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DESCRIPTION
FIELD OF THE INVENTION

[0001] This invention relates to displaceable medical injector plungers and, more particularly, 
to ratcheting, rotatable medical injector plungers.

BACKGROUND OF THE INVENTION

[0002] Medical injectors are well known in the art, including syringes and pen injectors. Medical 
injectors typically include a plunger for advancing one or more stoppers in delivering a 
medicament during an injection. Although it is known in the prior art to provide syringe plungers 
with teeth or other features to prevent retraction and re-use after an initial injection, syringe 
plungers are typically actuated through direct application of linear force. Dose size is a direct 
function of plunger displacement. It may be difficult to control linear displacement of the 
plunger, thus resulting in difficulty over control of dose size.

[0003] As for pen injectors, a lead screw or rotating plunger is provided which is mechanically 
coupled to a dose-setting knob or other actuator through a series of mechanical connections. 
The typical pen injector mechanism is fairly complex and consists of multiple cooperating parts. 
For costs reasons and simplicity of use, a minimum number of working parts is desired.

[0004] The features described within the preamble of claim 1 are disclosed in WO 94/13339, 
WO94/06494A1 and W02010/033770A2.

SUMMARY OF EMBODIMENTS OF THE INVENTION

[0005] Accordingly, it is an aspect of the present invention to provide a plunger for a medical 
injector which may be controllably advanced with a minimum number of cooperating parts.

[0006] The invention is defined by features of claim 1 defining a medical injector and a method 
of the reconstituting a lyophilized medicament according to claim 6.

[0007] The foregoing and/or other aspects of the present invention are achieved by providing 
a medical injector including a body having a distal end and a proximal end, and a displaceable 
plunger disposed in the body. The plunger includes a plurality of spaced-apart ratchet teeth 
disposed along the length thereof. At least one indexer is provided and is formed to engage 
the plunger, wherein the indexer is configured to allow the plunger to displace distally toward a 
distal end of the body but not proximally toward a proximal end of the body. The medical 
injector also includes an actuator having an engagement portion formed to engage one or 
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more of the ratchet teeth. The actuator is displaceable to a ready state, the engagement 
portion being displaced proximally relative to the plunger with the actuator being displaced to 
the ready state. The indexer prevents proximal movement of the plunger thereby allowing the 
engagement portion to bypass one or more of the ratchet teeth with the actuator being 
displaced to the ready state. In addition, the actuator is displaceable from the ready state to 
cause actuation of the medical injector. The displacement from the ready state causes distal 
displacement of the engagement portion with the engagement portion engaging one or more 
of the ratchet teeth and causing distal displacement of the plunger with the engagement 
portion. The plunger is slidably displaceable relative to the body, and rotatable relative to the 
body to selectively engage and disengage ratchet teeth engaged with the indexer and the 
actuator.

[0008] The foregoing and/or other aspects of the present invention are also achieved by 
providing a medical injector including a body having a distal end and a proximal end, and a 
plunger displaceably disposed in the body. The plunger includes a plurality of spaced-apart 
ratchet teeth disposed along the length thereof. The plunger selectively displaces a stopper to 
dispense a medicament from said medical injector. The medical injector also includes an 
indexer disposed within the body to engage the plunger to permit distal displacement of the 
plunger and substantially prevent proximal displacement of the plunger, and an actuator 
having an engagement portion to engage the plunger to permit proximal displacement of the 
actuator relative to the plunger and substantially prevent distal displacement of the actuator 
relative to the plunger. Upon proximal displacement of the actuator relative to the body to a 
ready state, one or more of the ratchet teeth bypass the engagement portion to proximally 
displace the actuator relative to the plunger. Upon distal displacement of the actuator relative 
to the body from the ready state, the actuator engages one or more of the ratchet teeth to 
distally displace the plunger relative to the indexer to distally displace the stopper to dispense 
medicament from the medical injector. The plunger is slidably displaceable relative to the body, 
and rotatable relative to the body to selectively engage and disengage ratchet teeth engaged 
with the indexer and the actuator.

