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to a drug delivery device . The supplementary device com 
prises a housing having a channel configured to slidably 
receive the drug delivery device ; a first alignment feature to 
ensure a specific alignment of the supplementary device 
relative to the drug delivery device and restrict rotational 
movement of the supplementary device around a drug 
delivery device ; and a second alignment feature to prevent 
sliding movement of the supplementary device relative to 
the delivery device once attached thereto . The second align 
ment feature comprises a moveable securing member biased 
towards the drug delivery device , and a release member 
operable to move the securing member out of engagement 
with the drug delivery device . 
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DEVICE FOR ATTACHMENT TO AN 
INJECTION DEVICE 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[ 0001 ] The present application is a continuation of U.S. 
patent application Ser . No. 16 / 328,376 , filed on Feb. 26 , 
2019 , which is the national stage entry of International 
Patent Application No. PCT / EP2017 / 070976 , filed on Aug. 
18 , 2017 , and claims priority to EP Application No. 
16185805.5 , filed on Aug. 26 , 2016 , the entire contents of 
each of which are incorporated herein by reference . 

the needle , shielding of the needle and preventing reuse of 
the device . This overcomes many of the disadvantages of 
manual devices . Forces required of the user / button exten 
sion , hand - shaking and the likelihood of delivering an 
incomplete dose are reduced . Triggering may be performed 
by numerous means , for example a trigger button or the 
action of the needle reaching its injection depth . In some 
devices the energy to deliver the fluid is provided by a 
spring . 
[ 0009 ] Auto - injectors may be disposable or single use 
devices which may only be used to deliver one dose of 
medicament and which have to be disposed of after use . 
Other types of auto - injectors may be reusable . Usually they 
are arranged to allow a user to load and unload a standard 
syringe . The reusable auto - injector may be used to perform 
multiple parenteral drug deliveries , whereas the syringe is 
disposed after having been spent and unloaded from the 
auto - injector . The syringe may be packaged with additional 
parts to provide additional functionality . 
[ 0010 ] In a typical scenario a disease can be treated by 
patients themselves by injection of medicament doses using 
an auto - injector , for example on a daily , weekly , bi - weekly , 
or monthly basis . 

TECHNICAL FIELD 

[ 0002 ] The present disclosure relates to a device config 
ured to retain an injection device or syringe and to remind 
a user when a medicament injection is due . 

BACKGROUND 

SUMMARY 
a 

a 

9 

[ 0003 ] A variety of diseases exists that require regular 
treatment by injection of a medicament . Such injection can ? 
be performed by using injection devices , which are applied 
either by medical personnel or by patients themselves . 
[ 0004 ] Injection devices ( i.e. devices capable of delivering 
medicaments from a medication container ) typically fall into 
two categories manual devices and auto - injectors . 
[ 0005 ] In a manual device the user must provide the 
mechanical energy to drive the fluid through the needle . This 
is typically done by some form of button and / or the needle 
cover ( sleeve triggered devices ) / plunger that has to be 
continuously pressed by the user during the injection . There 
are numerous disadvantages for the user from this approach . 
If the user stops pressing the button / plunger , then the injec 
tion will also stop . This means that the user can deliver an 
underdose if the device is not used properly ( i.e. the plunger 
is not fully pressed to its end position ) . Injection forces may 
be too high for the user , in particular if the patient is elderly 
or has dexterity problems . 
[ 0006 ] The extension of the button / plunger may be too 
great . Thus it can be inconvenient for the user to reach a 
fully extended button . The combination of injection force 
and button extension can cause trembling / shaking of the 
hand which in turn increases discomfort as the inserted 
needle moves . 
[ 0007 ] Auto - injector devices aim to make self - administra 
tion of injected therapies easier for patients . Current thera 
pies delivered by means of self - administered injections 
include drugs for diabetes ( both insulin and newer GLP - 1 
class drugs ) , migraine , allergies , hormone therapies , antico 
agulants etc. Auto - injector devices can be used to deliver a 
single dose of a particular life - saving drug . For example they 
are often prescribed to people who are at risk for anaphy 
laxis . They are also often used in the military to protect 
personnel from chemical warfare agents . Alternatively , auto 
injectors are used to administer medicaments according to a 
prescribed therapeutic schedule for people suffering from 
Multiple Sclerosis , Rheumatroid Arthritis , Anemia , for 
example . 
[ 0008 ] Auto - injectors are devices which completely or 
partially replace activities involved in parenteral drug deliv 
ery from standard syringes . These activities may include 
removal of a protective syringe cap , insertion of a needle 
into a patient's skin , injection of the medicament , removal of 

[ 0011 ] The present disclosure describes a re - usable add - on 
device suitable for use with one shot auto - injectors and 
which may record the injection history , monitor the dose 
administration and aid the patient in performing the injection 
correctly and on time . The correct administration of drugs 
and its termination is important for the safety and efficacy of 
the drug ( pharmacovigilance ) . Failures in administration 
through the user can be minimized by monitoring of the 
injection device and the application time . Typical patient 
failures are : 
[ 0012 ] 1. The user may forget the correct day of maturity 

for their next injection . This is particularly the case for 
medication intervals longer than a day , e.g. twice a week , 
every , second day , bi - weekly , or therapy specific intervals 
such as 1st week twice , 2nd week every 2nd day , as of 
third week 2 , 2 , 3 — interval , e.g. 

[ 0013 ] 2. The user may let too much time pass between 
removing the auto injector cap and performing the injec 
tion , resulting in needle clogging and / or device stalling . 

[ 0014 ] 3. The user does not carry out the holding time 
( also known as “ dwell time ” ) after the end of injection . 

