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injectors for liquids are known fromthe art in a variety  Jesigns Lhe
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punp preferably of miniature type, with which a liquid is intracutaneously injected for
example into human or animal tissue. The invention aims to expand the area of use of
an injector of that kind,

Title:

Liquids in the sense of the present invention are preferably solutions,
10 suspensions or dispersions which contain an active substance. Active substances can be
pharmacologically active substances for treatment of the human or anima] body or they
may be substances for diagnostic or cosmetic uses.
Active substances for non-pharmaceutical uses can be for example in the area of
plant protection insecticides, fungicides, growth-promoting or growth-inhibiting agents
15 or fertilisers. The needle-less injector according to the invention permits the
environmentally friendly application of agents with a systemic action, as the active
substance is applied directly to the plant.
EP 0 063 341 and EP 0 063 342 disclose a needle-less injector which includes a
piston pump for expelling the liquid to be injected, which is driven by a motor by
20  means ofa ﬁressure agent. The liquid container is mounted Iatefally to the piston pump.
The amount of liquid required for an injection is sucked into the pump chamber by way
of an inlet passage and a flap check valve when the piston is retracted. As soon as the
piston is moved in the direction of the nozzle body the liquid is urged through the outlet
passage to the nozzle and expelled. The piston of the piston pump is a solid round
25  piston. ‘
EP 0 133 471 describes a needle-less vaccination unit which js operated with
carbon dioxide under pressure, from a siphon cartridge by way of a special valve.
EP 0 347 190 discloses a vacuum compressed gas injector in which the depth of
penetration of the injected drug can be adjusted by means of the gas pressure and the
30 volume of the drug can be adjusted by way of the piston stroke,
 EP 0427 457 discloses a needle-less hypodermic syringe which is operated by

means of compressed gas by way of a two-stage valve. The injection agent is disposed
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i njector which includes a piston punp for expelling the liquid to

i nj ect ed, W aresomrqt%wtbyorapmedrgaby 20 means of a pressure agent. fThe

l'i quid container | Rl i anmount .o

liquid required f%@ gg;mgzﬂég ?i%%és?%kgeditl: & ?IHE 0 Wéth %0 Bﬁ%ﬁﬁ’@?lngfn%
liquid container WhICh is fitted laterally to the unit. The drive spring for the piston is
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stressed by means of a drive motor. The spring is released as soon as the two parts of
the housing are displaced relative to each other by pressing the nozzle against the
injection location. Respective valves are provided in the intake passage for the liquid
and in the outlet of the metering chamber.

WO 95/03844 discloses a further needle-less injector. It includes a liquid-filled
cartridge which at one end includes a nozzle through which the liquid is expelled. At
the other end the cartridge is closed by a cap-type piston which can be pushed into the
cartridge. A piston which is loaded by a prestressed spring, after release of the spring,
displaces the cap-type piston into the cartridge by a predetermined distance, with the
amount of liquid to be injected being expelled in that case. The spring is triggered as
soon as the nozzle is pressed sufficiently firmly against the injection location. This
injector is intended for one-off or repeated use. The cartridge is arranged in front of the
spring-loaded piston and is a fixed component of the injector. The position of the piston
of the injector which is intended for a plurality of uses is displaced after each use bya
distance in a direction towards the nozzle. The piston and the drive spring cannot be
reset. The prestressing of the spring is initially sufficiently great to expel the entire
amount of liquid in the cartridge all at once. The spring can only be stressed again if the
injector is dismantled and the drive portion of the injector assembled with a fresh,

completely filled cartridge.



of an inlet passage and a flap check val ve when the pistog,ir§a &t ted. As
soon as the piston is noved in the direction of the nozz?%A%8ﬁ§26ﬁg liquid
is urged through the outlet passage to the nozzle and expelled. The piston
of the piston punp is a solid round 25 pisston. EP 0 133 471 describes a
needl e-l ess vaccination unit which is operated with carbon dioxide under
pressure, froma siphon cartridge by way of a special valve. EP 0 347 190
di scl oses a vacuum conpressed gas injector in which the depth of
penetration of the injected. drug can be adjusted by neans of the gas
pressure and the 30 volune of the drug can be adjusted by way of the
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which is operated by neans of conpressed gas by y wo- st age val ve.
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'liquid container.

In some known design configurations of the needle-less injector the supply
container for the liguid to be injecte& is énanged laterally beside the drive unit. The
amount of liquid to be injected is sucked into the punip chamber when the solid piston
of the piston pump is retracted. The inlet passage includes an inlet vﬁlve and the ouflet
passage includes an outlet valve. Both valves operate with an auxiliary force.

In other design configurations of the needle-less injector the supply container
for the liquid to be injected serves directly as a pump chamber and is subjected to the
sudden application of force which occurs upon expulsion of the amount of liquid to be

. injected.



the other end the cartridge is closed by a cap-type pisto } be
pushed into the cartridge. A piston which is | oaded by agé?(ggggr}ézgggd
spring, after release of the spring, displaces the cap-type piston into
the cartridge by a predeterm ned distance,gwith the amount of liquid to be
injected being expelled in that case. The spring is triggered as soon as
the nozzle is pressed sufficiently firmy against the injection |ocation.
This injector is intended for one-off or repeated use. The cartridge is
arranged iin front of the spring-loaded piston and is a fixed conponent of
the injector. The position of the piston of the injector which is intended
for a plurality of uses is displaced after each use by a distance in a
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In accordance with the invention that object is attained by a needle-less injector
for a liquid, which is-arranged in the form of a hand-held unit in a cylindrical housing
and which includgs a supply container for the liquid. The housing substantially
comprises two portions. The two portions are releasably or non-releasably connected

together and are arranged rotatably relative to each other. The needle-less injector



container for the liquid to be injected is arranged | aterajl ' t he
drive unit. The anount of liquid to be injected is suckeghﬁﬁ %ﬁ?ﬁggpunp
chanber when the solid piston of the piston punp is retracted. The inlet
passage includes an inlet valve and the. gutlet passage includes an outl et
val ve. Both val ves operate with an auxiliary force. In other design
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portions. The two portions are rel easably or non-rel easably connect
t oget her and®itBe grossprtian pbthethellpy nlengeti ve to each other. The needl e-| ess

injector 24 Augusih2fQfing stressing mechanism comprises a spring-loaded drive flange as the
sprung portion, a drive for stressing the spring, a locking member, two abutments for
the drive flange, between which the drive flange can move with a reciprocating
movement, and a device for triggering the locking member. The travel of the drive
portion is limited precisely by the two abutments. A force-transmitting transmission
arrangement is disposed between the energy-storing spring and the drive for stressing
the spring. The locking member is annular and has interengaging locking surfaces. A
preferably cyIiﬁdrical coil spring or a disk spring or a leaf spring, which acts as a
tension spring or as a compression spring, can be used as the energy storage means.

The energy-storing spring can be stressed by means of a direct drive. For that
purpose the drive flange is displaced by an axially acting external force. When a high
level of spring force is involved, a force-stepup transmission arrangement 1is
advantageous, for example a worm-thrust transmission arrangement, by means of
which the spring is stressed by an external torque. A transmission arrangement of that
kind is a single-speed or multi-speed transmission arrangement which is disposed

between the spring and the drive for stressing the spring.



