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(57) ABSTRACT 

The control device for doses contains one or more sockets 
(1) for a removable medicament dosage unit (3), one or more 
indicators (2) of taking the dosage unit (3), and one or more 
lifters (4) for lifting the dosage It unit located in the socket 
(3). The control device is especially Well suited for moni 
toring the administration of doses intended for treatment of 
diabetes. The sockets (1) are vertical or sloping tubes 
protruding from the body of the control device, in Which 
injection pens containing insulin can be placed. 
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CONTROL DEVICE FOR DOSES 

[0001] The invention relates to a control device for doses 
containing one or more sockets for a removable medicament 
dosage units of medicament as Well as one or more indica 
tors of taking of the dosage unit. 

[0002] It is knoWn to use various medicament containers 
With alarm systems based on timers for drug doses Which are 
to be administered at intervals and are usually in the form of 
pills, tablets, or corresponding doses to be administered 
orally, and as an example it is possible to mention the alarm 
systems for medicament containers disclosed in the appli 
cation publications GB 2179919 and FR 2666225. 

[0003] For eXample the treatment of diabetes requires 
administration of ?xed doses of insulin at predetermined 
times according to the treatment plan.. US Pat. No. 4,950, 
246 discloses a syringe intended for the use of a person 
having diabetes, an “injection pen”, Which can be used to 
meter a predetermined dose of insulin. The syringe has an 
integrated system With a sensor monitoring the progression 
of a pump rod inside the syringe and giving information to 
an electronic control unit for administering a correct dosage 
at the time of injection. In this syringe, the only alarm is an 
indication on the emptying of the reservoir to be eXpected. 

[0004] The international publication WO 99/43283 dis 
closes a neW regimen for the treatment of diabetes, Which 
can be easily implemented by the equipment available 
Without making structural changes in the injection pen itself. 
This is implemented by means of special stand that functions 
as a control device for doses and contains several holes, 
“sockets” for the injection pens containing insulin. The stand 
comprises recesses for placing the injection pens in an erect 
position therein. For each injection pen there is a pair of 
indicators. The device is arranged to give an alarm in a 
certain order, Wherein the indicator of the respective injec 
tion pen gives an alarm that it is time to administer a dose 
from the injection pen in question. The act of removing this 
injection pen from the stand is detected by means of a 
suitable sensor detecting the movement of the injection pen 
aWay from the stand. When the removal of the injection pen 
has been detected, a second indicator is shifted to a state in 
Which it indicates that the dose has been administered. The 
indication may take place visually, for eXample by means of 
a signal light. The publication discloses hoW the injection 
pen can be locked to the stand at other times to prevent 
inappropriate use of the same. The diameters of the pens 
determine the siZe of the sockets in such stands. 

[0005] The control device for doses must unambiguously 
indicate the unit from Which a dose must be taken at a given 
time. This is especially important for users, Whose percep 
tion has been impaired due to old age or illness. 

[0006] It is an aim of the invention to present a further 
development of a knoWn control device, in Which the dosage 
unit neXt in order is indicated very clearly and in a secure 
manner. For achieving the aim, the injection pen according 
to the invention is primarily characteriZed in that it com 
prises one or more transfer members, Which are arranged to 
shift the dosage unit located in the socket to a position Which 
differs from the normal position of the dosage unit, and back 
to the normal position. As a result of this, it is possible to 
emphasiZe even more clearly one or more dosage units that 
have the turn, advantageously With another visual signal 
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related thereto, and make the dosage units differ from one or 
more dosage units in the normal position, if there are tWo or 
more sockets in the control device. The transfer device can 
be a lifter for lifting the dosage unit located in the socket. By 
means of the lifter it is possible to lift the dosage unit from 
Which the dose has to be administered and make it especially 
Well distinguishable from other dosage units in the control 
device. 

[0007] According to a preferred embodiment, the socket is 
composed of one or more vertical or sloping supporting 
elements protruding from the body of the control device. 
Besides making it possible to use injection pens of various 
siZes and produced by different manufacturers in the same 
stand With good support Without actually locking the injec 
tion pens to the stand, this structure also makes it possible 
to dimension the length of the lifting movement of the lifter 
and the length of the supporting element/elements in such a 
manner With respect to each other that the upper end of the 
dosage unit rises above the upper end of the supporting 
element as a result of the movement of the lifter, Whereafter 
the dosage unit can be removed from the socket. 

[0008] According to a preferred embodiment, the socket 
can be a tube inside of Which the entire injection pen can be 
placed, Wherein it can be eXposed by means of a suitable 
lifting mechanism located at the loWer end of the tube. The 
tube is advantageously transparent. 

