﬁhg to

pol ypropyl ene, or . an acrE/lI ic resin, that also typically contg&)n ot

i ngr edPBRther smkedient pf4 ?x&ré\sentlpmtéﬁest%ﬂ%\fecm&e Kennaterighpien a§1
and/ or Qsﬁétﬂn%btzﬁféeraﬁ&cstam sttcg@}t |SB§8V|H§d k& F@@n?fhé‘ﬁ&tﬂ@ﬂ'owgﬁﬁtablﬁf& and

pressure. used herern, term "plastic” does not include either glass
or rubdeQSt@I mlmrefthetniamgeiﬁ’@ndlﬁpprwéd réteactione i n appl i cati ons where they

st 1o or FAfAAS Sl Mol FhEREM Giebh {Hafudd M Dol by bof: . o,
the i médillvérma‘(eﬂiaastsunable for us{aGﬁOQ]phAsmasamchgeade applkcatiennthat would

"el ast oneri i}' "el astonmeric material" refers primarily to crosslinked
t her no88IP#! grerqHHB&J%ﬁspol ynmers that are nore easily defornmabl e than

pl astics bquddstheé@e%%mafbrffh@ té'ﬁﬁ yvaéﬁb"réaarmbbmhegﬁ gstid andls and
are not readil y susceptl | e eac in or gas m grat I on.

2010/ oﬁwmwgmeﬁm5mrmoplastI9 erascains bg fespéened ttchéhQ'éPﬁ*Q'nﬁl u. d"
(rzliefsgef cBﬁ&ulﬂﬁﬁldlyyhéags 8gétt|nggﬁ OI@ﬂggso%veéﬁ Pﬁ%%@ﬁ%ﬁ@é@%&@g toget her
wi t hi nrefequlpjsnarnw e mdﬂdablbunthbrmptasltlm highppolynmrs sfichs \as, nfpesexample,
polyethylene and polypropylene, or an acrylic resin, that also typically contain other
ingredients such as curatives, fillers, reinforcing agents, colorants, and/or plasticizers,
etc., and that can be formed or molded under heat and pressure. As used herein, the
term “plastic” does not include either glass or rubbery elastomers that are approved for
use in applications where they are in direct contact with therapeutic liquids that can
interact with plastic or that can be degraded by substituents that could otherwise enter
the liquid from plastic.
[0009] As used herein, the term “elastomeric” or “elastomeric material” refers
primarily to crosslinked thermosetting rubbery polymers that are more easily deformable
than plastics but that are approved for use with pharmaceutical grade fluids and are not

readily susceptible to leaching or gas migration.
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[ 0011] Another significant feature of the present invention is that it has
no parts in glass-to-glass contact and al so has no plastic parts that
cont act awbi2quiidsxfssposed i nside the syringe before theproeasb@iosssaet ract ed

fol |l ow ng use. [0012] It should al so be understood and appreci at ed
that the apparatus of the invention, while shown in the acconpanying
drawi ngs without a needle cover, wll be provided with a renovabl e

protective needl e cover prior to packaging for shipnent and storage. 4 WO
2010/ 065375 [ADV0)SAS 08L00ES6D, BR EFTDHERR rferonpromaniyio HreidsNest can alsg 0013]

The apparatus of the inventi Ls furt.her d J i W
ol at) DR Subersltishsgis ARphBetupLbEhs: S bacs AR Arafedte |
Vi ew opresent tdipdhemnithioliqtide irsde thgefluid-comtaining potions pf $iriGge8. is a | eft
i de el evation vi f the ri of FIG 1; G 3 ,ght side
Z: evat i O\I’ll Vifgq,\‘j ﬁ}&%vg@e@gpﬁ%\énl ﬁgg&rgof fhe presen{: #nventlonI is thaf it Hds ro parts
in glass-to-glass contact and also has no plastic parts that contact a liquid disposed
inside the syringe before the needle is retracted foliowing use.
[0012] It should also be understood and appreciated that the apparatus of the
invention, while shown in the accompanying drawings without a needle cover, will be
provided with a removable protective needle cover prior to packaging for shipment and

storage.
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FIG 4 is an exploded front perspective view of the syringe of claima1,
FIG 5 is an enlarged cross-sectional elevation view of a syringe |ike that
of FIG Iwwi2otvashszspl unger partially depressed inside treTgisaes/obisne el ;

FIG 6 is an enlarged, cross-sectional elevation view of the syringe of
FIG 5 with the needle fully retracted, FIG 7 is an enlarged front
el evati on view of an enbodi nent of the barrel of the syringe of FIG 4,

FIG 8 is an enlarged front elevation view of an enbodi nent of the tip cap
of the syringe of FIG BRJEF DESCRIPGION Ok T BRANVIDKSSfront el evation view

o ST, Sl PO OBl i b

FIG 10 is sec onal ront eva 1'on Vview o
enbodi nelatiofo thedolidwing eirawiage whendint he syr i nge of FIG 4; FIG 11 is

partial 1y bFGReh adgPnt Slevafion MsuPHa emppaiiest Bt oy de.dl M VIR r | nge
of FIG 4, FIG.2 |sFé féft s'uae b{év@ﬂoﬁoiewmﬁefsymme@ﬂﬁ@tﬂ on view, partially in
section and partially broken away, of the plunger_plug of an enbodi ment of
the syri nge 8@ Fisca right side elevation view of the syringe of FI%
FIG. 4 is an exploded front perspective view of the syringe of claim 1;
FIG. 5 is an enlarged cross-sectional elevation view of a syringe like that of FIG.
1 with the plunger partially depressed inside the glass barrel;
FIG. 6 is an enlarged, cross-sectional elevation view of the syringe of FIG. 5 with
the needle fully retracted;
FIG. 7 is an enlarged front elevation view of an embodiment of the barrel of the
syringe of FIG. 4;
FIG. 8 is an enlarged front elevation view of an embodiment of the tip cap of the
syringe of FIG. 4;
FIG. 9 is an enlarged front elevation view of an embodiment of the glass needle
holder of the syringe of FIG. 4;
FIG. 10 is an enlarged cross-sectional front elevation view of an embodiment of
the plunger handle of the syringe of FIG. 4;
FIG. 11 is an enlarged cross-sectional front elevation view, partially in section
and partially broken away, of an embodiment of the plunger seal of the syringe of FIG.
4
FIG. 12 is an enlarged front elevation view, partially in section and partially
broken away, of the plunger plug of an embodiment of the syringe of FIG. 4;
FIG. 13 is an enlarged cross-sectional front elevation view taken along line 13-13
of FIG. 12;
FIG. 14 is an enlarged front elevation view, partially in section and partially
broken away, of an embodiment of the plunger cap of the syringe of FIG. 4;
FIG. 15 is an enlarged cross-sectional front elevation view of an embodiment of

the barrel grip of the syringe of FIG. 4,
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FIG 13 is an enlarged cross-sectional front elevation view taken al ong
line 13-13 of FIG 12; FIG 14 is an enlarged front el evation view,

parti al | ywonropewssizon and partially broken away, of an emrbodiSewaiessfiot he

pl unger cap of the syringe of FIG 4; FIG 15 is an enl arged
cross-sectional front elevation view of an enbodi ment of the barrel grip of
the syringe of FIG 4; 5 WD 2010/ 065375PCT/ US2009/ 065540 FIG 16 is
an enlarged front elevation view of an enbodi nent of the friction ring of

t he syringeF®. i d& an;enlarged front elevation view of an embodiment of the friction ring

of the syringe of FIG. 4;

FIG. 17 is an enlarged front elevation view, partially in section and partially
broken away, of an embodiment of the friction ring of the syringe of FIG. 4;

FIG. 18 is an enlarged front elevation view, partially in section and partially
broken away, of an embodiment of the stainless steel plunger sleeve suitable for use in
the syringe of FIG. 4;

FIG. 19 is an enlarged front elevation view, partially in section and partially
broken away, of another embodiment of the stainiess steel plunger sleeve suitable for
use in the syringe of FIG. 4;

FIG. 20 is an enlarged front elevation view, partially in section and partially
broken away, of another embodiment of the stainless steel plunger sleeve suitable for
use in the syringe of FIG. 4;

FIG. 21 is an enlarged front elevation view of an embodiment of the stainiess
steel barrel sleeve of the syringe of FIG. 4;

FIG. 22 is an enlarged cross-sectional front elevation view taken along line 22—
22 of FIG. 21; |