“includes a locking stressing mechanismfor a spring-actuappdgidt¥ees Wi ch
s stressed prior to the expul sion of a predeterm ned anmount” of t?]e liquid
and which is provided wth a triggering device. Fixed in the sprung
portion of the locking stressing mnechanigmis a hollow plunger which is
driven by the | ocking stressing nechanism The hol |l ow plunger is arranged
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stressed by npeans of a direct drive. For t purpo
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arrangenent whi chz_\ rezzlp dpdidied torbe wed nf thee cinden JlhenubAzbee opbriivg c4Dhave a
stressing t BGqSATiL Ahmddr éf"QHSﬁm?th%O pm, preferably 50 pm to 150 pm. The nozzle

R opening can have a length of 50 pm to 500 pm, preferably 100 pm to 300 um.
: When the nozzle has a plurality of openings, the longitudinal axes of the nozzle
openings can run parallel to one another, or they can be inclined divergently with
respect to one another. When the nozzle has a plurality of openings, the hydraulic
diameters thereof can be different. |
The nozzle can comprise a parallelepiped which is composed of two silicon
plates and which for example is 1.1 mm wide, 1.5 mm long and 2.0 mm high. In the
“c.:ontact surface between the plates the parallelepiped can have a shallow triangular
opening which is abou_t 400 pm thick and which terminates in a single nozzle opening
which is 50 pm wide, 50 pm thick and 200 um long, It may be desirable for the nozzle
to be surrounded over its entire periphery with an accurately fitting elastomer shaped

portion. The internal contour of the elastomer shaped portion is matched to the external



S5 The drive flange can be of a cup-shaped configuration. odRg~gRbbas of the
drive flange may include for exanple two saw oot h- shaped open?ngs, agai nst
which two sawteeth in the upper part of the housing slide. The average
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di vergent | y tidrt the dimapeebs ti §ace aNVHRE! the WARR Bda§ gggﬁweg@i?ﬁ. " i%l ty
can e ere . e

of openi ngs, ai}},hg)éellaydraul ic dianeters thereof Gzl e
can conpr i s&2&CPodY crRIHE shautifs axis. The anispdsheivalie body alivaycrmain pakakl and

which for exgapl &id ' on Qig 2 hi.gh. I n the
contact surface _bét%&%ﬂ?@yg@% lrth gtetﬂ%?&ﬁ?%@ﬁ iadj@gmgg#ahg%éuqa@%ﬂ‘%w
triangul ar inlpesideof Wivi wdivd Bodb Qi diddhcBBvENivatchaRd vk Yo dl RhThE Qﬁs?ﬁacéc’l" a
singl e nozzlgl ogepi B%tlﬁﬁ{“ ch.is 50 pmw de, 50 pmthick and 200 mtong. It
may be desi FEBIE 1% o PRnger isolimited by ragushubaenty Ghe i vabveeistdlosed imrtheher y
wi th an accgositih ¥n frhichithdvaLass Lon..The pnternal contour
of the el as?orrer shaped portion ﬂ%%t%ﬁgﬁ%gagﬁ%édgﬁ?@%ﬁrﬁce'

The space between the nozzle and the valve body mounted to the hollow
plunger is the pump chamber. Tt is possible to arrange a filter which is preferably in the
form of a depth filter in front of the nozzie end of the pump chamber, that is to say in
the expulsion passage for the liquid. If the liquid to be injected contains suspended

- particles, the pore width of the filter has to be matched to the size of the particles,

Further details relating to the hollow plunger and the valve body are set forth in
DE 195 36 902.

The locking stressing mechanism and the energy-stéring spring are preferably
stressed relative to each other by rotation of the two housing portions, preferably by
way of a worm-thrust transmission arrangement. The torque can be produced by hand
or by means of a motor. '

The cylinder diamster is preferably practically identical over its entire Jength to
the outside diameter of the hollow plunger. The cylinder can be fixedly mounted in the

one portion of the housing. In addition the cylinder can be axially displaceably mounted



24 August 2004 6 contour of the nozzle and the external Qgﬂhﬁgtzg&the
el ast oner shaped portion is matched to the internal contour a nozzle
hol der whi ch preferably conprises netal. A 'floating nmounting' of that

ki nd neans that the nozzle which is of bryttle material is insensitive to
| oadi ngs which act in a shock-like fashion and which occur in regular use
of the need! 8 {he$seipaytics ofrthe hoysingslhsodispledsable aylindariabeld indtssiesttpositfonone
pi ece is nmou eferably to the end of the holl ow plunger which is

di sposed w tﬁ%gﬁtﬁésgglg‘nd_er, whi ch val ve body is guided by the hollow
plunger and is arThogrRe aibdty fei SR ﬁﬁ&ﬁ?'pbrti’ﬁntbaﬂﬁé%&ﬁl%vﬁoéi &edh@' fRw

ti al |1 T

pl unger. The val ve_body noves substan y with the holl ow body. e val ve

body i s pref bpusisigy Fathamersibe pakition of ene of thoseoabathents yamipt virinhle intleastxial

i ngl i s, . Such as.f le.a circul | | t e .
Tt 8% amet or eGSR AT 1 ok & Bt A0 uitise ke Bl ehrbany e e
val ve body i sutsiids pliae@abby thar KARGE funghieis doabiet, ety d?cﬁél,fi-w’i&t ﬁiaﬁteﬁ@%iént S

axis. The axis of the valve body always remains paralle to the axi s of
t he hol | ow ptanigerationied the nesdlstlossdnist o thbsansoué bF exqublled dilgirideran befattcddy t he

I nl et side OLarrﬁﬂﬁ\;l;Yeafg%ﬁ{q%godfyﬁ&aﬁﬁ@legﬁt.stance over which the val ve body ‘?‘ﬁg be

di spl aced re unger is limted by an abutnent.

valve is closed iTh¢ b@siti&pa'fmeqmdenmmmenttmhu@bﬂﬁg%%%?& Fus g ﬁg%cg;he

defined staling surface. The space between the nozzle and the valve
nount ed to tHeveraentelthephallagepiungerwighip dipnesdedosy injactoriis dglirmiedbethedwo

arrange a fi i I.s.preferably Ln th formof..a depth filter in
front of theJﬂHflugI;l%%{Yg' ‘?ﬁ% AF P{ 3 tbor%%Ehjﬁr?%’&ﬁ?eqﬁ@F p|°§ltlf’5 °§§§F 3y o PRgement
expul si on pasfthgepfung pobttor argliherewlifh ﬂlB@trbkéJuaﬂalto?ﬂﬁéﬁhél!ﬁvﬁghﬁge&i@%ﬁétﬁﬁ
suspended particles, .the pore wwdth of the filter has to be matched to the
size of the IPAPRIRIEEHOEyrt her details relating to the holl ow pl unger and

t he val ve body ar r L0 s D cld Stressi

mechani sm and t hefgig}rcgffgsl%%}i?%gm?%rp ?a%gd ggrgﬂglrztgf&e;?%%ﬂg &stﬁgggégg%r]éaﬂgtnyve
to each ot hedeflymedandbe planobf theeirtpyby hewss ofy Pigpblinndevide $iemahs vyiider Way
of a wormthgust transn ssipon arrangenent. The tarque can be produced_ by
hand or by ﬁ’é‘é‘f%_"&?‘lﬂi@% 5%‘ hf’Hém_gy F niggeeriea JaYiss 15 AHiede Py pngans of a
practical |y irfBeRing 8hudty Whidt 8arPBb | defrch@AOK AL (0 finklieafiliry) fEIHbABLEL BT
the holl ow pl unger. The cylinder can be fixedly nounted I n the- ‘one portion
of the housii#lpasqdn Vi the ehlindee ixyloimidd slidably bethetioaking thié siggadeabévice is
nmount ed

actuated when the cylinder is pressed in against the force of the return spring and the
locking member is disengaged.

A supply container for the liquid is provided within the housing. That supply
container is in the form of a container which is separate from the needle-less injector; it
is connected to the end of the hollow plunger which is in opposite relationship to the,
pump chamber. The end of the hollow plunger is covered by the liquid which is
disposed in the supply container.

The supply container which is connected to the hollow plunger can additionally
be connected to the sprung portion. That connection can be a releasable or non-
releasable push-in connection in which the sprung portion is provided with a plurality
of snap hooks which engage into a peripherally extending groove in the supply

container after the supply container has been pushed into the needle-less injector.



