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evaporation of the injection liquid, especially in the case of a required
storage period of five years, so that a thinner stopper is not an
acceptable solution BACKGROUND OF INVENTION
to the problem. 5 The present invention relates to an automatic in- jector
for injecting one or more injection liquids.   SUMMARY OF THE INVENTION
Such an injector, viz. for injecting two or more different injection
liquids, is known from U.S. Pat-   It is an object of the present invention
to provide ent No. 4,529,403. The injection needle of the injec-   10   an
automatic injector that does not suffer the disad- tor described in that
patent comprises a needle      vantages discussed above and that maintains
the sheath of a flexible material that maintains the nee-  advantages
disclosed in U.S. Patent 4 529 403, for die in a sterile condition during
storage of the injec-  example, easy handleability, readiness for rapid tor
and serves as a shock absorber for the car-       use, and the reliability
resulting from a relatively un- tridge during operation of the injector.
Such a nee-   15   complicated design. dle guard is an excellent provision
and is preferably   Additional objects and advantages of the inven- also
used in the injector according to the present in-  tion will be set forth
in part in the description which vention.
follows, and in part will be obvious from the descrip- Automatic injectors
have been designed especial-   tion, or may be learned by practice of the
invention. ly for use by human beings who have to administer   20   The
objects and advantages of the invention may be an injection into their own
body at a given instant  realized and attained by means of the
instrumentali- that is not known beforehand. These persons in-      ties
and combinations particularly ponted out in the elude, for example,
military persons exposed to an   appended claims. enemy's battle gas, for
example, a nerve gas. Con-      Consequently it is the object of the
invention to sequently, automatic injectors must satisfy strin-   25
provide an automatic injector for injecting one or gent requirements
regarding their reliability. Such  more injection liquids, comprising:
injectors are usually stored for years at a time and  a combination of a
substantially cylindrical means in addition, after having been transferred
to the po-  containing a discharge mechanism, one or more in- tential
users, are kept by those users for along pe-  jection liquids and a
plurality of cartridge elements, riod of time under varying conditions. The
proper   30   said cartridge elements comprising: operation of the
injectors must be sufficiently en-  a piston that is movable in said
substantially cylindri- sured. At the critical instant, in fact, the lives
of the  cal means and seals same; users may depend on the operation of the
injectors.  a number of separating stoppers equal to one less Automatic
injectors therefore must satisfy strin-    than the number of said liquids,
said separating gent requirements for storage stability. In particu-   35
stoppers being movable in said substantially cylin- lar, military
authorities in various countries require  drical means and having
circumferences that adjoin a storage stability of at least five years, i.e.
after  the inner wall of said cylindrical means in a sealing five years of
storage the automatic injectors must   manner, thereby keeping said liquids
separated still operate reliably.                              from each
other prior to use of said injector; The injector described in U.S. Patent
4,529,403,   40   a needle holder comprising a neck for sealingly grip- in
particular the embodiment shown in Figures 1 and  ping a needle, and, if
desired, manufactured from a 2, has the disadvantage that during storage
the      resilient material; and foremost injection liquid, i.e. the
injection liquid in  a needle sealingly gripped by said neck and, if de-
front of the foremost separating stopper, is in con-  sired, covered by a
sheath to maintain said needle stant contact with the synthetic material of
the nee-   45  in a sterile condition. die holder and with the metal of the
injection needle.  This object can be achieved by an injector, which As a
result of this, the application possibilities of  is characterized
according to the present 'invention the foremost compartment, i.e. the
space in the nee-  in that: dle holder, is restricted, because liquids
present   said cartridge elements comprise in addition a seal- therein must
be capable of withstanding contact with   50  ing stopper that is movable
in said substantially cy- synthetic material and metals for at least five
lindrical means, whose circumference adjoins the in- years. Of course, this
is a restriction on the possi-  ner wall of said cylindrical means in a
sealing man- ble uses of the injector. An obvious solution, name-  ner, and
that, prior to use of the injector, seals the ly omit the injection liquid
from the foremost compart-  foremost injection liquid from the front of
said sub- ment, in fact is not a solution. If such an injector  55
stantially cylindrical means, said sealing stopper were used, the air
present in the foremost compart-  and said needle holder, if desired,
comprising a sin- ment would also be injected. This would be a severe  gly
unitary structure; disadvantage, because the air would enter the
said needle holder comprises in addition a needle blood stream of the user
and could cause an air em-  holder stopper that Is movable in the
substantially bolism. It is therefore desirable to minimize the   60
cylindrical means, that at its rear end adjoins the amount of air injected
together with the injection liq-  front face of said sealing stopper, that
at its front uid. One possibility for this purpose would be to re-  end
adjoins said neck, that comprises a longitudinal duce the length of the
sealing stopper and hence     bore that at the front end of said needle
holder stop- the space in the needle holder. However, a thinner   per
communicates with the duct of said neck, and sealing stopper involves the
risk of leakage and   65  that comprises a by-pass means through which said
2    



3                   EP0219899B1                        4 one or more
liquids behind said sealing stopper can   hollow shaft or in the wall of
the barrel in front of reach said bore; and
the sealing stopper. said substantially cylindrical means comprises:
The end abutment for the needle holder stopper in the cartridge holder nose
portion may be formed, - a nose portion that tapers inwardly in the for-
5   for example, by one or more inwardly projecting ward direction and
terminates at its front end with   abutment cams or ridges provided on the
inner wall an aperture to allow passage of said needle during    of the
nose portion. operation of the injector and at its rear end corn-     The
injector according to the present invention is prises an abutment for said
needle holder stopper in  particularly flexible because any desired number
of its ultimate forward position, said aperture, if de-   10  injection
liquids can be accommodated therein by sired, comprising a bacteria filter;
and              an unrestricted selection of the number of separat- -
by-pass means in front of said sealing stopper    Ing stoppers, of a
cartridge holder with adapted for permitting said one or more liquids
behind said   shaft- and by-pass length, and of the length of the sealing
stopper to reach said needle holder by-pass   needle holder stopper. It is
preferable for practical means when during operation of the Injector the
15   considerations to restrict the number of injection liq- sealing
stopper and said number of separating stop-   uids to at most four. pers
are moved forward, said cylindrical means by-      Additional features that
can be provided in pre- pass means extending in the longitudinal direction
ferred embodiments according to the invention over a length that is
substantially shorter than the  broadly described above include the sealing
stop- combined lengths of said sealing stopper and said   20   per and the
needle holder comprising a single uni- needle holder stopper;
tary structure; a sheath means on the needle to maintain the needle in a
sterile condition; the needle wherein said substantially cylindrical means
and      holder comprising a resilient material; and a bacteria said
cartridge elements are so proportioned that      filter provided in the
aperture. when, during operation of said injector, said needle   25  In a
preferred embodiment the needle holder is holder stopper has been moved
forward, said nee-      constructed in such a way that the longitudinal
bore dle holder stopper circumferentially adjoins in a     of the needle
holder stopper at the rear end adjoins sealing manner the inner wall of
said substantially   the by-pass in the wall of the cartridge holder shaft
cylindrical means in front of said cylindrical means  or of the barrel via
at least one slot radially re- by-pass means, and that the distance between
the   30   cessed in the rear face of the stopper and an ad- rear end of
said cylindrical means by-pass means     joining circumferential slot
recessed in the same and said abutment for said needle holder stopper is
face at the circumferential edge. These slots consti- slightly greater than
the combined lengths of said    tute a preferred needle holder stopper
by-pass needle holder stopper, said sealing stopper, and      means through
which the injection liquids behind the said number of separating stoppers,
so that when   35   sealing stopper can reach the bore. The needle all of
said stoppers are in their ultimate forward po-  holder may be
manufactured, for example, by injec- sitions, they do not cover the rear
end of said cylin-  ton molding from a synthetic material suitable for
drical means by-pass means.                           that purpose. Since
the invention includes an automatic injector   The cartridge holder is
preferably manufactured for injecting a single injection liquid, "foremost
injec-   40   also by injection molding from a non-deformable, tion liquid"
as used herein should be understood to   slightly resilient synthetic
material. If the by-pass is mean the only injection liquid as well as the
injection  provided in the wall of the cartridge holder shaft, liquid
closest to the forward end in injectors for in-  this may be realized in
various manners. The by- jecting a plurality of injection liquids.
pass is preferably constructed so as to include at Preferably, the
substantially cylindrical means   45  least one slot that is recessed in
the inner wall of comprises a cartridge, a cartridge holder holding     the
shaft and that extends in the longitudinal direc- the cartridge, and an
outer sleeve that can be        tion of the shaft over a length that is
substantially moved telescopically around the cartridge holder.     shorter
than the combined lengths of the sealing The cartridge preferably comprises
a hollow, sub-     stopper and the needle holder stopper. If the by-
stantially cylindrical (which includes entirely cylin-   50   pass is
provided in the barrel wall, it preferably con- drical) barrel that is open
at each end. The piston re-  sists of at least one outwardly projecting
bulge of ferred to above is movable in the barrel and seals   the barrel
wall extending in the longitudinal direction the barrel, and the sealing
and number of separat-    of the barrel. In another preferred embodiment,
the ing stoppers referred to above are movable in the     inner wall of the
cartridge holder shaft or of the bar- barrel and have circumferences that
adjoin the in-  55   rel at the area of the by-pass comprises at least ner
wall of the barrel in a sealing manner, the seal-  one ridge that extends
in the longitudinal direction of ing stopper sealing the foremost Injection
liquid from  the shaft over a length that is substantially shorter the
front end of the barrel. The cartridge holder    than the combined lengths
of the sealing stopper preferably comprises a collar connected to the
and the needle holder stopper so that during opera- front end of the barrel
in a sealing manner, the nose   60  tion of the injector, these stoppers
are deformed by portion referred to above, and a hollow shaft be-
contacting the ridge or ridges, a by-pass for the in- tween the collar and
the nose portion having sub-    jection liquid or liquids being formed
behind the stop- stantially the same inner diameter as the inner wall  pers
through which the liquid or liquids can pass the of the barrel. In this
preferred embodiment, the cy-  stoppers. In still another preferred
embodiment, the lindrical means by-pass means is in the wall of the   65
wall of the cartridge holder shaft or of the barrel at 3    



5               EP 0 219 899 81                   6 the area of the by-pass
has an oval cross-section     er in front of the needle holder stopper
without the over a length that is substantially shorter than the
possibility of excessive pressure build-up in that combined lengths of the
sealing stopper and the       space. The aperture preferably comprises a
bacte- needle holder stopper. Of course, other construc-     na filter to
avoid contamination of the interior of the tions of the by-pass are
feasible within the scope of   5   injector. the present invention.
An additional advantage of the above-described The favorable properties of
the injector accord-    injector over that of the previously mentioned U.S.
ing to the present invention will be apparent from    Patent 4 529 403 is
that, when the injector accord- the description of the operation of the
injector. Be-  ing to the invention is actuated, the cartridge, which cause
in the description below the operation of the   10   usually includes a
glass barrel, is no longer pushed injector according to the invention will
be described  forward by the spring so that the possibility of glass in
greater detail, a brief explanation will suffice   fracture is reduced.
here. When the injector is actuated, the piston and    In accordance with
the above it is a further ob- hence the contents of the barrel move forward
in     ject of the invention to provide an automatic injector the barrel
under the influence of a spring that as a   15  for injecting one or more
injection liquids, compris- power source forms part of the discharge mecha-
ing: nism. The needle holder with needle adjoining the    a combination of
a discharge mechanism, a car- sealing stopper also moves forward. The
preferred    tridge holder, a cartridge that is slidably positioned
flexible needle guard, if present, is compressed be-  in said cartridge
holder, and, if desired, an outer tween the needle holder and the front end
of the   20   sleeve that can be moved telescopically around the nose
portion of the cartridge holder, and the injec-  cartridge holder, said
cartridge comprising: tion needle pierces the closed end of the needle
guard, emanates through the aperture or through a       - a hollow,
substantially cylindrical barrel that is preferred filter in the aperture
of the nose portion  open at each end and contains one or more injection of
the cartridge holder, if present, and enters into   25  liquids; the body
of the user in the place where the injection   - a piston that is movable
in said barrel and seals will be administered. The air present in the
cartridge  same; holder can escape via the aperture in the nose por-    - a
number of separating stoppers equal to one tion of the cartridge holder. At
the instant the seal-  less than the number of said liquids, said
separating ing stopper has moved forward sufficiently far into   30
stoppers being movable in said barrel and having the shaft of the cartridge
holder or In the barrel so  circumferences that adjoin the inner wall of
said that the entrance to the by-pass in the wall of the  barrel in a
sealing manner, thereby keeping said liq- cartridge holder shaft or in the
barrel wall is uncov-  uids separated from each other in said barrel prior
ered, the injection liquid can reach the injection nee-  to use of said
injector; dle via that by-pass and the by-pass in the needle   35  - a
needle holder comprising: holder stopper, and can be injected.
Simultaneous-     (i) a collar connected to the front end of said bar- ly,
the needle holder stopper then has been moved      rel in a sealing manner;
forward over such a distance that circumferential       (ii) a neck for
sealingly gripping a needle; sealing is obtained so that the injection
liquid cannot  (iii) a hollow, substantially cylindrical shaft be- reach
the space in front of the needle holder stop-   40    tween said collar and
said neck; 2    per and consequently also cannot reach the aper-       (iv)
a by-pass in the wall of said shaft, through ture in the nose portion of
the cartridge holder. In   which said one or more liquids behind said
sealing the presence of more injection liquids, the Injection   stopper can
reach the injection needle when dur- liquid behind the separating stopper
or stoppers is    ing operation of the injector the stopper or stop-
injected in the same manner after the liquid between   45  pers is or are
moved forward into said shaft of the sealing stopper and the separating
stopper or      said needle holder; and front separating stopper has left
the injector. The     - a needle sealingly gripped by said neck and, if
sealing stopper is then pushed further forward by    desired, covered by a
sheath to maintain said nee- the separating stopper under the influence of
the    dle in a sterile condition. spring, and the air in the cartridge
holder in front of   50 the needle holder can further escape through the
This object can equally be achieved by an injec- aperture in the nose
portion. When the collective    tor, which is characterized according to
the present stoppers have been moved forward sufficiently        invention
in that: far, the entrance to the by-pass in the wall of the  said
cartridge comprises in addition a sealing stop- cartridge holder shaft or
of the barrel is uncovered   55   per that is movable in said barrel, whose
circumfer- for the injection liquid behind the separating stop-  ence
sealingly adjoins the inner wall of said barrel, per, as a result of which
the injection liquid can be  and that, prior to use of the injector, seals
the fore- injected. At that instant the injection needle is in its  most
injection liquid from the front end of said bar- foremost position, the
needle holder being stopped   rel; by the end abutment in the narrowed nose
portion of  60   said by-pass in the wall of said shaft comprises at the
cartridge holder.                                least one duct recessed in
the wall of said shaft and The aperture in the nose portion of the
cartridge  communicating the space in the shaft bounded by holder must be
sufficiently wide not only to allow   the inner wall of the shaft and the
rear face of the passage of the injection needle but also to allow es-
neck with the neck aperture of said needle holder, cape of the air from the
space in the cartridge hold-   65   said duct, from approximately the rear
edge of said 4    



7                   EP0219899B1                       8 shaft over a part
of the length of said shaft sub-     also will be apparent from the
detailed description stantially shorter than the length of said sealing
below of the operation of the injector. In this case stopper, being in open
communication with said       also a brief explanation will suffice here.
When the space in said shaft, but for the remaining part being  injector is
actuated, the cartridge moves forward in separated from said space; and
5   the cartridge holder under the influence of a spring at the front end
of said shaft, at least one aperture  that as a power source forms part of
the discharge is recessed in the wall of said shaft, said aperture
mechanism. The needle guard Is compressed, the in- communicating said space
in said shaft with the inte-  jection needle piercing the dosed end of the
needle rior of said cartridge holder, said aperture, if de-  guard,
emanating to the exterior through an aper- sired, comprising a bacteria
filter;            10  ture recessed in the front end of the cartridge
hold- wherein said shaft is so proportioned that said      er, and entering
into the body of the user in that space bounded by the inner wall of the
shaft and the  place where the injection will be administered. When rear
face of the neck, apart from said by-pass, has  the needle has entered into
the body of the user, approximately the same diameter as the inner wall of
the forward movement of the piston begins under said barrel and is slightly
longer than the combined   15  the influence of the same spring. The
pressure on lengths of said sealing stopper and said number of   the piston
propagates via the injection liquids and separating stoppers, so that said
sealing and sepa-   separating stopper or stoppers on the sealing stop-
rating stoppers in the ultimate forward position can  per. As a result of
this the sealing stopper is moved fill said space substantially entirely
but do not cov-  forward into the shaft of the needle holder. The air er
the end of said by-pass adjoining said barrel.  20   present in the shaft
in front of the sealing stopper In this embodiment the injector according
to the   escapes via the aperture in the wall of the shaft and present
invention is also particularly flexibel be-   can thus escape because the
interior of the car- cause any desired number of injection liquids can be
tridge holder is in open communication with the at- accommodated therein by
selecting the number of       mosphere. When the sealing stopper has moved
separating stoppers, a needle holder with adapted   25  forward
sufficiently far into the shaft of the needle shaft length, and the length
of the sealing stopper.  holder, the entrance to the duct in the wall of
the For practical reasons, it is desirable to restrict the  shaft is
uncovered for injection liquid, so that the in- number of injection liquids
to at most four.         jection liquid can reach the injection needle via
this Additional features that can be provided in pre-   duct and can be
injected. Simultaneously, the seal- ferred embodiments according to this
embodiment of   30  ing stopper has then been moved forward into the the
invention, as broadly described above, include    shaft over such a
distance that a circumferential an outer sleeve that can be moved
telescopically      sealing is obtained between the front end of the around
the cartridge holder; the needle being cov-    stopper and the shaft so
that the injection liquid can- ered by a sheath to maintain the needle in a
sterile  not reach the space in front of the sealing stopper condition; and
the at least one aperture recessed in  35   and consequently also not the
aperture in the wall of the wall of the shaft comprising a bacteria filter.
the shaft. In the presence of more injection liquids, From the point of
view of technical manufactur-    the injection liquid behind the separating
stopper or ing, it is preferred                                  stoppers
is injected in the same manner after the liq- uid between the sealing
stopper and the separating (1) that the needle holder comprise two
portions,  40   stopper or front separating stopper has left the in- the
first portion comprising the collar and the shaft,  jector. The sealing
stopper is then pushed further the other portion comprising the neck, the
shaft be-  forward into the shaft of the needle holder by the ing closed at
its front end by means of an end wall  separating stopper, the air in the
shaft in front of and the by-pass in the wall of the shaft being        the
sealing stopper further being able to escape. formed by at least one duct
recessed in the side wall  45   When the collective stoppers have been
moved for- of the shaft and extending in the longitudinal direc-  ward
sufficiently far, the entrance to the duct in the tion thereof, the duct
communicating with at least    wall of the shaft is uncovered for the
injection liquid one slot radially recessed in the front face of the
behind the separating stopper, as a result of which end wall, and the neck
portion of the needle holder   the injection liquid can be injected. This
continues comprising a flange having an approximately equally   50
automatically until all the injection liquid has been in- large diameter as
the end wall of the shaft, by      jected. At that instant the injection
needle is in its means of which flange the neck portion at its circum-
foremost position, the needle holder being stopped ferential edge is
sealingly connected to the front    by a narrowed nose portion at the front
end of the face of the end wall of the shaft in such a way that  cartridge
holder and/or by the needle guard com- the neck aperture communicates with
the slot or  55   pressed between the needle holder neck and the slots
recessed in the front end wall; and             end of the nose portion.
