METHOD AND DEVI CE FOR PRESSURE- CONT RC]_L_ED HANDLI NG-CF A FLU D, I N
PARTI CULAR FOR MEDI CAL PURPCSES 5 The. invention rel at es to a net hod

and a-deviece—for—press The

devi ce makes possible, in particular, even and steadied, in particular
pressurwooeedssol | ed, injection of a fluid, which can becymreguosdz or a gas.

The devi ce

“l-

s VERFAHREN UND VORRICHTUNG ZUM DRUCKKONTROLLIERTEN HANDHABEN EINES
FLUIDES, INSBESONDERE FUR MEDIZINISCHE ANWENDUNGEN

Die Erfindung betrifft ein Verfahren und eine Vorrichtung zum

1 druckkontrollierbaren Handhaben eines Fluides. Die Vorrichtung
ermdglicht insbesondere eine vergleichniiﬂigte und kontrollierte,
insbesondere druckkontroilierte Injektion eines Fluides, welches eine
Flissigkeit oder ein Gas sein.kann. Auch kann die Vorrichtung auf
verschiedene Weise als Sonde zum Einfiihren von Kaniilen und beim

15 Sezen von Kathetern eingesetzt werden. Insbesondere betrifft die
Erfindung die Weiterbildung einer Spritze fiir medizinische Zwecke.
Bevorzugtes Anwendungsgebiet ist die Andsthesie.

Bekannte Vorrichtungen zum Handhaben eines Fluides, insbesondere
2 Spritzexi‘, weisen einen Behilter zur Aufnahme und Abgabe eines Fluides
mit einem in den Behalter einschiebbaren Kolben auf, der zur Innenwand
des Behilters durch Dichtmittel abgedichtet ist. Sie werden zumeist dort
eingesetzt, wo ein Fluid fiir eine gewisse Zeit bevorratet wird, bevor man
es einsetzt. AuBer um medizinische Anwendungen kann es sich dabei um '
23 eine Vorrichtung zur Schmierung von Bauteilen, aber ebenso auch um
eine Vorrichtung zum genauen druckkontrollierten Dosieren eines Fluides
handeln. Bei derartigen Anwendungen sind neben der Dosiermenge der
Druck des Fluides bei seiner Injektion, seine Druckinderung oder auch
die Geschwindigkeit der Fluidinjektion von Bedeutung. Diese Parameter
» miissen oftmals eingestellt und kontrolliert werden, um beispielsweise

Schiden bei der Injektion des Fluides zu vermeiden.




can al so be used in different ways .as a probe for inserting cannulas and
when.10 placing catheters.. In particular, the-invention rel'ates to the
further devel opnent of _a syringe for medical purposes. A preferred
field of applwesénms i s anaest hesi a. - ‘Known -devi ces f opcivepstiopstd a
fluid, in.particular syringes, are provided with a cont ai ner for
receipt and delivery of a fluid, with a pl unﬂer whi ch can be pushed 15

into the container, sealed with respect to the internal wall of the-
contai ner by seali ng means. They are used nostly where a fluid is
stored for a certain tinme before being used. Apart from nedi cal

appl i cations, thidncdolgenden doli i anhahdr eiheth Spritzei dip Funkuomrumhmrsﬁmatzal so

a device for’ precise sure nt.r,0l | ed dgsage of, . aflu
case of such appl i%B& rpﬁggannfqp ;P ﬂ%ta@;ﬁ@&ﬂ%ﬂﬁﬁ %M@g@a q#“é‘“
pressure of 20 -t Rgerfignli d When injected, the change-in its pressure, or the

speed .of the fluid injection - are of | nportance. These paraneters rust-
- often be adjusted and nonitored in order, for exanple, to prevent

~ damage when the. f'ﬂhdbélssbﬂhﬁﬁﬁﬁﬂemen hiiufig zu beobachtender, in der Regel rasch
. - einsetzender Blutdruckabfall mit reﬂektonscher Tachyka:dxe - aufgrund
~ einer BlutgefiBerweltenmg mfolge der Blockade von priganghoniren
_ sympatluschen Nervenfasern (= Sympathlkolyse) ist eine nnerwunschte,
~im  Einzelfall auch nicht _ungefihrhche Komplikation dieses
10 Anisthesieverfahrens. Eine besser zu steuernde und in ihrer Ausbreitung
 kalkulierbare Spinalanisthesie und eine dadurch erreichbare bessere
~ Kreislaufstabilitit gerade bei berz-kreislaufkranken Patienten ist daher
Waunsch jedes Regionalanisthesisten. | |

1s  Die alleinige Verwendung sogenannter hyperbarer l.bkalaniéphétika,_ die
durch Zusatz von Giukose schwerer als der Liquor sind und sich somit
im Liquorraum im Gegensatz zu den isobaren Lokalanisthetika
‘vorzugsweise in die tief hegenden Bereiche verteilen, fibrt in der
khmschen Praxis nicht - wie zu erwarten - zu einer besseren
. Steuerbarkext einer Spma.lanﬁsthesxe |

Elgene m—vntro-Untersuchungen haben gezeigt, daB dne heute ‘iblichen.

| Injekuonstechmken bei Verwendung dunner Spmalnadeln eine erhebliche
Verwirbelung des Loka.lanastheulcums im Liquorraum mit der Folge einer

25 v'ollstﬁndigen oder zumindest  weitgechenden _Durchmischung -auch
~ hyperbarer Lokalanisthetika = mit dem Liquor bedingen. Diese
Injektionstechniken sind nicht geeignet, den Liquor verwirbelungsarm bzw.
~frei mit einem hyperbaren Lokalanésthetikum zu unterschichten und so
cine notwendige Voraussetzung zu schaffen, um durch geeignete

% Lagerungsmantver des Patienten dic Ausbreitung der Aﬂisthqsic zu



The operation and the use of a known device will hereinafter be described
with 25 reference to a syringe, _using the exanple of spinal anaesthesia
A UsualTy suddenly occurring drop in blood pressure, wth reflex

- tachycardi a - due to expansion of blood vessels as_a result of the

bl ockadeW@PER¥82 ganglion = . synpathetic nerve fibresPCHERGAYE nol ytic
action) often observed during spinal 30 anaesthesia is an undesirable and
occasional |l y dangerous conplication in3his anaest heti c procedure.

Al l anaesthetists would therefore |ike to see spinal

béqinﬂus#en. Durch den bei hohen - Injektionsgeschwindigkeiten
resultierenden Injektionsstrahl sind"darﬂbe_thinaps auch Nervenirritationen
* oder sogar -traumatisicrungen vorstellbar. :

s Insbesondere eine langsame und glelchmiﬁlge Injeknon kann bei
'Verwendung diinner Spinalnadeln, bei denen es im Vergleich zu dnckeren
.Spmalnadeln bei glelcher Injeknonsgeschwmdngken schneller zu einem
'mrbulenten In]ekuonsstrahl ‘kommt, Verwirbelungen des Lokal-
ansstheukums im Liquor und mbgliche Nervenirritationen baw. -

1 traumatisierungen durch den Injektiorisstrahl vermelden Bei Verwendung
 diinner Spinalnadeln ist eine solche langsame und gleichmaBige Injektion
mit einer konventionellen Spmze von Hand mcht zu leisten, da aus
minimalen Lastwechseln auf dem Spntzenkolben (= Anderungen des
durch den Finger einwirkenden Druckes) Unglexchmi&gkexten des

1 Injekuonsstrahles resnltxeren. dic =zu Verwnrbelungen des Lokal-

| anﬁsthenkums im Liquor fithren. ' -

" Bekannt ist, daB sich bei einer langsamen Injektion eine gewisse
" VergleichmaBigung der Injektionsgeschwindigkeit durch eine Lufidmpfung
» ereichen 148t. Hierzu werden in eine Spritze zusétzlich zum
Lokalanﬁstheukum einige Milliliter Luft aufgmgen mittels eines Drei-
Wege-Hahnes (als 90-Grad-Umienkung) wird die Spntze senkrecht an die
Spinalnadel gesetzt, so daB sich die Luft bei der Injekuon zwischen dem
Lokalanasthetikum und dem Kolben beﬁndet. Der Kolben wird
28 nachfolgend gerade immer soweit emgeschoben, daB man ein langsames
 Sinken des Lokalanisthetika-Spiegels in der Spritze beobachten kann.

Aufgrund einer nur wenige Millimeter messenden Distanz zwischen den
Nervenfasern der linken zu den Nervenfasern der rechten Korperhilfte
®» ist eine “"echte” dh. motorisch, sensibel und vegetativ (insbesondere



2.

whi ch .can be better

anaesthe5|a mhlch i'S nore controllable and t he dlstrlbutlon of :

whi ch can be obtained in this way - part|cularly with patients with

cardi ac and wig'sgussapory di seases. 5 - The sol e use of SOP@HP?%
9 ui d

- hyperbaric |ocal
by the addition of glucose, and are conseqUﬁntIy preferably distributed

t he deeper regions in contrast to isobaric

- as was
clinical

exp
practice.

anaest hetics, which are made heavi er than

ocal "anaest hesi a, does not

ected - 'to better control of a spinal anaesthesia in:
10 Sorre in-vitro tests have shown that ‘the curre

standard inj ecti osympmlnmh)lﬁns dl&)malanisdiusib i RlihisciRCAnRenditiyS Gn der

S|gn|f|cant eddyi

resulting in conp
' _ _Vomclmmgen und Hilfsmitte] hinsichtlich der damit errenchbaren

| ocal

aggfﬂthel ana,esthtl in the fluid space,
t V\F’&E‘ép en n&“’!ﬂ%n baw. hpestimmterc

Steuverbarkeit und Katkulierbarkeit einer prnalanisthesxe untersucht

cal culated, and the inproved——circulatory stablllty

in
Iead

nt

werden ka.nn. Ein Verfahren. das die Anlage einer "echten” einseitigen
_ _Spmalanisthesxe ermbghcht, ist auch geelgnet, die Steuerbarkeit und somit

die Sncherhext bei der konvenuonellen, beidseitigen Spma.lanisthesxe zZu
erhﬁhen.

luftgedimpfte, langsame und glelchmi&ge Injektion (ca. 0,5 ml/min) eines

Eine eigene Klinische Studie zeigt, da8 durch eine, wie oben gschilden, |

hyperbaren Lokalanésthetikums unter Verwendung einer diinnen

Spmalnadel mit seitlich liegender Austrittsdffnung (27 G Whmcre) bei
einem seitlich liegenden Patienten motorisch und sensibel strikt oder
zumindest wextgehend einseitige Blockaden mdglich sind, dabei

- unerwiinschte Sympathikolyse-Effekte auf der nicht zu betiubenden Seite
tninimiert oder sogar ginzlich vermieden werden kdnnen und das Niveau

der Spmalanﬁsthesle durch . l.agerung des Patxenten besser als bislang

_steuerbar wird.

Der Zeitbedarf fiir eine solche Injektion ist groBer, aber durch kiirzere

Anschlagzgiten hinsichtlich der Ausbildung der sensiblen und motorischen

B__lockadé 148t sich in der Summe Zeit gewinnen, _'Die bisherigen
‘Ergebnisse machen es vorstellbar, daB durch ein gezieltes Einbringen des

Lokalanisthetikums in den Liquorraum die notwendige Lokalanisthetika-
Menge reduziert werden kann (geringeres Volumen bzw. niedrigere
Konzentration). Diese Injektionstechnik ,schei_'nt ~auch = bei ~einem

- Glukosezusatz niedrigerer Konzentration als bislang in hyperbaren

lokalan_'a'sthetika tiblich noch eine sichere Unterschichtung des Liquors
mit dem Lokalanisthetikum zu erlauben, so daB ein Arbeiten mit einem



anaesthesia, wth the fluid. These i nj ection techni ques are not sw t abl e

- for. underlying the fluid with _a.hyperbaric local anaesthetic with

little,  or without 15 eddyi ng and to thus. provi de a necessary

pr econd| n for effecting the distribution of the_anaesthetic by _
sui tabl € ﬂgﬂ?@fﬂ/rl ng of the patient's position. The injRcTiaH0402  stream

“resulting fromthe high speeds of injection can, noreover, result in neural.

irritati-on or even trauma. 20 In pafticular, a slow and even .injection
using a thin spinal needle, with which a - t ur bul ent .injection stream
occurs nore rapi dIy at the sane speed of injection conpared to

t hi cker needl| PThef ”t.ss&% nOfl})Eﬁ%ﬁ?eh tw C g,nmdt% fluyd
cti re en

and possi bl e Grar arritati ghooir e aune

using thin Unerwiinschd Hwe:hsamlsuﬂseﬁelaecan denl Mavcnfasumdiaﬂen sich not -
. possi bl e manual l%ml B a 25 conventional syringe, as m nimal changes in

pressure on t58 Sa pIunger (= _ changes in the pressure effected
by the fingers) results in-unevenness in the injection - stream which
causes eddle of the, | ocal sthetjc in the fluid '

. SDle geschxlderte Be%el%ﬁbsung eine lufetgedimpfte Injektmn erwexst

- sich zwar als tanglich, nbtlgt aber =z einem unergonomxschen.
umstindlichen Arbeiten mit emer unhandhchen Konstmkuon aus
Spinalnadel, Drei-Wege-Hahn und Spritze. Von daher st _eine
Vorrichtung, insbesondere eine Spritze wilnschenswert, die ergonomisch
© und in gewohnter Weise zu handhaben ist und bei sicherer Kontrolle
iiber den Injektionsdruck eine langsame und glelchmiBlge bezlehungswexse
vergle:chmiﬂlgte In;ekuon des I.okalauﬁsthetlkums ermdglicht. |

Heute vorhandene Spri'm'ix- mit in bzw. an den Kolben ein- baw.
15 angebrachten Gummi- oder Federelementen (DE 27 14 818 Al, DE 32
00 651 Al) vermdgen den Injektionsdruck mehr oder weniger genau
anzuzeigen, schaffen- aber nur sehr bedmgt cine, z.B. im Rahmen einer
'Spmalanistheme, ‘gewiinschte Verg_lexchmiﬂzgung des In]eknons_dmckes

_ insbe_sondere' kleiner, kurzfristig auf den Kolben der S_pritzé einwirkender

2 Druckinderungen. Der teilweise komplexé 'Auﬂ)_an solcher Spritzen und
eine notwendigerweise prizise und somit teuere Fertigung schlieBen den
'Einsatz solcher Spritzen als sterile Einmalirtikel - wie bei bestimmten

Anwendungen, z.B. der Spmalanﬁsthesw, heute als Hygzene-Standard
gefordert - nahezu aus. ' : '

Eine Spritze mit Kolbendruckdampfung (siche mcht vorveréffenthchte
deutsche Patentanmeldung P 44 28 467.5) le:stet wie exgene in-vitro-
Untersuchungen  gezeigt haben, eine Verglenchmiﬂngung des
Injektionsdruckes und ermdglicht langsaihe' und gleichmaBige Injektionen- -
% einer Fliissigkeit (z.B. Lokalanisthetikum) aus freier Hand. Durch zwei



1t is known that with a él ow i nj ection a certain s'tea'dyi ng of the inj ection -
~ speed can 30 be obtai ned by—prewratic danpening.. For this, in addition to
the local anaesthetic, - several mllilitres of air are drawn up into

.the 'syri ngewolbgr2asssans of a.three-way tap i - PCT/EP96/00402

3 (90 -degree offset) the syringe is placed perpendlcularly on the
spi nal needl e so that during the injggtion the air is |located between
*the | ocal anaesthetlc and the pIunger S :

im Spritzenzylinder .hinterei_mnder geschaltete, voneinander durch Luft

 volisténdig getrennte Kolben wirkt sich der auf dem hinteren Kolben (=

Kompressxonskolben) lastende Druck des Fingers durch die zwischen den

" Kolben beﬁndhche komprimierte Luft immer gediimpft auf den vorderen

s Kolben (= Injeknonskolben) aus. ‘Durch Volumenverﬁnderung der

zwischen den Kolben beﬁndhchen Luft und Nutzung der Linge des

vorderen Kolbens als indirektes MaB for die maximal zulisslge und

_ aufrechtzuerhaltende Kompression - unter Vermexdung des direkten

" Kontaktes der beiden Kolben - kamn - die gewiinschte

0 ln;eknonsgeschwmdxgkext emgestellt und gehalten werden. Die prizise
~ Funktion dieser Spritze setzt einen iiber den gesamten Versclnebeweg der

Kolben exakt maBhaltigen - Spritzenzylinder und fir eine bestimmte

Injeknonsgeschwmdlgkelt ein bestlmmtcs Luftvolumen zwischen den

~ Kolben voraus. Diese relatw hohen Fertigungsanforderungen bednngen-
15 einen, verghchln ‘mit in Masseaproduktion gefemgten low-cost—__
Emwegspmzen, deutlich héheren Preis einer solchen Spntze mit Kolben-

druckdimpfung

Dle momentan verﬁigbare Lﬁsung fhr das Problem einer langsamen und
, N glexchmiﬂxgen lnjeknon ist eine auch bei kleinen Férderraten prézise
1)  laufende Injekuonspumpe Solche Pumpen sind technisch ebenfalls sehr
aufwendig, dadurch in Anschaffung und Warmng teuer und - bezogen auf
" die Situation bei einer Spinalanisthesic - in der Handhabung zu

umsténdlich und zu zeitaufwendig | |

Aufgabe der Erfindung ist die Schaffung eines Verfahrens und einer
Vorrichtung, mit der ein Fluid druckkontrollierbar gehandhabt werden
kann, insbesondere bei Injektionen und anderen - medmmschcn
' Maﬂnahmen am menschhchen Kérper | '



The plunger is subsequently al ways pushed in'j ust far enough for a sI.ow.

reduction in the level of the |ocal anaesthetic to be observed in the
Syringe 5 Because of a distance measuring only a fewmllinmetres:
bet ween_t he nerve fibres on the left and the nerve fibres on the -

ri ght - nYRPHEI® of the body, a "true", that is to ~ PCEFPIMOMR  sensory
~and vegetatlve (in particular synpathetlc) one-si ded spinal

anaesthesia is the clinical applicatiof-for which the ef fectiveness of a
certain 10 technique or certain devices and aids can be exam ned with-
.respect to the control : and cal cul ation of ‘a spinal anaesthesia

9?:’ 3Ienag:']: ;% Spl lﬁ anae(s}ﬁ'nem a l %su Heﬂoﬁ#met v ‘ffgfleés?ng

“the control, Amprmhssdqdnwtlmtt hmaaﬂhrgchtﬁnganuertnomrmm deded- spi nal

st oo, £ BBl Vil év&%ﬁqn%“ﬁ 0 ellpebiaRed cove

gﬁpprOXI milt eldgr Erﬁndﬂx{ghmméll:m; sich Watehajfwend n Aﬁp\;!ﬁﬂi:h&ideﬁj using a
in spina ater ut| et apertu iteacre)  in
the case &f aﬂ(“g ﬁ?&iﬂ‘ﬂﬁnﬁh 5l %&“ﬁtﬁ bgﬂﬁi’ﬁ‘-!@‘ at least largely

one-sided _
' Die Erfindung schafft ein Verfahren zur dmcldmnuomubaren
- Handhabung eines Fluides, wobei ' -
- das in einem Behlter von:wﬁﬁﬂﬂenl\hmmmmp”heﬁhgﬁdhe
»  Fuid durch einen auf das Fluid einwirkenden Druck an
cinem Austritt mit diesem Druck zur Verflgung gestellt
- der Behilter mit einem MeBkanal von voquﬂwman
_ (hunﬂﬂunn ut\hnbuuhn@;ﬂnhn
. - der MeSBkanal mit einem Puffer von vorgegebenem Volumen
' kommuniziert, | |
- der Mefkanal und der Puffer mit einem koﬂipressiblen
: Medium gefiillt sind, .
so daB das Fluid entsprechend dem einwirkenden Dmck, dem Querschnitt o
2 des MeBkanales und. der GréBe des Volumens des Puffers zumindest
teilweise .in den MeBkanal emdnngt. '
Entsprechend wird auch eine Vorrichtung geschaffen zZum dmckkomrolher-
baren Handhaben eines Fluides, mit
' - einem Behilter von varlablem Volumen zur Aufnahme cines
s, _ Fluides, _
- einer Druckerzeugungseinrichtung zur Erze_ugung eines auf
" das Fhid einwirkenden Druckes, B
- einem Austntt zum EinlaB und/oder AuslaB des Flmdes,
- einem MeBkanal von vorgegebenem Querschnitt, der mn
% dem Behilter in Verb_mdung steht,



20 nmot or and sensory blockades are- possnble in addition undesired

synpat hol yti.c effects on t-he—sige-not nunbed are ninimised or can even
be conpl etel y avoi ded, ~and the | evel of the spinal anaesthesia :
.produced. by’ p%y,zggy,ng the patient i's nore control | abl epdrinerdsnoso:
previously. .25 The tine needed for such an injection is greater but

wi.th shorter initiation times for = . prodqflng the sensory and notor

bl ockade, tine is gained overall. The previous results make it

concei vabl e that - by targeted- application of the | ocal anaesthetic in the

- fluid space, the ampunt of |ocal anaesthetic required can be reduced '

(smaller volunme | os | ownemomﬁei rvdn &a(ijge gébereni 'Welaieq) dezChiit Gdetn
al so appears to allow a nore ﬁﬁ I|able un erIy| ng of the fluid with the"
| ocal anaesthetic when a |o gl ucose mxture is used

than was previ ousl Yy USU@obé tderfms&m ﬁndoaél mﬁaﬁ&hﬁe&hﬁm kompressiblen
 Medium geﬁillt smd

Nachfolgend sollen dxe Brﬁndnng anhand der Funknonswexse einer
.erﬁndungsgemisen Spnue und _verschiedene Verfahren ﬂir das Arbeiten
: : mit dieser Spritze erlautert werden. Die Etfindung ist Jedocb nicht nur
o auf diese bevorzugten Ausfihrungsformen und dic dargestelitellten
10 Ahwendungsbereiche beschréinkt, sondern kann auf andere, vergleichbare,
' ,msbesondere auch nichtmedizinische Berelche mit glexch- oder #hnlich
‘gelagerten Problemen a.ngewendet werden. -

Die Vorrichtung ist eine Spritze ﬁir die Spinalanisthésie. mit der ein

15 I.olealanisthenkum, msbesondere durch diinne Spinainadeln, ohne

zusitzl:chen ‘technischen oder personellen Aufwand von Hand langsam

und glelchmiﬂlg in den Liquor injiziet werden kann, um so

| Verwubelungen des Lokalanisthenkums nnt der daraus resulnerenden-

unerwiinschten und unkalkulierbaren Ausbrexmng der Spmalanﬁsthesm und

» Tranmat:snerungen von Nervenfasern durch den Injektionsstrahl zu

' ' " vermeiden. Die Spntze ist produktxonstechmsch emfach und auch auf
- -~ schnell laufenden Automaten mit ausrelchender Prizision in Massen-

: prodnkuon‘ kostengiinstig herstellbar

23 Die Spritze weist in einer ‘vortei_lbaften Ausfilhrungsform eine Di__thpfungs-
und DruclnneBeinfichtung auf, welche cinen im Kolben der Spritze
liegenden Puffer (mn emem kompressiblen Med:um gefiillten Hohlraum) '
mit festem oder variablem Volumen und emen von der im Spritzen-

- zylinder befindlichen Seite des Kolbens in diesen Puffer fithrenden,

% zentrisch oder exzentrisch im Puffer liégenden, zu beiden Seiten hin



4 : so use of a hyperbaric but iso-osnolar |ocal anaesthetic is:

' possi bl e. Undesired hyper osnolarity effects on the nerve fibres are
—n t his—way—exctuded— “THe makesm 1t sol utron described for a '
pneurmati cal | y danpened injection proved 5 appropriate, but. necessitated
. uner gori¥ S fficult working with an unw eldy - RETEESEOUIDL N of a
. spi nal needl e, three-way tap and syringe. A device, in particular .a

syringe, i s therefore desirabl e whi ch-2an be handl ed ergonom cally and in a
‘norrmal manner and nmekes possible a sl ow and even or steadied injection of
t he | ocal anaesthetic with reliable control of the i nj ection pressure.

offenen MeBkanal enthiilt. Der Puffer und der MeBkanal sind mit einem
kompressxblen Medmm, msbesondere Luft unter Umgebnngsdmck. geﬁillt.'