24 August 2004 7 in the one portion of the housing. The QA%EQ@&%QAe
cylinder is held inits rest position by a return spring. two
abutments for the sprung portion can be fixedly positioned in the housing.
Furthernore the position of one of thosegabutnments can be variable in the
axial direction. In that way it is possible to alter the volune of the
pump chanber whi [Taetpredetantisedlemdinenef e lifuid be bhaxpeltedpisutgeamined bpnsd ant .
In an ot her\/\% e unal tered &ﬁsi n anfi?ﬁ{eg&i on of the _needl e-less 1njector
the armount SYOXRMAYRENt g Hheicrogmsqstion o ligy plyngeyi Hep strake gaemeshobf an

abutment. The AW : ; dqﬁﬁt glF‘EH] f ortion and
thus the st Irﬂgeke rrwo]%/lgﬁ%érﬁs {1)%1&%1?1% o:hfgyve{p untgeréfrg f‘&%‘?ﬁfjﬁ% ﬂ(%lg%egedl e-1 ess
injector is deli i isedeshyblehte promide dhurorenifsthe \Wbkle @ invdabROSb&IrORap Gor t he
abutnents the positjon of the fraye] novenent _ of the sprung portion and

therewith tRE* ¢ tozzlg| oPGRIng G| Stesagh Ph Hepe Reqdie-lesh injeqier pries toeaiich

i nj ection. ' | | e .of the
g or 1 faing i el BEIhctcSt BB ROAGEIARE I S ad e o hENGT; |
triggering devi c&heWemottimsafithaHeusings the lowlddf wtrasimpt mecHanishl) ehd@yimidee t he

triggering devige is actuated by ans of a _triggering button which can be
depr essed \Aﬂ*% Cf iSHERY Sffainge P%%Eéﬁ)g FmpRse jpasticy| Batesial, \ore rexemple

cylinder is ' iy, _t ' [ -' lece

ot uat od wnBomPRyRacElechBalate Thoudfol Ui daeolciétabiy cRBHLAIERY wicennliels
spring and high-qiatitkdteed. nenber is di sengaged. A supply container for the
liquid is provi dﬁ,g W hiﬂ 4he housi nge. That supply, contajner is in the
f.orm of a contai néf XANcROTS C&k GaMER PoTAMe 1SS, PEESIOUS fianie; Blastiey s
connect ed t ghatdrR1 6P8lagtbmbhe hol | ow plunger which is in opposite
relationship to the. punp chanber. The end of the hollow plunger is
covered by the 1 il§andzalhcahcamspristimsgials pldstias mdterial uglpdsysitiomt ar pregiousTdiene
supply cont ai he l,¢6h is _caonnected to the hollow plunger can additionally
be connect eg‘k"?‘oa@t??@héfﬁrﬂf?a%8?¥“ﬂ£}w- That connection can be a rel easabl e or
non- rel easabl e U8 filtepeeaag tb@Pritdd sMMrichi? of BbHRGH MRdHck Ahtdry PT OVi ded
with a plurality__of snap hgoks which engage into a peripherally extending
groove in the suppfpecdepasainjeptonisinseferably iogpted indhe firmeef hhandokeld upitshed

into the neqdlfHedRfa hid G5ded with SHAbRE ift 8% injection procedure. The cylinder, the

hollow plunger, the valve body, the nozzle and possibly the filter are miniaturised

components.

The mode of operation of the needle-less injector is described hereinafter.

During storage of the needle-less injector which has not been used or which has
already been put to use and between two injections, the needle-less injector is in the rest
condition. The energy-storing spring is in a prestressed condition. The sprung portion
bears against the abutment which limits the travel of the sprung portion in the rest
condition. The hollow plunger engages deeply into the cylinder. There is only a small
spacing between the end of the hollow plunger and the inside. of the nozzle. The locking
member is in the disengaged position.

The locking stressing mechanism is stressed when the two housing portions are

' rotated relative 0 each other. The sprung portion is displacéd in the axial direction

away from the cylinder, in which case the stressing of the energy-storing spring is
increased. At the same time the hollow plunger is pulled a distance out of the cylinder

and the pump chamber is increased in size. The hollow plunger still projects with a part



8 The predeterm ned anount of the liquid to be expelled F@Aggaﬁrzﬁfﬁ@ed by

the stroke novenent and the cross-section of the holl ow plungéer. e stroke

novenent of the hollow plunger is delimted by the two abutnments for the

drive flange. It is desirable to provide gn front of the nozzle a renovable

closure cap for protecting the nozzle opening during storage of the

needl e- | ess dfriteelength iptd the aylinderd At dbe savge tims ppatt of the liguid eoméairssk inf them

contam nation_and evapor.ation of .the . ljquid. The two portions of ,the.

ousi ng. -t heNPaEk PaRiEBe B SenTryorLhsie i Beline Dipdst Go Fal B2 Al Liff o

contai ner prgf ?ﬁﬁglc}am%apdﬂd%ﬁe Pl toh b & e hwith Bui@XPiPARount of liquid in

pol ybut yl enet ef epht hal ate. The” hol | ow pl unger preferably conprises netal

for exanpl e thhipgmpachanitey is peeticallphthe \sameesttbd ampant o6 tgnidsexpeilediupon an

ceram c, glass, .precious stone, plastics materi.al. or, el oper. . The

osel e can cBirbioh Eengagpirsd: Pl Shrrporipn i fRulaa faet e Kekiog ey

stone such @s:33p8 htsr@nga%é&ﬂ?{osﬂiqﬂ;% WROHEL oTQ%efeﬂietlﬁisdilﬂje%f&rvﬁilﬂi X (6 QERIES oS
p e ctor

sintered netal "or sintere astics nmaterial. The nee -less inje i's
preferably phwbndkat buttod petiudessonievehahawtchfiled bousiigt . 1t can be hold and

operated with one_hand {n the,injection procedure. . The cylinder, the

hol I ow pl unger, t W%?%@et“ﬁ%&lﬁ%ﬁ I’@e%fﬂ’alsp@§gf3€?§/ aJE{cLBreﬁthaeg‘ama? gle
mniaturi Sedmﬁééﬂ&?rléé”ﬁti%n. T e ¥RSIE 0Pfa ARRNALED Injeétor R 2L BMb EBmftonNRCE O
i s described hereinafter. During storage of the needle-leSs injector which
has not beentriggehgbutteni is hethated atithenfiygdrcnd ppessed inteths hovdingelnibetiwaybe

i nj ecti ons, dl.e- 1 i nj .is in,the.rest di tion...Th
enbr gy- ot of i IGCBFReERper &5 Tned SRR iisBertd aaitoR and i RelipS iy midfier n
bears agai nsihelche efhdBNL e infddtdri wikh SlidabB drfaiged cHlindeh ehShiRRG iPPFckéedn i N

the rest condition. The hollow plunger engages deeply into the cylinder.
There is onl yith itsmaesle enp by ihaad wathipera oserdegainst the faetel fihpramgspriagd

nere s | o e st e e |
o tfon. - TreeButaen LeBiaR TR B Cte Db S pl AR B Ronaine, |

portions ar ethell@ikiigefiembbait pusheddniedahlisnbsged pbetionphd ige ipguctionis triggered.
di splaced in_the axial_djrection,K agwa fljsom_t,he_ cylinder, in which case the
stressi ng of Mhsa %E‘?W‘@F%Wﬂeﬁ@orslﬁlhﬁﬁé ofisthe jinjggtionislogation the FRINELTRING Y he

g OB aBbblareh sy o e Ve ano e pum

As soon as the locking member has assumed the disengaged position the force
K of the stressed energy-storing spring acts by way of the sprung portion, the hollow
plunger and the closed valve at the end of the hollow plunger, during the period of time
At, on the liquid in the pump chamber, whereby the mass of liquid m has imparted
thereto the speed Av and thus a mechanical impulse K * At =m * Av, and it issues from
the nozzle at high speed and intracutaneously penetrates into the tissue. The needle-less
injector is in the rest condition again after the injection.

The needle-less injector according to the invention can serve in human medicine
and in veterinary medicine for intracutaneous injection of an active substance in liquid
form, for example, a medicinal preparation, into human or animal tissue. Examples of
suitable pharmaceutical preparations are inter alia analgesics, vaccines, anti-diabetic
agehfé, honnone‘s‘,“"c.;:;ntraceptivés, vitamins, antibiotics, sedatives, antimicrobial

substances, amino acids and coronary agents.