FIG. 23 is an enlarged cross-sectional front elevation view of another
embodiment of the syringe of the invention with the plunger shown in a partially
depressed position inside the glass barrel,

FIG. 24 is an enlarged cross-sectional front elevation view of the syringe of FIG.
23 with the plunger, plunger plug and friction ring depicted near the positions where
they are disposed when retraction is initiated and when the force of the compressed
spring is released to drive the needle holder, needle holder cap, needle and displaced
plunger plug rearwardly into the retraction cavity inside the plunger ;

FIG. 25 is an enlarged cross-sectional front elevation view of the syringe of FIG.
23 following retraction;

FIG. 26 is an enlarged cross-sectional front elevation view of the front end of
another embodiment of the syringe of the invention (shown subsequent to retraction)
wherein a portion of the plunger seal disposed inside the front end of the plunger
provides an engagement surface for the plunger plug; and
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FIG 17 is an enlarged front elevation view, partially in section and
partially broken away, of an enbodi nent of the friction ring of the syringe
of FIG 4v02010/065%5G 18 is an enlarged front el evati onpPerasoopasisual [y in
section and partially broken away, of an enbodi nent of the stainless steel
pl unger sleeve suitable for use in the syringe of FIG 4; FIG 19 is
an enlarged front elevation view, partially in section and partially broken
away, of another enbodi nent of the stainless steel plunger sleeve suitable
for use in FHe. 2Yris rayeenlargedscross-sectional Fradt elevationaviewndfathgegar ot of

el evati_on, vi ew rtial in.sectign .and partiall roken t her
erboai ABNes EaeEtoenfeh the sVREE bt it AR LoDt ¥l G5 Bnf S e, BLngEY
syringes elbséd Excepit for the oplibfal ptdvision ah adehangledhioughttheprmger sidewalkw of an
enbodi nent of the stainless steel barrel sleeve of the syringe of FIG 4;
FIG 22 is an enlarged cross-sectional front elevation view taken al ong
line 22- 22 of FIG 21, FIG 23 is an enlarged cross-sectional front
el evation vi ew of another enbodi nent of the syringe of the invention with
the plunger shown in a partially depressed position inside the glass
barrel; FIG 24 is an enlarged cross-sectional front elevation view of the
syringe of FIG
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23 with the plunger, plunger plug and friction ring depicted near the
positions where they are di sposed when retraction is initiated and when the
force of wbeomowps7essed spring is released to drive theproeask@oheisder ,
needl e hol der cap, needle and di spl aced plunger plug rearwardly into the

retraction cavity inside the plunger ; FIG 25 is an enlarged
cross-sectional front elevation view of the syringe of FIG 23 follow ng
retraction; FIG 26 is an enlarged cross-sectional front elevation

view of the front RESCHRIPHIQN OF THERRERERRER EMBOBWMEMNEE of the invention

h b t Lt - et | wh ' ti f th |
i Sposed T niti Refrig S BlSoray Ratrielad of U khRoltn LAMERSEOBRleE 52, ace
for theapelfigeap BBUGeed®d8Eplul§2lA ahd 6aadRdipTEa/SBaMEN §1ibse Preferably HesG. 27

is an enlarged cross-sectional front elevation vi §W\Aﬁ£ t he rear end. of
anot he PPRASEY sisposed. ewwardlyinfgiecting fingen atiehfoROwnBHBISN ERE PRATS Bhd of

: Ee Pl URGREeY it HePRRH ,o?ﬁ%?ér 72anl MctPRbIERJadtisif Shétiin@in theUtBar emPbe
rough the plunger sidewall. 7 .

the plunger. Plunger end cap 98 is preferably vented, to allow air to escape a retraction
cavity disposed inside plunger 72 during retraction of needle 48 following use of syringe
32. Barrel 32 is preferably made of “glass” and the portions of plunger 72 that are
visible in FIGS. 1-3 are preferably made of “plastic,” as those terms are defined above
and are discussed in greater detail below. Plunger grip 86 and barrel tip cap 38 are
preferably also made of plastic. It should be understood that any moldable,
commercially available plastic that is suitable for use in the intended application can be
used in making syringe 30 of the invention, provided that such plastic has all necessary
regulatory approvals required for such devices.

[0015] The component parts of syringe 30 are further described and explained in
relation to FIGS. 4-5 and other Figures as mentioned below. Referring to FIGS. 4-6 and
7, barrel 32 is desirably made of glass, which is known to be substantially impermeable
to gases and non-reactive with most liquids, and more particularly, non-reactive with
therapeutic liquids with which syringes 30 are used. Barrel 32 preferably has a stepped
tubular bore 44 with forwardly and rearwardly facing open ends, and further comprises a
curved, outwardly projecting annular flange 36 disposed around the rearwardly facing
open end. The forwardly facing end of barrel 32 preferably further comprises a smaller-
diameter section having a tapered annular shoulder 46, a substantially cylindrical collar
34, and a slightly projecting annular flange 35 at the forward end of collar 34.

[0016] Barrel tip cap 38, as shown in FIGS. 4-6 and 8, is disposed forwardly of
barrel 32, is preferably made of plastic, and comprises a stepped cylindrical bore having
a small diameter, forwardly facing opening 40 through which part of needle holder 54
and needle 48 project when syringe 30 is assembled as shown in FIG. 5. Barrel tip cap
38 also has a larger diameter, rearwardly facing opening 42 that is designed to
accommodate the outside diameter of recessed collar 34 of barrel 32. Barrel tip cap 38

can be attached to barrel 32 in various ways, such as by friction, snap-fit, or using an

DAL 1899420



WO 2010/ 065375PCT/ US2009/ 065540 DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
[0014] Referring to FIGS 1-3, syringe 30 of the invention conprises barrel
32, barrevotnw/eazrs38, needl e 48, plunger 72 and barrel pgrius2@86/0613a0 r el
grip 86 preferably has oppositely disposed, outwardly projecting finger
grips 94, 96. Plunger end cap 98 is disposed at the rear of plunger 72 and
frictionally engages an opening in the rear end of the plunger. Plunger end
cap 98 is preferably vented, to allow air to escape a retraction cavity

di spos@dhesive,der i (BanyeptiEr knowim qanser 2t using ¢in adtaehreeaigdevire dmh@Wse of

b |
! ungoBetgmp Bl B7oe g BRAiRAR Yl IRt S uebn @i i dRcRRNf, DBhed
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Pl unge r a arre e prefera stic.
| t sﬁob?% LSZUWB st¥bhe t%"g‘?‘fi%gr[ﬁ? @trgtﬁﬁme‘?&ﬁ%? gv%ﬁqrzlb é“@‘t stic

that igr ééﬂr%ﬁéﬁmdl@rrﬂm 35 at bR fronesTdsgrer el Ilt:absleéu faaébdyérat&@danﬁulmkl ng
syrlnge t he i nvention, provided that such pla has al | necessary

regul afeﬁq;sagprbﬁ/moylde@lqusld@@arr@i tie Gap 38 d,%effnbed beIOV\[ noektiomie Fé@ndonent
parts af, ﬁ'Yerr PEER Ia:ét?aéhmérﬁeﬁ'\eﬂ‘?oﬁc fid %b@ ’&%%rhé}cfa‘ﬂkaéééﬂ%bfeo
e I ow. | GS. 4-6 a