Durch Zuriickzichen des Kolbens wird der durch AuBétwand der Sritze
s und Boden des Kolbens gebildete Behalter vergriBert und es entstéht im -
Spntzenzyhnder em Unterdruck. durch den eine Fliissigken, 2zB.
Lokalanisthetikum, genauso schnell wxe bei ciner konvenuonellen Spmzc
- in den Spntzenzylmder aufgezogen werden kann. - '

‘1 Beim Entliiften der beispielsweise senkrecht geh‘alfene'n Spritze verschlieBt
nun die in den Spntzenzylmder anfgezogene Flilssngke:t die vordere, der
Fliissigkeit zugewandte erste Offnung des in den Puffer des Kolbens
fohrenden MeBkanales. Diese Offnung des MeBkanales darf dabei,
abhiingig von der Viskositit der ~Fliissigkeit, einen bestimmten

15 Durchmesser nicht Oberschreiten, da beim Entliiften der Spritze die
Fhissxgkelt sonst in den Meﬂkanal laufen kann. Bei einem nicht u
groBen Durchmesser von z.B. mcht mehr als 1 bis 3 mm? der vorderen
Offnung des MeBkanales reicht die Oberflachenspannung der Fllissigkeit

~ fir den VerschluB. Zustzliche Trennungsmittel, zB. ein ‘elastischer

x Stopfen oder ein Tropfen Ol, werden aber bei einer Injektion eines
Gases gemi8 einer vorteilhaften Weiterentwicklung der Spriize verwendet.
Die Trennungsmittel sind dabei so auszuwihlen, da8 der Dampfungseffekt
und die DruckmeBgenauigkeit sich nur wenig éndern. Sie sollten so. leicht
im MeBkanal verschiebbar sein, daB ihre Renbung gegenuber den sonst

] anftretenden Kriiften vernachliissigbar lst

Durch Abschiu8 der im Meskgnal' und Puffer des Kolbens befindlichen
Luft entsteht bei dieser Spritze gleichzeitig -ein Dﬁmpfm_igselemem und
eine DruckmeBeinrichtung im Kolben.



10 Syringes currently available with rubber or spring el ements

inserted or fitted ifor on the plunger -{BE 27 14 818 Al, DE 32 00. 651
Al) allow the i njection pressure to be nore or |ess precisely
~i-ndi cat ed, buwaqwsrasise only very limted intenti onal st aatypogooabz t he

injection pressure, in particular of small pressure changes acting 15
‘briefly upon.the plunger, for exanpl e in spipgl anaest hesi a. The sonetinmes
conplex construction of such:syringes and necessarlly preci se and thus .

expensive . nanufacturlng ‘al nost” excl udes the use of such syringes as
- sterile single use_ jtens - such as are the currently reqU|red hygi ene
- standard for certai reites inuanbsiny Einschiebere desrKotbens i in alencSpritzeimytinder, 20

Aonl T aFom " PURTH: i) W Ringtd HOE et fet BRIAL o S B Plspaket
~experinents, steadgurdy efne kleinluimige' Kandlei onit mmuhohmdbﬁfdeidmd
Frcehand. By moans SOPHEHoViSth AR DRSERER Jietoike s0.9rd G FHlssighet deihurise -
the syringe barsel in caem! Mﬂk&nﬂeparﬁfﬁdn&r & Oﬂﬁra%&[ﬁéhsb&xsé' niedrigered N€
Pressure exert ed Dy riubwiderstandes - godrdeki Daflurch kommmt és 7 piﬁﬁ?e”
Verdringung der im MeBkanal beﬁndhchen Luft ‘und somit einer
Kompression der im MeBkanal und Puffer befindlichen Luft. erd nun
_ nachfolgend dieser Druck, durch den ein bestimmter Kompressxonsgrad -
0 der Luft erreicht wurde, unterschntten, so wird die in den MeBkanal
emgedmngene Flﬁssigken unter Dekompressmn der komprimierten Luft

im Mchanal und Puff_er wieder aus dem MeBkanal herausg_edn_xckt.

Emersexts werden 50 plﬁtzhche Anderungen des auf den Kolben und
5 so:mt auf die Flhssxgkext einwirkenden Druckes - wie bei einer Injeknon
von Hand bei zu schnellem Emschleben des Kolbens in den .
Spritzenzylinder nicht zu _verme_lden. wnr_k\mgsvoll gedimpﬁ. Dabei wird
 durch den direkten, kraftschiissigen Kontakt der Flissigkeit zur Luft als
. dampfendes, weil kompressibles Medium ein ausgeprégter Dampfungseffekt -
o | 2 _' erreicht. Andererseits_ wird der FluB der Fliissigkeit durch eine auf den
) Kanillenansatz ~ der  Spritze  aufgesteckte  Kleinlumige  Kaniile
vergleichméBigt. ' | |

Durch geeignete Dime'nsionieru'ng des  Kolbens an der' in den
2 Spntzeniyhnder eingeschobenén Seite, durch am Kolben angebrachte
Dichtmittel, z.B. eine zxrkulare D:chthppe. oder andere geelgnete Mittel
wird in einer ‘weiterén  giinstigen Ausfuhrungsform ~ein  grofBer
Verschnebemderstand erzielt. Dxese_r soll einerseits ein weitgehend
ruckfreies “Einschieben des Kolbens in den Spritzenzylinder gestatten;,
% andererseits muB durch diesen Verschiebewiderstand sichergestellt sein,



always acts in a danpened manner ~upon on the front plunger (=injec
Y by rrerrgns of the conpressed air | ocated between the plungers.

- _pl unger),
_Ey algt eal ng t he volune of the air [ocated between thHe prungers and— —
using t ength of the front 30 plunger as an indirect neasurement of
- the maxi Wgﬁpresm_on_permsm bl e and - to be nui RCXERSEDOO2NNI [ e -

avoi di ng direct contact between the two plungers - the
5 ° desired injection speed can ba.adj usted and mai nt ai ned. The

preci se functlonlng of

da.B auch bei Entlastung, insbesondere vollsﬁndxger Entlastung durch den
Fmger der Kolben seine Einschiebtiefe behilt - und nicht durch die.
_ kompnnuerte Luft im MeBkanal und Puffer im Spntzenzylmder :
- zuriickgedriickt wird. Der Einsatz einer- derarugen Spntze vermeldet eine
s zu schnelle FluBverlangsamung der Flﬁssigken durch die Kaniile. Der .' .
Verschiebewiderstand ist in' einer gﬁnsngen Welterblldung -auch so “
dlmensnomerbar. daB em gewxsses Spiel der Emschnebuefe des Kolbens :

 bei Druckentlastnng zngelassen mrd

‘10 Die fiir eine langsame und gle:chmimge bzw verglenchm&&gte Injekuon
- w:chuge Dimpfnngsexgenschaft einer erﬁndungsgemiﬂen Spntze wnrd durch
einen relativ hohen Durchﬂnﬂmderstand z.B einer klemlunngen Kaniile,
gegen den die Fliissigkeit mpzlert wird, und durch einen verglelchswelsc
medngen Durchﬂquxderstand zummdest cines Teils des MeBkanales_
15 begiinstigt. Der Meskanal miindet giinstigerweise an seinem einen, dem -
' hinteren Ende in den Puffer des Kolbens. Ein auf den Kanﬁlenansatz des .
Spntzenzylmders gestecktes DurchﬂuBreduznerstﬂck, das den notwendlgen,
~ relativ hohen DurchfluBwiderstand schafft, ermdglicht den Einsatz einer
- erﬁndungsgemﬁﬂen Spmze auch bei groBlurmgen Kaniilen, die einen
- 2 relativ groBen Innendurchmesser und somit einen - fiir eine einwandfreie
" Funktion der Spntze zu kleinen Durchﬂuﬂwxderstand bieten.

Wihrend der Injektion einer Fluss:gkelt resuluen der Druck, m:t dem die
Fliissigkeit injiziert wnrd bei einer Spmze mindestens aus zwei in ihrem
2 .'Emzelbetrag, zu verschiedenen Zextpnnkten, vanablen. aber in der Summe
nahczu gleichbleibenden Teildriicken: Durch das Emschleben des Kolbens_
in den Spritzenzylinder lastet der Druck des Fingers d:rekt auf der im
' Spmzenzylmder befindlichen Flilsslgkelt Andererseits fiihrt ein zu groBer
direkter Druck, bensmelswclse bei einem raschen Einschieben des Kolbens,

© zu einem Eindringen der- Flussngkext in den MeBkanal und einer



this syrlnge reqU|res a syringe barrel exactly the. same size as the :
conplete -~ . -displacenent pa%h—e#—%he—plunger and-for a certain injection
speed a certain volune of air between the plungers. These relatively

- advanced prodwobamnaveqU|renents 5 generate a considerably pogpssmdidace
for such a syringe with pneumatic pl unger danpeni ng than for =

mass- produced | ow cost single use syringes..q. - The curirently avail abl e
'solution to the problem of a.slow and even |nject|on is an i njection .
punp with precise operationeéven with |ow delivery“rates. Such punps 10

are also technically very, conplex, therefore expensive to produce and

service and - WmchltheﬁM|WammmﬁgK9 | befindbichenesi a
- are too difficul n The
B OBaut sch dhiiion B0 THHR OB et Nachlaggen 6,

obj ect .of the inven
“fluid 15 can be hwfdkleu iKolbenp lastenden Douckes | desb Fingersn fiin dic rinjektion cdérar

dur| ng | nJ ect | ons ?ﬁ*lgslgken % %g&ll k&rﬂo%%%ur&sbf&% tatl'use malmaﬂe Oﬂ¥uck
s bezexchnet wird. Scluebt man den Kolben sehr schnell in den
o Spntzenzyhnder, erfqlgt die Injektion der Fliis_s;gk_eit zu diesem Zeltpunkt
bauptsichlich durch einen direkten Druck; entlastet hingegen der Finger
den Kolben volistindig, wird die im Spritzenzylinder  befindliche
Flilssigkeit durch einen indirekten Druck - unter Dekompression der im
10 MeBkanal und Puffet des Kolbens vorhandenen kompnnnerten Luft

mszlert -

Der Jewells auf dle Flussxgken wirkende Druck kann in einer
vorteilhaften Ausfibrungsform der Erfindung am MeBkanal beobachtet
15 oder gemessen werden (welter in den MeBkanal laufende Fliissigkeit =
zunehmender Druck zurﬁcklaufende Flussxgkelt = fallender Druck).
Mittels ciner fir einen bestunmten Durchﬂquuderstand zB. ciner
kleinlumigen Kaniile, geexchten, belsplelswelse auf oder iiber dem
MeBkanal angebrachten Skala kann der Druck aus der Position der
_ n Grenzschxcht zwischen Flussxgkelt und kompressiblem Medmm (Meniskus)
. ’ o als Absolutwert oder direkt dic Injektionsgeschwindigkeit - nach
' ' ' Ermittlung der ben Verwendung einer besnmmten Kaniile und bestimmter
Flissigkeitsstinde im  MeBkanal resnlnergnden unterschiedlichen
Injektionsgeschwindigkeiten - angegeben werden. | '

Eine gute Abiesbarkeit einer solchen Skalieruﬁg’ ist mittels eines

'hochtransparenten Werkstoffes. insbesondere Kunststoff, etzlelbar Da bei
" einem mittig im Puffer angeordneten MeBkanal der Flussngkeusstand bei

“einer kiaren Flissigkeit durch insgesamt drei Kunststoffschichten -erkannt
% werden muB, ist es vorteilhaft, den MeBkanal exzentrisch im Puffer



The object is solved 'by a nethod with the'fea'tures of claim1 and by a
~device with- - the features of claim@. Advantageous enbadinents and——

—fUrther _devel opnents of 20 the invention will be evident from the
respective dependent claims or by . conbi nati ons of the features of
these CVQPEHIISI9 ~ The invention provides a method F&¥ 02
pressureée-control l able handling of a fluid, - wherein 25 ' -
the fluid located in a container of vé#rable volune is nade avai |l abl e

by pressure at an outlet by nmeans of said pressure acting upon the fluid,
- the container is connected to a neasuring channel with a pre-

Cormini oot o HEADFEREL aRB:an dle Wand des Kolpens ‘A1l Bhtld GIANREY | e
- the neasurdﬂgmmgkeﬂsmdjlmtﬂeﬁhﬁabwoanﬂemmusedm Rhclmug)mund;l bl'e
sicher beobachtet ‘werden kann. Wihlt ‘man fﬁr den MeBkana.l einen
ovalen Querschmtt, so ist der Flﬁsslgkextsspiegel von der brelteren Seite
's des MeBkanales betrachtet unmter Umstinden, ‘2B, bei geeigneter
'Llchtbrechung durch die wie eine Lupe wirkende ovale Geometne. besser
erkennbar, ohne daB dadurch das Volumen des MeBkanales zunehmen

muB '

1 Eine ginstige Losung ist s, den MeBkanal in die Wand des Kolbens za
integrieren oder von auBen in eine Rinne des Kolbens zu legen, so dab -
der Flusmgkensstand im MeBkanal in dxesem Fall nur durch zwex '

| Kunststoﬂ'schxchten zu beobachten ist. Ein wexterer Vorteil dleser wsung N
besteht darm, da8 durch Parallaxe bedmgte Ablesefehler des

15 Flﬁsslgkeusstandes an einer von auBen auf den Kolben aufgebrachten

 Skalierung minimiert werden Diese lst produkuonstechmsch emfach und
bllhg herzustellen. : '

‘Eine weitere vortellhafte Ausﬁihrungsfonn der Erfindung s:eht zuséitzlich
20 im Spritzenzylinder eine lﬁnglxche Ausspamng vor. In diesem Fall ist der
Fluss:gkeltsstand durch nur eine Kunststoﬁ'schlcht noch besser zu -

' erkennen.

~ Neben einer Strich-Skalierﬁng 'siiid .a'uch- Veﬁchigdenfarbiée' Ring- oder
3  Balkenmarkierungen (z.B. griin = Kkorrekte Injektionsgeschwindigkeit, gelb
‘= noch korrekte lnjektxonsgeschmndxgkelt, rot = zu schnelle Injektions-
geschwindigkeit) oder auch unterschiedliche Querschmtte des MeBkanales

als Kcnnzenchnung bestimmter _ Injekuonsgeschmndlgkensberelche :

vorstellbar,



6 o rredl um ~ such that thére is at |east partlal |ngress

of the fluid i nto the—easdring channel, ——dependent upon the influence
- of the pressure, the cross-section of the measuring: ~ channel and the
size of the wpseaasswol une. 5 Accordingly, a dévice is also mdndoior
-pressure-control |l able handling of a fluid, ~with-
' -14.

Das Einhaiten einer bestimmten, ‘beispielsweise maximal zuléissigen
lnjeknonsgesch\\nndlgkelt kamn dadurch definiert sein, daB der .
'Fliissxgkeltsstand im MeBkanal eine bestimmte Marke mcht {iberschreiten
_ darf oder die Fitissigkeit den MeBkanal zwar volistindig fiillen, aber nicht -
s - aus dem MeBkanal abtropfen darf. Bei dieser einfacheren Arbeitsvorschrift
st eine korrekte, db. nicht zu schnelle Injektion im nachhinein gut zu
| uberpriifen Ein Tropfen der Flﬂssngkelt im Puﬁer ze:gt einen
Injektionsfehler an, |

w Eine Messung der bisher genannten und weiterer Parameter ist ebenfalls
durch Einsatz von anderen, z.B. induktiven, opto-elektronischen oder
piczo-elektrischen MeSeinrichtungen moglich. Die Parameter kénnen dann
eingestellt, kontrolliert, gestcuert oder auch geregelt werden, je nachdem,
weiche Bedingungen mittels der Erfindung eingehalten werden sollen.

 Eine schrittweise Erh8hung des auf dem Kolben lastenden Druckes um
den jeweils gleichen Betrag hat aufgrnnd_ der zunehmenden Kompression
- der Luft im MeBkanal und Puffer kleiner werdene Verinderungen des
o Flilssigkeitsstandes im MeBkanal zur Folge: Bei einem Kieinen Volumen
| 2 im Puffer und einem relativ groBen Volumen im MeBkanal kann man
» ~ . somit cinen relativ groBen Druckbereich Gber eine relativ kurze Skala
erfassen; hierbei werdex'l' die Druckinderungen bei noch geringer
Kompresston der Luft im MeBkanal und Puffer empfindlich und mit
zunehmender Kompression nnempfindhcher angezelgt. Hingegen sind bei
»  einem relativ groBen Volumen im Puffer und Auslegung des MeBkanales
als lange Kapillare selbst kleine Dmckinderungen sehr empfindhch zu
erfassen, da diese eine deutliche Anderung des Flussngkextsstandes im

MeBkanal bemrken

% Eine eff_ektibe Dimpfung plétzlicher, durch.' den Finger auf den Kolben



- a container of variable volume for receiving the fluid, -
a-pressure produci ng neans for producing a pressure actlng upon the

- FTuid, 10 5 - an outlet for the entrance and/or exit of the
1 uid, ' - a nmeasuring channel wi.th a pre-determ ned
Cross- se‘!@i’wﬁ%l chis - - connected to tIRCTIERGOO40T

a buffer with a pre- det er ni .ned vol une, which communi cates with the

. measuring channel , 15 wherein the neagsting channel and the buffer are
filled with a corrpreSS|bIe ' medi um : The invention wll be

- described hereinafter with reference to the nbde of- operation. of a

syringe according,to, the, i:nve apd di ffefent thods for_working with |
this 20 syr |?¥B\¥ﬂkq’w€rﬂ &W@ﬁﬂ E}T"F ein, yereic m&&@b Fiyf der pref erred
-enbodi nment s aﬂﬂssn eit mﬁha@ﬁ@s kﬂfmlﬁﬂiiﬁd W it Oéiher OB | ma gan be

used for other corrpara . partlcul ar .al so non- rre reas
havi ng t he sdimtlastung; des dﬁombﬂmb mser nur langsam abnehmenden

ln]ekuonsgeschwmdxgkext erfordert bei einer erﬁndungsgemiﬂen Spritze
s einen, im Vergleich zum Durchﬂuﬂmderstand der an den Kaniilenansatz
des Spntzenzylmders a.ngesetzten Kaniile, relativ . kleinen’
DurchﬂuBmderstand eines Teiles des MeBkanales, be:sp:elswexse der
vorderen, ersten MeBkanalﬁffnung, und em relativ groBes
Démpfungsvolumen im MeBkanal und/oder Puffer. Um eine sichere
10 Kontrolle ilber die ln]ektlomgeschmndlgkelt zu haben, mﬁssen dabei
Anderungen des auf der Fliissxgkext lastenden Druckes immer ausreichend
deutliche, d.h. gut erkennbare Verinderungen des Flusslgkextsstandes im
MeSBkanal ergeben. o

© .15 Das Verhi.lmi's’ des Volumens im MeBkanal zu dem im Puffer hat
EinfluB auf das Dﬁmpﬁmgsverhalten emer erfindungsgemaBen Vornchtung _

| '-insbesondere einer Spritze. Bei einem relativ groBen Volumen im Puffer

wird die Luft bei einer bestxmmten Zunahme des Fliissngkextsvolumens im

_ MeBkanal weniger stark komprimiert als bei einem kleinen Volu_men im

» Puffer. Bei Dekompression eines groBen, schwach komprimierten

Luftvolumens folgt ein langsames und in sich recht glelchmaﬂnges

Zun‘.ickdriicken der Fliissigkeit aus dem MeBkanal bei Dekompressnon

eines kleinen, stark kompnmlerten Luftvolumens resultlert lungegen em'

insbesondere anfinglich "schnelleres und' snch dann deuthch

3 verlangsamendes Zuruckdn‘icken der Flussngke:t aus dem MeBkanal. Das

' D!impﬁmgsvolumen besitzt somit auch die l'-'unknon eines .?uffers.

Bei einer Weiterbildung der erﬁndungsgemiﬂ_en Spfitie kann das
Luftvolumen im Puffer des Kolbens durch unterschiedliche
»  VerschluBstiicke in bestimmten Schritten bzw. durch ein im Kolben



" The device.is a syringe for spi nal anaest hesi a, W|th whi ch, .vmthqut needing -
25 additional technology or staff~ a | ocal—anraest het |-c—-e-a-n—be sl.ow y ‘and

evenly manually . injected-into.the spinal fluid:in particular by nmeans
of thin sping} W in order to avoid eddyi ng of t hpctesaloodoz
~anaest hetic WI? e resul tant undesired and - unpred| ctabl e

di stribution of the spinal ‘anaesthetic and tréun’at i sing of nerve fibres |
by the injection stream The 'syringe i's si rrp i n production technol ogy
-terns, and 30 can al so be manufactured cheaply W|th suf ficient precision

by mass- productlon
o beweghches VerschlnBstiick in einem besummten Rahmen stufenlos

vamert werden.

 Dadurch kann das Dimpfungsverhalten der Spritze auf einfache Weise

s veriindert werden, die Spritze also “weicher” oder "hirter" emgestellt

~ werden. Bezogen auf den glexchen Flﬂssxgkextsstand im MeBkanal 148t sich

so die lnjekuonsgeschwmd:gkelt bei gleichem Durchﬂusmderstand, z.B.

~ einer bestimmten Kantle, verdndern. Interessant ist auch die Mﬁghchkelt,

_ bei unterschiedlichen DurchfluBwiderstéinden, z.B. durch verschnedene

10 Kaniilen, eine gleichbleibende lnjekuonsgeschmndlgken einzustelien. Dies
" 'minimiert die Produktionskosten: Zum einen behilt eine Skalierung, |

beispiclsweise auf bzw. iiber dem MeBkanal mit Angabe der Injektlons-

- geschwindigkeit, ihre Gﬁltxgkelt zum anderen produziert man durch
.~ Einsaz  verschiedener VerschluBstﬁcke preiswert Spritzen bzw.
1 Spntzenkolben mit unterschxedhchsmen Puffervolumma ﬁ‘ir beispielsweise -

unterschiedliche Kaniilen ' :

VerschlieBt man durch ein geeignetes VerschluBstiick die hintere, zweite
~ Offnung des MeBkanales, also die Miindung des MeBkanales in den
2 Puffer des Kolbens, so dimpft der Kolben nur noch iiber das kleine, im
D  MeBkanal befindliche Luftvolumen, somit also "sehr hart’ und miBt den
| " Druck entsprechend unempfindlicher. Bei einem sehr klemen Luftvolumen
im MeBkanal hat dies zur Folge, daB sich die Spritze nahezu wie eine
konventionelle Spritze verhlt. Ist das Luftvolumen im MeBkanal hingegen
3 etwas groBer, 5o wird mit einer solchen Spritze, ohne die Notwendigkeit,
~einen zusétzlichen Spritzenkolben fertigen zu miissen, ein Arbeiten in
zwei #erschiedenen Diimpmngs- und ‘DruckmeBbereichen méglich, die
durch Verschieben emes geelgneten Verschluﬁsmckes im Kolben gewﬁhlt

werden kdnnen



- In
- danmpeni ng  and

-an advant ageous enbodi nent, the syrl nge i's provi ded with a

" hol | ow space filled with a conpressi bl e nediunm), of fixed or
vol une, Iocat ed in the plunger of the syr I nge, and a} neasuri ng channel

_Iocated

| eadi ng i nto thIS buf fer,
buf fer and open at -both si des.

filled with
pressure:.
outer wall -

side of the plunger located in the 5 s

pressure neasuring peans.ahich conprises a huffer (a__

vari abl e

Tel,

| ying centrically or eccentrlcally in the
The buffer and the neasuring channel are’

a conpressible medium ‘in particular air. at atnospheric
By pulling back the plunger the container forned by the

| ow pressur eﬁf@m‘@# erﬁ?ﬂeﬁgsg%ﬂel&ﬁﬁ% %rrw gﬁ‘éal%ﬁ%f

liquid, for insbesphdere wmulichlgmé\'euxﬁdimpfu haegﬁen\nwerden, ohpeidi¢ 0 t he.
syringe bar rﬂné uat gpnge,' Ckl‘xergfeu\:'ﬂ th a~ co ent{xone en’ zeringem .

S

mﬁssen.

durch mederholte Hitze-Sterilisation beschidigt werden, die Verwendung

" von Metalltellen macht eine Sterilisation mit Gamma-Strahlen schwzeng.
Insbesondere mnenhegende. durch entsprechende chhtungen weltgehend_

oder volistindig abgeschlossene Luftriume sind bei bestimmten

nded and a
ich a

: Bei Sterilisation der bekannten Spntzeu konnen Banelemente msbesonderc‘ B

o Stenhsauonsverfahren (ane, Athylcnoxxd) problemansch Hingegen kann

eine erfindungsgeméiBe Spritze - wenn auch durch den verwendeten

Kunststoff limitiert - prinzipiell Jedem Stenhsauonsverfahren unterzogen'

werden. Vorteilhaft dafiir xst, da8 das im Kolben' beﬁndhche Luftvolumen
erst durch Aufziehen der Flilssxgkelt in den Spntzenzyhnder abgeschlossen
wird, '

Da bei einer Stenhsauon der Spritze dle im MeBkanal und Puffer des

Kolbens befindliche Luft zwangsliufig auch stenhsxen wird, wn'ft der
direkte Kontakt der Flussxgkent mit dieser Luft kein hygienisches Problem
auf. Im Vergleich zu einer Behelfslﬁsung. bei der unsterile ‘Raumluft
verwendet wird, bietet eine Spntze auch in diesem Punkt grﬁBtmﬁghche
Sicherheit fiir den’ Patlemen ' -

-Exne erﬁndungsgemiﬁe Spntze ermbghcht ein ergonormschcs. 'z.B. fiir
‘einen Aniisthesisten gewohntes und dadurch m der Amvendung am

Patienten sicheres Arbeiten. - Dies stellt im Verglexch Zu einer
unhandhcheren und umstandlicheren Behelfslﬁsung sicher, daB bei einer

' Spmalanisthesne diber den Injektlonszenraum die korrekte Tiefenposition

der Spinalnadel nicht verlorengebt



VWen the, for eXarrpIe vertlc'ally' hel d, syrrnge i s vented, the |iquid now
drawn up 15. into the syrlnge—b-a-r-r-m‘—seals the front aperture facing the.