24 August 2004 9 of its length into the cylinder. At the2§§g§\ustt'w@4a part
of the liquid contained in the storage container is conveyed through the
hol | ow pl unger and past the valve body into the punp chanber and the punp
chanmber is filled with Iiquid. The anmountigpf liquid in the punp chanber is
practically the same as the amount of |iquid expelled upon an injection
bei ng adni ni st er editc MFparaipw A theatrug om beindths foracefla sotttibn, thish @IS an
menber junpﬂnﬁlgto its en aggd SBOSi'ti og. In the case of a needle-Iess
injector with at |§b i“'i"i‘ge SHSPERFIANE e BieeR partisteotiza shonld onteteatd d6itunof

t he housi ng.prxﬂgamp;@ end of the needle-less injector is applied to and
pressed against the njection |ocation. In the case of a needle-I|ess
injector with triSgeblegedatst fopdisséleing! fispaRfi ' with a
finger and pr es.?)ﬁ’d i nto, the housing. gI n ?hat g\?\g.ya?ﬂg%fj%%ﬁ?ﬁ%ﬂ%éﬁg%ﬁs@g
pushed i nt o RATEOH Cahgubrldlithesiarg fon exaapleneaternplochdlnnldokol-waggetietireslad t he

case of a negglise s Lth.slidably, arra d cylinder the injector
is pressed W tlﬁobéta??nd()lgﬁ gifée}%rd%\%y Fnit Qi ﬁ‘h@h&‘?g RYiRes, ceerilise nwater,he
force of thethablrpropgrel digl, beagdi ddsdholsh @tHaRb18& itbOR; tj I hat
situation the cylinder is pushed i ntgst he hous%ﬂrallgf,}nﬂtaﬁeg’ f’g%ﬁ“ﬁg a%ré;l%%quti S
pushed i nt o Gtb ST Sily sEEObRASIOr O, surflovtes ol fatty iacid ésters (Sugb ek dsbpropfhen

th dl e-1 +Dj i i:fted of ijnjection location the return
Spring. ur ges tel EbRit Batdial nd el elEue) SEhpeiisn, hseBbop ikl wad
| ocki ng menipeopyies: glysmlnﬂﬁetfﬂﬁnﬁlbﬁﬁfkgﬁﬁ?@lﬂaoﬁnﬁgﬁ’ DdliftSel GE l?orogyfa%lbp e

st'ressed ener%f\é-stori ng spring acts by way of the sprung portion,
hol I ow pl uRGEFARGREHE 35| vdbes asids\as bases foreadiusting thetgtd-vhink) ow pl unger ,

during the periodryafpbddiEmi 4. aukd ip the chanber, whereby
the mass of liquid rﬁr-has |rr1€%dr%lg§mhﬁ?earlé éfﬂéggﬂﬂ%ﬁg‘ﬂg}’)gmﬂw Rt ghegneedle-
mechani cal il¢gp imjsetoKintore leafor theAvalk afd plaint {hs@upBS hE@BRant Mo ML &aEe ﬁéhjﬁ'&gh
speed and '%Jﬂ? braneously penetrates Iinto the tissue. The needl e-less
injector isn &9 &st condi tion again after the injection. The
needl e- | ess i nj ediher nésdiRIds NGickBrt 1 [ n.serve.in hu nedi ci ne
and in veterinary nedicine for i n{rgbgat%%sﬁ?nj&gg? Bh egkoygn&g%%gmg
subst ance iﬁdanéﬁﬂeéF form for exanple, a nedicinal preparation, into human
or aninal tissue, Egasrr%es of.. suitable pharnaceutical preparations are
inter alia anal gosic¢a> oy 4R Sbsmanagenblg;shpps The supplitoontaimsr fon g, liquid is
contraceptives, vitdBspdied irffhkliMe@bt kSusinpedati ves, antim crobi al
substances, am no acids and coronary agents. 24 August 2004

* It can be used for many - up to several hundred - injections which can be

taken from one or more supply containers,

¢ Besides the valve at the end of the hollow plunger it does not have any
further valves.

¢ The locking stressing mechanism can be casily handled, even when high
spring forces are involved, even by unskilled persons, and can be stressed
with the application of a relatively small amount of force by way of a worm-
thrust transmission arrangement,

» The locking stressing mechanism is triggered by hand by pressing the
trigger button with a finger or when the needle-less injector is pressed
against the injection location.

* The drive unit is not replaced but only the supply container for the liquid. |

* The valve mounted at the end of the hollow plunger operates without

ancillary force and closes very quickly.



10 The preparation of the drug can be in the formof a SQJ%%&@QO&
suspension or an enulsion. In the case of suspensions the neah particle

si ze should not exceed 15 m preferably 10 m Suitable agents for

di ssol vi ng, suspending or emul sifying actlilve substances and possibly
required additives or &x | e water, alcohols, alcohol-water m xtures
and enul sions of® oi Wt &t tsrpumer ehamber spn bearigd biclardeg thermdkitied, of
sterilised water, ehbapgl+wBBRANS:di 0l , benzyl al cohols, ethanol -water
m xtures, oils (such as coconut ol F peanut oil, soya oil, castor oil,
sunflowver oil), fatTheattchagRbbimplistiQf tBE dnsRt AIYliquidh it #fi&ted g&l%%py'
palmtate and ethyloleate), triglycerides, triacetin, solketal, an

propyl ene glycol . TR&A0te ioihadpaied denth of peoetedivmainte thd distiewve o thecthicksessor
exanpl e preservi ngog&%qﬁa%&%ng\%]%e%%@%%?s or bases for adjusting the

pH val ue, The predeterm ned anoun quid can be injected by neans of
the needle- |ess d njrﬁétsﬁgplz_rﬁo@ta@ndr%f 0 1iGie 12 adpte@ito AnPlcAMitLAY NI E
menbrane into the space behind the menbrane. The needl e-less Injector
accordi ng to the i nVReR poFREEMIohe conlainen - | pewiibly foageamt-amgesto thetcohseotibnan
easi |y manageabl e s hg s cqont ai ner f the liquid is disposed
in the injector hougil%gegy.f t-!;I tﬁlecglﬁ%ténug% &P ﬁgﬁ{guga%a iso“?gPG}d&Pt ]} n‘gfv'ed -
i nj ections which caderhandstveliieinaderide@nahe pumplcBambiih YronP Bt @k AsA., Besi des
the valve at the end of the hol|ow plunger it does not have any further
val ves. The | ocKs na‘hgﬁmﬂxpﬁ@tamtﬁaﬁhsgnuﬂnisbmt@amegt th e theukt fercempwhen
hi'gh spring forces; (fi'hnvol ved, even by unskilled persons, and can be
stressed wth the e{ﬁ)ﬁlcation of arelatively small anount of force by way
of a worm thruste t Thesuppbptcitain fapgeRAld canﬂ&%eﬂnlﬁ@é@iﬂ&sﬁh?ﬁ?ﬁdlﬁ :

mechani smis triggered by hand by pressing the trigger button wth a
finger or when tHe RBedireounésef lligpuktorbd slefivered ethandaimsessadye fornj egivion

| ocation. The driv L& ced but only the supply container for
the liquid. The vaii:\‘}e ?r%%ﬂnt% %%%tgtﬁlﬁ%ukée%e SR e 4 e"%ﬂ??rowlﬁﬁg‘g‘ﬂé@?’ Bpisvebs
wi thout ancillary patisleamsonchtCinaliffereniesiiced i te atea of injection. '

e.f
BiV

* Needle-less injection affects the place injected considerably less than

injection by means of a hypodermic syringé.

The invention will now be described in greater detail with reference to the
Figures. Figure 1 is a view in longitudinal séction through a needle-less injector with
triggering button in the rest condition, in which the cylinder is fixedly arranged in the
one housing portion. Figure 2 is a view in longitudinal section through a needle-less
injector without triggering button in the stressed condition of the energy-storing spring,
in which the cylinder is arranged displaceably in the one housing portion.