[ 0015 ] A first aspect of the disclosure provides a supple 
mentary device configured to be releasably attached to a 
drug delivery device , the supplementary device comprising 
a housing having a channel configured to slidably receive 
the drug delivery device , a first alignment feature to ensure 
a specific alignment of the supplementary device relative to 
the drug delivery device and restrict rotational movement of 
the supplementary device around a drug delivery device , a 
second alignment feature to prevent sliding movement of the 
supplementary device relative to the delivery device once 
attached thereto , wherein the second alignment feature com 
prises a moveable securing member biased towards the drug 
delivery device , and a release member operable to move the 
securing member out of engagement with the drug delivery 
device . 
[ 0016 ] The first alignment feature may be configured to 
engage with a cooperating feature of the drug delivery 
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device and may permit sliding movement of the drug 
delivery device within the channel . 
[ 0017 ] The first alignment feature may comprise a slot 
formed in the housing which is configured to receive a 
projection formed on the drug delivery device . 
[ 0018 ] The securing member may comprise a boss con 
figured to be received in a recess formed in the drug delivery 
device . 
[ 0019 ] The supplementary device may further comprise a 
biasing member configured to bias the securing member 
towards the drug delivery device . 
[ 0020 ] The securing member may be integrally formed 
with the housing . 
[ 0021 ] The release member may comprise a release lever 
rotatable between a rest position in which the securing 
member is permitted to engage the drug delivery device , and 
a release position in which the securing member is moved 
out of engagement with the drug delivery device . 
[ 0022 ] The release lever may comprise a shaft and a radial 
projection from the shaft configured to engage with the 
securing member . 
[ 0023 ] The supplementary device may further comprise a 
locking mechanism including an actuator moveable between 
a locked position and an unlocked position , wherein the 
locking mechanism may be operable to releasably lock the 
supplementary device to a drug delivery device . 
[ 0024 ] The actuator may include a visual indicator to 
indicate when the actuator is in one of the locked or 
unlocked positions . 
[ 0025 ] The actuator may be configured to render the 
supplementary device operable when in the locked position 
and inoperable when in the unlocked position . 
[ 0026 ] The actuator may be configured to trigger a func 
tion of the supplementary device when moved to the locked 
and / or unlocked position . 
[ 0027 ] The supplementary device may further comprise a 
third alignment feature comprising opposing flat reference 
surfaces formed on the inner wall of the channel of the 
housing . The flat reference surfaces may be equally spaced 
from a centre line extending through the supplementary 
device . Each reference surface may be angled by the same 
degree away either side of a vertical line extending through 
the supplementary device . 
[ 0028 ] A second aspect of the disclosure provides a system 
comprising the supplementary device as described above 
and a drug delivery device , wherein the drug delivery device 
comprises corresponding alignment features configured to 
respectively cooperate with the first and second alignment 
features of the supplementary device . 
[ 0029 ] The drug delivery device may comprise a reservoir 
of liquid medicament . 
[ 0030 ] A third aspect of the disclosure provides a method 
of operating a supplementary device configured to be releas 
ably attached to a drug delivery device , the supplementary 
device comprising a housing having a channel , a first 
alignment feature , and a second alignment feature compris 
ing a moveable securing member biased towards the drug 
delivery device and a release member , the method compris 
ing sliding a drug delivery device into the channel in the 
housing , releasably attaching the supplementary device to 
the drug delivery device , the first alignment feature engag 
ing with the drug delivery device to ensure a specific 
alignment of the supplementary device relative to the drug 
delivery device and restrict rotational movement of the 

supplementary device around a drug delivery device , the 
second alignment feature engaging with the drug delivery 
device to prevent sliding movement of the supplementary 
device relative to the delivery device once attached thereto , 
and operating the release member after use of the drug 
delivery device to move the securing member out of engage 
ment with the drug delivery device . 
[ 0031 ] The supplementary device may comprise a non 
contact sensor configured to output signals indicative of the 
position of a moveable component within the drug delivery 
device , and a processor configured to receive the signals 
output from the non - contact sensor and to determine based 
on the signals whether the drug delivery device is in a 
pre - activation state or a post - activation state . 
( 0032 ] This may allow the supplementary device to notify 
a user regarding the operational state of the device and the 
supplementary device may do this more clearly and effec 
tively than the drug delivery device is able to do . Using a 
non - contact sensor allows the supplementary device to 
monitor the drug delivery device without any increase in 
friction on the mechanical components of the drug delivery 
device . The moveable component within the drug delivery 
device is already present in the design of the mechanism of 
the drug delivery device and therefore no significant modi 
fications to the way in which this mechanism operates are 
required to implement this aspect of the present disclosure . 
Thus the increases in the complexity of manufacture of the 
drug delivery device are minor . 
[ 0033 ] The non - contact sensor may be a capacitive sensor . 
Components of the capacitive sensor may be arranged 
within the supplementary device such that the attached drug 
delivery device forms at least a part of a dielectric layer of 
the capacitive sensor . The capacitive sensor may comprise 
opposing sets of at least one electrically conductive plate . 
[ 0034 ] The non - contact sensor may be a Hall sensor 
configured to measure a magnetic field produced by the 
moveable component within the drug delivery device . The 
device may additionally include an AMR ( Anisotropic mag 
netoresistance ) sensor . 
[ 0035 ] Upon determining that the drug delivery device has 
changed from a pre - activation state to a post - activation state , 
the processor may be configured to cause an indication to be 
output which informs a user regarding a dwell time of the 
drug delivery device . The supplementary device may further 
comprise a display unit . Causing an indication to be output 
may comprises causing one or more graphical elements to be 
displayed on the display unit , the graphical elements com 
municating a progress of the dwell time . The capacitive 
sensor may detect movement of a plunger spring to enable 
an entire drug delivery process , such as an injection process , 
to be monitored . A hall sensor may be provided to detect 
stalling of the delivery mechanism , such as the spring . The 
capacitive sensor may be able to detect an end - stop position 
of the drug delivery mechanism . 
[ 0036 ] This may be advantageous as it may assist the user 
in using the drug delivery device correctly and in particular 
reduces the risk of the user performing an underdose by 
removing the needle of the drug delivery device too soon 
after injection of the medicament . 
[ 0037 ] The supplementary device may further comprise at 
least one memory . The processor may be configured to cause 
information relating to a last performed injection operation 
to be stored in the memory upon determining that the drug 
delivery device has changed from a pre - activation state to a 
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power on and to begin its monitoring processes . Therefore 
the user does not need to perform any additional operations 
to begin using the supplementary device . This greatly sim 
plifies use of the supplementary device for a user . Similarly , 
the replacement of the outer needle cap may trigger the 
supplementary device to turn off , thus saving power . 
[ 0046 ] The drug delivery device may be a powered auto 
injector . 
[ 0047 ] Another aspect of the disclosure may provide a 
system comprising the supplementary device as defined 
above and a drug delivery device . The drug delivery device 
may be a powered auto - injector . A dispensing mechanism of 
the powered auto - injector may be powered by a pre - com 
pressed spring . 
[ 0048 ] The drug delivery device may include a cartridge , 
syringe or other reservoir of liquid medicament . 

