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tion, with an indicator for reg@sterlng an event of adm nistration of a

~ medi canent t hatDevieaandmeted fosingicating anleventaf@adminjstratien i nven-

~tion relates also to a nmethod for indicating such adm nistration. I t
i's known to use various nedicament containers with alarmsystenms 10 based
~on timers for drug doses which are to be taken at intervals and are
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on the enptying of the reservoir to be expected.

For doses injected with electrically operated syringes, there are
systems integrated in the syringe, coupled with the electronics of the

25  syringe and used for controlling the administration of the doses. For
example, US patent 4 417 889 discloses a system for preventing an
extra dose integrated in the syringe, to prevent the use of the syringe a
second time within a certain time interval after taking the dose, i.e.
there is a kind of time lock. It is the fact that the syringe is operated with

30 an electric motor that the detection of the administration and data
storage is based on. US Patent 4 950 245 discloses a syringe intended
for the use of a person having diabetes, an "injection pen”, which can
be used to administer a predetermined dose of insulin. The syringe has
an integrated system with a sensor monitoring the progression of a

35 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.
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questi orp@s release of the Hbsage enit fréva a supportaesenaed fumt require the use of
I nj ection pens based on el ectrical operation, as presented in the
patents US- 4 417 889 and US-4 950 246, but it can be used in purely
mechani cal It is also an aim of the invention to present a method for detecting an

event of administration. For achieving this aim, the method is primarily
characterized in that the dosage unit is equipped with a separate,

25 detachable indicating device, and when administering the dose, a
specific detector means belonging to the indicating device is used to
detect a mechanical movement, the event being automatically regis-
tered from the detector means in a memory.

30 By means of the invention, it is possible to create a completely novel
regimen e.g. for the treatment of diabetes, which is not previously
known and which can be easily implemented by the equipment avail-
able. Consequently, no structural changes need to be made in the
injection pen itself, and it is possible to use ordinary injection pens in

35 the market, which do not have the memory function in question as
such. Moreover, the invention does not require the use of injection pens
based on electrical operation, as presented in the patents US-
4 417 889 and US-4 950 246, but it can be used in purely mechanical



3 i njection pens in which the adm@istration is effected by a
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will be described in nore detall with 5 reference to the appended
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connection W t gffggtedimapiuafy. pen. 10 Fig. 2 is a side view on the
first enbodi ment of the invention in connection with an
I nj ection pen when assenbl ed, Fig. 3 shows the enbodi ment of Fig.
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5 and 6, 25 F| g ment of thednvention in egoneeaten withhantinjeclion@enent of
Figs. 2 to 4, Fig. 9 shoms another alternative of the enbodi nent
of Figs. and nd 11 show
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injection pen 1 and an ¢oAheeliomwitheah sjedtion pen whepcasdafblbchs a separate
pi ece around it. The indicating device can 35 have e.g. a sleeve-like or

correspondlng structure so that it can be fixed - to an ordinary
i nj ection pen kig.lbut nshows thenngmbodiment of ig: 8r seeh from at dfrectioher .
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Fig.4 = shows the first embodiment in an end view seen from the
-direction of arrow IV,

Fig. 5 is a side view on a second embodiment of the invention
20 containing several dosage units,
Fig. 6 shows the embodiment of Fig. 5 seen from above,
Fig. 7 illustrates the use of the embodiment of Figs. 5 and 6,
25
Fig. 8 shows another alternative of the embodiment of Figs. 2 to 4,
Fig. 9 shows another alternative of the embodiment of Figs. 5 and
6, and
30

Figs. 10 and 11 show further embodiments of the invention.

Figure 1 shows a normal injection pen 1 and an indicating device 2 to
be placed as a separate piece around it. The indicating device can
35 have e.g. a sleeve-like or corresponding structure so that it can be fixed
to an ordinary injection pen without making changes in the structure of
the latter. For example, it can be pushed in the axial direction at the
rear end of the injection pen around the same (arrow). Similarly, it can
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- was taken. which can be of a transparent material. In general, it is possible fo use
the movement of any part of the injection pen, which results in or which
is a sign of administration of a medicament in the body.
25
When the movement of the piston is recognized in the above-described
manner, the first indicator 5a is shifted into a state in which it reports
that a dose was administered, i.e. the alarm stops. At the same time,
information on the administration of the dose is stored in the device 1,
30 and if one attempts to set the injection pen again for administration
within a certain time from this event, the second indicator 5b of the
indicator pair gives a warning.

It is also possible that, depending on the capacity of the power supply,
35 such as a battery, the second indicator is turned on for a certain time
| period from the administration of the dose or until the next alarm is
given. Thus, there is always information available on whether the
previous dose was taken.