Referring to Figure 1 shown therein are the two housing portions (1) and (2)
which are releasably connected together and which are arranged rotatably relative to
each other, Of the locking stressing arrangement which is in the rest condition, the
Figure shows the sprung portion (3), the locking member (4) in the disengaged
condition, the triggering button (5) which acts on the locking member, and the energy-
storing coil spring (6 in the form of a compression spring. Fixed in the sprung portion
(3) is the hollow plunger (7) which engages into the cylinder (8). Mounted to the end of
the cylinder is the nozzle (9) with the nozzle opening (10). The filter (11) is disposed in

front of the nozzle. The nozzle end of the hollow plunger is provided with the valve



24 August 2004 11  The volune of the punp chanber can bexyauyed 2bysvarying
t he pgsition of one of the two abutnents. The mechanical inpulse of the
anount of liquid to be injected can be adapted to the desired depth of
penetration into the tissue or to the thilkness of the nenbrane to be

' i quid i dapted to the

Condi 1 rons 1 3B 20 ThsYRRRE e QR isidihossd betiveen thopiobis hady mrtng ddes. -
and to the C@ﬁ@ﬁ(ﬁplﬁébntﬁiﬂ&*@%ist&ah ihrlié@%&rwi%é frde sg»%‘?% At E:c H%ﬁ%‘%‘ﬁ%no:‘s
i ndependent '(t)f' tﬁt?éij derraﬂggs ﬁ'Slh(:htc?ﬂ;horI?ie\iI _(;n 'teﬁlgﬂu’gil;rl@ld@x o
Eﬂsugngzl)?é lTEhon iﬁ@? | ﬁﬂ ITﬁg pl.y. copn?:igi ner for the liquid can 'tl).e.
repl aced i n(-:‘ba"p gllen%rlegé ﬁﬁm‘%r The-gage g%dﬂ%/m}bﬁmm‘ﬁﬁﬁ dhe goibepring ilt?/emmstcttetian i s

ary f ofostiv@ly ROkingRelatieRhiPR ®8Rolnd PiBEH 28, T4 b TR &l
Qgﬁiiut ?/velqilosi n syéver:ftl gar_t i alf_ armu_gt s ¢§ r@l %?gren? S%I"’%%@ f‘ﬁlnéﬁgegrsea
of inj ecti orAgaingklglabuinesns (17)] Bt nazaled$ protdctedityahpteaesyabl dsuescap (131.rhe

[ | nj.ecti b ns of a hypoderm c syringe.
Covent on v |1 nos BagodtEE " Pty BEGr machimd b asrtionmdd) s (353
Figures. Fi guitieh kré SeléasibigVédnRedt@D Bk} BAd whk %@@r}aﬂég&'ﬁ)%ﬁplgxﬁr% a:qgé 1SS
injector with triggering button in-the rest condition?in ) €
cylinder is ®rikethey. OF thnlpskingnstresging arcehdmisrs iin ghe stréssan corfdigon, the Figurd

: : : i i t h, a, .needl e- | . i.njector wthout
- gper g SR I BRLE S e b eagapands,
i n" whi ch t heheyhdrgpletoring cail spHeL@ oYl il %?ﬁsg : V\% dEtl i ?ﬁ’s@%}%’(ﬁg ion |

[ ' 1. sh therein are . ousi ng po
(R S; ° \r/vlhinght 3}’5 g%gﬁggw&m@%&méﬂbﬁrﬁpbg@gms intn dhehylilen(38)aMaungddat the

S, R S N oS A R

(57 \BFy STl it beiscapegiciseni (), Tod by aabic e

(6) in the. speRRbetSeeh e caliediot g o noreiecas Ainbhecamtrinpi i iromged 3)

s the hol | el sthgesisd Fe %b@ﬂ/itﬁﬁﬁﬁg%éiz M 8 Fth ‘rlllgglgﬂeaﬁl%% éﬁ‘{ﬁ)& f’% |

the end of _the cylinder is the nozzle

The filter @ﬂywifguggegggggg liekd on the hollow plunger by the press fit 49. The cage (46)
which surrounds the coil spring is connected in positively locking relationship to the
hbusing portion (31). The sprung portion (33) bears against the abutment (47) on the
engaged locking member (34). The cylinder (38) is arranged axially slidably in the
housing portion (31); it is held in its rest position by the helical retumn spring (48) which
acts as a compression spring. The cylinder (38) is provided with a triggering device
(not shown) which disengages the locking member (34) as soon as the cylinder (38) is
pushed into the housing portion (31) against the force of the return spring when the
needle-less injector is pressed against the injection location. Reference (a) denotes the
travel of the drive portion between the two abutments. The stroke movement of the
hollow plunger is identical to that travel.

Figure 2 shows the needle-less injector used for injection. The nozzle (39) is
pressed against the schematically shown: tightly stretched- skin (35); with further
pressure on the point of injection, the needle-less injector is triggered and the lquid is
injected from the pump chamber (43) into the skin (39).



front of the nozzle. The nozzle end of the hollow pl unger24 augustended with
the val ve 24 August 2004 12 body (12). The punp chanmber (13) is disposed
bet ween the val ve body and the filter. The supply container (14) is

arranged in the otherwi se free space witHi3n the coil spring; it is fitted

in the flange (15). on to the hollow pl unger and is held on the hollow
plunger by the prig¥sssiand@ghow angendnfdhe seplypenringuanddhadsrong eogisn in

spring is conpgeteeLnitddi I § [ ' i.p. ta_the hqusin
portion (1) ?hnThe s%ﬁﬂﬁglrgég?'t ﬁoﬁfé(%% bgtg‘gr@g‘°§§él?’%§‘%}nﬁ?%e&§}}&ﬁaﬁﬁceg1“750. &?he
nozzle is prsmppb’toedtah;crthth@mmhbc&ecttoahelhell@&aghﬁﬂng.- Referring to Figure
2, shown therein are t%e twq hausing portions (31) and %132). whi ch are
rel easabl y connecﬁgﬂiret GePREFY dRJonEudinal sectipn ahag of she(ainls-shedl) supply t o

h ot her. ' r [ ' in.t esse ndi ti.on,
tho Fgure SHULlr (OF ShBbutl: e PNy S oRldle TR SRR AREE oS8 ek B
engaged condirovided sk a périphersdlygprietiong grooven(32).sPid App(BEonthifet B IdsEd ggsed
condi tion. Ft xeﬁ{i& ﬁ'h .§prung Porti,on (.33) is the hollow plunger (3;)§
whi ch engage® PH&\P 8"%&@19 B nto Bg immgssiaR sqnagetion @ortigid (58 withea pydsi fider
Is th I | | end, of. .the
ol | ow pl uncar 1o Far ori he g e IRFRE (D s e ity IR S8 im0
is di sposedhpwnvieelonginuling seetidroddn dtsdsifid eowardz lthe sy SonRiner GBO kAL
44) is, d in., herwi se f.ree C ithin the coil ring; it
i(s 12i|t;5edair :Pao?'%oénflpg%vd‘i&(%i%a@mm?ﬁtypﬁénaﬂ%%ﬁﬁﬁﬁ unlger and ils hZFdI o% tlhe
hol I ow pl unger byintHiguer£9% bigplySontder s‘sasfnéeééa to"!'ﬁép%pé%{é}lgﬂ@%sanhﬂﬁa coi |

spring is. connected in positively |ocking at 1 onshi ousin
portion (31)SPrUPBePOsien FRPIH @P@qlﬁfwl%(!@)thﬁbhdksw abwigasby theepredsufitn®A) ard4io)then

t he engage ' . JThe.cyli r (38) is arranged axially
slidably i n%ﬁg‘%k‘?{%ﬁ%ﬂl nyé %’é¥§°§§ °(3H ;h"ﬂ‘s i?gﬁh‘é{?’{f%i HEee I?TQS%SWPTGHY by
the helical exemding gspovien§2) ihGhe ppbhcontth&. as a conpression spring. The
cylinder (38) i SJ@{QOW ded, with a triggering device (not shown) which

di sengages t he | dc¥i FFRFRHeBetye thy supply sontainer and e sprung pedion; whichushed
into the hougbwe iROiEHRE 3 3dd 4298 t f rn_spring when
the needle-less i njlgi(l:l?or. 'S prf eglglgggeasgal Hs@oﬁe@hj&g@t {og#ilsge‘élﬁ? nz%d a
Ref er ence ( @pripksaliiesxtending igravwel (52 of semidiréular @oss-scotion eI @Bnide8ok W2
abut nment s. .oke novenent of the hollow plunger is identical to that
travel . Fi ggglgmggféﬁi%mﬁ%mﬁ%@& e-less injector used for injection. The

nozzle (39) is [Meprailicagaonstlichia8lcSFREIRdonAbdHNS tiloigggc%sgi%}fg lt:%g&;prt qhgped-

skin (35); with further pressure on the point of Inj
needl e- | ess PAkecvidh seEteqih-ghenedd shavddarheand quiperipeerally extending groove of

triangular cross-section.
Example 1: Structure of a needle-less injector according to the invention

A needle-less injector for infracutaneous injection into biological tissue has the
following features:

The housing is of an outside diameter of about 20 mm and a length of about
70 mm. Both portions of the housing, the locking stressing mechanism and the spring
cage, are made from polybutyleneterej)hthalate. The cylinder also comprises
polybutyleneterephthalate; it is of an outside diameter of 5 mm and an inside diameter
of 1.60 mm. The nozzle comprises quartz. The nozzle opening is of a diameter of 140
pm and a length of 220 um. The hollow plunger of high-quality steel is of an outside
diameter of 1.59 mm and an inside diameter of 0.35 mm. The piston stroke travel is

12 mm. The valve body comprises elastomer; it is in the form of a 2 mm thick disc with



injected fromthe punp chanber (43) into the skin (39). 244 Augusitogd04 13
Figures 3 and 4 show one end of the supply contai ner and the sprung portion
in a further enbodinment. In Figure 3 the holl ow plunger has been introduced
into the supply container but not yet cddnected to the holl ow pl unger.