[0009] The foregoing and/or other aspects of the present invention are also achieved by 
providing a medical injector including a body having a distal end and a proximal end, and a 
plunger displaceably disposed in the body. The plunger includes a plurality of spaced-apart 
ratchet teeth disposed along the length thereof. The plunger selectively displaces a stopper to 
dispense a medicament from said medical injector. The medical injector also includes an 
indexer disposed within the body to engage the plunger to permit distal displacement of the 
plunger and substantially prevent proximal displacement of the plunger. The medical injector 
additionally includes actuating means for actuating the medical device, the actuating means 
having engagement means for engaging the plunger to permit proximal displacement of the 
actuating means relative to the plunger and substantially prevent distal displacement of the 
actuating means relative to the plunger. Upon proximal displacement of the actuating means 
relative to the body to a ready state, one or more of the ratchet teeth bypass the engagement 
means to proximally displace the actuating means relative to the plunger. Upon distal 
displacement of the actuating means relative to the body from the ready state, the actuating 
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means engages one or more of the ratchet teeth to distally displace the plunger relative to the 
indexer to distally displace the stopper to dispense medicament from the medical injector. The 
plunger is rotatable relative to the body to selectively engage and disengage ratchet teeth 
engaged with the indexer and the actuator means.

[0010] The foregoing and/or other aspects of the present invention are also achieved by 
providing a method of reconstituting a lyophilized medicament using a medical injector having 
a body with a plunger disposed therein. The method includes the operations of connecting a 
medicament container containing the lyophilized medicament to an end of the body so that a 
double ended needle communicates between the medicament container and a diluent 
containing cartridge disposed within the body, rotating the plunger to disengage ratchet teeth 
on the plunger from the body, displacing the plunger to eject diluent into the medicament 
container, displacing the plunger to draw reconstituted medicament into the cartridge, and 
rotating the plunger to engage the ratchet teeth of the plunger with the body.

[0011] Additional and/or other aspects and advantages of the present invention will be set forth 
in part in the description that follows and, in part, will be apparent from the description, or may 
be learned by practice of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The above and/or other aspects and advantages of embodiments of the invention will 
become apparent and more readily appreciated from the following detailed description, taken 
in conjunction with the accompanying drawings, in which

Figure 1 is a perspective view of a medical injector in accordance with an embodiment of 
present the invention;

Figure 2 is partial perspective view of a plunger useable with the injector of Figure 1;

Figure 3 is a partial cross-sectional view taken along line 3-3 of Figure 2;

Figures 4-6 are perspective partial cross-sectional views illustrating operation of the medical 
injector of Figure 1;

Figures 7 and 8 are perspective views respectively illustrating two rockers useable with the 
injector of Figure 1;

Figures 9-11 are perspective partial cross-sectional views illustrating operation of a medical 
injector using the rocker of Figure 7;

Figures 12 and 13 are perspective partial cross-sectional views illustrating the use of a multi­
link rocker

Figure 14 shows a dose counter useable with an embodiment of the present invention;
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Figure 15 is a partial perspective view of a pivotable actuator useable with the plunger of 
Figure 2;

Figures 16 and 17 are perspective partial cross-sectional views illustrating use of the pivotable 
actuator of Figure 15,

Figure 18 is a cross-sectional view of a medical injector;

Figure 19 is a perspective cross-sectional view of the medical injector of Figure 18 taken along 
line 19-19 of Figure 18;

Figure 20 is a perspective view of a medical injector according to another embodiment of the 
present invention;

Figure 21 is a perspective view of a plunger useable with the medical injector of Figure 20;

Figure 22 is a cross-sectional view of the medical injector of Figure 21 taken along line 22-22 
of Figure 21;

Figure 23 is a perspective cross-sectional view illustrating operation of the medical injector of 
Figure 21; and

Figure 24 is a perspective view of another embodiment of a plunger useable with the medical 
injector of Figure 20.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION

[0013] Reference will now be made in detail to embodiments of the present invention, 
examples of which are illustrated in the accompanying drawings, wherein like reference 
numerals refer to the like elements throughout. The embodiments described herein exemplify, 
but do not limit, the present invention by referring to the drawings. As will be understood by 
one skilled in the art, terms such as up, down, bottom, and top are relative, and are employed 
to aid illustration, but are not limiting.