(2) that the aperture in the wall of the shaft be re-  The aperture In the
wall of the shaft of the needle cessed In the front end of the side wall or
where the  holder must be sufficiently wide to allow easy es- side wall and
the end wall adjoin each other.        cape of the air from the space in
front of the sealing 60   stopper without the possibility of excessive
pres- The needle holder is preferably manufactured by    sure build-up in
the space. The aperture optionally injection molding from a non-deformable,
slightly re-  comprises a bacteria filter to avoid contamination of silient
synthetic material.                          the interior of the injector.
The favorable properties of the injector accord-     The administration of
several medicaments or an- ing to the present invention in this latter
embodiment   65  tidotes is often necessary in particular in military 5    



9                  EP 0 219 899 B1                   10 applications, inter
alia because, of course, the na-  tridge holder shaft or in the barrel, and
the needle ture and composition of the battle gas used by the  holder is
movable in the barrel - for the separate enemy are not known in advance,
and/or to achieve   storage of at least two different substances that an
effective therapy. The injector in accordance    are not allowed to be in
contact with each other for a with the present invention therefore is
extremely   5   long period of time, the substantially cylindrical suitable
for accommodating such medicaments if      means of this injector according
to a preferred em- they are not compatible with each other during a
bodiment of the present invention accomodates at long period of storage.
Some medicaments that are   least said two different substances and
comprises sufficiently storage-stable, such as solids, are not  means
containing the cartridge elements and an out- stable during the required
long period of storage af-  10   er sleeve. ter having been dissolved in a
solvent to form a      According to the present invention this injector is
composition suitable for injection. An injector in  characterized in that
one of said substances is a which a solid as such can be accommodated might
solid that can be injected as an injection liquid only provide a solution
to the problem of storing these  after dissolution in a solvent whereas
another of medicaments  Such an automatic injector, however,  15  said
substances is a solvent for dissolving said sol- has not yet been realized.
Obviously the technical  id; problems occurring in developing such an
injector   said discharge mechanism is in operative relation- have been
prohibitive.                              ship to said piston via a plunger
and capable of tele- The present invention also provides a solution to
scoping movement relative to said means containing the above problem,
starting with the recognition that  20  said cartridge elements, whereby
the contents of the instability of such medicament solutions Is al-  said
means containing said cartridge elements, in- ways relative, i.e. that such
substances always     cluding said needle holder with said needle, can be
have some stability, albeit small, in solution. The in-  moved forward in
said means containing said car- jector according to the present invention
can ex-   tridge elements, as a result of which said injector is tremely
suitably be used for the separate storage   25   made ready for use; and of
at least two different substances that must not  said injector further
comprises: be in contact with each other for a long period of   - between
said piston ahd said sealing stopper a time, one of the substances in the
injector being sol- id that can be injected as an injection liquid only af-
passable stopper that is movable in said means con- ter dissolving in a
solvent This can be done if the    30 taing  said cartridge elements and
that prior to mak- injector is made ready for use by a simple operation  in
said injector ready for use adjoins the inner wall before the actual use.
This simple operation of mak-  a circumferentially sealing manner and keeps
said ing the injector ready for use may be carried out a shorter or longer
time before the use of the injec-    solid separated from said solvent;
tor, depending on the stability of the medicament so-   35  - a solvent
by-pass means for liquid in the wall of lution, either by the potential
user him or herself, or  said means containg said cartridge elements, said
by the person who transfers the injector to the us-  solvent by-pass means
being slightly longer than er. In order to minimize the possibility of
mistakes, it  said passable stopper and, when said injector is is
preferable to make the injector ready for use im-  made ready for use,
permitting said solvent to pass mediately before or upon providing the
Injector to  40 the potential users, for example, soldiers in the   of said
passable stopper and dissolve same, but field. This is advisable in all
those cases in which  said solvent by-pass means, prior to making said in-
the medicaments or antidotes in solution are suffi-  jector ready for use,
being sealed from said solvent ciently stable for a period of at least a
few hours or  present behind said passable stopper by means of days.
45 said passable stopper; and Making the injector ready for use is a simple
op-   - prior to making said injector ready for use, a eration, namely a
simple telescoping movement of    space that is not filled with substance
and that on its external parts of the injector with respect to each  rear
and lateral sides is bounded by the front of other, which can easily be
carried out in a dust-free  said needle holder stopper and the inner wall
of said package, for example, a flexible blister pack Since 50 means
containing sald cartridge elements, said emp- it is not necessary to remove
the package for making  ty space being so proportioned that the distance
be- ing the injector ready for use the risk is avoided   tween the front
end of said injection needle and said that the safety member might
inadvertently be re-    aperture in said nose portion is at least as long
as moved, as a result of which the injector might prema-  the distance from
the front face of said piston or in turely, i.e. before the intended use,
be discharged.  the presence of a separting stopper behind  the Moreover,
the reliability of the injector is main-  passabal stopper of said solvent
by-pass means taned since no dust particles or other contaminants can reach
the injector. The user should open the      The above expression a solid
that can be inject- package only for the actual use, after which the    ed
as an injection liquid only after dissolution in a safety member can be
removed and the Injector can   so  solvent" also includes a medicament that
can be in- be used for the administration of an injection.     jected as an
injection liquid only after dilution with a In order to be able to use the
injector of the    diluent. Such medicaments may be in the form of former
embodiment - namely the construction in      pastes or concentrated
solutions that cannot be in- which the by-pass for injection liquid is in
the sub-  jected as such. The "solvent by-pass means" then stantially
cylindrical means, preferably in the car-  65  serves as a by-pass means
for the diluent. Conse- 6    



l1   EP0219899B1                                   12 quently, terms "solid
and solvent" as used herein  space can escape freely via the aperture in
the should be understood to include a "medicament to be  nose portion of
the cartridge holder, which prefera- diluted before injection" and a
"diluent" for such a  bly comprises a bacteria filter. medicament.
The injector preferably comprises an indication In this preferred
embodiment, the means contain-   5   that the injector is ready for use, so
that the user ing the cartridge elements preferably comprises a    can
easily ascertain that the operation of making cartridge and a cartridge
holder holding the car-    the injector ready for use has been carried out.
A tridge, the cartridge comprising:                    good indication is,
for example, the provision of a a hollow, substantially cylindrical (which
includes en-  conspicuous color (signal color) on that portion of tirely
cylindrical) barrel that is open at each end;   10  the cartridge holder
that slides into the outer sleeve wherein the piston is movable in the
barrel and seals  when the injector is made ready for use. the barrel; and
the sealing, number of separating,     Due to the simplicity of the
operation for making and passable stoppers are movable in the barrel
the injector ready for use, the injector according to and have
circumferences that adjoin the inner wall   this preferred embodiment of
the present invention of the barrel in a sealing manner, the sealing stop-
15  is also particularly suitable for packaging in a multi- per sealing the
foremost injection liquid from the   unit pack, for example, a multi-unit
box, in which, front end of the barrel;                             when
the injectors are transferred to the potential the cartridge holder
comprising:                     users, the injectors can be made ready for
use col- a collar connected to the front end of the barrel in a  lectively,
for example, by telescoping movement of sealing manner;
20   a wall of the box. the nose portion; and
It is further preferred, in the embodiment in which a hollow shaft between
the collar and the nose por-  the outer sleeve is capable of telescoping
move- tion having substantially the same inner diameter as  ment around the
cartridge holder, and the discharge the inner wall of the barrel;
mechanism is rigidly connected to the outer sleeve, wherein the cylindrical
means by-pass means is in  25   after making the injector ready for use and
certain- the wall of the shaft or in the wall of the barrel in  ly when
using the injector, to prevent the cartridge front of the sealing stopper,
and wherein the empty  holder with the cartridge from emanating forward
space is bounded on its lateral sides by the inner   from the outer sleeve.
Therefore, means are pref- wall of the barrel, the empty space in the
barrel    erably provided to lock the cartridge holder in the through which
the injection needle extends being at   30   outer sleeve after having made
the injector ready least as long as the distance from the front face of
for use. Suitable locking means comprise a plurality the piston or, in the
presence of a separating stop-  of outwardly projecting resilient
lug-shaped ele- per behind the passable stopper, of the separating   ments
or catches engaging behind an inwardly bent stopper to the rear end of the
solvent by-pass       edge at the front end of the outer sleeve and thus
means.                                          35   preventing a forward
movement of the cartridge In one such embodiment the outer sleeve may be
holder in the outer sleeve, the elements or catches capable of telescoping
movement around the car-      being connected at one end to the outer wall
of the tridge holder, and the discharge mechanism may be    cartridge
holder and otherwise being directed for- rigidly connected to the outer
sleeve. Alternatively,  ward and standing free from the cartridge holder at
the outer sleeve may be telescopically connected to   40   an acute angle
with the cartridge holder wall. the discharge mechanism. The term
"discharge          In the embodiment in which the outer sleeve is
mechanism" as used herein should be understood to   telescopically
connected to the discharge mecha- include a functional part of the
discharge mecha-    nism, suitable means for locking the cartridge in the
nism, e.g. a safety member as defined hereinafter.   cartridge holder while
making the injector ready for The solid may be present in the form of an,
option-   45   use comprise, for example, a plurality of resilient ally
lyophilized, powder, a tablet, granules, crys-  abutting cams connected to
a sleeve clamped tals, pills, and the like.
around the rear end of the barrel, which cams en- If the injector
comprises, in addition to a solid and  gage the rear edge of the cartridge
holder and a solvent therefor, one or more injection liquids,   which, when
the injector has been made ready for these may be situated in front of or
behind the corm-   so   use, are unlocked by a force directed against the
partments containing solid and solvent. In the       resilience of the
abutting cams. former case, which is preferred for practical rea-     In
the embodiment in which the outer sleeve is sons, the solid is enclosed
between the passable    telescopically connected to the discharge mecha-
stopper and the separating stopper or the rear sep-  nism, it is also
preferable, after making the injector arating stopper, and the solvent for
the solid be-  55   ready for use, to lock the discharge mechanism in tween
the piston and the passable stopper. In the    the outer sleeve. When a
discharge mechanism is latter case, the solvent for the solid Is enclosed
be-  used as described In outline of U.S. Patent 4 529 tween a separating
stopper and the passable stop-    403 cited above, namely which comprises a
coil per, while behind the separating stopper injection   spring as a power
source the rear end of which is liquid is provided in the injector.
60   accomodated in an inner pistol sleeve that is slid- An essential
aspect of this embodiment of the in-  ably provided in an outer pistol
sleeve, a good lock- vention is the empty space in the barrel in front of
ing can be obtained by providing the rear end of the the needle holder
stopper, in which, when the injec-  outer sleeve around the outer pistol
sleeve so as to tor is made ready for use, the needle holder with    be
telescopically slidable and by providing the com- needle can move forward.
The air present in this  65   ponents with means to lock the outer pistol
sleeve in 7    
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after having made the injector         tridge holder, and the discharge
mechanism may be ready for use. The locking means preferably corn-
rigidly connected to the outer sleeve; or altema- prises a radially
outwardly projecting circumferen-  tively the outer sleeve may be
telescopically con- tial ridge or a plurality of radially located cams on
nected to the discharge mechanism. For each of the outer wall of the outer
pistol sleeve, which ridge   5   these alternatives, the same respective
means re- or which number of cams engages in a circumferen-    cited above
to prevent the cartridge holder with the tial groove in the inner wall of
the rear end of the  cartridge from emanating forward from the outer outer
sleeve.                                        sleeve, to lock the
cartridge in the cartridge holder, In order to be able to use the injector
of the sec-  and to lock the discharge mechanism in the outer ond
embodiment, i.e. in the embodiment having the   10  sleeve may be provided.
by-pass for injection liquid in the shaft of the needle  In this embodiment
also, one or more injection liq- holder, for the separate storage of at
least two dif-  uids, in addition to a solid and a solvent therefor, ferent
substances that are not allowed to be in con-  may be accommodated in the
injector, if desired, in tact with each other for a long period of time,
said  front of or behind the compartments with solid and substances being
accomodated in the barrel of the   15  solvent. injector of this latter
embodiment, this injector is   An essential aspect of the invention again
is the characterized according to the present invention in  empty space in
front of the sealing stopper in which, that:
when the injector is made ready for use, in the last- one of said
substances is a solid that can be inject-  mentioned embodiment the sealing
stopper can move ed as an injection liquid only after dissolution in a   20
forward. The air present in the space can freely es- solvent, whereas
another of said substances is a     cape via the aperture in the wall of
the needle hold- solvent for dissolving said solid;                   er
shaft, which optionally comprises a bacteria fil- said discharge mechanism
is in operative relation-  ter. ship to said piston via a plunger and is
capable of    In this latter embodiment also a good indicator for
telescoping movement relative to said cartridge   25  the ready-for-use
condition may be desirable, for holder, whereby the contents of said barrel
can, be  example, a conspiuous color provided on that por- moved forward in
said barrel so that said injector is  tion of the outer pistol sleeve that
slides into the made ready for use; and                              outer
sleeve when the injector is made ready for said injector further comprises:
use. 30    In this embodiment also, it is possible to collec- - between
said piston and said sealing stopper a   tively make a large number of
injectors ready for passable stopper that is movable in said barrel and
use in a multi-unit pack in a simple manner, as indi- that prior to making
the injector ready for use ad-  cated above. As will be apparent, various
compo- joins the inner wall of said barrel in a circumferen-  nents of the
embodiments of the injection according tially sealing manner and keeps said
solid separated   35  to the present invention, for example, outer sleeve,
from said solvent;                                   cartridge holder, and
pistol sleeves, are preferably - solvent by-pass means for liquid in the
wall of  manufactured from a nondeformable, slightly resil- said barrel,
said solvent by-pass means being        ient synthetic material, preferably
by injection-mold- slightly longer than said passable stopper and,
ing. when said injector is made ready for use, permitting   40    In order
to reduce the amount of air in the com- said solvent to pass the passable
stopper and        partment of the injector in which the solid is accom-
reach said solid in front of said passable stopper   modated, it may be
advantageous to lengthen the and dissolve same, but said solvent by-pass
front of the passable stopper and/or the rear of the means, prior to making
said injector ready for use,  sealing stopper or separating stopper by a
cylindri- being sealed from said solvent present behind said   45   cal
part of reduced diameter, or to provided a mold- passable stopper by means
of said passable stop-     ed member of an inert material in this
compartment per;                                                 As a
result of this, the volume of the space in the - prior to making said
injector ready for use, a  barrel provided for the solid is reduced. space
that is not filled with substance and that is    The solvent by-pass means
in the barrel wall can bounded on its rear and lateral sides by the front
50   be constructed in various manners. The barrel may face of said sealing
stopper and the inner wall of   be made of glass or of a suitable synthetic
material; said barrel, and that on its front side is in open corn-  in the
latter case the barrel may be manufactured, munication with the space in
the shaft of said needle  for example, by injection molding. When the
barrel is holder, said empty space in said barrel being at    of synthetic
material, the by-pass in the barrel wall least as long as the distance from
the front face of  55   preferably comprises at least one slot recessed in
said piston or, in the presence of a separating stop-  the inner wall of
the barrel and extending in the longi- per behind said passable stopper, of
said separat-  tudinal direction of the barrel over a length that ing
stopper to the rear end of said solvent by-pass  slightly exceeds the
length of the passable stopper. means; and
In another preferred embodiment, the inner wall of - means for preventing
said cartridge in said car-  60  the barrel at the area of the by-pass
comprises at tridge holder from moving forward when said injec-  least one
ridge that extends in the longitudinal direc- tor is made ready for use.