[0009] Furthermore, there are different structural alterna 
tives for the lifter, Which Will be described hereinbeloW. The 
lifter in the lifting mechanism is located permanently or 
temporarily underneath the socket so that When the lifter is 
operated With a suitable poWer transmission member, it 
moves to a position in Which it lifts the dosage unit to a 
upper position from underneath, either directly or via a 
separate element located therebetWeen, at the same time 
supporting the dosage unit. Such a lifter may be a member 
located permanently beloW the socket, such as a rotating 
eccentric or a supporting element that can be moved linearly 
up and doWn, or a Wedge-shaped member that moves 
underneath the socket and lifts the dosage unit by Wedge 
effect. 

[0010] In the folloWing, the invention Will be described in 
more detail With reference to the appended draWings, in 
Which 

[0011] FIG. 1 shoWs a side-vieW of the control device 
according to the invention, 

[0012] FIG. 2 shoWs top vieW of the control device of 
FIG. 1, 

[0013] FIG. 3 shoWs the operation of the control device in 
a situation Where the indicator indicates an event of admin 
istration of a dose, 

[0014] FIGS. 4 to 6 shoW other lifter structures, 

[0015] FIG. 7 shoWs a manner of using the sockets of the 
control device, and 

[0016] 
[0017] FIGS. 1 and 2 shoW a control device for doses 
Which forms a stand for tWo or more medicament dosage 
units 3, in this case injection pens. The stand is intended to 
be placed for eXample on a table. It is the purpose of the 
stand to control and monitor the administration of several 

FIG. 8 shoWs an alternative for placing the sockets. 
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doses during the day. To each injection pen, there is allotted 
a time of the day in the memory of the device telling When 
the injection should be taken. When it is the time to 
administer a dose from the pen, a visual indicator by the pen 
shoWs that the dose should be taken from the pen in 
question. At the same time an acoustic alarm can be given. 
The removal of the pen is detected by means of a suitable 
sensor, for eXample a sensor operating by means of a 
mechanical sWitch or on contactless principle, and When the 
pen is removed for a certain period of time, this is interpreted 
as an event of administration of the dose. When the event of 
administration of the dose has been registered in this Way, 
the visual indicator by the pen remains, for a given time, for 
example until the beginning of the neXt standby time of the 
same pen, in a state that shoWs that the dose has already been 
taken from the pen. This is indicated advantageously With a 
colour light that can be easily detected. The indicator for the 
pen shoWing that a dose should be taken and the indicator 
shoWing that the dose has been taken can be different 
indicators Which are turned “on” and “off”. It is, of course, 
possible to use physically the same indicator Which changes 
its state, eg colour, according to the state of the pen in 
question. The operating principle is the same for each 
injection pen to be monitored in the stand. The injection pens 
can be different in that they contain medicaments Which act 
differently and Which should be taken at a certain time of the 
day. Especially in the treatment of diabetes, the pens may 
contain different types of insulin. 

[0018] In the folloWing the structure of the control device 
implementing the aforementioned operating principle Will 
be described in more detail. FIG. 1 shoWs a side-vieW of a 
stand for keeping several dosage units 3, in this case 
injection pens containing insulin. The stand is a casing, 
provided With the necessary electronics therein and contain 
ing a coupling for an eXternal poWer source (coupling for a 
battery charger or a plug to be inserted to a socket). For each 
injection pen there is a socket 1 to Which it can be placed to 
a vertical position, or, as shoWn in the ?gure, to a sloping 
position. The socket 1 is composed of a tube, Which is 
dimensioned in such a manner that the dosage unit 3 
illustrated With broken lines is in the normal position located 
entirely in the tube, ie the end of the same is located inside 
the inlet opening of the tube so that it cannot be removed 
from the tube With ?ngers. The tube is attached to the body 
casing of the control device, to a recess located in the 
inclined front Wall, ie the top Wall 9 of the casing. The tube 
is made of transparent material, for eXample acrylic plastic, 
Wherein it is easy to see Whether there is an injection pen 
inside the tube. 