~liquid, of the neasuring - channel leading into the buffer of the
- pl unger.. This“angamuge of- the measuring - channel cannot cpeIEy6/00402
certain dianeter, depending on the viscosity of the-liquid, . ~as when
venting the syrlnge the liquid can othermrselgun I nto the neasuri ng
channel . Wth a front aperture with not too |arge a dianeter of, for
~exanpl e, no nore than 20 l1to3 nn{err] the surface tension of the
~liquid is sufficient for the sealing. Addltronal ~ separating neans, for

exanpl e. ‘an el asti c Binepperfindungsgelmifie oSpriize, erfordestedimi t wesentlichenj ekéinen
of a gas in accord Wi th, a nt t.he,
syringe. The separ?ﬁﬂﬂo rig %3@‘ %%&Mﬁ%%@%ﬁﬁh
er;]f ecth » gnd t hevepderi sDien pi‘oclultﬁmmucclmisr:liehnshfaclrstaarenhdchh:mlemI iu?]t Ider
They shou e easy. 25 enot I'nto t n nne at bi
their friction, codfiiyengupg Hexibe ﬁm gﬁ%ﬁﬁ% &ﬁ' bis
negligible. s aﬁf' lda.ck'vamera t&e:ea' Mdnaﬁag e ek N MESkaHRRS UrJ ng &Beaag'
-and buffer of the p :'Jsgl?l

' ossenen Zylmder zu fertigen und dessen riickwiirtige, offene Seite
durch ein geeignetes VerschluBstiick, z.B. aus Gummi oder Kunststoff, 2
'verschheBen. so dafl ein mnenhegender Hohlraum als Puffer entsteht.

1 Eine zirkulsre, in den Kolben einges_etzte Dichﬂippe, zB. aus Gummi,
schafft auch in emém," vom Durchmesser her nicht exakt mthalt:gen
Spritzenzylinder einen ausrelchend gle:chmiBlgen Verschlebemderstand

und verhxndert mckamge Bewegungen des Kolbens beim - Einschieben.
_ 'Eine einfache und kostengunsnge Losung ist es, bex der Fertigung des
15 Kolbens eine solche zirkulire Dichtlippe dnrekt anzuspmzen, wie bei den
' Kolben sogenammer low-cost-Einwegspritzen ubhch Eine gute Diimpfung

der mdglichen abrupten Bewegungen eines solchen Kolbens beim .

| Emschleben im Spmzenzyhnder erfordert aber eine ausreichend groBie

Auslegung des Dimpﬁmgsvolumens im MeBkanal und Puffer.

_ ’ _ " Eine erfindungsgemiBe Spritze kann auf schnell laufenden Automaten
gefertigt werden. Das Problem der Wiederholgenauigkeit des zwischen den
bciden_ Kolben einer Spritze mit Kolbendruckddmpfung eingeschlossenen
Luftvolumens stellt sich nicht, da das Luftvolumen im MeBkanal und

s Puffer d.es' 'K'olb.ens nur im Bereich der Fértigungsdngenauigkeit der
beispiclsweise fiir den Kolben benﬁngten Teile insbesondere bei Fertlgung
"aus Kunstoff minimal und nicht relevant schwankt :

_ Diese Spntze ermﬁghcht aber nicht nur ecine langsame und vergleich- -
» miBigte lnjeknon eines Lokalanﬁsthenkums bei der Spmalanasthesle, ‘



W t-h thIS syringe there I's both a danpenlng el ement and a pressure -
neasurlng nmeans 30 in the pl-unger.

—8 Now—f—witern pusnl Mg TNe prunger 1 nto Tne syringe barrel, fhat is.
to say when the container is reduced in size, 'the pressure with which
the |i QY@ 9623839 nj ected t hrough ‘a smal | 1 unmen caMGIERIGHOLZ o
relatively high flow resistance is exceeded by a certain . anmount, the -

. liquid is partially pressed into the-#easuring channel - due to the :

sondern kann auch zur dmckkontrolherten Injekuon anderer Fliissigkeiten
~ verwendet werden, zB. beim "Blocken” cines tramurethralen Katheters.
-Dabei wird ‘mit Hﬁssxgkext ('phys:olog:sche" Kochsalzlbsung) ¢in Ballon
. -an der in der Blase liegenden ‘Spitze des Katheters gefilllt, Kommt es
~ $ nun, mittels der Spmze gut- beobachtba: zu einer ungewohnt hohen
- Drucksteigerung withrend der Katheter geblockt wxrd ist dies ein Anhalt
fiir eine Fel:llage des Katheters. Sonst zu spiit bemerkte Kathetertehllagen
'kﬁnnen so, gerade beim narkotisierten Patienten, frihzeitig erkannt und -
dadurch Verletzungen der Hamrﬁhre venmeden werden .o
» o . -
Eine giinstige Ausﬁihrung ‘einer erﬁndungsgemiﬁen Spntze elgnet sich
‘auch zur ausschlieBlichen Druckmesung bzw. -kontrolle bexsplelswelse
‘einer Fliissigkeit. Hierfiir wird der Spntzenzylmder wie auch der Kandlen-
ansatz der Spritze zuniichst entliiftet und sichergestelit, daB der Kolben
15 wihrend der Messnng nicht' im Spntzenzyhnder zuriickrutschen kann, z.B.
durch eine schwergéngige zirkuldre Dichtlippe. Durch den zu messenden
Druck unter dem die Flﬁssxgkeit steht, wird diese in den MeBkanal_ _
gedriickt. Man kann nun am Flusslgkextsstand im MeBkanal wneder einen
_rclauven oder aufgrund einer Kalibrierung auch absolnten Druckwert
2 -ablesen.

Durch eine We:terentwncklung kann eine erfindungsgemiﬁe Spmze auch

zur druckkontrollierten lnjektlon eines Gases nnd, im Vergleich zu

| konvennonellen Manometern, einfaches, kompaktes, ausrelchend genaues

2 und billiges Gas-DruckmeBinstrument verwendet werden, 2.B. um einen

*Cuff" (Ballon, mit dem ein in der Luftréhre plazierter Endotrachealtubus

gegen die Luftrohrenwand abgedxchtet wird) mit _ennem bestimmten Druck

aufzublasen und diesen Druck auch weiter zu {iberwachen. Hierzu wird
~in die vordere, erste Offnung des MeBkanales einer Spritze ein zur Wand

% - des MeBkanales luftdicht schlieBendes, in diesem aber dennoch leicht



5 conpar atively low flow fesi stance herein. In this way displ ecerrent of

the air ' located in the measuring channel—eecurs, and consequently-
conpression of the air . sl ocated in the nmeasuring channel -and buffer.
If this Pr esSyip 9rreans of ‘whi ch a certai n-'degree Ofl*&)ﬁsaqowz

conpr essi on has been obtained, i's subSequentIy exceeded, the
whi ch .has |ngressed into the measur.ing chann?ln IS pressed out of the 10
neasurlng channel agai n by deconpression of e conpressed air in the

measuri ng channel and buffer. = On the one hand, - such sudden

changes in pressure acting upon the pltunger and consequently on the

liquid-- such as cmmﬁeﬁmresm&ﬂdnéuﬂnagz.a S ¢ Ristischb e Shi !!lﬁai dehe
syrlnge barrel - ar eff tive

" plunger is pushed too U|ckly into
danpened. In addit®¥nQ Ol eingebracht; (das die auméutblwnt

lplrggegn\(l:mefjhdarrbenlt ng effect ﬂéﬁﬁﬂg‘%}gFnedthg%{lfe otﬁierewﬁgﬂ%#ﬂ]t%e fqnow

of liquid through Bufferal desi JKolbensinbefindlichen Luft: cttemnt: oWind aunnudie im
connector of t h? Sgﬂﬁ%ﬁd&t&iﬂhﬁ&e Bl komprimiert, so wird das Trennungsmitte]
im. MeBkanal nach hinten gedrnckt und dadurch das im MeSBkanal und
Puffer des Kolbens befindliche Luftvolumen komprimiert. Aus der Position

des Trennungsmmels 2 einer auf dém ‘MeBkanal angebrachten Skala -
das Trennungsmittel fungxert somit auch als Zeiger - ist “der Druck
10 entweder als relativer odcr. nach Eichung, auch absoluter Wert abzulesen.
Durch Verinderung des Luftvolumens im Puffer des Kolbens kann auch
bei dieser Spritze der Druckanzeigebereich feinfiihlig emgestellt ‘werden
~ oder durch VerschluB der hinteren, zweiten Offnung des MeBkanales mit

: emem geeigneten VerschluBstﬁck erhebhch verindert werden.

Nach dem Prinzip einer in den Kolben integrierten Dampfungs- und
.Dmc_kme_Beinrichtun'g sind  weitere Anwendungen moglich: Unter
Verwendﬁng eines Zylmders ohne AusfluBoffnung  sind  auch
Diimpfungselemente, z.B. kleines Luftvolumen im Puffer des Kolbens,
3 . 2 relativ groBes Luftvolumen im MeB8kanal, oder auch DruckmeBinsinimeme
i z.B. groBes Luftvolumen im Puffer, kleines Luftvolumen in einem langen |
' ‘und dunnen MeBkanal, einsetzbar. '

_ Einsa_tzmiiglichkeiten der Erfindu_lig werden im foigenden aufgezeigt. Die
2 Darstellung der Erfindung in medizinischen"'Bereiche'n. schrinkt die
Anwendung  eines erﬁndungsgemiﬂen Verfahrens __lund einer
erfindnngsgemﬁﬁen Vomchtung in anderen Anwendungsbereichen nicht

% a, Spinalanisihesie: Eine druck- und  somit



" Ina further advant ageous enbodi nent a'great-er resi stance to pushingis

.‘'obt ai ned by nmeans of - suitabl e di nensioning of the plunger on the-si de'“
—nser teg—Ato—tire—syrT nge’ arre y sealing neans fitted onto the :

pl unger, for exanple a circular seallng lip, or . other ui t abl e neans.

- Thi s hawoeenassee one hand to allow a | arge degree of 2F a7pushing of
the plunger into the syringe barrel, but on the other hand it nust be
ensured by neans of this flow resistane that even when rel eased, : :
particularly .- .wWith conplete rel ease by the fingers, the plunger retains.
its depth of insertion and I s not pushed backwards in the syringe

lse of such a syr PrEeiRdisReekaRblEns.: JPERRL U o TaRRanBEE (he flow
of Iiquid throughrddigieptodie Géfaht VoxﬁNmiemmeeduahfmnmnommva opment
the re5|stance to pushlng can al.so be dlnen5|oned such that a certain -
Eine glexchmiﬁxge, insbesondere vergleichmaBigte Injeknon von
" .s © hyper- oder hypobaren I.okalanistbenka ermﬁghcht einseitige
o Spmalanﬁsthesxen. B '
Eine gleu:hmi&ge bzw. verglemhmﬁB:gte Injektlon von hyperbaren :
Lokalanisthetika ermﬁghcht hinsichtlich der Aniisthesieausbreitung
w ° besser = ‘stenernde  beidseitige Spmalanistheswn, z.B.
| Sattelblockanisth'esign. | o |

b. Langsame und gleichmaBige Injekuon eines Fluides, z.B. einem "
_ Medikament, die aufgrund jhrer Auswirkungen auf den Krexslauf :
is oder einer stark gefiBrelzenden Wirkung nicht schnell injiziert
werden diirfen: 2B. Propofol = intravendses Na'rkotikuin eine
nukroprozessorgestenerte Pumpe fiir das korrekte dh. nicht zu.
schnelle Spntzen der Narkosedosxs kann entfallen

2 c.. | Druckkontrolherte Injektion von lﬂtraschallkdntrastmitteln ("micro-
' bubble -Lsungen): Bei zu groch Injektlonsdmck werden die
klemen Gasblasen zerstort.

d.  Einsatz a!s Dosiervorrichtung, insbesondere Mikrodosiervorrichtung,

.'zs' o 2B. Injektion kleiner Mengen eines Fluides, beispielsweise im
| medizinischen Bereich eines stark kreislaufwirksamen Medikamentes,
"Vorfiillen" der Infusionsschenkel von zentralvendsen Kathetern: In

den entsprechend groB- bzw. kleinvolumig ausgelegten MeBkanal

wird zunichst bei  verschlossener  Austrittsbffoung  des

N ‘Spritzenzylinders, zB. durch einen Drei-Wege-Hahn, das zu



9 ~ tolerance in ‘the depth of |nsert|on of the plunger is all owed

when the pressure-is rel eased. .~ ... The danp'em'ﬁg"ﬁroperty of a
syringe according to the invention, lrrportant for.a 5 sl ow and even or "

~ _st-eadied i Nwae6i28839 i s provi.ded by neans of a rel atlvely hi REIT/EPIE00402

resistance, for exanple a small |unmen cannula, counter to which the liquid
-is -i'nj ected, and by neans of a conpamatlvely | ow fl ow resistance at
"l east of a part .of . t he nmeasuring channel . The rear end of the

measuring channel advantageously leads =~ into the buffer of the

plunger A flow reduci,n s .pl aced. on, t he la 10 connegtor of the -
syringe barrel which HJ%IEQ‘E‘ M g"%ﬁ?‘f&@?"ﬁl Mach | n der
resi stance also all 0%&&%11@& &sssbhw%dm t&nhhwv%glﬁﬁl with
Iar e
J MeBkanal befindliche Volumen bei kieinem lnjeknonswzderstand - '
schnell ("Bolus”) oder bei groﬁem lnjekuonsmdersta.nd, zB. durch

s N ein DurchﬂuBreduzlerstﬁck, la.ngsam injiziert.

e. "Dle Spritze wird als "Druckﬁihler benutzt. belplelswelse in der
Penduralmisthesxe.  Gegen den verglenchswexse hohen

: mtrahgamcntiren Injeknonsmderstand wird die Spntze (mckwﬁrug -
10 offener MeBkana.l_ groBes Lufivolumen = low-pressure-Variante)
~ durch Vorschieben des Kolbens unter Druck gesetzt. Mit Erreichen
des Periduralraumes fallt dic Flissigkeitssiule im MgBkana’I der
 Spritze aufgrund des plétzlich nachlassenden Injektionswiderstandes

schlagartig.

Diese Technik 'e_rlaul_p'_t im Vergleich zur klassischen Loss-of-

* resistance-Technik ein beidhindiges, kontroiliertes Vorschicben der
Periduralnadel und liefert bei -Erreichen des Periduralraumes ein.
emdeutxges opusches Slgna.l.

" ) - Aber auch eine konventaonelle I»ss-of-res:stancc-Spntze kann mit
einer einfachen DruckmeBemnchmng im Kolben ausgeriistet werden
(rickwiirtig verschlosscner MeBkanal = Kleines Luftvolumen =
hxgh-pressure-Vaname) o o

Die Vorteile. der beiden Loss-of-resistance-Techniken - mit Luft
bzw. Flissigkeit oder einem anderen Fluid - lassen sich so
vorteilhaft kombinieren: [Einerseits das “Gefihl" und die
o “"Beobachtung" des federnden Kolbens der "Luft™-Technik, solange
~»  sich die Spitze der Periduralnadel noch intraligamentir befindet



| unen cannul as V\:hl ch have a rel ativel y large i nternal di aneter. and

consequently a flow resistance which is t00 |ow for perfect operation

~of the syringe'. 15 . During the injection of a liquid, the pressure with
whi ch t | d is injected ' results, in the case_of a syringe, from
at |-east ? rtial pressures, variable in their Pﬁml anount s

at different tinmes, but in sumalnost invariable: By pushing the

plunger into the syringe barrel, the ﬁ?%ssure of the fingers is exerted
directly upon the li-quid Iocated in the syringe barrel. On the other
hand, too'large a direct 20 pressure, for exanple when the pl unger is

depr essed suddenl Yind |deaf! Vetlast! &3" Réderiy) wenn det*ﬁrddhfwa'&nt Bh@ichf geMEaSUring

channel and conpre55|on f the air Iocated in th .. measuri ng channel
and in the bufferAbd dhifyeaus | dex hmdﬁl pm«:}me@gmg dbei up
~here which can Onlwlnb&n? p,&g‘ﬁ K}maﬂk}w exerted -
on the. - pl unger for in| ectl ngmﬁml quid 1s. easg'd s extent
is described as i Hef r' @ hecknik und mnmmermmmm:very

é_ rapidly into the [ d-is done
i at thlst:}nelargeyasaresult%ﬁ% PE’&‘E?F’ ﬂm% “the

~ fingers corrpl et el Injektionswidetstandes. (Duyeh  die tl@odlblmﬁoh bercbeiden iLbsé-6f2 Syringe
- barrel | . resxsmnce-'l‘echmken werden Anderungen des lnjekuonsmderstandes

| nicht nur subjektiv ("Fﬁhlen des deerstandsverlustes) sondem

_ auch objektiv fiir den ausﬁihrenden Anisthes:sten wie auch einen

0. Beobacht.er beuneilbar (Dmckmesssung). ' ' |

Zudem 148t sxch vermelden. daB unstenle Luft in den i
Pendnralraum mjmert wird. ' o

5 f  Druckontrolliertes "Blocken’, zB. mit Flissigkeit, von
' Ba.llonkathetem, z.B Blasenkatheter Embolektomlekatheter
(Fogarty) Durch Messung des Druckes, mit dem ‘der Ballon des _
Katheters "geblockt” wird, kann eine Fehllage bzw. knnsche Lage -
des Ballons (an zu hohen Druckanstiegen) erkannt werden und die
20 " Gefahr eines Schadens, beispielsweise Verletzungen der Hamréhre
oder eines GefiBes. sinkt,

2 Druckkontrolhenes "Blocken”, z.B. mit Luft, und konunulerhche '
Druckkontrolle eines Tubuscuffs oder Pulmonahskatheters (Swan-
] Ganz) mittels einer Spmze mit Trennungsmntel im MeBkanal

h. Modtfikatxon von Perfusor-Spntzen Bel leerem Spntzenzylmder und
 somit Forderende der Pcrfusor-l’umpe stoppt die Injektlon nicht

_ schlagartig, sondern nimmt durch Férderung des im MeBkanal
% befindlichen Volumens langsam ab. Bei einem entsprechend lang



s injected by means of indirect pressure. - by deconpre55|on of the
conpressed air present in the—neasurlng channel and buffer of: the
pl unger. 30 I n an advant ageous enbodlnent of the invention, the

 pressure cur Mme@2s3ct i ng upon rcrmrssmmoz
10 " the liquid can be observed or neasured in “the rreasurl ng channel

. (l'iquid running further inside the neasri ng channel ‘i ncreasing -
pressure; I|qU|d dropplng =0 = o

ausgelegtem MeBkanal, zB. aufgewxckelter Schlauch, ist ein
crhebliches "Puffervolnmen mﬁghch B

o Pgrfusor-_Sp:iizen, _in'sbesondcre. Perﬁxsor-Sptitzen mit  stark

s keeislaufwirksamen Medikamenten (zB. Katecholamintherapie bei

kritischen Intensivpatienten) ‘kbnnen so selbst mit nur einer

Perfusor-Pumpe gefahrios gewechselt werden. '

Dariiberhinaus ist amnch eine Férderkontrolle ‘mbglich, da bei

® . VerschiuB, 2B, eine abgeknickte Infusionsleimung, die Flissigkeit

"~ weiter in den MeBkanal gedriickt wird. Eine Drucksteigerung kann

dadurch schneller, ggfs. durch einen Sensor (Spule, Fotozelle,

Leitungskontakt etc.) als iber den Verschluﬁdmckalann der
Perfusor-Pumpe erkannt werden. -

* Ferner kénnen unbeabsichtigte Bolus-Gaben, beispielsweise durch
zu hohen Férderdruck der Perfusor-Pumpe, vermieden werden, da
der mit der gewiinschten Fordergeschwindigkeit korrelierende Druck

~vor dem "Anschalten” der Perfusor-Spntze exakt eingestellt bzw.

2 : kontrolhert werden kann.

i Druck- bzw. Forderkontrolle auch von konventionellen Perfusor-

- - Spritzen: Hierbei wird eine erfindungsgeméBe Spritze als

~ '"Druckmesser” mittels eines Drei-Wege-Hahnes parallel an die

s Perfusor-Spritze angeschlossen. ' '

j  Druckkontrolle von Druck- oder aich - Spiilinfusionen, im
medizinischen Bereich beispielsweise bei  arterieller oder
zentralvendser Druckmessung: Mittels einer parallel zum

% Infusionsschenkel angeschldssenen erfindungsgemiBen Spritze (high-



~ ‘reduci ng pressure).

resi stance.

for

- exa

'By means of a scale calibrated f or a certain flow

on or over the neasuring 5 channel the pressure fromthe position of the .
etween |iquid and. conpressi bl e rre%wzscus) S
e absol ute val ue or dlrectly as the . sSpeed 0 .einjection,

.-boundar

gi ven as:

SoRE

by determining the different resulti nga_g nj-ection speeds when

cannula is used and with certain |iqui

acertain -
| evel s in the nmeasuring channel.

10  Good legibility of such a scale is obtainable by means of a very .
subst-ance, in particular plastics. As with a neasuring

arranged peessuretVariante, vgh tég h\ii'derdert hdurth dwifle | Qifthche

~transpar.ent
channel

case of a clear

" layers of plastic

channel

15 pl'unger.

n the

ui,d, h to be reco through a total . of three. |
o Dzt es" eReni el sufipchierbalipnne Drick dikekt e g

eccentri Cafusiohssystéif bg&ﬁ%ent hahd | Snicht Pl pafekt! Ubek he
I 1 ows, taﬁmmn uid level 1 n the neasuring c annel can
onvgaHpD: r@Emw&Mwwﬂ.mswenbser ved.

It f

“mainly be seen

of the

I f an ovalg cro's's-mﬁﬂé@ ckmgﬁ‘é Mﬁtthe measuri-ng channel, the
-l.iquid.level observe omt e w der- side - the measuring channel I'S
recogni sabl e under certain conditions, for exanpl e’

better

.10

Tk

Identifikation bzw. Auffinden von Hohlen, beispielsweise
Korperhghlen: Pleurapunktnon zur Em]age einer Drainage oder

cines Katheters, Punktion des Bauchraumes im Rahmen_ "

endoskopxscher Eingriffe, Tracheapunknon im Rahmen einer
Bouglemngs-Tmcheotonne, Punktion der Harnblase zur Emlage

eines ‘suprapubischen Blasenkatheters. Die Spritze wird = als
"Druckfilbler” eingesetzt (vgl. ¢). Die bei Nachlassen des

Injektionswiderstandes plotzliche Injektion des im MeBkanal der
Spritze  befindlichen Flussngke:tsvolumens fihrt zu einem

~ Injektionsstrahl, der verletzliche Strukturen. z.B. Lunge oder Da.rm, :
"von - der Nadelspitze wegdriickt und* “somit d:e Gefahr der
Verletzung dieser Strukturen senkt.

' Messimg eines Druckes 'oder einer’ Druckschwenkung, un

medizinischen Bereich beispielsweise des zentralven&isen oder auch

' artenellen (Mxttel-)Druckes Die Spritze ist verghchen mit der sonst

verwendeten Steigleitung zur Messung des zentralvendsen (Mittel-

JDruckes in Zentimeter Wassersﬁule eme handlichere und

kompaktere DruckmeBeinrichtung. -

Der MeBkana.l kann durch wechselnde Querschmtte .in einen

vorderen, genauen Nlederdmckmeﬂberelch (Messung des
zentralvendsen (Mittel-)Druckes = = langes und kleinlumiges

‘MeBkanalstiick) und einen hinteren, mit anderen Meﬁtbleranzen



-W|th sui t abl e Ilght refraction’ through the oval shape acting as a -
magni fyi ng gl ass, 20—wi t hout the=vol ume of “t'he nee:svr'rrrg channel needi ng

to.be increased thereby ' An advant ageous solution is to. int egrate
t he measuringwods®ssss in the wall of the pl unger. .or to pCHMEPI&D02
externally in a groove in the pl.unger so that in this“case the l'iquid

level in the measuring channel only has to bgy observed through two |ayers
of - 25 pl astics. A further-‘advantage of .this sol ution is.that faulty
readi ngs of the liquid - “level, caused by parallax, on a scale fitted"

fromthe exterior onto the, plunger are mnimsed. This is-sinple in
producti on technol ogy t&rbgisen emmﬁberewWasm desartericlien (Mittel-

further advantageous ehmtgcmn' RNt_ 0 iR
‘el ongate recess |n t he Ssyringe bagnrl{ezg? Wte#l S case hﬂéﬁ%ﬂéﬂal 59 ) %%n be

.seen even o werden.

