
WO 2014/154795 PCT/EP2014/056137 

- 1 -

Training device for medicine injection devices and reset 

device for resetting such a training device 

The invention relates to the field of medicine injection 

training devices and reset devices for such training devices. 

5 Correct injection of medicine via an injection device such 

as a syringe has to be trained in order to properly 

administer the medicine. For example, self-injection has to 

be trained and also tested to its feasibility, for example 

for patients having manually limited motor skills, such as 

10 patients with rheumatism, arthritis, gout or like handicaps. 

In a first aspect of the present invention, there is 

provided a training device for medicine injection devices. 

The training device comprises a body having a proximal end 

and a distal end and a cavity formed in the body. The 

15 training device comprises a shield having a proximal end and 

a distal end. The shield is slidably attached to the body, 

slidable between a retracted position exposing a pin arranged 

at the distal end of the body and directing therefrom, and an 

extended position covering the pin. A spring is coupled to 

20 body and shield. The spring biases the shield such as to 

enable the shield to advance toward the extended position. 

The training device further comprises releasable cooperating 

first locking members on the body and the shield for engaging 

each another to hold the shield in the retracted position and 

25 releasable cooperating second locking members on the body and 

the shield for engaging each another to hold the shield in 

the extended position. The training device yet further 

comprises a plunger slidably arranged in the cavity of the 
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body. The plunger comprises a compressible element, which is 

preferably arranged at a distal end of the plunger. The 

compressible element is adapted to exert a force onto the 

plunger when the plunger is moved in the cavity towards the 

5 distal end of the body. The force corresponds to an injection 

resistance of a medicine injected into a patient. Thereby, 

the injection resistance that arises when a medicine is 

administered, that is, when medicine is pushed through a 

needle and into a patient, is simulated. 

10 The simulated injection resistance in the training device 

is adapted to be preferably identical or at least very 

similar to an injection resistance of a real injection device 

for a specific medicine administration in order to simulate a 

real injection resistance as closely as possible. 

15 In a real device, an injection resistance arises from the 

medicine to be pressed through the needle and into the tissue 

of a patient. 

The compressible element of the training device according 

to the invention is designed and adapted to simulate the real 

20 injection resistance (that is, in interplay with the cavity). 

Thus, when moving the plunger in the cavity of the device, 

the resistance of the plunger is always higher than a 

resistance of a plunger in a real injection device with a 

corresponding injection resistance. 

25 A real injection device may contain a plunger with a 

stopper at the distal end of the plunger. The stopper may 

consist of a material having a certain flexibility. However, 

the stopper has the function to seal off the medicine 
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chamber, but provides no or only a minimum resistance. Any 

additional resistance of a stopper would be negative due to 

the resistance rendering more difficult the medicine 

injection procedure. 

5 The force exerted onto a plunger of the training device 

may correspond to a resistance, for example caused by 

friction, between compressible element and inner wall of the 

cavity of the body. The force may also be an axially directed 

force, for example generated by an axially compressible 

10 element. By way of example only such an axially compressible 

element may be one or several springs integrated in the 

plunger or in the cavity or a reversibly compressible 

material arranged in the cavity or forming part of the 

plunger. Preferably, the compressible element forms an 

15 integral part of the plunger. However, the compressible 

element may also be a separate part attached to or connected 

with the plunger, such as for example mechanical springs 

directly acting on the plunger. By simulating an injection 

resistance with compressible means that are for example 

20 compressed or expanded in or guided along a cavity in a 

corresponding body, the movement of a plunger as well as the 

time a plunger needs for a medicine to be completely or as 

required administered may be simulated. A force exerted onto 

the plunger may be affected by the design or physical 

25 properties or both of the compressible element. Accordingly, 

a change of a force may be achieved by changing these 

parameters in order to simulate different injection 

resistances. The compressible element is compressed or 

extended to some extent in the cavity and therefore exerts a 

30 certain force onto the plunger when the plunger is moved 

along the cavity. Especially, if the force corresponds to a 



WO 2014/154795 PCT/EP2014/056137 

- 4 -

resistance between the compressible element of the plunger 

and the cavity, that is, and the wall defining the radial 

extension of the cavity, this resistance may be chosen and 

adapted by appropriate selection of materials. Preferably, a 

5 compressible element may be varied without adapting other 

features of the training device. For example, flexibility, 

elasticity or bending stiffness of the material for the 

compressible element may be chosen according to a required 

force or resistance. Also, friction between compressible 

10 element and cavity wall may be defined and altered by the 

material and surface properties of the compressible element 

and the cavity wall. By being able to simulate different 

injection resistances, the training device may be used to 

simulate the use of medicines having different viscosity. By 

15 this, a user may be trained on the injection of a medicine or 

its application at a specific injection location. A 

simulation of different injection resistances is favorable in 

testing if a user would be able to handle an injection 

device. For example a user might be able to perform self-

20 application of a medicine with low viscosity (high fluidity) 

but not of a medicine with high viscosity. 

By the provision of a pin and a shield covering or letting 

the pin extend from the distal end of the shield, a needle 

guard system of an actual injection device is simulated. 

25 Preferably, in the training device, a pin has a rounded 

distal tip and is made of a plastic material. Although no 

risk of getting harmed by the exposed pin exists in the 

training device, the simulation of the mechanism of an 

injection device such as the exposing and covering of a 

30 needle may be performed in a realistic manner. Accordingly, 

releasable locking members are provided in the training 
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device that allow for a locking and releasing of body and 

shield of the training device in the retracted or extended 

position. However, locking of a shield in an extended 

position covering the used needle of an injection device is 

5 not releasable, at least not in disposable injection devices. 