[0019] In the same Wall of the casing from Which the tubes 
protrude, there is also a display and buttons required for 
operating the device. The function of the display and buttons 
Will be described hereinbeloW 

[0020] FIG. 2 shoWs a top vieW of the device. As can be 
seen in the ?gure, the device contains tubes for four injection 
pens. The invention is not, hoWever, restricted to the number 
of tubes, and thus, it also falls Within the scope of the 
invention that there is only one tube for one injection pen, 
although the device is best suited for controlling the admin 
istration of different types of doses, Wherein it is necessary 
to use at least tWo different dosage units 3, and at least tWo 
different sockets 1, respectively, for eXample When tWo 
different types of insulin are used for the treatment of 
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diabetes. When the device contains tWo or more sockets 1, 
they are identical in shape and siZe so that a conventional 
injection pen ?ts in each socket, irrespective of the manu 
facturer of the pen. The front Wall of the container, ie the 
top Wall 9 Which is slightly inclined, contains a display 5 on 
Which different kind of information can be shoWn depending 
on the Ways in Which the device is programmed. In the 
normal state the display may only shoW for eXample the date 
and the time. For the treatment of diabetes a separate time 
has been programmed for each injection pen in the data 
processing unit of the device The device also contains a time 
measuring device (clock) Whose time is shoWn on the 
display in the manner mentioned above, and the data pro 
cessing unit is arranged to compare the pre-programmed 
time With the time of the time measuring device. When it is 
time to administer a dose from the injection pen in question, 
the data processing unit gives commands to members Which 
control the folloWing functions: the alarm of the device 
gives a visual alarm by means of a signal light visible by the 
appropriate injection pen, and possibly an acoustic alarm as 
Well. At the same time the display shifts to a state in Which 
information programmed in the memory of the data pro 
cessing unit is transmitted thereon, said information relating 
to the event of administration of that particular dose, for 
eXample the siZe of the dose (in the case of diabetes, units 
of insulin from the injection pen indicated by the alarm, or 
another measurement Which is used in the injection pen and 
can be set therein before the injection). Thus, the data 
processing unit and the time measuring device cooperate in 
a manner similar to a timer. 

[0021] Furthermore, it is possible that alarms relating to 
other actions can also be programmed in the data processing 
unit, Which alarms are given at ?Xed times of the day, ie 
When the device gives an alarm, it does not necessarily 
indicate that a dose must be taken, but it can refer to other 
measures (meal, eXercise, etc.) relating to the treatment of 
diabetes. The alarm of the device can in this case give a 
visually and/or acoustically different alarm than the alarm 
relating to the administration of a dose. 

[0022] According to the principle disclosed in the publi 
cation WO 99/43283, the device also registers the removal 
of the dosage unit, and thus, the corresponding indicator Will 
continuously indicate that the dose has been taken. This 
function Will be described in more detail hereinbeloW. If the 
dosage unit has not been removed Within a ?Xed period of 
time after the alarm, the device gives another alarm. 

[0023] The device can communicate With an outside 
supervisor for eXample by means of landline or Wireless 
communication. Thus, for eXample a doctor can monitor the 
treatment, and in the case of a bilateral connection, the 
doctor can also program the device from a distance. Thus, it 
is possible to program different kinds of instructions in the 
data processing unit of the device, such as the siZes of doses, 
other instructions such as instructions for meals and exer 
cises Which can be shoWn on the display, etc. Furthermore, 
it is possible to change the administration times (set neW 
alarm times) from a distance. Although the connection is 
protected as Well as possible, to be sure the device contains 
a security function alloWing only a change of particular scale 
one Way or the other in the values relating to the adminis 
tration of the medicament dose (time of day, siZe of the 
dose), ie an upper limit is determined for the changes (for 
eXample units of insulin and h). A special alarm may be 
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automatically transmitted outside via the data transmission 
line if the device has not registered an event of administra 
tion of the dose Within a predetermined time after the ?rst 
alarm given to the user of the device. Furthermore, the ?gure 
shoWs an emergency button 6, Which, When pressed con 
tinuously for a predetermined period of time, for eXample 
0.5 seconds, sends a special alarm outside. The special alarm 
may be programmed to be transmitted via the data trans 
mission line directly to a special, address, for eXample to an 
emergency centre. Furthermore, FIG. 2 shoWs activity but 
tons 10, by means of Which it is possible to move in the 
menu shoWn on the display 5 and con?rm that different 
activities (meal, exercise) have been performed. These con 
?rmations are also registered in the memory and the person 
supervising the treatment can monitor them via the data 
transmission line. 

