
US 20020165500A1 

(12) Patent Application Publication (10) Pub. N0.: US 2002/0165500 A1 
(19) United States 

Bechtold et al. (43) Pub. Date: Nov. 7, 2002 

(54) INJECTION DEVICE 

(76) Inventors: Herbert Bechtold, Ehningen (DE); 
J ochen Gabriel, Stuttgart (DE) 

Correspondence Address: 
WARE FRESSOLA VAN DER SLUYS & 
ADOLPHSON, LLP 
BRADFORD GREEN BUILDING 5 
755 MAIN STREET, P O BOX 224 
MONROE, CT 06468 (US) 

(21) Appl. No.: 09/874,844 

(22) Filed: Jun. 5, 2001 

Related US. Application Data 

(62) Division of application No. 08/750,289, ?led on Dec. 
2, 1996, noW Pat. No. 6,241,709. 

(30) Foreign Application Priority Data 

May 30, 1994 (DE) ................................. .. P 44 18 824.2 

May 29, 1995 (EP) ........................... .. PCT/EP95/02032 

Publication Classi?cation 

(51) Int. Cl? .................................................... ..A61M 5/00 

(52) Us. 01. ............................................................ .. 604/209 

(57) ABSTRACT 

The invention relates to an injection device (10) having a 
housing (15) and an injector ?uid container (12) Whicj can 
move, in relation to this housing, betWeen a distal and 
proximal end position, and also having a pushrod (14) to act 
on a plunger 923) in this container (12) for the purpose of 
expelling ?uid from the container. Adevice connection (27) 
is provided betWeen the pushrod (14) and the container, this 
drive connection is effective in both the proximal end 
position of the container (12), it is only effective When the 
pushrod (14) is moved in the distal direction. 
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INJECTION DEVICE 

[0001] The invention relates to an inj ection device that can 
preferably administer a number of injections from the con 
tents of a container in the injection device. For example, this 
kind of injection device is used by patients With pernicious 
anemia in order to give themselves regular injections of 
hydroxycobalamin. 
[0002] In devices of this kind that are used by laymen, it 
is important that the operation is simple and easy to under 
stand, and that the injection does not cause much pain. It is 
also desirable that the patient Who has a particular fear of 
needles does not see the needle directly. 

[0003] A great number of semi-automatic and fully auto 
matic injection devices have been disclosed. Their construc 
tion is often very complex so that manufacturing costs are 
high. If after being used, a device is not intended for reuse 
but for disposal or recycling, then a device of this kind has 
to be composed of feW parts and be very cheap to manu 
facture. Most injection devices Which operate semi-auto 
matically or fully automatically do not meet this demand. 
See for example the fully automatic injection devices 
according to DE 39 14 818-A1, DE 40 13 769-A1, or 
DE-UM 92 00 192 (all by AdamasZek). These devices 
require a ?rst spring for the insertion of the needle and a 
second spring for the injection of the ?uid, and furthermore, 
corresponding control devices that trigger the injection 
process by means of the second spring only When the 
insertion of the needle is ?nished, as a result of Which these 
devices become very complex and expensive. 

[0004] It is a task or objective of the invention to provide 
a neW injection device. 

[0005] This object is achieved according to the invention 
by an injection device comprising a housing and an injection 
?uid container Which is displaceable in relation to this 
housing, betWeen a distal and a proximal end position. The 
device also comprises a pushrod movable, in relation to the 
housing, to expel ?uid from the container. A ?rst connecting 
device, Which acts in a position-dependent and/or direction 
dependent manner, is provided betWeen the pushrod and the 
container. The connecting device betWeen the pushrod and 
the container is thus preferably a controlled connecting 
device, i.e. the container folloWs the motion of the pushrod 
only When it is logical and required for the operation of the 
device. Preferably, this connecting device is controlled by 
the position of the container relative to the housing. 

[0006] In a movement of the pushrod in the distal direc 
tion, the ?rst connecting device is advantageously adapted to 
produce a unidirectional, positive connection betWeen the 
pushrod and the container and to move the latter along With 
the pushrod in the distal direction, and it is furthermore so 
formed to convert a movement of the pushrod in the proxi 
mal direction into a corresponding movement of the con 
tainer in the proximal direction as long as the container is not 
prevented from moving in the proximal direction in the 
housing. Therefore, during a distal movement, the pushrod 
is positively coupled to the container, that is, their move 
ments are “positively synchronized”, but a proximal move 
ment of the pushrod Will move the container only until it has 
reached its proximal end position in the housing, for 
example, Whereafter the proximal movement of the pushrod 
Will occur independently of the container, in order to expel 
?uid from the container. 
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[0007] Suitably, the unidirectional, positive connection is 
formed so that an abutment for the distal movement of the 
container also constitutes a limitation for the distal move 
ment of the pushrod. Thus, if the container reaches its distal 
end position, then a further movement of the pushrod in the 
distal direction is prevented. 