FI GS. 4 and ot ures as mentli on errin nd
7, bar adheggeite smmre aheynsrdelesumfacgldslargankdlamneta w&mng t46 toetheubutsidet i al | y
i nper nga ases eactive t h. nmost

bart1 cahdres, of G EaeHtel 3, i RBiAst Emblt PP Ao B 580 Altges 30
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smal | er-di aneter section having a tapered annul ar shoul 6,
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hol der ”??4{@98"%85[ eﬁ?&’%ﬁ%@ﬂ“ﬁ%‘é?&@g@%b‘é@% OPs assenbl ed as shown in
FIG 5. Bar pﬁi17qllpdé§ﬁe§8b§flré10ud1e§p%d 8y Msteh P Bt Phade 25 vaitdlon, fsnapng
opening 42 that 'is designed to accommmodate the outside dianeter of recessed
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variou
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in the art, upon di,n di scl osure. e, preferred attachnment nethod is
fricti dqgrt Hb%?é{éefraﬂlpe { ﬁ\er%ﬁp BinstAUGS- 38 and barrel 32, which can be
enhanced by[6d18I¢IGS. snieemméagdém@tnoﬁ@obrﬁeommht tdiea setrgbtidry nliﬁdhjaam ng
annul ar flange 35 at the front of barrel |f desired, a coo

annul afoNPEisEg relactablenerdleds. FaPIRSSHe P@’I'ng PB: @§9V%§2a§e‘?fg%§'f°[ @g'bel ow
inrel %hacfﬂct‘idh Fh§‘608 Né@ﬂ{eh@EF IQEﬁéfa'b a HohIEBH mMEhhRskdIs HavindPorke
sui t abl e comrerci aval esive to secure the inside surface of

| ar ger beveledtand, operinlum eng argl amintennatfleid path betveeeass theytworandsc a5prindl $&r 34

ri o Spar et st e el oiBEe 69085 SralRe Raabratfy Sei ehkeR )
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the fobﬁé‘éra%;ﬁrsttzﬂﬁle’%’ SEBPT &S of | QuRBBIE NEorRMerbISNy 2%8RAME edurblé hudtid.
FIG 5, and when conmbined wth any hydraulic forces experienced during use

of syr Frigeorsring 6§ds meeferatinmade afielapiemerig havinge deromeater arroPERigitPdact o
initi akGe"&id Qﬁéén%' of the needle holder 54 and barrel 32, and adequate for achieving a
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[0017] If desired, barrel tip cap 38 can instead be nmade as a slide-on,
snap-down piece; in two pieces that snap together around the front end of
t he barr e 20tr0/d653¢ce a cl anshel |, havi ng a fol dabl e hi ngectrhmstoolobzsws t he
cap to be applied fromthe side rather than fromthe front, which can be
hel pful if the needle is already projecting forwardly fromthe needle

hol der at the tinme the cap is installed. [0018] FIGS. 4-6 further
depi ct one enbodi ment of a retraction nmechani sm conprising retractable
need| e fldid-tight ngeat sshdrl subjectengtdihe sipeeating5presaures| likefpltadre Bacountered
frictign.ri ng 9 Edéf 48 is preferably a conventional netal needle
havi ng 3HFABI HEG &F YW NGs132-0ne bl unt end and an internal fluid path between
the two endfooﬁgrAmL@% hSedle 49 RbENOWRGE FQG amas rn%irfg esplbtied|behfrar these in

maki ng corrpressmn springs of that size. Needle holder 54 is esl r made
of gl ageamardly ifacing opreINg Rariehdd. the Rjunt endel/reedie 43 is degiab Xﬂ'é'iiaa‘%‘?yF

21 andygd, 11% Qﬁm@nﬁpgﬁ&%ﬁly;ﬁ iRy egm%a%ﬁ{;?&é&bx SHeRbahesfp sae® . or

of a suitable co urabl'e plastic. Friction ring 60|s
pr ef er althgherhtiebairekB2sind rm"tar dhﬂmefig:canmnneotﬁeofeﬂﬁearﬁﬁﬁcmﬂ meshepisfaresi ze

achi ov T ecgthrogy B fesua R it BBt el 3 GAPARRNT, focdl 42

subj erad tieolntsbﬁ mbmreatmmgn@écﬂsmmm 54 hﬁﬂynstallézefrencthentwredr diuusing ause of
syringe

th h dle 48 sho FI G b
expl odéH't%tél}ﬁ |dﬁé'9ﬂ"'ﬁé l?aé%]' \HB&?P? u*?eatslgﬁén Hggn?gﬁﬁ%fnﬁ‘? b&d% aQ%%Oarﬁ\gu‘Feénngnd
of neegil%é‘ﬁms'té?le@eﬁér’ﬁatﬁémdrﬂfﬁ é'Hoﬁ’fﬂné RERERIe APIHHING pHEvitEd thendiAtatHd v

faci ng end of barrel cap 38 after barrel tip cap is attached to barrel
32 andsafingin c¢mptﬂsa®n ingdnetatiationfofithe baserticean nmechani sm are instal | ed

through t heygeanvRelnd 3640 HRERIAENCEr PRESCU Bana/.! RLaRL InsRler sared! o

48 can be i Aser into ne and | nst'al fromt e rear,
or, if prsferaplya rsade aifl glaske @ingnbals bmr eEJIngatqm cgindrichle fronf secigon BEngnd reeedl e,

dl e hold d ' ta t h ' di
St uct SHESGRIRGaER s 5 Wi AN i ey el ifivalla e ML g
i nst al it @_cdn.t mef@ﬁirfgelto . fgtheedIe holdeP G20bf 6§ esrmbodimient tpheferably
enbodi nrent of FIGS. 4-6 and 9, needle holder 54 is preferabls%gr’rgfde of gl ass
n

and haéuraiereqqsm@eﬁeéoa &qneir%ihr@at 5% @b the Fept errhteguidgdhe blyns

hor t f th
Front - a8.F6, 7 Hbdhetbr! AHe R0t by aBaRSt KrERIP fadh BRLIet Q‘Z’E%‘S%f‘ﬁ?éﬁt )
pref er alste;bllfshmg Hiesid cmmmm:oa beapeerethet insidatof3Be asedlreartd adindderl cayityui de

t he bl (F1G 5) into position where it abuts agai nst
forwarg%) tﬁ@&gﬁgcyﬁﬂﬁﬁai hrgﬂto% der 55, establishing fluid communication
bet ween t he [00B1]dRefrif egalﬁetdlHGilﬁdthWmﬁFGfWered\tlnﬂomt 55Qalsmpmwgiesa
cyllndrlcal throat 59. 10021] Referrin aantoF

t aper e@te @reind Beedle 48 Whesgiaeadhgsive can be applied to ho% needle 4% in fler aX|aI
relation to needle holder 54 when the adhesive is cured. The inside diameter of spring

50 is desirably large enough to slide over elongated section 56 of needle holder 54, but
small enough to abut against the forwardly facing annular shoulder 124 of larger-
diameter head portion 58 of needle holder 54. The outer diameter of spring 50 is
desirably small enough to fit inside and be compressed inside bore 130 of sleeve 52
between ends 126, 128 (FIGS. 21-22), as shown in FIG. 5. Sleeve 52 acts as a spring
guide during compression of spring 50, lessening any tendency of the spring to buckle
during compression in the section where the inside diameter of barrel tip cap 38 widens.

[p022] Referring to FIGS. 4-6, friction ring 60 is desirably disposed around the
outside diameter of head portion 58 of needle holder 54 and in frictional engagement
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site around needl e 48 where an adhesive can be applied to hold needle 48 in
fixed axial relation to needl e holder 54 when the adhesive is cured. The

i nsi de diwoebavoesd7sspring 50 is desirably | arge enough taTaiscabe/063580

el ongat ed section 56 of needl e holder 54, but small enough to abut agai nst
the forwardly facing annul ar shoul der 124 of |arger- dianeter head portion
58 of needl e holder 54. The outer dianeter of spring 50 is desirably snal
enough to fit inside and be conpressed inside bore 130 of sleeve 52 between
ends 1@6h t2FheFo@Rardly- 22)ng ssrfade\wh frictidd Bng560 SlesirablySprovistes eealimgspri ng

o e SRaAn SRR SBs® e PG 57 S e SRCBRE Nt T
barr el ohi e hdRBieM5detdSresist the spring force exerted by spring 50 in addition to any
rearwardly directed pressure exerted on the front of needle 48 when needle 48 is
inserted into a person or object during use. Because any liquid disposed inside the
variable volume fluid chamber inside syringe 30 will contact part of friction ring 60, the
friction ring is preferably made of an elastomeric material that is approved or suitable for
use with such liquids and has a durometer within a suitable range for the size and type
of syringe, spring, needle holder, etc. that are being used.

[0023] Referring to FIGS. 16 and 17, the friction ring 60 disclosed for use in this
embodiment of syringe 30 preferably further comprises a generally toroidal structure
having a cylindrical bore 144 and a circumferentially extending, outwardly facing surface
comprising oppositely inclined surfaces 142, 143 joined along their lines of maximum
diameter by a flatter outer band 146 having a width approximately equal to the width of
each of the inclined sections. It will be appreciated, however, that other friction ring
configurations can be similarly utilized to provide sealing engagement between the
needle holder and the opposed wall of the barrel or other fluid-containment structure
prior to retraction.

