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Syringe fora high pressurs indsgtor

Lrancription:

The invention mlates @ sywinge for 2 high-grassure iInjecior, tomprising @ syringe
oylinder having forthe bosy Hne g hoss conngction thet s formad ab s paliontside sngd
aned & piston that i puided inside the sysings sylingder by an advanee dirsotion and that i
gonstructad with sealing foces for sesling shutment against g inner wall ofthe syringe
eyitnder,

Syringes of this type are ussd tn hold 3 fluid to b admdnistered to the patient, for
SoRnDin & contrast agent, and sre nserted o an Injedior that thandinjeststhis Sad
g vontrolfed mgnmer int the patient for sxample dwing sy imaging sxaminetin
gracedure, Such an imaging scamination grocsduss i fod sxample aaglogranhy, witch
reguires high-pressurs Wjertors that inject the proparad Buld, such 8¢ 8 contrast sgens,
frony the syringe provided for this and iolo the patient af o prassurs of up to 1200 psior
83 bar {83 aMPsl

The ayringss for Higheprasaarg njoctors ussd uatd now have o pigdon guided in e
syringe oviinder that v made of & hard and corrsspondingly dimensionally stable plastic
ovy which & soft, Sexible olastic cap with at leasy i moulded robied seallng vags i
mounted o haehich 3t lossr two sealing rings sre hoerted v order 1o resist the high

2

working pressurss of up 1o 83 barduring o Mgh pressurs Injoction without leaking.

DR 100 06 580 AL discloses & piston stoppsr conaisting of 2 components, of which an
nner component is made of @ harder owtsrid and is provided with & covering laysr

s

sommased ot g softer material that v tegrally joined o the nngr coraponent and

foo3

produces the seal fo the syringe oylinder,

I adaition 1o the good seal, considerable sttention shouild also be given 1o praventing
improder use of such syringes, particulaniy Lo prevent i iy wolume being injected intn a
patient ay @ result of such any ingwopsr use, whith a0 lsad to Methreatening

comications

The abjact of the present invention IS 16 propose a syrings for 3 high-prastwrsigjecior of

the sforsmentionsd tups that can be effiviantly producsd, snsures a vediable seal aven
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at the high injection prassures that can e roached, modulates the friction babwssn the
piston and the syringe oviindsy avw function of ths prossurs ang therefors detertaines
the power conasdmption of the njertor ss oo funcdor of the precsury, and offery o high

foved of safoiy iy praventing indactions of air dus In Faproper uss.

To aohisve I objoot, the embostiowet of 8 svvinpe aponrding to the features of dldim 4
fs proposad acenrding 1o the imeention,
Advantsgeaus ambadiments and further developmants of the invention are the sublecs

matter of the dependent clalms.

Tha dniestion propases lonsiruct the piston ol the syringe sceording to-tha hnention
a8 § teaccompanest Hiettionemipuklad component on the Bisg of thermapiastie
olastics materisls with g cove componant of 3 horder plastios winterlal and 3 coveriyg

fayer thay comiprises & softer plastine mstsriad, bs appdied 1o the cofs componant and s

B

thermally connectad o the cote component in g rigid manoer, so that the piston can be

R

X

simply and efficisotly prodused using the knows teo-gompanent. injection. moulding
smethod and can seilably cooparats with conventional syrings oylinders. The aovering
faver oy ay foust the seafing facss of the piston and the pistoy curface of the plston
facing the patientaide end of the syringe oplinder. I order W absord alr volumnes
possibly contiines in the syrings, the plston has rocessss situated In the reglon of By
plston surfane.

Such & sveinge for & hghooressure hieoyr with 3 pistan comtructad 83 8 tw

component injgctoremoided component with @ harder core compansst and a softer
rovering layer can b siaply and inexperively manufacturad, offers @ high lovel of

functional safety, and, for example during sterilisstion with ethyiane aide, becasier o

silising agent and can therefore be starilised in & shortge amount o

wet with thas

contact tims,

With promer wse of & syringe ancordingg to the invention, & bose Bns of defined length
and with & defined cross-saation s Hest connected to the hoss connaction, vin which the
syringe is subsequantly fHeg, by drawing, with the fhid t© be njscted, for sxarnple

onntrast agent dn thiy raspect, when the seringe i deawn, firgd the air volurae fram the



&
3

by
n
Fa

%
A

&5

$%%

1ZBGEINE

hoss B traveds e the nteriar of the syrings ovlinder, followsd by the drawn fid, e