a 

a 

BRIEF DESCRIPTION OF THE DRAWINGS 

post - activation state . The information may comprise at least 
a time stamp associated with the last performed injection 
operation . The information may further comprise a medica 
ment dose amount and / or a medicament type . 
[ 0038 ] Storing this information electronically may allow it 
to be communicated easily to other devices and people , such 
as the user's doctor . It may also allow the user to have 
greater oversight and control of their medication regime . 
[ 0039 ] The processor may have access to or may be 
configured to calculate a time of next injection and may be 
further configured to produce a reminder signal when the 
time of next injection occurs . 
[ 0040 ] The processor may have access to or may be 
configured to calculate a medical regimen associated with a 
user of the supplementary device . The medical regimen may 
comprise at least a series of times at which an injection 
operation is due to be performed . The processor may be 
configured to cause a reminder signal to be produced when 
a next injection operation is due according to the medical 
regimen . 
[ 0041 ] Producing an automatic reminder signal may be 
advantageous for ensuring user compliance with their medi 
cal regimen , particularly where the user's medical regimen 
might mean there are many days between doses . 
[ 0042 ] The supplementary device may further comprise a 
wireless unit for transmitting data to one or more external 
devices . The supplementary device may be further config 
ured to send the reminder signal to the one or more external 
devices . For example , the stored information could be 
transmitted to the user's computer or smart phone wirelessly , 
for example over a Bluetooth connection . 
[ 0043 ] The supplementary device may further comprise an 
optical sensor configured to read information visible on a 
housing of the injection device , the information identifying 
a medicament contained in the drug delivery device . This 
may be advantageous as it may allow the supplementary 
device to check the type and concentration of the medication 
in the drug delivery device before injection . The supple 
mentary device may warn the user if the type or concentra 
tion of medication in the attached drug delivery device is 
incorrect . 
[ 0044 ] The supplementary device may further comprise an 
outer needle cap sensor configured to output signals indica 
tive of whether an outer needle cap is attached to the drug 
delivery device . The processor may be configured to receive 
the signals output from the outer needle cap sensor and to 
determine whether the outer needle cap is attached or not 
attached . If the processor determines that the drug delivery 
device is in a post - activation state and that the outer needle 
cap is not attached then , after a predetermined time , the 
processor may be configured to cause an alarm signal to be 
output . Causing an alarm signal to be output may comprise 
causing the supplementary device to emit one or more 
sounds and / or to display one or more indications on a 
display unit of the supplementary device . 
[ 0045 ] This feature may help to avoid needle clogging 
which can occur if the drug delivery device is stored without 
the outer needle cap attached . The signal indicative of 
whether the outer needle cap is attached may also be sent to 
a user's smart phone or other portable device , so that they 
can be notified of the problem , even if they are not located 
near to the drug delivery device . The removal of the outer 
needle cap can also be used as a trigger . The removal of the 
outer needle cap may trigger the supplementary device to 

[ 0049 ] Embodiments of the present invention will now be 
described , by way of example only , with reference to the 
following figures , in which : 
[ 0050 ] FIG . 1A illustrates a side view of an injection 
device ; 
[ 0051 ] FIG . 1B illustrates a side view of the injection 
device of FIG . 1A with a cap detached ; 
[ 0052 ] FIG . 2 is a schematic illustration of a supplemen 
tary device releasably attached to the injection device of 
FIGS . 1A and 1B , according to an aspect of the present 
disclosure ; 
[ 0053 ] FIG . 3 is a schematic view of a supplementary 
device attached to an injection device showing components 
of the supplementary device ; 
[ 0054 ] FIG . 4a is a schematic illustration of an injection 
device and sensor components of the supplementary device 
for capacitive sensing of the status of the injection device ; 
[ 0055 ] FIG . 4b is a graph illustrating the response of the 
sensor components shown in FIG . 4a during an injection 
procedure of the injection device ; 
[ 0056 ] FIGS . 5a and 5b are cutaway illustrations of an 
injection device showing the possible position of internal 
magnets and sensors for use in sensing of the status of the 
injection device ; 
[ 0057 ] FIGS . 6a , 66 and 7 are further cutaway illustrations 
of an injection device illustrating the possible position of 
internal magnets and sensors in three alternative embodi 
ments of the present disclosure ; 
[ 0058 ] FIG . 8 is a perspective view of an injection device 
during insertion into a supplementary device of the present 
disclosure ; 
[ 0059 ] FIG . 9 illustrates the injection device and supple 
mentary device of FIG . 8 once the injection device is fully 
inserted ; 
[ 0060 ] FIG . 10 illustrate a schematic cross - sectional view 
through the injection device and supplementary injection 
device of FIG . 9 , along the line Y - Y ; 
[ 0061 ] FIG . 11 illustrates a schematic cross - sectional view 
through the injection device and supplementary injection 
device of FIGS . 9 and 10 , along the line Z - Z of FIG . 10 ; and 
[ 0062 ] FIG . 12 illustrates a schematic cross - sectional view 
similar to that of FIG . 11 with the supplementary device in 
a release configuration . 
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DETAILED DESCRIPTION 
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[ 0063 ] In the following , embodiments of the present dis 
closure will be described with reference to an auto - injector . 
The present disclosure is however not limited to such 
application and may equally well be deployed with injection 
devices that eject other medicaments , or with other types of 
drug delivery devices , such as syringes , pre - filled syringes , 
needleless injectors and inhalers . 
[ 0064 ] An injection device 10 according to embodiments 
will now be described with reference to FIGS . 1A and 1B . 
In some embodiments , the injection device 10 is a single use 
auto - injector 10. The auto - injector 10 has a proximal end P 
and a distal end D. The proximal end P is directed towards 
the injection site of a patient during an injection while the 
distal end D is directed away from the injection site . 
[ 0065 ] The auto - injector 10 comprises a body 9 and a cap 
12 ( also referred to herein as the outer needle cap or ONC 
12 ) . The body 9 comprises an outer housing 11. The outer 
housing 11 is an elongate tube . The outer housing 11 
includes a cartridge holder or syringe holder ( not shown ) 
which supports a cartridge or syringe 18 containing liquid 
medicament 16. Hereafter the description shall refer to a 
cartridge 18 , which is supported by a cartridge holder ( not 
shown ) . The cartridge 18 is shown in broken lines in FIG . 
1B . 
[ 0066 ] The outer housing 11 also houses a dispense 
mechanism ( not shown ) for causing dispensing of the medi 
cament 16 during injection . 
[ 0067 ] A hollow needle 17 fluidly communicates with an 
interior volume of the cartridge 18 and serves as a conduit 
for liquid medicament 16 during injection . The needle 17 
and the cartridge 18 are in a fixed position relative to each 
other and to the body 9. A stopper , plunger , piston or bung 
14 is moveable within the cartridge 18 to as to expel 
medicament contained within the cartridge 18 through the 
needle 17 under action of the dispense mechanism . 
[ 0068 ] The dispense mechanism is mechanically coupled 
to the piston 14 of cartridge 18. The dispense mechanism is 
configured to move the piston axially along the cartridge 18 
in a proximal direction to dispense medicament 16 through 
the needle 17. The dispense mechanism includes compo 
nents that cooperate to apply a force to the piston 14 in 
response to an actuation input provided by a user . Here , the 
actuation input that triggers application of a force to the 
piston 14 is received by way of a dose dispense button 13 
that is located at the distal end of the auto - injector 10. The dispense mechanism is mechanically coupled to the dispense 
button 13. In alternative configurations of auto - injector 
envisaged within the scope of the present disclosure , alter 
native actuation inputs may be provided to trigger the 
dispense mechanism . For example , the dispense mechanism 
may include a sleeve - triggered actuator . 
[ 0069 ] The body 9 also comprises a cap support 19 at the 
proximal end of the outer housing 11. The cap support is 
concentric with the outer housing 11 and may have a smaller 
diameter . The cap support 19 extends from the proximal end 
of the housing 11. The ONC 12 is received over the cap 
support 19 to close the proximal end of the body 9 and to 
cover the needle 17. The ONC 12 comprises a cylindrical 
wall 22a and an end wall 22b . With the ONC 12 located on 
the body 9 , as shown in FIG . 1A , an internal surface of the 
cylindrical wall 22a abuts an external surface of the cap 
support 19 in tightly abutting relation so that the ONC 12 is 
retained thereon in an attached position . 