[0024] FIG. 3 shoWs schematically hoW the dosage unit 3 
located inside the tube is lifted up to the operational position. 
The loWer end of the dosage unit is positioned in the space 
beloW the top Wall 9, the tube extending to this space as Well. 
When the pre-programmed time and the time of the time 
measuring device match, an alarm relating to the event of 
administration of the dose is given, and in connection With 
the alarm the data processing unit also gives an actuating 
command to a lifter 4 located in the loWer end of the tube 
and touching the loWer end of the injection pen, said lifter 
lifting the pen inside the tube so that the opposite end of the 
pen rises above the inlet opening of the tube. In FIG. 3 the 
lifter 4 is implemented by means of an eccentric attached to 
an electrically rotated shaft 8 With a quadratic cross-section. 
The lifter 4 is of such a type that it does not lock the pen in 
its place, but the loWer end of the pen rests freely on top of 
said lifter, and the pen can be removed by tilting the 
container, Wherein the pen slides out, or by removing the 
tube. In a device containing several injection pens the 
eccentrics are placed on the same shaft 8 at regular angular 
distances so that they face different directions, and the shaft 
alWays revolves a corresponding distance (i.e. in a device 
With four sockets at distances of 90°) Furthermore, the visual 
light indicator 2 connected to the dosage unit is placed inside 
the casing, in the loWer end of the tube in such a manner that 
it directs light from the end of the tube to the Wall of the tube. 
Thus, the tube functions as a light guide and conducts the 
light emitted by the indicator into vieW, Wherein it can be 
seen at least in the upper end of the tube as a gloWing, 
ring-like light. The indicator 2 can be composed for eXample 
of a series of light-emitting diodes located at the end of the 
tube. When the event of administration of the dose has been 
registered, the colour of the light-emitting diodes can change 
(for eXample from green to red), or other light-emitting 
diodes that are placed for this purpose beloW the tube and 
emit different kind of light are sWitched on. Furthermore, a 
teXt may appear on the display 5 indicating from Which 
socket 1 (tube) the dosage unit 3 should be taken and the siZe 
of the respective dose, and for this purpose, the front Wall 
may contain a letter or a number by each tube. 

[0025] When the lifter 4 has lifted the injection pen to the 
upper position, the removal of the same is detected by means 
of a sensor, for eXample With a sensor marked With the 
reference numeral 7 in FIG. 3, such as a light cell, operating 
on the contactless principle, and thus the indicator 2 indi 
cates that the dose has been taken and the time (date and time 
of day) the dose Was taken is at the same time registered in 
the memory of the data processing unit of the device. The 
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sensor 7 is located at a suitable height from the upper 
position of the supporting surface supporting the pen in the 
lifter 4, so that it can detect the removal of the pen from the 
socket When the pen transferred to the upper position by 
means of the lifter has been lifted aWay from the height of 
the observation area of the sensor 7. By means of the 
above-mentioned bidirectional data transmission connec 
tion, the person supervising the treatment, such as a doctor, 
can monitor the times of administration of the doses. The 
injection pen must be removed for a predetermined period of 
time, so that mere lifting of the pen up and loWering it back 
doWn right thereafter Would not be registered as an event of 
administration of the dose. 

[0026] FIG. 4 shoWs another alternative in Which the 
eccentric functioning as a lifter 4 has a circular shape and it 
is ?Xed eccentrically (outside the centre of the circle) to the 
shaft 8. Due to the circular shape the height of the edge 
surface of the eccentric is increased and reduced evenly 
When the shaft is rotating. Also in this case the eccentrics 
may be placed on the same shaft 8 that rotates the eccentrics. 
BetWeen the eccentric and the dosage unit there may be a 
separate supporting base 4a, the eccentric touching the 
loWer surface of the base and the loWer end of the dosage 
unit 3 resting on the upper surface of the base. Such a 
supporting base may be located in the tube and the loWer end 
of the tube may contain a vertical recess, so that the eccentric 
may be in contact With the loWer surface of the supporting 
base 4a located in the tube. 

[0027] Another alternative is to place the eccentrics in 
pairs on tWo shafts rotated With motors of their oWn in such 
a manner that the eccentrics are ?Xed to the same shaft in 

different angular positions. Thus, the selection of the shaft to 
be rotated and the direction of rotation of the same can be 
utiliZed to select the unit to be lifted up. As for the shape of 
such eccentrics, they can be of the type provided With a cam 
shoWn in FIG. 3, or they can be circular as shoWn in FIG. 
4. FIG. 4 shoWs tWo eccentrics ?Xed on the same shaft 8 
With an angular distance of 180° With respect to each other, 
seen in the longitudinal direction of the shaft. 