PN reason, @ syringe draert 1o thls weay i then ventod by advancing the piston iy the

o

advance direction ul

£

the gl voliens sontaingd bas been expetied befors the hose lins
x connected to the petlent and the hjection & garried out. H, howevsy, this vaming of
the seringe iy omittad dug fo bnpropey e thery b the danger of Injectingy the &l

voiunie ird the patent

iy the smbodiment sccarding to the Invention, this dongsr i svertad by the recss

sravided n the pistos surface because sven when the piston has been advanved ail the

way i the advancs divention, sald sscesses define @ vesidual volume ingide the swringe

'/S

sfinder in which the adsting alr volume remaing and insofar cannst be injectad ibto ths

patient, fn this regard, the nvention takes advantage of the faor that the syrisgeyin g
Righ-pressure njecsor ave wually situated fn 2 downward-inclined position of the hose
conmpchion, ich oy at 1307, so that oy contalned in the syringe oylinder rises o the

pigtan,

Since usually srdy espetislly associated hose Hoes are wsed with such syringss, thew
mroadareny innervalione v knswi angd B s provsssd to design the recassey iy the pistan

s Ehat thelr fotal volume corresponds to o exceeds the inner volume of the hose Une.

Accarding to a proposal of the santion, the sealing fates havs at least one sealing ip

that can be placed o the nnerwak of the syrings oyiindar,

A further proposal of the invention provides that twe sealing fips are provided, of whith
ane sesling o wetrudes In the advance direction and the other sealing lp protosdes in
the opposite dirsctiors This schisves an even higher degres of tightness in the desived
pressure range of the syringe of np o 88 bar while shmdtansmaly improving the
travelling properties of the plstan. The sealing fin protruding i the advanes dirgation &
sharefore orented towsrds the hydragdie side of the piston mud the sealing lip

<

protruding it the opposite divection Is oviented towardy ity pneumatio side

ft is further proposed that @ sealing p is constructad 5o # o protrude in the advangs

X

divection wrad s sonced apawet from the remaining body of the piston by moans of & free
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CRaE dat i wiise T Bie srveng =
spacs that is open in the sealing B b construsied

S0 Ey W protrode counter toothe advance divectiey and s spaced agart frory the
remnaining body of the o F g freg space that b ananooounier o the
atheancs divegtion,

This confignration of the soaling Bus snsures that with Moressing Inlsstion pressurg of
the injector, thass senling Hos sxen & corresporslingly noronsing surlaos prassurg an thy

e wall of the syrings ovlinder and therelfors offer reltabds protestion from leshage

sven at high pressurss sxpavied during use I a bigh-prassure injsgtor

Sceording 1 g progosal of the nention, the pidton surfigy orlented in the adheanes
divaction and @ conical tip oF the piston are formad by the covering layver, 50 that a
garticulardy simpte manufaciurg is ensured. fn thds emboditnent, e covering fwyer thus
covvers il of the swrfsces of the pistan of vors component thereo! that come intg

3

gomtaet with the Huid with whichrtheesyringe gylinder ivto b filledl

§ twn sealing Hps are used, avcording 1o 8 proposal of the ivention, They are spaced
apant from sach other by means of ¥ groove countse o the advanes divection, whereby
& partiondardy smnoodh siiding of the pistosy imside the syringe gplindas s entured withowt
the riskof & Bitlag wad the attendant weakening o the sealing lunction of the sexling ¥

¥ Huld unespectadiy slips over 2 sealing lip, B iz coplured in the grovve that sarves as a

~atedy Dagdy i this covrand v pravented fromaacaping betwear the giston and syvinge

sylinder,

&oevrdling to 8 proposal of the invertion, the core compamant of the piston can be

Yo

producsed from o suitably hard poloarbiands o 8 possibly reinforcad sonylanitrile

butadinnestyrang,

According to an embodiment of the wvention, the covering faver s formed from g
tharmoplagtic olastomer material that can be cornected o the corg component iy an

sofiesive manner gnd that has @ Shore hardness of Srom 80 - 90 A Examgies of &

tharmonlastie clottomner for the covering hver of polycsrbonats or aonyiondivie

botadions styrene that can connectsd fo the ore compdermnt By s adhegive manner
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nchuds, for srample, clude PRERONM basert thermoplastic slastomaers. For axample,
sha partially crossdinked EPOM/ER Blends soldd ndler the trade names Sorlink® by
Toktor Spex Company o Sadaprene® by Hada AG can be usad for the opvering laver,