[ 0070 ] To inject the medicament 16 , the ONC 12 is 
removed from the device 10 by the user , resulting in the 
arrangement shown in FIG . 1B . Next , the proximal end of 
the auto - injector 10 is placed against an injection site of a 
patient , which may be the user or another person . The user 
then actuates the dispense button 13. This causes the dis 
pense mechanism to force the piston 14 to expel medicament 
from the cartridge 18 through the needle 17 into the injection 
site of the patient . 
[ 0071 ] The cartridge 18 is transparent and a window 15 is 
provided in the housing 11 coincident with the cartridge 18 
so that the medicament 16 contained within the cartridge 18 
is visible . A user of the auto - injector is thereby able by 
inspection to determine whether the entire quantity of medi 
cament 16 has been ejected from the cartridge 18 during the 
injection . 
[ 0072 ] A label is provided on the housing 11. The label 
includes information 100 about the medicament included 
within the injection device 10 , including information iden 
tifying the medicament . The information 100 identifying the 
medicament may be in the form of text . The information 100 
identifying the medicament may also be in the form of a 
colour . The information 100 identifying the medicament 
may also be encoded into a barcode , QR code or the like . 
The information 100 identifying the medicament may also 
be in the form of a black and white pattern , a colour pattern 
or shading . 
[ 0073 ] FIG . 2 is a schematic illustration of an embodiment 
of a supplementary device 2 to be releasably attached to 
injection device 10 of FIG . 1. The features for accurately 
securing and locating the supplementary device 2 in place on 
the injection device 10 are omitted from FIGS . 2 to 7 for 
ease of illustration of the other functional features of the 
supplementary device 2. Such securing and locating features 
are described hereafter with reference to FIGS . 8 to 12 . 
Supplementary device 2 comprises a housing 20 configured 
to embrace the housing 11 of injection device 10 of FIG . 1 , 
so that the injection device 10 is at least partially retained 
within the supplementary device 2 , but is nevertheless 
removable from the supplementary device 2 , for instance 
when injection device 10 is empty and has to be replaced . 
The injection device 10 and supplementary device 2 may 
comprise co - operating alignment features ( described in 
more detail hereafter ) to ensure that the supplementary 
device 2 is correctly orientated and positioned with respect 
to the injection device 10 . 
[ 0074 ] Information is displayed via display unit 21 ( shown 
in FIG . 3 ) of supplementary device 2. The display unit may 
be a touch sensitive screen . The supplementary device 2 may 
also comprise at least one hardware input ( not shown ) such 
as a push button . The supplementary device 2 has an outer 
needle cap ( ONC ) sensor 30. The ONC sensor may be any 
suitable form of proximity sensor which allows the supple 
mentary device 2 to determine whether the ONC 12 is 
attached to the injection device 10 or not . The supplemen 
tary device 2 also comprises an optical sensor 26 for 30 
reading the information 100 identifying the medicament . 
The information 100 identifying the medicament may be the 
colour of the housing 11 of the injection device , or the colour 
of an area of the housing or a label affixed to the housing . In 
these embodiments , the optical sensor 26 may be a simple 
photometer configured to detect the colour . In some other 
embodiments , the information 100 identifying the medica 
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ment may be a QR code , or other similar encoded informa 
tion and the optical sensor 26 may be a camera or QR reader . 
[ 0075 ] The processor 24 may be configured to check the 
information 100 read by the optical sensor 26 against 
pre - stored information in order to verify that the user is 
injecting the correct medicament . If the processor 24 does 
not recognise the information 100 or recognises the infor 
mation 100 as indicating a different medicament to that 
which the user should be receiving at that time , then the 
supplementary device 2 may produce an alarm signal . The 
alarm signal may comprise words or graphics displayed on 
the display unit 21. Alternatively , or in addition , the supple 
mentary device 2 may send an alarm signal to the external 
device . 
[ 0076 ] The supplementary device 2 comprises a battery 32 
to power the other components . The supplementary device 2 
comprises a wireless communication module 28 for com 
municating information with an external device . In some 
embodiments , the wireless communication module 28 is a 
Bluetooth communication module 28 . 
[ 0077 ] FIG . 3 shows a schematic view of the supplemen 
tary device 2 of FIG . 2 in a state where it is attached to 
injection device 10 of FIG . 1 . 
[ 0078 ] A plurality of components are contained within the 
housing 20 of supplementary device 2. These are controlled 
by a processor 24 , which may for instance be a micropro 
cessor , a Digital Signal Processor ( DSP ) , Application Spe 
cific Integrated Circuit ( ASIC ) , Field Programmable Gate 
Array ( FPGA ) or the like . Processor 24 executes program 
code ( e.g. software or firmware ) stored in a program 
memory 240 , and uses a main memory 241 , for instance to 
store intermediate results . Main memory 241 may also be 
used to store a logbook on performed ejections / injections . 
Program memory 240 may for instance be a Read - Only 
Memory ( ROM ) , and main memory may for instance be a 
Random Access Memory ( RAM ) . 
[ 0079 ] Supplementary device 2 may optionally further 
comprises at least one input transducer , illustrated schemati 
cally as a button 22. These input transducer 22 allows a user 
to turn on / off supplementary device 2 , to trigger actions ( for 
instance to cause establishment of a connection to or a 
pairing with another device , and / or to trigger transmission of 
information from supplementary device 2 to another 
device ) , or to confirm something . In some other embodi 
ments , the supplementary device 2 is automatically turned 
on / off via the ONC sensor 30 . 
[ 0080 ] Processor 24 controls a display unit 21 , which is 
presently embodied as a Liquid Crystal Display ( LCD ) . 
Display unit 21 is used to display information to a user of 
supplementary device 2 , for instance on present settings of 
injection device 1 , or on a next injection to be given . Display 
unit 21 may also be embodied as a touch - screen display , for 
instance to receive user input . 
[ 0081 ] Processor 24 also controls a Capacitive Sensor 23 
and / or a Hall Sensor 25. In some embodiments , the supple 
mentary device 2 comprises only the capacitive sensor 23 
while in some other embodiments the supplementary device 
2 comprises only the Hall sensor 25. In some further 
embodiments , the supplementary device 2 comprises both 
the capacitive sensor 23 and the hall sensor 25 where one 
may act as a redundant / back - up system for the other . These 
sensors 23 , 25 are configured to output signals indicative of 
the positions of one or more components within the injection 
device 10. These sensors 23 , 25 may collectively be referred 