[0008] According to another embodiment of the invention, 
in the distal end position of the container, the ?rst connecting 
device acts in both the proximal and the distal direction, but 
in the proximal end position of the container, it is only 
effective When the pushrod moves in the distal direction. 
This produces reliable operation having a simple structure. 

[0009] Another very preferable embodiment of the inven 
tion relates to an injection device Which has a drive mecha 
nism for the pushrod and a second connecting device 
provided betWeen the drive mechanism and the pushrod and 
acting in a path dependent or direction-dependent manner. 
The second connecting device is thus preferably a controlled 
connecting device, that is, the pushrod folloWs the move 
ment of the drive mechanism only When it is logical and 
required for the operation of the device. Preferably the 
second connecting device is controlled by the position of the 
container in relation to the housing, too. 

[0010] The second connecting device is also very advan 
tageously adapted to produce a unidirectional, positive con 
nection betWeen the drive mechanism and the pushrod When 
the drive mechanism is moved in the proximal direction and 
to move the pushrod along With the drive mechanism in the 
proximal direction and to convert a movement of the drive 
mechanism in the distal direction into a corresponding 
movement of the pushrod in the distal direction as long as 
the pushrod is not prevented from moving in the distal 
direction. This has turned out to be very advantageous for 
the operation of the device, and a relative movement 
betWeen the drive mechanism and pushrod permits a simple 
adjustment of the dosage to be injected. 

[0011] Also, in a proximal position region of the container, 
the second connecting device advantageously produces a 
connection betWeen the drive mechanism and the pushrod in 
both the proximal and the distal direction. After an injection, 
this makes it possible to bring the container into its distal end 
position. 

[0012] A further advantageous embodiment of the second 
drive connection is characteriZed in that in a distal position 
region of the container, this second drive connection pro 
duces a connection betWeen the drive mechanism and the 
pushrod, Which is effective in the proximal direction and 
permits the drive mechanism to move in the distal direction 
relative to the pushrod. After the distal end position of the 
container is reached, this makes it possible to displace the 
drive mechanism in the distal direction relative to the 
pushrod and in this Way, to set an injection dosage since the 
combined length of the drive mechanism and the pushrod 
Will increase as a result. 

[0013] Afully automatic injection is permitted in a simple 
manner With such an injection device Wherein the drive 
mechanism is associated With a spring and a detent mecha 
nism; the spring, Which in particular is a spring made of 
plastic material, acts on the drive mechanism in the proximal 
direction and can be compressed by sliding the detent 
mechanism in the distal direction Where the detent mecha 
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nism engages When it reaches a predetermined cocked 
position. In its cocked position, the spring thus permits a 
fully automatic injection process via the second and the ?rst 
connecting device. Because of the energy stored in this 
spring after being compressed, ?rst a needle connected to the 
container is inserted and then the ?uid is expelled from the 
container and injected. This permits the manufacture of a 
very simple, fully-automatic injector made of feW parts. 
HoWever, a device of this kind can also be actuated manu 
ally, that is, Without a spring, Wherein the user ?rst inserts 
the needle by actuating a single actuation member and then 
injects the ?uid in the set quantity. 

[0014] In a very simple embodiment, the pushrod is 
formed, at least in some regions, in the form of a toothed rod. 
Such a toothed rod is easy and cheap to make, e.g., out of 
synthetic material. The teeth of the toothed rod are advan 
tageously formed so that they only permit a movement of the 
toothed rod in the proximal direction in relation to a resilient 
detent mechanism. The pushrod is also advantageously 
associated With an abutment Which at least limits its proxi 
mal movement in relation to the housing. By means of this, 
the user can see it When the ?uid quantity in the container 
has been used up, or in this case, the device prevents further 
injection procedures in Which no more ?uid could be 
injected. 
[0015] The container is advantageously associated With a 
retainer Which receives the container and is displaceable 
axially in the housing betWeen a proximal and a distal end 
position. This protects the container and makes it possible to 
insert it into the injection device toWards the end of manu 
facture, Which is desirable for sterile manufacturing. 