D—

s 'Es_ st anch eine Messung von neganven Dmcken, also
o Unterdrﬁcken. moglich: Nach dem Aufziehen der Fliissigkeit in den

Spntzenzylmder wird der Kolben gegen den atmosphﬁnschen Druck

gebffnet, z.B durch einen Schieber oder zwei gegenemander

__ verdrehbare Offnungen im Kolben und VerschluBstiick. Nachdem

v bei. verschlossener Austrittsdffnung  des - Spntzenzylmders ‘durch
- Vorschicben des Kolbens etwas Flissigkeit in den MeBkanal

gedriickt worden ist, belspnelswexse bis zu -einer Nullmarklemng,
zB. der Hilfte des MeBkanales, wird der Kolben wieder gegen

den atmosphérischen Druck Iuftdichi verschlossen. Jetzt konnen

3 sowohl positive wie auch negative Driicke gemessen werden.

Die Spritze ist im Ge'gerisatz' zur Schlauéhleitu'ng,. die immer gegen
den atmosphzinschen Druck offen ist, ein geschlossenes System, '
" dies hat hygxemsche Vorteile.

) o m. Punktionett von Flﬁséigkeitsriﬁmen, im medizinischen Bereich 2B,
‘Blutgefile, Harnblase zur Einlage ecines suprapubischen
Blasenkatheters, Punktion eines Pleuraergusses. Aszxtespunktlon
Eine fiir die Messung negativer Driicke vorberenete Spntze (s. 1)
2 . wird luftdncht an die Punktionskaniile angesetzt Nach Einstechen
der Punktionskaniile wird der Kolben soweit im Spntze_nzyhnder ,
-mriickg'c_zogen, bis der gewiinschte Unterdruck eingestellt ist. Bei
_ 'entéprechender Auslegung der zirkuliren Dichtlippe des Kolbens
wird der Kolben dabei in seiner Position im Spritzenzylinder und
) somit der eingestelite Unterdruck gehalten. Erreicht die Spitze der



- better through only one |ayer of pl astics. In addition to a line.

scale, differently coloured ring or bar nmarkings. (for_exanple: __green =
—correct 1njection speed, yellow = still acceptable injection speed, red =5

- injection speed too fast) or different cross-sections, q%,érg asuring
channel W%P?Yg certain |nJ ection speed areas carr I'saged.

-27.

Punktionskangle den Flissigkeitsraum, steigt der Fliissigkeitsspicgel
im Me’Bkanall' schlagartig an, ma:n‘mal bis _zum"leuckausgleich.

_ Em solches druckkontrolhertes Aspmeren (- Ansaugen) kann
s 3 vethmdem, dafl, wie durch starke Aspn‘anon sonst mﬁghch be1
o Punktion von elastischen “oder nachgebenden ‘Winden andere
elastische Winde angesaugt werden, wie' im medxz:mschen Berexch

) benspxelswexse bei Punktion eines BlutgefiBes dxe GeﬁBwand an

" die Kanillendffoung gesaugt werden kann. Da in einem solchen

| Fall kein Blut zu aspirieren ist, mmmt man filschhcherwe:se an,

~ daB man das Blutgefﬁﬂ noch nicht erreicht 6der schon wieder
verlassen hat. Dadurch stelgt die Zahl von Fehl- bzw.
Mehrfachpunkuonen | : |

15 Zusktzlich ist eine Druckmessiing im punktierten Gefd8 moglich.
| ' 'So lassen sich, bei dem Versuch eine zentrale Vene zu punktieren,
-nnbeabsichﬁgte Punktionen ciner Aﬁerie unmittelbar erkennen.
Nach der Punktion kann durch Injektnon von Fliisslgkext z.B.
-' Kochsalzlésung, die Punktionskaniile unnnttelbar gesp\ilt werden; -
2 cin Verstopfen der Kaniile durch gennnendes Blut wird so
verhindert.

Weuere Vorteile und Eagenschaften der Erﬁndung werden anhand der in
- den Zeichnungen dargesteliten bevorzugten Ausfuhrungsformen erlédutert.

s Es zeigen:

Fig. 1 eine Spritze mit in deren Kolben integriertem Puffer und
MeBkanal zur verglclchmiﬂlgten und druckkontrollierten
Injektion einés Fluides, z.B einer Fluss:gkelt oder eines

LY I _ 'Gascs, im Halbschnitt, '



The retention of a certain,

speed can - . be defined in 1t hat—#

must - not exceed a 10 cert ai

this sinmple rule,

correct in

. easily be tested afterwards:

shows faulty .injection. 15 .-
descri bed and of further paraneters IS - al'so possible by using ot her,
el ectrical or piezo- el ectrical neasuring

for exanpl e, inductive, opto-

means. The par amet &Fig. 2an themeb%ruu; mclb&'!g-rinmtmeﬂaufgesteclnemigmﬁlumgenr

regul ated accordi ng t o which

i nvention. 20

Because o

t he neasuring channel due
t he measuring channel - and bu

s

.10

Fig. 8

Fig. 3

for exarrpl e ITB.XI mm perm Ssi bI e, injection

241{'i quid -l evet—n—the measuring -channel

in markmor the I|qU|d nmay conpletely fill. t he

nmeasuring chawedeabssh not drip out of the measuring chanoIEPsessoD
jection, that is to say . .not too rapid, can -

Dr| ppi ng of thedgi.quid into the buffer
~Measurenent of the paraneters previously

gy, t he
e ecr eaS| ng anges %phgﬁiﬁéu b‘“fhev@f" in
groflumige cKaniile en&lengsmzyﬁndanaﬂgeidgen awied,i N

ffer, st ep-

eine Spritze nach an 1 mit -einer anfgesteckten'

kleinlumigen Kanille im Halbschnitt, wahrend -ein im
Spntzenzylmder beﬁndhches Fluid durch ﬂle klemlum:ge
Kanﬁle mjmert vnrd, ' ' -

cine Spntze nach -l'-_‘i_g; 3 mit . einem ' angesetzten
DurchfluBreduzierstiick und einer aufgesteckten groBlumigen
Kaniile (gestrichelt dargestellt) im Halbschnitt, wihrend ein

~ im  Spritzenzylinder  befindliches Fluid durch das
Durchﬂuﬂreduziers_tiick injizieft wird, .

Fig. 5
Fig. 6

Fig. 7

| eine Spritze nach Flg 3 1m Halbschmtt rmt einem im

'Kolben verschlebbaren, die hmtere Offnung des MeBkanales
nicht verschheBenden VerschluBstuck,

eine Spritze ngch_ Fig._ 5 im _Halbschi;itt mit einem in den

Kolben eingeschobenen, die hintere, zweite Offnung des

MeBkanales verschlieBenden Verséhluﬂs;ﬁck,

eine Spntze nach Fig. 1 im Halbschmtt mit- einem die
vordere, erste Offnu_r_lg ~ des | MeBkanales dxcht

verschlieBenden, im MeBkanal leicht - verschiebbaren

Trennungsmittel,

eine Spmze nach Fig. 3 mit angesetzter Schlauchlextung im

Halbschnitt, wihrend em n'n Spntzenzyhnder befindhchcs



Wi se increase in the pressure exerted on the plunger; each tinme by the sanme
anount , ' has the- follomﬁng effect: Wien there is-a snmall volune in the
*—buffer—aﬁﬂ“a“rérafTVély 25 Targe. volune | n the nmeasuring channel, a. -
relatively large pressure area can consequently be detern1ned over a
rel ati WO9623%8rt scale; with this, the pressure: RELEBEOMIE e i ndi cated |
senS|t|ver when there is still Iom/conpreSS|on of the air in - t he
measuring channel and. buffer, and | es®sensitively with increasing
_pressure. However, with a relatively large volume in the buffer and
configuration of the 30 . measur.i-ng channel as a long capillary, even small

changes in pres'sure c cfwz'g Ilg\f/‘g%%‘ﬂ% 'Sgﬁaﬁﬁﬁé(inﬁﬁnﬁlhﬂeYteWrd as they cause

a clear change |n the

Fig. 9 ¢in Disgramm mit der Darstellung der FluBrate iber dem
| | Druck' in  Abhingigkeit von als DurchfluBwiderstand
s ~ verwendeten dﬁmn Spina.lnadeln.und |

Fig. 10 - ein Diagramm mit der Darstellung des resulngxenden
- Druckes iiber der Kompresslon cines kompressxblen Mediums
in verschieden groSen Pufiern eines Kolbens einer

e | 'erfind_tmgsgemiﬂen _Vomchtung.

Fig. 1 zeigt cine vorteilhafte Ausfiihrungsform der Erfindung in der Form
einer Spritze mit einem, im Spntzenzyhnder 1a liegenden, innen hohlen ~ _
Kolben 2a, der, an der in den Spntzenzyhnder 1a exngeschobenen Seuc -
15 durch eine im Zylmderstuck 2b des Kolbens 2a lxegende zlrkuldre
‘DIchthppe 2c zur Innenwand des Spntzenzyhnders la abgedxchtet und an
der aus dem Spritzenzylinder 1a ragenden Seite mit einem VerschluBstiick
2h luftdicht verschlossen ist. Der: Spritzenzylinder 1a und der Boden des
" Kolbens 2a bilden zusammen ecinen Behilter von variablem, nimlich von
2 der Stellung des Kolbens 2a abhiéingendem Volumen. ‘Von der Mitte des
. Zylinderstiickes 2b filhrt, fiber eine vordere, eiste 2f und hintere, zweite
* Offnung 2g, ein zu beiden Seiten hin offener MeBkanal 2¢ in den Puffer
~ 2d des Kolbens 2a, Der Puffer 2d und der MeBkanal 2e smd mit einem
kompressxblen Medium, in dlesem Fall Luft, geﬁillt.

- Fig. 2 zeigt cine am Kanilenansatz' 1b des Spritzenzylinders .l1a
aufgesteckte, in der Lange gekiirzt dargestelite, groBlumige Kaniile 5a, die
einen mit dem Austritt 1c des . Spritzenzylinders 1a vergleichbaren
Innendurchmesser und somit relativ medngen Durchﬂquxderstand hat

» Dieses ist fir das Aufziehen ' einer Flussngkelt 4a, 2.B. emcs



12 - measuri ng channel . _ Effectlve darrpenl ng of sudden di rect
-increases in pressure produced - fingers--- —ena—-the plunger and a
steadied flow of the liquid through a smal|l lunen cannula with 5 an

‘i hj ection speagiobggasgasi ng only slowy when the fingers rel eapem;mmhunger
for a short .tine requitres, in the case of a syringe according to the
‘invention, a relatively srral | flow resishgnce to a part of the
‘measuring channel, for -exanple the - front, first.measuring channel
aperture, corrpared to the flow resistance of the - cannul a placed on the

~cannul a connector-of the syringe barrel, and a relatively large 10
darrpenl ng vol une i n Médikamentes,i h@ﬁ'uhb.nmrclamtﬁcldleﬁeierdesllﬁolbetk?rdﬁmhhdw

‘reliable contrf)!qwﬁ he |a€b§§é|on d‘,a.l h{r}!t%ggﬁssurﬁ aetlnig

. upon the

say easily recogni sabfgezogen, dabéiam!egt rdié flaﬁtsigkeitdd»i i€ lmittip SMCZYRRdeHh0
chgnnel ~ 2b des Kolbens lxegende vordere, erste Offnung 2f des MeBkanales 2e
. s und schlieBt das im MeBkanal 2¢ und Puffer 24 des Kolbens 2a
beﬁndhche kompressible Medium nach auBen ab. '

Fig. 3 zeigt eine am Ka.niilenan._satz 1b des Spritzenzylinders 1a
aufgesteckte, in der Lﬁnge gekiirit dargestelite, kleinlumige Kaniile Sb,
© die einen Kleinen Immendurchmesser und somit relativ hohen
DurchfluBwiderstand  hat.  Aufgrund  eines deutlich  niedrigeren

| Duréhﬂquidérstandes der vorderen, ersten Offnung 2f des MeBkanales
2e wird nun durch Einschicben des Kolbens 2a, durch den Pfeil
| angedeutet, bel Oberschreiten eines bestimmten, auf der Fltissigkeit 42
" Jastenden Druckes Flﬁss:gkext 4a in den MeBkanal 2e gedriickt, das
| kompressnble Medium aus dem MeBkanal 2¢ in den Puffer 2d des

 Kolbens 2a verdréingt und dadurch das kompressible Medium komprimiert.
Nimmt nun der durch das Einschieben des Kolbens Za auf der Fliissigkeit
4a lastende Druck ab, so wird die Fliissigkeit 4a durch das: komprimierte

- | 2 kompressnble Medium unter Dekompression wieder aus dem MeBkanal 2¢
» '_ _ gedriickt. Die im thnderstﬁck 2b llegende zirkuldre Dichtlippe 2c ist so
dimensioniert, daB ein ruckfreies Einschieben des Kolbens 2a in den
Spritzenzylinder 1a méglich ist und der Kolben 2a auch bei vollstindiger
EntléSmng des auf den Kolben '_ 22 driickenden  Fingers scine

s Einschiebtiefe im Spritzenzylinder la behilt. So werden einerseits
Dfucksteigefungen durch ein zu schnelles Einsch_iebexi: des 'qubens 2a in
den Spritzenzylinder 1a geddmpft, andererseits wird der FluB der
Flissigkeit 4a durch eine kleinlumige Kaniile 5b vergleichmiBigt. Fig. 3

veranschaulicht auch den Einsatz der Spritze zum Auffinden eines

» Hoblraumes 10 in einem Korper 9. Dazu wird die Kanile Sb langsam



15 The ratio of the volume in the neasuring channel to that in the buffer
has an i nfl uence on the danpeni ng-behavi our. of a device according to
—t-he iTIVEMmUT oM, —Th particular a syringe. Wen there is a-relatively

| ar ge vqurrelnthe buffer the air is less highly, ressed when
there WOMZB®Ptain increase in the volume of liquid Hﬁﬁﬁi measuri ng

channel than when there is a snmall volune in the buffer. Wen 20 a large, -
weakl y. conpressed volune of air is ded®npressed, there follows a sl ow
and, in itself, very even pushing back of the liquid out of the nmeasuring
channel ; L mhen a large, hi ghly conpressed volune of air is

decorrpressed tagwe L8 eLif a NRY; fe .rapid
~and then ¢l earl y sﬁ\i;&’eng pﬁs#lfghmbe‘{vi%ré@ ?ﬂixéﬂzﬂﬁlg Elfg %B@aght “g#epo .
~ measuring cheinem beﬂihmﬁarﬂmtkhgebdl&mﬁo&mdnrﬂ:bﬁ;ﬂhecﬂdnaﬁaﬂﬂe the
~ function of f furt v the s rlnge
accor di ng toﬁf laéh %M'B‘nm’t# %Jﬁé gﬁ“dq& Siégﬁgﬁ #? FF&T BYs - F of the
_pI unger can KanilerStedusweten, was tedgen ﬂ)rumwl din Spititfliider 1a zur :
s Folge hat, der durch ein pldtzliches Absmken der Grenzschxcht 8 im
MeBkanal 2e leicht erkennbar ist. Bei .Verwendung emer groﬂlmmgen N
Kanille 5b ist der Druckabfall bei ansonsten gleichen Bedmgungen
. gegeniiber einer klemlumigen Kanﬁle 5b deuthcher zu bemerken

10 'Fig 4 zeigt eine Fig 3 entsprechehﬂe 'Sit'uation, wobei an den
Kanillenansatz 1b des Spritzenzylinders 1a ein Durchﬂuﬂrednzlerstﬁck 6
angesetzt ist, das den filr eine langsame und verglelchmaﬁlgte Injektion
der Fliissigkeit 4a mchugen, relativ hohen Durchﬂqu:derstand schafft.
Bei Verwendung eines DurchﬂuBreduzlerstuckes 6 kann so auch durch

15 ecine groBlumige, gestrichelt angedeutete Kanile 5a trotz xhres kleinen
'Durchﬂqu;derstandes langsam und verglclchmiﬁngt mpzlert werden.

' Fzg S zeigt eine Fig. 3 entsprechende Situation, wobel durch ein grﬁﬂeres
VesschluBstiick 2i das Volumen des kompressiblen Mediums im MeBkanal .
2. 2¢ und Puffer 2d des Kolbens 2a verklemert worden ist. Durch
| Verénderung des im MeSBkanal 2¢ und Puffer 2d befindlichen Volumens
des kompressiblen Mediums lassen sich die Dﬁmpﬁmgsexgenschaften der .
Spritze ‘verindern. Hierdurch kann die Spritze an verschieden groSe
DurchfluBwiderstinde unterschiedlicher 'Kénﬁlen angepaBt werden, so daB
5 ein bestimmter Fliissigkeitsstand im MeBkanal 2¢ immer emer bestlmmten
' Injektionsgeschwindigkeit entspricht. '

- Fig. 6 zeigt cine Fig. 5 entsprechende Situation, wobei durch Einschieben
. des VerschluBstiickes 2i in den Kolben 2a die lumere zweite bffnung 2g
% des ‘MeSkanales 2¢ verschlossen worden ist. Durch diese erhebhche



.seal i ng pieces, or by means of a seallng plece aneabIe |n5|de t he plunger
30 contlnuously wi.thin certai n boubhds- —_—

13 - In'this way, the danmpeni ng behaV|our of the syrlnge can be _
- altered in a wiowyelss3e manner, that is to say the syringe ®CIEPS6ONMI2Ist ed
to be "harder" or "softer". Wth - the sanme liquid l'evel in the :
measuring channel, the injection speed can bexaltered. with the sane
“flow resistance, for exanpréﬁbi-a certain cannulaﬁﬁThe possibility of

Verldemerung auf das im MeBkanal 2e beﬁndhche Volumen des
kompressxblen Mediums wird auch das Dimpfungsverhalten der Spritze
ertheblich verindert. Hierdurch kann man mit der Spritze in zwei
verschiedenen Dimpfungs- und DruckmeBbereichen arbeiten. |

Fig. 7 zeigt eine Fig. 1 vergleichbare Situation, wobei durch ein
“Trennungsmittel 3, zB. ein elastische Stopfen oder ein Tropfen O, das

' die vordere, erste Offnung 2f des MeBkanales 2¢ ve_rschlieﬁif-—-iﬂsbesondere .
luftdicht, aber dennoch im MeBkanal 2 leicht verschiebbar ist, das im

1 MeBkanal 2¢ und Puffer 2d befindliche kompressible. Medium nach auBen

o abgeschlossen ist. Mit einer in dieser Weise modifizierten Spritze kann
auch ein Gas 4b, zB.Luft, druckkontrolliert injiziert werden. B

_ Fig. 8 zeigt eine Fig. 3 vergleichbare Situation, wobei an Stelle einer

15 FliisSigkeii 4a, die ‘mit einer solchen Spritze - ebenfalls injizie_rx werden

" kann, cin Gas 4b, 2B. Lnfk_,_ in eine Schlauchleitung 7 injiziert wird. Die-

| Position des Trénnungsmittels 3, zB. ein elastischer Stopfen, ein Tropfen

0y, etc., im MeBkanal 2e zeigt den auf dem Gas 4b lastenden Druck

wﬁhrend der Injektion, durch den Pfexl angcdeutet, an. Die Druckmessung
20 kann als Relatwdruckmessung oder bei Eichung der Vomchtung auch als

’ _- _ ' Absolutwertmessung erfolgen. Das VerschluBstuck 2j ist so dimensioniert,
daB das Trennungsmittel 3 nicht oder nur schwer aus dem Me8Bkanal 2¢ -

herausgedriickt werden kann. ' ' '

B Fxg 9 zeigt ein Dlagramm mit der Darstellung der FluBrate iiber dem
Druck in Abhiingigkeit von als Durchﬂquxderstand verwendeten diinnen
Spinalnadeln. Es zeigt, daB eine gleichmiBige, medrxge FluBrate nur -
schwer zu erzielen .ist, da schon bei geringen Druckéinderungen die
FluBrate erhebhch schwankt. lnsbesondcre bei Verwendung konventioneller

20 Spntzcn treten bei Injektxon mit freier Hand solche Druckinderungen



5 setting a constant injecti.on speed when there are different flow
resi stances, for exanple through different cannulas, -is also of
“Interest. This nmininises the ~ production costs: On the one ‘hand a
scal e, r_exanple on or over the neasuring - chan details of
t he |nJ ?:ﬁ”ﬂf?%speed, remains valid; on the other hand by . using
- different sealing pieces, inexpensive %yrl nges. or syringe plungers with a
wi de 10 range of buffer volunes; for €xanple for different cannul as, are
-produced. . If the rear, second aperture of the neasuring channel .
sealed with a suitable = sealing piece, that is to say the join between- :
the measuri nmx&mmﬁrbﬁndnahﬁ,gbﬁ,ﬁm auf of the pl unger t he pl unger t hen
danmpens using only the small volunme of air located 15 in the neasuri ng
channel, consequently "very hard", and measures the pressure

cor respondi npigy e sigte g tmmgéammv\ﬁﬁh drV Dartdllily] dkP! tedBiRferdn 11 the

nmeasuring . channe the syringe behaves al nost™in the nmanner of a

convent i onal Deyckes diber ider (Kompression, tmmmmMMmudws&gnchannel i s

.somewhat | ar possi bl e
"to work vvlkth?@ie ‘g&f’ ere‘%&garrpem ng an?c%lr essure 28 r‘l’%ﬁih ar eas
whi ch can beVenidumlg:l Es/ wrdentlichi rtbeaDanpﬁnigkmgmdiaﬂeg perscidedenet he

. Volumina des kompressiblen Mediums in einer erﬁndungsgemiﬁen

- Vorrichtung. So kann je ‘nach gewiinschter Dimpfung und der daraus
resulnerenden Verglexchmiﬂlgung der FluBrate ein entsprechendes
10 Puffervolumen in der Vorrichtung, belsplelswexse ﬁber die Verinderung '
' des Puffers im Kolben der Spntze, e:ngestellt werden

Die vorliegende Erﬁndung erlaubt eine emfache visuelle oder .
_ meBtechnische Kontrolle des Druckes bei der Handhabung eines Flmdes,
15 wodurch insbesondere medizinische ‘MaBnahmen, wie das Inpzxeren emes
Fluides, wesentlich erleichtert und verbessert werden koanen.



pl unger _ W|thout havi ng to make an addltlonal yr| nge barrel. In
accordance with the iavention, a £ger, ‘i n particul ar—a—substantial l'y
| ar ger . pneunsti-c danper can be i nt egrated into the plunger of a -
syringe WIthOUltO!GV!GS:Dength 25 of the syringe have to be al tmmmmz
conmparison to a conventional - one. - - \Wen known syringes are
.sterilised, conponents can be damaged;, parti %I arly t hrough repeated-
~heat Sterillsatlon t he use. of netal parts nakes sterilisation Wi'th

gama rays d_i-ffi__cult In particular, internal ‘air spaces |largely or
conpletely sealed 30 by ‘neans of appr-opri ate.seals are problematic in
certain sterilising nethods (heat, ' et hyl oxide). However, a syringe

according to the invention - even'v\/riw'!-'!' E} iﬁs

s 1a ~ Behilter, Spritzenzylinder
b~ Kanilenansatz -
i Austritt, Austrittsdffoung
2a R __ ,Druckerzeugungsemnchmng, Kolben
2b  Zylinderstick des Kolbens
v 2 | Dichtmittel, zirkulire Dichtlippe, Relbungsmnttel
2d Puffer -
2 MeBkanal -
2f | vordere, erste Offnung
_ 2 | hintere, zweite Offnung |
1s  2h, 2i, 2j ' verscluedene VerschluBstucke
2%k o " MeBemnchtnng, Skala
3 : Trennungsmmel (elastlscher Stopfen, Tropfen 01)
4a, 4 ~ Fhid (Flissigkeit, Gas) '
5a, Sb verschiedene Kaniilen
: w 6 ' DurchﬂuBreduzierstﬁck
’ 7 Schlauchlenung
B ~ Grenzschicht . zwischen Fluid - und kompressxblem
| o Mediuni | |
° . .Kﬁrper

zs 0 Hohlraum



14 by the plastics used - can in principle be'subj ected to all
sterilising nethods., It is advantageous for this that this vol une of

~air located in the plunger is onl y cl osed off when the liquid i's drawn

up int owb];g,ﬁ#l nge barrel. 5 As the air located ] he. nmeasuring :

.channel the buffer of the plunger has mewta%ﬁ‘@zsteri lised
~_when the syringe is sterilised, the direct contact of the .  liquid with "
~ this air presents no hygiene probl ens3sConpared to a nakeshift solution

in which non-sterile atnospheric air is used, a syringe provides the

~great est possible degree of safety for the patient in this respect
al so. ' ' - ' _ '
. .Verfahren zur druckkontrolherbaren Handhabung emes Fluides (4a, )
5 4b) ‘wobei. | |
- das in einem Behﬁlter (la) von vanablem Volumen

befindliche Fluid (4a; 4b) durch einen auf das Flmgl (4_a,

 4b) einwitkenden Druck an einem Austritt (1c) mit diesem
Druck zur. Verfigung gestellt wird, |

_16_ - der Behiter (la) mit einem MeBkanal (2¢) von
- | vorgegebenem Querschnitt in Verbindung steht, '-

- der MeBkanal (2e) mit emem ‘Puffer (2d) von vorgegebenem

Volumen konunumzlert.