to as non - contact sensors , since they are able to sense the 
absolute position and movement of components within the 
attached injection device 10 without contact between the 
sensors 23 , 25 and any of the components sensed . It will 
therefore be appreciated that the position of these sensors 23 , 
25 relative to the injection device 10 is important for correct 
and accurate operation of the supplementary device 2. The 
processor 24 receives these signals and infers an operational 
state of the injection device 10 and causes information 
regarding the timing of the operation of the injection device 
10 to be recorded in the main memory 241 and / or transmit 
ted to an external device via the wireless unit 28. The 
operation of these sensors is described in greater detail with 
respect to FIGS . 4 and 5 . 

[ 0082 ] Processor 24 further controls an optical sensor 26 
that is configured to determine an optical property of the 
housing 11 of injection device 1 , for example a colour or a 
shading or a more complex pattern , such as a QR code . The 
optical property may only be present in a specific portion of 
housing 11 , for example on a label affixed to the housing 11 . 
Information on the colour / pattern is then provided to pro 
cessor 24 , which may then determine the type of injection 
device 10 and / or the type of medicament contained in 
injection device 10. The optical sensor 26 may be a camera 
unit , and an image of the housing 11 may then be provided 
to processor 24 to determine the colour of the housing , 
sleeve or medicament container by way of image process 
ing . Further , one or more light sources may be provided to 
improve reading of optical sensor 26. The light source may 
provide light of a certain wavelength or spectrum to improve 
colour detection by optical sensor 26. The light source may 
be arranged in such a way that unwanted reflections , for 
example due to the curvature of the housing 11 , are avoided 
or reduced . In an example embodiment , the optical sensor 26 
may be a camera unit configured to detect a code 100 ( for 
instance a bar code , which may for instance be a one- or 
two - dimensional bar code ) related to the injection device 
and / or the medicament contained therein . This code 100 
may for instance be located on the housing 11 or on a 
medicament container contained in injection device 10 , to 
name but a few examples . This code 100 may for instance 
indicate a type of the injection device and / or the medica 
ment , and / or further properties ( for instance an expiration 
date ) . This code 100 may be a QR code 100. The QR code 
is in general black and white and thus no colour detection is 
required on the part of the optical sensor 26. This allows the 
optical sensor 26 to be simple and cheap to manufacture . 
[ 0083 ] Processor 24 controls a wireless unit 28 , which is 
configured to transmit and / or receive information to / from 
another device in a wireless fashion . Such transmission may 
for instance be based on radio transmission or optical 
transmission . In some embodiments , the wireless unit 28 is 
a Bluetooth transceiver . Alternatively , wireless unit 28 may 
be substituted or complemented by a wired unit configured 
to transmit and / or receive information to / from another 
device in a wire - bound fashion , for instance via a cable or 
fibre connection . When data is transmitted , the units of the 
data ( values ) transferred may be explicitly or implicitly 
defined . For instance , in case of an insulin dose , always 
International Units ( IU ) may be used , or otherwise , the used 
unit may be transferred explicitly , for instance in coded 
form . The transmitted data may also include a time stamp 
associated with an injection . 
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[ 0084 ] Processor 24 receives an input from an ONC sensor 
30 , which is operable to detect whether the outer needle cap 
12 is present , i.e. to detect whether the outer needle cap 12 
is coupled to the injection device 1. A battery 32 powers the 
processor 24 and other components by way of a power 
supply 31. The removal of the ONC 12 is detected by the 
ONC sensor 30 and can be used as a wake - up or switch on 
trigger . Thus the supplementary device may automatically 
turn on and begin its monitoring processes when the ONC 12 
is removed . Similarly , when the ONC 12 is replaced the 
supplementary device may automatically power off , thus 
saving battery power . 
[ 0085 ] The supplementary device 2 of FIG . 3 is thus 
capable of determining information related to a condition 
and / or use of injection device 1. This information is dis 
played on the display 21 for use by the user of the device . 
The information may be either processed by supplementary 
device 2 itself , or may at least partially be provided to 
another device ( e.g. a blood glucose monitoring system or a 
computing device ) . 
[ 0086 ] The processor 24 is configured to receive signals 
form the ONC sensor 30 and to detect when the ONC 12 is 
not attached to the injection device 10. If the user stores the 
injection device 10 without the ONC 12 attached , then the 
needle 17 can become clogged . Therefore , the supplemen 
tary device 2 is configured to produce an alarm signal if the 
processor 24 detects that the ONC 12 has been un - attached 
for a predetermined length of time following an injection 
operation . The alarm signal may be sent via the wireless unit 
28 to the external user device such that the user can be 
alerted to the need to replace the ONC 12 even if they have 
moved away from the supplementary device 2 and injection 
device 10. Alternatively , or in addition , the alarm signal may 
comprise the supplementary device 2 displaying words 
and / or graphics on the display unit 21 or producing sound . 
The alarm signal may be used to provide a defined alert time 
for a user to cease use of the device and to use a new device . 
[ 0087 ] In some embodiments , the supplementary device 2 
comprises a capacitive sensor 23. Referring now to FIGS . 4a 
and 4b , the operation of the capacitive sensor 23 will be 
described in greater detail . 
[ 0088 ] FIG . 4a illustrates shows diagrammatically a cut 
away through the injection device 10 when the injection 
device is in a pre - injection configuration and a post injection 
configuration ( also referred to as pre - activation and post 
activation ) . The injection device 10 comprises a drive spring 
400 , which is pre - compressed during assembly of the injec 
tion device 1. The drive spring 400 is maintained in this 
pre - compressed state until an injection is performed . When 
a user triggers an injection operation by pressing dose 
dispense button 13 , the dispense mechanism is released and 
the drive spring decompresses so as to dispense medicament 
from the cartridge 18 . 
[ 0089 ] Various components of the capacitive sensor 23 are 
shown schematically in the lower image in FIG . 4a . The 
capacitive sensor 23 comprises opposing sets of at least one 
electrically conductive plate . The plates are supported in the 
housing 20 of the supplementary device 2 so as to be 
adjacent to the injection device 10 when the supplementary 
device 2 is attached . The plates may be curved so as to better 
fit the contours of the supplementary device housing 20. The 
plates are connected in a circuit so as to form a capacitor . 
The injection device 10 occupies the space between the 
plates and functions as the dielectric layer of the capacitor . 