Figure 3 is a viewin longitudinal section of part of the (triple-shell)
supply contan eepidesligmeten el & $0amms e digs ist pravigies myits Berrhord suptace, wilh 1 f

casing (55) which..i ' -\ ri [ .
The sappl'y conpiathefhes SRS Sihitl e uREohERBhAbast Wy A0E bRy G WL pl)

| MTer si on coghagbet. Theppdiof aife ¥SARw plubferds proedtediwith a gidye ifto peiith thie vialve
sprung portion (53) with the holl ow plunger (57) fixed t;herein i shown in
| ongi t udi nal basycengages. deianzoust @& Liggidaspelledids abgyhi2? WBht gil‘ﬁéﬂte’EQi‘én&eﬁP]L‘i’ng
portion-is p ' ' i hooks (5 1). In Figure 4 the
supply cont aslruﬁéirydcﬁ)gta\({:%etﬁﬁsegﬁ%w%%etoﬁébﬁ%llﬁg\;ﬁfbl unger and the sp?ung :
portion, norexspse R tabhtyndomsapplidadbh of\a fitmidger by the press fit (59) and

to the sprung portion by way, of the snap hqgoks (5]1) which into the
peripheral |y —extARANRGIGY GO 0omprishg; éogéiﬁ’btffay“ %’P%’Pﬁ’e@%}%ﬁgaﬁﬂ% i on

bet ween t he | -%éﬁ tfhpcﬁz ' ' | '
Fi gures 3 an%?dlgeg?r‘gér{%gggﬂsnﬁap 00 gﬁ %Q%F%Pﬁé rﬁ%ﬂ‘ﬁfgﬁ%ﬁﬁ%@g@@%ﬁ@ggﬁ
peri pher al | ynezdieclesh infectpranverd{dz?io thé imention. rFoulthat porpsss-46% oili afthe dérdtan
connection ig a releasable Iuaﬁéeﬂ_conﬂecti n. T

ot

Q grov'de . .
non-r el easabi'eOTIEY g UGN &L Arniodhy SERHP B ra‘tf&b? n%%é"pilesﬁ%‘?&"% th
sawt oot h-s haﬁﬁpt@h%ﬂe EontdRer %ﬁa@ecrohﬂ&%@td YheBRSIRRH pehelf SP\MBe Hjcctor. The

d
triangul ar cross-s I'on. Exanple 1: Structure of a’needl e-less’injector
accor di ng t oinfdvéori wae attirad Adynsgedsieg |and Srigpgringt the 1bdring stresaing savebanésm a

I njection into hiolpgical tissue has.,the .follow features: The housin
2 of an our B GPEAEER I BIRE O E fiey R S Hehg irTSietkiBe PR RPEES: &
portions of §tiethBeusiieoThd MRdledleld infbctol MRS FhdhtapFEed i provesidly dhevaPpdrngl
cage, are made from pol ybutyl enot erepht hal ate. The cylinder also conprises

pol ybut y| onetherskihithBicategion; of the ssameeh ofuthsidegs and fugaarebTHt pecedwg wes
L de O )l hphy My ke 7022l cOTPL SES uarts The nozzle
pl unger of hi gh- gB#dddt ganfileekeretaken feom the dogleat regular intervals and the content of
dextran fluorescein in the blood plasma was determined. The results demonstrate the
operability of the needle-less injector according to the invention.
Example 3: In-vitro examination of a viral suspension
In laboratory experiments using the needle-less injector, it was determined
whether the viability of suspended live viruses was decreased when the suspension was
expelled through the valve of the needle-less injector. '
From the viral suspension obtained after expulsion from the needle-less injector,
a yield of only approximately 1 logie PFU (plaque forming units) in the case of
relatively large DNA viruses (fest virus: vaccinia virus) and less (approximately 0.5
logiy PFU) with small RNA viruses (test virus; bovine viral diarrhoea virus) was

determined.

Example 4: In-vivo application of a vaccine with modified live viruses
In an animal experiment, the applicability of the needle-less injector for

delivering a vaccine suspension with modified live viruses was tested. In this



diameter of 1.59 nun and an inside dianmeter of 0.35 mm Theaphsdt@0ogt roke
travel is 12 mm The valve body conprises elastoner; it is in the form of
a 2 mmthick disc with 24 August 2004 1 14 an outside dianmeter of 1.60 mm
The disc is provided on its peripheral sdfface with axial openings through

[ | QU] t al ve.body into the punp hanber. The
end of the HAPFORERY bt PES s RedBlaiR oY yhcimnsion by Siee ehtbeneedad ve
body engagedessThiectermiswellofs the ScHivexdas b etk Ihéthaﬁ%?ﬁ?alg\o%&f@%&a dgﬁmir&ia i e

i nterchangeabl e  supply contai ner is of a volune of npl
2: Intracut aneousglégmfﬁd’aiqwnfﬁfe samkiage drefassigngdtit twangreapsut@oap ¢onpri si ng

f d | in_(UW,3000), litre _of distilled water was
oect i B HRSEAR o S R e b B it e s
needl e- | ess datl eloliatedGhRE dinid, incbaﬁlli'eas!e'lf’%‘git&@al dF¥hrek %Ek?“{%%ﬁa;ﬁoé]iﬁ?% 0

the dextran . fluorescein solution was introduced into the su contai ner
of the needll’é’ﬁIVé%‘%iﬂfPfﬂTéém@?ad@%fll'tlhe supply container was connected to the

iNj I Nj db t si ng and
(i goor ng the 1 dnpife' L Ecionse T Bt GhitE oot AAPRAug Vot Bl AT 1or der
to expel theGalaky DAppyvheChosNew1 0d41086Tvay WABHRANIR: G TRED §/as ﬁg\i}gééd"grtnogf' e.
The needl e-l,ess i njector was then_apﬁiled to a previously s gﬁ
the skin i niysepiagy %chor@ng@ thd @fpt:nﬂ:etumBlggemmunOd Samc}aggmbgdmeet agr? -
Phe dogs at TRieraRhERed B 46 b FoshintBRt o4t eio v TrUBIESELPR | 1
the bl ood phesnwofithe ndetledessigectorThe results denmonstrate the operability

of the needle-lesg injector according to the invention: Exanple 3: In-vitro
exani nati on of asj%ereé crupepal@ceRe (‘HRVa@d%SQ@ &y agsipatingntbe asimady ingravpe2

ool e 1 o0 HaluRahkurtd (iR HEIGHEL ARt ISR LRGP The i laSy 3P0 0o

|ive viruses was decreased en the suspension was . ‘?He@ '“t he
val ve of t héotetdMaslpes60 migrotitres (TCIDoRtisdne culturelinfotidwedibpnAchtRi ned af t er

' : . dle-l. i nj ect ) ield of only approximately 1
P S CE Tl NTE NI YR 3
viruses (t esticrolitrésfor éadtCiattimation)l Dhedfidet @Sed &Pﬂfe%l?éblgﬁf ﬁlle)fiogsa @esl; | ogin

with smal|l RNA viruses (test virus: bovine viral diarrho rus) was
cF.i)gtU)er m ned. shaved and the respectlve( S1x 1jection sites were marked with a ball-point pen.

=
T}

" The effectiveness of the vaccination was established by determining the number
of virus neutralising antibodies in the serum of the dogs, in each case three weeks after
each vaccination.

Tolerability was determined by observation of the injection sites six seconds
after the vaccination and subsequently daily until the end of the animal experiment.