tion of the barrel over a length that slightly exceeds the length of the
passable stopper so that, when the In this embodiment also, the outer
sleeve may be  injector is made ready for use, the stopper is de- capable
of telescoping movement around the car-  65  formed by contact with the
ridge or ridges, a by- 8    



15                  EP 0 219 899 B1                   16 pass for the
solvent behind the passable stopper    lustrate several preferred
embodiments of the in- being formed, through which the liquid can pass the
vention and, together with the description, serve to stopper. Similar
by-passes can also be provided in   explain the principles of the
invention. a glass barrel wall, but synthetic materrials are bet- ter
suitable for this purpose. A barrel of glass is by   5   BRIEF DESCRIPTION
OF THE DRAWINGS far to be preferred to a synthetic material barrel be-
cause synthetic materials generally are less suit-     FIGURE 1 is a
longitudinal sectional view of an in- able than glass to store liquids for
a long period of  jector according to the present invention, in which time
that are to be injected; synthetic materials may  two injection liquids are
accommodated, in the posi- contaminate the liquids or influence the
stability of   10  tion in which it can be transported and stored; the
liquids adversely. The disadvantage of glass,      FIGURE 2 is a
cross-sectional view through the however, is that it is fragile. If a
barrel of unhard-  cartridge holder of the Figure 1 injector, taken on ened
glass is used, a sheath of plastic sheet,       the line II-II; shrunk
around the barrel, may advantageously be        FIGURE 3 is a bottom view
of the needle holder applied, as disclosed in U.S. Patent No. 4,565,543,
15  stopper, viewed in the direction of the needle; preferably as shown in
figure 4 of that patent. In a   FIGURES 4, 5, and 6 illustrate the
operation of glass barrel, the barrel wall can most simply be pro-  the
injector shown in Figure 1, in which the injector Is vided with a by-pass
by deforming the wall of the    shown partly in a side elevation and partly
in a longi- barrel at the area of the by-pass over a length that  tudinal
sectional view; slightly exceeds the length of the passable stopper   20
FIGURE 7 is a longitudinal sectional view of the so that, when the injector
is made ready for use, the  injector shown in Figure 1, this time with one
injection solvent behind the stopper can pass the stopper at   liquid; the
area of the deformation. The local deformation     FIGURE 8 is a
longitudinal sectional view of an in- of the barrel wall preferably
comprises at least one  jector in accordance with the present invention in
outwardly projecting longitudinal bulge of the barrel  25   another
embodiment, in the condition in which it can wall through which, when the
injector is made ready  be transported and stored; for use, the solvent
behind the passable stopper       FIGURE 9 is a cross-sectional view
through the can reach the solid in front of the stopper, or corn-  needle
holder of the Figure 8 injector, at the area of prises at least one
inwardly projecting longitudinal  the needle holder shaft, taken on the
line IX-IX ridge of the barrel wall, by which, when the injector   30
viewed in the direction of the injection needle; is made ready for use, the
passable stopper is de-     FIGURE 10 is a top view of the needle holder
formed by contact with the ridge or ridges, a by-    shaft at the area of
the connection of the flange of pass for the solvent behind the passable
stopper     the neck portion of the needle holder to the needle being
formed through which the liquid can reach      holder shaft, viewed in the
direction of the barrel; along the stopper the solid in front of the
stopper.  35  FIGURES 11, 12, and 13 illustrate the operation of The barrel
wall may alternatively be deformed local-  the injector shown in Figure 8,
in which the injector ly in such a manner that the barrel wall at that area
is again shown partly in a side elevation and partly has an oval
cross-section through which, when the    in a longitudinal sectional view;
injector is made ready for use, the solvent behind     FIGURES 14 and 16
and longitudinal sectional the passable stopper can reach the solid in
front of   40   views of two other embodiments of injectors in ac- the
stopper.                                           cordance with the
present invention, both suitable A local deformation of the wall of the
barrel in the  for accommodating a solid; form of one or more outwardly
projecting longitudi-    FIGURES .15 and 17 show the injectors of Figures
nal bulges is generally considered to be the best    14 and 16,
respectively, this time at the instant at suitable solution for a by-pass
in the glass barrel  45   which they are ready for use; and wall because it
can very simply be provided in a bar-  FIGURE 18 is a cross-sectional view
through the rel wall and during operation of the injector consti-  barrel
of the injector shown in Figure 14 at the area tutes a reliable by-pass for
the solvent. The col-   of the by-pass in the barrel, namely taken on the
lared cartridge holder or needle holder, together   line XVIII-XVIII,
viewed in the direction of the nee- with the clamping sleeve connected in a
clamping   50   dle or of the discharge mechanism. manner around the rear
end of the barrel and to be described below, ensures that such a bulge or
such   DESCRIPTION OF THE PREFERRED EMBODI- bulges in the glass barrel wall
is/are protected from  MENTS damage or fracture during assembly of the
injector. By using a collared cartridge holder or needle hold-  55
Reference will now be made in detail to the pres- er and a clamping sleeve,
it is moreover not neces-  ently preferred embodiments of the invention,
exam- sary to adapt the shape of the outer sleeve or car-  ples of which
are illustrated in the accompanying tridge holder to the shape of the
outwardly bent by-  drawings. pass in the barrel and the assembling, and in
partic-  The injector shown In Figures 1-3 is constructed ular the
automatic assembling, of the cartridge in  60  for the greater part as
described in U.S. Patent the holder or outer sleeve is not hampered by the
4,529,403 cited above and in Netherlands Patent non-symmetric cross-section
of the barrel at the ar-  Specification 160,725. In outline, the injector
com- ea of the by-pass.                                   prises a
cylindrical outer sleeve 21, in which a car- The accompanying drawings,
which are incorpo-     tridge assembly 22 is slidably accommodated, com-
rated in and constitute a part of this specification, il-  65   prising a
cylindrical glass barrel 23 with injection liq- 9    
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in one end of the barrel, and a car-  is locked against forward sliding
movement by tridge holder 25 at the other end. At each end the   means of a
plurality of longitudinal ridges 88 the barrel comprises a radially
outwardly projecting     front ends of which engage an inwardly bent edge
at flange around which, on the side of the cartridge    the front end of
the outer sleeve. The discharge holder, the cartridge holder is connected
by means   5   mechanism, which comprises a coil spring 44 as a of a collar
26. The cartridge holder furthermore     power source, in outline is the
same as the dis- comprises a shaft 27 that is cylindrical for the
charge mechanism  described in the above-men- greater part, and a tapering
nose portion 28 that   tioned Netherlands Patent Specification 160,725, has
an aperture 29 at its front end. This aperture   and comprises a locking
mechanism 45 and a safety comprises a pierceable bacterial filter. Further-
10   member 46. In the inner wall of the cartridge holder more,
accommodated in the barrel is a needle holder  shaft 27, three longitudinal
slots 47 are recessed 30, like the piston manufactured from a resilient ma-
that extend from the rear end of the shaft forward terial, for example, an
elastic synthetic material. The  over a length that is substantially
shorter than the needle holder comprises a stopper 31 that is mov-   length
of the sealing stopper and needle holder able In the barrel and a neck 32
at the front end of   15  stopper collectively. Furthermore, the shaft 27
of the stopper that forms one assembly with the stop-   the cartridge
holder is proportioned in such a way per. An injection needle 34 comprising
a needle     that the space 49 bounded by the inner wall of the guard 33 is
sealingly connected in the needle holder  shaft and the end abutment 48 for
the needle holder neck, for example, by gluing or clamping, or by
stopper, apart from the slots in the [err], has ap- means of so-called
"insert-molding," in which, the   20   proximately the same diameter as the
inner wall of needle, simultaneously with the injection molding of  the
barrel 23 and is slightly longer than the needle the needle holder, is
covered at the connection ar-  holder stopper 31 together with the sealing
stopper ea with synthetic material. This latter connection is,  41 and the
separating stopper 40, so that in its ulti- of course, possible only if the
needle holder can be  mate forward position, the space 49 can be filled
manufactured by injection molding from a synthetic  25   substantially
entirely by the collective stoppers; material suitable for this purpose.
The needle holder  however, the ends 50 of the slots adjoining the bar-
stopper centrally comprises a longitudinal boring 35  rel remain uncovered.
that communicates at its front end with the neck ap-   When using the
injector shown in Figures 1-3, erture. As can best be seen in Figure 3, the
needle  first the safety member 46 is removed, after which holder stopper
comprises four slots 36 that are re-   30  the locking mechanism is
unlocked by pressing the cessed in the rear face of the stopper and that
com-  nose portion 28 of the cartridge holder against the municate with a
circumferential slot 37 recessed in  body in the place where the injection
is to be adminis- the same face. The barrel 23 is internally divided in-
tered. The unlocking of the discharge mechanism to two separated liquid
compartments 38 and 39 by    takes place by the rearward movement of the
car- means of a separating stopper 40, while the front  35  tridge holder
25 in the outer sleeve 21. When the in- compartment is closed by means of a
sealing stop-   jector is actuated, as is shown in Figures 4, 5, and per
41. Separating stopper and sealing stopper are   6, the piston, stoppers
and injection liquids move provided in the barrel so as to be movable and
cir-  forward in the barrel under the influence of the cumferentially
sealing on the inner wall of the barrel  spring. The needle holder with
injection needle 34 and, like the piston, are manufactured from a resil-
40   also moves forward, the resilient needle guard 33 lent material,
preferably rubber of a pharmaceutical  being compressed between the needle
holder and quality. The front face of the sealing stopper en-   the front
end of the longitudinal ridges 86 in the gages the rear face of the needle
holder stopper.    nose portion 28 of the cartridge holder. The needle An
externally cylindrical clamping sleeve 42 is con-  pierces the dosed end of
the needle guard and ema- nected around the flange at the rear end of the
bar-  45   nates through the filter of the aperture 29 in the rel and at
its rear end internally comprises a circum-  nose portion of the cartridge
holder; the air present ferential groove and a circumferential radially in-
in front of the needle holder stopper in the cartridge wardly projecting
edge for a clamping connection to  holder can escape through the aperture
29. At the the end of the barrel. The clamping sleeve external-  instant
the sealing stopper 41, which engages the ly adjoins the inner wall of the
outer sleeve 21. The   50   needle holder stopper, has been moved so far as
is cartridge assembly 22 is provided in the outer       shown in Figure 4,
the entrance to the slots 47 in sleeve 21 in such manner that the closed
end of the  the wall of the shaft of the cartridge holder is un- needle
guard 33 bears against a plurality of longitu-  covered for the injection
liquid in compartment 38, dinal ridges 86 on the inner wall of the nose
portion  so that this injection liquid can reach the boring in 28 of
cartridge holder 25, the nose portion compris-  55  the needle holder
stopper and hence the injection ing aperture 29. The rear ends 48 of the
longitudinal  needle 34 via slots 47 and the slots 37 and 36 re- ridges 86
constitute an abutment for the needle     cessed in the rear face of the
needle holder stop- holder stopper when the stopper is in its ultimate
per, and can be injected. At the same time, as is also forward position.
The outer sleeve has such a        shown in Figure 4, the needle holder has
been length that in one end the cartridge assembly 22 is  60   moved
forward into the shaft of the cartridge hold- accommodated and in the other
end the discharge     er so far that the front end of the needle holder
mechanism 43. The discharge mechanism is locked     stopper adjoins the
inner wall of the shaft in a cir- in the outer sleeve by means of a
radially outwardly  cumferentially sealing manner and thus prevents
projecting edge 51 that engages in a groove in the  the injection liquid
from reaching the space in front inner wall of the outer sleeve. The
cartridge holder   65   of the needle holder stopper. 10    
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from compartment 38 has been  in the side wall of the shaft is partly,
namely at 62, in injected, the front face of the separating stopper  open
communication with the space in the shaft of 40 engages the rear face of
the sealing stopper 41.  the needle holder. The length of open
communication Under the influence of the coil spring 44, these    62 is
substantially shorter than the length of the stoppers, together with the
needle holder stopper,   5   sealing stopper 41. In the front end of the
shaft, an are further pushed forward into the shaft of the    aperture 63,
which preferably comprises a bacteria cartridge holder, in which the air
present in front of  filter, is recessed in the wall of the shaft. A clamp-
the stoppers can again escape via the aperture 29   ing sleeve 65, which is
slidably accommodated in the in the nose portion 28. When the stoppers have
oc-  cartridge holder, is clamped around the flange at cupied the position
as shown in Figure 5, the en-   10  the rear end of the barrel again by
means of a snap trance to the slots 47 is uncovered for the injection
connection. The cartridge assembly 53 is accommo- liquid in compartment 39,
which can then leave the  dated in the cartridge holder 64 in such a way
that injector in the same manner as the first injection liq-  the closed
end of the needle guard 33 engages the uid.
forward end of the tapering nose portion of the car- As will be obvious
from a comparison of Figure 4   15  tridge holder, which end comprises an
aperture 69. and Figure 5, the injection needle, upon expelling the  A
plurality of longitudinal ridges 84 in the nose por- injection liquid from
compartment 39, has further em-  tions ensure that during operation of the
injector anated from the nose of the injec tor than upon ex-  the aperture
69 cannot be sealed by the closed end pelling the injection liquid from
compartment 38. This  of the needle guard. In order to prevent unintentlon-
is advantageous because as a result of this, the to-   20   al forward
movement of the barrel with needle hold- tal injection liquid is injected
at different depths of  er in the cartridge holder, the inner wall of the
car- the muscle tissue, which stimulates the take up of  tridge holder is
provided with a number of radially the liquid by the tissue. When all the
injection liquid  positioned, radially inwardly projecting cams 70, has
been injected, the piston and stoppers engage   which engage the front face
of the flange 58 of the each other, as is shown in Figure 6. The needle
hold-   25   neck portion of the needle holder. The discharge er with
needle is now in its ultimate forward position,  mechanism 43 comprises a
coil spring 44 as a pow- the needle holder being stopped by the rear ends
48  er source, which is accommodated in the inner pistol of the
longitudinal ridges 86 in the nose portion 28  sleeve 68, which is slidably
accommodated in an out- of the cartridge holder.
er pistol sleeve 67. The outer sleeve 21 is rigidly The injector shown in
Figure 7 is the same as that  30   connected (locked) around the outer
pistol sleeve of Figure 1, but this time filled with one injection liq-  by
means of a radially outwardly projecting ridge 80 uid; corresponding
components are referred to by    on the outer wall of the pistol sleeve,
which ridge en- the same reference numerals.                        gages
in a circumferential groove 82 in the inner The injector shown in Figures
8-10 is also con-   wall of the rear end of the outer sleeve. structed for
the greater part as is described in the   35  The shaft of the needle
holder, not counting the above-mentioned U.S. Patent 4,529,403 and the
duct 60 recessed in the wall, has an inside diameter above-mentioned
Netherlands Patent Specification    that is approximately equal to that of
the barrel. Fur- 160,725. Components corresponding to those of
thermore, the shaft is slightly longer than the seal- Figures 1-3 are
referred to by the same reference   ing stopper and the separating stopper
together, so numerals, namely outer sleeve 21, barrel 23 with in-  40  that
the open part 62 of the duct 60 is uncovered jection liquids, piston 24,
needle guard 33, injection  when the stoppers have been moved into their
ulti- needle 34, liquid compartments 38 and 39, separat-  mate forward
position against the end wall 59 of the ing stopper 40, sealing stopper 41,
discharge mech-  shaft. anism 43, coil spring 44, locking mechanism 45, and
When the injector shown in Figures 8-10 is actuat- safety member 46. In the
outer sleeve 21 is slidably  45   ed, as shown in Figures 11, 12, and 13,
of course af- accommodated a cartridge holder 64, in which is ac-  ter
removing the safety member 46 and unlocking commodated a cartridge assembly
53 comprising the   the discharge mechanism, the car tridge assembly barrel
23 with injection liquids, the piston 24 in one  53, i.e. cartridge holder,
barrel with contents, and end of the barrel, and a needle holder 54 at the
oth-  needle holder, moves forward under the influence er end thereof. The
needle holder is connected to  50   of the spring, the clamping sleeve 65
moving sliding- the front end of the barrel by means of a collar 55.  ly
forward in the rear end of the cartridge holder The needle holder
furthermore comprises a neck 56  64. When the needle holder passes, the
cartridge in which the injection needle 34 is connected, and a  holder wall
and the wall of the outer sleeve bend shaft 57 between collar and neck. The
needle holder  slightly outwards at the area of the cams 70 on the is
manufactured from a synthetic material, namely in  55   cartridge holder
wall so as to allow passage of the two portions: a neck portion with the
neck 56 and a  needle holder ("overridden). The needle guard 33 flange 58,
and a portion comprising the collar 55 and  Is compressed between the front
wall of the flange the shaft 57. At its front the shaft is closed by an  58
of the neck portion of the needle holder and the end wall 59, which on its
front face is sealingly con-  longitudinal ridges 84 upon the inner wall of
the nected, for example by welding or luting, at the cir-  60  front end of
the tapering nose portion of the car- cumferential edge thereof to the
flange 58 of the  tridge holder 64, the needle 34 piercing the closed neck
portion. A duct 60 is recessed in the side wall  end of the needle guard,
emanating through the ap- of the shaft and communicates with slot 61
recessed  erture 69 and entering into the body at that place radially in
the front face of the end wall, the slot  where the injection will be
administered. When the in- communicating with the neck aperture. The duct
60   65  jection needle is in its foremost position, in which the    21
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needle holder is stopped by a narrowing in the car-  of the needle stopper
and sealing stopper in the in- tridge holder 64, at the area where the nose
por-   jectors shown in Figures 14 and 16, respectively. tions begins, or
by the force stored in the corm-  When the injector shown in Figure 14 is
made ready        n pressed needle guard, the forward movement of the  for
use, the needle holder with injection needle can piston begins under the
influence of the same   5   move forward in this space through which the
nee- spring. The air present in the shaft of the needle  dle extends before
the injector is made ready for       ft holder in front of the sealing
stopper can escape  use. The air present in this space can escape freely
8 through the aperture 63 in the shaft. At the instant  via the aperture in
the nose portion of the cartridge  I the sealing stopper 41 has been moved
forward      holder, which aperture comprises a bacterial filter.     p
over the distance shown in Figure 11, the entrance   10   When the injector
shown in Figure 16 is made ready  s 62 to the duct 60 recessed in the wall
of the shaft 57  for use, the sealing stopper can move forward in    n is
uncovered for the injection liquid in compartment  the space, and the air
in the space can freely es-    U 38 so that the injection liquid can reach
the injection  cape via the aperture in the shaft of the needle   tt needle
34 via aperture 62, duct 60, and slot 61, and  holder, which aperture
comprises a bacteria filter.   o can be injected. At the same time, as is
also shown   15  The injector shown in Figure 14 is made ready for  7 in
Figure 11, the sealing stopper has been moved   use by moving the cartridge
holder 25 in the outer       tt forward into the shaft of the cartridge
holder over  sleeve backwards. The barrel 75 and the clamping       p such
a distance that the front end of the stopper ad-  sleeve 42 connected to
the rear end of the barrel    S joins the inner wall of the shaft in a
circumferentially  and slidably accommodated in the outer sleeve are  n
sealing manner and so prevents the injection liquid  20  also moved
backwards. The discharge mechanism     je from reaching the space in front
of the sealing stop-  43 is firmly connected to the outer sleeve 21 by a
o per.                                               snap connection 51 so
that as a result of this inward    n When all the liquid from compartment
38 has been  movement the barrel contents including the needle       d'
injected, the front face of the separating stopper  holder 30 with needle
34 are moved forwards via a       IC 40 engages the rear face of the
sealing stopper 41.  25  plunger 79 connected to the piston 24 via an elon-
s Under the influence of the spring 44, these stop-  gated sleeve 87. When
the passable stopper 72 has        u pars are collectively pushed further
forward into  been moved forward in the barrel over such a dis-        d
the shaft of the needle holder, in which the air   tance that the rear end
of the by-pass 76 in the bar-    tt present in front of the stoppers can
again escape  rel wall has become accessible for the solvent in        f,
via the aperture 63 in the shaft. When the stoppers  30  compartment 74,
the solvent flows to the solid in  d have occupied the position shown in
Figure 12, the  compartment 71, the passable stopper remaining in      If
entrance 62 to duct 60 is uncovered for the injec-  its place, but the
stoppers 40 and 41, as well as the tion liquid in compartment 39, which can
then leave  needle holder, moving forward in the barrel When the injector
in the same manner as the first injection  all the solvent for the solid
has been added to the  h liquid.                                       35
solid, in which solvent the solid can dissolve, the       ti When all of
the injection liquid has been injected,  front face of the piston engages
the rear face of    F the piston and stoppers engage each other as is   the
passable stopper; this position is shown in Fig-      r shown in Figure 13.