The capacitive sensor 23 sends signals to the processor 24 
via which the processor 24 can determine the effective 
capacitance . 
[ 0090 ] The upper image in FIG . 4a shows the approximate 
position of the drive spring 400 before an injection has been 
performed . The drive spring 400 is compressed , with the 
coils or windings of the spring being closely spaced or 
touching . The lower image in FIG . 4a shows the approxi 
mate position of the drive spring 400 after the energy stored 
therein has been released during an injection process . The 
coils of the drive spring are spaced further apart . In some 
embodiments the drive spring is metallic . 
[ 0091 ] In an exemplary method of use , the sensor 23 will 
be set to the capacity of the drive spring 400 prior to 
injection . The capacity change of the electrically conducting 
material during injection ( the relaxing drive spring 400 ) can 
be detected by the sensor 23. The injection will be deter 
mined as completed when there is no detected change of the 
electric field ( for example , after a pre - determined lapse time , 
such as after 5 seconds holding time ) . The sensor 23 may 
advantageously be protected against electromagnetic 
impulses from environmental influences . 
[ 0092 ] FIG . 4b is a graph showing an exemplary relation 
ship between capacitance and charge before , during and 
after an injection process . Before the injection device 1 is 
used , the capacitance measured by the capacitive sensor 23 
is relatively high , due to 30 the presence of a greater amount 
of the drive spring 400 in the region between the capacitor 
plates . The start and end points of the medicament ejection 
process are shown . During the ejection , the drive spring 400 
uncoils such that progressively less of its material is dis 
posed in the region between the capacitor plates . Therefore , 
the capacitance measured by the capacitive sensor 23 
decreases during the injection . After the injection device 10 
has been used , the capacitance measured by the capacitive 
sensor 23 is relatively low . The sensor 23 may detect a 
change of the measured capacitance , so the electronic con 
troller knows that the injection is in process . A display may 
inform a user of the injection being in process . It is intended 
within the scope of the present disclosure that only hall 
sensors may be used to determine bung or piston position 
and so determine when an injection process is at the start and 
end points . In such an embodiment , two hall sensors may be 
provided , disposed at the start and end positions of the bung 
or piston . The bung , or piston may be provided with a 
magnet for detection by the respective hall sensors at the 
start and end positions . In alternative embodiments , hall 
sensors may be used in combination with capacitive sensors , 
to detect both start and end positions of the injection process , 
as well as to monitor the progress of the injection process 
between the start and end positions . 
[ 0093 ] The processor 24 may be configured to determine 
that an injection has been completed if the capacitance drops 
from the relatively high value to the relatively low value and 
remains there for a predetermined time . The processor 24 
may be configured to detect the gradual change in measured 
capacitance in order that the supplementary device 2 can 
distinguish between an injection process and the supplemen 
tary device 2 being removed from the injection device 
without an injection being performed , in which case a more 
sudden drop in capacitance would be expected . 
[ 0094 ] The capacitive sensor 23 may be shielded so as to 
protect it from external electromagnetic impulses . 
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[ 0095 ] In some embodiments , the supplementary device 2 
comprises a Hall sensor 25 ( also referred to as a Hall Effect 
sensor or magnetic sensor ) . Referring now to FIGS . 5a and 
5b , the operation of the Hall sensor 25 will be described in 
greater detail . In these embodiments a magnet 500 is 
mounted within the injection device 10 on either the distal 
or proximal end of the plunger . FIG . 5a illustrates an 
embodiment in which the magnet 500 is mounted on the 
distal end of the plunger . The injection device 10 of 30 FIG . 
5a is in a pre - activation state . The Hall sensor 25 is posi 
tioned within the supplementary device 2 such that it over 
lays the approximate midpoint of the injection device 10 
when the two devices are connected together . This is 
approximately the longitudinal position that the magnet 500 
will occupy at the end of the injection process . 
[ 0096 ] In the pre - activation state , the Hall sensor 25 will 
detect a very low or no magnetic field due to the relatively 
large separation between the magnet 500 and Hall sensor 25 . 
During the ejection process , the field detected by the Hall 
sensor 25 increases . When the injection device 10 is in a 
post - ejection state , the magnet is located adjacent the Hall 
sensor 25 and the field detected is relatively high . 
[ 0097 ] FIG . 5b illustrates an alternative arrangement in 
which a magnet 502 is supported on the proximal end of the 
plunger . In alternative embodiments , the magnet 502 may be 
supported on the syringe bung or stopper . The injection 
device 10 of FIG . 5b is in a post - activation state . The Hall 
sensor 25 is positioned further towards the proximal end of 
the supplementary device 2. The choice of whether to use the 
design in FIG . 5a , or that of FIG . 5b may depend on the size 
of the supplementary device 2 and its position when 
mounted to the injection device 10 or on the construction 
process of the injection device 10 . 
[ 0098 ] As with the embodiment described above with 
reference to FIGS . 4a and 4b , the processor 24 receives the 
signals from the Hall sensor 25 and can determine whether 
the injection device 10 is in a pre - injection or post - injection 
state . 
[ 0099 ] The magnet 500 , 502 may be a permanent magnet 
or alternatively a Ferro magnetic plastic . An advantage of 
using a plastic magnet , is that it can be moulded to the 
plunger rod during manufacture . The plastic magnet may 
need to be magnetized shortly before final assembly of the 
injection device 10 using a magnetic pulse field . 
[ 0100 ] The processor 24 is configured to receive signals 
from the capacitive sensor 23 and / or Hall sensor 25 and to 
infer whether the injection device 10 is in a pre - injection 
state , a post - injection state or whether an injection process 
is ongoing . The processor 24 may control the display unit 21 
to display different indications to a user depending on the 
state of the device . This is advantageous as some users may 
find it difficult to tell whether an injection device 10 has been 
used or not and also as it aids with the injection operations 
itself , which some users may find difficult without the 
presence of the supplementary device 2 . 
[ 0101 ] FIGS . 6a and 6b show alternative embodiments of 
the present disclosure in which one or more Hall sensors are 
used . Both Figures show the injection device 10 in a 
pre - activation state . In FIG . 6a , the supplementary device 2 
comprises a first Hall sensor 25 and a second Hall sensor 25 ' . 
The first and second Hall sensors are arranged in the 
supplementary device 2 so as to be spaced at different 
longitudinal positions along the injection device 10. For 
example , the first Hall sensor 25 may be positioned in the 