[0014] With reference to the figures, a medical injector 10 is shown having a ratchetable 
plunger 12 provided therewith. As will be appreciated by those skilled in the art, the medical 
injector 10 may be of various forms, including being a syringe or pen injector. In accordance 
with an embodiment of the present invention, the medical injector 10 is particularly well-suited 
for administering at least one fixed dose, and is even better suited for administering a series of 
fixed doses. The medical injector 10 may be configured in any way known to be compatible 
with the plunger 12 as described herein. The medical injector 10 may include a reservoir 14 for 
accommodating an injectable medicament, which may be a drug cartridge, or which may be 
formed directly in the medical injector 10. The reservoir 14 may have one or more stoppers 16 
associated therewith as known in the art. The medical injector 10 may also be provided with a 
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needle 18 for injection which may be removably attached or affixed to the medical injector 10 
such as in a "staked" arrangement.

[0015] The plunger 12 is elongated and generally flat. A plurality of spaced-apart ratchet teeth 
20 are disposed along the length of the plunger 12. In a preferred arrangement, the plunger 12 
includes a plate-shaped body 22 having opposing first and second faces 24, 26. The ratchet 
teeth 20 are disposed on the first face 24 and, in a further preferred arrangement, also on the 
second face 26. Preferably, the ratchet teeth 20 on the first and second faces 24, 26 are axially 
aligned along the length of the plunger 12.

[0016] The ratchet teeth 20 are configured to permit unidirectional movement of the plunger 
12. Particularly, with reference to Figure 3, the ratchet teeth 20 are preferably saw-tooth 
shaped having a ramped surface 28 and a shoulder stop 30. As shown in Figure 3, the ramped 
surfaces 28 of the ratchet teeth 20 on both the first and second surfaces 24, 26 are oriented to 
face in the same general direction. The shoulder stops 30 extend transversely from the first 
and second faces 24, 26, preferably at a substantially perpendicular orientation.

[0017] The plunger 12 may also have one or more rails 27 extending from the first face 24 
and/or the second face 26. The rails 27 may be formed to slide through one or more 
corresponding shape-mating slots formed in the medical injector 10. The rails 27 may provide 
stability during use, particularly during translation of the plunger 12.

[0018] With reference to Figures 4-6, the plunger 12 is disposed in a body 32 of the medical 
injector 10. The body 32 includes a distal end 34, located to be directed toward a patient 
during an injection, and a proximal end 36, located to be away from a patient during an 
injection (Figure 1). During use, the medical injector 10 is configured to permit the plunger 12 
to move unidirectionally therein in a distal direction toward the distal end 34, but not in a 
proximal direction toward the proximal end 36. To facilitate such unidirectional movement, at 
least one indexer 38 is provided formed to engage the plunger 12. The indexer 38 is 
configured to allow the plunger 12 to displace distally toward the distal end 34 of the body 32 
but not proximally toward the proximal end 36 of the body 32.

[0019] The indexer 38 includes a deflectable pawl 40 which, as shown schematically in Figure 
3, includes a ramped engagement surface 42 and an outward facing stop surface 44. The 
indexer 38 is outwardly deflectable to permit the engagement surface 42 to ascend the ramped 
surface 28 of an individual of the ratchet teeth 20 with the plunger 12 moving distally relative 
thereto. With sufficient distal movement, the indexer 38 bypasses the ratchet teeth 12, and 
under inherent resilience of the indexer 38, snaps inwardly such that the stop surface 44 is 
aligned with the shoulder stop 30. Preferably, the stop surface 44 is formed to be generally 
parallel to the shoulder stop 30. With rearward (proximal) movement of the plunger 12, the 
shoulder stop 30 and the stop surface 44 interferingly engage thus preventing proximal 
movement of the plunger 12. In a preferred embodiment, a pair of the indexers 38 are 
provided so as to act against the ratchet teeth 20 located on both the first and second faces 
24, 26, as shown in Figures 4-6. It is further preferred that a pair of the indexers 38 be 
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provided which are axially aligned thus providing a pinching effect to the plunger 12. This 
pinching effect may provide a stable holding force for the plunger 12.