The stoppers then are in the ulti-  ure 15. The needle holder stopper 31
now is in the mate forward position, in which the front face of the  front
end of the barrel and the closed front end of sealing stopper engages the
rear face of the front  40  the needle guard 33 engages the longitudinal
ridges end wall of the needle holder shaft.               86 on the inner
wall of the front end of the nose por- The injectors shown in Figures 14
and 16 in outline  tion 28 of the cartridge holder 25. In the position are
similar to those shown in Figures 1 and 8, re-  shown in Figure 15 the
cartridge holder 25 is locked spectively, except that the injectors of
Figures 14  in the outer sleeve 21 by means of a plurality of out- and 16
can accommodate a solid in addition to liquids.  45   wardly projecting
resilient lug-shaped elements or Like components are again referred to by
the same  catches 52 which engage behind the inwardly bent reference
numerals as used in Figures 1 and 8. In  edge at the front end of the outer
sleeve and thus the injectors shown in Figures 14 and 16, the solid is
prevent a forward movement of the cartridge hold- accommodated in
compartment 71 between the sepa-   er in the outer sleeve. These catches
are connect- rating stopper and a passable stopper 72 included   50  ed at
one end to the outer wall of the cartridge hold- in the barrel between the
separating stopper and   er and otherwise stand free from the cartridge
hold- the piston; the passable stopper is, like the piston  er directed
forward at an acute angle with the and other stoppers, manufactured from a
resilient  cartridge holder. With the above-described tele- material, for
example, a rubber of a pharmaceutical  scoping movement of the cartridge
holder with re- quality. In the injector shown in Figure 16, a rubber  55
spect to the outer sleeve, the catches are pushed molded member 85 having a
reduced diameter is ac-  inwards against their spring action during passage
commodated in compartment 71 to reduce the con-   through the aperture at
the front end of the outer tents of compartment 71 and hence of the air
sleeve. present therein. The solvent for the solid Is provid-  The injector
of Figure 15 made ready for use may ed in the compartment 74 between the
piston and the   60   be used in the same manner for the administration of
passable stopper. The barrel 75 comprises a by-    an injection as
described hereinabove and shown in pass in the form of a longitudinal bulge
76, shown  Figures 4, 5, and 6, in which the dissolved solid in more
clearly in the cross-sectional view of Figure  compartment 39 is moved
forward by the piston 24 18. Essential are the empty, i.e. not filled with
liquid,  together with the passable stopper 72. space 77 and 78,
respectively, in the barrel in front  65  The injector shown in Figure 16
is made ready for 12    23                  EP 0 219 899 B1
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use by an inwardly directed movement of the outer     Claims sleeve 21 with
respect to the outer pistol sleeve 67 movable telescopically in the outer
sleeve. in which    1. An automatic injector for injecting one or more the
radially outwardly projecting cams 81 positioned  injection liquids,
comprising: radially on the outer wall of the pistol sleeve detach    5   a
combination of a substantially cylindrical means from the engagement of the
circumferential groove     containing a discharge mechanism (43), one or
more 82 recessed in the inner wall of the outer sleeve.    injection
liquids and a plurality of cartridge elements The discharge mechanism 43 is
connected to the        (22), said cartridge elements comprising: piston 24
via a plunger 79 with elongated sleeve 87,  a piston (24) that is movable
in said substantially cy- so that as a result of this inwardly directed
move-   10  lindrical means and seals same; ment, the barrel contents are
moved forward. When     a number of separating stoppers (40) equal to one
the passable stopper has been moved forward in        less than the number
of said liquids, said separating the barrel over such a distance that the
solvent in   stoppers being movable in said substantially cylin-
compartment 74 can reach the solid in compartment     drical means and
having circumferences that adjoin 71 via the by-pass 76, all the solvent
flows through   15  the inner wall of said cylindrical means in a sealing
the by-pass to the solid until the front face of the  manner, thereby
keeping said liquids separated piston 24 engages the rear face of the
passable       from each other prior to use of said injector; stopper. In
order to prevent the cartridge from       a needle holder (30) comprising a
neck (32) for seal- moving forward in the cartridge holder while the in-
ingly gupping a needle, and, if desired, manufac- jector is made ready for
use, the sleeve 65 clamped   20  tured from a resilient material; and on
the rear end of the barrel 75 is provided with a   a needle (34) sealingly
gripped by said neck and, if number of resilient abutting cams 83 that
engages     desired, covered by a sheath (33) to maintain said (       the
rear edge of the cartridge holder 64. In order to  needle in a sterile
condition; lock the cartridge in the cartridge holder, the tele-  said
injector being characterized in that: scoping movement continues over a
small distance   25   said cartridge elements comprise in addition a seal-
until the radially outwardly projecting circumferen-  ing stopper (41) that
is movable in said substantially tial ridge 80 on the outer pistol sleeve
engages in   cylindrical means, whose circumference adjoins the the groove
82 in the outer sleeve, and the front      inner wall of said cylindrical
means in a sealing man- face of the flange 58 of the neck portion of the
nee-  ner, and that, prior to use of the injector, seals the dle holder
abuts against the cams 70 on the inner   30   foremost injection liquid
from the front of said sub- wall of the cartridge holder. this is the
position    stantially cylindrical means, said sealing stopper shown in
Figure 17, in which the sealing stopper 41 is  and said needle holder, if
desired, comprising a sin- present in the front end of the barrel and the
closed  gle unitary structure; front end of the needle guard 33 engages the
longi-   said needle holder comprises in addition a needle tudinal ridges
84 in the front end of the tapering end   35   holder stopper (31) that is
movable in the substan- portion of the cartridge holder 64. During this
last  tially cylindrical means, that at its rear end adjoins phase of the
telescoping movement, the resilient      the front face of said sealing
stopper (41), that at abutting cams 83, which at one end are connected to
its front end adjoins said neck (32), that comprises the wall of the
clamping sleeve 65 and for the re-    a longitudinal bore (35) that at the
front end of said maining part are directed forward at an acute angle   40
needle holder stopper communicates with the duct with the clamping sleeve,
are pushed inwards          of said neck (32), and that comprises a by-pass
against their spring force by a sleeve-like exten-    means (36-37) through
which said one or more liq- sion 66 of the inner pistol sleeve 68, where
they are  uids behind said sealing stopper can reach said taken up in
recesses in the clamping sleeve corre-    bore; and sponding to the
abutting cams. Finally, the front   45   said substantially cylindrical
means comprises: ends of the abutting cams move within the rear end       -
a nose portion (28) that tapers inwardly in the of the cartridge holder, as
a result of which a clamp-  forward direction and terminates at its front
end ing connection of the barrel in the cartridge holder    with an
aperture (29) to allow passage of said is obtained, so that the cartridge
cannot unintended-   needle during operation of the injector and at its ly
move forward in the cartridge holder as a result  50  rear end comprises an
abutment (48) for said of a shock.
needle holder stopper (31) in its ultimate forward The injector of Figure
17 made ready for use may      position, said aperture, if desired,
comprising a be used in the same manner for the administration of
bacteria filter; and an injection as described above and shown in Fig-
- by-pass means (47) in front of said sealing ures 11, 12, and 13, in which
the dissolved solid in  55  stopper for permitting said one or more liquids
be- compartment 39 is moved forward by the piston 24        hind said
sealing stopper (41) to reach said nee- together with the passable stopper
72.                  dle holder by-pass means (36-37) when during It will
be apparent to those skilled in the art that  operation of the injector the
sealing stopper and various modifications and variations could be made
said number of separating stoppers are moved in the automatic injector of
the invention without de-   60  forward, said cylindrical means by-pass
means parting from the scope of the invention as claimed.    (47) extending
in the longitudinal direction over a length that is substantially shorter
than the com- bined lengths of said sealing stopper and said needle holder
stopper; 65   wherein said substantially cylindrical means and 13    23
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use by an inwardly directed movement of the outer    Claims sleeve 21 with
respect to the outer pistol sleeve 67 movable telescopically in the outer
sleeve, in which   1. An automatic injector for injecting one or more the
radially outwardly projecting cams 81 positioned  injection liquids,
comprising: radially on the outer wall of the pistol sleeve detach    5   a
combination of a substantially cylindrical means from the engagement of the
circumferential groove    containing a discharge mechanism (43), one or
more 82 recessed in the inner wall of the outer sleeve.   injection liquids
and a plurality of cartridge elements The discharge mechanism 43 is
connected to the       (22), said cartridge elements comprising: piston 24
via a plunger 79 with elongated sleeve 87,  a piston (24) that is movable
in said substantially cy- so that as a result of this inwardly directed
move-   10  lindrical means and seals same; ment, the barrel contents are
moved forward. When    a number of separating stoppers (40) equal to one
the passable stopper has been moved forward in       less than the number
of said liquids, said separating the barrel over such a distance that the
solvent in  stoppers being movable in said substantially cylin- compartment
74 can reach the solid in compartment    drical means and having
circumferences that adjoin 71 via the by-pass 76, all the solvent flows
through   15  the inner wall of said cylindrical means in a sealing the
by-pass to the solid until the front face of the  manner, thereby keeping
said liquids separated piston 24 engages the rear face of the passable
from each other prior to use of said injector; stopper. In order to prevent
the cartridge from      a needle holder (30) comprising a neck (32) for
seal- moving forward in the cartridge holder while the in-  ingly gripping
a needle, and, if desired, manufao- jector is made ready for use, the
sleeve 65 clamped   20  tured from a resilient material; and on the rear
end of the barrel 75 is provided with a  a needle (34) sealingly gripped by
said neck and, if number of resilient abutting cams 83 that engages
desired, covered by a sheath (33) to maintain said the rear edge of the
cartridge holder 64. In order to  needle in a sterile condition; lock the
cartridge in the cartridge holder, the tele-  said injector being
characterized in that: scoping movement continues over a small distance
25   said cartridge elements comprise in addition a seal- until the
radially outwardly projecting circumferen-  ing stopper (41) that is
movable in said substantially tial ridge 80 on the outer pistol sleeve
engages in  cylindrical means, whose circumference adjoins the the groove
82 in the outer sleeve, and the front     inner wall of said cylindrical
means in a sealing man- face of the flange 58 of the neck portion of the
nee-  ner, and that, prior to use of the injector, seals the die holder
abuts against the cams 70 on the inner   30  foremost injection liquid from
the front of said sub- wall of the cartridge holder. this is the position
stantially cylindrical means, said sealing stopper shown in Figure 17, in
which the sealing stopper 41 is  and said needle holder, if desired,
comprising a sin- present in the front end of the barrel and the closed
gle unitary structure; front end of the needle guard 33 engages the longi-
said needle holder comprises in addition a needle tudinal ridges 84 in the
front end of the tapering end   35   holder stopper (31) that is movable in
the substan- portion of the cartridge holder 84. During this last  tially
cylindrical means, that at its rear end adjoins phase of the telescoping
movement, the resilient    the front face of said sealing stopper (41),
that at abutting cams 83, which at one end are connected to  its front end
adjoins said neck (32), that comprises the wall of the clamping sleeve 65
and for the re-   a longitudinal bore (35) that at the front end of said
maining part are directed forward at an acute angle  40   needle holder
stopper communicates with the duct with the clamping sleeve, are pushed
inwards         of said neck (32), and that comprises a by-pass against
their spring force by a sleeve-like exten-   means (36-37) through which
said one or more liq- sion 66 of the inner pistol sleeve 68, where they are
uids behind said sealing stopper can reach said taken up in recesses in the
clamping sleeve corre-   bore; and sponding to the abutting cams. Finally,
the front   45   said substantially cylindrical means comprises: ends of
the abutting cams move within the rear end     - a nose portion (28) that
tapers inwardly in the of the cartridge holder, as a result of which a
clamp-  forward direction and terminates at its front end ing connection of
the barrel in the cartridge holder   with an aperture (29) to allow passage
of said is obtained, so that the cartridge cannot unintended-  needle
during operation of the injector and at its ly move forward in the
cartridge holder as a result  50    rear end comprises an abutment (48) for
said of a shock.                                            needle holder
stopper (31) in its ultimate forward The injector of Figure 17 made ready
for use may     position, said aperture, if desired, comprising a be used
in the same manner for the administration of   bacteria filter; and an
injection as described above and shown in Fig-      - by-pass means (47) in
front of said sealing ures 11, 12, and 13, in which the dissolved solid in
55  stopper for permitting said one or more liquids be- compartment 39 is
moved forward by the piston 24       hind said sealing stopper (41) to
reach said nee- together with the passable stopper 72.                 dle
holder by-pass means (36-37) when during It will be apparent to those
skilled in the art that  operation of the injector the sealing stopper and
various modifications and variations could be made     said number of
separating stoppers are moved in the automatic injector of the invention
without de-   60    forward, said cylindrical means by-pass means parting
from the scope of the invention as claimed.    (47) extending in the
longitudinal direction over a length that is substantially shorter than the
com- bined lengths of said sealing stopper and said needle holder stopper;
65   wherein said substantially cylindrical means and    25
EP 0 219 899 B1                   26 said cartridge elements are so
proportioned that      that are not allowed to be in contact with each
other 



when, during operation of said injector, said needle  for a long period of
time can be stored separately, holder stopper (31) has been moved forward,
said      wherein said substantially cylindrical means, accom- needle
holder stopper circumferentially adjoins in a  modating at least two
different substances, com- sealing manner the inner wall of said
substantially    5   prises means (25-27) containing said cartridge ele-
cylindrical means in front of said cylindrical means  ments and an outer
sleeve (21); by-pass means (47), and that the distance between    said
injector being characterized in that: the rear end (50) of said cylindrical
means by-pass   one of said substances is a solid that can be inject- means
and said abutment (48) for said needle holder   ed as an injection liquid
only after dissolution in a stopper is slightly greater than the combined
10   solvent, whereas another of said substances is a lengths of said
needle holder stopper, said sealing   solvent for dissolving said solid;
stopper, and said number of separating stoppers,      said discharge
mechanism (43) is in operative rela- so that when all of said stoppers are
in their ultimate  tionship to said piston (24) via a plunger (79) and ca-
forward positions, they do not cover the rear end    pable of telescoping
movement relative to said (50) of said cylindrical means by-pass means.