Since the training device according to the invention shall be 

able to be reset to a condition for repeatable use, locking 

members are constructed as releasable locking members, which 

may be reset for example with a reset device according to the 

10 invention and as will be described further below. 

With the training device according to the invention shape, 

especially the external form, application steps and device 

behavior (actuation force, injection resistance), preferably 

including mechanical and ergonomic principles, of a real 

15 injection device may be simulated. The training device 

according to the invention may even be adapted to simulate 

the looks and application behavior of a specific injection 

device related to the administration of a specific medicine 

preferably also at a specific injection location. In 

20 addition, through provision of releasable locking members, 

the training device is re-usable, that is, it has the ability 

to be reset after use and be put into condition of repeated 

use. Accordingly, such a training device is especially suited 

for - but not limited to - people which are limited in their 

25 manual motor skills such as arthritis or rheumatic patients 

and which have to train the operation of an injection device, 

especially also test if such an operation may be performed by 

them for self-administration of medicine, for example 

medicine against such diseases as for example arthritis or 

30 rheumatism. However, the training device is generally suited 

to train the administration of medicine for any kind of users 
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such as for example patients, persons looking after a patient 

and health care persons. 

According to an aspect of the training device according to 

the invention, the compressible element comprises plate 

5 springs mounted to the distal end of the plunger. Therein the 

plate springs extend along a portion of the plunger and 

radially outwardly from the plunger. Plate springs are simple 

to be manufactured and cost efficient. Also a resistance 

between plate springs and inner wall of the cavity may easily 

10 be adapted. For example by changing the material of the plate 

springs, the resistance between the wall and the plate spring 

may be adapted. For example, material with low flexibility 

may be chosen for a high resistance and material with a high 

flexibility may be chosen for a low resistance. Also by 

15 appropriate selection of the material for plate springs or 

the material of a plate springs' surface, respectively, 

friction (and therefore the resistance) between a plate 

spring portion being in contact with the inner wall of the 

cavity may be influenced. It goes without saying that 

20 friction or a resistance may also be adapted through 

appropriate selection of the material of the body or of an 

inner surface of the cavity. By way of example only, the 

plate springs or the cavity may be covered, coated or over-

molded, for example by an elastomeric or plastic material 

25 such as rubber. 

According to another aspect of the training device 

according to the invention, the compressible element exerts a 

force onto the plunger, which force acts in a substantially 

longitudinal axial direction of the plunger. Such force 

30 acting in a substantially longitudinal direction is 
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preferably realized by spring means. Spring means may for 

example be one or several mechanical springs or reversibly 

compressible material such as for example a foam of plastics 

material acting axially on the plunger. Spring means may for 

5 example be arranged in the cavity between the distal end of 

the cavity and the distal end of the plunger. When the 

plunger is pushed into the cavity, the spring means are 

compressed and exert a force onto the plunger simulating the 

injection resistance. Spring means, especially in the form of 

10 mechanical springs may also be arranged outside of the 

cavity, for example between plunger head and proximal end of 

body such that the spring is compressed when the plunger is 

pushed into the cavity. 

In a specific embodiment, the compressible material is 

15 gaseous, for example air, and the compressible element is 

formed by the cavity containing gas. The distal end of the 

plunger then forms a gas-tight connection with the inner side 

wall of the cavity. The cavity or preferably the gas-tight 

connection is provided with a leak of a defined size. By 

20 pushing the plunger into the cavity, the gas in the cavity is 

compressed and forced through the defined leak out of the 

cavity. Through retraction of the plunger out of the cavity, 

the cavity may be filled with gas again through the leak. 

A compressible element in the form of spring means may 

25 also be arranged such as to be extended when the plunger is 

pushed into the cavity. For example, a mechanical spring may 

be attached to the distal end of the plunger and the proximal 

end of the cavity or the body, respectively. 

By appropriate selection of the material, design and 
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arrangement of spring means, an essentially continuous force 

needed to compress or extend the spring means may be 

generated to simulate a continuous injection resistance. 

Preferably, spring means form an integral part or are 

5 integrated into the plunger. For example a plunger may be 

made of or comprise a compressible material, for example a 

distal end portion may be made of such a compressible 

material. For example, also the form of the cavity may be 

varied, for example the cavity may form a tapered cylinder 

10 with a narrowing diameter versus the distal end of the cavity 

such that a compressible element of a plunger is the more 

compressed the more the plunger is inserted into the cavity. 

Compressible elements providing friction between the 

plunger and the wall of the cavity may also be combined with 

15 spring means, especially with mechanical springs. For 

example, the distal end portion of the plunger may be 

provided with radially extending portions being in contact 

with the wall of the cavity. These radially extending 

portions may for example be spring biased plugs of solid 

20 material or for example also spring biased wheels rubbing or 

rolling, respectively, along the cavity walls when the 

plunger is moved along the cavity. 

Preferably a compressible element is completely arranged 

inside the cavity such as to be invisible to a user of the 

25 training device. 