. - der MeBkanal (2¢) und der Puffer (2d) - mit einem
1s ) kompressiblen Medium gefullt sind, |
| ' S0 daB das Fluid (4a; 4b) entsprechend dem einwirkenden Druck, '
dem Querschnitt des MeBkanals (2e) und der GriBe des Volumens- '

des Puffers (2d) zummdest teilweise in den MeBkanal (2¢)

eindringt.

2 Verfabren pach ~Anspruch 1, wobei das Handhaben ein
druckkontrollierbares Injizieren eines Fluides (4a; 4b) durch den
Austritt (Ic) aus dem Behilter (h;) in einen Kérper (9) ist.

3 3.  Verfahren nach Anspruch 1 oder 2, wobei der auf das Fluid (4a;
.4b) exn\mrkende Druck durch einen in den Behilter (1a)
' schiebbaren Kolben (2a) erzeugt wird, der dxchtend (2c) an den
Innenwiinden des Behilters (1a) gefithrt ist. '

AR



10 - A syringe according to the invention pernits ergononic working, for
exanple.in-a marAe+—whi ch |s—ﬁe¥nal for the -areesthetist and in this—
way safe in its use on the: patient. Conpared to a nore unwi el dy and -
diffi‘cult nakewbissfass®l ution, this ensures t hat during t peTiEPs600sb20f
injecti.on, the correct depth position of the spinal needle is 15 not | ost
- during spinal anaesthesi a. The syringesgccording to the invention
essentially requires no precision parts. The ~ plunger can be produced
as a sinple injection noulded plastics part. The sol-uti on which is
nost sinple in ternﬁ of ﬁroductlon t echriol ogy and is the nost flexible in

20 its application grighrsa, @ach hén?j?fu%el, ¢ @doé‘yr3. nwobeiu pvitgendir ders
he f fi d -
the front, Tirst Hn&ﬁbﬁln&%s 'ﬁ‘ﬁa&r gk&l 458' mgﬁs%fg‘ltﬂ‘gg@f ﬁse

-on one -Si de and to seal this rear,
~piece, for exanple made WWPMrFlmd (43, 4h)| und |dem kempté:sxblmMcdlmnﬁ

hol I ow space S creat ed &ﬁnaMgW {2¢) beobachtet oder gemessen wird.
. 5 : .

S. Verfahren nach Anspmch 4, wobel das Handhaben das Eueugen
eines gewissen Druckes in dem Behilter (1a) und das Bewegen_
einer mit dem Ausla8 (ic) ‘verbundenen Kanme {5b) in einen

- Korper (9) umfaBt, um ein Gebxet (10) in dem Kborper (9)
. | __aufznﬁnden und zu identifizieren, welches einen von dem erzeugten
| gewissen Druck abweichenden Druck aufweist, indem die Position
der Grenzschicht (8) bgobachtet wird, o

6. Verfahren nach Anspruch 4, woben der auf das Fiuid (4a; 4b)
5 | emwnrkende Druck in Abhinglgkelt v_on der Position der
- Grenzschicht (8) eingestelit und/oder ge_regelt wird. |

KA Vorrichtung zum druckkontrolllerbaren Handhaben cines I-‘lmdes -

~ (4a; 4b), mit |
B 2 '_-- emem Behilter (1a) von variablem Volumen zur Aifnahme
D = des Fluides (4a; 4b), .
| ' ' - einer Dmckerzeugung#einrichtung_ (2a) zur Erzeugung eines

~ auf das Fluid (4a; 4b) einwirkenden Druckes,
o " einem Austntt (lc) zum. EinlaB und/oder AuslaB des Fluides
2 C (4a; 4b), |
| . ' einem MeBkanal (2e) von vorgegebenem Querschmtt der -
' mit dem Behilter (1a) in Verbindung steht,

- einem Puffer (2d) von vorgegebencm Volumen, der mit dem
MeBkanal (2e) kommunmcrt
) ' wobex der Meﬂkanal (Ze) und der Puffer (2d) mit einem

* c L M S *



25. A ci rcuI ar sealing lip, for exanple nmade fromrubber, fitted in the_.
produces a sufficiently even resistance 1o pushing even

pIunger al so

~Tn.a syringe barrel with a di ameter which is not'exactly to size, ~and .

Wbt

- sealing lip when producing the plunger as I s normal- vmth the 30

prevents
.|nexpe

- of so-called | owcost single-use syri

ng novenents of the plunger when pﬂéﬁﬁﬂg 02 Simpl e and

lution is to directly injection nould 02 circul ar

pl ungers-

Good danpeni ng of the possible

-abrupt moverments of such a plunger when depressed into the syringe: barrel

require,

10

10.
11.

12.

13.

14,

15

ko_mprcssxblen Medmm gef_iillt smd._

Vbrrichtnng nach .Ar_is_pl"u"ch' 1, " wobei die

Druckerzeugungseinrichtung ein in den Behiilter (1a) einschiebbarer

Kolben (2a) ist, der zur Innenwand des Behilters (la) durch
Dncbtxmttel (2¢) abgedlchtet 1st

Vo'rrichtung__-nach Anspruch 8, Wobéi der MeBkanal (2e) in dem

- Kolben (2a) angeordnet ist und mit einer ersten 'bffnung (2f) in

dem vom Behilter (1a) und dem Kolben (2a) geblldeten Raum fiir
das Fluid (4a; 4b) nmndet '

:Vorrichtung nach Anspruch 8 oder 9, wobei: der MeBkaxi__al @2e) °
mit einer zweiten Offnung (2g) in cinem Puffer (2d) miindet.

Vorrichtung nach Anspruch 8, 9 oder 10, wobei der Puffer (2d)

innerhalb des Kolbens (2a) angeordnet ist.

Vorrichtung nach einem der Anspriiche 8 bis 11, wobei der Kolben
(2a) und/oder der MeBkanal (2¢) eme MeBexnnchtung (k) zur
Messung des Druckes des Fhudes (4a, 4b) aufweist.

Vomchtung nach einem der Anspruche 9 bis 12, wobei die Winde

des Behilters (1a), des Kolbens (2a) und des Meﬂkanals (2e)
durchsichtig sind und ecine dieser dede, vorzugsweise die des
MeBkanals (2e), ‘eine Skala (2k) zuf Positibnststimmun'g der
Grenzschicht (8) zwischen Fluid (4a, 4b) und kompressnblem

' Medmm in dem MeBkanal (2e) aufweist.

‘Vorrichtung nach einem der Anspriiche 8 bis 13, wobei das

A



-however, a suff|C|entIy Iarge prOV|S|on of danpenlng volunme in the

" nmeasuring channel and buff. 2 OA syri nge—according to the

i nvention can be produced on hlgh capaC|ty machi nes. 5 The probl em of
preci si on repg PdHﬁ#ﬁb|lty of the volune of air encl osed bet wepenmEpssnoso2

- two plungers of a syringe with pl unger pressure danpeni ng does not occur,

as the = volunme of air in the neasuring chkgonel and buffer. of the
pl unger "varies only. mnimal |y and not to any :rel.evant degree in the
area of the precision of productlon - of the parts required, for

exanpl e, for the pl unger in particul-ar when. produced 10 from pl astics.

This syringe not. only R@wab!n M@%msmdmdmsaehﬂtﬂd(hhjwﬁndbcheoﬂmd

| ocal © anaesthetic’ &?E‘ﬁf“mﬁﬁdﬂﬁ“ ed for
p'r essure cont rolled I’IE@C?I on er rrquldsy s'f égsné&én&cg{e\ﬁé éle
"bl ocki ng a trans-uret E‘hnﬂ (Ga;tﬂ!)tund dem kompressiblen Medmm mischt, vonemander
getrennt sind, z. B. durch emen elastzschcn Stopfen oder einen

s _ Tropfen (o)

15. Vomchtung nach Anspruch 14, wobex das Trennnngsmmel (3) in
dem MeBkanal (2e) dichtend, ~aber mit im Verglexch zu den
. iibrigen auftretenden Kriften vemachlisslgbarem Widerstand

10 '. verschxebbar ist. ' ' - -

16. vorﬁchmng_nach einem der Anspriiche 8 bis 15, wobei der Puffer
~ (2d) im Inneren des Kolbens (2a) und der MeBkanal (2¢) zentrisch
im Inneren d_es Puffers (2d) a'ngeordnet ;ind._

17. Vornchtung nach einem der Anspriiche 8 bis 15 wobex der
MeBkanal (2e) exzentrisch im Kolben (2a) liegt. N

18.  Vorrichtung nach'"Anspmch 17, wobei der MeBkanal (2¢) nahe
2 ~ einer AuBenwand des Kolbens (2a) oder in der AuBenwand. des
" _ ) Kolbens (2a) hegt.

19.  Vorrichtung nach einem der Anspmche 8 bis 18, wobe: die GrﬁBe '
' _des Volumens des Puffers (2d) verinderbar ist. :

20. Vomclmmg nach Anspruch 19, wobel das im Pnffcr (2d) des
Kolbens (2a) ‘befindliche Volumen des kompressiblen Mediums

. durch ein im Kolben (2a) angeordnetes VerschluBstuck (2h 21 2j)
festlegbar ist.

" % ¢ L M s *



15 Wth this a balloon on the end of the tip of the cathetér Iylng in.the

bl'ladder is filled . - with liquid ("physiological" salt .solution). If now
—an unueua++y—hrgh~rﬂcreaSefun “PrEooure OoccuUrs wile the catheter 1s
bei ng "bl ocked", which can be easily observed: by means of the syringe,

© this i W esmsss faulty positioning of the catheter. |nPCREE6/00402 oy, faulty

- positioning of the catheter which would otherwi se be noticed too [ate 20 :

~ ‘can be - recognlsed early, particularly-3n the case of sedated patients, and
in this way injuries to the urethra can be prevented. An
advant ageous enbodi ment of . a syringe according to the invention is also

bl e of aZM quYArideeBhch ARG 30, 308el B YaneBhudRRR e 21

cannul a connect or2jpf beweglithr iwige dase Velusiehy des Pufferyt e(!délndadﬁrchs ensured

- that the plunger. cannﬁwgsjlde ‘back inside the syringe barrel duri ng
t he nmeasurenent, te by neans of a restrictive circular sealing
“lip.  This is pushed i'nto the measuring channel by the pressure to be
measur ed bein L plied to the liquird. A relative or, because of

cal i brati én, Z&n Vo pRachs gingmsder Anspriiche 16 bis 18 wobeiodas i | evel of |
liquidin the ”Eaﬂéﬁkﬁ&lcmneﬁeﬁndhche kompressible Medium durch ecin

VerschluBstick (2i) vom kompressiblen Medmm, das sjch xm Puffer
(2d) des Kolbens (2a) befindet, trennbar ist. o

» B Von_-ichmng' nach einem der_Anspriiche 7 bis 22, wobei der Puffer
(24) eine verschlieBbare Verb_indungsﬁffrﬁung zur Umgebungs-
atmosphire aufweist. ' | o

2. Vorrichmng nach einem der Anspriche 7 bis 23, wobei das
13 kompressible Medium ein Gas ist, insbesondere Luft.

25. Vorrichtﬁn'g_” nach  einem der Anspﬁiéhe 7 bis '_24, wobei die
Vorrichtung im wesentlichen zylindrisch aufgebaut ist.. '

» 26. Vorrichtung nach einem der Anspriiche 7 bis 25, wobei die
' Vorrichtung . eine  Spritze, insbesondere fiir medizinische
' Anwendungen, ist. |

27.  Vorrichtung nach einem der Anspriche 7 bis 26, wobei
] 'Rexbungsm:ttel (2c) vorhanden sind, die den Kolben (2a) in jeder
durch Kraft von auBen emgestellten Stellung relativ zum Behilter

(la) auch bei Entlastung von dieser Kraft festhalten.

28. Vorrichtung nach einem der Anspfﬁche 7 bis 27, wobei das
0 - Volunmien des Puffers (2d) mindestens _10, vorzugsweise 100, mal so

T



16 By neans of a further devel opnent, a syri nge according to the.

I nvention can al so .—he. used onIy f-or - pressure-eontrol | ed inj.ection of a
gas and as a sinple, conpact:and suff|C|entIy preci se and i nexpensive
gas pressure q&ﬁgg&hgg I nst runment conpared to - conventi onpqgirEYeLouaes €S,
for exanple in order to inflate a "cuff" (a balloon with 5 which an -

~endo-tracheal tube placed in the airway is sgg.ed against the wall of the
alrvvay) with a certaln pressure and then to m)nltor th|s pressure For

this, a _
groB ist wie das Volumen des MeBkanals 2e).

29. Vorrichtung pach einem der Anspriiche 7 bis 28, wobei der
.~ Austitt (1c) oder eine auf einen Kanillenansatz (1b) aufgesetzte
s Kanille (Sb) oder ein DurchfluBreduzierstiick (6) einen Kieineren
" Austrittsquerschmitt aufweist als der Querschnitt des MeBkanals
@) - B
30. Vorrichtung' nach’ einem der Anspriiche 7 bis 29, wobei der
10 - Querschmtt des Austritts (1c), der Querschmtt des MeBkanals (2¢)
" und das Volumen des Puffers (2d) ]e nach Anwendungsfall und -
den dabei bendtigten Driicken so dimensioniert sind, da8 das Fluid
(4a, 4b) bei der Handhabung zumindest teilweise in den MeBkanal
(2¢) emdnngt.

* c L M S *



separating nmeans is inserted in the front, first.aperture of the neasuring
channel of a syringe, sugh that it is sealed against the wall of the

measuring channel in an air-=~ ti ght manner, but can easily be pushed

into it, for exanple an elastic stopper, Tor IU exanptre medefronrrubbers
syringe for

or a erﬂo§$?ﬁEd , Which separates the air drawn .into the
inflating the "cuff" fromthe air |located.in the neasurPoyEpdsmosrl and
If the air located in the syringe barrel is

in the buffer of the plunger.
now conpressed, the separating nmeans in the measuring channel is

pushed backwards and in this way éhe air located in the nmeasuring
channel and buffer of the plunger is i conpressed. Fromthe position of
the separating neans with respect to a scale applied to the neasuring
channel - the separating neans consequently al so acts as an i ndi cat or
- the pressure can be read off either as a relative valx or after
calibration, as an absolute value. By changing the vkjf of air in the
buffer of the pl unger, the pressure indication rafhgg can al so be
finely adjusted with this syringe 20 al so, or, by s iﬁJng t he rear,
second aperture of the neasuring<$Rannelwith a | | e sealing

pi ece, can be changed si gnifil e tN_. N ‘—’

2e 2¢g
7

»
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2c 2b 2f 2a 2d
c/zb/Zf .
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Fig. 1
Fig. 2



- In accordance with the principle of a danpening and pressure neasuring
‘By using a barrel 25 without an outlet aperture, danpening el enents; for
exanpl e wossmsssovol une of air = . in the buffer of the whoebospr 2a
relatively large volunme of air in the measuring channel , or pressure
‘feasuring instrunents, for exanple a E?g ge volunme of air in ‘the :
buffer, or a snmall volune of air in a“fong . and thin neasuring channel, can
be used. 30 Possibilities for use of the invention will be

"~ described hereinafter. The . S

3
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17 . represenfation'of t he ihvention in the nedical fieid does. not

according to the invention in other =~ - fields of appl i cation. 5 .

Spi nal awaessi2Bs3si a: A pressure control |l ed and consequengk*m§,
controlled injection of |ocal anaesthetlc reduces the danger o nerve

damage by the injection stream : An even, in particular
st eadi ed injection of -hyperbaric or hypobaric |ocal 10 .
~anaest hetic alloms one- S|ded spi nal anaégﬁhe3|a

o
N ;
O O
N_ N
—/ —
©
K H
]
N

2¢c 2b 2f

L

2c 2b 2f 2a 2d

1c 1b 1a
1c 1b 1a

Fig. 5
Fig.6



‘An even or evened. out I nj ection of hyperbaric | ocal anaesthetic alloms'

[ nproveéd control of Dbifateral spinal  anaestnest o, for—exanpte—sadde

bl ock” anaest hesia. 15 "~ b. . Slow and-even. injection of a fluid,

for exan®Y@923¥di ci ne which | L because of »pdrEMEbmRes S on the

circulation or 'a powerful vascular irritant - . ef fect cannot

be injected quickly; for exanple pr029%o| = an intravenous - ' o

~‘narcotic;. a mcroprocessor controlled’punp for the correct, -that is to say
20 - : . not too rapid, injection of the narcotic dose, can be

- omtted. ' c. - Pressure-controlled injection of ultrasound

contrast nedia ("ncro- o bubbl e" sol utions): Wen the

injection pressure is too great, the snall ' . gas bubbl es are

destroyed. 25 Sd. Use as a dosing device, i rticular a

'm cro-dosi ng device, for exanple S for i tion of small

anounts of a fluid, for exanple'iqsshe qESical' :

Y
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Fig. 7
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field, of a ned|C|ne mnth a pomerful effect on the circul ation,, "pre-
LLLlln-"- the S -guig
to be |nJected i's |nJected (up) |nto the correspondlngly Iarge or snmal |

vol ume NBRBYERIdge Channel , initially-with the outlet aperBEf S
18 . - .syringe barrel- closed, for exanple neans of a

'-three-may tap. After : ~ .opening of the outlet aperture of the
syringe barrel, exactly the amount ~ 5/6 : o

' - o ' Yo 3
N I . -«

225

« 29 G Quincke
"« 27 G Whitacre
2 27 G Quincke-
» 25 G Whitacre
x 25 G Quincke

Inadeln
Y
£ 200

in_a
L. Sl
175

i
)
150

125
Druck (cm H,0)

FluBrate durch diinne Sp
100

ige
,
75

50

Druckabhéng

< NN - © © < o
™~ :

N
o O O CD

™ .

(emu'w / IUJ) GIBJEJHI:I

N ®
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Iocated in the neasurlng channel is then qU|ckIy |nJected (" bolus ) mnth
. 4ow i nj ectHeR—Fe€SH

for 5 o exanple because of a flom/reductlon pi ece, sIomAy_

I'nj ect edwo0 9623539 €. The syringe is used as a."pr aCIVEPO6/ROSOr ", for
exanple in peridural - - . anaesthesia: the_syringe (nmeasuring
channel open at the rear = large 6/6 .- - volunme of air. =

['ow-pressure variant) ‘i s pressurlsed counter to the 10

- conparatively fhighlintfa-Ti , Db dSﬂreséing t he
'plunger;sgnce t he Jerlcuradg ¢f liquid. in the
nmeasuri ngycharjnel pf the syfin t he sudden
easi ng of3the |inj epti or resf staps . ts&hnlque :
permts - hd T a2 =L HO6-—5
needl e ardqd tojthelcl agsi cal |gs ' 4ce techni quET and delivers
a clear agtical si pnal |oncq t he | BCe | :
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Conveéntional |oss-of-resistance syringes can al so be equipped with a 20
sippl e pressure neasuring neans in the pIunger (nmeasuring channel

closed at the rear = small volunme of air hi gh-pressure variant).

The advantages of the two |oss- of-reS|stance techniques - with air and
liquid or another fluid - ‘can be advantagdously conbi ned thus: On the 25
one hand the "feeling" and the "observation" of the spring plunger
according to the "air" technique, as long as the tip of the peridural
needle is in the intraliganent position, and the |oss of springiness when
t he peridural space is reached. On the other hand, the spring actuation
according to the ‘liquid® technique resulting fromthe increasing rise in

30 WL pﬁgg VRE
consequently ' d| regﬁm CE'FOR 3 In ('f; Nme Su d%lﬁpg‘leaa ng

i nj ecti on resiF{HR; dNOPABRTICELAR FORerEDICAL PURPOSES
5

The invention relates to a method and a device for pressure-controllable handlmg
of a fluid. The device makes possible, in particular, even and steadied, in particular
pressure-controlled, injection of a fluid, which can be a liquid or a gas. The device
can also be used in different ways as a probe for inserting cannulas and when

10 placing catheters. In particular, the invention relates to the further development of
a syringe for medical purposes. A preferred field of application is anaesthesia.

Known devices for handling a fluid, in particular syringes, are provided with a

container for receipt and delivery of a fluid, with a pluhger which can be pushed

15  into the container, sealed with respect to the internal wall of the container by sealing

 means. They are used mostly where a fluid is stored for a certain time before being

used. Apart from medical applications, this can be a device for lubricating

components, or also a device for precise pressure-controlled dosage of a fluid. In

the case of such applications, in addition to the amount to be dosed, the pressure of

20  the fluid when injected, the cﬁange in its pressure, or the speed of the fluid injeétion

are of importance. These parameters must often be adjusted and monitored in
order, for example, to 15revent damage when the fluid is injected.

The operation and the use of a known device will hereinafter be described with

25  reference to a syringe, using the example of spinal anaesthesia.

A usually suddenly occurring drop in blood pressure, with reflex tachycardia - due
to expansion of blood vessels as a result of the blockade of pre- ganglion
sympathetic nerve fibres (= sympatholytic action) oftén observed during spinal
30 anaesthesia is an undesirable and occasionally dangerous complication in this
anaesthetic procedure. All anaesthetists would therefore like to see spinal



19 © -

space i s reached. By conbining the two

| oss-of -resi stance techni ques, changes in the injection
resi stance can be evaluated not only subjectively . (by
"feeltng" the | oss of resistance) but al so objectively by the

anaest heti st
measur enent) .

10

15

20

25

30

carrying out the procedure apd by any observer (pressure 5

anaesthesia which is more controllable and the distribution of which can be better
calculated, and the improved circulatory stability which can be obtained in this way
particularly with patients with cardiac and circulatory diseases.

The sole use of so-called hyperbaric local anaesthetics, which are made heavier than
the fluid by the addition of glucose, and are consequently preferably distributed in
the deeper regions in contrast to isobaric local anaesthesia, does not lead - as was

expected - to better control of a spinal anaesthesié in clinical practice.

Some in-vitro tests have shown that the current standard injection techniques using
thin spinal needles cause significant eddying of the local anaesthetic in the fluid
space, resulting in complete or at least widespread mixing, even of hyperbaric local
anaesthesia, with the fluid. These injection techmiques are not suitable for
underlying the fluid with a hyperbaric local anaesthetic with little, or without
eddying and to thus provide a necessary precondition for effecting the distribution
of the anaesthetic by suitable manoeuvring of the patient’s position. The injection
stream resulting from the high speeds of injection can, moreover, result in neural

irritation or even trauma.

In particular, a slow and even injection using a thin spinal needle, with which a
turbulent injection stream occurs more rapidly at the same speed of injection
compared to thicker needles, can prevent eddying of the local anaesthetic in the fluid
and possible neural irritation or trauma by the injection stream. When using thin

spinal needles such a slow and even injection is not possible manually with a

‘conventional syringe, as minimal changes in pressure on the syringe plunger (=

changes in the pressure effected by the fingers) results in unevenness in the injection
stream, which causes eddies of the local anaesthetic in the fluid.

It is known that with a slow .injection a certain steadying of the injection speed can
be obtained by pneumatic dampening. For this, in addition to the local anaesthetic,
several millilitres of air are drawn up into the syringe; by means of a three-way tap



In"addition, the injection of non-sterile air into the peridural space is

avoi ded. 10 f. Pressure-controll ed "bl ocking", for exanple with
l'i quid, of balloon . catheters, for exanple bl adder catheters
or errbol ectony catheters (Fogarty): By neasuring the
pressure wi th which the balloon of t he 3 catheter is

“bl ocked", faulty positioning or a perilous state of the balloon
(with excesswely hi gh pressure increase) can be recognised and the 15

danger of danegg deéﬂ:é oEfsayheesyiritige iy placed mpmmxy ou the spiamb atedlé so that
reduced. Pressure-control |l ed "bl oc for e wth
air, and cont |d1umgsthe injection the air is locgfed beiween dislosd| mﬁgsth&t‘{:ﬂﬁﬁef%r WBEW or
pul monary cat hﬁlieeﬁlﬁﬁ%gﬁg' subssEde g a?\ﬁ%ys pushed in just faPBASIEh For & sFow ktRB¥A th a

separating nea e measurin _
in the level of the local anaesthetic to be observed in the syringe.