[0028] FIG. 5 shoWs a lifting mechanism Which is an 
alternative to the eccentric shaft. The lifting mechanism 
contains a lifting element functioning as a lifter 4, Which 
tapers upWards in such a manner that the Walls facing the 
direction of propagation (direction of the reciprocating 
movement) of the same are inclined in a Wedge-like manner 
(in the case shoWn in the ?gure also conveX outWards). The 
loWer end of the lifting element is ?Xed to a conveyor 12 
moving the lifting element in steps beloW each socket 1 
(loWer end of the tube) in such a manner that this movement 
makes the dosage unit 3 in the tube rise to a position in 
Which it can be removed from the tube. When the pre 
programmed time and the time of the time measuring device 
match, the data processing unit thus gives an actuating 
command to the driving motor of the conveyor 12 in 
connection With the alarm relating to the administration of 
the dose, said driving motor being advantageously a step 
motor, and the conveyor moves a ?Xed distance so that the 
lifter 4 moves from the position off the loWer end of the tube 
(shoWn With broken lines) directly underneath the tube. 
Because the loWer end of the dosage unit is not necessarily 
shaped to match the shape of the lifting element, the lifting 
mechanism utiliZes a separate plunger 13 With a conical 
loWer end, the loWer end of the dosage unit resting on the 
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upper surface of the same, and the lifting action takes place 
When the surface of the lifting element and the conical 
surface of the plunger touch each other. The lifting element 
and the plunger 13 may be made of suitable plastic having 
a suitably loW friction on its surface. 

[0029] The conveyor 10 can be moved electronically. In 
practice, the movement is implemented in such a manner 
that the conveyor 5 is a loop-like cogged belt. Both ends of 
the cogged belt contain a cogged Wheel 14, one of them 
being advantageously coupled to a driving motor, Which is 
advantageously a step motor. The lifting element moves 
back and forth in the upper section of the loop of the 
conveyor belt, betWeen the cogged Wheels 14. The return 
section of the loop in the conveyor 12 is located beloW the 
reciprocating path of motion of the lifting element, and thus 
the conveyor 10 occupies a small amount of space in the 
horiZontal direction. 

[0030] The conveyor 12 can also be implemented as a sort 
of a conveyor screW that extends past and beloW the different 
sockets 1 and moves the lifter 4 While rotating, Which lifter 
is equipped With a corresponding internal threading and 
?xed to a guide extending in the transfer direction so that 
said lifter does not rotate but moves in the direction of the 
conveyor screW. The transfer of the lifter may be imple 
mented With a step motor Which can be arranged as an 
extension for the conveyor screW in the end of the body 
module. 

[0031] As can be seen in FIG. 5, this control device also 
contains several sockets 1 formed of tubes in a roW, the 
loWer ends of the sockets being shoWn. The tubes are ?xed 
to a structure in the casing of the control device. The body 
module R containing the lifting mechanism (the conveyor 12 
and the lifting element, ie the lifter 4) are placed in the 
bottom of the body casing of the control device. In the loWer 
position, the plungers 13 can rest freely against the conveyor 
12, and the height of the same With respect to the distances 
betWeen the loWer ends of the tubes and the conveyor 12 is 
such that their upper ends are located inside the tubes, so that 
they stand erect and are guided into the tubes during the 
lifting movement. Naturally, the distance betWeen the loWer 
ends of the tubes and the conveyor 12 is such that the lifting 
element is capable of travelling underneath the tubes in the 
horiZontal direction. The body module R containing the 
conveyor attached thereto may also be made of plastic. 

[0032] The propagating movement of the lifting element 
functioning as the lifter 4 may be implemented in such a 
manner that Within the daily schedule the lifter travels 
according the programmed information and under the con 
trol of the clock device in one direction, to the point of 
location of each socket 1. It also stops by each socket for a 
certain period of time, Wherein it keeps the dosage unit up. 
When the last dosage unit of the daily schedule is lifted up 
for administration of the dose, it returns With one longer 
return movement back to the other end of the conveyor to a 
standby position in the vicinity of the ?rst dosage unit of the 
day. During this return movement the units therebetWeen are 
each lifted up temporarily and loWered doWn straight after 
that, and this is not inconvenient because these sudden rises 
and falls cannot be interpreted as a command for adminis 
tration of a dose. Furthermore, the return movement can 
occur at a suitable time at night. 