According to another aspect of the training device 

according to the invention, the body is provided with an 

abutment portion at its proximal end. The abutment portion is 
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adapted to cooperate with an end stop provided at the 

plunger, such as to prevent the plunger from being entirely 

removed from the cavity when the plunger is moved in a 

proximal direction. In a training device that shall be reset 

5 several times for repeated use of the training device, a 

plunger has to be retracted from the cavity. By providing an 

abutment portion in a body the plunger is moved in and by 

providing a corresponding end stop at the plunger it may be 

achieved that a plunger does not fall out of the proximal end 

10 of the cavity when end stop and abutment portion engage each 

other. Such a retention mechanism for the plunger facilitates 

the handling of the training device since no plunger has to 

be reinserted into the cavity of the body for being able to 

reuse the training device. In addition, a retention mechanism 

15 also defines a precise reset position of the plunger in the 

cavity for a high repeatability. Preferably, abutment portion 

and end stop are formed integrally with the body and piston 

or part thereof. 

In some embodiments, the abutment portion is a recess in 

20 an inner wall of the body and the end stop is a proximal end 

of the compressible element. Therein, the proximal end may 

extend into the recess due to the elastic property of the 

compressible element. For example, the end stop may be a 

proximal end of a plate spring. Such an embodiment of the 

25 retention mechanism may be achieved by simple constructional 

means and may be integrated into the compressible element. 

According to a further aspect of the training device 

according to the invention, the pin is slidably arranged in a 

pin mounting element, preferably attached to the body of the 

30 training device. The pin mounting element comprises a pin 
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biasing member adapted to be tensioned when the pin is moved 

in a proximal direction. By this, an injection resistance of 

a needle injected into the skin of a patient may be 

simulated. Also the sensation of an injection on the skin may 

5 be given, however without skin damage or pain. The pin is 

neither intended nor suitable to penetrate a patient's skin. 

In addition to the simulation of the initial resistance that 

a needle may have when penetrating skin, also the sight of a 

'disappearing' needle is simulated (with a real device the 

10 needle penetrates into the patient, in the training device 

the pin retracts into the shield due to compression of the 

biasing member). 

According to another aspect of the training device 

according to the invention, the first locking members 

15 comprise a release latch arranged at the proximal end of the 

shield. The release latch is deflectable outwardly for 

disengaging the first locking members, thereby allowing the 

shield to advance to the extended position. An outward 

deflection is preferably initiated by the movement of the 

20 plunger in a distal direction. Preferably, the disengaging 

action is performed when the end of the injection simulation 

is reached (corresponding to the completed administration of 

medicine). Preferably, this is the case when the plunger has 

reached an end position. In this end position, preferably, a 

25 plunger head for pushing the plunger along the cavity and 

into the body, presses against the release latch forcing the 

release latch to deflect outwardly thereby releasing the 

first locking means. First locking means may for example be 

abutment surfaces on the release latch abutting corresponding 

30 abutment surfaces on the body. 
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According to a further aspect of the training device 

according to the invention, the training device further 

comprises a reset base. The reset base comprises a release 

ramp for disengaging the second locking members when the 

5 reset base and the training device are assembled and 

preferably pushed against each other. By this, the release 

ramp may exert a certain force onto the locking members of 

body or shield, enabling to disengage second locking members. 

By disengaging second locking members, the shield is enabled 

10 to be moved to the retracted position and thus the training 

device to be reset. Preferably, a disengagement of the second 

locking members is performed by inserting the training device 

into a reset base having a corresponding volume and by 

further pushing the training device or parts thereof into the 

15 reset base, for example by pushing training device and reset 

base against each other. Preferably, such a pushing action is 

done manually. However, it may also be done electronically, 

by an electronic reset device provided with appropriate 

holding means for holding the training device and the reset 

20 base and actuation means for pushing the two parts against 

each other. 

According to an aspect of the training device comprising a 

reset base, the training device further comprises a reset 

cap. The reset cap comprises pushing elements for pushing the 

25 body of the training device into the direction of the distal 

end of the reset base and into the shield. Pushing elements 

provided in a reset cap may facilitate a resetting of the 

training device. By pushing reset base and reset cap against 

each other, the second locking members of the training device 

30 are made to pass the release ramp of the reset base. Thereby, 

the second locking members are released and body and shield 
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may be moved relative to and against each other to a 

retracted position of the shield. Such a relative movement of 

shield and body against each other may be performed until the 

first locking means engage each other and the shield is 

5 locked in the retracted position again, the pin extending 

from the shield due to the biasing force of the pin biasing 

member. Preferably, reset cap and reset base may have an 

ergonomic shape making a handling of the reset device more 

convenient and thereby further facilitating the resetting of 

10 the training device. 

Preferably, pushing elements extend from the inner wall of 

the reset cap. Preferably, pushing elements only act onto the 

body of the training device when a reset cap is assembled 

with the training device. Pushing elements may be formed as 

15 protrusions extending from an inner side wall of the reset 

cap. Protrusions on inner side wall may for example be guided 

longitudinally and sideways passing a plunger when being 

moved into the direction of and into the reset base. However, 

pushing elements may also be arranged to extend from an inner 

20 proximal end of the reset cap, for example in the form of one 

or several pins or a hollow tube. Pushing elements extending 

from an inner proximal end are arranged such as to pass 

through a plunger head and preferably next and along a 

plunger rod. Accordingly, a plunger head is provided with one 

25 or several openings corresponding to the pushing element that 

is to pass through the plunger head. Preferably, pushing 

elements extending from an inner proximal end of the reset 

cap are provided when the body of a training device has a 

cross-sectional size or shape essentially corresponding to an 

30 extension of the plunger head. Since pushing elements are 

provided for pushing onto the body of the training device, a 
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narrow shape of a body may in this way provide enough contact 

surface for the pushing elements to act onto the body. 