15   means (25-75) containing said cartridge elements, 2. An injector
according to claim 1, wherein said  whereby the contents of said means
(25-75) con- substantially cylindrical means comprises a car-     taining
said cartridge elements, including said nee- tridge (22), a cartridge
holder (25) holding said car-  die holder (30) with said needle (34), can
be moved tridge, and an outer sleeve (21) that can be moved   forward in
said means (25-75) containing said car- telescopically around said
cartridge holder, said   20  tridge elements, as a result of which said
injector is cartridge comprising a hollow, substantially cylindri-  made
ready for use; and cal barrel (23) that is open at each end;
said injector further comprises: wherein said piston (24) is movable in
said barrel      - between said piston (24) and said sealing stop- and
seals said barrel; and said sealing stopper (41)   per (41) a passable
stopper (72) that is movable in and number of separating stoppers (40) are
mov-   25   said means (25-75) containing said cartridge ele- able in said
barrel and have circumferences that ad-   ments and that prior to making
said injector ready join the inner wall of said barrel in a sealing manner,
for use adjoins the inner wall of said means con- said injector being
characterized in that:             taining said cartridge elements in a
circumferen- said sealing stopper (41) seals the foremost injec-    tially
sealing manner and keeps said solid sepa- tion liquid from the front end of
said barrel; and  30  rated from said solvent; said cartridge holder (25)
comprises:                  - a solvent by-pass means (76) for liquid in
the - a collar (26) connected to the front end of said   wall of said means
(25-75) containing said car- barrel in a sealing manner;
tridge elements, said solvent by-pass means be- - said nose portion (28);
and                        ing slightly longer than said passable stopper
(72) - a hollow shaft (27) between said collar and said   35  and, when
said injector is made ready for use, nose portion having substantially the
same inner     permitting said solvent to pass the passable stop- diameter
as the inner wall of said barrel;           per and reach said solid in
front of said passable wherein said cylindrical means by-pass means (47)
stopper and dissolve same, but said solvent by- is in the wall of said
shaft (27) or in the wall of said  pass means, prior to making said
injector ready barrel (23) in front of said sealing stopper (41).  40  for
use, being sealed from said solvent present 3. An injector according to
claim 2, characterized   behind said passable stopper by means of said in
that said needle holder by-pass means comprises     passable stopper; and
at least one slot (36) radially recessed in the rear   - prior to making
said injector ready for use, a face of the needle holder stopper and an
adjoining     space (77) that is not filled with substance and
circumferential slot (37) recessed in the same face   45    that on its
rear and lateral sides is bounded by at the circumferential edge.
the front of said needle holder stopper (31) and 4. An injector according
to claim 2 or 3, charac-    the inner wall of said means (25-75) containing
terized in that said cylindrical means by-pass means   said cartridge
elements, said empty space (77) is in the wall of said cartridge holder
shaft (27) and  being so proportioned that the distance between comprises
at least one slot (47) that is recessed in  50    the front end of said
injection needle (34) and the Inner wall of said shaft and extends in the
longi-  said aperture (29) in said nose portion (28) is at tudinal
direction of said shaft over a length that is  least as long as the
distance from the front face substantially shorter than the combined
lengths of     of said piston (24) or, in the presence of a sepa- said
sealing stopper (41) and said needle holder       rating stopper behind the
passable stopper (72), stopper (31).                                   55
of said separating stopper to the rear end of said 5. An injector according
to claim 2 or 3, charac-    solvent by-pass means (76). terized in that
said cylindrical means by-pass means   7. An injector according to claim 6,
wherein said is in the wall of said barrel (23) and comprises at  means
containing said cartridge elements comprises least one outwardly projecting
bulge of said barrel  a cartridge and a cartridge holder (25) holding said
wall extending in the longitudinal direction of said   60   cartridge, said
cartridge comprising: barrel over a length that Is substantially shorter
a hollow, substantially cylindrical barrel (75) that is than the combined
lengths of said sealing stopper    open at each end; wherein said piston
(24) is mov- and said needle holder stopper.                      able in
said barrel and seals said barrel; and said 6. An injector according to any
of claims 1-5, in  sealing stopper (41) and number of separating stop-
which prior to use at least two different substances   65   pers (40) are
movable in said barrel and have cir-    27                  EP 0 219 899 B1
28 cumferences that adjoin the inner wall of said barrel    ference
sealingly adjoins the inner wall of said bar- in a sealing manner;
rel, and that, prior to use of the injector, seals the 



said injector being characterized in that:           foremost injection
liquid from the front end of said said cartridge comprises in addition a
passable       barrel; stopper (72) that is movable in said barrel and has
a    5   said by-pass in the wall of said shaft (57) comprises
circumference that adjoins the inner wall of said     at least one duct
(60) recessed in the wall of said barrel in a sealing manner;
shaft and communicating the space in the shaft said sealing stopper (41)
seals the foremost injec-   bounded by the inner wall of the shaft and the
rear tion liquid from the front end of said barrel;        face of the neck
with the neck (56) aperture of said said cartridge holder (25) comprises:
10   needle holder, said duct, from approximately the - a collar connected
to the front end of said bar-  rear edge of said shaft over a part of the
length of rel in a sealing manner;                            said shaft
substantially shorter than the length of - said nose portion (28); and
said sealing stopper, being in open communication - a hollow shaft between
said collar and said nose  (at 62) with said space in said shaft, but for
the re- portion having substantially the same inner diame-   15   maining
part being separated from said space; and ter as the inner wall of said
barrel;               at the front end of said shaft (57), at least one
aper- wherein said cylindrical means by-pass means is in   ture (63) is
recessed In the wall of said shaft, said the wall of said shaft or in the
wall of said barrel (75)  aperture communicating said space in said shaft
in front of said sealing stopper (41), and wherein    with the interior of
said cartridge holder (64), said said empty space (77) is bounded on its
lateral sides   20   aperture, if desired, comprising a bacteria filter; by
the inner wall of said barrel (75), said empty     wherein said shaft (57)
is so proportioned that said space in the barrel through which said
injection nee-  space bounded by the inner wall of the shaft and the die
extends being at least as long as the distance    rear face of the neck,
apart from said by-pass, has from the front face of said piston (24) or, in
the    approximately the same diameter as the inner wall of presence of a
separating stopper behind the pass-   25   said barrel (23) and is slightly
longer than the com- able stopper, of said separating stopper to the rear
bined lengths of said sealing stopper (41) and said end of said solvent
by-pass means (76).               number of separating stoppers (40), so
that said 8. An automatic injector for injecting one or more  sealing and
separating stoppers in the ultimate for- injection liquids, comprising:
ward position can fill said space substantially entire- a combination of a
discharge mechanism (43), a car-  so  ly but do not cover the end of said
by-pass (60) ad- tridge holder (64), a cartridge (53) that is slidably
joining said barrel. positioned in said cartridge holder, and, if desired,
9. An injector according to claim 8, characterized an outer sleeve (21)
that can be moved telescopical-  in that: ly around the cartridge holder,
said cartridge (53)   said needle holder (54) comprises two portions, the
comprising:                                     35  first portion
comprising said collar (55) and said - a hollow, substantially cylindrical
barrel (23)  shaft (57), the other portion comprising said neck that is
open at each end and contains one or more   (56), said shaft being closed
at its front end by injection liquids;
means of an end wall (59) and said by-pass in the - a piston (24) that is
movable in said barrel and  wall of said shaft being formed by at least one
duct seals same;                                   40  (60) recessed in the
side wall of said shaft (57) and - a number of separating stoppers (40)
equal to     extending in the longitudinal direction thereof, said one less
than the number of said liquids, said     duct communicating with at least
one slot (61) radially separating stoppers being movable in said barrel
recessed in the front face of said end wall (59), and and having
circumferences that adjoin the inner    said neck (56) portion of said
needle holder compris- wall of said barrel in a sealing manner, thereby
45  ing a flange (58) having an approximately equally keeping said liquids
separated from each other in  large diameter as the end wall (59) of said
shaft said barrel prior to use of said injector;         (57), by means of
which flange said neck portion at - a needle holder (54) comprising:
its circumferential edge is sealingly connected to (i) a collar (55)
connected to the front end of  the front face of the end wall of said shaft
in such a said barrel (23) in a sealing manner;       5o   way that said
neck aperture communicates with said (ii) a neck (56) for sealingly
gripping a needle;  at least one slot recessed in the front face of said
(iii) a hollow, substantially cylindrical shaft (57)  end wall; and between
said collar and said neck;               said at least one aperture (63) in
the wall of said (iv) a by-pass in the wall of said shaft, through  shaft
(57) is recessed in the front end of said side which said one or more
liquids behind said seal-  55   wall or where the side wall and said end
wall adjoin ing stopper can reach the injection needle       each other.
when during operation of the injector the stop-     10. An injector
according to claim 8 or 9, further per or stoppers is or are moved forward
into     comprising said outer sleeve (21) and in which prior said shaft of
said needle holder; and            to use at least two different substances
that are not - a needle (34) sealingly gripped by said neck   60   allowed
to be in contact with each other for a long and, if desired, covered by a
sheath (33) to main-  period of time can be stored separately, said sub-
tain said needle in a sterile condition;           stances being
accomodated in said barrel (23); said injector being characterized in that:
said injector being characterized in that: said cartridge comprises in
addition a sealing stop-  one of said substances is a solid that can be
inject- per (41) that is movable in said barrel, whose circum-   65   ed as
an injection liquid only after dissolution in a 15    29
EP 0 219 899 B1                  30 solvent, whereas another of said
substances is a     terzed in that said outer sleeve (21) is telescopical-
solvent for dissolving said solid;                   ly connected to said
discharge mechanism (43). 



-said discharge mechanism (43) is In operative rela-    15. An injector
according to claim 14, character- tionship to said piston (24) via a
plunger (79) and is  ized in that said discharge mechanism (43) com-
capable of telescoping movement relative to said    5   prises a coil
spring as a power source, the rear end cartridge holder (64), whereby the
contents of said  of which is accommodated in an inner pistol sleeve barrel
(23) can be moved forward in said barrel so   (68) that is slidably
provided in an outer pistol that said injector is made ready for use; and
sleeve (67); the rear end of said outer sleeve (21) is said injector
further comprises:                     provided around said outer pistol
sleeve (67) so as - between said piston (24) and said sealing stop-   10
to be telescopically slidable; and means (80-82) are per (41) a passable
stopper (72) that is movable in  provided to lock said outer pistol sleeve
in said out- said barrel and that prior to making the injector  er sleeve
after having made said injector ready for ready for use adjoins the inner
wall of said barrel  use. in a circumferentially sealing manner and keeps
16. An injector according to claim 15, character- said solid separated from
said solvent;      15  ized in that said locking means comprises a radially
- solvent by-pass means (76) for liquid in the wall  outwardly projecting
circumferential ridge or a plu- of said barrel (23), said solvent by-pass
means    rality (80) of radially located cams on the outer wall being
slightly longer than said passable stopper   of said outer pistol sleeve
(67), which ridge or which and, when said injector is made ready for use,
number of cams engages in a circumferential permitting said solvent to pass
the passable stop-   20   groove (82) in the inner wall of the rear end of
said per and reach said solid in front of said passable  outer sleeve (21).
stopper and dissolve same, but said solvent by-      17. An injector
according to claim 14, character- pass means, prior to making said injector
ready    ized in that said means for preventing said car- for use, being
sealed from said solvent present   tridge (22) in said cartridge holder
(25) from moving behind said passable stopper by means of said   25
forward while making said injector ready for use passable stopper;
comprises a plurality of resilient abutting cams (83) - prior to making
said injector ready for use, a   that are connected to a sleeve (65)
clamped around space (78) that is not filled with substance and   the rear
end of said barrel (75), that engage the that is bounded on its rear and
lateral sides by   rear edge of said cartridge holder, and that, when the
front face of said sealing stopper (41) and the   30   said injector has
been made ready for use, are un- inner wall of said barrel (23), and that
on its front  locked by a force directed oppositely to the resil- side is
in open communication with the space in   lence of the abutting cams. the
shaft of said needle holder (54), said empty     18. An injector according
to any of claims 7 and space (78) in said barrel being at least as long as
10-17, characterized in that a molded member (85) of the distance from the
front face of said piston   35   an inert material is provided in the space
in said bar- (24) or, in the presence of a separating stopper  rel provided
for said solid, or the front of the pass- behind said passable stopper, of
said separating   able stopper and/or the rear of the sealing stopper
stopper to the rear end of said solvent by-pass    or separating stopper
is/are elongated by a cylindri- means (76); and
cal part having a reduced diameter, to reduce the means (83) for preventing
said cartridge (53) in  40   volume of said space. said cartridge holder
(64) from moving forward       19. An injector according to any of claims 7
and when said injector is made ready for use.          10-18, characterized
in that: said solvent by-pass 11. An injector according to claim 7 or 10,
charac-  means in said barrel wall comprises at least one slot terized in
that said outer sleeve (21) is capable of  recessed in the inner wall of
said barrel and extend- telescoping movement around said cartridge holder
45  ing in the longitudinal direction of said barrel over a (25), and
wherein said discharge mechanism (43) is  length that slightly exceeds the
length of said pass- connected to said outer sleeve.
able stopper; or wherein the inner wall of said barrel 12. An injector
according to claim 11, character-  at the area of said solvent by-pass
means com- ized in that the injector further comprises means    prises at
least one ridge that extends in the longitu- (52) to lock said cartridge
holder (25) in said outer   50   dinal direction of said barrel over a
length that sleeve (21) after having made the injector ready for  slightly
exceeds the length of said passable stop- use.
per, so that, when said injector is made ready for 13. An injector
according to claim 12, character-  use, said stopper is deformed by contact
with said ized in that said locking means comprise a plurality  ridge, a
by-pass for the solvent behind the said of outwardly projecting resilient
lug-shaped ele-  55   passsable stopper being formed, through which ments
or catches (52) engaging behind an inwardly   said liquid can pass the
stopper. bent edge at the front end of said outer sleeve (21)   20. An
injector according to any of claims 7 and and thus preventing a forward
movement of said.      10-18, characterized in that the wall of said barrel
cartridge holder (25) in said outer sleeve, the ele-  (75) at the area of
said solvent by-pass means (76) ments or catches being connected at one end
to the   60  is deformed over a length that slightly exceeds the outer wall
of the cartridge holder and otherwise be-  length of said passable stopper
(72), so that, when ing directed forward and standing free from said
said injector is made ready for use, the solvent be- cartridge holder at an
acute angle with the cartridge  hind said stopper can pass the stopper at
the area holder wall.                                         of the
deformation; wherein said deformation of the 14. An injector according to
claim 7 or 10, charac-   65   wall of said barrel (75) comprises at least
one out-    31                 EP 0 219 899 B1                   32 wardly
projecting longitudinal bulge (76) of the bar-  der FlOssigkeiten hinter
dem Dichtstopfen die Boh- rel wall through which, when the Injector is made
rung erreichen konnen; und ready for use, the solvent behind the passable
die im wesentlichen zylindrische Einrichtung 



stopper can reach the solid in front of said stopper;  - einen Nasenteil
(28), der sich nach vorne zu -wherein said deformation of the wall of said
barrel. ..5  verengt und an seinem vorderen Ende In einer consists of at
least one inwardly projecting longitu-  Offnung (29) endet, um der Nadel
den Durchtritt dinal ridge of the barrel wall by which, when the in-
wahrend des Betriebs der Spritze zu erlauben, jector is made ready for use,
the passable stopper     und an seinem hinteren Ende sin Widerlager (48) is
deformed by contact with said ridge, a by-pass     fOr den
Nadelhalterstopfen (31) in seiner endgOlti- for the solvent behind the
passable stopper being   10  gen vorderen Position enthalt, wobei die
Offnung formed through which said liquid can reach along
gewOnschtenfalls sin Bakterienfilter enthilt; und said stopper the solid in
front of the stopper; or     - sine Bypass-Einrichtung (47) vor dem Dicht-
wherein at the area of said deformation the barrel     stopfen aufweist, um
einer oder mehreren der wall has an oval cross-section, through which,
FlOssigkeiten hinter dem  Dichtstopfen (41) es when the injector is made
ready for use, the solvent   15  zu erm6glichen, die
Nadelhalter-Bypass-Einrich- behind the passable stopper can reach the solid
in    tung (36-37) zu erreichen, wenn wihrend des Be- front of said
stopper.                                 triebs der Spritze der
Dichtstopfen und die An- zahl der Trennstopfen vorwarts bewegt werden,
Patentansprflohe                                  ..  wobei die
Bypass-Einrichtung (47) der zylindri- 20     schen Einrichtung sich in
Langsrichtung Ober 1. Automatische Spritze zum Injizieren einer oder .
eine LAnge erstreckt, die wesentlich kOrzer ist mehrerer
InjektionsfliOssigkeit(en) mit:               als die LIngen des
Dichtstopfens und des Nadel- r     einer Kombination einer im wesentlichen
zylindri-      halterstopfens zusammen; schen Einrichtung, die einen
Abgabemechanismus      wobei die im wesentlichen zylindrische Einrichtung
(43), sine oder mehrere Injektionsflssigkeit(en)   25   und die
Patronenelemente so bemessen sind, daB, und eine Mehrzahl von
Patronenelementen (22) ent-   wenn wahrend des Betriebs der Spritze der
Nadel- hAlt, wobei die Patronenelemente                    halterstopfen
(31) nach vome bewegt wurde, der einen Kolben (24), der in der im
wesentlichen zylin-  Nadelhalterstopfen mit dem Umfang dicht an die In-
drischen Einrichtung bewegbar ist und diese abdich-  nenwand der
zylindrischen Einrichtung vor der tet;
30   Bypass-Einrichtung (47) der zylindrischen Einrich- eine Anzahl -von
Trennstopfen (40) gleich der urn   tung anschlie~t, und daB der Abstand
zwischen dem sins verringerten Anzahl dieser FlOssigkeiten, wo-  hinteren
Ends (50) der Bypass-Einrichtung in der bei die Trennstopfen in der im
wesentlichen zyiindnr-  zylindrischen Einrichtung und dem Widerlager (48)
schen Einrichtung bewegbar sind und einen soichen   fOr den
Nadelhalterstopfen etwas gro8er ist als die Umfang besitzen, daB sie an die
Innenwand dieser   35   Lingen des Nadelhatterstopfens, des Dichtstop-
zylindrischen Einrichtung dicht anschlie8en, wo-    fens und der Anzahl der
Trennstopfen zusammen, durch sie die FlOssigkeiten vor Gebrauch der Sprit-
so daB, wenn alle Stopfen in ihrer endgOlligen vor- ze voneinander getrennt
halten;                     deren Position sind, sie nicht das hintere Ende
(50) einen Nadelhalter (30) mit sinem Hals (32) zum dich-  der
Bypass-Einrichtung der zylindrischen Einrich- ten Halt einer Nadel, der
gewOnschtenfalls aus ei-  40  tung vordecken. nem elastischen Material
hergestellt ist; und         2. Spritze nach Anspruch 1, bei der die im
wesent- eine Nadel (34) aufweisen, die vom Hals dicht gehal-  lichen
zylindrische Einrichtung sine Patrone (22), ei- ten und gewOnschtenfalls
von einer HOlle (33) be-    nen Patronenhalter (25), der die Patrone halt,
und deckt ist, urn die Nadel steril zu halten, -        sine auBere HOlse
(21) aufweist, die teleskopartig welche Spritze dadurch gekennzeichnet ist,
daB:  45   um den Patronenhalter herum bewegt werden kann, '   die
Patronenelemente zusatzlich eonen Dichtstop-     wobei die Patrons ein
hohles, im wesentlichen zylin- fen (41) aufweisen, wehcher in der im
wesentlichen  drisches Rohr (23) aufweist, das an beiden Enden
zylindrischen Einrichtung bewegbar ist, und dessen  offen ist;
.%, Umfang an die Innenwand der zylindrschen Einrich-   bei der der Kolben
(24) im Rohr bewegbar ist und tung dicht anschlieBt, und der vor Gebrauch
der   50   das Rohr dicht schlieBt, und der Dichtstopfen (41) Spritze -die
vorderste Injektionsfl0ssigkeit von der  und die Anzahl der Trennstopfen
(40) im Rohr be- Vorderseite der im wesentlichen zylindrischen Emn-  wegbar
sind urd Umfange haben, die an die Innen- richtung abdichtet, wobei
gewOnschtenfalls der      wand des Rohres dicht anschlieSen, Dichtstopfen
und der Nadelhalter sine einzige sin-  welche Spritze dadurch
gekennzeichnot ist, daB: heitliche Struktur aufweisen;                  55
der Dichtstopfen (41) die vorderste InjekfionsflOs- der Nadelhalter
zusatzlich einen Nadelhalterstop-   sigksit von dem vorderen Ends des
Rohres abdich- ' fen (31) aufweist, der in der im wesentlichen zylindri-
tet; und schen Einrichtung bewegbar ist, der mit seinem hin-  der
Patronenhalter (25) teren .Ends an die Vorderseite des Dichtstopfens      -
einen Kragen (26), der mit dem vorderen Ends (41) anschlieBt, der mit
seinem vorderen Ends an   60  des Rohres dicht verbunden ist; den Hals (32)
anschlieBt, der sine Langsbohrung       - den Nasenteil (28); und (35)
enthaft, die am vorderen Ends des Nadelhalter-   - einen hohlen Schaft (27)
zwischen dem Kragen stopfens mit dem DurchlaB des Halses (32) in Ver-
und dem Nasenteil aufweist, der im wesentlichen bindung steht, und der sine
Bypass-Einrichtung        den gleichen Innendurchmesser wie die Innen-
(36-37) aufweist, durch welche sine oder mehrere   65  wand des Rohres
besitzt; 17 *   C   L   M   S   *    33                  EP 0 219 899 BI
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Wand des Schaftes (27)        FlOsslgkeiten in der Wand der Einrichtung
(25- 



oder in der Wand des Rohres (23) vor dem Dicht-       75), die die
Patronenelemente enthalt, wobei die stopfen (41) vorhanden ist.