[0016] According to an extraordinarily advantageous 
embodiment of the invention, the length of the retainer is 
adjustable. This permits the necessary adjusting procedures 
because the containers are in fact ?xed in siZe, but alWays 
have manufacturing tolerances, as does the plunger usually 
disposed in them, and these tolerances can be compensated 
for in a simple Way by adjusting the length of the retainer. 
To that end, the retainer advantageously has a proximal 
section and a distal section Which are connected to each 
other by an adjustable connection Which permits a change 
and in particular a shortening of the overall length of the 
retainer, for example by means of an axial force, particularly 
through the use of a micro-detent mechanism. A micro 
detent mechanism of this kind, or for example a correspond 
ing screW connection With a ?ne pitch thread, permits a ?ne 
adjustment of the length of the retainer and hence a very 
exact adjustment, as is desired for an exact maintenance of 
the injection dosage. 

[0017] In its proximal end position, the retainer advanta 
geously abuts With its distal end against a proximal end 
section of the drive member. This permits a simple ?ne 
adjustment by means of an axial force, Which acts on the 
proximal end of the retainer, for example, and makes a 
micro-detent mechanism shift. 

[0018] Another solution to the task presented is achieved 
by an injection device having a housing, comprising an 
injection ?uid container disposed in this housing, further 
comprising a pushrod movable in relation to the housing to 
expel ?uid from this container, further comprising a retainer 
serving to hold the container and movable in the housing 
betWeen a proximal and a distal end position, and compris 
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ing a device for adjusting the length of this retainer. An 
embodiment of this kind permits a simple manufacture and 
?nal adjustment of an injection device of this kind. Further 
embodiments are the subject-matter of claims 28 and 29. 

[0019] An extraordinarily advantageous improvement of 
the invention relates to an injection device in Which the 
housing is formed of at least tWo parts and a device is 
provided for changing the relative position of these housing 
parts, in particular by means of linear relative displacement. 
In a simple Way, this permits an adjustment of the injection 
dosage, in particular if a ?rst housing part is provided for 
guiding the retainer that receives the injection ?uid container 
and a second housing part that is displaceable in relation to 
the ?rst one has detent means for engaging With a detent 
mechanism provided on the drive mechanism. Since in this 
manner, the detent means can change its position in relation 
to the housing, the distance that the drive mechanism covers 
until it engages can be changed and this means that the user 
can vary the injection dosage by displacing the part With the 
detent means in relation to the other housing part. 

[0020] A further re?nement of the invention relates to an 
injection device in Which the roWs of teeth on the opposite 
sides of a toothed rod serving as the pushrod, and/or the teeth 
on elements elastically engaged With these roWs of teeth, are 
axially offset in relation to each other in order to alterna 
tively permit the teeth of the ?rst of tWo resilient elements 
to completely engage With the roW of teeth associated With 
it, or to permit the teeth of the second of tWo resilient 
elements to completely engage With the roW of teeth asso 
ciated With it on the pushrod, and in this Way, to permit the 
injection device to be more ?nely adjusted. This turns out to 
be particularly advantageous When the intent is to set very 
small injection dosages, Which correspond to movements of 
the plunger in a cartridge, Which movements are shorter than 
1 mm. 

[0021] Further details and advantageous improvements of 
the invention are revealed in the exemplary embodiments 
described beloW and shoWn in the draWings, and are 
revealed in the other dependent claims. These exemplary 
embodiments are in no Way to be understood as limitations 
of the invention. 

[0022] FIGS. 1 to 5 are diagrams Which represent the 
chronological course of an injection procedure in schematic 
form, 
[0023] FIGS. 6 and 7 are graphic explanations of details 
from FIGS. 1 to 5, 

[0024] FIGS. 8A and 8B shoW a longitudinal section 
through a preferred embodiment of an injection device 
according to the invention, When in the uncocked state, 

[0025] FIGS. 9A and 9B are representations analogous to 
FIG. 8, but in the cocked state, 

[0026] FIG. 10 is a schematic, three-dimensional repre 
sentation of the proximal end of the pushrod used in the ?rst 
and second exemplary embodiment, in the form of a toothed 
rod With an approximately square cross section, 

[0027] FIGS. 11A and 11B shoW a longitudinal section 
analogous to FIGS. 8 and 9, but in a plane perpendicular to 
these tWo Figs., 

[0028] FIG. 12 shoWs hoW a hook of a connecting device 
engages in the pushrod of FIG. 10, 






