[0024] When assembled as shown in FIG. 5, spring 50 and tubular sleeve 52
are desirably seated between an annular shoulder 114 (FIG. 8) inside barrel tip cap 40
and the forwardly facing annular shoulder 124 of head 58 of needle holder 54 as shown
in FIG. 9. After spring 50, sleeve 52, needle holder 54 and friction ring 60 are installed
as shown in FIG. 5, the blunt end of needle 48 is desirably inserted into the forwardly
extending open end of needle holder 54 as seen in FIGS. 5 and 9, and secured in
place. The outside diameter of elongated section 56 of needle holder 54 is desirably
slightly less than the inside diameter of forwardly facing opening 40 of barrel tip cap 38
to avoid undesirable flexing of needle 48 and to prevent spring 50 from jamming
downwardly into any resultant annular space between the needle holder and tip cap. It
will be appreciated by those of skill in the art upon reading this disclosure that barrel tip
cap 38 can be unitarily molded with a cylindrical pedestal positioned and configured
similarly to spring guide 52 in FIG. 5, in which case sleeve 52 is no longer needed.
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[9022] Referring to FIGS. 4-6, friction ring 60 is desirably disposed
around the outside dianeter of head portion 58 of needle holder 54 and in
fricti onavoengagssment 10 WO 2010/ 065375PCT/ US2009/ 065520 Twis2e09i065540he
outwardly facing surface of friction ring 60 desirably provides sealing
engagenment wth the glass inside wall of barrel 32, and provides sufficient
hol ding force on needle holder 54 to resist the spring force exerted by

spring 50 in addition to any rearwardly directed pressure exerted on the
front Sucheegedestal nhwd breoide thickes exaerirfoe@ tmt@oraomh%towqwd beyea@n

d d
c hanbopUite HERRIEaRTdaa Rolaf BaRgr of 116 Yeffet HEmeRy Rtibn 68 dtFRelle!
fricti hgldeirrﬁg i?ucglr af}wdabia}'wmdﬁslﬂlf sere ebeeskgmg gmdeﬂcbrespraig 5Oand icould -

r r suitable use suc ui ds as,. a in a
Pt obFebde, 360 HPPORCTEIoN gy aHaydTora PHGESD g micion fG Hossriordht
etc. thRaivaddif alﬁﬁldl@ oFé@rﬂact with ned¢@8#3ldeR84furihg Jefractioh@e didéuszad bélow.t he

friction rin di scl osed for use in this enbodi nent of syringe 30

preferably { ZﬂleRe@Hm i t9e §1GSgefds aﬂQy“‘t @ngi dB-2Gt PINASF e 7RabIaigraRly
| |
cyl i ndy bﬁ@)rlsgg ré%fed?‘ Lfl‘a(arlcﬁérfdfgfﬁr (;%gﬁs‘éﬁb% gﬁfn%gg sB?I’ g@‘&lé’tﬁfs%yorf ffd Ng

surface Inclin ol'ned along their
l i nes tfxbntraud mﬂhanhllar?ét prunlggr sletVa 64 slidahly insentahle ingide rhlaﬁv open fromt endof

approximtely e wi_dt h each o the ncl | 0 wil |
be appP ﬁ@n%%okév@d[ PURZE" 8Fﬂ'058'f R & EO'WS'F] g'ﬁ% frBlén Qﬁcan )be
si m | aelastorhktit bﬁmge@ pHUQJBQdQné %a‘aluﬁgeﬁéﬁdi@ﬁ dlkgbyet ingidee rewrespeninp| der
and the opposed wall the_barrel or. other ui d- cont ai ngetnt striJcture

prior t152r%ftnlare9€rrdwnd'e 74. Refeying Wf@ﬁU|§§1éé‘?rﬁ%d1%se|§H%\t/ﬁ HowlREPluBget oy i ng
50 and héHQ% % %' g?éfgra%ﬁl %é?jed%?aﬁléaky aﬁgaﬁﬁg f?%\’éf@l NaRd RBRMAIY Frmy der
) tip cap 4 or

114 (FI arrel wa facing annul ar
shoul d@peﬂl@@scﬁndweaatraamf cantydT & disploded beiween ﬂlﬁmman furthgr @mm‘\fsﬁéra

al | ed
20" snoRibraiy i ciunternBigf SpAd Spholahcbaaion okl aafl RbaliEhs: | PO
t he f orgathak )Comdceltlﬁb I‘mﬂdmwalledsfdgleés haerel GZhthelpkB\@eas?Zssemsenhed:InGﬂleS and
9, and secured in pla e di aneter of E:I oré?(ﬂt ed sef:tlon

rsodl o BRGENe Plunghr hatels 74 roteet B uye: Geeisea a (o aray riaeging ahaiy
forvar ‘i‘lbﬁgé ag %n%%md‘%n‘lﬂ\té’lfnapaforr\%rd‘iy Wa&ﬁ% atthuldt S&uldeu Tdetrat adduts

fl exing of needle 48 and to prevent spring 50 fromjanm ng domwardly into
any red@gainshitheiean and siddcef pingeesleene GfetiGe 20| wken Hnger Sleays. 64 t's wi | |

o PRI REGECA] i Lot Pl A psb oyt
posi t i aiispdsadbhetind agumladﬂangle 184y Icyoperahqsrwrhlg flange 8 15® rateiMeGand suppomhi ch
case Sle?as\{gmgrzlc .pFunger seaﬂ%%rln |xeg axial re]latlon to plunger handle 74.
[0026] Referring to FIGS. 10-11, an elastomeric plunger seal 68 is desirably
seated in fixed axial relation around the forwardly facing opening of plunger handle 74,
and has a plurality of axially spaced, circumferentially extending ribs 70 that provide
fluid-tight sealing engagement with the inside wall of barrel 32 whenever the forwardly
facing end of plunger 72 is inserted into sliding engagement with barrel 32. Plunger
seal 68 preferably further comprises an internal annular recess 162 that seats on
annular flange 81 of plunger handle 74 (FIG. 10). Plunger seal 68 is installed by
pushing it over the front end of plunger handle 74 until rearwardly facing annular surface
160 of plunger seal 68 abuts against forwardly facing annular shoulder 158 (FIG. 10) of

plunger handle 74 during the assembly of plunger 72. When plunger seal 68 is installed
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WO 2010/ 065375PCT/ US2009/ 065540 Such a pedestal could be made thicker
except for a top portion that should have an outside dianeter approxi mately
equal to wbabioafesi7he | ar ger-di anmeter section 58 of needlpeThisb@encs40 Such a
pedestal would still serve as a spring guide for spring 50 and coul d

recei ve and support friction ring 60 away fromspring 50 as friction ring
60 is forced forwardly and out of contact with needl e holder 54 during
retraction as discussed bel ow. [ 0025] Referring to FIGS. 4-6, 10-14

and 18oR(®luriyedhaadie’24, wmh@rr&tlmllde sunfge $83%6 ofeplonggt secl 68 isebtsrinside déeesy4,
el astorrerl c pl ungfer se 68 di sl%gsg n the f t end 8' unger
| YAM

sl eeve S84 a8d; M PHHP%E it P Ur‘i‘@%ﬁ@ﬁ ofSt a\éﬂ%&% ?Opﬁﬁﬁed\?? A&ndl e
74 andfrthuHHQW e?@ﬁbeG?IunQ@ld s@@v@ndu ng \i/Remasighgert brreeé réumié Rhéerté Linto

el astoneric plunger plu pl unger end cap 98 di sposed i nsi Eﬁ, rear

openi ngngaaementpwwmganummﬁ’ute swfaqeei@ﬁ Pf RyngaF §¢%Lﬁ8arsie;¢vﬁc§4ﬁs es|rgt
el ongap &s%Hngé{dnaﬂﬁgﬁSérw%ﬁﬁ'fﬁc%@ el RIf3LE 120 IR ARt Rhisidycragig has

f or war y and rear facing openings and a retraction cavity 78
di sposednblat smndem‘emlsausbd lmstdeeﬂangerﬁnrofsmmgaerﬂnlandbl T4y of

i nf i d | d
L be 76"t ha O REB Lo AE ERGLp P podi ik /ets papPbtet WP sladtciiernS! 19
i nser t finger is8aI bardrk pluﬂPéﬂgﬁ‘fg b21HIGS 7f2nBeticatded belbWido prevgntiaegs a
forwardly proj ectln annul ar flange 81 conprisin ern forwardly

faci ng HH’ S%QS%’HB%! gsyringe 8Rahead of lupgas A< AUt ”Wé‘éﬂlfacé‘ﬂfﬁ %Qba O ¥hger
sl eeve i, £t tuﬁ))an%%rst.e' ofBRYE hdis 7aNFALGE digkve &4 preferatay dl y

faci ng open en er han e 74.7 Annul ar recess 80, disposed. behind
annul ahaélaﬁmp&ﬂi (Fd60|26) deasingiedpe fA6afayregsons dissgeseask balew ¥y fsidfian to

el asto .S r 74.
[0026] MRErEIER HgRESIEBeand i RrpTerdf ket lsflelistonktaR HEF QP B
desir alpluf}g%elabaﬂss I@Rﬂl péiembamamme* 24 acb Ifanmtanedhacblad:mnérdr seatitigyaridsiprprt
openi ng .o unger handle 74, a X|a

cPr cun%@ie Q’B?W"ilpléb@ﬂ@hmuﬁgwr ?‘b %L%o@ Ialﬂy mH%ﬂ%/g%\ge%%g&rmd
engage s¥4 tahehl Sof gignglsd '/‘Qainbldéfbé?%] 3l oﬁéi/rW@@fIﬂ)/@ut sfhvetrhetiomcality 7&ci ng
end of plunger 72 is inserted into sliding engaﬂ'emant with barrel 32