[0020] The indexer 38 may be formed to be deflectable through inherent resilience, such as 
through material selection (e.g., being formed of a thermoplastic). In addition, or alternatively, 
the indexer 38 may include a cantilevered arm 46 which permits deflection of the associated 
pawl 40. The indexer 38 is formed to have a natural, unbiased state as shown in Figures 4-6, 
where the indexer 38 is positioned to act against the shoulder stop 30 of the ratchet teeth 20. 
The cantilevered arm 46 is formed with sufficient internal memory to provide the unbiased 
state for the indexer 38.

[0021] The medical injector 10 also includes an actuator 48 having an engagement portion 50 
formed to engage one or more of the ratchet teeth 20. The engagement portion 50 preferably 
includes an engagement pawl 52 having a ramped engagement surface 54 and an outward 
facing stop surface 56 configured like the pawl 40 described above. Preferably, two of the 
engagement portions 50 are provided located to engage the ratchet teeth 20 located on the 
first and second faces 24, 26.

[0022] With reference to Figure 4, the plunger 12 is positioned to engage one of the stoppers 
16. To cause actuation of the medical injector 10, as shown in Figure 5, the actuator 48 is 
moved to a ready state, with the engagement portion 50 moving proximally. The indexer 38 
prevents proximal movement of the plunger 12, thus allowing the actuator 48 to move 
proximally relative to the plunger 12. With the plunger 12 being held stationary, and the 
engagement portion 50 moving proximally relative to the plunger 12, the engagement portion 
50 bypasses one or more of the ratchet teeth 20. The actuator 48 is displaced sufficiently to 
achieve a ready state.

[0023] For actuation of the medical injector 10, the actuator 48 is displaced from the ready 
state with distal movement of the engagement portion 50. The engagement portion 50 
engages one or more of the ratchet teeth 20, particularly with interfering engagement between 
the shoulder stop 30 and the stop surface 56. In particular, the engagement portion 50 
engages the next distal ratchet tooth 20. Distal movement of the engagement portion 50 
causes the plunger 12 to move distally therewith. Distal movement of the plunger 12, in turn, 
causes distal advancement of the stopper 16 in causing an injection to be administered. The 
ratchet teeth 20 are able to bypass the indexer 38 in the distal direction.

[0024] The size of a dose to be administered by the medical injector 10 is a function of the 
spacing between the ratchet teeth 20 and/or the amount of proximal displacement of the 
engagement portion 50 relative to the ratchet teeth 20 with the actuator 48 moving to a ready 
state. To create a fixed dose, one or more keys 58 may be defined on the medical injector 10 
and/or the actuator 48 which are formed to nest within and slide along corresponding channels 
60 formed in the medical injector 10 and/or the actuator 48. As shown in Figures 4-6, it is 
preferred that the keys 58 be formed on the actuator 48 and the channels 60 be formed in the 
medical injector 10. With reference to Figure 4, the keys 58 are at the distal end of the channel 
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60, prior to use. With proximal displacement of the actuator 48, the keys 58 are proximally 
advanced in the channels 60 to a proximal-most position corresponding to the ready state of 
the actuator 48. The length of the travel of the keys 58 in the channels 60 restricts the range of 
movement of the actuator 48 in defining the size of the dose administrable by the medical 
injector 10. As shown in Figures 5 and 6, the keys 58 are advanced distally with the actuator 
48 during use to a distal-most position.

[0025] The actuator 48 shown in Figures 4-6 is a linear slide actuator which applies force 
directly to the plunger 12. As will be appreciated by those skilled in the art, the actuator 48 may 
be of various configurations. With reference to Figures 7-8, the actuator 48 may include a 
rocker 62 pivotally mounted thereto. The rocker 62 is frame-shaped, having a first end 64 for 
pivotal mounting to the actuator 48 and a second opposing end 66 for pivotally mounting to the 
medical injector 10. The engagement portion 50 is located between the first and second ends 
64, 66. As shown in Figures 7 and 8, two of the engagement portions 50 may be provided to 
coact with the ratchet teeth 20 being located on the first and second faces 24, 26.