According to another aspect of the training device 

according to the invention, the plunger comprises a plunger 

5 head arranged at a proximal end of the plunger and a radial 

extension of the plunger head is at least equal to an 

extension of the open proximal end of the reset base. By 

this, the plunger head abuts an edge forming the open 

proximal end of the reset base when pushing the body of the 

10 training device into the direction of the distal end of the 

reset base. This enables the plunger to be retracted from the 

cavity at the same time and preferably to a same or similar 

extent as the body is inserted into the shield. Thus, upon 

movement of reset cap and reset base against each other, 

15 preferably in one linear movement, not only the shield may be 

reset to its initial retracted position but also the plunger 

is reset to its initial extended position for reuse of the 

training device. Preferably, an extension of the plunger 

head, for example a diameter, is equal to an extension of the 

20 proximal edge forming the proximal end of the reset base. If 

a plunger head extends radially outwardly from the proximal 

end of the reset base, the plunger head is preferably still 

smaller than an inner extension of the reset cap such that 

the reset cap may be put over the training device. 

25 Preferably, reset base and reset cap have an essentially 

elliptical cross section or a non-uniform cross section. A 

radial extension of a plunger head then preferably abuts the 

proximal edge at the smallest extension of the ellipse or of 

the non-uniform cross section. 

30 According to another aspect of the invention, there is 
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provided a reset device for a training device for medicine 

injection devices as described above. The reset device 

comprises a reset base and a reset cap. The reset base 

comprises a hollow body having an open proximal end for 

5 receiving a distal portion of the training device, and a 

release ramp arranged on an inner side wall of the hollow 

body of the reset base for disengaging locking members of the 

training device. Thereby a shield of the training device is 

allowed to be moved to a retracted position. The reset cap 

10 comprises a hollow body having an open distal end for 

receiving a proximal portion of the training device, and a 

push member arranged inside the reset cap for enabling a 

pushing of a body of the training device further into the 

reset base upon assembly of the reset device and the training 

15 device. 

The advantages of the reset device have been described 

above with respect to the aspects of the training device and 

will therefore not be repeated. 

According to an aspect of the reset device according to 

20 the invention, the reset base further comprises an alignment 

element arranged at the distal end of the reset base for 

aligning a pin protector in the reset base. A pin protector 

may be inserted into the reset base and held in position in 

the reset base by the alignment element. If a training device 

25 to be reset is inserted into the reset base provided with the 

pin protector, the pin protector is attached to the pin in a 

same process step as resetting the training device. The 

provision of a pin protector may further adapt the training 

device for simulation of a one-way ready-to-use injection 

30 device, which is generally provided with a needle protector. 



WO 2014/154795 PCT/EP2014/056137 

- 15 -

According to another aspect of the reset device according 

to the invention, the push member of the reset cap comprises 

a protrusion extending from an inner side wall of the reset 

cap or comprises a longitudinal pin extending from the inner 

5 proximal end wall of the reset cap. The push member is 

provided for pushing onto the body of the training device 

when reset cap is assembled with reset base provided with the 

training device. 

According to another aspect of the invention, there is 

10 provided a method for resetting the training device according 

to the invention. The method comprises the steps of inserting 

the training device in a used state into a hollow body of a 

reset base, putting a reset cap over a proximal portion of 

the training device, and pushing the reset base and the reset 

15 cap against and preferably over each other. Thereby, a body 

of the training device is pushed into the direction of the 

distal end of the reset base thus disengaging second locking 

members of the training device and allowing a shield of the 

training device to advance to a retracted position where the 

20 shield is locked in the retracted position. 

According to an aspect of the method according to the 

invention, the method further comprises the step of abutting 

a plunger head attached to a proximal end of a plunger of the 

training device to a proximal end of the reset base, thereby 

25 retracting the plunger from the body while pushing the body 

into the direction of the distal end of the reset base. By 

also retracting the plunger out of the body during the reset 

method, that is while pushing reset cap and reset base 

against each other, the training device may completely be 

30 reset and be put in condition for reuse without further 
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According to another aspect of the method according to the 

invention, the step of pushing the body of the training 

device into the direction of the distal end of the reset base 

5 is performed by providing a push member arranged inside the 

reset cap. In addition, the step of disengaging second 

locking members of the training device is performed by 

pressing a release ramp arranged on an inner side wall of the 

reset base against the second locking members of the training 

10 device. 

In some embodiments of the method according to the 

invention, for performing the pushing of the body, the push 

member may sideways pass a plunger head of the training 

device before pushing onto the body. Push member may also 

15 pass through the plunger head to reach a body, which is 

arranged distally to the plunger head. 

According to another aspect of the method according to the 

invention, the method further comprises the step of inserting 

a pin protector into the reset base before inserting the 

20 training device, preferably in a used state, into the reset 

base. 

The advantages of the aspects of the method for resetting 

the training device have been described above with respect to 

the aspects of the training device and with respect to the 

25 reset device and will therefore not be repeated. 

The training device according to the invention is used for 

simulating an injection of a medicine into a patient. 
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Preferably, the injection of a medicine into a person is 

simulated. More preferably, the injection of a medicine for 

treating arthritis, rheumatism, or gout is simulated. 

The training device may be provided with an extended 

5 finger flange portion. The training device may thereby 

simulate a real injection device that is provided with an 

extended finger flange - as integral part of the injection 

device or as a separate part attached to the injection device 

facilitating use of the real injection device. An extended 

10 finger flange is a portion laterally, preferably radially, 

extending from the training device. Most injection devices 

are provided with a finger part. By the finger part, an 

injection device is held when administering the medicine, 

that is, when operating the plunger. The extended finger 

15 flange according to the invention preferably is a part of the 

shield which enables a good hold of the training device when 

pushing the plunger into the body. Preferably, an extended 

finger flange is an enlarged finger part, preferably having 

an ergonomic shape for receiving one or several fingers. An 

20 enlarged finger flange may be formed integrally with the 

shield or may be a separate part. An extended finger flange 

as separate part is preferably clipped, clamped or otherwise 

temporarily and removably attached to the training device. A 

removable finger flange may be removed after use of the 

25 training device and for example stored in a reset device. 