5 The indicators 5a, 5b of the indicator pair can be e.g. visual

- indicators, :wooy4323h as indicator |ights. The indicator |ightyremsedess
realized in practice with LED s. The indicator lights are preferably
of different colours, e.g. 5 one green and the other red. At the sane
timre with the operation of either or both of the indicators, an
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easily de@@cted. The i ndi cator for the pen showi ng that a dose shoul d
5o ean’be a0 B TR 9. NGV A i 2 Siing e,
of - cour sSamR yyentive ideas Alsm jn thigigase, the indicatingideviee 2/igia-piece
changes its separate from the injection pen, and in this case it forms a stand for two
or more injection pens 1. The purpose of the stand is to control and
25  monitor the administration of several doses to be taken during the day.
To each injection pen 1, 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:
30  Also, an acoustic alarm is given. When the dose has been taken from
the pen, the visual indicator by the pen remains, for a given time, for
example until the beginning of the 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 an illuminated colour that can be
35  easily detected. The indicator for the pen showing that a dose should
be administered 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
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alarm the same time, the second indicator 5b is shifted to a state in which it
- indicates that the dose has been administered. For example, it is
possible to use visual indicators, such as indicator lights. The light of
25 the first indicator 5a can be turned off and the light of the second
~ indicator 5b can be lit at the same time as a sign of removal of the
injection pen. This can be realized in practice with LED’s in the same
way as in the embodiment of Figs. 1and 2.

30 Furthermore, the device 2 has, e.g. by the recesses 10 for receiving the
injection pens, similar alarm setting switches 8 as described above, one
for each injection pen 1. These can also be used to set the suitable
time intervals for example in a way that one switch is used to set the
time telling at what time of the day the alarm is to be given, and the next

'35 switches can be used to set the dosage intervals, i.e. the time to the
next alarm. '



The figure shows a stand for five injecti oh pens corresponding to five

times of admwpebmsgson during a day. |If there are fewer tinmespet/redoiss-
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8 ° be administered. n this case, there is no need for a separate panel
brought outside the refrigerator either, but all the functions can be
contained in the same device body. On the other hand, a separate
25 indicator panel equipped with a connection cable may be useful in
situations in which it is desirable to have the indicators in a visible
place, even if the actual stand is not kept in a closed place.

The injection pens kept in the stand may still have their own indicating

30 devices 2 according to Figs. 1 to 4, wherein it is possible to register
both the removal of the injection pen from the stand and the admini-
stration of the dose from this injection pen.

Figure 8 shows another indicating device which is also suitable for use
35 with a pen-type injection means. The device can be used to set a
maximum of two injection times, which can give the alarm according to
the need. A setting switch 8 is used to set the alarm times and to reset
both timings. When the switch is pressed down a first time at the time
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the . - mcro-switch has returned to the i nitial state. For giving a ’
warning Each timing has a standby time which starts an Rour before the alarm
time and ends two hours after it. When the time to administer the dose
25 comes up, the device beeps four times with the buzzer 5c. If the dose is
administered not earlier than one hour before the selected alarm time,
an alarm is unnecessary and will not be given. If the injection pen is
loaded again (that is, at least a second time) within the standby state of
the dose, the device gives three sound signals with the buzzer 5c,
30 thereby warning from taking the same injection twice. At the same time,
a visual indicator, e.g. the indicator light 5, flashes at the pace of the
sound signal. This warning signal will not be given at other times, so
that e.g. the insulin container can be changed at that time without an
alarm.

The device registers the administration of a dose, when the push-
button has been set backwards and it has returned forward, i.e. the
micro-switch has returned to the initial state. For giving a warning
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signal 1ight igame principle as in the device of Fig. 8. When the swifth is pressed
| 15 down (e.g. with a pointed tool, such as a pen) a first time, the device
beeps once with the buzzer 5¢ as a sign that the alarm time is set. If the
switch is pressed again, the device beeps four times as a sign that the
alarm time is already set (error signal). By pressing the switch down
continuously for a certain time, e.g. at least 3 seconds, said atarm time
20 s reset. The device beeps five times and switches off the alarm of that

injection pen whose setting switch 8 was pressed.

Each timing has a standby time which starts one hour before the alarm
time and ends three hours after that. During the standby time, the
25  administration of the injection is being monitored. When the set alarm -
' time is up, the device alarms with a sound signal and a green light is lit
at the correct injection pen. The green light can be lit already when the
standby time begins before the actual alarm. The detector 7 in the
stand of injection pens detects that the injection pen is lifted from the
30 stand, ie. an injection is administered. When the pen is lifted at the
right time, the green signal light is turned off and the red signal light is
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Red signal light Do not take an injection from this pen

Green signal light You can take an injection from this pen

In the alternatives of Figs. 5 to 7 and 9, there can be also a special
alarm function, that is, if the injection pen has not been removed from
the stand within a certain time, e.g. during the predetermined standby
25 time, a special alarm is given that is different from the alarms of the
indicators 5a and 5b. Moreover, such a special alarm can be triggered
first after two injection pens intended to be used in succession have not
been removed during the respective times. The alarm can be given as
a remote alarm outside the home of the user via a fixed telephone
30 network or by using wireless telecommunication, such as GSM technol-
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12° in whlch the pen can be inserted and pulled out to admmlster a dose
This housing can operate in a corresponding way as a stand intended
for several pens, with the only difference that it is used for monitoring
25 one dosage unit only, and the functions of the panel are integrated in
the housing.