[0033] FIG. 6 shoWs yet another lifting mechanism. Here, 
the lifter 4 is formed by a supporting base 4a Which is 
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arranged to move directly upWards and doWnWards and a 
vertical rod attached in a torsionally rigid manner under 
neath said supporting base, said rod forming a conveyor 
screW 4b. The loWer end of the dosage unit 3 rests on the 
supporting base 4a Which is positioned in the loWer end of 
the socket 1 in such a manner that it is incapable of rotating 
therein around the vertical axis. An electrically operating 
motor M is ?xedly attached to the body of the device, beloW 
the supporting base, the conveyor screW 4b extending 
through an opening in the centre of the motor M. The 
opening is formed by a rotating part of the motor that is 
equipped With an inner threading, said part engaging the 
outer threading of the conveyor screW, thus making the 
screW move in the height direction While rotating, ie the 
poWer transmission changes the rotating movement into the 
linear movement of the vertical rod. Such a motor M is very 
ef?cient, but it does not occupy a great deal of space. Each 
lifter 4 has a motor of its oWn. When it is time to take a dose 
from a predetermined unit, the motor M connected to the 
respective lifter 4 is automatically started up to lift the lifter 
to the upper position. When the motor M is rotated to the 
opposite direction it is possible to loWer the lifter 4 back to 
the loWer position. It is also possible to use another kind of 
poWer transmission mechanism implemented With a vertical 
rod, by means of Which the supporting base 4a can be made 
to move the necessary distance in the vertical direction to 
transfer the dosage unit to the upper position. 

[0034] In all the cases described above in FIGS. 4 to 6 
there can be light sources 2 located at the loWer ends of the 
tubes and sensors 7 in the loWer part of the tube Within a 
suitable distance from the loWer end, as in FIG. 3. 

[0035] The lifter 4 can be of another type as Well, for 
example a plunger operating electrically by means of a 
magnetic coil, Wherein the lifters of different sockets are not 
mechanically connected to each other. If it is desired that the 
injection pen can be removed at other times than the time set 
for administrating the dose, the lifter 4 can also be arranged 
to operate manually, for example mechanically by means of 
a control apparatus, or With a special press button. The tubes 
surrounding the injection pens may also be easily detachable 
from the casing, for example they can be screWed off. If the 
tube is ?xed to the body casing by means of a screW thread, 
the outWards protruding portion of the tube can then be 
handily adjusted as Well. In practice, hoWever, it has been 
observed that the insulin injection pens of different manu 
facturers differ from each other very slightly in length, 
Whereas in diameters the variation is greater. 

[0036] The function of the lifter 4 by the socket 1 is 
advantageously arranged in such a manner that When the 
indicator 2 has detected that the dose has been taken, the 
lifter 4 is transferred to a position corresponding to the loWer 
position of the pen immediately or relatively soon after a 
delay time. This ensures the prevention of double injection, 
because the injection pen moves into the loWer position after 
the dose has been taken, in Which position the injection pen 
cannot be easily removed. Thus, in a situation When it is not 
the time to take the injection, all pens are in the loWer 
position. Despite of this prevention of double injection 
provided already by the structure of the control device, it is 
possible to arrange an alarm Within a ?xed, predetermined 
precautionary time from the moment of registering the 
administration (for example Within 2 hours), if, hoWever, 
some kind of an attempt is made to remove the same pen. In 



US 2003/0121813 A1 

this case the alarm of the device receives information from 
the sensor 7 detecting the removal of the pen, and the alarm 
can give an acoustically or visually different alarm, Warning 
of the risk of double injection. 

[0037] The invention is not limited solely to tubes, but the 
sockets can be composed of one or several longitudinal 
supporting elements With another shape, said supporting 
elements extending in the height direction. It is for eXample 
possible to use several rib-like elements around the dosage 
unit 3. One supporting element With an open cross-section 
may also be suf?cient for each socket, said supporting 
element being located in a sloping position in such a manner 
that the dosage unit 3 rests against the same and said 
supporting element may thus be shaped on the side of the 
dosage unit as a curved groove-like structure. In the alter 
natives Where the supporting element does not surround the 
dosage unit 3 entirely as a tube-shaped element, the dosage 
unit can be removed Without a lifter as Well, but also in these 
cases it is possible to arrange a mechanical lifting movement 
in conjugation With the time of administering the dose, 
Wherein, in addition to the visual indicator, said dosage unit 
3 is at the same time distinguishable from the others. Also 
in this case the supporting elements can be dimensioned in 
such a manner that in the normal position the upper ends of 
the dosage units remain beloW the upper end of the sup 
porting element, and the lifter 4 lifts the upper end of the 
dosage unit 3 above the upper end of the element. 