The injection sites were photographed and the results after palpating the injection sites
were noted,

This experiment showed:

In the animals in group 2 a very slight reddening of the injection sites was
evident during the first 2 to 3 days. A temporary swelling lasting 1 to 2 days could be
determined onty by palpation. This slight and enfirely tolerable local reaction is very
probably connected with the local amplification of the depleted modified live virus, and
is therefore viewed as necessary for the proper effectiveness of the vaccine. This

explanation is suppoited by the fact that after the injection of physiological common



Exanpl e 4: In-vivo application of a vaccine with nodifiedd4 Avgusybogpes In
an ani mal experinent, the applicability of the needle-less injector for
delivering a vaccine suspension with nodified live viruses was tested. In
this 24 August 2004 15 experinent, both fthe safety and the tolerability of
vacci nati on b){ nﬁl?,ns of. the needle- less injector, as well as the
ef f ecti venes¥GPUIRRUSiRg the meedledessiiniestyr, wbsodutdlytner enlmeatiorSind ismhdilyerdogs
of the sane j S. Goup 1 conprised two dogs,
PARIYSpEpGias ARl fal KbEHEHF

group 2 conprise e ani na n both groups were each

vacci nat ed t hr ee Effemivenéss iedstmsiastbpthe aftu Rbara@hidH ek 88 rxmgﬁre wth a
nodified |iye vacgipe f cani ne adenovirus. In group 1, in each case 1
millilitre of°tHdn @l&ﬂker}e ABest s eedilimapgidav! pputralisigarapinBA2 ppv L+COv,
SNo 610041;  dehdadms&ni mal Health Inc.) was delivered intranuscularly in
accordance with the manufacturer's reconmendati ons by neans of a

hypoder mi'c syri nde.thd sergnadplizhe aﬁmi@@fﬁ@%ﬁ%&@@%@ﬁ?%ﬁl ls \\I/v:(S:ci e

delivered by .HE&S\ns of th{f nﬁgdl e-less injector. The

(CAV- 2) used™HBPUGHYETCRIGeRY threrewegks #Esthe dirgjrvecgin@ionnasfierahe ferondinedl f r om
a weakened sh#@i ; ' e ' crhe. titre was 7.2 'loglo

TCI D50 per 60 mwﬁcgﬁtlﬁg’gﬁ?gkﬁﬁe@ﬁ#gé%éﬂ%’lﬁﬂaﬁsgo‘?'ﬂ"f ective dose). At each
injection site, shibe viandinatichralth sheodxperimentaPetainy fea6Afs(Wcdint baRatdor
mcrolitres = 60 'croli%res for each vaccinpation). The injection area on
the back of T5Reedlsgless Bicotaryis piatiy ascrealive a8 Purmusenlsr vadcination iith the { o5
wer e mar ked cohidntionslatakbcin Is of the vaccination was
est abl i shed by determ nllﬁgﬁﬁl%}pﬁgﬁyﬁhﬁ&@%%%% talising antibodies in
the serum of the dogs, in each case three weeks after each vaccination.
Tolerability was determ ned by observation of the injection sites six
seconds after the vaccination and subsequently daily until the end of the
ani mal experinment. The injection sites were photographed and the results
after palpating the injection sites were noted, This experinent showed: In
the animals in group 2 a very slight reddening of the injection sites was
evident during the first 2 to 3 days. A tenporary swelling lasting 1 to 2
days .could be determ ned only by pal pation. This slight and entirely
tolerable local reaction is very




probably connected with the local anplification of the dephatggetodsfied
live virus; and 1is therefore viewed as necessary for the proper

ef fectiveness of the vaccine. This explanation is supported by the fact
that after the injection of physiologicallZcomon 24 August 2004 16 salt
sol ution, using tfalnﬁegl e-less injector, absolutely no colouration and

al so not even a 149y t,a%%%ﬂiawu%wrmhw@omyewfmmmm Ef f ecti veness
is determined by the virus neutralisation test. The results are shown in
Tabl e The largest titres are still capable of neutralising canine
adenovi/egs. In the serumof all the aniidlife bf QMR RO Of OUPS, VITUS
neutralji sing antibodies were evident three weeks after the first
vacci ngtdoen—After the -second and.__third vaccinpnation. a snall

i nt ensi|fCHRYHT of Redtrengss & Hiswmaltenifissty aBicdayamfionseaind: Oheapsgrer Gint 2
cani ne [adenovi rus yvacci ne byacewatien of  tveecimebo e- | ess wajddgdtion i S exaptly
as ef f ¢diAVd aaveniionahwimeinear vacci nation W th the conventi onal
vacci ngtintamisgulebymeats & Hyppodefiohgingy' i nge. 24 August 2004 17 Table| 1:
Cani ne [adepnovirus . neutralisation. titfres of canine serum DogVN titre -of
cani ne |[d8P8m Test mumber Ref ed82te 21days afi024 first21 dayodfter secpnd21l

-days afifter third vaccinati onvacci nati onvacci nati on CAV- | conventi onal
vacci ne—tpi+arusettar—by means-of hypoderm ¢ syringe 1496 ------
10241034486 1498 == - . 10241024512 CAV- 2 d9Périnental vacdige

Subcut gneous..by nmeans of needle-less injector 1494 TTK9 409640968192 1495
USK9 40$8YOdcsperimentalvagein® 409681924096 1499 TVLO 204820482048 24 August
2004 Subcutaneous by means of needle-less injector

1494 TTKS 4096 4096 8192
1495 USK9 4096 4096 3192
1497 UVLS 4096 8192 4096
1499 TVLS 2048 2048 2048




18 CLAIMS I. A needle-less injector for a liquid, which isgigpgtidi®obgr mof a
hand-hel d unit, conprising a housing and a supply contai ner ?or t he

| i quid, wherein - the housing includes two portions which are connected
toget her and which are arranged rotatably relative to each other, - the
needl e-l ess injector includes a |ockingl8tressing nechanismwith a sprung
portion which is displaceable between two abutnents and which is provided
with a triggeri device, and a hollow plunger which is fixed in the
sprung porti which is driven by the | ocking stressing mechani sm
wherein the hollow plunger is arranged slidably within a cylinder and

i ncludes a single valve body and di sposed at the end of the cylinder is a

nozzl e having aA nebéRslesifeAPL IOl GMd w’rﬁd?&aiﬁ%hé%ﬁﬁ%?atﬁhgggﬁ%ﬁﬁ'éﬁl@”d

the val ve body fornms a punp chanber, "- fhe supply contai ner qui d
i s arranged wi EPRMATIIAGahouwinhandmsipply ¢omtaihe foothmlighidawhereimi ner separ at e
fromthe needle-less injector and is connected to the end of the holl ow

pl unger, which prof edhehoming ofchides teplpondets whidthgreamauedte®f | i qui d which
when the holl ow plunger ,js | l.edq out of the | i nder has_ been conveyed

t hr ough the hol | ow pﬁ%ﬁféﬁfﬂﬁﬁt‘@w eﬁﬁﬁ‘ﬁgedéﬁtéﬁg’ rejadive &9 eqchiothat. by t he

k | dth hi i i 1 Wi
stroke travel and thehshe&He 38 ihjeRoPindltes ah%&l%lﬁggﬂjte#eﬁggfengaﬁ%}ﬂ?%g@ a

position of the hollow plunger stroke travel
injector is deterni néHUNE noeorp ydiich slisplacehlele batweenttvombtitner?s A

needl e-1 ess i njector I o.Glaiml,  wherein -.the ortions of
the housing are rel ea%g‘-ﬁ%%é’ggﬁ’%%‘{l@%‘?{” &ﬂggﬁrlggﬁnggegqct%gﬁgwi nj ect or
according to clai m! phing2r whiehes ﬁxé’&irﬁﬂh@%?ﬁm%@ﬂﬁ'tiéﬁ’ aridhe nozzl e includes

only one opening of a_hydraplic dianmeter of from10 gmto 500 gm
preferably from 50 gifiieh Btivgmby dhgilocking stressing mechanism, wherein the hollow

plunger is arranged slidably within a cylinder and includes a single
valve body and disposed at the end of the cylinder is a nozzle having at
least one opening and the space between the nozzle

and the valve body forms a pump chamber,

- the supply container for the liquid is arranged within the
housing and is in the form of a container separate from the needle-less
injector and is connected to the end of the hollow plunger, which projects
out of the cylinder,

- the amount of liquid which when the hollow plunger is pulled out of the
cylinder has been conveyed through the hollow plunger into the pump
chamber is determined by the stroke travel and the cross-section of the
hollow plunger, and

- the position of the hollow plunger stroke travel within the needle-less

injector is determined by the position of the two abutments.