Because of a distance measuring only a few millimetres between the nerve fibres on
the left and the nerve fibres on the right-hand half of the body, a "true”, that is to
say motor, sensory and vegetative (in particular sympathetic) one-sided spinal
anaesthesia is the clinical application for which the effectiveness of a certain

10  technique or certain devices and aids can be examined with respect to the control
and calculation of a spinal anaesthesia obtainable therewith. A method which makes
it possible to apply a "true" dne-sided spinal anaesthesia is also suitable for
increasing the control, and consequently the safety of conventional, two-sided spinal
anacsthesia.

15
Our own clinical study shows that by means of a pneumatically dampened, slow and
even injection as described above (approximately 0.5 ml/min) of a hyperbaric local
anaesthetic, using a thin spinal needle with a lateral outlet aperture (27 G Whiteacre)
in the case of patient lying on his or her side, absolute or at least largely one-sided

20 motor and sensory blockades are possible, in addition undesired sympatholytic
effects on the side not numbed are minimised or can even be completely avoided,
and the level of the spinal anaesthesia produced by positioning the patient is more
controllable than previously.

25 The time needed for such an injection is greater but with shorter initiation times for
producing the sensory and motor blockade, time is gained overall. The previous
resillts make it conceivable that by targeted application of the local anaesthetic in the
fluid space, the amount of local anaesthetic required can be reduced (smaller volume
or lower concentration). This injection technique also appears to allow a more

30 reliable underlying of the fluid with the local anaesthetic when a lower concentration
glucose mixture is used than was previously usual with hyperbaric local anaesthetics,



h. = - Modi fication of perfusion Syri nges: Wien the syringe barrel is

enpty, and consequently the delivery end of the perfusion
punp,.the injection does not stop abruptly but ceases
slowy by delivering the volunme |ocated 25 in the neasuring
channel. Wth an appropriately | ong neasu#i ng channel , for
exanple a wound tube, it is possible to have a substanti al

"buffer volune”. Perfusion syringes, in particular

per fusion syri ggese Wt hypebaic Bt 6bidsmdfir local anaesthetic i8 possiblef uUndédirrdt on
the circulation (for exanpl e catechol am ne therapy for

i ntensi ve- car e hppariasmolarity gffeeis ondhe aewe firesargtin this wayecludedn t here

The makeshift solution described for a pneumatically dampened injection proved
5  appropriate, but\ necessitated unergonomic, difficult working with an unwieldy
construction of a spinal needle, three-way tap and syringe. A device, in particular
a syringe, is therefore desirable which can be handled ergonomically and in a
pormal manner and makes possible a slow and even or steadied injection of the local
. anaesthetic with reliable control of the injection pressure.

10
Syringes currently available with rubber or spring elements inserted or fitted in or
on the plunger (DE 27 14 818 A1, DE 32 00 651 Al) allow the injection pressure
to be more or less precisely indicated, but produce only very limited intentional
steadying of the injection pressure, in particular of small pressure changes acting
15  briefly upon the plunger, for example in spinal anaesthesia. The sometimes
complex construction of such syringes and necessarily precise and thus expensive
manufacturing almost excludes the use of such syringes as sterile single use items -
such as are the currently required hygiene standard for certain applications, for

example spinal anaesthesia.

20
A syringe with pneumatic plunger dampening (see unpublished German application
P 44 28 467.5) provides, as shown by our own in-vitro experiments, steadying of
the injection pressure and allows slow and even injections of a fluid (for example
local anaesthetic) to be made freehand. By means of two plungers connected one
25  behind the other in the syringe barrel, completely separated from one another by air,
the pressure exerted by the fingers on the rear plunger (= compression plunger)
always acts in a dampened manner upon on the front plunger (=injection plunger),
by means of the compressed air located between the plungers. By altering the
~ volume of the air located between the plungers and using the length of the front
30 plunger as an indirect measurement of the maximum compression permissible and

to be maintained - while avoiding direct contact between the two plungers - the



20
Mor eover, co
exanpl e a Ki

is only one perfusion punp.
ntrol of delivery is possible, as when there is a closure,
nked infusion line, the liquid is pushed further into the

measuring channel. An increase in pressure can be recogni sed nore
exanpl e by neans of a sensorb(coil, photoelectric cell, line
contact and so forth) than by neans of the closure pressure alarmof the

qui ckly, for

per fusion pu

np.
desired injection speed can be adjusted and maintained. The precise functioning of

this syringe requires a syringe barrel exactly the same size as the complete
displacement path of the plunger, and for a certain injection speed a certain volume
of air between the plungers. These relatively advanced production requirements

generate a considerably higher price for such a syringe with pneumatic plunger

| dampening than for mass-produced low-cost single use syringes.

10

15

20

25

30

The currently available solution to the problem 6f a' slow and even injection is an
injection pump with precise operatioﬁ even with low delivery rates. Such pumps
are also technically very complex, therefore expensive to produce and service and -
with respect to the situation during spinal anaesthesia - are too difficult and too
time consuming to handle. '

The object of the invention is to provide a method and a device with which a fluid
can be bandled in a pressure controllable manner, in particular during injections and

other medical procedures on the human body.

The object is solved by a method with the féatures of claim 1 and by a device with
the features of claim 6. Advantageous embodiments and further developments of
the invention will be evident from the respective dependent claims or by

combinations of the features of these claims.

The invention provides a method for pressure-controllable handling of a fluid,
wherein
- the fluid located in a container of variable volume is made available
by pressure at an outlet by means of said pressure acting upon the fluid,
- the container is connected to a measuring channel with a pre-
determined cross-section,
- the measuring channel communicates with a buffer with a pre-
determined volume,
. - the measuring channel and the buffer are filled with a compressible

for
5



10 © ~ : Further, the unintentional supply of a bolus, for exanple
by excessively hi gh supply pressure, can be avoided as the
pressure correlating with the desired speed of supply can
be adjusted or controlled precisely before the per fusi on
syringe is "sw tched on". 15 1. Bressure and/or delivery contro
of conventional perfusion syringes: In this case, a syringe
according to the invention is connected parallel to the

perfusion syringe as guefif@ssure neasuring means” by nmeans of a three-

way tap. 20 . Préssure control of pressure infusions or flush

i nfusi ons, in sich thetitherd is at least partial ingress pfothe flujd lgls@alihsugeaaumg]ghm rial
or central ven ressure,. measurene

according to t aepq"ﬁ%n‘f%‘nthf \iEae)d é’i %‘? B Fah cr(s)seséswll?‘L 0P chb Hithduifi

connect ed par akhfinef shd the sizef ofthe bulfedvoluf@. pressure created and

mai ntai ned by a sinple pressure cuff is neasured directly in I.nf Usj on
5 Accordingly, a device is also provided for pressure-controllable handli mg of a fluid,
with

- a container of variable volume for receiving the fluid,
- a pressure producing means for producing a pressure acting upon the
fluid,

10 - an outlet for the entrance and/or exit of the fluid,
- a measuring channel with a pre-determined cross-section, which is
connected to the container,
a buffer with a pre-determined volume, which communicates with the
measuring channel,

15  wherein the measuring channel and the buffer are filled with a compressible

medium.

The invention will be described hereinafter with reference to the mode of operation
of a syringe according to the invention and different methods for working with this
20 syringe. The invention is, however, not limited to these preferred embodiments and
the areas of application shown, but instead can be used for other comparable, in

particular also non-medical, areas having the same or similar problems.

The device is a syringe for spinal anaesthesia, with which, without needing
25  additional technology or staff, a local anaesthetic can be slowly and evenly manually

injected into the spinal fluid, in particular by means of thin spinal needles, in order

to avoid eddying of the local anaesthetic with the resultant undesired and

unpredictable distribution of the spinal anaesthetic and traumatising of nerve fibres

by the injection stream. The syringe is simple in production technology terms, and
30 can also be manufactured cheaply with sufficient precision by mass-production.



25~ system and not indirectly via a conventional manoneter,

sonetinmes in need of repair, which shows the pressure in
t he pressure cuff. K. ' Identification or |ocation of cavities,
for exanple bodily cavities: Pleural puncture for inserting
a drain or a catheter, abdom nal puncture 7or 30 endoscopi ¢

procedures, tracheal puncture for bougi e tracheostony, or
bl adder puncture for insertion of a supra-pubic catheter. The syringe is

21 In an advantageous embodiment, the syringe is provided with a dampening and
pressure measuring means, which comprises a buffer (a hollow space filled with a
compressible medium), of fixed or variable volume, located in the plunger of the
syringe, and a measuring channel located in the side of the plunger located in the

5 syringe barrel, leading into this buffer, lying centricailly or eccentrically in the
buffer and open at both sides. The buffer and the measuring channel are filled with

a compressible medium, in particular air at atmospheric pressure.

By pulling back the plunger the container formed by the outer wall of the syringe
10  and the base of the plunger is expanded and a low pressure is created in the syringe
barrel, by means of which a liquid, for example a local anaesthetic, can be drawn

up into the syringe barrel just as quickly as with a conventional syringe.

When the, for example vertically held, syringe is vented, the liquid now drawn up

15 into the syringe barrel seals the front aperture, facing the liquid, of the measuring
channel leading into the buffer of the plunger. This aperture of the measuring
channel cannot exceed a certain diameter, depending on the viscosity of the liquid,
as when venting the syringe the liquid can otherwise run into the measuring channel.
With a front aperture with not too large a diameter of, for example, no more than

20 1 to 3 mm?, the surface tension of the liquid is sufficient for the sealing. Additional
separating means, for example an elastic stopper or a drop of oil, are used with
injection of a gas in accordance with an advantageous further development of the
syringe. The separating means should be selected such that the dampening effect
and the precision of the pressuré measurement change little. They should be easy

25 enough to push into the measuring channel that their friction, compared to the
normally occurring forces, is negligible.

By locking in the air located in the measuring channel and buffer of the plunger,
with this syringe there isbotha dampening element and a pressure measuring means
30 in the plunger.



inserted in the manner of a "pressure sensor” (see e.). The sudden
injection of the volume of liquid |ocated in the measuring channel of the
syringe which occurs when the injection resistance is eased produces an

i nj ection stream whi ch pushes the injured structures, for exanple the 5
lung or intestine, away fromthe tip of th& needle, and consequently
reduces the danger of danage to these structures. .
Measurenent of a pressure or a pressure difference in the nedical field,

for exanpl e, oNowhéf whei pashine ﬂmﬂuggefr dtifoethé aifril_(\@/wtrﬁmﬂha@ {sefélssay 8vhehOthe
Conpared to the riser otherw se used for neasurin e central venous
(a\r/rgrage) pr esSQMaNeT s yeducad g size,; the\pressurecwithy which the ligpid isgajected thioygh

manageabl e and, GRNP ffther daRRctd Wit FATHIVel}hifl HBW resistance is exceeded by a certain
amount, the liquid is partially pressed into the measuring channel - due to the
5 comparatively low flow resistance herein. In this way displacement of the air
located in the measuring channel occurs, and consequently compression of the air
located in the measuring channel and buffer. If this pressure, by means of which
a certain degree of air compression has been obtained, is subsequently exceeded, the
liquid which has ingressed into the measuring channel is pressed out of the
10 measuring channel again by decompression of the compressed air in the measuring
channel and buffer.

On the one hand, such sudden changes in pressure acting upon the plunger and
consequently on the liquid - such as cannot be avoided during a manual injection
15 when the plunger is pushed too quickly into the syringe barrel - are effectively
dampen_ed.. In addition by means of the direct, frictional contact of the liquid with
the air, as a dampening, yet compressible medium, a pronounced dampening effect
is obtained. On the other hand, the flow of liquid through a small lumen cannula
fitted onto the cannula connector of the syringe is steadied.
20
In a further advantageous embodiment a greater resistance to pushing is obtained by
means of suitable dimensioning of the plunger on the side inserted into the syringe
barre], by sealing means fitted onto the plunger, for example a circular sealing lip,
or other suitable means. This has on the one hand to allow a large degree of
25  smooth pushing of the plunger into the syringe barrel, but on the other hand it must
be ensured by means of this flow resistance that even when released, particularly
with complete release by the fingers, the plunger retains its depth of insertion and
is not pushed backwards in the syringe barrel by the compressed air in the
measuring channel and buffer. The use of such a syringe avoids excessively rapid
30  slowing down of the flow of liquid through the cannula. In an advantageous further
development, the resistance to pushing can also be dimensioned such that a certain



The neasuring channel can be divided, by neans of different cross- 15
sections into a front, precise, |ow pressure nmeasurenent area
(measurenent of the central venous (average) pressure = long and snal |
| umen “neasuri ng channel piece) and a rear high pressure neasurenent

area with othe

r measurenent tol erances (ne8surenent of the arterial

(average) pressure = short and | arge |unmen neasuring channel piece). 20

Measur enent of

negative pressure is also possible, that is to say |ow

pressures: Aft edlethésMntheldeptthef inséitiofl ofthe phitges ¥ dllGdPRhdiEthe préGure is

pl unger is ope
means of a sli
in the plunger
syringe barre
forced into th

ned counter to the atnospheric pressure, for exanple by

#eleased. t wo apertures rotatable with respect to one anot her

and the sealing piece. After the outlet aperture of the
is closed, by depressing the plunger some |iquid has been

ehing propertyedt a fspringex accprding!po tie mveéstion, pbrtaritofor a

exanpl e of half_ of the neasuri ng channel , the plunger is agai.n seal ed

agai nst at mpspBloW ndeveRon steadis

negative press

Wsfstarol 610 BkipI A 810K Qumen canmula, counter to which the liquid is
injected, and by means of a comparatively low flow resistance at least of a part of

the measuring channel. The rear end of the measuring chan_nel advantageously leads

into the buffer of the plunger. A flow reducing means placed on the cannula

10

15

20

25

30

connector of the syringe barrel which produces the necessary relatively high flow
resistance also allows the use of a syringe according to the invention with large
lumen cannulas which have a relatively large internal diameter and consequently a
flow resistance which is too low for perfect operation of the syringe.

During the injection of a liquid, the pressure with which the liquid is injected
results, in the case of a syringe, from at least two partial pressures, variable in their
individual amounts at different times, but in sum almost invariable: By pushing the
plunger into the syringe barrel, the pressure of the fingers is exerted directly upon
the liquid located in the syringe barrel. On the other hand, too large a direct
pressure, for example when the plunger is depressed suddenly, leads to ingress of
the liquid into the measuring channel and compression of the air located in the
measuring channel and in the buffer of the plunger. In this way, a pressure builds
up here which can only be effective once the pressure of the fingers exerted on the
plunger for injecting the liquid is eased, and to this extent is described as indirect
pressure. If the plunger is pushed very rapidly into the syringe barrel, the injection
of the liquid is done at this time largely as a result of a direct pressure; however if
the fingers completely release the plunger, the liquid located in the syringe barrel
is injected by means of indirect pressure - by decompression of the compressed air

present in the measuring channel and buffer of the plunger.

In an advantageous embodiment of the invention, the pressure currently acting upon

anjeetion, s provided hyapeans of @ rplatively \high:flaw3o

25



22 - In contrast to the tube line which is always open to

t he at nospheric pressure, the syringe is a closed system
t hi s: has hygi eni ¢ advant ages. ' m Punctures of |iquid spaces,
in the nedical field for exanple blood 5 vessel s, bl adder for

I nsertion of a supra-pubic bl adder cathet®#, puncture

the liquid can be observed or measured in the measuring channel (liquid running
further inside the measuring channel = increasing pressure; liquid dropping =
reducing pressure). By means of a scale calibrated for a certain flow resistance, for
example of a small lumen cannula, for example applied on or over the measuring
5 channel, the pressure from the position of the boundary layer between liquid and
compressible medium (meniscus) is given as the absolute value or directly as the
speed of the injection, by determining the different resulting injection speeds when
a certain cannula is used and with certain liquid levels in the measuring channel.

10 Good legibility of such a scale is obtainable by means of a very transparent
substance, in particular plastics. As with a measuring channel arranged centrally
in the buffer, the liquid level, in the case of a clear liquid, has to be recognised
through a total of three layers of plastics, it is advantageous to arrange the
measuring channel eccentrically in the buffer, that is to place it on the wall of the

15 plunger. It follows that the liquid level in the measuring channel can mainly be seen
well from one direction and can be reliably observed. If an oval cross-section is
selected for the measuring channel, the liquid level observed from the wider side of
the measuring channel is better recognisable under certain conditions, for example
with suitable light refraction through the oval shape acting as a magnifying glass,

20 without the volume of the measuring channel needing to be increased thereby.

An advantageous solution is to integrate the measuring channel in the wall of the
plunger or to place it externally in a groove in the plunger so that in this case the
liquid level in the measuring channel only has to be observed through two layers of

25 plastics. A further advantage of this solution is that faulty readings of the liquid
level, caused by parallax, on a scale fitted from the exterior onto the plunger are
minimised. . This is simple in production technology terms, and cheap to
manufacture.

30 A further advantageous embodiment of the invention additionally provides an

elongate recess in the syringe barrel. In this case the liquid level can be seen even



of a pleural contusion, ascites puncture; a syringe prepared for

measur ement of negative pressure (see 1.) is fitted in an air-tight manner
to.the puncture cannula. After insertion of the puncture cannula the
plunger is pulled back in the syringe barrel until the | ow pressure desired

10 Is established. Wth apprapriate configuration of the
circular sealing lip of the plunger, the plunger is
retained in its position in the syringe barrel and

consequent |y tﬂ&ﬁdﬁﬂbﬁg}p&ﬂ%l’oﬁeq@kﬂo§pmﬁé§;ai ned. Wen the tip of the
puncture cannul a reaches the liquid space, the liquid level in the

nmeasuri ng channel increases abruptly, until a maxi num of pressure 15

equal i sati on. " . r [{€x . i ' =
suction) can &p&ygmonetpaaspp%m(g}e, %&eﬁﬂf coidiitéd m;ﬁpgllt B‘lﬁjn‘(%f“ilﬁ\/{in/alﬁgcsEtlf %ﬁéﬂggﬁéé
elastic walls heéig- soreédt anecticispesd, yuloat & still acceptable injection spetd| eéd =5
ot herwi se possi bl e using strong a.gpi ration, in the nmedical field 20 |
for exanpl & whajecdomspseditopfasiror differenhenoss-segtionsof themeasurigg channg

sucti oned ont Oce}tgxen &%@ﬁgﬁ%&ﬁ%&ér&nﬁé‘%&ﬁﬁéﬂ?h a case no blood is to be

The retention of a certain, for example maximum pérmissible, injection speed can
be defined in that the liquid level in the measuring channel must not exceed a
10 certain mark, or the liquid may completely fill the measuring channel but not drip
out of the measuring channel. Using this simple rule, correct injection, that is to say
not too rapid, can easily be tested afterwards: Dripping of the liquid into the buffer

shows faulty injection.

15  Measurement of the parameters previously described and of further parameters is
also possible by using other, for example, inductive, opto-electrical or piezo-
electrical measurihg means. The parameters can then be adjusted, monitored,
controlled or regulated accc;rding to which conditions have to be met by means of
the invention.

20
Because of the decreasing changes in the liquid level in the measuring channel due
to the increasing compression of the air in the measuring channel and buffer, step-
wise increase in the pressure exerted on the plunger, each time by the same amount,
has the following effect: When there is a small volume in the buffer and a relatively

26 large volume in the measuring channel, a relatively large pressure area can
consequently be determined over a relatively short scale; with this, the pressure
changes are indicated sensitively when there is still low compression of the air in
the measuring channel and buffer, and less sensitively with increasing pressure.
However, with a relatively large volume in the buffer and configuration of the

30 measuring channel as a long capillary, even small changes in pressure can be
determined very sensitively, as they cause a clear change in the liquid level in the



aspirated, it is falsely assunmed that the bl ood vessel has not yet been
reached or has already been passed. In this way the nunber of faulty of
mut t.i pl e punctures is increased. 25 In addition, pressure
measurenent in the punctured vessel is possible. When
attenpting to puncture a central vein, unfihtentional puncture of an

artery can be directly recognised. After the puncture, by nmeans of
injection of liquid, for exanple saline solution, the puncture cannula can

30 _ mean‘i'riﬂé Uehge directly; blockage of the cannula by flow ng
bl ood is prevented in this way.

Effective dampening of sudden, direct increases in pressure produced by the fingers

on the plunger and a steadied flow of the liquid through a small lumen cannula with

5 an injection speed increasing only slowly when the fingers release the plunger for

a short time requires, in the case of a syringe according to the invention, a

relatively small flow resistance to a part of the measuring channel, for example the

front, first measuring channel aperture, compared to the flow resistance of the
cannula placed on the cannula connector of the syringe barrel, and a relatively large

10  dampening volume in the measuring channel and/or buffer. In order to have

reliable control over the injection speed, changes in the pressure acting upon the

liquid must always produce a sufficiently clear, that is to say easily recognisable,

change in the liquid level in the measuring channel.

15  The ratio of the volume in the measuring channel to that in the buffer has an
influence on the dampening behaviour of a device according to the invention, in
particular a syringe. When there is a relatively large volume in the buffér the air
is less highly compressed when there is a certain increase in the volume of liquid
in the measuring channel than when there is a small vohime in the buffei'. When

20 a large, weakly compressed volume of air is decompressed, there follows a slow
and, in itself, very even pushing back of the liquid out of the measuring channel;
when a large, highly compressed volume of air is decompressed, however, there is
in particular initially a more rapid and then clearly slowing pushing back of the
liquid out of the measuring channel. The dampening volume consequently also has

25  the function of a buffer.

In a further development of the syringe according to the invention, the volume of

air in the buffer of the plunger can be varied certain steps by means of different

sealing pieces, or by means of a sealing piece moveable inside the plunger,
30 continuously within certain bounds.



23~ - Furt her advantages and characteristics of the invention wll be

expl ained with reference to the preferred enbodi nents shown in the
drawiings. These show, in: Fig. 1 a syringe with a buffer
integrated into its plunger and a neasuring 5 channel for
steadi ed and pressure-controlled injectionl®f a fluid, for

exanple, a liquid or a gas, seen through the centre, Fig. 2 a

syringe according to Fig. 1 with a large lunmen cannula attached, seen
through the cenmy s Wiy, |tRe @afopenifly ibehiabuigof fheveyringe toan biegilterdt il arsimpltO

| umen cannula into the syringe barrel, )
manner, that i$ to say the syringe can be adjusted to be "harder" or "softer”. With
the same liquid level in the measuring channel, the injection speed can be altered
with the same flow resistance, for example of a certain cannula. The possibility of
5 setting a constant injection speed when there are different flow resistances, for
example through different cannulas, is also of interest. This minimises the
production costs: On the one hand a scale, for example on or over the measuring
channel giving details of the injection speed, remains valid; on the other hand by
using different sealing pieces, inexpensive syringes or syringe plungers with a wide

10  range of buffer volumes, for example for different cannulas, are produced.

If the rear, second aperture of the measuring channel is sealed with a suitable
sealing piece, that is to say the join between the measuring channel and the buffer
of the plunger, the plunger then dampens using only the small volume of air located

15  in the measuring channel, consequently "very hard", and measures the pressure
correspondingly less sensitively. With a very small volume of air in the measuring
channel the syringe behaves almost in the manner of a conventional syringe. If the
volume of air in the measuring channel is somewhat larger, on the other hand, such
a syringe makes it possible to work with two different dampening and pressure

20 measuring areas which can be selected by displacing a suitable sealing piece in the
plunger, without having to make an additional syringe barrel.

In accordance with the invention, a larger, in particular a substantially larger
pneumatic damper can be integrated into the plunger of a syringe without the length
25  of the syringe have to be altered in comparison to a conventional one.

When known syringes are sterilised, components can be damaged, particularly
through repeated heat stgrilisation; the use of metal parts makes sterilisation with
gamma rays difficult. In particular, internal air spaces largely or completely sealed
30 by means of appropriate seals are problematic in certain sterilising methods (heat,
ethyl oxide). However, a syringe according to the invention - even when limited



Fig. 3 a syringe according to Fig. 1 with a small |unen cannul a

attached, seen t hrough the centre, while a fluid located in
the syringe barrel is being i njected through the snall

| umen - cannul a, 15 Fig. 4 a syringe according to Fig. 3 with a flow
reducti on pi ece connected and 14 a large lumen cannul a
attached (shown in broken lines), seen through the centre,

while a fluid located in the syringe barrel is being injected

through the fl gy heplidsQisedL @8€ in pHnciple beFubjected to afl siefilishfemegoas.ding to
Fig. 3, seen through the centre, wth a sealing pi ece which

can be pushed ndwanthgeousefos|thisghat thisovoluree of air loeated imtherplumger is only closed
Ha 5 “seen t AMOVAR (v &Sy o D g Byflpgy barret? Y71 NO° ACEOLE NG TO
pushed into the plunger, and sealing the rear, second aperture of
5 . As the air located in the measuring channel and the buffer of the plunger has
inevitably to be sterilised when the syringe is sterilised, the direct contact of the
liquid with this air presents no hygiene problems. Compared to a makeshift solution
in which non-sterile atmospheric air is used, a syringe provides the greatest possible
degree of safety for the patient in this respect also.
10
A syringe according to the invention permits ergonomic working, for example ina
manner which is normal for the anaesthetist and in this way safe in its use on the
patient. Compared to a more unwieldy and difficult makeshift solution, this ensures
~ that during the period of injection, the correct depth position of the spinal needle is
15 not lost during spinal anaesthesia.