Pl ungeprioed reigagiionf ePkinger putgt%ral%mneé@tgsaw glastonmaericapirost sead’s 162
t hat
< egl S%%?i:mlg%sl%%lyegé%fté gP&%nﬂq% cﬂ%}we@r%?hlgg add |n§é d:(f *r@m éﬁgg?tﬁ{%ﬁ%fe 24
until ptsticasaifyce. acAIﬂg:uthtﬂearplmge‘rapﬂag mé)somrbepl lmngaiatltmaato e pmiersed

t f d f houl dey 1 0 dl
S dur empadinelstis rBiPtEH B8 ety 5t he it arklgr B AR RnARDS 7,
WO 2016/ Wﬁﬁ%%ﬁéd@%@%&ﬁ%@m@dw&ﬂﬁur@m| & s?ﬂng@lvmhl arplturrgiarctdug
surface 164 of plunger seal 68 seats inside recess 35%“10? Iamnmde

sur f acdispesediwith itaJerwardly faging; end, substaplially: fshewith J@e
engage r%lnﬁlég&[rhéIES‘ﬁYr?ct%ﬁ withie thePd @E‘thq% RRYRLGH IS inserted into

engagenent annul ar |nS|de su ace 6 of plunger seal 68, sleeve 64 is
desirably pr[QQZﬁidRefemmgithlﬁs‘Bl 12 ae@ﬂﬁ/apldhgelf @JUD@@ repet pyeferakl CoNPrisBst s

g?ﬁhgzt %%M%ircliofily forme?éJ sormuelgsrto% & b%%@l t?awr% ?@d{ﬁ:%g dl&%bfé‘? sfecﬁ&gseﬁé of
with chamfered ends and transverse diametrical slots 168 disposed at each end to
facilitate the insertion of either end into the opening at the front of plunger handle 74.
A centrally disposed section 110 having a larger diameter is desirably provided in plug
62 to reduce the length of the portion of plug 62 that frictionally engages the inside of
plunger handle 74 without simultaneously reducing the overall length of plug 62, thereby
reducing the length of plug travel that is required to dislodge plug 62 from the forwardly

facing plunger opening during retraction.
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[0027] Referring again to FIG 5, plunger sleeve 64 cooperates with

el astoneric plunger seal 68 and plunger plug 62 (FIGS. 12-13, discussed
bel ow) t owpnrewaws37any fl ui d di sposed inside syringe 32 ahgas@b/opssunger 72
during manufacture, storage or use fromcontacting any plastic portion of
pl unger handl e 74. Plunger sleeve 64 preferably has a stepped (FIG 20)

| eadi ng edge 66 for reasons discussed belowin relation to retraction of
needl e 48, and is preferably seated inside the forwardly facing opening of
pl unger sea[002®] aRefeping ¢ FIGSOH-6, 19 and fldgithe traaewartlly facinge paningsefat i ng

and support of elastongric, plunger plug 62 so that plynger npl . seal s
any 11 Bhinges Pagdedi,8 el sidtcieaBote alinber s gB Aot sl rideRl 3,
of syrbngsgé%ﬂeﬁytthé}bpy%bamﬁ I rsaR VOt rgtraStidiv tavityl T8 eréemdor ar. veitainger pl ug
62 al so cooperates with elastoneric plunger seal 68 and npetal sleeve 64 to
pr evenil5#ti §dithatine desimbly, prenddeq in 95eravnd PRIRIED SN FaME4 4R\e!iRalE;
surfac t ; - i } red
embod rete o Heuhof Bdt SBRle Borieh EFREIY MAERS Rt bRl ot e R o

pl ungesytirgsl 132, as tplundér plagapdrandi peedle upaiter Badragpropeediireamesdly dntohat a

syringe with a plunger, pl ug disposed w Lts f r.dl j e
substaﬁ?tf%qt'lo{) ??‘G@’hggﬁ t?’ﬁ Spﬂggf 0 r'ﬂ? rlehgc%qq}ng%)‘%eﬁggd%gﬁggﬂngg?lsggfaunr?cti on
\1\13'[ hi lnpld?@eiifpmgel G%fzaré hﬁadeﬂéﬁ?lﬂb@li;{ elastomerks GfiBhotRelAstic, ithey c|t>?1bﬁieGSJsele anfj_ ;

, plunger plu nost prefera conpri se ri.c or sol i
el ast oPiinger 56alShAVEIR slesud SR éWBEgEF"é'G@tSZi %r@glrmﬂ%‘tt\ﬂftpﬁ"@%é}?ﬁ@&g%%nds
and trg SNV Hhc,ﬁaéeéli ide %gﬁn 3BOF&H &int&%p &My pbRiohast plasws e t he
insertion of elther end into the opening at the front of plunger handl e 74.
A cent phiriger diapglesed peerctol ietraction. h Refargng to BiGSr 5 @nd ik @lunger @adiceri4,

ided i I t ! : ' ; tdmt
Friot onaidisPanl e BraRuer abihHBREBRrtn s Bebyflly faco shudee 92 1
redUC: ratgﬁtritse_wmeh aﬂhhnibgrpgédsémé l@drIJ@eGlappliégbtb?b;her eﬁac}wl@jlet lsgfp@}tigg hargt pl ug
trave at is required.to. dislodge plug, romthe forwar n
pl ungercoBpeling pai i%?gwlltétff%g@mfﬁgstfg e docihBelonTaislh R By Bt
[ 0029] ﬁRﬁé@%ﬁ.&@M}%,@s%cﬁs& inl§reattt dbfail Bdiw! earwardly faci ng opening of
pl unger l'e 74 1s desirably sized to receive plunger eng%é:(? 84 ipto

an
seat ed fricl0O3I Abrepgicbarinel gricnds isoghaveain flB-thas beiig expl 'war'tavi ty
-8 ) . ) C :
ar ound SSERIuAYt: ST sholPre iersiiod Bl nati 8 B0 80 Hl R B et s ome
porti o6 afid Hbdsipreferably nstdiiedoorio ypaeep 82 Ifrsin theofronthef barrel 37 eifhariniipe 182 as

| unger, pl 2 apd, need hal 54 _ar r i
rpet r gctﬂi‘% ﬁlt!tg‘ﬁgrln@p o8 %BVeLE‘? icﬁad:g%t% B’F‘Fﬁﬁﬁe&?il"'%h F’ﬁﬁé@;@e%ﬁ&u‘tﬁg‘é’# o cal
68 and rRledRo28. PRefrfiy & BIGRAS d 15 bEirunfelersibiyrextending flarigepBasttitbe t he
conbi ned use of plunger seal 68, netal sleeve 64 and pl upger,plug 62 at the