[0026] It is noted that the spacing between the first and second ends 64, 66 affects force 
transmission from the actuator 48 to the plunger 12 particularly in the generation of torque. 
The spacing L between the first and second ends 64, 66, as well as the spacing S1, S2 of the 
engagement portion 50 from the first and second ends 64, 66, affects how torque is generated 
and transmitted to the plunger 12.

[0027] With reference to Figure 9, the actuator 48 is shown in an initial pre-use state with the 
rocker 62 being inclined distally. With reference to Figure 10, the actuator 48 has been 
advanced to the ready state with the rocker 62 having been drawn proximally with rotation 
about the second end 66 so as to be inclined in a proximal direction. During this movement, 
the engagement portion 50 bypasses one or more of the ratchet teeth 20 in the same manner 
as described above. As shown in Figure 11, the actuator 48 is displaced from the ready state 
to cause actuation of the medical injector 10. With displacement of the actuator 48 from the 
ready state, the rocker 62 is caused to advance distally about the second end 66 with the 
engagement portion 50 causing the plunger 12 to also advance distally. Dose size may be 
restricted both by the key 58/channel 60 arrangement described above and/or by the range of 
motion of the rocker 62.

[0028] As will be appreciated by those skilled in the art, the rocker 62 may be directly coupled 
to the actuator 48, as shown in Figures 9-11. As will be appreciated by those skilled in the art, 
a multi-link arrangement may be used to couple the rocker 62 to the actuator 48. With 
reference to Figures 12 and 13, one or more links 68 may be connected between the rocker 
62 and the actuator 48 to provide force for displacement thereof. Any arrangement of the links 
68 may be utilized which transmits force from the actuator 48 to the rocker 62. As shown in 
Figures 12 and 13, two of the links 68 (68A, 68B) are utilized with the link 68A being pivotally 
connected to the actuator 48 and pivotally connected to the link 68B, and with the link 68B 
being pivotally connected to the link 68A and pivotally connected to the rocker 62. The links 
68A, 68B collectively transmit force to the rocker 62.
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[0029] With reference to Figures 15-17, the actuator 48 may be arranged to be non-linearly 
displaced. As shown in Figures 15-17, the actuator 48 may be formed to pivot about a fulcrum 
70. With the actuator 48 pivoting outwardly from the medical injector 10 about the fulcrum 70, 
the engagement portion 50 is caused to be displaced proximally. Conversely, inward pivoting of 
the actuator 48 about the fulcrum 70 causes distal displacement of the engagement portion 50. 
The engagement portion 50 coacts with the plunger 12 in the same manner as described 
above.

[0030] With reference to Figures 15 and 16, the medical injector 10 is shown in a pre-use 
state. To facilitate handling of the actuator 48, a grip ring or pad 72 may be provided which 
extends radially outwardly from the medical injector 10 to facilitate displacement of the actuator 
48. To prepare for use, as shown by the arrow in Figure 16, the actuator 48 is pivoted to a 
ready state as shown in Figure 17. To cause actuation of the medical injector 10, the actuator 
48 is pivoted inwardly from the ready state, as shown by the arrow in Figure 17.

[0031] The size of the dose may be fixed with the actuator 48 being pivotable by limiting the 
range of rotation of the actuator 48. A portion 74 of the medical injector 10 may be configured 
to limit the range of rotation of the actuator 48, particularly outward rotation, such limited range 
corresponding to the ready state.

[0032] In the above-described embodiments, the plunger 12 is substantially flat. In contrast, in 
the following embodiments, the plungers are substantially cylindrical. For example, in the 
medical injector 140 shown in figures 18 and 19, the plunger 142 is substantially cylindrical and 
the ratchet teeth extend circumferentially around the plunger 142. In such an embodiment, the 
orientation of the plunger is not critical, thereby easing assembly of the device. In addition, as 
shown in figures 18 and 19, a pointer or indicator flag 144 connected to the plunger 142 is 
visible to a user through indicating holes 146 to indicate the dosage. The pointer 144 engages 
an axial slot 148 in the actuator 150 to provide an alignment feature.