2. A needle-less injector according to claim 1, wherein

- the two portions of the housing are releasably connected together.

3. A needle-less injector according to claim 1 or 2, wherein



the nozzle opening is of a length of from50 gmto 500 gmp4 MiRéEeoakl y from
100 gmto 300 gm 4. A needle-less injector according to claim1l or 2,
wherein - the nozzle includes a plurality of nozzle openi ngs whose
hydraulic dianeter is possibly different. 5. A needle-less injector
according to claim1 or 2, wherein - the%ozzle includes a plurality of

nozzl e openi ngs, the |ongitudinal,axes of which are parall el to one another
or are inclined di \"/ertbgr?g%levdncc qusé)s"‘z%é’flel‘)&eﬁ% ghatwdrauls A needl e- | ess

i njector accordi ng tog; i 5 id). - <hh osidfion of
an abutment and ther e%ﬁ?%te?%gﬁ%%} F%&h{)@s@gﬁgtg&%g@?é@ﬁ Sbiugﬂp\f’aﬁéa%ﬁne, 7.

A needl e-1ess injectoamdaccording to any one of clains 1 to 6, wherein - the

| ocki ng stressing nechani smcan be stressed by rotating the two housing
portions manual |y W ttHe Re3pEOPeRdgoHeolmisngth of BomaStpattoss0tesm, i nj ect or
according to any one ] o7 erein - the | ocking stressing
mechani sm can be st ré%é%%lbgjyﬁlgvﬁéogﬁmém M hrust transm ssion arr angenent
by rotation of the two housing portions relative to each other. 9. A

needl e-l ess jnjectqor according to any one of claims 1 to 8, wherein - the
| ocki ng st r €ssirperiecrssriniestor aedoudiag taxcleion | osprwhereina di sk spring or a

| eaf spring as the_e means,, 24 August 2004 20 _10. A
needl e- | ess i nj ect or '}g%g%%zgelt %&%3@“@#@ OﬁP%ﬁ%PW&gStW@? hw?ré\*@q n - the
nozzl e conprises net aliamgtds bossblaiffiréml , 9l ass, silicon or precious

stone such as sapphire, ruby or corundum 11. A needle-less injector
according to anyone of clains 1 to 10, wherein the container for the liquid

i's rel easablgy ﬂ%ﬁﬁi@é@'cﬁctb ECC%R&%@%‘EAQ% %pp%’lh‘gﬂ%éﬁkunger by neans of a

press fitting that projects trom i nder. 12. A
needl e-1 ess injector theneztt mghtdes apluralite of hotdl@bpamins] the Idngitalligarei n - t he
supply contai ner for _the tl i]%uj]d i S rle ?asabgﬁ/ connect,eq,to t he hol | ow

axes of which are parallel fo one artother or are inclined divergently with

respect to one another.

6. A needie-less injector according to any one of claims 1 to 5, wherein

- the position of an abutment and therewith the hollow piston stroke travel

is variable,

7. A needle-less injector according to any one of claims 1 to 6, wherein
- the locking stressing mechanism can be stressed by rotating the two

housing portions manually with respect to one another.

8. A needle-less injector according to any one of claims 1 to 7, wherein
- the locking stressing mechanism can be stressed by way of a worm-thrust

transmission arrangement by rotation of the two housing portions
relative to each other.

9. A peedle-less injector according to any one of claims 1 to 8, wherein
- the locking stressing mechanism includes a coil spring, a disk

spring or a leaf spring as the energy storage means.



plunger and is displaceable with the stroke movenent of thgahgldi®no4P! unger
within the housing. 13. A needle-less injector according to any one of
claims 1 to 12, wherein the supply container for the liquid is in the form
of a replaceable supply container and the sprung portion is adapted to
receive the supply container. 14. A needPe-less injector according to any

one of clains t [ I LN or, the liquidis

rel easabl y cdﬁ%égggﬁﬁﬁgﬁﬁﬁg&hg?rg&ﬁ&%?ﬁﬁgé%egﬁgﬁﬁﬁ%Féﬁidﬁﬁm%Brtion, and -
the sprung portion is the nm‘zﬂeobomﬁrtsesmalbpmlsﬁcmﬂiaeérria@,n%ag?simbﬁoa

peri pherally extendin% groove in the supply container. 15. A needle-Iess

i nj ector according t o PEHOUSSONSpuch agisapphire; wby gr comadwnn - the nozzle end
of the needle-less injector is provided with a closure cap. 16. A
needl e-1 ess injector according to any one of clainms 1 to 15, wherein - a
filter is di sosdédnéedletlesminjeofor abmrding e afy dreefoiiimb ¢ to Miwheréis t owar ds t he

punp chanber. 24 August 2004 21 17. A.needle-less injector according to any
one of claims 1 to 16,%}“?/\?@1%@? Pﬁg]eﬁit‘fﬁb&)}s rdeasablyegonpested rethe end eof the

filled with a liquid i ; ; nalaesi.cs,
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antibiotics, sedativeftheaytingddrcr obi al substances, am no acids and coronary
agents. 18. A needle-less injector according to any one of clains 1 to 3
for aliquid, which is in the formof a hand-held unit, conprising a
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stressing nechani smincludes a coil spring, an cki'ng stressing
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13. A needle-less injector according to any one of claims 1 to 12, wherein
- the supply container for the liquid is in the form of a replaceable supply

container and the sprung portion is adapted to receive the supply
container.

4. A needle-less injector according to any one of claims 1 to 13, wherein
- the supply container for the liquid is releasably connected to the hollow
plunger and the sprung portion, and
- the sprung portion is provided with snap hooks which engage into a

peripherally extending groove in the supply container.

15. A needle-less injector according to any one of claims 1 to 14, wherein
- the nozzle end of the needle-less injector is provided with a closure

cap.

16. A needle-less injector according to any one of claims 1 to 15, wherein

- a filter is disposed in front of the side of the nozzle, which is towards the

pump chamber.



opening, - the supply container is connected by nmeans of 24 Rugst2bod to the
end of the hollow plunger, and this is connected to the sprung portion by
nmeans of snap hooks which engage into a peripherally extending groove in
the supply container, and the supply container is filled with a Iiquid
medi canent. 19. A needle-less injector atcording to claim 18, wherein -
there is a filter in front of the side of the nozzle opposite the punp

chanber. 20.17UsenRbidbg I-Hﬁ@%tg?og&ﬁ W&ﬁf%&rof%ﬁ{ Tg’(ilitgg%})‘gl?eg%eone of clains

1to 19 for 1injecting a I'd contal nifng an active s into a plant
tissue. 21. Use of- t He supptif eortainer ifof hetliguidizcillai wghtao any one of clai s
1 to 19 for inj eCti.ﬁ'l adli ui d thl’OL%gh ft menbrane into the space behind
said nmenbr ane. 1%111 medicament, preférably from the group of analgesics, vaccines,
anti-diabetic agents, hormones, contraceptives, vitamins, antibiotics,

sedatives, antimicrobial substances, amino acids and coronary agents.

18. A needle-less injector according to any one of claims 1 to 3 for a liquid, which is in
the form of a hand-held unit, comprising a housing and a supply container for
the liquid, wherein

- the locking stressing mechanism includes a coil spring, and the
locking stressing mechanism can be stressed by means of a worm-thrust
transmission by rotating the two housing portions relative
to one another, and the locking stressing mechanism is provided with a
triggering device,

- disposed at the end of the cylinder is a nozzle with a single
opening,

- the supply container is connected by means of a press fit
to the end of the hollow plunger, and this is connected to the sprung
portion by means of snap hooks which engage into a
peripherally extending groove in the supply container, and

- the supply container is filled with a liquid medicament.

19. A needle-less injector according to claim 18, wherein

- there is a filter in front of the side of the nozzle opposite the punp
chamber.

20. Use of the needle-less injector according to any one of claims 1 to 19 for

injecting a liquid containing an active substance into a plant tissue.

21. Use of the needle-less injector according to any one of claims 1 to 19 for

injecting a liquid through a membrane into the space behind said membrane.