% Prof BETELArg

front deapeibajeal 334naaest easiy ecalad & GeQParaling aHIRES 30
fromc i j ' i I |
Ferr nott b g, 80be BRhe@ ol bBITEP3S fighh WO RIERI teirg epgl IR bareel |
nmade ofgripl 88id seataddn fplacehanound itpe irearwaadly dacing endyoffkairel $2s mmaned fage

i nst_whi ch_thunb . | . i '
2oa Correfdis PRRIEE, BHPE el HitefC PR SR M ok o4 (B B O
L af:i ng gipr Bac\?ggglg] éiglls?ﬁerncmﬁi Esia%lnp@a’ge mgml@ac st grip glﬁgamczrbam@g @2,

el OW. . ou rre | 'S (0] I N . as el N
expl odf&W@H?'VvaﬁW’iﬂ'%mW%ﬁl ‘ifﬁ]@érsssg? q%L" 15 ggb%ﬁgﬁrﬂféﬁst d%dn?'ﬁ‘(tﬁ'mﬂggr el
grip 86 ib%idv@éﬁ];ﬂahal Eﬂiﬁg dhicPparfelad 18 dchicReahrisdNelit,i Hisaver fsigot

barrel 32 fromthe front of barrel 32 either Frlor to the attachnent of

barr el diapetsa 9238 colands skouldbe anly glightidangepihasythe ®utside dipspeter at hyrelof
needl e i GS. 4 and 15, circunferentially extending flange
36 at t éu?g‘gﬁeeéc)%b@%rnbglﬁw is nost easily seated in cooperative annul ar
recess 89 of[0031) Encgpilyngs 72fis haserabledraspded@ribed pardie dnd avebarip 86 @2 from

" car wartep MHEY aBwehe e saCh Shaforiarel s e atigla, BfReRr et 1

oppositely di sposed, outwardly projecting finger grips 94, 96 of barrel
grip 86 wthout experiencing axial sIHapage bet ween barrel grip 86 and

barr el &%;mgg%mardly extendi ng annul ar ‘coll ar 88 of barrel grip 86 also
assists in maintaining stability between barrel grip 86 and barrel 32. To
achieve this benefit, however, inside dianeter 92 of collar 88 should be
only slightly larger than the outside dianeter of barrel 32 just ahead of

fl ange 36. [ 0031] Once plunger 72 is assenbl ed as descri bed herein and
barrel grip 86 has been installed around the rearwardly facing end of

barrel 32, the forwardly facing end of 14



WO 2010/ 065375PCT/ US2009/ 065540 pl unger 72 can be inserted through rear
collar 90 of barrel grip 86 into the rearwardly facing opening of barrel
32. Once woeeadlomedBshas been installed in the front part pofi/use@dloesshol der
54, the assenbled syringe 30 will have the configuration depicted in FIG
5. Followi ng application of a needle cover to barrel tip cap 38, the
assenbly is conplete, and syringe 30 can be packaged and sterilized. Were
syringe 30 is intended for use as a prefill, however, a therapeutic |iquid
i s desphuigley 7Rozaiebe umsemteldatrhr@grswar h:ptbaug% iof barrebgmaﬁal lytOf thei regrwordlyi ng

prior ] u LiH9ofcan be
provi di%"#%?ﬁﬁé ngh%]p%%@%]l ‘ca nqeong%%g ‘ﬁ]g %i fﬂg%ééﬁie ﬁé; fr&%lt rHt%fCuse
The Igl aee?l'erhﬁld% 54 lthe gésé)ﬁbrﬁelsfyﬁageegfwn hbes ﬂm tdsraftdmmf tednadepicted i gn: Fbtztd ]
metal sur es. di spo e forwar ing end o er 7 nd wit
the gl gss Fr%@@mr@ ﬁBPlST@r“OMOaﬁd"? er‘é’é’?ﬁép% %a@? rf@psﬁgf ﬁtﬂgaaﬁ '@P&s'{sorrerl c
fricti @Bmpldis, @ﬂdtélyrir@‘éUBQ ééﬁltbenﬁabk dafld Sﬁéﬁl%d' n WhéreVéyﬂlﬁéé @OV%l ume
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of barrel 033] When pl unger sl eeve 64 conbachts friction

7l ng- 6boksT 5 S0l P ihsomanwaIo) BETOHELOLRRASIR OIS R 18 PUPDANTEPT I o6
as shown idhrivafaly 2RrdigP @lirferdsibevd & Gtil NsrgeRdiEdter, CBeritPally BRPoE
initiate retractl on by initrally concentrating the force on one side of
frictiaciamd18mf plhagenhplugve? deginsgtd disenpageufien he iinsidegvatb ok plNGEs! one
side o [ f n t r to
cont acREE, T4 A0pR oMt RaBFiln il 78 wltphs P RS T slflackarcklit sl
for achieving this purpose is illustrated in FI G 19 by inclined | eading
edge 134 of plunger sleeve 132. Al so, 1iven though it is less preferred and
al t hougfaggngater thunb force will likely be required to initiate
retraction, it will be appreciated that a cylindrical plunger sleeve 138
havi ng a perpendi cularly transverse | eading edge 136 can al so be used
within the scope of the invention if desired.




[ 0034] Anot her enbodi ment of the invention is disclosed and described in
relation to FIGS. 23-25. This enbodi nent does not require the use of either
sl eeve 52vonoplassgyer sl eeve 64 as di scl osed above, whi crCraseaemecishe t ot al
nunber of parts in the syringe and al so reduces the nunber of netal parts
needed to prevent any |iquid-toplastic contact or any gl ass-to-gl ass
contact inside a syringe having a glass barrel and a retractabl e needle.
These benefits are achieved within a design structure that is very simlar
t o t hatl1dicontaeting tlnihsitlessall beplungerrenaile 64 ist edBtes.a poialisabashed \Where
principal difference is the use of needle hol.der cqnbrisin I ube
o nothe &i6e chrarnan: 30 suiBskas tonraram Sieogs GORRG; LRl PR LA h " &
conbi Ny pdiht By 8bafrives®ickdlel Rold¥IC52 GRA/ KlGhger PG 6RT2aAMKARShASugheed! e

head cap having a centrally disposed opening to allow fluid conmuni c%ti on
bet weefetiantiongaviiy 78 wiiil phingen alvsch2 cortegls thaanderside et alwrgenend cap &

pat h""?‘)éretéé%ﬂ”iﬂmkﬂ?%. ”ﬂ%g&gﬁﬁ@%&’%ﬁﬂﬁ 58%?44e%dle“h6\8§ﬂbﬁ e(lf'gtegﬁlr isGRBpelfty can

be axi al'l'y positioned r |'ass tube of t e hol der by an
annul aredrivandjg tieroughdetnactiondiandity 7 8, itveardesebédie 48heagvardly asibellothemsbyany
ot her sim | arl ffective ans, ln.this enbadiiren fricti i 44 i s
pr ef eré‘ﬁf@ﬁt'&gstéf) Ieg?lgdﬁn(gccfne&ﬂe éﬁtj@%eaﬂrme%dﬁﬁéd%rg{g %@ggrz{dca g%weedl e
hol der sgpseht dpdlid Gndodispostd, dAd effeictivaly |prevdritingaitss eetisen u dw thevdilly
bet ween them and provide a cutter or other separation d YI (t:e ab&/‘fea(){
bel ow f#fEaGkR Positian ShownsigphiGat & ngctienh 1pa$0 alp%@#éﬁhefﬁmi%OP 8t on.
Anot hegAens) el fid bENskia edyd BP uRY KA SraslufihatindiaI 741 & 1bdged iy 2

pl unger al t

forwardly el oflgate se at waps over the forwardly extending
end of rearwandlyfiacing halfarl%® FG pdeafdrarrehoip B6qui d- t o- pl astic contact prior to

traction. ferri 23 i : f arabl
oot oo 100331 VR btinddF fddVelkth bhiBotSTriotor iy G ¥E eBErieals &l fie! Y
plr evi ousk)f di ﬁﬁbg@fﬂont{cﬁﬁéadﬁ&g e@gbeﬁaa slmeirFElfa. Z;ﬁ)riemiamwtormd?ce)the
astic, attache O I1lS, rear end. .an a parre | a al SO re r
P e offiynhdoie roatites fanBes reaction wy aia Gendegtais ty toit B o8 ¥,
engagesf fidtioH n%e;mtthéﬂeby d%éh%iﬁﬂh?%ér{iéiaﬁé iRB&irRf mbhemenasf e biderdtthe218.
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Pl unger handl e is inSerte o barrel 218 through the rearwar d!dé
eal

f aci ngriopersiatiyeita sestipa|582eBthenaeedie haldeyripgt priwy, tossrMtactingdaths) RGeS

208 di : . . s | _ _ iy .