3

Possible slvrnatives alvo indlude polvurethanss of an approprivts hardnass

Furthesrmsors, 1He Cote conponent can be comtructad with a formed-on eoupling journal

for connsctions e the plston rod of an Injeciar,

Finally, the core componsnt can be provided with 2 base plate st the snd theteot

focated counter to the advance directing that gan by, for sxample, provhaed fram
18 polvearbonats of stodonitelle butsdinng shyrsnst The base plate serves 0 axialy

stabilise the vors compunent and alse 86 & prossurs absorber for the piston rod of the

injecldr

Further embodiments and detafle of the bwention are explained iy graater detall below

1B with reference 1o the drawings that show sxampliry smbodhments, whersly

Figed shows @ longfudingl section through 8 sycinge sscording v the

rasentioe

e Fig 8 shenws the saction B-Diibrough the syringe scoording to Bigl

Fig. 3a schematically shows the setice: through & Hrst embodiment of & piston

of the syringe according tu the nvestion, taken slong the Hoe A& in Bg 3y

25 g, 3b shones Bhe T viien of the plston secording fo Mg 3a

i

Fig. da schanaticaily shows the halfsection through o secand embastiment of 8

sston of the syrioge sceonding to the invention, taben along tha v R Rig 8y and
2 ¥ &

>

Fig. b shows the topview of the piston acnording 1o Fig. da

z
7
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Flgs. 1 and 2 show o syrings 1 for ahigh-prassurs infector thet s usedd oy an sonessn ey foe

& higheprassure injector and srves to prapare @ Huld that i to by sdoainistered o g
patient, for wompds 3 condrash sgem TOr ah FHaging Sxsmin At presedurg,

a

f  known way, ThE syringe 1 comprisss & syeinge oviindar 3 that can be manufachwrsd

for examle frotn PETE or podpcwrbonate or o alse be prodhaed frame POM with
fubricant incorporated into the matrby ThiS syrings oviingder 2 18 usially tansparent

¥

nside the syringe oylinder 2, » piston 3 i guided so that 1t §s alle W slide iy @ sliding
directinn ¥ for this purpose of injecting the fhad from the syrings ovlinder 2, the plston 3
naturally abio being movable i the ppposite dirsstion i order 1o deaw the syrings. In
this respret, the mesdmun dlameter of the pixten 3 corresponds 1o the e diametar
Eaf the sydtngeoplindae 2,

The sysinge cylinder 2 has for the hose line, not showsy Berg, 8 hose sonrnection | 1iatEs
satisntside end 10, whergas the plstan 3 has g e spiing joumnal 311 & soling o
the piston rod, net showe here, of the injectar In addition, the Hange projections 12 st

shi back end of the wringes odinder 3 are wsed for sttaghment 10 the injector; sse Fig. &

The pistan 3 is comtracted 35 7 Bvo-componant injectionmouided companiset on the

sasis of thermoplastiv plastics raaterisls and comprises a core companeant 3ot s harger

plastics matarial, for example polycarborate W aorvionitrils Butadiene styrene (ARSL

which can possibly be reinforced. Using the two-enmponant infectinn saouiding mathod,
shiy cave material 31 i coverad i an adheskee manner with @ sultable softer plastics
material 3y o covering layer 3y for example 3 thesmoplastic sladtomsr or 3
polyursthane with ubricant incorporsted into the matrix and with s shove hardness of
Frant BOG0 A that simuitaneously covers alf of the surfages of the piston 3 that soms

fnbe contact with the Huld that can be hald inside tha sydinge oviindsy 2, which swrfae

ars explained Ingrester detal below,

The piston thus hat 3 tp 300 with & surrounding piaton surface 30T that S et P

senling fage 302 that rests v 3 senled fashion sgaingl the ne wall 33 of the syringe
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oviindar 2. The tip 300, the piston swrisce 301 and the adjpining sosiing Taes 308 are

Sore detalls of the design of the sealing Tove 307 are aise showm i the sohamatized

v

reprssentation gecording to Fg 3

Searting from the plston serface 301, the soaiing Taow 303 ctanprises & snaling Hip 308s
that protrasdes in the advance divsction ¥ angd that b separated from the rarmaining
pisten surfacs 301 by moosns of & groove-like frine space 304 thatis apss i the advanes
gdirsction ¥, Countsr 1o thy afvance divection ¥, the sealing Hp 3033 iy first adivined by
an anmdar groove 305 and thon an additions! sealing Hy 3030 av well as & shoulder 307
i the selectad ayemplary ernboglimant, the ssaling Hps 303 and 3030 bave the same
dlameter relative to the contral axds M, which porvesuends to the ey diameter Dot
the syeinge oylineder 2, whersss the annular groove 0% and the shoulder 307 ewise
Have the same dlameter, which is smatler than that of the sosling Hps 3038, &, redntive I

the contrsl adis ML

i the pistan 3 i properiy advanced bside the syoings oylinder 3, ot the high warking
prossurss of up 1o 83 bar of a bigh-prassure injecinr wsed for INS papose,
correspennling ounesing forces of the Buld oxpelled owse the patientslide and 10 act on

the piston 3 and #ts sealing §p 303e, which action & intlomted by smowes PL i the