Furthermore, in connection with all the devices it is possible to use a
locking function after the administration of the dose is registered. Thus,
30 the device is equipped with a latch that prevents the preparative
measures for the administration, such as a switch or latch in the stand
or in the housing, to prevent the turning of the lid shown in Fig. 10 or
the removal of the injection pen from the stand or housing. This locking
can be on for a certain precautionary time, which can start from the
35 registration of an event of administration or end at a certain moment of
time, e.g. as long as the predetermined allowance time (standby time)
of the next administration starts or for a shorter time, e.g. until the end
of the predetermined standby time. In the following, these possibilities
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25 hand, in connection with such an effective insulin, it is particularly

important to prevent a double dosage.

The device can be implemented with normal electronic components,

~ - such as various sensors, sound and light indicators, a microprocessor,
30 atimer, and a memory which is preferably a memory retaining its infor-
mation in spite of a failure in the supply of current. These means are
functionally coupled to each other to implement the functions of the
device. The electronics of the device is, in its simplest form, arranged to

3 register an administered dose, and the registration can, in its simplest

35 form, be such that information about the event of administration is left in
the device 2 without data on the quantity of the dose. Also, it is feasible

that the device in connection with the injection pen is equipped with a
function that indicates the quantity of the dose, wherein the detector
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25

The design of the indicating device 2 intended for several dosage units
1 can be different than that presented above. The dosage units 1 are
presented above as being placed in an upright position, but they can
also be in a inclined or in a horizontal position. In addition to light and

30 sound signals, the device may be provided with additional displays,
such as close to each dosage unit 1 a numerical display showing the
quantity of the dose and/or a numerical display showing the time of
administration. The readings of the additional displays can naturally be
changable.

35
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20 mechanical movement related to a preparative measure for the admini-

stration.

4. The device according to any of the preceding claims, character-
ized in that it comprises an indicator (5b) which is arranged to indicate

25 visually continuously for at least a certain time that information about
the administration of a dose is registered.

5. The device according to any of the preceding claims, character-
ized in that it comprises an indicator (5a) which is arranged to give at

30 determined intervals an alarm to indicate a time to administer a
. medicament.

6. The device according to any of the preceding claims, character-
ized in that the detector means (7) is arranged to detect the move-

35 ment of a part in the dosage unit (1), such as a piston or a push-button
or a part kinetically coupled thereto.
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" tion, and the det dheodeviseraccorgingstonany efdhe preceding: claires leimdacharac-
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: in th . L ) h d.
B ndi cator (. e Sele Beediircfichnf B the pccolRITIARNAE 2 © 5 Enalat:
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warning or to indicate con%lﬂgoualé f.or. aﬁ Ierqast af30 Cﬁl‘t%ln time that a
dose has been 56%1 sage, Wyt (1hand the ipdicgling dqvice from each other. 15 e
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20 10. The device according to claim 9, characterized in that it com-
prises in the stand or in an indicator panel (12) connected to the stand,
an indicator (5a) for each dosage-unit (1), programmed to give an alarm
related to the respective dosage unit.

25  11. The device according to any of the preceding claims, character-
ized in that it comprises an indicator pair (5a, 5b), of which the first
indicator (5a) is arranged to indicate when it is time to administer a
dose from the dosage unit (1), and the second indicator (5b) is
arranged to give a warning or to indicate continuously for at least a

30 certain time that a dose has been administered from the dosage unit

(.

12. The device according to claim 9, 10 or 11, characterized in that it
comprises an alarm device which is arranged to trigger an alarm if the

35 dosage unit (1) is not removed from its location at a predetermined
time.
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characterized in that it is used for nonitoring the adm nistration of
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units (1) COElztea ni; inthat %he (Posage unit (1) for a medicament is a syringe or an

injection pen for injectable doses, such as insulin doses.

17. A method for indicating an event of administration, in which an

20- event of administration of a usually regularly administrable medicament

- is registered from a dosage unit (1), characterized in that the dosage

unit (1) is equipped with a separate, detachable indicating device (2),

and when administering the dose, a specific detector means (7)

included in the indicating device (2) is used to detect the mechanical

25  movement of the dosage unit (1) related to the administration of the

dose in the body or related to preparative measures for the

administration, and the event is automatically registered from the
detector means (7) in a memory in the indicator means (2).

30 18. The method according to claim 17, characterized in that it is
used for monitoring the administration of doses to be administered from
different dosage units (1) according to a certain regimen, wherein the
use of each dosage unit (1) is registered automatically in the memory of
the indicating device (2). |

35 _ _ :

19. The method according to claim 17 or 18, characterized in that it

is used for monitoring the administration of insulin doses to be adminis-

tered at determined times from dosage units (1) containing insulin.