Preferably, the reset device, for example a reset base, 

provides enough space to store the extended finger flange in 

the base when the training device is not in use. Preferably, 

a removable finger flange is adapted to also be attached to a 

30 real injection device. By this, the operation of an injection 

device may be facilitated and a same extended finger flange 
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may be used for the training device and for the real 

injection device. 

The training device or reset device according to the 

invention may be provided as parts of a training system 

5 comprising a training device according to the invention and 

comprising a reset device according to the invention. 

In the following, embodiments of the training device 

according to the invention and of the reset device according 

to the invention are shown by means of the enclosed drawings, 

10 wherein: 

Fig. 1 shows an exploded view of an embodiment of the 

training device; 

Fig. 2 shows an exploded view of another embodiment of 

the training device; 

15 Fig. 3 is a cross-sectional view of a training device 

and an enlarged section of the proximal end of 

shield and body in a retracted position of the 

shield, with the training device in a ready-to-

use position; 

20 Figs. 4-8 are perspective views of a sequence showing 

operation of the training device of Fig. 1 from 

a ready-to-use to a used position; 

Figs. 9-14 are perspective views of a sequence showing the 

reset operation of the training device of Fig. 1 

25 including a corresponding reset device; 

Figs. 15-19 are perspective views of a sequence showing 

operation of the training device of Fig. 2 from 
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a ready-to-use to a used position; 

Figs. 20-25 are perspective views of a sequence showing the 

reset operation of the training device of Fig. 2 

including a corresponding reset device; 

Fig. 26 shows a training device including extended 

finger flange. 

In Fig. 1 a first embodiment of the training device is 

shown in an exploded view. The training device comprises an 

outer shield 1 to receive a spring 3, a pin protector 49 

10 consisting of an outer pin protection cap 490 and an inner 

pin protection cap 491, a pin housing 25 for receiving a pin 

48 and a soft spring 47, and to receive a body 2 for 

receiving a plunger 43. 

Shield 1 has an essentially square hollow body member 10 

15 which is provided on each side (front and rear) with a 

longitudinally extending slot 11 for accommodating and 

guiding a respective projection 241 of a flexible leg 24 

provided at the distal end of body 2. Body 2 comprises an 

essentially square hollow body member 20. The flexible legs 

20 24 are arranged on two sides (front and rear) of the body 2. 

The loose ends of legs 24 are provided with outwardly 

directing projections 241. 

In addition, shield 1 is provided with a snap slot 12 

provided on each side (front and rear) in body member 10 

25 proximal to longitudinally extending slot 11 for 

accommodating the projection 241 of flexible leg 24 and 

locking shield 1 with body 2 with shield 1 being in an 

extended position. 
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At its proximal end, shield 1 is provided with two 

flexible tongues 13 for engaging body 2 and retaining shield 

1 in a retracted position. In the retracted position the 

proximal free ends of tongues 13 extend through two flanges 

5 22 provided at the provided at the proximal end of body 

member 20 of body 2. Flexible tongues 13 comprise protrusions 

130. Lower edges of protrusions 130 of flexible tongues 13 

are for resting on respective upper edges (not shown) 

arranged in the two flanges 22 of body member 20 when shield 

10 1 is in the retracted position. This snap-fit connection may 

be released by pressing flexible tongues 13 radially 

outwardly. 

Helical spring 3 is arranged between body 2 and shield 3. 

In the retracted position, where body 2 is retained within 

15 shield 1, spring 3 is compressed. In the extended position of 

shield 1 spring 3 is released and body 2 has been pushed in 

the proximal direction. 

Shield 1 also comprises an open distal end for the pin 48 

to extend though said open distal end when the shield is in 

20 the retracted position. 

Pin housing 25 is provided with a projection 210 slidable 

and guided in the longitudinally extending slot 11 of shield 

1, providing a stop while cooperating with the proximal end 

of the longitudinally extending slot when shield 1 is in the 

25 retracted position. Pin housing 25 further comprises locking 

means 250 for a (non-releasable) snap-fit connection with 

body 2. Soft spring 47 is arranged in pin housing 25 between 

enlarged proximal end 480 of pin 48 and closed bottom 23 of 

body 2 at the distal end of body 2. 
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Plunger 43 comprises two plate springs 44, which may be 

made from one single piece of material, arranged at the 

distal end of the plunger on two opposite (lateral) sides of 

the plunger. Plate springs 44 extend from the distal end of 

5 the plunger along a portion of the plunger and extend 

radially therefrom. Plate springs 44 are resiliently 

compressible in the direction of the plunger rod 431 thereby 

exerting a certain force that may be adapted through 

selection and form of the plate springs 44. The force needed 

10 f or compressing and moving plate springs along the cavity in 

body member 2 0 when plunger and body 2 are assembled, 

represents and simulates an injection resistance of a real 

injection device caused by administration of a medicament. 

In Fig. 2 another embodiment of the training device is 

15 shown in an exploded view. For the same or similar elements 

the same reference signs have been used. Reference is made to 

features different to the first embodiment of Fig. 1. 