supplementary device 2 so as to be located over the centre 
region of the injection device 10 , while the second Hall 
sensor 25 ' may be positioned so as to be located close to the 
distal end of the injection device 10. The injection device 10 
comprises a magnet 500 mounted to the distal end of the 
plunger . As the magnet 500 moves past the first and second 
Hall sensors 25 , 25 ' , signals are induced in the sensors which 
can be used to determine the position of the plunger . 
[ 0102 ] When the injection device 10 is activated , the 
magnet 500 first moves past the second Hall sensor 25 ' . 
Signals induced in the second Hall sensor 25 ' are received by 
the processor 24 and used to determine that the plunger has 
begun its movement . Thus the processor 24 is able to 
determine that an ejection process has begun . As the magnet 
500 moves away from the second Hall sensor 25 ' , the signal 
produced diminishes . As the magnet 500 approaches the first 
Hall sensor 25 , the signal from this sensor increases . As the 
plunger reaches its final position , the magnet 500 passes 
underneath the first Hall sensor 25. The first Hall sensor 25 
may be positioned such that the magnet 500 stops under 
neath the sensor 25 or moves completely past the sensor . In 
either case , the processor 24 is configured to determine from 
the received signals that the plunger has successfully 
reached its final position . 
[ 0103 ] In FIG . 6b , the supplementary device 2 comprises 
a single Hall sensor 25. The injection device 10 comprises 
a first magnet 500 mounted to the proximal end of the 
plunger and a second magnet 500 ' mounted to the distal end 
of the plunger . The Hall sensor 25 is positioned so that it is 
located over the central region of the injection device 10 and 
so that the first magnet 500 is located underneath or near the 
sensor 25. When the injection device 10 is activated , the first 
magnet 500 moves underneath and 30 away from the Hall 
sensor 25. Signals induced in the Hall sensor 25 are received 
by the processor 24 and used to determine that the plunger 
has begun its movement . Thus the processor 24 is able to 
determine that an ejection process has begun . As the plunger 
reaches its final position , the second magnet 500 ' passes 
underneath the Hall sensor 25. The Hall sensor 25 may be 
positioned such that the second magnet 500 ' stops under 
neath the sensor 25 or moves completely past the sensor . In 
either case , the processor 24 is configured to determine from 
the received signals that the plunger has successfully 
reached its final position . 
[ 0104 ] In the arrangements shown in FIGS . 5a and 5b , the 
processor can only determine when the plunger arrives at its 
final position . In the arrangements of FIGS . 6a and 6b , the 
processor 24 can determine both that the ejection process 
has successfully begun and that it has completely finished . 
Having both these determinations allows for better malfunc 
tion detection and reporting . This is advantageous , as the 
injection device 10 itself has no means for detecting mal 
functions . Some injection devices have a mechanically oper 
ated inspection window , which turns from red to green 
during ejection , but the remote sensing and detection abili 
ties of the supplementary device 2 provide much more 
useful information and more accurate and reliable detection 
of malfunctions . 
[ 0105 ] For example , the processor can determine that the 
plunger has begun its movement and has continued to move 
away from its initial position . If , when the injection device 
10 is activated , this detection is not made , the processor 24 
can determine that the plunger has not moved and that no ( or 
little ) medicament has been ejected . If the processor 24 
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detects that the plunger has begun its movement but does not 
detect that it has reached its final position , it can be deter 
mined that some medicament has been ejected , but not the 
whole amount . The processor 24 is configured to write 
information regarding operation of the device and also 
details of any malfunctions into the log of the supplementary 
device 2. This can then be reviewed and evaluated , either by 
the user or the user's health care professional . Being able to 
determine not only that a malfunction has occurred , but 
whether any medicament has been ejected or not is poten 
tially important information , as it will likely inform how to 
proceed with the user's therapy . Informing a user that there 
has been a device malfunction but that some medicament 
has been injected helps to prevent accidental overdosing . 
The supplementary device 2 can additionally sound an alarm 
and present information to the user via display unit 21. For 
example , the user can be instructed to seek the advice of 
their doctor , due to a malfunction of the injection device 10 
and also informed as to whether any medicament has been 
ejected from the device . 
[ 0106 ] In some embodiments the supplementary device 2 
comprises either the capacitive sensor 23 or the Hall sensor 
25 , however in some other embodiments , both sensors may 
be provided in different parts of the supplementary device 2 . 
[ 0107 ] In embodiments where the supplementary device 
comprises both the capacitive sensor and the Hall sensor , the 
signals from both of these may be used to detect any 
mechanical failure of the drug delivery device . FIG . 7 shows 
an embodiment of the supplementary device 2 comprising 
both the capacitive sensor 23 and first and second Hall 
sensors 25 , 25 ' . FIG . 7 illustrates the injection device 10 in 
a post - activation state . The injection device 10 comprises a 
magnet 500 disposed on the proximal end of the plunger . As 
described above with reference to FIG . 6a , the magnet 500 
begins underneath or near the second Hall sensor 25 ' and 
after activation of the injection device 10 moves away and 
towards the first Hall sensor 25. When the plunger reaches 
its final position , the magnet 500 is underneath or near the 
first Hall sensor 25. The capacitive sensor 23 may be 
provided at a different location in the supplementary device 
2 , as shown in FIG . 7. The capacitive sensor 23 is configured 
to operate as described above with reference to FIGS . 4a and 
4b . In this arrangement , the magnet 500 is kept away from 
the capacitive sensor 23 so as not to affect its readings . 
Alternatively , the capacitive sensor 23 may be positioned 
between the two Hall sensors 25 , 25 ' and software may be 
used to distinguish the signals due to the un - compressing of 
the spring 400 and the movement of the magnet 500 . 
[ 0108 ] Having both the capacitive sensor 23 and the Hall 
sensor 25 , 25 ' allows further details on the type of any 
malfunction to be determined . For example , if the capacitive 
sensor 23 detects that the drive spring 400 has un - com 
pressed , but the Hall sensors 25 , 25 ' detect that the plunger 
has not moved , it can be inferred that a mechanical failure 
relating to the connection between the drive spring and 
plunger has occurred , either during manufacture or during 
use . If the Hall sensors 25 , 25 ' detect that the plunger has 
moved or is not in the correct initial position , but the 
capacitive sensor 23 detects that the drive spring 400 in still 
completely compressed , it can be inferred that a mechanical 
fault has occurred such as that the injection device 10 was 
incorrectly assembled or does not contain the correct amount 
of medicament . Suitable alarm signals and information may 
be generated and displayed by the supplementary device 2 in 