,o

schamatic deplovion according 1o B, 3o, Buvause of the shape of the plston srfaes 301
that sisss v @ tapering manner 1o 9 Uy 300, Huid therefors enlars the fres space 308
that s open in the sdvance divection ¥ {sse srrow P2} and brings aioul an incrsass of
the surlacs prassure of the sealing Ho 303 on the inner wall 13 of the wyringe wylinder 2
inthe region £ which inprease is proportional to the Infection prassure, 5o that @ raisble
seal s stawred in this reging evarn 58 avtramely Migh prassures. Shoudd figid nevertheless
slip over the sealing i 3038, 1 s coflected in the annular groove 305 situated behind
shis soaling Hp and prevented from escapdng from the annuler groove 305 by the sealing

Bp 308, The sealing Bp 303h sbo provides 3 precise mdal guidancs of the plston slong

e ey wall 13 of the syrings eylinder 2.
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The drawing, thet i Slling of & wringe of this type with the Huld 1o be injected &

pevrally ¢ the hose cormestion 11 and thay

ey establishes the connsciinn to the patient. in this regard, during the drawing of the
syringe, the air contained iy the Bose Hng s Sest drawn ot the interder of the syrings
cyiinder 2 belorg belng followsd by the Buld, and this sl must then e ramoved by
schvangcing the plslon By Bmited dintanee v the advanga divection rorsder to prevent an
njection of alr into the patlest i thdy venting b forgotten, o situation o arise thati

axtremely dangerouws for the patient.

frv ordes T counteract this dangen ths niston surfaoe 301 of the pistas I8 comtructed
with a plurality of, have four, recesses 308 In the piston surface 301 that s offset from

ane another by 50 degress and whose wolums with resgect to the notional surface o
revalition of the piston corrssponds 21 feast to the volume of the lumen of the hose

Hrge, Whan the piston (31 i advansad to i farthest position in the advancs direction (¥,
an air yolume that is prosentin the syringe eviinder 3} forexample dus o the fallurs o
parfornt @ venting can he compigtaly accontmotiator nsldh thase ravesses 308 and &
ratiably prevanted from being discharged fronv the seringe ints the patlent. &y ¢ result,

the syriage shown schivves ao qubramely high level of protection from impropsr ase,

0 inadso clesy that the pidton 3, in the region of Bs core commponent 31, & constructed

with cavitios IR for any improvsdicadshearing capacity andifor arediwed oucls e

the manufacturend the phvton 8 addiion, thecoupding journad 341 s formed Fromthe

rEghand onle e ore oonipoient 31 and Bas o hole 312,

Toriptove the losd-bawing capacliy of the piston rod, not showsy herg, that engagss
the coupling adaptar 311, 8 base plate made of polycarbunate or ABY ) huerted s the

3

sore component 31 and sscurad iy position by screws, Tor sxample

Figs. 45 and 40 show 2 shape of thepiston 3 1hat has besn modifiss In relgtion W ihe
exampdary smbodiment shown sbhove, b which the sane parts have the seme referange

surierels and, i order favaid repetition, are oot expinined agsin

this is nob radived for comprebension

C\‘ thadrpsention.
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3t o the oxempiaty embodiment according o Figs. 38 and 3h, the piston 3

sunprises 8 stoond g

i
://
=
b

& Hy 3030 that is constructad o9 o protrude counter 1o the

achaans diraction Vand bewiss

parated foony the remaining bodeof the piston I by &
frow space 3040, as i alto the cose with the soalivg Hip 3038 protruding in the advange

sirection ¥V and iy frow spave 30480 Thiv vields better propartiss of the \m an Fwhen |t

mrdh

soacted o By prassis and bnproses i raveliing propertes. The fivst vealing By 38a s
accorsinghy ariontad towards the hydraulio side of the plton and the second sealing lig
303ty ovlered toward iy prsuamatic side. The first sealing U 3032 swindy funation
when the giston s moving In the advance divection ¥, wheress the secand seal 303h
peirmar iy farationgwhenthe plalon s raoving vthe opposite dirsction,