ol dabP Rt griood it 8L aiPlutderYedtR, oA W ARNe RGNS reiPo R niHedRe @
front $eEIGon9 dyindinedl leadiag duged 3 a0@uhgemsleeve 432.i Wdsarevenithaugh diisposed

i nside, syringe 200 durin se. Plunger 20 referably, further c L1.SeS

pl ungel€Sy BTG I%H’S@hh aeg%?ﬁlfl?fpm%?rﬁet‘ﬁ@ %E%Peofec{ﬁﬁ?gggrﬁglﬁ?%avi ty
246 angefadtlopNdierwilinBe Capprétite apgl 0 oylind@ianaiidhyer alieng ¢p&nhandng na
flange 250 at the rear of retraction cavity 246. _E_OO%G] The

r et r ac teERENFiGHAIY Fansverss leasding edee JBr@ANIFY begvind Witingdhg Sopg i tae

needl e ;hal#iSH “203%" wt h attached needl e 246, conpressed netal spring 235,

el astonmeri c needl e hol der cap 240, and elastoneric friction ring 244. The
bevel ed end [@034]cAdbibeps8nbodiment dfotheainientiomrisudiaclaped tand deseribed Har r el

e il s, 85" ST B BBk B Me e LIRS Sl 52

i s di spephsthgerelseletodbad discloeedabobe) wisich 288cesithé tétabndriber of parts in the
syringe and also reduces the number of metal parts needed to prevent any liquid-to-
plastic contact or any glass-to-glass contact inside a syringe having a glass barrel and a
retractable needle. These benefits are achieved within a design structure that is very
similar to that disclosed and described in relation to FIGS. 1-22 above. One principal
difference is the use of needle holder comprising a glass tube having a substantially
constant outside diameter over its entire length in combination with an elastomeric
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WD 2010/ 065375PCT/ US2009/ 065540 forwardly extending portion bei ng disposed
I n an annul ar space between barrel tip cap 230 and needl e hol der 238.

[ 0037] Duworgiwessszacti on, forwardly extendi ng portion 2PETafS2@bossser seal
208, backed by forwardly extending annular tip 212 of plunger handle 202,
contacts and noves friction ring 244 forward relative to needl e hol der cap
240, to a position where needl e cap holder 240 is rel eased and spring 235
can begin to expand rearwardly. Although the plunger plug described in

rel ati ogedle hmdp epf bavieg 2 epotallvedisposed @egngety a&%ﬁt%&m@%@%t&nm y of

he f f
this orey SR eV ORE, ol insibe i sl SRPURIAR BQUNPR NN 1o

f or war they neadienolded andbaee‘rmel ahl nee‘dleumldﬂrtd'an léOfcramnbe cixiallyepgsitionpsk

handl e a fu tIOI’lWI hin t S of the {nvention he g
does n&t'@ ﬁ“ﬁ/&o ﬂl? ?atﬁ?e toﬁ&,\ ‘?1838‘]’8 r??g‘i?%et?y ap raﬂnu’ f@\')g?fxg?@i%é ﬁ%%@‘ygf t he
I nvent ifWard behind {Héog?dssAmbfer bEthyoany i stieR 4fmiaie effectiveantians. plinnge pl ug
204 i s noved rearward to a w der-dianeter section of retrag/pl on cayvjty

246. OfFodiment, Hwtlpnﬁwgzw ispreferably afepamte piase) ButRjiedeativeyp 0PgEOH
pl Unge"fehﬁ?lcg gggl'es &g(éjt: g&';g?lof %@;?Jﬁ:%aﬁorﬁ{geﬁﬁﬁ u%%tgnlgfwm ‘é”&ﬁ'ftmhaﬂg |vs%b202

needl e ne r cap 24 pl unger 204
are al Ibetweeamﬂnerreaandapr@wdetg/cuﬂtm drotber sepasatiamdeviGhabaie onbilowttbe Vﬁf&? arrow

248 (F G F

Fuly SORCE menar s tead e 5h %a LTy BiTRb Rty A Ptg it et
gnusab!lrethe preferrec{ &RBOYiInkaft ¢3 thengset of -obwaitily el@ngaﬁedrplwwgm(tleab’m’at oiapshe

i nventi on |scI sed ereln pFrtlon 264 of eal 262 of sx i nge

|
80 TS OVF HhedforWaidhe SrigBamassid BY iasppgsraandid 16 Fisvers cayi Goe- BBy

engageBRfactProrstdakiradtioryr f ace for the plunger plug, which has already been
displaced in this view froma position substanti al lbg/ as shown in FIGS, 23

and 24. Wt [0Q3f]sRefeninn tefIGDf 23R8, byrinaet 20 preferably poopriggseglass bargl nat e
one of 2%@%5&3%.@? ﬁafftﬁ$§aﬁw?%§ﬁaﬁél%?‘?§vﬂusl 'afgcﬂ:‘:'se\ﬂ’awat%%g beap‘lepnger
anpl €, to the t e

272 as conpare structure s own 1 nt odi nment
FI GS. B8ip2220, preferably atatiz] oﬁﬂéeﬁa iattgched F & rear, emhanter bamdldih camtalsd t he

i nventi o di scl os erein e rin 0 has a [ in
ol dod PrPtAbld AR 2L piode. iRt fave iy Hand S Y ates P8 b 2t
forwar @ngagés Qﬁ"‘r@uﬁﬁ&eﬂﬂ@ly extendlng[fp&f’gﬂ 206 hayr thl terabf baselands noRiUngeat i ons
of the invention will |ikew se becone apparent to those of ordinary skill

i n t he hapdleudln is ksertad it kargg) 218 theaug o e feanwaidhbfaging opgning in barrel
218 and barrel grip 220, and has a plunger seal 208 disposed in fixed axial relation to

plunger handle 202 that provides a slidable, fluid-tight seal with the inside wall of barrel
218 and blocks front section 212 of plunger handle 202 from contacting any liquid
disposed inside syringe 200 during use. Plunger 202 preferably further comprises
plunger plug 204 lodged inside an opening in the front of retraction cavity 246 and a
plunger end cap 206 engaging a rearwardly facing opening in flange 250 at the rear of
retraction cavity 246.

[0036] The retraction mechanism of syringe 200 preferably comprises glass
tubular needle holder 238 with attached needle 246, compressed metal spring 235,
elastomeric needle holder cap 240, and elastomeric friction ring 244. The beveled end
of needle 246 extends forwardly through aperture 232 in barrel tip cover 230 that has a
diameter sufficiently small to retain the forwardly facing end of needle holder 238 behind
it Compressed spring 235 is disposed around tubular needle holder 238, with the
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WO 2010/ 065375PCT/ US2009/ 065540 acconpanyi ng drawi ngs, and it is intended
that the scope of the invention disclosed herein be limted only by the
br oadest woterogrsst7ati on of t he appended clai ns to whi chpChaSeowesisesr s ar e
legally entitled. 19 WD 2010/ 065375PCT/ US2009/ 065540 [ 0042] We cl ai m

1. A syringe conprising a retractable needle and |iquid containnment
surfaces consisting essentially of non-plastic material. 2. A
syringe conprising a retractable needle and a fluid chanber of variable

vol Um?forWéﬂjlil |ebttéi1dmg3ﬁ&¢ibn hﬁlﬁwdfspbéétﬁrn slebhneidr byace bétwezhibiarred tipsoapf aces
not made of plas A syringe conprising a glass barrel and a
gl ass R3B@nd ﬂﬂﬂdlfem'ﬂﬁra%ftooperate to define part of a fluid pathway

wher ei n t hedda#] DA rdtictibRM idHwardly Rixistidiy pEfIACE16 of plunger seal 208,

backed by forwardly extending annular tip 212 of plunger handle 202, contacts and
moves friction ring 244 forward relative to needle holder cap 240, to a position where
needle cap holder 240 is released and spring 235 can begin to expand rearwardly.
Although the plunger plug described in relation to the preferred embodiments is
depicted as extending forwardly of the front end of the plunger handle, it will be
appreciated upon reading this disclosure that a syringe with a plunger plug disposed
with its forwardly facing end substantially flush with the front of the plunger handle can
also function within the scope of the invention, as the plug does not have to contact the
needle holder first in every embodiment of the invention.

[0038] As friction ring 244 moves forwardly, plunger plug 204 is moved
rearwardly to a wider-diameter section of retraction cavity 246. Once friction ring 244 is
released from needle holder cap 240 and plunger plug 204 is dislodged from annular tip
212 of plunger handle 202, needle holder 238, needle 246, needle holder cap 240 and
plunger plug 204 are all driven rearwardly by the force of spring 235, as indicated by
arrow 248 (FIG. 24). Following retraction, as shown in FIG. 25, needle 246 is fully
contained inside barrel 218 and syringe 200 is rendered safe and unusable.