[0033] Figure 20 illustrates a medical injector 152 according to another embodiment of the 
present invention, figure 21 is a perspective view of a plunger usable with the medical injector 
152, and figure 22 is a cross-sectional view of the medical injector 152. As shown in figures 20 
and 22, the medical injector 152 includes a body 154 having axial slots 156 therein, an 
actuator 158, a plunger slider or ring slider 160 with arms extending through the slots 156, and 
a mode selector 162. According to one embodiment, the ratchet teeth on the plunger are 
circumferentially discontinuous. Put another way, at least one portion of the plunger is axially 
free of ratchet teeth. Figure 21 illustrates another embodiment of a cylindrical plunger 164 in 
which the plunger 164 is frusto-cylindrical. In other words, the plunger 164 has a pair of flat 
sides 166. As with the plunger 12, the plunger 164 also has a plurality of spaced-apart ratchet 
teeth 168 disposed along the length thereof. The plunger 164 also has a pair of ring slider 
connectors 170 disposed on the flat sides 166 and a mode selector connector 172 disposed at 
a proximal end of the plunger 164. The illustrated mode selector connector 172 is substantially 
square. One skilled in the art will appreciate that other shapes may be used without departing 
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from the scope of the present invention. For example, the mode selector connector 172 may 
be triangular, rectangular, pentagonal, or hexagonal, or may have more sides.

[0034] The mode selector 162 has a recess corresponding to the mode selector connector 
172 to engage the mode selector connector 172. While in the illustrated embodiment, the male 
protrusion (mode selector connector 172) is disposed at the proximal end of the plunger 166 
and the corresponding female recess is disposed on the distal end of the mode selector 162, 
one skilled in the art will appreciate that the male protrusion may be disposed on the distal end 
of the mode selector 162 and the corresponding female recess may be disposed on the 
proximal and of the plunger 166 without departing from the scope of the present invention. The 
mode selector 162 is rotatably disposed with respect to the actuator 158, and thereby, as 
described in greater detail below, provides an interface for a user to rotate the plunger 166.

[0035] Similar to the embodiments described previously, in one orientation, the ratchet teeth 
168 of the plunger 166 engage the pawls 174 of the indexer 176 and the engagement pawls 
178 of the actuator 158. But because of the design of the plunger 164 (including the flat sides 
166), the plunger 164 is rotatable with respect to the body 154. Accordingly, using the mode 
selector 162, a user can rotate the plunger 164 to an orientation in which the ratchet teeth 168 
are disengaged from the pawls 174 and the engagement pawls 178, and the flat sides 166 are 
aligned with the pawls 174 and the engagement pawls 178, as shown in figure 22. Such an 
alignment permits selective, free distal and proximal displacement of the plunger 164. This 
feature is useful, for example, for reconstituting a lyophilized medicament, which will be 
discussed in greater detail below.

[0036] According to one embodiment, the ring slider connectors 170 disposed on the flat sides 
166 of the plunger 164 selectively engage the arms 180 of the ring slider 160 that extend 
inwardly through the slots 156 of the body 154. For example, when a user rotates the mode 
selector 162 to disengage the ratchet teeth 168 from the pawls 174 and the engagement pawls 
178, the ring slider connectors 170 rotate into engagement with the arms 180 of the ring slider 
160. The user then can use the ring slider 162 to control displacement of the plunger 164.

[0037] As shown in figure 22, medical injector 152 also includes a pointer 182 for indicating the 
dosage, similar to the pointer 144. According to another embodiment, in which the axial slots 
156 are circumferentially enlarged to accommodate rotation of the ring slider 160, the plunger 
164 is fixedly connected to the ring slider 160, which serves as a dosage indicator.