Naturaily, the dime gris of the syringe oylinder 2 anad the piston

araly intended o serve o examples and

depend an the njector used and the aves of applination

780y Case, i possibds acvording to the nvsedinn 1o produce syringes that are safe ta
ssvearsd ngkproot sven for gpphioations in highorassirs Injsciary 8t ijedtion prassures

of £ 1300 o, which corresponds o B8 bae
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&y egy, & fooskendthenger (2 belsel **imz ogy oltialast Mr‘ via (V) vesciolt dugatiyat {35
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{303y van Kalak{iva, &8 amely ogy e ;% st :E\u miflanyag alapea spy kemdnyehb oianyag
magrésses : 313, a magrdsehez &%pm mmg&m fe hordott nwitanvag

Py as xg\ a magrdaave (31,

Bevonatl réteggel (30) kétomponensd rBeoadnton alkatrdésrkent van kinlakitva, shol bevonat
séts,g {30y lopaldbly & b felttletek H{}’E‘J_ %5 1 dugaityd {3 i‘e:a‘ﬂis't*umm engey picisns oldali
vigdved ¢ gt hatdros dag gatbyifeliderst (301 alkotia, aezal jellomesrve, hogy & dugaiiyd (B a
k@eayerd  duganyafeld Hetiet (301 egy oadeosal (300 rendelbeaik, & a \it:\m‘*i}.\l {3}
shirg tiwi-*m s {KN} eriletdn Kivdgdsokkal (308) van olldtva, amwlyskuek trfogats 2
zibg*‘ﬁw (3} kfpzeiothely fm‘ga\fﬁs Hletdvel ellenidtben logaldbh a tmidesatiakordhes {ii'}
L gi}g&\w*'zis‘v satdnak folod mwg, & a tWmftd folitletek (303} legatahd ¢
chioldst rdovba {'Z‘J} mmm S8 eRy t‘io riam ivdr ‘»‘*vm :\\-’ } n}-mm, 310 semysFer szabad ié’;‘en
Feliteud! (301 ehvdlas : '

keresatid, & dugais wag i, amei,\g q
b & B R
w BXE nw} enger {33 belsd falavatary {i 33 %\»‘iaiwi\u} mx anod a \331!‘«1?“&( u nagynyomnast

€304 mf e, 8% a
1

gxan}m . hat g

aldtoldst irfuyba {V} Grtdnd el }hm ai ia *uiwaﬁ:‘& A8
Liix {333y fe ST pvorngss ndve ;

fe ‘axiehmmr {23 belsd falgsatdrs (8 ‘\‘e
2. «’Su‘ §‘ gt ms\ seevint feskendd, axval jellomerve, hopy o k& mitdagak sgy

3

horannyal (36

Srkdezel van slvdl

3o As Lovagy o 3 igdnypond seerinti fooskendd, axsal : Ly gy Wanit s;wg
{303a) ap oldtolast irdnyba (VY van clromdozve, &8 cgv otoldst irdayban (V3 mzi% Seabad

:»;;e‘.:i.s’,.ii & ugatyt 3) fennmanad }\m‘;m\\ y seel van m\.-ﬁif_km{{\-’i’s,
vt :a\*aimaz ak (3030 az 2l uiaxz winnyal (V) szeoben van Ralakitvg, &
vdnmval (V) ellentdiosen nyitetl seabad iy (304h) 8 dugatiyd tovibbi
Sekgimzel van ~:*.§x Slasatva,
4, &z 30 igfoyponios xp“\‘ﬁ szevingl feoskendd, azzal jellemezve, hogy a dugstiyg
{3) magrdsze (31 polikarbondttdl, vagy skril-butadidu-sativelbdl van kialakitva.

o Ax 4L ipdnypontok eg wis,t: :m*mm fooskendd, arzal jellemeave, hogy o bevonat

séteg (30} egy o magrdsseel (31) seilirdan d Ciermoplesztikus elasstomerhd! egy 80
Q0 A feliilett komdnysdggel van kiandakiiva,

o

G0 Ar 1A igdnypontoX egyike szentoft fooskendd, sweal jellomerve, ho ORY magnd

vy ingekior egy dugaitvinkijs sedmirs ogy oaat akcs;,m.mzp;.mi {31 1) van hialak

i
v
MR
s,
%

fRTHRY l\‘\a

FoAz L4 dgdavy zms& ppyike srorintl feoskendd, azzsl llemerve, ia\
{31} a betolds amnnmi V) elontdtosen febivd vigdn egy alaplappal {32y van ol
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