[0038] FIG. 7 shoWs that all tubes or sockets 1 With 
another shape do not necessarily have to contain an injection 
pen, but the device can be programmed for a smaller number 
of different injection pens. The basic model is a device With 
four sockets, Wherein the maXimum number of injection 
pens is four. The connecting cable by means of Which the 
device can be connected to a plug socket is marked With the 
reference numeral 11. In FIG. 4 one of the sockets is missing 
(a tube or a corresponding supporting element/elements 
has/have been released) and the hole remaining in the body 
casing is plugged. One of the sockets is also modi?ed into 
a special seat for a portable injection pen provided With a 
control device of its oWn, containing a sensor detecting the 
movement relating to the injection (eg the movement of the 
piston or a part connected thereto kinetically). Thus, the seat 
functions as a charger for the battery of the control device. 
The control device can be the device presented in the 
international publication WO99/43283 that can be attached 
to the injection pen as a separate element and contains timer 
and alarm functions of its oWn. When the body casing is 
designed, such a charger possibility can be taken into 
account for eXample in such a manner that one hole in the 
body casing, in Which the loWer end of the dosage unit is 
located in normal use, is equipped With direct current 
contacts, Which are otherWise covered by the tube ?xed to 
the hole eg by means of screWing doWn, but Which are 
coupled to the conductors of a ?tting element attached in the 
hole to replace the tube, said conductors passing to the 
charging contacts of the ?tting element. Into such a ?tting 
element ?Xed to the body casing it is noW possible to insert 
a control device accompanying the pen, the contacts of the 
control device being noW connected to the contacts of the 
?tting element. Another structural possibility is to arrange a 
hole in the body casing Which is originally Wider and 
functioning as a charger and containing current contacts 
required for the charging in readiness, and the control device 
can be inserted in the hole. When the aim is to change this 
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section into a conventional socket, a ?tting element is 
inserted therein, containing an attachment point for a tube or 
another supporting element, or a tube or a corresponding 
supporting element is already contained therein. 

[0039] In the charging by means of the body casing, the 
control device and the injection pen are attached to each 
other, Wherein they can be easily taken along from the body 
casing. Naturally, it is also possible to register the placement 
of the pen and the control device in the charging and release 
from the charging into the memory of the device, because 
such a movement can be easily detected and this information 
can also be read from outside by means of the data trans 
mission line. FIG. 4 shoWs hoW among three “operating” 
sections the one in the middle functions as a charger for the 
control device of a portable injection pen. In the treatment 
of diabetes it is thus possible to act in such a manner that the 
morning insulin is taken at home from the injection pen of 
the outermost socket, the portable injection pen and the 
control device are taken along from the charger When going 
aWay for the day, and the evening insulin is again taken at 
home from the other outermost socket. When the body 
casing is modi?ed, the movements of the lifters 4 are of 
course programmed to occur according to the locations of 
those injection pens that can be lifted up. When eccentrics 
located on the same shaft are used, the shaft 8 can revolve 
double a distance at the moment of operation, so that it is 
possible to pass by the empty (plugged) section or the 
section functioning as a charger. 

[0040] Hereinabove, the invention has been described 
primarily With reference to the treatment of diabetes and 
insulin injection pens. The invention is, hoWever, also suit 
able for controlling the administration of other medicament 
doses. Thus, the dosage unit 3 contains medicament Which 
must be taken at set times and in doses of particular siZe. 
Different dosage units 3 can contain different medicaments 
or the same medicament. Different medicaments may also be 
intended for treatment of different diseases. Thus, the inven 
tion can be applied in cases Where the person in question 
uses tWo or more medicaments for the treatment of one or 

more diseases or ailments. Such medicaments are not nec 

essarily injectable, but they can also be doses taken orally. 
Thus, the dosage unit can be a container containing medici 
nal preparations in a solid form, in solid pieces of particular 
siZe that correspond to a dose of ?Xed magnitude (e.g. mg of 
the active ingredient). The container may be for eXample a 
longitudinal container containing tablets or the like. Dosage 
instructions and the act of monitoring the administration of 
doses by means of the control device can thus be imple 
mented in a similar manner as in the case of insulin, 
including the data transmission to an outside supervisor (e.g. 
doctor) and different alarm functions. 

[0041] FIG. 8 shoWs a top vieW of an entity composed of 
tWo body modules R. Both body modules comprise a lifter 
4 reciprocating in the manner described in connection With 
FIG. 5 and a loop-like conveyor 10 of its oWn. Thus, the 
control device may contain tWo roWs composed of several 
sockets, and underneath both roWs there is a body module of 
its oWn. This is advantageous if the aim is to provide the 
device With tWo distinguished groups of sockets, Wherein 
the ?rst one can contain for eXample injection pens contain 
ing insulin that are intended for treatment of diabetes, and 
the second one dosage units containing other medicaments 
intended for the treatment of diabetes. Such a dosage unit 
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containing other kind of medicinal substance than insulin 
can be for example a container containing medicinal prepa 
rations in a solid form, in solid pieces of particular siZe that 
correspond to a dose of ?xed magnitude (e.g. mg of the 
active ingredient). The container may be for example a 
longitudinal container containing tablets or the like. When 
such a control device has separate lifting mechanisms for 
both medicinal categories, the lifting mechanisms can be 
programmed to operate irrespective of each other, but it is 
also possible that the injection pen and the dosage unit 
containing other type of medicament are lifted up simulta 
neously, especially if it is appropriate for the treatment to 
take the insulin and the other medicament belonging to the 
treatment plan at the same time. Both conveyors 5 are 
transferred With a driving motor (step motor) of their oWn, 
Which is marked With the letter M. 