[0039] Referring to FIG. 26, another embodiment of the invention is disclosed
wherein portion 264 of plunger seal 262 of syringe 260 is formed inside the front tip of
plunger 272 and provides an engagement and seating surface for the plunger plug,
which has already been displaced in this view from a position substantially as shown in
FIGS. 23 and 24. With this embodiment of the invention, it is possible to eliminate one
of the step-downs in the inside diameter of inside wall 266 of plunger 272 as compared,
for example, to the structure shown in the embodiment of FIGS. 23-25.

[0040] Referring to FIG. 27, another embodiment of the invention is disclosed
wherein plunger 284 of syringe 280 has a unitarily molded, closed end cap 282 and a
vent aperture 288 disposed in plunger 284 forwardly of end cap 282.

[0041] 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
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4. A syringe conprising: a barrel and needl e hol der nade of gl ass; a barrel
grip, plunger handle, and tip cap nade of plastic; a plunger plug, plunger
seal , andwbrnordess?sri ng made of an el astoner; and a conmpredas2mecspy i ng and
a needl e made of netal; wherein the needle is retractable follow ng use.

5. A syringe conprising a barrel, a plunger slidably disposed inside the
barrel, a needle, and a retraction nmechanismthat retracts the needle
inside the barrel follow ng use, the inprovenent conprising a liquid flow
pat h t hstordpansyingtdrawvings, andtibit interideeethat liee Iscope of dimel irwentiph alisdlesesiur f ace

o A5 e e B ) DR S et B SR B8 e ¢
2010/ OGRBARITE Br&RYANY RSO0

19
DAL 1899420



6. A syringe conprising: a barrel having a glass inside wall, and a
tip cap disposed in fixed relation around a forwardly facing end of the
barrel; wo2010/@spsunger slidably disposed inside the bacrals2omesspé unger
having a plunger handle with a forwardly facing end, an el astoneric plunger
seal disposed around the forwardly facing end of the plunger handl e and

al so contacting the inside wall of the barrel, and an el astoneric plunger
pl ug rel easably di sposed inside an opening in the forwardly facing end of

t he plunger handl e; a needle; and a needl e retracti on nmechani sm

conpri sing needl e hol der having a rearwardly facing end, an
eIastonericﬂmgéﬁﬁ&eH%WHbr cap surrounding the rearwardly facing end of the
needl e hol der and providing a liquid seal between the needl e hol der and the

needl e hol der cap, and an elastoneric friction ring surroundi ng the needle
hol der cap, 1t he Arsydngesomprigingl & tetiestable needje and ligis centagment sUiaceSseal

bet wee 1 Nl : ) - and the friction ring; wher ein
t he nega{'%'gté%%éeérég%%@ !\?\E'?%n F%gt'én)g{ea?iﬁeal'hol der, the needle hol der cap, the
friction ring, the inside wall of the barrel, the plunger plug and the

pl unger seal, to defi.ne a |liquid contai nt anber of ' | , and
Sherein a1 Paul dAGVEREecammlBItes FREG IR PaedB o Al SRt UERbe

di r ect hylupttRe tluaNkhdrhbét béingUlftAéeddinedrby @ plsligf oft iefavpsimgenade of 7.
A prefilled syringe designed to contain a therapeutic anount of a

t her ap®l@stie- 1i qui d, the syringe conprising a retractable needle, a glass
barrel and a gl ass needl e hol der, and having no plastic surfaces in contact

with the liquid prior to use. 21
3. A syringe comprising a glass barrel and a glass needle holder that

cooperate to define part of a fluid pathway wherein the fluid does not contact a plastic

surface.

4. A syringe comprising:

a barrel and needle holder made of glass;

a barrel grip, plunger handle, and tip cap made of plastic;

a plunger plug, plunger seal, and friction ring made of an elastomer; and
a compressible spring and a needle made of metal;

wherein the needle is retractable following use.

5. A syringe comprising a barrel, a plunger slidably disposed inside the
barrel, a needle, and a retraction mechanism that retracts the needle inside the barrel
following use, the improvement comprising a liquid flow path that does not allow contact
between the liquid and any plastic surface or a surface made of any other material

susceptible to leaching or fluid migration prior to retraction of the needle.
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WD 2010/ 065375PCT/ US2009/ 065540 8. A syringe conprising: a
barrel having a centrally disposed glass tubular section and forwardly and
rear war diwodnepwssd open ends; a plastic barrel gircp/ustaaobisbe to
the rearwardly di sposed end of the barrel, the barrel grip conprising a
| ongi tudi nal bore engageable with the barrel and a plurality of oppositely
di sposed finger grips; a plunger insertable through the rearwardly
di sposed open end of the barrel and having a forwardly extending portion
that is sli@éabl yAdysingsedmpnsinge t he barrel; and a plastic barrel tip

cap attached  in fixed relation. around the.forwgrdl i shosed en_end, of
Cho bar el . Sidrebbare a9i3se Rl madinie S diepied b HRE T ERRN A a s al
faci ng .a8RI4rdlyerating@HaorWhé BBrral; needl e projects, the needl e being
retractable insidethe barrel foll ow ng use of the ?r%ringe.

) 9, A
syringe havprjurgarsiidably sispesesdiside therkare) the glunggrpayind Aplungsrdiandler | ow
pat h wif . o] I | .

Phar ot & I S - s B pIBE oo dilosBRraNERorardy -
W t hst &aing kad of thedplpngershareke and alsotcontattidg theipsisleewalt dithe darreh@nshan nge.

L0, TS Bt A SIHE e bl h] hRURE T PR >

end of the plunger handle;

a needle;

and a needle retraction mechanism comprising a glass needle holder having a
rearwardly facing end, an elastomeric needle holder cap surrounding the rearwardly
facing end of the needle holder and providing a liquid seal between the needle holder
and the needle holder cap, and an elastomeric friction ring surrounding the needle
holder cap, the friction ring also contacting and providing a liquid seal between the
inside wall of the barrel and the friction ring;

wherein the needle cooperates with the needle holder, the needle holder cap, the
friction ring, the inside wall of the barrel, the plunger plug and the plunger seal to define
a liquid containment chamber of variable volume, and

wherein a liquid disposed inside the liquid containment chamber does not directly

contact any plastic surface prior to use of the syringe.

7. A prefilled syringe designed to contain a therapeutic amount of a
therapeutic liquid, the syringe comprising a retractable needle, a glass barrel and a
glass needle holder, and having no plastic surfaces in contact with the liquid prior to

use.
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11. A syringe having a retractable needle in conbination with a needle

hol der that is not nade of plastic. 12. The syringe of claim1l
wher e t hewoeetl®s316l der has at | east sone portion nade @CTJISa®O/065540 13.
A syringe wherein all internal surfaces that are wetted by a |iquid during

use are nmade of a material that is inert to the liquid. 22 W

2010/ 065375PCT/ US2009/ 065540 14. A syringe having a retractabl e needle, the
syringe conprising liquid- contacting elastoneric parts that are all nade
of a pol ynes. t hah syfing@pompasingor phar maceuti cal grade applications. 23

a barrel having a centrally disposed glass tubular section and forwardly and
rearwardly disposed open ends;

a plastic barrel grip attachable to the rearwardly disposed end of the barrel, the
barrel grip comprising a longitudinal bore engageable with the barrel and a plurality of
oppositely disposed finger grips;

a plunger insertable through the rearwardly disposed open end of the barrel and
having a forwardly extending portion that is slidably disposed inside the barrel;

and a plastic barrel tip cap attached in fixed relation around the forwardly
disposed open end of the barrel, the barrel tip cap also having a centrally disposed,
forwardly facing aperture through which a needle projects, the needle being retractable

inside the barrel following use of the syringe.

9. A syringe having a retractable needle, the syringe comprising a liquid flow
path with no surface made of a material that is not approved for pharmaceutical grade
applications or that lacks the structural integrity to withstand the fluid pressures

encountered during operation of the syringe.

10. The syringe of claim 9 wherein the liquid flow path comprises a glass barrel

and needle holder, and having no parts in glass-to-glass contact.

11. A syringe having a retractable needle in combination with a needle holder
that is not made of plastic.

12.  The syringe of claim 11 where the needle holder has at least some portion
made of glass.

13. A syringe wherein all internal surfaces that are wetted by a liquid during

use are made of a material that is inert to the liquid.
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14. A syringe having a retractable needle, the syringe comprising liquid-
contacting elastomeric parts that are all made of a polymer that is approved for

pharmaceutical grade applications.
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