Body member 10 of shield 1 essentially has a circular 

hollow body. The locking members of the shield for locking 

20 shield 1 in the retracted position are formed as two short 

cantilevers 14 arranged in two flanges 15 at the proximal end 

of shield 1 and on two lateral sides of shield 1. Cantilevers 

14 have protrusions 141 at their distal ends and are flexibly 

bendable radially outwardly. Lower edges of protrusions 141 

25 of cantilever 14 are adapted for resting on respective upper 

edges 270 of protrusions 27 arranged at the circumference of 

body member 2 0 of body 2. 

Projection 210 of the pin housing 25, which projection 210 

is slidable and guided in the longitudinally extending slot 
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11 of shield 1 and which is providing a stop while 

cooperating with the proximal end of the longitudinally 

extending slot 11 when shield 1 is in the retracted position, 

is formed as a flap directing outwardly from and to the 

5 proximal end of the pin housing 25. 

Body 2 may completely be inserted into shield 1. 

Therefore, proximal end of body 2 essentially has a circular 

shape of a diameter small enough for body 2 to be completely 

immersed into the flanges 15 of shield 1. Plunger 43 

10 comprises a plunger head 430 having an open structure for 

push elements of a reset device to pass through the plunger 

head and be guided next to the plunger rod 431, which will be 

described in detail below. 

In Fig. 3 the simulation of an injection resistance is 

15 further described and shown with respect to the embodiment 

according to Fig. 1. However, the simulation of the injection 

resistance may be realized in the same or similar manner 

independently of the realization of the other features of the 

training device. The left hand side of Fig. 3 schematically 

20 shows the training device in an assembled state, ready for 

use. Plunger 43 is inserted into the cavity formed inside the 

body member 20 of body 2. Plate springs 44, preferably formed 

from one single piece of a metal sheet, radially extend from 

the plunger and direct to the proximal end of plunger 43. The 

25 plate springs are attached to the distal end of plunger 43. 

Preferably, the plate spring is clipped and permanently 

attached to the plunger by means of a permanently deformed 

pin 441. This may for example be achieved by ultrasonic 

welding, for example using a pin and preferably also a 

30 plunger or distal plunger end made of or containing a 
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thermoplastic material. However, it is also possible to 

provide a pin of a thermoplastic material and the material of 

plunger having an open structure such that the molten 

material of the pin may penetrate the material of the plunger 

5 such as to provide a form lock. Also, the attachment of the 

plate springs may be achieved by other means, for example by 

a screw, rivet or mechanical clip or any other method 

suitable for attaching the plate spring, for example a press 

fit. 

10 In an extended position of plunger 43, as shown in Fig.3, 

proximal ends 440 of plate springs 44 lie in a recess 201 

formed on the inner wall of and at the proximal end of body 

member 20. Proximal ends 440 of plate springs 44 provide end 

stops for abutting to a mechanical stop 202 provided at the 

15 proximal end of the recess 201. Thereby, it is prevented that 

plunger 43 is inadvertently removed from body member 20 when 

plunger 34 is pulled to an extended position (for example as 

part of the reset action). In addition, the starting position 

for an injection simulation is defined and reproducible. By 

20 now pressing the plunger 43 via plunger head 430 into the 

direction of the distal end of the training device, plate 

springs 44 are compressed and its resistance against inner 

side wall of body member 20 simulates an injection 

resistance. 

25 In Figs. 4 to 8 the operation of the training device 

according to Fig. 1 simulating the use of a real injection 

device is shown. In Fig. 4 the training device represents a 

disposable ready-to-use injection device with a pin protector 

49 attached to the training device. Shield 1 and body 2 are 

30 locked against each other in the extended position of shield 
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1. Protrusions 130 on flexible legs 13 engage corresponding 

edges inside the flanges 22 of body 2. 

Pin protector 49 is removed (Fig. 5) and training device 

is set onto the skin of a user. Upon pressure on tip of pin 

5 48 spring 47 is compressed (see also Fig. 1) and pin 48 is 

partly moved into the pin housing 25 (not shown in Fig. 6). 

Plunger 43 is moved inside body member 20 by pressing the 

plunger head 430 in the direction towards the distal end of 

the training device or shield 1, respectively. When plunger 

10 head 430 reaches the outer ends of tongues 13, this 

corresponds to the end of the simulation of administering a 

proper amount of medicine. Tongues 13 are then bent outwardly 

due to the larger diameter of plunger head 430 and thus 

shield 1 is released from the retracted position in which it 

15 is retained. Spring 3 then decompresses and moves body 2 and 

pin 48 in the proximal direction (Fig. 7; body 2 is not 

completely pushed back or shield 1 is not completely 

extended, respectively). The guided movement of body 2 

relative to shield 1 continues until projection 241 reaches 

20 snap slot 12 and engages into snap slot 12 so as to form a 

snap-fit (Fig. 8). The pin is now completely arranged within 

shield 1 simulating the protection of a needle in the 

extended position of shield 1. The training device is now in 

a used state, representing a real injection device in a 

25 condition for being disposed of. However, the training device 

may be reset to a condition of reuse, which resetting 

mechanism is shown in Fig. 9 to 14. 

For enabling the training device to be reset, the locking 

mechanism, locking shield 1 in the extended position covering 
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the pin 48 must be released (Fig. 8). In addition, plunger 43 

has to be out of body 2 to its extended position (Fig. 4 and 

Fig. 14). In Figs. 9 to 14 a moving direction of the training 

device, the reset device or parts of these devices is 

5 indicated by open arrow 100. 