The syringe according to the invention essentially requires no precision parts. The
plunger can be produced as a simple injection moulded plasﬁcs part. The solution
which is most simple in terms of production technology and is the most flexible in

20 its application, is to produce the plunger of a syringe, up as far as the front, first
join with the measuring channel, as a cylinder closed on one side and to seal this
rear, open side with a suitable sealing piece, for example made from rubber or
plastics, so that an internal hollow space is created as a buffer.

25 A circular sealing lip, for example made from rubber, fitted in the plunger also
produces a sufficiently even resistance to pushing, even in a syringe barrel with a
diameter which is not exactly to size, and prevents jolting movements of the plunger

- when pushed in. A simple and inexpensive solution is to directly injection mould
such a circular sealing lip when producing the plunger, as is normal with the

30 plungers of so-called low-cost single-use syringes. Good dampening of the possible
abrupt movements of such a plunger when depressed into the syringe barrel require,



t he measuring channel, Fig. 7 a syringe according to Fig. 1,
seen t-hrough the centre, with a separating 30 : means tightly
sealing the front, first aperture of the neasuring channel,

and which can be pushed easily in the neasuring channel,
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however, a sufficiently large provision of dampening volume in the measuring
channel and buffer.

A syringe according to the invention can be produced on high capacity machines.
The problem of precision reproducibility of the volume of air enclosed between the
two plungers of a syringe with plunger pressure dampening does not occur, as the
volume of air in the measuring channel and buffer of the plunger varies only

‘minimally and not to any relevant degree in the area of the precision of production

of the parts required, for example, for the plunger, in particular when produced
from plastics.

This syringe not only makes possible a slow and steadied injection of a local
anaesthetic during spinal anaesthesia, but can also be used for pressure controlled
injection of other liquids, for example when "blocking" a trans-urethral catheter.
With this a balloon on the end of the tip of the catheter lying in the bladder is filled
with liquid ("physiological" salt solution). If now an ummsually high increase in
pressure occurs while the catheter is being "blocked", which can be easily observed
by means of the syringe, this indicates faulty positioning of the catheter. In this
way, faulty positioning of the catheter which would otherwise be noticed too late
can be recognised early, particularly in the case of sedated patients, and in this way

injuries to the urethra can be prevented.

An advantageous embodiment of a syringe according to the invention is also suitable
for exclusively measuring and control of pressure, for example of a liquid. For
this, the syringe barrel as well as the cannula connector of the syringe are firstly
vented and it is ensured that the plunger cannot slide back inside the syringe barrel
during the measurement, for example by means of a restrictive circular sealing lip.
This is pushed into the measuring channel by the pressure to be measured being
applied to the liquid. A relative or, because of calibration, an absolute pressure
value can be read from the level of liquid in the measuring channel.



Fig. -8 a syringe according to Fig. 3 with a tube Iine connected, seen

t hr ough the centre, while a fluid, for exanple air, |ocated
in the syringe barrel is being injected into a tube |ine,

5 Fi'g. 9 a diagramshowi ng the flow rate over the pressure, dependent
upon the thin spinal needlee used as the fl ow resistance,

Fig. 10 a diagramshowi ng the resulting pressure over the conpression of a
conpressible nmediumin buffers of different sizes of a plunger of a 10

devi ce accordg ?Qné@stom futher dévelopment, asyrﬁiga ackordipVé the Mﬁﬂﬁ%ﬁ@@l&ﬁ
enbodi nent of the invention in the form of a syringe

internal |y hobe uwdmnlm@srprqaﬁmeyqqngolleémtmef 8\28% aiy!easwammle p.ampg@,t@méd
wth = res fiﬁ ienfl tpe%lsb%hqgexﬁgﬂskveoéas plf'ee s&t%rrﬁ&glfm?gaﬁ%ﬁﬁméﬁ c?)ﬁlpraﬂhﬁ ' de

pushed i nside
conventional manometers, for example in order to inflate a "cuff" (a balloon with

5 which an endo-tracheal tube placed in the airway is sealed against the wall of the
airway) wifh a certain pressure and then to monitor this pressure. For this, a
separating means is inserted in the front, first aperture of the measuring channel of
a syringe, such that it is sealed against the wall of the measuring channel in an air-
tight manner, but can easily be pushed into it, for example an elastic stopper, for

10  example made from rubber, or a drop of oil, which separates the air drawn into the
syringe for inflating the "cuff" from the air located in the measuring channel and
in the buffer of the plunger. If the air located in the syringe barrel is now
compressed, the separating means in the measuring channel is pushed backwards and
in this way the air located in the measuring channel and buffer of the plunger is

15  compressed. From the position of the separating means with respect to a scale
applied to the measuring channel - the separating means consequently also acts as
an indicator - the pressure can be read off either as a relative value, or after
calibration, as an absolute value. By changing the volume of air in the buffer of the
plunger, the pressure indication range can also be finely adjusted with this syringe

20 also, or, by sealing the réar, second aperture of the measuring channel with a
suitable sealing piece, can be changed significantly.

In accordance with the principle of a dampening and pressure measuring means
integrated into the plunger, further applications are possible: By using a barrel
25 without an outlet aperture, dampening elements, for example a small volume of air
in the buffer of the plunger, or a relatively large volume of air in the measuring
channel, or pressure.measuring instruments, for example a large volume of air in
the buffer, or a small volume of air in a long and thin measuring channel, can be
used.
30
Possibilities for use of the invention will be described hereinafter. The



15 éyringe barrel |la by means of a circular sealing lip 2c lying inside

the barrel 2b of the plunger 2a, and closed on the side projecting
outside the syringe barrel l1la, with a sealing piece 2h. The syringe
barrel la and the base of the plunger 2a together forma contai ner of

vari able volune, that is to say dependent 1Jpon the setting of the

plunger 2a. Fromthe centre of the barrel 2b there leads into the buffer 2d
of the 20 plunger 2a, via a front, first aperture 2f and a rear, second
aperture 29, ardpRaentalion of the m@mhaﬁ@w&l%lb%es ﬁbﬂﬁ%mcfh&hsgbﬁﬁ 2d
and the neasuri ngl channel 2e are filled with a conpressible nmedium in
this case air.method acccrrdglgtgtbhmnmmg@admm acearding i thenventioadn other he

cannul a connecfglgféiaﬁg&{%g(ﬁn syringe barrel 1la, which has an internal

di anmeter conpa ‘of the outl et 1c of the syringe barrel 1a,
and consequently has a relatively | ow fl ow resistance. This is hel pful
for the drawi ng up of l'iquid 4a, for exanple a medicine. By pul I i ng

back the plunger, md.Spénaécanaysthqm afsr BRessure, copirelledy and, qopseguenity ianspeedhe

apertare of of 30 1 ndoRERUt kA ML AiBERE b8ty 157 dhidl of, R

2b of the plunger and ¢aa@ge by the injection stream.

An even, in particular steadied injection of hyperbaric or hypobaric local
10 anaesthetic allows one-sided spinal anaesthesia.

An even or evened out .injection of hyperbaric local anaesthetic allows
improved control of bilateral spinal anaesthesia, for example "saddle

block" anaesthesia.

15

b. Slow and even injection of a fluid, for example a medicine which
because of its effects on the circulation or a powerful vascular irritant
- effect cannot be injected quickly; for example propofol = an intravenous
narcotic; a microprocessor controlled pump for the correct, that is to say

20 not too rapid, injection of the narcotic dose, can be omitted.

c. Pressure-controlled injection of ultrasound contrast media ("micro-
bubble" solutions): When the injection pressure is too great, the small
gas bubbles are destroyed. .
25
d. Use as a dosing device, in particular a micro-dosing device, for example
for injection of small amounts of a fluid, for example in the medical
field, of a medicine with a powerful effect on the circulation, "pre-
filling" of the infusion in centravenous catheters; the volume of liquid
30 to be injected is injected (up) into the correspondingly large or small
' volume measuring channel, initially with the outlet aperture of the



off the conpressible nmediumlocated in the neasuring channel 2e and the

buf fer 2d 25

of theé plunger 2a fromthe outside. Fig. 3 shows a small |unen
cannul-a 5b attached to the cannula connector |b of the syringe barrel
| a, shown reduced in I ength, which has al8mall internal dianeter and

syringe barrel closed, for example by means of a three-way tap. After
opening of the outlet aperture of the syringe barrel, exactly the amount
located in the measuring channel is then quickly injected ("bolus") with
low injection resistance, or when there is a large injection resistance, for

5 " example because of a flow reduction piece, slowly injected.

e. The syringe is used as a "pressure sensor”, for example in peridural

anaesthesia: the syringe (measuring channel open at the rear = large

volume of air = low-pressure variant) is pressurised counter to the
10 comparatively high intra—ligainent injection resistance, by depressing the
plunger. Once the peridural space is reached, the column of liquid in the
measuring channel of the syringe drops abruptly because of the sudden

easing of the injection resistance.

15 This technique permits two-handed, controlled insertion of the peridural
needle compared to the classical loss-of-resistance technique, and delivers

a clear optical signal once the peridural space is reached.

Conventional loss-of-resistance syringes can also be equipped with a
20 simple pressure measuring means in the plunger (measuring channel

closed at the rear = small volume of air = high-pressure varjant).

The advantages of the two loss-of-resistance techniques - with air and
liquid or another fluid - can be advantageously combined thus: On the
25 one hand the "feelihg" and the "observation" of the spring plunger
according to the "air" technique, as long as the tip of the peridural
needle is in the intraligament position, and the loss of springiness when
the peridural space is reached. On the other hand, the spring actuation
according to the "liquid" technique resulting from the increasing rise in
30 pressure when the plunger is further depressed, and consequently "direct
feeling" of the suddenly easing injection resistance once the peridural



5 consequently a relatively high flow resistance. Because of a clearly

| oner fl ow resi stance of the front, first aperture 2f of the
nmeasuring channel 2e, by now pushing in the plunger 2a, indicated by
the @row, when a certain pressure acting upon the liquid 4a is
exceeded, liquid 4a is pressed into the nHasuring channel 2e, t he

conpressi ble nediumis displaced out of the neasuring channel 2e into the
10 buffer 2d of the plunger 2a and in this way the conpressible nmediumis
conpr essed. | f dpave is Reachwde SBy o ihg) thel N 1ds-of -résipttinde 4echiiques,
depressing the plunger 2a is relieved, the liquid 4a is pushed out of

t he measuring channel chragesgaithe injectinn resistance campe evaleated Bk subigcivelydi um

due to deconpression. s Thacci.Lcul | jen | | M ' eqharrel
2b i s dinmensi oned suc%);t hge%hfl%l ttﬁé rlégéﬁjgs%s%sg 8?) tbﬁte p?oun%)ﬁ:%é@ %g F%to
the syringe barrel a amesibaist khneyingcoutthe provedare dd byhay obsérver (predsire
position In the syringe barrel la even when the finger pressing on
the plungebP 2a is rel®gdagEment). conpletely. In this way, on the one hand °
pressure increases because of too rapid pushi ng of the plunger 2a
into the syringe barrel 1la are danpened, and on the other hand t he
flow of the |iquid 4ald hdditigd) the injettion ofreon-stenilelhiz ibto the periboeal space isFi g.
20 3 al so shows the use of the syringe for locating a cavity 10 in a body
9. For this, t he? la 5b is slowy inserted into the body 9, while
at the sane tine the fluid '

10 f. Pressure-controlled "blocking", for example with liquid, of balloon
catheters, for example bladder catheters or embolectomy catheters
(Fogarty): By measuring the pressure with which the balloon of the
catheter is "blocked", faulty positioning or a perilous state of the balloon

(with excessively high pressure increase) can be recognised and the

15 danger of damage, for example injury to the urethra or a vessel, is
reduced.
g Pressure-controlled "blocking", for example with air, and continuous

_ pressure control of a tubular cuff or pulmonary catheter (swan-neck) by
20 means of a syringe with a separating means in the measuring channel.

h. Modification of perfusion syringes: When the syringe barrel is empty,
and consequently the delivery end of the perfusion pump, the injection
does not stop abruptly but ceases slowly by delivering the volume located

25 in the measuring channel. With an appropriately long measuring
channel, for example a wound tube, it is possible to have a substantial

"buffer volume".

Perfusion syringes, in particular perfusion syringes with medicines with
30 a powerful effect on the circulation (for example catecholamine therapy

for intensive-care patients) can be replaced without risk even when there



4a i s kept under a certain pressure. Wen the tip of the cannula 5b reaches
the - cavity 10, the fluid 4a can suddenly | eave the cannula 5b nore
easily, which results in a drop in pressure in the syringe barrel 1a,
whi ch’ can easily be recognised by a 25 sudden |owering of the boundary

| ayer 8 in the neasuring channel 2e. Wen2@ising a large lunmen cannul a
5b, the drop in pressure, with otherwi se the sane conditions, can be
seen nore clearly than with a small | unen cannul a 5b. Fig. 4 shows a
situation correspondi isguly oht gefusioshpumpn a fl ow reduction piece 6 30 is
connected to the cannula connector 1b of the syringe barrel 1a, which

provi des a relatively high flow resistance inportant for a for a sl ow

and evened out injectMfeover, control of delivery is possible, as when there is a closure, for
example a kinked infusion line, the liquid is pushed further into the

5 measuring channel. An increase in pressure can be recognised more

quickly, for example by means of a sensor (coil, photoelectric cell, line

contact and so forth) than by means of the closure pressure alarm of the

perfusion pump.

10 Further, the unintentional supply of a bolus, for example by excessively
high supply pressure, can be avoided as the pressure correlating with the
desired speed of supply can be adjusted or controlled precisely before the
perfusion syringe is "switched on".

15 i Pressure and/or delivery control of conventional perfusion syringes: In
this case, a syringe according to the invention is connected parallel to the
perfusion syringe as a "pressure measuring means" by means of a three-

way tap.

20 j. Pressure control of pressure infusions or flush infusions, in the medical
field for example during arterial or central venous pressure measurement:
Using a syringe according to the invention (high-pressure variant, see e.)
connected parallel to the infusion leg, the pressure created and
maintained by a simple pressure cuff is measured directly in the infusion
25 system and not indirectly via a conventional manometer, sometimes in

need of repair, which shows the pressure in the pressure cuff.

k. Identification or location of cavities, for example bodily cavities: Pleural
puncture for inserting a drain or a catheter, abdominal puncture for

30 _ endoscopic procedures, tracheal puncture for bougie tracheostomy, or
bladder puncture for insertion of a supra-pubic catheter. The syringe is



26 - of the liquid 4a. Wien using a flow resistance piece 6 injection
can be done slowy and evenly also with a large |unmen cannul a 5a
despite its small flow resistance. Fig 5 shows a situation
corresponding to Fig. 3, wherein the volume of the 5 conpressi bl e medi um
in the nmeasuring channel 2e and buffer 2d2bf the plunger 2a has been
reduced by a larger sealing piece 2i. By altering the vol unme of

conpressi bl e medium | ocated in the neasuring channel 2e and buffer 2d, the
darrpgnl ng pr og_ertitezI mﬁergdafe?ﬁmd ﬁgl aneraof ge']:llaéssareesbnsbﬂ {see =.na¥he suddepr i nge
can be adj usted to different si zed flow resistances, of .different
cannul as, so that a cisjectipm of the \fqhém HfﬁMIloanPdtlﬁéﬁqvﬂ‘ﬁg%'ﬂnﬁﬁhMHt ©2e

al ways corresponds t oga,6ehfioddikeGhéPhe injecticiPffitance is eased produces an
injection stream which pushes the injured structures, for example the
5 lung or intestine, away from the tip of the needle, and consequently

reduces the danger of damage to these structures.

1. Measurement of a pressure or a pressure difference in the medical field,

for example, of the central venous or arterial (average) pressure.

10 Compared to the riser otherwise used for measuring the central venous
(average) pressufe in a centimetric water column, the syringe is a more

manageable and compact pressure measuring means.

The measuring channel can be divided, by means of different cross-
15 sections into a front, precise, low pressure measurement area
(measurement of the central venous (average) pressure = long and small
lumen measuring channel piece) and a rear high pressure measurement
area with other measurement tolerances (measurement of the arterial

(average) pressure = short and large lumen measuring channel piece).

20
Measurement of negative pressure is also possible, that is to say low
pressures: After drawing up the liquid into the syringe barrel, the
plunger is opened counter to the atmospheric pressure, for example by
means of a slider or two apertures rotatable with respect to one another
25 in the plunger and the sealing piece. After the outlet aperture of the

syringe barrel is closed, by depressing the plunger some liquid has been
forced into the measuring channel, for example up to a zero mark, for
example of half of the measuring channel, the plunger is again sealed
against atmospheric pressure in an air-tight manner. Both positive and

30 negative pressures can now be measured.



Fi g'. "6 shows a situation corresponding to Fig. 5 wherein the rear, second

aperture 2g of the neasuring channel 2e has been closed by pushing the
sealing piece 2i into 15 the plunger 2a. By neans of this considerable
reducti on of the vol une of conpressi ble nmedium |l ocated in the

measuri ng channel 2e, the danpeni ng behavi2our of the syringe is
considerably altered. In this way the syringe can be used in two

di fferent danpeni ng and pressure mnmeasurenent areas. 20 Fig. 7 shows a
situation conparabl e Inccontigst tb, thehabe ilie byhitk 46 Alwdys copeP@" @k | aiospheric Teans
3, for exanple an elastic stopper or a drgf of oil, which closes the front,
first aperture 2f of PrefsUIeeihe firinge dha clnsed systemithisshasi hygiemic advaatages.

ai r-tight manner, yet neverthel ess can be eaS|Iy pushed into the
measuri ng channel 2e, and the conpressi ble nmedium | ocated in the
neasuring chamnel 2e Pundtubesf b£lighill ispaces,ofe the? medical tfietd qut exak@ple/blvag 4D,
for exanple air, can also be injected in a pressure- control |l ed manner

using a sytinge nodi fYe&ls, Bladderfoppsertion of a supra-pubic bladder catheter, puncture
of a pleural contusion, ascites puncture; a syringe prepared for

measurement of negative pressure (see 1.) is fitted in an air-tight manner
to the puncture cannula. After insertion of the puncture cannula the
plunger is pulled back in the syringe barrel until the low pressure desired
10 is established. With appropriate configuration of the circular sealing lip
of the plunger, the plunger is retained in its position in the syringe barrel
and consequently the low pressure set is maintained. When the tip of the
puncture cannula reaches the liquid space, the liquid level in the
measuring channel increases abruptly, until a maximum of pressure

15 equalisation.

Such a pressure-controlled aspiration (= suction) can prevent elastic or
yielding walls of other €lastic walls being suctioned during puncture,
which is otherwise possible using strong aspiration, in the medical field

20 for example when a blood vessel is puncturéd, the vessel wall can be
suctioned onto the cannula aperture. As in such a case no blood is to be
aspirated, it is falsely assumed that the blood vessel has not yet been
reached or has already been passed. In this way the number of faulty of
multiple punctures is increased.

25
In addition, pressure measurement in the punctured vessel is possible.
When attempting to puncture a central vein, unintentional puncture of an
artery can be directly recognised. After the puncture, by means of
injection of liquid, for example saline solution, the puncture cannula can

30 . be flushed directly; blockage of the canmula by flowing blood is
prevented in this way.



Fig. 8 shows a situation conparable to Fig. 3, wherein instead of a |liquid

4a, which ~ can also be injected using such a syringe, a gas 4b, for
exanhple air, is injected into 30 a tube line 7. The position of the
separating nmeans 3, for exanple an elastic stopper, a drop of oil and

so forth, in the measuring channel 2e show&the pressure
27

Further advantages and characteristics of the invention will be explained with
reference to the preferred embodiments shown in the drawings. These show, in:

Fig. 1 a syringe with a buffer integrated into its plunger and a measuring
5 channel for steadied and pressure-controlled injection of a fluid, for

example, a liquid or a gas, seen through the centre,

Fig. 2 a syringe according to Fig. 1 with a large lumen cannula attached, seen
through the centre, while a fluid is being drawn up through the large
10 lumen cannula into the syringe barrel,

Fig. 3 a syringe according to Fig. 1 with a small lumen cannula attached, seen
through the centre, while a fluid located in the syringe barrel is being
injected through the small lumen cannula,

15
Fig. 4 a syringe according to Fig. 3 with a flow reduction piecé connected and
a large lumen cannula attached (shown in broken lines), seen through the
centre, while a fluid located in the syringe barrel is being injected
through the flow reduction piece,
20

Fig. 5 a syringe according to Fig. 3, seen through the centre, with a sealing
piece which can be pushed inside the plunger and does not seal the rear

aperture of the measuring channel,

25 Fig. 6 a syringe according to Fig. 5, seen through the centre, with a sealing
piece pushed into the plunger, and sealing the rear, second aperture of
the measuring channel,

Fig. 7 a syringe according to Fig. 1, seen through the centre, with a separating
30 means tightly sealing the front, first aperture of the measuring channel,
and which can be pushed easily in the measuring channel, |



acting upon the gas 4b during the injection,

i ndi cated by the arrow. The

pressure nmeasurenent can take place as relative pressure neasurenent
or with calibration of t he device as absol ute val ue neasurenent. The
sealing piece 2j is dinensioned so that the separating neans 3 cannot

or can only with difficulty be pushed out24of the 5 measuri ng channel 2e.
Fig. 9 shows a diagramof the flow rate over pressure dependent upon t

spi nal

needl es used as flow resistance. It shows that a regul ar,

rate of flowFig.8  aayhingyactordihy toviFig. 3iiwfith a:uitteylmscmmtew sebnsmmhgh
changes in pressure the flowrate 10 i ffers_si cant | art
when conventional sy theerbres whilg mds xampleg% ﬁ%"ﬂ

uncontrol | abl e and uggd ﬁéﬂ\j\?ﬂg éﬁné r eehand i nj ect i ons.

Fig. 10 is a diagramsho

15 conpressible medium in thls case air, in a buffer of a plunger of

devi ce accsor df*‘ig99

10

15

20

25

30

a diagram showing the flow rate over the pressure, dependent upon the
thin spinal needle used as the flow resistance,

Fig. 10 a diagram showing the resulting pressure over the compression of a
compressible medium in buffers of different sizes of a plunger of a

device according to the invention.

Fig. 1 shows an advantageous embodiment of the invention in the form of a syringe
with an internally hollow plunger 2a lying inside the syringe barrel 1a, sealed with
respect to the inside wall of the syringe barrel 1a on the side pushed inside the
syringe barrel 1a by means of a éircular sealing lip 2c lying inside the barrel 2b of
the plunger 2a, and closed on the side projecting outside the syringe barrel 1a, with
é sealing piece 2h. The syringe barrel 1a and the base of the plunger 2a together
form a container of variable volume, that is to say dependent upon the setting of the
plunger 2a. From the centre of the barrel 2b there leads into the buffer 2d of the
plunger 2a, via a front, first aperture 2f and a rear, second aperture 2g, a measuring
channel 2e open on both sides. The buffer 2d and the measuring channel 2e are

filled with a compressible medium, in this case air.