Losungsmittel-Bypass-Einrichtung  etwas langer 3. Spritze nach Anspruch 2,
dadurch gekenn-   5     als der passierbare Stopfen (72) ist und, wenn
r zeichnet, daB die Nadelhalter-Bypass-Einrichtung      die Spritze zum
Gebrauch fertiggemacht wird, es mindestens elnen an der ROckseite des
Nadelhalter-    dem  Losungsmittel erlaubt, den passierbaren stopfens
radial ausgesparten Schlitz (36) und einen   Stopfen zu passieren und den
Feststoff vor dem anschliel3enden Umfangsschlitz (37), der in der sel-
passierbaren Stopfen zu erreichen und densel- ben Seite be! der
Umfangskante ausgespart ist, ent-  10  ben zu losen, wobei aber die
Losungsmittel- halt.
Bypass-Einrichtung vwr Fertigmachen der Sprit- 4. Spritze nach Anspruch 2
oder 3, dadurch ge-      ze zum Gebrauch vom Losungsmittel, das hinter
kennzeichnet, daB die Bypass-Einrichtung der zy-      dem  passierbaren
Stopfen vorliegt, durch den lindrischen Einrichtung in der Wand des
Patronen-     passierbaren Stopfen abgedichtet ist; und halterschafts (27)
vorilegt und mindestens einen   15  - vor Fertigmachen der Spritze zum
Gebrauch ei- Schlitz (47) enthilt, der in der Innenwand des        nen Raum
(77) aufweist, der nicht mit Substanz Schaftes ausgespart ist und sich In
Langsrichtung     gefOlkt ist und der an seiner hinteren Seite und an des
Schaftes Ober eine iange erstreckt, die we-       den seitlichen Seiten
durch die Vorderseite des sentlich kOrzer ist als die Langen des Dichtstop-
Nadelhalterstopfens (31) und die Innenwand der fens (41) und des
Nadelhalterstopfens (31) zusam-   20  Einrichtung (25-75), die die
Patronenelemente men.
enthalt, begrenzt ist, wobei der leere Raum (77) 5. Spritze nach Anspruch 2
oder 3, dadurch ge-      so bemessen ist, daB der Abstand zwischen dem
kennzeichnet, daB die Bypass-Einrichtung der zy-      vorderen Ende der
Injoktionsnadel (34) und der lindrischen Einrchtung in der Wand des Rohres
1ffnung (29) im Nasenteil (28) mindestens so fan- (23) vorliegt und
mindestens eine nach auBen vor-  25  ge ist wie der Abstand von der
Vorderseite des stehende Ausbauchung der Rohrwand aufweist, die
Kolbens (24) oder, bei Vorliegen eines Trenn- sich in Langsrichtung des
Rohres Ober sine Linge      stopfens hinter dem passierbaren Stopfen (72),
erstreckt, die wesentlich k0rzer ist als die Lingen   vom Trennstopfen bis
zum hinteren Ende der L8- des Dichtstopfens und des Nadelhalterstopfens zu-
sungsmittel-Bypass-Einrichtung (76). sammen.
30     7. Spritze nach Anspruch 6, be! der die Einrich- 6. Spritze nach
einem der Anspriche 1-5, in der   tung, die die Patronenelemente enthalt,
eine Patro- vor Gebrauch mindestens zwei verschiedenen Sub-     ne und
einen Patronenhalter (25) autweist, der die stanzen, die miteinander Ober
einen lingeren Zeit-  Patrone hilt, wobei die Patrons raum nicht in Kontakt
sein dirfen, getrennt aufbe-  ein hohles, im wesentlichen zylindrisches
Rohr (75) wahrt werden k6nnen, wobei die im wesentlichen   35   aufweist,
das an beiden Enden offen ist; wobei der zylindrische Einrichtung, die
mindestens zwei ver-  Kolben (24) im Rohr bewegbar ist und das Rohr dicht
schiedene Substanzen aufnimmt, sine Einfichtung     abschlieBt; und der
Dichtstopfen (41) und die An- (25-27) aufweist, die die Patronenelemente
und sine  zahl der Trennstopfen (40) im Rohr bewegbar sind uBSere HOlse
(21) enthilt;                          und Umfinge haben, die an die
Innenwand des Roh- welche Spritze dadurch gekennzeichnet ist, daB:  40  res
dich1 anschlieBen, eine der Substanzen ein Feststoff ist, der als Injek-
welche Spritze dadurch gskennzsichnet ist, daB: tionsflfssigkeit erst nach
LUsen in einem L6sungs-  die Patrons zusatzlich einen passierbaren Stopfen
mittel injiziert werden kann, wogegen sine andere   (72) enthalt, der im
Rohr bewegbar ist und einen Um- der Substanzen ein Lbsungsmittel zum L6sen
des      fang hat, der an der Innenwand des Rohres dicht Feststoffes ist;
45   anschlieBt; der Abgabemechanismus (43) mit dem Kolben (24)      der
Dichtstopfen (41) die vorderste Injektionsflis- Ober einen Tauchkolben (79)
in wirkungsmaBiger Be-  sigkeht von dem vorderen Ende des Rohres abdich-
ziehung steht und relativ zu der Einrichtung (25-  tet; und 75), die die
Patronenelemente enthalt, teleskopartig  der Patronenhalter (25) bewegbar
ist, wobel der Inhalt der Einrichtung (25-  50  - einen Kragen, der mit dem
vorderen Ende des 75), die die Patronenelemente enthalt, einschlieBlich
Rohres dicht verbunden ist, des Nadelhalters (30) mit der Nadel (34), in
der Ein-  - den Nasenteil (28); pnd richtung (25-75), die die
Patronenelemente enthalt,   - einen hohlen Schaft zwischen dem Kragen und
vorwarts bewegt werden kann, so daB die Spritze       dem Nasenteil
autweist, der im wesentlichen den zum Gebrauch fertiggemacht wird; und
55     gleichen Innendurchmesser wie die Innenwand die Spritze weiter:
des Rohres besitzt; - zwischen dem Kolben (24) und dem Dichtstop-     wobei
die Bypass-Einrichtung der zylindrischen Ein- fen (41) einen passlerbaren
Stopfen (72), der in  richtung in der Wand des Schaftes oder in der den
Einrichtungen (25-75), die die Patronen-      Wand des Rohres (75) vor dem
Dichtstopten (41) elements enthalten, bewegbar ist und der vor  60
vorhanden ist, und wobei der leere Raum (77) an sei- Fertigmachen der
Spritze zum Gebrauch an die      nen setlfichen Seiten von der Innenwand
des Roh- Innenwand der Einrichtungen, die die Patronen-   res (75) begrenzt
ist und der leere Raum im Rohr, elemente enthalten, mit dem Umfang dicht
an-      durch welchen sich die Injektionsnadel erstreckt, schlieBt und den
Feststoff vom Losungsmittel ge-  mindestens so lang ist wie der Abstand von
der Vor- trennt halt;                                 65   derseite des
Kolbens (24) oder, bei Vorliegen sines 18 I !Il 111111
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vorn Trennstopfen bis zum hinteren Ends der L6-      hilt;
sungsmittel-Bypass-Einrichtung (76).                 wobel der Schaft (57)
so bemessen ist, daB der 8. Automatische Spritze zurn Injizieren einer oder
Raum, der von der Innenwand des Schafts und mehrerer
Injektionsflissigklit(en) mit:         5   der ROckseite des Halses
begrenzt ist, abgesehen einer Kombination eines Abgabemechanismus (43),
vom Bypass, ungefahr den gleichen Durchmesser eines Patronenhalter (64),
einer Patrons (53), die   hat wie die Innenwand des Rohres (23) und etwas
gleitend im Patronenhalter angeordnet ist, und gs-  linger ist als die
Lingen des Dichtstopfens (41) und winschtenfalls einer auBeren HOIse (21),
die tele-   der Anzahl der Trennstopfen (40) zusammen, so skoparig um den
Patronenhalter herum bewegt wer-  10   daB die Dicht- und Trennstopfen in
ihrer endgOl- den kann, welche Patrone (53):                      tigen
vorderen Position den Raum im wesentlichen - sin hohles, im wesentlichen
zylindrisches Rohr  ganz ausfOllen konnen, aber das Ends des Bypas- (23),
das an jedem Ends offen ist und sine oder   ses (60), das an das Rohr
anschlieBt, nicht be- mehrere lnjektionsflussigkeit(en) enthalt;
decken. - einen Kolben (24), der im Rohr bewegbar ist und   15  9. Spritze
nach Anspruch 8, dadurch gekenn- dieses abdichtet;
zeichnet, daB: - sine Anzahl von Trennstopfen (40) gleich der    der
Nadelhalter (54) zwei Tells enthalt, wobei der er- um sins verringerten
Anzahl von Fl~ssigkeiten,    ste Tell den Kragen (55) und den Schaft (57)
enthilt wobei die Trennstopfen im Rohr bewegbar sind      und der andere
Tell den Hals (56) enthalt, der und Umfange haben, die an der Innenwand des
20   Schaft an seinem vorderen Ends durch eine Stirn- Rohres dicht
anschlielen und dadurch die FlMs-    wand (59) verschlossen ist und der
Bypass in der sigkeiten im Rohr vor dem Gebrauch der Spritze    Wand des
Schaftes durch mindestens einen Durch- getrennt halten;
laB (60) gebildet ist, der in der Seitenwand des - einen Nadelhalter (54)
mit:                     Schaftes (57) ausgespart ist und sich in
LAngsrich- (i) sinem Kragen (55), der mit dem vorderen En-   25  tung
desselben erstreckt, wobei der DurchlaB mit de des Rohres (23) dicht
verbunden ist;         mindestens sinem  radial in der Vorderflache der
(ii) einem Hals (56) zurn dichten Halt einer Na-  Stimwand (59)
ausgesparten Schlitz (61) in Verbin- del;
dung steht und der Halsteil (56) des Nadelhalters ei- (iii) einem hohlen,
im wesentlichen zylindrischen  nen Flansch (58) enthalt, der einen ungefahr
gleich Schaft (57) zwischen dem Kragen und dem    30   grolen Durchmesser
wie die Stimwand (59) des Hals;
Schaftes (57) hat, durch welchen Flansch der Hals- (iv) einem Bypass in der
Wand des Schafts,      tell an seiner Umfangskante dicht mit der Vorderfli-
durch den sine oder mehrere Fllssigkeiten hin-  che der Stimwand des
Schaftes so verbunden ist, ter dem Dichtstopfen die Injektionsnadel errel-
daB die Halsoffnung mit dem mindestens eonen in der chen k6nnen, wenn
wahrend des Betriebs der   35   vorderen Begrenzungswand ausgesparten
Schlitz Spritze der Stopfen oder die Stopfen in den     In Verbindung
steht; und Schaft des Nadelhalters vorwArts bewegt wer-    daB die
mindestens sine Offnung (63) in der Wand den; und
des Schaftes (57) im vorderen Ends der Seiten- 0      - sine Nadel (34)
autweist, die vom Hals dicht ge-  wand oder dort, wo die Seitenwand und die
Stim- halten und gewunschtenfalls von einer Hulls (33)   40   wand
aneinander anschlieBen, ausgespart ist. bedeckt ist, urn die Nadel in
sterilem Zustand zu   10. Spritze nach Anspruch 8 oder 9, die welter
halten;                                           die AuBere H0lse (21)
autweist und in der vor Ge- welche Spritze dadurch gekennzeichnet ist, daB:
brauch mindestens zwei verschiedene Substanzen, die Patrons zusatzlich
einen Dichtstopfen (41) auf-  die miteinander Ober einen lingeren Zeitraum
nicht * ~  weist, der im Rohr bewegbar ist und dessen Umfang   45  in
Kontakt sein dOrfen, getrennt aufbewahrt werden an die Innenwand des Rohres
dichtend anschlieBt     konnen, wobei die Substanzen im Rohr (23) unterge-
und der vor Gebrauch der Spritze die vorderste In-  bracht sind;
jektionsflssigkeit vom vorderen Ends des Rohres    welche 'Spritze dadurch
gekennzeichnet ist, daB: abdichtet;
sine der Substanzen ein Feststoff ist, der als Injek- der Bypass in der
Wand des Schafts (57) minde-   50  tionsfl0ssigkeit erst nach Losen in
einem Losungs- stens einen DurchlaB (60) enthilt, der in der Wand  mittel
injiziert werden kann, wogegen sine andere des Schafts ausgespart ist und
den Raum  im         der Substanzen ein Losungsmittel zum Losen des Schaft,
der durch die Innenwand des Schafts und     Feststoffs ist; die R0ckseite
des Halses begrenzt ist, mit der Off-  der Abgabemechanismus (43) mit dem
Kolben (24) nung des Halses (56) des Nadelhalters verbindet,  55   Ober
einen Tauchkolben (79) in wirkungsmafiger Be- wobei der DurchlaB von
ungefahr der hinteren Kan-   ziehung steht und relativ zum Patronenhalter
(64) te des Schafts Ober inen Tell der Linge des Schaf-  tbleskopartig
bewegbar ist, wobei der Inhalt des tes, die wesentlich k~rzer ist als die
Linge des    Rohres (23) im Rohr nach vome bewegt werden Dichtstopfens, in
offener Verbindung (bei 62) mit   kann, so daB die Spritze zum Gebrauch
fertigge- dem Raum im Schaft steht, aber im Obrigen Teil vom   60   macht
wird; und Raum getrennt ist; und                              die Spritze
welter: am vorderen Ends des Schalts (57) mindestens          - zwischen
dem Kolben (24) und dem Dichtstop- sine Offnung (63) in der Wand des
Schafts aus-        fen (41) einen passierbaren Stopfen (72). der im
gespart ist, wobei die Offnung den Raum im Schaft     Rohr bewegbar ist und
der vor Fertigmachen der mit dem Inneren des Patronenhalters (64) verbin-
65  Spritze zurn Gebrauch an die Innenwand des Roh- 19 1 I!IIIIJ 11111
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res mit dem Umfang dicht anschlielt und den       stolenhOlse (67)
vorgesehen ist; des hintere Ende Feststoff vom Losungsmittel getrennt halt;
der auBeren HOlse (21) teleskoparlig verschiebbar - eine
Losungsmittel-Bypass-Einrichtung (76) fOr  um die auBere Pistolenhulse (87)
herum vorgesehen FlOssigkeiten in der Wand des Rohres (23), wobei  ist; und
eine Einrichtung (80-82) vorgesehen ist, um die
L6sungsmittel-Bypass-Einrichtung etwas lan-   5   die au~ere PistolenhOlse
in der AuBeren HOlse zu ger als der passierbare Stopfen ist und, wenn die
verriegeln nachdem die Spritze zum Gebrauch fer- Spritze zum  Gebrauch
fertiggemacht wird, es      tiggemacht wurde. dem  Losungsmitlel erlaubt,
den passierbaren        16. Spritze nach Anspruch 15, dadurch gekenn-
Stopfen zu passieren und den Feststoff vor dem    zeichnet, daB die
Verriegelungseinrichtung einen passierbaren Stopfen zu orreichen und
densel-  10  radial nach auBen vorstehenden Umfangssteg oder ben zu losen,
wobei aber die Losungsmittel-       eine  Mehrzahl (80) von  radial
angeordneten Bypass-Einrichtung vor Fertigmachen der Sprit-    Nocken an
der AuBenwand der AuBeren Pistolenhul- ze zum Gebrauch vom Losungsmittel,
das hinter     se (67) aufweist, wobei dieser Steg oder diese An- dem
passierbaren Stopfen vorliegt, durch den     zaht von Nocken in eine
Umfangsnut (82) in der In- passierbaren Stopfen abgedichtet ist;        15
nenwand des hinteren Endes der auferen HOlse ein- - vor Fertigmachen der
Spritze zum Gebrauch ei-   greift. nen Raum (78), der nicht mit Substanz
gefOllt ist   17. Spritze nach Anspruch 14, dadurch gekenn- und der an
seiner hinteren Seito und an den seitli-  zeichnet, daB die Einrichtung, um
die Patrone (22) im chen Seiten durch die Vorderseite des Dichtstop-
Patronenhalter (25) daran zu hindem sich wahrend fens (41) und die
Innenwand des Rohres (23) be-   20   des Fertigmachens der Spritze zum
Gebrauch vor- grenzt ist, und der an seiner Vorderseite in offe-  warts zu
bewegen, eine Mehrzahl von elastischen ner Verbindung mit dem Raum im
Schaft des         Widerlagemocken (83) aufweist, die mit einer um
Nadelhalters (54) ist, wobei der ieore Raum (78)  das hintere Ends des
Rohres (75) festgeklemmten im Rohr mindestens so lang ist wie der Abstand
HOlse (65) verbunden sind, mit der hinteren Kante von der Vorderseite des
Kolbens (24) oder bei  25   des Patronenhalters in Eingriff stehen, und,
wenn Vorliegen eines Trennstopfens hinter dem pas-     die Spritze zum
Gebrauch ferliggemacht wurde, sierbaren Stopfen, vom Trennstopfen bis zurn
durch eine gegen die Elastizitit der Widerlager- hinteren Ends der
Losungsmittel-Bypass-Einrich-   nocken gerichtete Kraft entriegelt werden.