[0038] Reconstitution of a lyophilized medicament will now be described with reference to 
figure 23. The stopper 184 is disposed on the distal end of the plunger 164 inside a cartridge 
186 containing a diluent 188 therein. The medicament container 190 with a lyophilized 
medicament 192 disposed therein is connected to a distal end of the cartridge 186 with a 
double-ended needle 194 communicating between interior of the medicament container 190 
and the cartridge 186. After the user rotates the mode selector 162 to disengage the ratchet 
teeth 168 from the pawls 174 and the engagement pawls 178, the user distally slides the ring 
slider 160, thereby distally displacing the plunger 164 and the stopper 184, and expelling the 
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diluent 188 into the medicament container 190. Subsequent to the reconstitution of the 
lyophilized medicament 192, the user proximally slides the ring slider 160, thereby proximally 
displacing the plunger 164 and the stopper 184, and drawing the reconstituted medicament 
into the cartridge 186. Thereafter, the user disconnects the medicament container 190 and 
rotates the mode selector 162 to reengage the ratchet teeth 168 with the pawls 174 and the 
engagement pawls 178. At this point, the reconstituted medicament can be injected as 
described above.

[0039] In the medical injector employing a ratchet plunger similar to those described above, 
discrete dosage settings are determined by the pitch of (or spacing between) the ratchets. 
Figure 24 is a perspective view of the plunger 194 in accordance with another embodiment of 
the present invention in which a user may select one of a plurality of predetermined ratchet 
spacings. As shown in figure 24, the plunger 194 has two sides with and 196 and 198 with 
respective pluralities of spaced-apart ratchet teeth 200 and 202 disposed along the length 
thereof. The distance between ratchet teeth 200 is shown as D-| and the distance between 

ratchet teeth 202 is shown as D2, which is greater than D-|. The plunger 194 is rotatable with 

respect to the body 154 and the actuator 158 so that a user can select a desired spacing 
between ratchet teeth to engage the pawls 174 and the engagement pawls 178. According to 
one embodiment, the mode selector 162 and the actuator 158 have demarcations 
corresponding to the various spacings of the ratchet teeth.

[0040] According to one embodiment, the plunger 194 also has a flat side 204 so that the user 
can rotate the plunger 194 to an orientation in which the ratchet teeth 168 are disengaged 
from the pawls 174 and the engagement pawls 178, and the flat side 204 is aligned with the 
pawls 174 and the engagement pawls 178. Thus, the plunger 194 can also be employed to 
reconstitute a lyophilized medicament.

[0041] In addition, although the plunger 194 is illustrated as having two sides with respective 
pluralities of spaced-apart ratchet teeth, one skilled in the art will appreciate that the plunger 
194 may have 3, 4, 5, 6, 7, 8, 9, 10, or more sides with respective pluralities of differently- 
spaced-apart ratchet teeth to provide a greater selection for a user without departing from the 
scope of the present invention. Additionally, although the pawls 174 and the engagement pawls 
178 are illustrated as being opposing pairs, a single pawl 174 and a single engagement pawl 
178 may be employed to accommodate a greater number of sides with differently spaced 
ratchet teeth on the plunger 194 without departing from the scope of the present invention.

[0042] Although only a few embodiments of the present invention have been shown and 
described, the present invention is not limited to the described embodiments. Instead, it will be 
appreciated by those skilled in the art that changes may be made to these embodiments 
without departing from the scope of the present invention, which is defined by the appended 
claims.

REFERENCES CITED IN THE DESCRIPTION 



DK/EP 2686046 T3

This list of references cited by the applicant is for the reader's convenience only. It does not 
form part of the European patent document. Even though great care has been taken in 
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all 
liability in this regard.