[0042] It is also possible to form tWo parallel roWs con 
taining the dosage units of tWo different types of medica 
ment (injection pens and containers of doses taken orally) in 
such a manner that the conveyors 5 are placed next to each 
other in the same body module R. These conveyors can be 
transferred With a common driving motor M, if the intention 
is that adjacent dosage units in different roWs are lifted up 
simultaneously. This can also be implemented With such an 
alternative in Which tWo different roWs share a common 

conveyor 5, Wherein the lifting element extends so far in a 
direction transverse to the transfer direction, that it is 
capable of simultaneously in?uencing tWo dosage units 
located in adjacent sockets. 

[0043] The control device equipped With tWo roWs can, of 
course, be used in connection With other lifting mechanisms 
as Well. To implement the above-described principle, the 
lifters 4 located at the same point but in different roWs may 
be programmed to operate simultaneously, if it is appropriate 
to take another medicament in connection With the injection. 

1. Acontrol device for doses, Which contains one or more 
sockets (1) for a removable medicament dosage unit (3) and 
one or more indicators (2) of taking of the dosage unit (3), 
characteriZed in that it contains one or more transfer mem 
bers, Which are arranged to shift the dosage unit located in 
the socket (1) into a position Which differs from the normal 
position of the dosage unit, and back to the normal position. 

2. The control device according to claim 1, characteriZed 
in that the transfer member is a lifter (4) for lifting the 
dosage unit (3) in the socket. 

3. The control device according to claim 1 or 2, charac 
teriZed in that the socket (1) is composed of one or more 
vertical or sloping supporting elements protruding from the 
body of the control device. 

4. The control device according to claim 3, characteriZed 
in that the socket (1) is a vertical or sloping tube protruding 
from the body of the control device. 

5. The control device according to any of the preceding 
claims, characteriZed in that the transfer member is coupled 

Jul. 3, 2003 

to a time measuring device and arranged to function auto 
matically at a predetermined moment of time. 

6. The control device according to claim 4 or 5, charac 
teriZed in that at least part of the length of the tube is 
transparent. 

7. The control device according to any of the preceding 
claims 4 to 6, characteriZed in that the indicator (2) of taking 
the dose is a light indicator located at the loWer end of the 
tube and directed toWards the tube to convey light through 
the tube. 

8. The control device according to any of the preceding 
claims 2 to 7, characteriZed in that the lifter (4) is an 
eccentric attached to a shaft 

9. The control device according to any of the preceding 
claims 2 to 7, characteriZed in that the lifter (4) is arranged 
to travel transversely to the lifting direction and to lift up the 
dosage unit (3) in the socket (1) during this movement in a 
direction substantially perpendicular to the movement of 
propagation. 

10. The control device according to any of the preceding 
claims 2 to 7, characteriZed in that the lifter (4) can be 
transferred in the vertical direction via a rod coupled to the 
motor (M), such as via a conveyor screW (4b). 

11. The control device according to any of the preceding 
claims, characteriZed in that it contains tWo or more sockets 

(1) 
12. The control device according to claim 11, character 

iZed in that the transfer member is arranged to in?uence at 
least one socket (1) at a time so that the position of the 
dosage unit (3) placed therein differs from the normal 
position of at least one dosage unit (3) located in another 
socket 

13. The control device according to claim 11 or 12, 
characteriZed in that it contains at least tWo parallel roWs 
composed of several sockets 

14. The control device according to claim 13, character 
iZed in that the transfer members in connection With sockets 
(1) located in different roWs at the same point along the 
direction of the roWs, are arranged to act simultaneously to 
transfer the dosage units (3) at the same point in different 
roWs pairWise to a position differing from the normal posi 
tion. 

15. The control device according to any of the preceding 
claims, characteriZed in that it contains a charger. 

16. The control device according to claim 15, character 
iZed in that it contains a ?tting element Which can be ?xed 
to a hole intended for the socket (1) in the body of the control 
device to transform the hole into a charger, or it contains a 
?tting element Which can be ?xed to a hole functioning as 
a charger in the body of the control device to transform the 
charger into a hole intended for the socket 