tung (76); und                                      18. Spritze nach einem
der Anspruche 7 und 10- - eine Einrichtung (83) aufweist um die Patrone
30   17, dadurch gekennzeichnet, daB ein Formtell (85) (53) im
Patronenhalter (64) daran zu hindern sich  aus einem inerten Material in
dem fOr den Feststoff vorwarts zu bewegen, wenn die Spritze zum Ge-
vorgesehenen Raum im Rohr vorgesehen ist, oder brauch fertiggemacht wird.
der Vorderteil des passierbares Stopfens und/oder 11. Spritze nach Anspruch
7 oder 10, dadurch ge-  der hintere Tell des Dichtstopfens oder Trennstop-
kennzeichnet, daB die au~ere HOlse (21) teleskopar-  35  fens durch einen
zylindrischen Tell mit verringertem tig um den Patronenhalter (25) herum
bewegbar ist   Durchmesser verlangert ist/sind, umr das Volumen und der
Abgabemechanismus (43) mit der auBeren      des Raums zu verringem. HOlse
verbunden ist.                                  19. Spritze nach einem der
AnsprOche 7 und 10- 12. Spritze nach Anspruch 11, dadurch gekenn-     18,
dadurch gekennzeichnet, daB: die Lbsungsmittel- zeichnet, daB die Spritze
weiters Einrichtungen (52)   40   Bypass-Einrichtung in der Rohrwand
mindestons ei- enthalt, um den Patronenhalter (25) in der AuBeren  nen in
der Innenwand des Rohres ausgesparten HOlse (21) zu verriegeln, nachdern
die Spritze zurn  Schlitz aufweist, der sich in Langsrichtung des Roh-
Gebrauch fertig gemacht wurde.                      res Ober eine Lange
erstreckt, die die Lange des 13. Spritze nach Anspruch 12, dadurch gekenn-
passierbaren Stopfens etwas Obersteigt; oder die zeichnet, daB  die
Verriegelungseinrichtung eine   45  Innenwand des Rohres im Bereich der
L6sungsmit- Mehrzahl von nach auBen vorstehenden elasti-
tel-Bypass-Einrichtung mindestens eonen Steg ent- schen nasenfnrmigen
Elementen oder Klinken (52)     halt, der sich in Langsrichtung des Rohres
Ober ei- aufweist, welche hinter elner nach innen gebogenen  ne Lange
erstreckt, die die Lange des passierbaren Kante am vorderen Ends der
auBeren HOlse (21) ein-  Stopfens etwas Obersteigt, so daB, wenn die Sprit-
greifen und so sine Vorwirtsbewegung des Patro-   so   ze zum Gebrauch
fertiggemacht wird, der Stopfen nenhalters (25) in die aulere HOlse
verhindern, wo-  durch Kontakt mit dem Steg verformt wird, wobei ein bei
die Elemente oder Klinken an einem Ende mit der  Bypass fOr das
Losungsmittel hinter dem passierba- auBeren Wand des Patronenhalters
verbunden          ren Stopfen gebildet wird, durch den die Flussigkeit
sind und andererseits unter einern spitzen Winkel   den Stopfen passieren
kann. mit dem Patronenhalter frei vom Patronenhalter weg   55  20. Spritze
nach elnem der AnsprOche 7 und 10- abstehen und nach vome gerichtet sind.
18, dadurch gekennzeichnet, daB die Wand des Roh- 14. Spritze nach Anspruch
7 oder 10, dadurch ge-  res (75) im Bereich der Lfsungsmittel-Bypass-Ein-
kennzeichnet, daB die AuBere HOlse (21) mit dem     richtung (76) Ober eine
Lange verformt ist, die die Auslosemechanismus (43) teleskopartig verbunden
Lange des passierbaren Stoptens (72) etwas Ober- ist.
60  steigt, so daR, wenn die Spritze zum Gebrauch fer- 15. Spritze nach
Anspruch 14, dadurch gekenn-    tig gemacht wird, das Losungsmittel hinter
dem pas- zeichnet, daB der Abgabemechanismus (43) sine       sierbaren
Stopfen den Stopfen im Bereich der Ver- Schraubenfeder als Energiequelle
enthalt, deren     formung passieren kann; die Verformung der Wand hinteres
Ende in einer inneren PistolenhOlse (68) un-  des Rohres (75) mindestens
sine nach auBen gerich- tergebracht ist, welche gleitbar in einer AuBeren
Pi-  65  tote langliche Ausbauchung der Rohrwand auf- 20    1          lull
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weist, durch welche, wenn die Spritze zum Go-        contact dudit col
(32), qui comporte un alsage longi- brauch fertig gemacht wird, das
L6sungsmittel hin-  tudinal (35) qui, & l'extremit6 frontale dudit obtura-
ter dem  passierbaren Stopfen den Feststoff vor     teur du porte-aiguille,
communique avec le conduit dem Stopfen erreichen kann; die Verformung der
ou canal dudit col (32) et qui comprend un moyen de Wand des Rohres aus
mindestens einem nach innen    5   derivation (36-37) a travers lequel
ledit liquide ou vorstehenden langlichen Steg der Rohrwand be-
lesdits  plusieurs  liquides  derriere  l'obturateur steht, durch welchen,
wenn die Spritze zum Ge-       d'etanch6it6 peuvent atteindre ledit
alesage; et brauch fertiggemacht wird, der passierbare Stop-    ledit
6elment sensiblement cylindrique comprend: fen durch Kontakt mit dem Steg
verformt wird, wo-      - une portion de nez (28) qui est effil6e vers 'in-
*bei ein Bypass fOr das Losungsmittel hinter dem    10    terieur en
direction vers l'avant et se termine a passierbaren Stopfen gebildet wird,
durch welchen      son extremite avant avec une ouverture (29) die
Flissigkeit entlang dem Stopfen den Feststoff      pour permettre le
passage de ladite aiguille pen- vor dem Stopfen erreichen kann; oder im
Bereich        dant le fonctionnement de la seringue et corn- der
Verformung die Rohrwand einen ovalen Quer-         prend a son extremit6
arriere une butee (48) pour schnitt hat, durch welchen, wenn die Spritze
zum    15    ledit obturateur (31) du porte-aiguille dans sa po- Gebrauch
fertig gemacht wird, das Losungsmittel       sition finale la plus en
amont, ladite ouverture, si hinter dem passierbaren Stopfen den Feststoff
vor     desir6, comprenant un filtre a bactedes; et dem Stopfen erreichen
kann.                            - des moyens de d6rivation (47) en avant
dudit obturateur d'etancheite pour permettre audit liqui- 20     de ou
auxdits plusieurs liquides derriere l'obtura- Revendications
tour d'etancheite (41) d'atteindre ledit moyen de derivation (36-37) du
porte-aiguillOe lorsque, pen- 1. Une seringue automatique pour injecter un
ou     dant le fonctionnement de la seringue, I'abtura- plusieurs liquides
d'injection, comportant:           teur d'tanch6lt6 et ledit certain nombre
de bou- une -combinaison d'un element sensiblement cylindri-  25  chons de
separation sont deplaces vers l'avant, quo contenant un mecanisme
d'6vacuation (43), un      lesdits moyens de derivation (47) de 1'4t6ment
cy- ou plusieurs liquides d'injection et plusleurs 6el-   lindrique
s'tendant en direction longitudinale sur ments de cartouche (22), lesdits
6elments de cartou-  une longueur qui est substantieltement plus cour- che
comportant:                                       te que les longueurs
combinees dudit obturateur un piston (24) qui est mobile dans ledit element
son-   30  d'4tancheit4 et dudit obturateur du porte-aiguille; siblement
cylindrique et qui forme celui-ci d'une ma-  dans laquelle (seringue),
ledit element cylindrique et nleree tanche;
lesdits el6ments de cartouche sont proportionn6s un certain nombre
d'obturateurs ou bouchons de s6-  de sorte quo lorsque, pendant le
fonctionnement de paration (40) dont le nombre est inferieur d'une uni-.
ladite seringue, ledit obturateur (31) du porte- te au nombre desdits
liquides, lesdits obturateurs   35   aiguille a ete deplac6 vers l'avant,
ledit obturateur de separation 6tant mobiles dans ledit 6l6ment sensi-  du
porte-aiguille est circonferentiellement au con- blement cylindrique et
ayant des circonf6rences ou  tact, de maniere etancho, avec la paroi inteme
dudit peripheries qui sont au contact de la paroi interne  e6lment
sensiblement cylindrique en avant desdits dudit el6ment cylindrique de
maniere etanche, ce qui  moyens de derivation (47) de l76t6ment cylindrique
maintient separes lesdits liquides Wun de lautre  40   et quo la distance
entre l'extrdmitd arriere (50) des- avant i'utilisation de ladite seringue;
dits moyens de derivation de-l'element cylindrique et un porte-aiguille
(30) comportant un col ou etrangle-  ladite but6e (48) pour l'obturateur du
porte-aiguille ment (32) pour serrer, en formant joint, une aiguille,  est
1lgerement plus grande quo les longueurs combi- et, si on le d6sire,
r6alis6 en une matiere elastique;  n6es dudit obturateur du porte-aiguille,
dudit obtu- et                                             45  rateur
d'dtanch6ite et dudit certain nombre d'obtura- une aiguille (34) serree, en
formant joint, par ledit  tours de s6paration, de sorte quo, lorsque tous
les col et, si on le desire, recouverte d'un fourreau ou  obturateurs
precites se trouvent dans les positions gaine (33) pour maintenir ladite
aiguille en condition  finales les plus en avant, its no couvrent pas
l'extr- sterile;                                            mit6 arriere
(50) desdits moyens de derivation de ladite seringue etant caracteris6e en
co quo:  50  I'element cylindrique. lesdits 6e6ments de cartouche
comprennent en          2. Une seringue selon la revendication 1, dans la-
outre un obturateur d'6tanch6it6 (41) qui est mobile  quell. ledit 6elment
sensiblement cylindrique com- dans [edit 6e6ment sensiblement cylindrique,
dont la  prend une cartouche (22), un porte-cartouche (25) circonf6rence
est au contact de la paroi interne du-  portant ladite cartouche, et un
manchon exteme (21) dit element cylindrique de maniere Mtanche, et qui,  55
qui peut etre deplac6 t6lescopiquement autour dudit avant l'utilisation de
la seringue, separe de fagon  porte-cartouche, ladite cartouche comprenant
un etanche le liquide dinjection le plus en amont de   canon ou fOt creux
(23), sensiblement cylindrique, Iavant dudit el6ment sensiblement
cylindrique, ledit  qui est ouvert a chaque extr6mit6; obturateur
d'Atancheite et ledit porte-aiguille consti-  dans laquelle ledit piston
(24) est mobile dans ledit tuant, si on le desire, une seuls structure
unitaire;  60  fOt et ferme de manibre 6tanche ledit fOt; et ledit ledit
porte-aiguille comprend en outre un obturateur  bouchon d'6tanch6it6 (41)
et le nombre de bouchons (31) du porte-aiguille qui est mobile dens
l'6lement  d'etanchede (40) sont d6plagables dans ledit fOt et sensiblement
cylindrique, qui & son extremite arriere  ont des circonferences qui sont
au contact de la pa- est au contact de la face frontale dudit obturateur
roi interne dudit fOt de maniere Mtanche, d'etancheitb (41), qui a son
extrbmite frontale est au   65  ladite seringue etant caracteris6e en ce
que: 21     1111111111111111111111111111l *   C   L   N   s   *    
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42 ledit obturateur d'tanch6it (41) s6pare de maniere  75) contenant
lesdits 6lements de cartouche, en etanche le liquide d'injection le plus en
avant de l'ex-  consequence de quoi ladite seringue est rendue ap- tremit6
avant dudit fat; et                         te a fonctionner; et ledit
porte-cartouche (25) comprend:                ladite seringue comprend en
outre: - un collet (26) connecte a l'extremite avant dudit   5  - entre
ledit piston (24) et ledit obturateur d'etan- fat de manibre etanche;
cheite (41), un obturateur contournable (72) qui - ladite portion de nez
(28); et                    est mobile dans lesdits moyens (25-75)
contenant - un arbre creux (27) entre ledit collet et ladito  lesdits
6l6ments de cartouche et qul, avant que la portion de nez, qui a
sensiblement le meme diame-   seringue soit rendue prete & I'emploi, est au
con- tre inteme que la paroi interne dudit fOt;   10    tact de la parol
inteme desdits moyens contenant dans laquelle lesdits moyens de derivation
(47) de     lesdits elements de cartouche de maniere circon- I'element
cylindrique sont pr6vus dans la paroi dudit  ferentiellement etanche et
maintient ledit produit arbre (27) ou dans la paroi dudit fOt (23) en avant
solide separ6 dudit solvant; dudit obturateur d'6tanch6it6 (41).
- un moyen de d6rivation de solvant (76) pour li- 3. Une seringue selon la
revendication 2, carac-   15  quide dans la paroi desdits moyens (25-75)
conte- teris6e en co que le dit moyen de d6rivation du por-  nant lesdits
elements de cartouche, ledit moyen te-aiguille comprend au moins une fente
(36) 6vid~e   de d6rivation de solvant etant legerement plus radialement
dans la face arriere de l'obturateur du   longs que ledit obturateur
contournable (72) et porte-aiguille et une fente circonferentielle adjacen-
qui, loreque ladite seringue est rendue prete & to (37) evid6e dans la meme
face sur le bord circon-   20    I'emploi, permet audit solvant de
contourner l'ob- ferentiel.