Patent documents cited in the description

• WO9413339A [00041
• WO9406494A1 [00041
• W02010033770A2 [Q0041



DK/EP 2686046 T3

5

10

15

20

25

1

Patentkrav

1. Medicinsk injektor (152) der omfatter:

et legeme (154) der har en distal ende og en proximal ende;

et forskydeligt stempel (164, 194) der er anbragt i et indre rum af lege­

met, hvilket stempel omfatter et antal adskilte skraldetænder (168, 200, 

202), som er anbragt langs dets længde;

mindst en indexer (176) der har en pal (174), som er udformet til at gå i 

indgreb med stemplets skraldetænder, hvilken indexer er konfigureret til 

at tillade stemplet at forskyde distalt mod den distale ende af legemet, 

men ikke proximalt mod den proximale ende af legemet; og

en aktuator (158) der har en indgrebssektion (178), som er udformet til at 

gå i indgreb med en eller flere af skraldetænderne, hvilken aktuator er 

forskydelig til en klartilstand, hvilken indgrebssektion forskydes proximalt 

i forhold til stemplet, når aktuatoren forskydes til klartilstanden, hvilken 

indexer forhindrer proksimal bevægelse af stemplet og tillader derved 

indgrebssektionen at omgå en eller flere af skraldetænderne, når aktua­
toren forskydes til klartilstanden, og hvor aktuatoren er forskydelig fra 

klartilstanden for at bevirke aktivering af den medicinske injektor, hvilken 

forskydning fra klartilstanden bevirker distal forskydning af indgrebssekti­

onen hvorved indgrebssektionen går i indgreb med en eller flere af skral­

detænderne og forårsager distal forskydning af stemplet;

kendetegnet ved, at:

den medicinske injektor yderligere omfatter en stempelskyder (160) der 

er anbragt på det ydre af legemet for at kunne blive betjent af en bruger;

hvilket stempel er glideligt forskydelig i forhold til legemet og drejeligt i 

forhold til legemet indtil en orientering, i hvilken skraldetænderne er i ind­
greb eller frakoblet fra indexeren og aktuatoren; og
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hvilket legeme omfatter aksiale slidser (156), og stempelskyderen har 

arme (180), som strækker sig gennem de aksiale slidser for at gå i ind­

greb med stemplet, hvilke arme af stempelskyderen er forskydelige langs 

de aksiale slidser.

2. Medicinsk injektor ifølge krav 1, hvor stemplet omfatter mindst en flad side 

(166, 204), som kan indstilles på linje med indexeren og aktuatoren, for at frigø­

re skraldetænderne fra indexeren og aktuatoren.

3. Medicinsk injektor ifølge krav 1, hvor stemplet er roterbart i forhold til stem­

pelskyderen til selektivt indgreb og frakobling af stempelskyderen.

4. Medicinsk injektor ifølge krav 1 der yderligere omfatter en tilstandsvælger 

(162), som kan roteres i forhold til aktuatoren og legemet og som er forbundet 

med stemplet for at styre rotation af stemplet i forhold til legemet.

5. Medicinsk injektor ifølge krav 4, hvor tilstandsvælgeren omfatter et af: et 

fremspring og en fordybning der har en form som svarer til fremspringet, og 

stemplet omfatter den resterende af fremspringet og fordybningen der har en 

form, som svarer til fremspringet.

6. Fremgangsmåde til rekonstituering af et lyofiliseret lægemiddel ved anven­
delse af en medicinsk injektor (152) ifølge krav 1, hvilken fremgangsmåde om­

fatter:

at forbinde en medikamentbeholder der indeholder det lyofiliserede me­

dikament til en ende af legemet, således at en nål med to ender kommu­
nikerer mellem medikamentbeholderen og en patron der indeholder et 

fortyndingsmiddel, og som er anbragt inden i legemet;

kendetegnet ved, at fremgangsmåden yderligere omfatter:
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at rotere stemplet for at frigøre skraldetænder (168, 200, 202) på stem­

plet fra paler (174) af legemet for at gå i indgreb med en arm af en stem­
pelskyder (160) med en forskydelig konnektor;

at forskyde stemplet for at skubbe fortyndingsmidlet ind i medikamentbe- 

5 holderen ved at forskyde stempelskyderen distalt;

at forskyde stemplet for at trække rekonstitueret medikament ind i patro­

nen ved proximal forskydning af stempelskyderen, og

at rotere stemplet til indgreb af skraldetænderne af stemplet med lege­

met.
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