For resetting the used training device pin protector 49 is 

inserted into elliptically shaped reset base 5. The end of 

pin protector 49 for receiving pin 48 (not shown) directs to 

the proximal end of the reset device (Fig. 9) . Pin protector 

10 49 is aligned and held in a circularly shaped protrusion 51 

extending from the inner bottom wall of reset base 5. The 

used training device is inserted into reset base 5 (Fig. 10). 

Elliptically shaped reset cap 6 is put over training device 

in reset base 5 (Fig. 11 and Fig. 12) and pushed into the 

15 direction of the distal end of reset base 5. Reset cap 6 

comprises longitudinally extending ribs 61 provided on two 

opposite sides of reset cap 6 (one side shown only) . Distal 

ends 610 of longitudinal ribs 61 abut against proximal rim 

220 of flanges 22 of body 2. Thereby, training device is 

20 further pushed into reset base 5 until the plunger head 430 

abuts proximal rim 54 of reset base 5. Then body 2 but not 

plunger 43 is further pushed into shield 1 against the force 

of helical spring 3 (see Fig. 1) . Thereby, the projections 

241 of legs 24 are pressed inwardly when body 2 passes 

25 release ramp 55 arranged on inner side wall of base 5. The 

release ramp 55 presses onto projections 241, which are then 

enabled to pass snap slot 12 and release the lock between 

shield 1 and body 2. Shield 1 and body 2 are brought into the 

retracted position of the shield again. By the same movement 

30 the plunger 43 is drawn out of body 2, such that the training 

device is ready for use again. Plunger 43 is guided by ribs 
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61 of reset cap 6. Reset base 5 is provided with opening 57 

for projection 241 to extend into when the training device in 

the reset device is ready for use again. Reset base 5 and 

reset cap 6 essentially are hollow tubes with closed distal 

5 or proximal end, respectively. They also form a storage 

device for the reset or ready-to-use training device. 

Thereby, it may be favorable to keep legs 24 of body 2 in a 

decompressed state. Reset base 5 and reset cap 6 are provided 

with cooperating snap means 56 to form a releasable snap-fit 

10 between the base and reset cap 6 to hold them in the 

assembled state. 

In Figs. 15 to 19 the operation of the training device 

according to Fig. 2 is shown. Again, protector pin 49 is 

removed from the training device and plunger head 430 is 

15 pushed into body 2. In the extended position, plunger head 

430 is completely inserted into flanges 15 of shield 1 and 

presses onto projections 141 on cantilevers 14 (Fig. 17) . 

These are pushed radially outwardly releasing the lock 

between shield 1 and body 2. The force of spring 3 makes body 

20 2 and shield 1 to be moved relative to each other into an 

extended position of shield 1 while projection 241 is being 

guided in longitudinal slot 11 (Fig. 18) . This movement is 

performed until projection 241 snaps into snap slot 12 and 

locks shield and body 2 in the extended position of shield 1. 

25 Figs. 20 to 25 show the resetting mechanism of the 

training device according to Fig. 2 and Fig. 19. In this 

embodiment reset base 5 is provided with a circumferentially 

running reset ramp 58, projecting from the inner side wall of 

reset base 5 (Fig. 20) . Plunger head 430 is provided with 

30 four through-holes 4301 (Fig. 21) . The through-holes are 
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arranged around the center of the plunger head 430 such that 

four pins 62 extending from the proximal inner end wall of 

reset cap 6 may extend through the through-holes and be 

guided next to the plunger-rod 431 (Fig. 22-24) . When the 

5 training device is pushed into reset base 5 plunger head 430 

abuts to proximal rim 54 of reset base 5. Again, body 2 but 

not plunger 43 is further pushed into shield 1 by the pushing 

action of the pins 62 against the force of helical spring 3. 

Thereby, the projections 241 of legs 24 are pressed inwardly 

10 when body 2 passes release ramp 58. The lock between shield 1 

and body 2 is released and shield 1 and body 2 are brought 

into the retracted position of shield 1 again interlocking 

cantilever projection 141 and upper edges 227 of protrusions 

27 of body (Fig. 25). By the same movement the plunger 43 is 

15 drawn out of body 2 and guided by pins 62 of reset cap 6. 

In Fig. 26 a training device with an extended finger 

flange 7 is shown. Extended finger flange 7 is provided as a 

separate part (shown in the bottom left of Fig. 26) removably 

attachable to the training device. Extended finger flange 7 

20 has the form of a section of a disc-like element. When 

extended finger flange 7 is attached to the training device, 

i.e. to shield 1, extended finger flange 7 extends sideways 

from the training device. It extends in two opposite lateral 

directions. By the application of extended finger flange 7, 

25 flanges 22 of shield 1, which serve for gripping the device 

when pushing plunger 43 into the body of the device may be 

extended. Thereby a gripping and thus an operation of the 

training device is facilitated. In addition, if a real 

injection device is provided with an extended finger flange, 

30 the simulation of such a real device may be performed in a 

more realistic manner. 
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Claims 

1. Training device for medicine injection devices, the 

training device comprising: 

- a body (2) having a proximal end and a distal end 

5 and a cavity formed in the body; 

- a shield (1) having a proximal end and a distal end, 

the shield (1) being slidably attached to the body 

(2), slidable between a retracted position exposing a 

pin (48) arranged at the distal end of the body (2) 

10 and directing therefrom, and an extended position 

covering the pin (48); 

- a spring (3) coupled to body (2) and shield (1), the 

spring (3) biasing the shield (1) such as to enable 

the shield to advance toward the extended position; 

15 - releasable cooperating first locking members 

(27,13,14) on the body and the shield for engaging 

each another to hold the shield (1) in the retracted 

position and 

releasable cooperating second locking members 

20 (241,12) on the body (2) and the shield (1) for 

engaging each another to hold the shield in the 

extended position; 

the training device further comprising 

- a plunger (43) slidably arranged in the cavity of 

25 the body (2), the plunger (43) comprises a 

compressible element (44) adapted to exert a force 

onto the plunger when the plunger (43) is moved in the 

cavity towards the distal end of the body, the force 

corresponding to an injection resistance of a medicine 

30 injected into a patient. 
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2. Training device according to any one of the preceding 

claims, wherein the compressible element comprises 

plate springs (44) mounted to the distal end of the 

plunger (43), wherein the plate springs (44) extend 

5 along a portion of the plunger and radially outwardly 

from the plunger (43). 