turateur contoumable et atteindre ledit produit 4. Une seringue selon la
revendication 2 ou 3, ca-  solide en avant dudit obturateur contoumable et
ract6rise en co que lesdits moyens de derivation de   dissoudre celui-ci,
mais ledit moyen de derivation l'element cylindrique sont menages dans la
paroi du-  de solvant etant, avant que la seringue soit ren- dit arbre (27)
du porte-cartouche et comprennent   25  due prete a l'emploi, s6pares de
maniere etanche au moins une fente (47) qui est evid6e dans la paroi  du
solvant present derriere ledit obturateur con- inteme dudit arbre et
s'etend en direction longitudi-  toumable au moyen dudit obturateur
contouma- nale dudit arbre sur une longueur qui est sensible-   ble; et
ment plus courte que les longueurs combinees dudit    - avant de rendre
ladite seringue prete a l'emploi, obturateur d'etancheite (41) et dudit
obturateur (31)   30  un espace (77) qui nest pas rempli de substance du
porte-aiguille.                                    et qui a ses cotes
arniere et lateraux est limite par 5. Une seringue selon la revendication 2
ou 3. ca-  I'avant dudit obturateur (31) du le porte-aiguille et racterisee
en ce quo lesdits moyens de derivation     la paroi inteme desdits moyens
(25-75) contenant de l'element cylindrique sont m6nages dans la paroi
lesdits elements de cartouche, ledit espace viole dudit fOt (23) et
comprennent au moins une protube-   35    (77) tant proportionne pour que
la distance en- rance qui fait saillie vers l'exterieur de ladite paroi
tre 1'extrdmitd avant de ladite aiguille d'injection du fOt et s'etend dans
la direction longitudinale dudit  (34) et ladite ouverture (29) dans ladite
portion fOt sur une longueur qui est sensiblement plus cour-  de nez (28)
soit au moins aussi grande quo la dis- to que les longueurs combinees dudit
obturateur       tance depuis la face avant dudit piston (24) ou,
d'etancheite et dudit obturateur du porte-aiguille.  40  en pr6sence d'un
obturateur de separation der- 6. Une seringue selon l'une quelconque des
re-      riere l'obturateur contournable (72), dudit obtura- vendications
1-5, dans laquelle, avant utilisation, au  tour de s6paration jusqu'a
l'extremit6 arribre du- moins deux substances diff6rentes. qui ne doivent
dit moyen de derivation (76) de solvant. pas Otre mises en contact l'une
avec lautre pendant   7. Une seringue selon la revendication 6, dans la-
une longue p6riode do temps, peuvent 6tre sto-   45   quello lesdits moyens
contenant lesdits 6elments de ckees s6parement, dans laquelle ledit 6l6ment
sensi-  cartouche comprennent une cartouche et un porte- blement
cylindrique, qui recoit au moins deux subs-  cartouche (25) portant ladite
cartouche, ladite car- tances differentes, comprend des moyens (25-27)
touche comprenant: qui contiennent lesdits elements de cartouche et un  un
fOt ou canon creux (75) sensiblement cylindrique, manchon externe (21),
50   qui est ouvert a chaque extremit6, ledit piston (24) ladite seringue
6tant caracterisee en ce que:       etant mobile dans ledit fOt et fermant
d'une maniere une desdites substances est constituee par un pro-  stanche
ledit fOt; et ledit obturateur d'6tancheit6 duit solide qui pout etre
injecte on tant quo liquido  (41) et le nombre d'obturateurs de separation
(40) d'injection seulement apres dissolution dans un sol-  sont mobiles
dans ledit fOt et ont des circonf6ren- vant, alors qu'une autre desdites
substances ost  55   ces qui sont au contact de la paroi interne dudit fOt
un solvant pour dissoudre ledit produit solide;     de maniere etanche;
ledit mecanisme d'6vacuation (43) se trouve en rela-  ladite seringue 6tant
caracterisee en ce que: tion op6rationnelle avec ledit piston (24) par
l'inter-  ladite cartouche comprend en outre un bouchon mediaire d'un
plongeur (79) et est capable d'un mou-  contournable (72) qui est mobile
dans ledit fOt et a vement telescopique par rapport auxdits moyens   60
une circonference ou p6riph6rie qui est au contact (25-75) contenant
lesdits el6ments de cartouche,    de la paroi interne dudit fOt de maniere
etanche; grace a quoi les contenus desdits moyens (25-75)   ledit
obturateur d'etancheite (41) ferme de maniere contenant lesdits elements de
cartouche, y compris  etanche le liquido d'injection le plus en avant de
l'ex- ledit porte-aiguille (30) avec ladite aiguille (34) pout  tremit6
avant dudit fOt; etre deplac6e vers l'avant dans lesdits moyens (25-   65
ledit porte-cartouche (25) comprend:    43                  EP 0 219 899 B1
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-un collet connecte a Iextremit6 avant dudit fWt  niere 6tanche avec la
paroi interne dudit fOt, et qul, de manibre 6tanche;
avant l'utilisation de ia seringue, separe de maniere - ladits portion de
nez (28); et                  Mtanche le liquide d'injection le plus en
amont de Pex- - un arbre creux, entre ledit collet et ladite portion
tr6mite avant dudit fWt; de nez ayant, sensiblement le meme diamAtre in-
5  ladite derivation dans la paroi dudit arbre (57) teme que la parol
interne dudit fWt;              comprend au moins un conduit (60) evid6
dans la pa- dans laquelle seringue, lesdits moyens de d6riva-   roi dudit
arbre et qui met en communication l'espace tion de l'el6ment cylindrique
sont menag6s dans la   dans l'arbre limite par la paroi interne de l'arbre
et la paroi dudit arbre ou dans la parol dudit fOt (75) en  face arriere du
col avec l'ouverture du col (56) du- avant de l'obturateur d'etancheite
(41), et dans la-   10   dit porte-aiguille, ledit conduit, depuis
approximati- quelle ledit espace vide (79) est limite sur ses c6tes  vement
le bord arriere dudit arriere sur une partie lat6raux par la paroi interne
dudit fOt (75), ledit es-  de la longueur dudit arbre sensiblement plus
courte pace vide dans Is ftt, a travers lequel s'6tend ladite  quo la
longuour dudit obturateur d'tancheite, 6tant aiguille d'injection, etant au
moins aussi long que la  en communication libre (en 62) avec ledit espace
distance depuis la face avant dudit piston (24) ou,   15   dans ledit
arbre, mais pour la partle restantb etant en pr6sence d'un obturateur de
separation derriere  s6pare dudit espace; et l'obturatbur contoumable,
dudit obturateur de sepa-  a l'extr6mite avant dudit arbre (57), au moins
une ration jusqu'a l'extr6mit6 arriere dudit moyen de d6ri-  ouverture (63)
est 6videe dans la paroi dudit arbre, vation du solvant (76).
ladite ouverture faisant communiquer ledit espace 8. Une seringue
automatique pour injecter un ou   20   dans ledit arbre avec l'int6rieur du
porte-cartouche plusieurs liquides d'injection, comprenant:         (64),
ladite ouverture, si d6sire, comprenant un fit- une combinaison d'un
m6canisme d'evacuation (43),   tre a bacteries; un porte-cartouche (64),
une cartouche (53) qui est  dens laquelle ledit arbre (57) est proportionn6
de positionnee de manibre coulissante dans ledit porte-  sorte que ledit
espace limite par la paroi intome du- cartouche, et, si on le desire, un
manchon exteme   25   dit arbre et la face arriere dudit col, except6
ladite (21) qui pout etre d6plac6 t6lescopiquement autour  derivation, a
sensiblement to meme diambtre que la du porte-cartouche, ladite cartouche
(53) compre-   paroi interne dudit fOt (23) et est legerement plus nant:
long quo les longueurs combinees dudit bouchon - un fMt ou canon creux
(23), sensiblement cylin-  d'6tancheit6 et dudit certain nombre
dobturateurs drique, qui est ouvert a chaque extremite et con-   30   de
separation (40), de sorte quo lesdits obturateurs tient un ou plusieurs
liquides d'injection;       d'etancheite et de separation dans la position
finale - un piston (24) qui est mobile dans ledit fOt et for-  en avant
puissent remplir ledit espace sensiblement me de maniere Mtanche celul-ci;
entibrement, mais ne recouvrent pas lextr6mit6 de - un certain nombre
d'obturateurs de separation   ladite derivation (60) qui est au contact
dudit fOt. (40) dont le nombre est inferieur d'une unite au   35  9. Une
seringue selon la revendication 8, carac- nombre desdits liquides, lesdits
obturateurs de   teris6e en ce que: separation etant mobiles dans ledit fOt
et ayant  ledit porto-aiguille (54) comprend deux portions, la des
circonf6rences ou periph6ries qui sont au     premiere portion compronant
ledit collet (55) et ledit contact de la paroi interne dudit fOt de maniere
arbre (57), I'autre portion comprenant ledit col (56), Mtanche, ce qui
maintient s6par6s lesdits liquides   40  ledit arbre 6tant ferm6 a son
extremit6 avant au les uns des autres dans ledit fut avant lutilisation
moyen d'une paroi d'extr6mit6 (59) et ladits deriva- de ladite seringue;
tion dans la paroi dudit arbre 6tant form6e par au - un porte-aiguille (54)
comprenant:              moins un conduit (60) 6vid6 dans Ila paroi
laterale du- (i) un collet (55) connecte a l'extremite avant  dit arbre
(57) et s'4tendant en direction longitudinale dudit ftt (23) de maniere
6tanche;         45   de celui-ci, ledit conduit communiquant avec au (ii)
un col (56) pour serrer de maniere etanche  moins une fente (61) 6videe
radialement dans la face une aiguille;
avant de ladite parol d'extr6mit6 (59) et ladite por- (iii) un arbre creux
(57), sensiblement cylindri-  tion de col (56) dudit porte-aiguille
comprenant un que, entre ledit collet et tedit col;           bourrelet
(58) de diametre approximativement aussi (iv) une derivation dans la paroi
dudit arbre, a   50   grand que la paroi dextremit6 (59) dudit arbre (57),
travers laquelle ledit liquid. ou lesdits plu-  la portion de col, & son
bord circonf6rentiel, etant sieurs liquides derriere ledit obturateur
d'etan-  connect6e de maniere Mtanche, au moyen dudit ch6it6 peuvent
atteindre laiguille dinjection   bourrelet, a la face avant de la paroi
d'extrdmit6 du- lorsque, pendant le fonctionnement de la serin-  dit arbre
de tells maniere que ladite ouverture de col gue, Iobturateur ou les
obturateurs sont depla-  55   communique avec ladite au moins une fente
6videe c6s vers lavant dans ledit arbre dudit porte-   dans la face avant
de ladit. paroi d'extr6mite; et aiguille; et
ladite au moins une ouverture (63) dans la paroi du- - une aiguille (34)
serr6e de maniere Mtanche par  dit arbre (57) est evidee dans l'extr6mit6
avant de ledit col, et, si on le desire, recouverte par un  ladite paroi
laterale ou a l'endroit ou la paroi lat6rale fourreau ou une gain. (33)
pour maintenir ladite  60   et ladite paroi d'extr6mite sont au contact
l'une de aiguille en condition sterile;                    I'autre. ladite
seringue etant caracteris6e en ce quo:         10. Une seringue selon la
revendication 8 ou 9, ladite cartouche comprend en outre un obturateur
qui comprend en outre ladite gains ext6rieure (21) et d'etancheite (41) qui
est mobile dans ledit fut, dont la  dans laquelle, avant utilisation, au
moins deux subs- circonference ou peripherie est au contact de ma-   65
tances differentes, qui ne doivent pas etre en con- 23 C 1111111111111111
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l'autre pendant une longue periode  des moyens (52) pour verrouiller ledit
porte-cartou. de temps, peuvent etre stockees separement, lesdi-  che (25)
dans ledit manchon exteme (21) apres que tes substances 6tant logees dans
ledit fOt (23);   la seringue a ete rendue prete a lemploi. ladite seringue
etant caract6ris6e en ce que:         13. Une seringue selon la
revendication 12, carac- I'une desdites substances est un produit solide
qui   5   terisee en ce que ledit mecanisme de verrouillage peut etre
injecte en tant que liquide d'injection soule-  comprend plusieurs el6ments
ou loquets (52) en for- ment apres dissolution dans un solvant, alors
me de tenons 6lastiques en salle vers l'ext6rieur, qu'une autre desdites
substances est un solvant     qui viennent en prise derriere un bord
recourb6 pour dissoudre ledit produit solide;               vers
l'interieur a I'extrem6r  avant dudit manchon ex- ledit mecanisme
d'evacuation (43) est en relation   10  teme (21) et empechent ainsi un
mouvement vers operationnelle avec ledit piston (24) par l'interm&  l'avant
dudit porte-cartouche (25) dans ledit man- diaire d'un plongeur (79) et est
capable de mouve-  chon exterieur, les 6l6ments ou loquets 6tant con- ment
telescopique relativement audit porte-cartou-  nect6s a une extr6mit6 & la
paroi exterieure du por- che (64), grAce a quo! les contenus dudit fit (23)
te-cartouche  et etant autrement dirig6s vers peuvent etre d6plac6s vers
lavant dans ledit ftt de   15  I'avant et 6tant fibres du porte-cartouche a
angle sorte que ladite seringue soft rendue prete a Pern-  aigu avec la
paroi du porte-cartouche. ploi; et
14. Une seringue selon la revendication 7 ou 10, ladite seringue comprend
en outre:                 caracterisee en ce que ledit manchon exteme (21)
- entre ledit piston (24) et ledit obturateur d'4tan-  est connecte
telescopiquement audit mecanisme chett6 (41), un obturateur contournable
(72) qui  20  dsevacuation (43). est mobile dans ledit fOt et qui, avant
que la serin-  15. Une seringue selon la revendication 14, ca- gue soit
rendue prate a l'emploi, est au contact de  racterisee en ce que ledit
mecanisme d'evacuation la paroi interne dudit fut de maniere circonferen-
(43) comprend un ressort h6licoldal constituant tiellement 6tanche et
maintient ledit produit solide  source d'6nergie, I'extremit6 arriere de
celui-ci s6par6 dudit solvant;                       25   etant log6e dans
un manchon de pistolet interne (68) - des moyens de derivation de solvant
(76) pour  qui est dispose de maniere coulissante dans un man- liquide dans
la parol dudit fKt (23), lesdits moyens  chon de pistolet externe (67);
I'extrbmite arriere du- de derivation de solvant etant legerement plus
dit manchon externe (21) est disposee autour du longs quo ledit obturateur
contoumable et per-   manchon de pistolet exteme (67) de maniere A pou-
mettant audit solvant, lorsque ladite seringue est  30  voir coulisser
t6lescopiquement; et des moyens (80- rendue prAte A l'emploi, de contourner
lrobtura-  82) sont pr6vus pour verrouller ledit manchon de teur
contournable et atteindre ledit produit solide  pistolet exteme dans ledit
manchon externe apres en avant de Iobturateur contoumable et de dis-   que
la seringue a ete rendue prte a loemploi. soudre celul-ci, mais lesdits
moyens de d6riva-    16. Une seringue selon la revendication 15, carac-
tion de solvant etant, avant que la seringue soft  35  terisee en ce que
ledit m6canisme de verrouillage rendue prete a l'emploi, separes de maniere
6tan-  comprend une arete circonferentielle faisant saeile che du solvant
present derriere lodit obturateur  radialement vers 1exterieur ou plusieurs
cames (80) contournable au moyen dudit obturateur contour-  disposees
radialement sur la paroi externe dudit nable;
manchon de pistolet externe (67), ladite arete ou les - avant que la
seringue soit rendue prete  leorn-  40   plusieurs cames venant en prise
dans une rainure ploi, un espace (78) qui nest pas rempli de subs-
circonf6rentielle (82) dans la paroi interne de lex- tance et qui est
limite sur ses c6tes arriere et la-  tremite arriere dudit manchon externe
(21). t6raux par la face avant dudit obturateur d'6tan-  17. Une seringue
selon la revendication 14, ca- ch6ite (41) et la paroi inteme dudit fOt
(23), et qui  ract6risee en ce que lesdits moyens pour empecher sur son
cbt6 avant se trouve en communication   45  ladie cartouche (22) dans ledit
porte-cartouche ouverte avec l'espace dans l'arbre dudit porte-  (25) de se
d6placer vers l'avant, lorsque ladite se- aiguille (54), ledit espace vide
(78) dans ledit fOt  ringue est rendue prete a l'emploi, comprend plu-
6tant au moins aussi long quo la distance depuis  sieurs cAmes (83)
elastiques en butee qui sont con- la face avant dudit piston (24) ou, on
pr6sence  nectees a un manchon (65) fixe autour de I'extr6mit6 d'un
obturateur de separation derriere lobtura-  so  arriere dudit fKt (75) qul
viennent en prise avec le teur contournable, dudit obturateur de separa-
bord arriere dudit porte-cartouche, et qui, lorsque tion jusqu'A 'extremite
arriere dudit moyen de de-  ladite seringue a et6 rendue prate a l'emploi,
sont rivation de solvant (76); et                     deverrouill6es par
une force dirig6e en direction - des moyens (83) pour empecher ladite
cartou-   oppos6e a la resiliance des cAmes en but6e. che (53) dans ledit
porte-cartouche (64) de se d6-  55  18. Une seringue selon rune quelconque
des re- placer vers lavant lorsque la seringue est ren-  vendications 7 et
10-17, caracterisee en ce qu'un due prete a l'emploi.
element moule (85) d'une matiere inerte est dispose 11. Une seringue selon
la revendication 7 ou 10,  dans lrespace dans ledit fit pr6vu pour ledit
produit caracteriseo en ce que ladite gaine externe (21) est  solide ou
bien l'avant de l'obturateur contoumable capable de mouvement t6lescopique
autour dudit  60  etlou l'arriere de l'obturateur d'etancheit6 de lobtu-
porte-cartouche (25) et dans laquelle ledit m6canis-  rateur de separation
sont allong6s par un e6lment me d'evacuation (43) est connecte audit
manchon    cylindrique ayant un diamAtre reduit de maniere a re- ext6rieur.
duire le volume dudit espace. 12. Une seringue selon la revendication 11,
carac-  19. Une seringue selon lun. quelconque des re- terisee en ce que la
seringue comprend en outre  65   vendications 7 et 10-18, caracteriseo en
ce quo ledit    47                 EP0219 89B1 



moyen de derivation de solvant dans ladite paroi de * fOt comprend au moins
une fente evidee dans la pa- roi interne dudit fOt et s'6tendant en
direction longi- tudinale dudit fOt sur une longueur qui depasse lege-
rement la longueur dudit bouchon contournable; ou    5 dans laquelle la
paroi interne dudit fOt dans la zone oO ledit moyen de derivation du
solvant comprend au moins une ar6te qui s'etend en direction longitudi-
nale dudit fut sur une longueur qui d6passe Igere- ment la longueur dudit
obturateur contoumable, de   10 sorte que, lorsque la seringue est rendue
prete a lemploi, ledit obturateur est deform6 par contact avec ladite
arete, une derivation pour le solvant etant form6e derriere ledit
obturateur contourna- ble, derivation a travers laquelle ledit liquide pout
15 passer au-del& de l'obturateur. 20. Une seringue selon l'une quelconque
des re- vendications 7 et 10-18, caract6risee en ce que la paroi dudit Mft
(75) dans la zone dudit moyen de deri- vation de solvant (76) est deformee
sur une Ion-   20 gueur qui depasse legerement la longueur dudit ob-
turateur contoumable (72), de sorte que, lorsque la seringue est rendue
prete a l'emploi, le solvant der- ribre ledit obturateur pout contoumer
l'obturateur au niveau de la zone de la d6formation; dans laquel-  25 le
ladite deformation de paroi dudit fOt (75) corn- prend au moins une
protuberance longitudinale (76) faisant saillie vers l'exteiieur de la
paroi du MOt a travers laquelle lorsque la seringue est rendue pre- te a
l'emploi, le solvant derriere le bouchon contour-  30 nable pout atteindre
le produit solide en avant dudit obturateur; dans laquelle ladite
d6formation de la paroi dudit fOt consiste en au moins une arete longi-
tudinale faisant saillie vers l'int6rieur de la paroi du fOt par laquelle,
lorsque la seringue est rendue pre-   35 te a 1remploi, l'obturateur
contoumable est d6forme par contact avec ladite arete, une d6rivation pour
le solvant derriere le bouchon contoumable 6tant formme, derivation &
travers laquelle ledit liquide pout atteindre le long dudit obturateur le
produit soli-  40 de en avant de l'obturateur; ou dans laquelle dans la
zone de deformation la paroi du fOt pr6sente une section ovale, a travers
laquelle, lorsque la serin- i)    gue est rendue prate a l'emploi, le
solvant presente une section ovale, & travers laquelle, lorsque la se-   45
ringue est rendue prete a l'emploi, le solvant derrie- re l'obturateur
contoumable pout atteindre le pro- duit solide en avant dudit obturateur.
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