Fig. 2 shows large lumen cannula 5a attached to the cannula connector 1b of the
syringe barrel 1a, which has an internal diameter comparable to that of the outlet
1c of the syringe barrel 1a, and consequently has a relatively low flow resistance.
This is helpful for the drawing up of a liquid 4a, for example a medicine. By
pulling back the plunger, indicated by the arrow, the liquid 4a is drawn into the
syringe barrel 1a, in this way the liquid 4a moves into the front, first aperture 2f of
the measuring channel 2e, lying centrally in the barrel 2b of the plunger and seals
off the compressible medium located in the measuring channel 2¢ and the buffer 2d

hi n
| ow

cul ar
| n an

res i ng~pressure over conpression of a

a



to the invention. It makes clear the danmpeni ng properties of different
volunes of conpressi ble nmediumin a device according to the invention.
Thus-i n accor dance wi th the desired danpeni ng and the eveni ng out of
the flowrate resulting fromthis, an appropriate buffer volunme can be
established in the device, for exanple by Z0 altering the buffer in the
pl unger of the syringe. The present invention pernmts a sinple
vi sual or neasurenent check of the pressure when handling a fluid,
wher eby i n par of thel plungee @adeom pheoomsidees, such as the injection of a
fluid, can be substantially facilitated and i nproved.
Fig. 3 shows a small lumen cannula 5b attached to the cannula connector 1b of the
syringe barrel 1a, shown reduced in length, which has a small internal diameter and
5 consequently a relatively high flow resistance. Because of a clearly lower flow
resistance of the front, first aperture 2f of the measuring channel 2e, by now
pushing in the plunger 2a, indicated by the arrow, when a certain pressure acting
upon the liquid 4a is exceeded, liquid 4a is pressed into the measuring channel 2e,
the compressible medium is displaced out of the measuring channel 2e into the
10 buffer 2d of the plunger 2a and in this way the compressible medium is compressed.
If now, the pressure acting upon the liquid 4a by depressing the plunger 2a is
relieved, the liquid 4a is pushed out of the measuring channel 2e again by the
compressed compressible medium due to decompression. The circular sealing lip
2c lying in the barrel 2b is dimensioned such that jolt-free pushing of the plunger
15  2a into the syringe barrel 1a is possible and the plunger 2a retains its depth position
in the syringe barrel 1a even when the finger pressing on the plunger 2a is released
completely. In this way, on the one hand pressure increases because of too rapid
pushing of the plunger 2a into the syringe barrel 1a are dampened, and on the other
hand the flow of the liquid 4a through a small lumen cannula 5b is evened out. Fig.
20 3 also shows the use of the syringe for locating a cavity 10 in a body 9. For this,
the cannula 5b is slowly inserted into the body 9, while at the same time the fluid
4a is kept under a certain pressure. When the tip of the cannula 5b reaches the
cavity 1'0, the fluid 4a can suddenly leave the cannula 5b more easily, which results
in a drop in pressure in the syringe barrel 1a, which can easily be recognised by a
25 sudden lowering of the boundary layer 8 in the measuring channel 2. When using
a large lumen cannula 5b, the drop in pressure, with otherwise the same conditions,

can be seen more clearly than with a small lumen cannula 5b.

Fig. 4 shows a situation corresponding to Fig 3, wherein a flow reduction piece 6
30 is connected to the cannula connector 1b of the syringe barrel 1a, which provides
a relatively high flow resistance important for a for a slow and evened out injection
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28 - Li st of designations la

coptai ner, syringe barrel 1b cannul a connector 5 1lc

outlet, outlet aperture 2a pressure production neans, plunger
2b . pl unger cyli nder 2C seal ing neans, circular sealing
l'ip, friction neans 2d buf fer 280 2e ' measuri ng channel
2f front, first aperture 29 rear, second aperture

of the liquid 4a. When using a flow resistance piece 6 injection can be done slowly

and evenly also with a large lumen cannula 5a despite its small flow resistance.

Fig 5 shows a situation corresponding to Fig. 3, wherein the volume of the

5 compressible medium in the measuring channel 2e and buffer 2d of the plunger 2a

has been reduced by a larger sealing piece 2i. By altering the volume of

compressible medium located in the measuring channel 2¢ and buffer 2d, the

dampening properties of the syringe can be altered. In this way the syringe can be

adjusted to differently sized flow resistances of different cannulas, so that a certain

10 liquid level in the measuring channel 2e always corresponds to a certain injection
speed.

Fig. 6 shows a situation corresponding to Fig. 5, wherein the rear, second aperture
2g of the measuring channel 2e has been closed by pushing the sealing piece 21i into
15 the plunger 2a. By means of this considerable reduction of the volume of
compressible medium located in the measuring channel 2¢, the dampening behaviour
of the syringe is considerably altered. In this way the syringe can be used in two

different dampening and pressure measurement areas.

20 Fig. 7 shows a situation comparable to Fig. 1, wherein by means of a separating
means 3, for example an elastic stopper or a drop of oil, which closes the fronf,
first aperture 2f of the measuring channel 2e, in particular in an air-tight manner,
yet nevertheless can be easily pushed into the measuring channel 2e, and the
compressible medium located in the measuring channel 2e and buffer 24 is closed

25 to the outside. A gas 4b, for example air, can also be injected in a pressure-
controlled manner using a syringe modified in this way. |

Fig. 8 shows a situation comparable to Fig. 3, wherein instead of a liquid 4a, which
can also be injected using such a syringe, a gas 4b, for example air, is injected into
30 a tube line 7. The positidn of the separating means 3, for example an elastic

stopper, a drop of oil and so forth, in the measuring channel 2e shows the pressure



2h,” 2i, 2j different sealing pieces 2k measuring neans, scale

15 -3 separating neans (el astic stopper, drop of oil) 4a, 4b
fluid (liquid, gas) 5a, 5b di fferent cannul as 6 flow
reducti on piece 7 _ tube line 20 8 boundary | ayer
between the fluid and conpressible medi ud/ 9 body 10
cavity :

acting upon the gas 4b during the injéction, indicated by the arrow. The pressure

measurement can take place as relative pressure measurement or with calibration of

the device as absolute value measurement. The sealing piece 2j is dimensioned so

that the separating means 3 cannot or can only with difficulty be pushed out of the
5 measuring channel 2e.

Fig. 9 shows a diagram of the flow rate over pressure dependent upon thin spinal
needles used as flow resistance. It shows that a regular, low rate of flow is
achieved only with difficulty as even with small changes in pressure the flow rate
10 differs significantly. In particular when conventional syringes are used, such
pressure changes occur in an uncontrollable and undampened manner with freehand

injections.

Fig. 10 is a diagram showing the resulting pressure over compression of a
15 compressible medium, in this case air, in a buffer of a plunger of a device according
to the invention. It makes clear the dampening properties of different volumes of
compressible medium in a device according to the invention. Thus in accordance
with the desired dampening and the evening out of the flow rate resulting from this,
an appropriate buffer volume can be established in the device, for example by

20  altering the buffer in the plunger of the syringe.

The present invention permits a simple visual or measurement check of the pressure
when handling a fluid, whereby in particular medical procedures, such as the
injection of a fluid, can be substantially facilitated and improved.
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C ai ns 1

Method for pressure-controllable handling of a fluid (4a; 4b), wherein
- the fluid (4a; 4b), located in a container (1) of variable volune is
made avail able by pressure at an outlet (1c) by means of said pressure
acting upon the fluid (4a; 4b), 28 - the container (la) is
connected to a neasuring channel (2e) with a pre-

determ ned cross-section, _
comuni cates with a buffer (2d) witIList dfQiesignations _
- the neasuring channel (2e) and the buffer (2d)

vol une,

are filled with a

10

15

20

la

1b

1c

2a

2b

2c

2d

2e

2f

2g
2h, 2i, 2j
2k

3

4a, 4b
5a, 5b

10

conpressi bl e medi um
container, syringe barrel

cannula connector

outlet, outlet aperture

pressure production means, plunger

plunger cylinder

sealing means, circular sealing lip, friction means
buffer

measuring channel

front, first aperture

rear, second aperture

different sealing pieces

measuring means, scale

separating means (elastic stopper, drop of oil)
fluid (liquid, gas) '

different cannulas

flow reduction piece

tube line

boundary layer between the fluid and compressible medium
body

cavity

- the nmeasuring channel
pre-determ ned

(2e)

5



such-that there is at |east partial ingress of the fluid (4a; 4b) into the
measuring channel (2e), dependent upon the influence of the pressure, 15
t he -.cross-section of the measuring channel (2e) and the size of the buffer

vol urfe (2d). 2. - Met hod according to claim 1, wherein the
handling is pressure- corgd ol | abl e injection of a fluid
(4a; 4b) through the outlet (1c) fromthe 20 container (la)
into a body (9). 3. Met hod according to claim1l or 2, wherein
the pressure acting upon the Claims fluid (4a; 4b) is produced by
a plunger (2a) which can be pushed into the contai ner (la),

which is guided in a sealed nmanner (2c) along the interior 25
wal l's of the gontai neViefh@)for pressure-controllable handling of a fluid (4a; 4b), wherein

- the fluid (4a; 4b), located in a container (1) of variable volume is
5 . made available by pressure at an outlet (1c) by means of said pressure

acting upon the fluid (4a; 4b),

- the container (1a) is connected to a measuring channel (2¢) with a pre-

determined cross-section,

- the measuring channel (2¢) communicates with a buffer (2d) with a
10 pre-determined volume,

- the measuring channel (2¢) and the buffer (2d) are filled with a

compressible medium,

such that there is at least partial ingress of the fluid (4a; 4b) into the

measuring channel (2¢), dependent upon the influence of the pressure,
15 the cross-section of the measuring channel (2¢) and the size of the buffer

volume (2d).

2. Method according to claini 1, wherein the handling is pressure-
controllable injection of a fluid (4a; 4b) through the outlet (1c) from the
20 container (1) into a body (9).

3. Method according to claim 1 or 2, wherein the pressure acting upon the
fluid (4a; 4b) is produced by a plunger (2a) which can be pushed into the
container (1a), which is guided in a sealed manner (2c) along the interior

25 walls of the container (1a).

4, Method according to claim 1, 2 or 3, wherein during handling of the
fluid (4a; 4b) the position of the boundary layer (8) between the fluid
(4a; 4b) and the compressible medium in the measuring channel (2¢) is

30 observed or measured.

* C L M H *
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4. - Met hod according to claim11, 2 or 3, wherein during handling of

the, - fluid (4a; 4b) the position of the boundary | ayer (8)
between the fluid (4a; 4b) and the conpressible mediumin
t he n¥asuring channel (2e) is 30 observed or measur ed.
30 5. Met hod according to cl3 m 4, wherein handling includes
t he production of ‘a certain pressure in the container (1la)
and the novenent of a cannul a

5. Method according to claim 4, wherein handling includes the production

of a certain pressure in the container (1a) and the movement of a cannula
(Sb) connected to the outlet (1c) into a body (9) in order to locate and to
identify an area (10) in the body (9) which has a pressure different from

5 the certain pressure produced in which the position of the boundary layer
(8) is observed.

6. Method according to claim 4, wherein the pressure acting upon the fluid
| (4a; 4b) is adjusted and/or regulated dependent upon the position of the
10 ~ boundary layer (8).

7. Device for pressure-controllable handling o_f a fluid (4a; 4b) with

- a container (1a) of variable volume for receiving the fluid (4a; 4b),

- a pressure producing means (2a) for producing a pressure acting upon
15 the fluid (4a; 4b),

- an outlet (1c) for the entrance and/or exit of the fluid (4a; 4b),

- a measuring channel (2¢) with a pre-determined cross-section, which

is connected to the container (1a),

a buffer (2d) with a pre-determined volume, which communicates with
20 the measuring channel, _

wherein the measuring channel (2e) and the buffer (2d) are filled with a

compressible medium.

8. Device according to claim 7, wherein the pressure producing means is
25 a plunger (2a) which can be pushed inside the container (1a), which is
sealed with respect to the internal wall of the container (1a) by sealing

means (2¢).

0. Device according to claim 8, wherein the measuring channel (2e) is

30 arranged in the plunger (2a) and leads into a first apermre (2f) in the
space for the fluid (4a; 4b) formed by the container (1a) and the plunger

L




(5b) ctonnected to the outlet (1c) into a body (9) in order to locate and to
identify an area (10) in the body (9) which has a pressure different from
5 . . the certain pressure produced in which the position of the
boundary | ayer (8) is observed. 6. Met hod
according to claim4, wherein the pressur8lacting upon the fluid

(4a; 4b) is adjusted and/or regul ated dependent upon the position of the 10

boundary | ayer (8). 7. Device for pressure-controllable
handling of a fluid (¢m), 4b) with - a container (la) of
vari abl e volunme for receiving the fluid (4a; 4b), - a

pressure produci ng neans (2a) for producing a pressure acting upon 15
the fluid (4a;;4b), . . - ) EHS eHahAAC
and/ or exit ofm?he flaeglcffg‘;m%ﬂg,to clalﬁp8%llltd’q’hle(ﬂ;}'ﬁ-thél%r%‘asu g cﬂa@ﬁ)el
(2e) with a pre-det er [adeiht6 aGesomicspettare, (2ghiie B buffer (2d).
5
11. Device according to claim 8, 9 or 10, wherein the buffer (2d) is arranged

inside the plunger (2a).

12. Device according to one of claims 8 to 11, wherein the plunger (2a)
10 and/or the measuring channel (2¢) is provided with a measuring means
(2k) for measuring the pressure of the fluid (4a; 4b).

13. Device according to one of claims 9 to 12, wherein the walls of the
container (1a), of the plunger (2a) and of the measuring channel (2¢) are
15 transparent and one of these walls, preferably that of the measuring
channel (2¢), is provided with a scale (2k) for determining the position
of the boundary layer (8) between the fluid (4a; 4b) and the compressible

medium in the measuring channel (2¢).

20 14. Device according to one of claims 8 t0 13, wherein the compressible
medium and the fluid (4a; 4b) located in the container (1a) are separated
from one another by a separating means (3) which does not mix with the
fluid (4a; 4b) and the compressible medium, for example by means of an
elastic stopper or a drop of oil.

25

15. - Device according to claim 14, wherein the separating means (3) can be
pushed into the measuring channel (2€) in a sealing manner, but with
negligible resistance compared to the forces normally occurring.

30 16. Device according to one of claims 8 to 15, wherein the buffer (2d) is
arranged in the interior of the plunger (2a) and the measuring channel
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is connected to the container (1la), a buffer (2d) with a

pre-determ ned vol une, which communicates with 20 t he

measuri ng channel, wherein the neasuring channel (2e) and
the buffer (2d) are filled with a conpr essi bl e nmedi um

8. Devi ce according to claim7, whe32in the pressure produci ng neans
s 25 a plunger (2a) which can be pushed inside the container
(1a), which is sealed with respect to the internal wall of
the container (la) by @gptérifically in the interior of th8®after ) 9

Devi ce according to claim@8, whérein the measuring c annél (2e) is-30
arranged in the plunger (2a) and leads into a first aperture (2f) in the

space for the f117.u d (Aﬁéviég)acéo%ﬁlrﬁeédmbXné %(13’ C(i%(lllﬂltsaé QSrIS(, %&@&dﬂeh&egglﬂ{ﬁger
channel (2e) lies eccentrically in the plunger (2a).

18. Device according to claims 17, wherein the measuring channel (2e¢) lies
close to an outer wall of the plunger (2a) or in the outer wall of the

plunger (2a).

10 19. Device according to one of claims 8 to 18, wherein the size of the
volume of the buffer (2d) can be altered.

20. Device according to claim 19, wherein the volume of compressible
medium located in the buffer (2d) of the plunger (2a) can be determined
15 by a sealing piece (2h; 2i; 2j) arranged in the plunger (2a).

21. Device according to claim 20, wherein the sealing piece (2h; 2i; 2j) is
movable and in this way the volume of the buffer (2d) can be adjusted. -

20 22. Device according to one of claims 16 to 18, wherein the compressible
medium located in the measuring channel (2e) can be separated by means
of a sealing piece (2i) from the compressible medium which is located
in the buffer (2d) of the plunger (2a).

25 23, Device according to one of claims 7 to 22, wherein the buffer (2d) is
provided with the sealable connecting aperture to the surrounding
atmosphere.

24, Device according to one of claims 7 to 23, wherein the compressible

30 medium is a gas, in particular air.
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31° ° - (2a). - 10. Devi ce accor di ng to claim8 or

9, wherein the nmeasuring channel (2e) | eads into a second
aperture (2g) in a buffer (2d). 5 11. Device according to claim
8, 9 ot 10, wherein the buffer (2d) is arranged
33
25. Device according to one of claims 7 to 24, wherein the device is
substantially cylindrical.
26. Device according to one of claims 7 to 25, wherein the device is a
b syringe, particularly for medical applications.
27. Device according to one of claims 7 to 26, wherein friction means (2c)

are present which hold the plunger (2a) in any position relative to the
confainer set by force applied from the outside, even when this force is

10 removed.

28. Device according to one of claims 7 to 27, wherein the volume of the
buffer (2d) is at least 10, preferably 100 times as large as the volume of
the measuring channel (2¢). |

15

29. Device according to one of claims 7 to 28, wherein the outlet (1c) or a
cannula (5b) placed on a cannula fitting (1b) or a flow reduction piece
(6) has a smaller outlet cross-sectibn than the cross-section of the
measuring channel (2¢). -

20

30. Device according to one of claims 7 to 29, wherein the cross-section of
the outlet (1c), the cross-section of the measuring channel (2¢) and the
volume of the buffer (2d) are dimensioned according to each particular
application and the pressures required for it, such that there is at least

25 partial ingress of the fluid (4a; 4b) into the measuring channel (2e)
during handling.
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i nsi de t heMAWRFEY? (2a). 12.
8 to 11, wherein the plunger - (2a) w10 and/ or the neasuring
chapnnel (2e) is provided with a neasuring -neans : (2k) for
measuring the pressure of the fluid (4a; 4p). 13. Devi ce
according to one of clains 9 to 12, wherel/® the wal I's of the

container (la), of the plunger (2a) and of the neasuring channel (2e) are

Device according t SRR ai s

Y

15 transparent and one of these walls, preferably that of the
measuri ng : channel (2e), is provided with a SRl & (2k) for
determ ning the position of the boundary 2; ) bet ween
the fluid (4a; 4b) and the conpressible ) 20 I' t he
measuri ng channel (2e). 20 14. Devi ce according to [pn@§ of clains 8
to 13, wherein the conpressible - N
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°. 4 . . 00402
medi-um and YRASFHHY o (4a; 4b) located in the container (la) a?g%g%Gérogt ed

from one another by a separating neans (3) which does not mix with the
flui'd- (4a; 4b) and the conpressibl e medi u®/6for exanpl e by neans of an
elrastic stopper or a drop of oil. 25 15. Devi ce according to

claim 14, wherein the separating nmeans (3) can be : pushed

I nt'e the neasuring channel (2e) in a sealing manner, but with

negli gi bl e resi stance conpared to the forces normally occurring. 30 16.
Devi ce according to one o laims 8 to 15, wherein the buffer (3 S

arranged in the interior t he pl unger (ia and-éhe measuri ng ghagnel
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32 - (2e) centrically in the interior of the bRCTEPSHOGP2

17.. 4 - Devi ce according to one of claims 8 to 15, wherein the neasuring

charmgl (2e) lies eccentrically in the plunger (2a). 5 18.
Devi ce” according to clains 17, wherein the n%9§uring channel (2e) lies
close to an outer wall of the plunger (2a) or in the outer wall of the

pl unger (2a).
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10" 419. Devi ce according to one of clains 8 to 18,-%%%?%???qfﬁe si ze
of -t;he , vol unme of the buffer (2d) can be altered. 20.
Devi ge according to claim 19, wherein t4& vol une of conpressible
medi um | ocated in the buffer (2d) of the plunger (2a) can be determ ned 15
by a sealing piece (2h; 2i; 2j) arranged in the plunger (2a). 21.
Devi ce according to claim 20, wherein the sealing piece (2h; 2i; 2]) is
novable and in this way the volume of the buffer (2d) can be adj usted. 20
22. Devi ce according to one of clainms 16 to 18, wherein the
conpressi bl e . medi um | ocated in the neasuril hannel (2e)
can be separated by neans — 0fL_Q sealing pi ]) fromthe
conpressi bl e medi um which is | ocat in f\\v/ fer (2d) of

t he plunger (2a).
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33 . 25. Devi ce according to one of clains 7 to 24, wherein the
devige is - substantially &%l indrical. 26.
Devi ce according to one of claims 7 to 25, wherein the device is a 5

syri‘rge, particul ErTy[Tor Jrearcat gppricarpns: v4 o QDevi ce
according to one-pof claing 7 tp 26§ whgrein]f ¢ti®nf®reahs (4c)
are present which hol § thg pl uhgerg(2a) in gny’t_ osﬁ!_t el atti ve to the
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8. v -Device according to one of cl ai ns 7 to 27 \/\herel n the vol ume of

e —tuffer—T120) _§'-T I'east 10, preferabl y 100 tllﬁ_@Sas

arge as the vol ume of t he measuring channel (2e). 15

29. - Devi ce accord| ng to one of:claims 7 to 28, ,“J‘:’f‘ ,.' out | et
"(lc) or a ng (1b) or

14

TERN VB NE i ..
.chaf "E'?CLUI oo to-oreot—T 29
whe}f'e n%e cr%sec |on "of (11) Interns g erfffrptichynpmypmer: t*g)bw
croks- 48 he neasuri ng c a‘h’n#‘;)(h’]ﬁ.md,the : vol une
.of the buffer (2d) -are di nensi ongqd af corveibfentichyngsiatyin: part|c@4must1996(08-08.96)
t

- appflcation and the pressures require for it;; such that there 1s at |eas
25 | @1 Snveemationales AYraReNRRI i ngr ) Bpdpongmanry 55, A B M50 s et
d* L -y . ] » » ’ .I

ch im(-niﬁ&nusmm 31, Januar

-a fl ow red

. ‘ 'Apmanddevicé for pressure-controlled manipulation

Cross- sect

ndllrlgcm,,prs).
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, _ _ Vor Ablauf der fiir Anderungen der Anspriiche zugelassenen
Frist, Veriiffentlichung wird wwderhalt Jalls Anderungen
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('M) Amulb KAHLHOFER, Hermann; Bardehle, Pagenberg, Dost,
Altenburg, Frohwitter, Geissler & Parmer, Xantener Stmse
12, D-40474 Dﬂueldorf(DE)

(54) Title: PROCESS AND DEVICE FOR PRBSSURB OON'IROLLED MANIPULATION OF A FLUID ARTICULAR FOR |
. MEDICINAL APPL]CATIONS _

{54) Bezeichnung: VH\FAHREN UND VORRICHTUNG ZUM DRUCIG(ON’I‘ROU.ER’!‘EN HANDHABEN EINES FLUIDES,
INSBESONDM FUR MEDIZINISCHE ANWENDUNGEN _

(57) Abstract

of a fuid (4a), in particulsr for medicinal applications. The device
comprises a receptacle (1a) of variable volume to contain the fluid
(4a), 2 pressure creation device (2a) for producing pressure on the
fiuid (4a), an opening (1c) for admitting and’or discharging the
fiuid (4a), a measuring channel (2¢) of prescribed cross-section
commdmﬂnmeepucle(la).andahxtfer(zd)ofplucn‘bed : .
volume which communicates with the measuring channel (2e), : '2d  2e 2g 2h
memmnﬂngemae)mdmwﬁer(u)bemﬁuedmﬂn
compressible medium. The pressure creation device is preferably
apxston(:a)wlnchcanbepmhedinmmemepucleaa).dwpumnbelngmledtotheImerwallot'mencepucle(la)byasealmg
means (2c). According to the invention, in particular medicinal syringes are improved in that a fluid (4a) can be injected with particular
evamssmdatapmmwhichcanbepmciulycmmlled.formplcinwauvzty(IO)abody(Q) ‘The presssure is read or measured
bydcmninmgtbeposiﬁcnof&wbumdaryhyer(&)beﬂeenmumd(h)andﬁncompmablemedmmmthemeasuﬁnzchannel(2e),
e.g. by means of a scale (2k). 'l'hemofﬂnbuffer(ﬁ)innlmonmﬂlemuemaldmmenerofthemeuunngclmnnel (2¢) determines the
pmcmonofmmmmentmdﬂ:edmpmgpmpmiuatﬂnmofmon ,




et — e . ——

(57) Zusammenfassung

mmmmmmmvmmmvmmmmmmmmmmmmuiduua) Die
Vorrichtung umfaBt einen Behilter (1) von variablem Volumen zur Aufnahme des Fluides (4a), eine Druckerzeugungseinrichtung (2a)
zus Erzeugung cines auf dss Fluid (4a) einwirkenden Druckes, einen Austiitt (1¢) zum EinlaB und/oder Ausla8 des Fluides (4a), einen
Meﬂhml(u)mvmgegebenunQqudumitdemBehﬂm(ls)hV«huﬂmgMuﬂemMa(zd)mvmm
Vohmn.dummmmmmbmmmmwmnm)mdwm(wmmmwm fum
gefiillt sind. Die Druckerzeugungseinrichtung ist vorzugsweise ein in den Behillter (1a) einschiebbarer Kolben (28), der zur Innenwand des
Behillters (1a) durch Dichtmittel (2¢) abgedichtet ist. Mit der Effindung lassen sich vor allem medizinische Spritzen so verbessem, daB ein
Fluid (4a) besonders gleichmiiBig und mit genau kontrollietbarem Dyuck injiziert werden kann, beispielsweise in den Hohlraumn (10) eines
Karpers (9). Die Ablesung oder Messung des Druckes erfolgt durch Feststellung der Position der Grenzschicht (8) zwischen Fluid (4a) und
kompressiblem Medium im MeSkana! (2¢), z.B. anhand einer Skala (2k). DwG:bBedesPuffm(Zd)imVuhllwsmlnnendmhmm
mm(u)umzmmwgmmmmmmm lmum
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