3. Training device according to any one of the preceding 

claims, wherein the body (2) is provided with an 

abutment portion (201,202) at its proximal end, the 

10 abutment portion (201,202) is adapted to cooperate 

with an end stop (440) provided at the plunger (43), 

such as to prevent the plunger from being entirely 

removed from the cavity when the plunger (43) is moved 

in a proximal direction. 

15 4. Training device according to claims 3, wherein the 

abutment portion is a recess (201) in an inner wall of 

the body (2) and the end stop is a proximal end (440) 

of the compressible element (44). 

5. Training device according to any one of the preceding 

20 claims, wherein the pin (48) is slidably arranged in a 

pin mounting element (25), wherein the pin mounting 

element comprises a pin biasing member (47) adapted to 

be tensioned when the pin (48) is moved in a proximal 

direction. 

25 6. Training device according to any one of the preceding 

claims, wherein the first locking members (27,13,14) 

comprise a release latch (13,14) arranged at the 

proximal end of the shield (1), the release latch 
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being deflectable outwardly for disengaging the first 

locking members (27,13,14) and thereby allowing the 

shield (1) to advance to the extended position. 

7. Training device according to any one of the preceding 

claims, further comprising a reset base (5) comprising 

a release ramp (55,58) for disengaging the second 

locking members (241,12) when the reset base (5) and 

the training device are assembled. 

8. Training device according to claim 7, further 

comprising a reset cap (6) comprising pushing elements 

(61,62) for pushing the body (2) of the training 

device into the direction of the distal end of the 

reset base (5) and into the shield (1). 

9. Training device according to claim 8, wherein the 

plunger (43) comprises a plunger head (430) arranged 

at a proximal end of the plunger and wherein a radial 

extension of the plunger head (430) is at least equal 

to an extension of the open proximal end of the reset 

base (5) such that the plunger head abuts an edge (54) 

forming the open proximal end of the reset base when 

pushing the body (2) of the training device into the 

direction of the distal end of the reset base (5). 

10. Reset device for a training device for medicine 

injection devices according to any one of claims 1 to 

9, the reset device comprising a reset base (5) and a 

reset cap (6), 

the reset base (5) comprising: 

- a hollow body having an open proximal end for 
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receiving a distal portion of the training device, 

- a release ramp (55,58) arranged on an inner side 

wall of the hollow body of the reset base (5) for 

disengaging second locking members (241,12) of the 

5 training device thereby allowing the shield (1) of 

the training device to be moved to the retracted 

position; 

the reset cap (6) comprising: 

a hollow body having an open distal end for 

10 receiving a proximal portion of the training 

device, 

- a push member (61,62) arranged inside the reset 

cap (6) for enabling a pushing of the body (2) of 

the training device further into the reset base (5) 

15 upon assembly of the reset device and the training 

device. 

11. Reset device according to claim 10, wherein the reset 

base (5) further comprises an alignment element (51) 

arranged at the distal end of the reset base for 

20 aligning a pin protector (49) in the reset base (5). 

12. Reset device according to claim 10 or 11, wherein the 

push member (61,62) of the reset cap (6) comprises a 

protrusion (61) extending from an inner side wall of 

the reset cap (6) or comprises a longitudinal pin (62) 

25 extending from the inner proximal end wall of the 

reset cap (6). 

13. Method for resetting the training device according to 

any one of claims 1 to 9, 

- inserting the training device in a used state into a 
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hollow body of a reset base (5); 

- putting a reset cap (6) over a proximal portion of 

the training device; 

- pushing the reset base (5) and the reset cap (6) 

against each other, thereby pushing a body (2) of the 

training device into the direction of the distal end 

of the reset base, thus disengaging second locking 

members (241,12) of the training device allowing a 

shield (1) of the training device to advance to a 

retracted position and locking the shield (1) in the 

retracted position. 

14. Method according to claim 13, further comprising the 

step of abutting a plunger head (430) attached to a 

proximal end of a plunger (43) of the training device 

to a proximal end of the reset base (5), thereby 

retracting the plunger (43) from the body (2) while 

pushing the body (2) into the direction of the distal 

end of the reset base (5). 

15. Method according to claim 13 or 14, wherein the step 

of pushing the body (2) of the training device into 

the direction of the distal end of the reset base (5) 

is performed by providing a push member (61,62) 

arranged inside the reset cap (6) and wherein the step 

of disengaging second locking members (241,12) of the 

training device is performed by pressing a release 

ramp (55, 58) arranged on an inner side wall of the 

reset base (5) against the second locking members 

(241,12) of the training device. 

16. Method according to any one of claims 13 to 15, 
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further comprising the step of inserting a pin 

protector (49) into the reset base (5) before 

inserting the training device into the reset base (5). 