response to these determinations . The system of FIG . 7 is 
also able to detect whether medicament has been ejected or 
not and so prevent accidental overdoses and inform on how 
to proceed with the user's therapy in the event of a mal 
function . 
[ 0109 ] The processor 24 is configured to record a user's 
injection history . While the injection device 10 may be a 
single use auto - injector , the supplementary device 2 is 
reusable , and is configured to be removed from a used 
injector 10 and attached to a new injector . The processor 24 
of the supplementary device 2 has an internal clock in order 
to create time stamps associated with the injection events . 
The clock may be a relative clock or an absolute clock . The 
supplementary device 2 is configured to communicate with 
an external device through wireless unit 28 and the external 
device may provide an absolute time . 
[ 0110 ) When the supplementary device 2 is first attached 
to a new injection device 10 , the optical sensor 26 may be 
activated and the information 100 read . The supplementary 
device 2 may communicate the information to a user using 
the display screen 21 . 
[ 0111 ] When a user performs an injection , this is detected 
by the capacitive sensor 23 or Hall sensor 25 as described 
above . A time stamp associated with the injection is then 
created by the processor 24. The processor 24 also records 
and associates with the time stamp the type of medicament 
injected , using the previously read information 100. An 
external device ( not shown ) in the user's possession may be 
registered and associated with the supplementary device 2 . 
The external device may be a mobile computer or smart 
phone via the wireless unit 28. The mobile computer or 
smart phone may run a computer program for managing the 
user's medical records and injection history . The supple 
mentary device 2 is configured to communicate the recorded 
injection information to the external device . 
[ 0112 ] The processor 24 may be pre - programmed with 
information relating to the frequency at which the user 
should perform injections . This programming may take the 
form of a maximum time between injections or a medical 
regimen associated with the user of the supplementary 
device 2. For example , the processor 24 may be pre 
programmed with information specifying that the maximum 
time between injections should be 24 hours . In some other 
embodiments , the medical regimen may be more detailed , 
such as to specify specific times of day at which the user is 
to perform an injection operation using the injection device 
10. Alternatively , the processor 24 may be configured to 
calculate a time at which the user should next perform an 
injection based on the injection history . For example , the 
time at which the user should perform the next injection may 
depend on the amount of medicament previously injected 
and the frequency of the previous injections . The processor 
may use the previous injection history to calculate a medical 
regimen for the user . 
[ 0113 ] When the processor 24 determines that it is time for 
the user to perform a subsequent injection , it causes a 
reminder signal to be sent via the wireless unit 28 to the 
associated external device . The external device may then 
notify and remind the user that their next injection is due . 
This is advantageous as the user may not wish to carry the 
injection device 10 and / or supplementary device 2 with 
them , but may in any case by carrying a smart phone or 
similar device . Thus the user can be reminded of the need for 
a subsequent injection via a separate device which they carry 
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with them . Furthermore , the injection device 10 may need to 
be kept under specific conditions , such as in a refrigerator or 
a freezer , such that it is not possible for a user to carry the 
injection device with them . It is therefore easy for a user to 
forget about the times at which an injections needs to be 
performed . 
[ 0114 ] In addition , the processor 24 may be configured to 
use signals received from the capacitive sensor 23 or Hall 
sensor 25 to instruct or inform a user regarding ‘ dwell time ’ . 
After a user injects a quantity of medicament into their skin , 
it is advantageous for the needle to be left in position for a 
short time ( e.g. 5-20 seconds ) . This may allow the medica 
ment to be diffused away from the injection site . If the 
needle is removed too soon after an injection , it can result in 
medicament being expressed from the injection site and the 
user therefore not receiving a full dose . As previously stated 
the processor 24 can use the change in signals received from 
the sensors 23 , 25 to determine that an injection is being 
performed . The processor 24 can infer , when the signals 
received from the sensors 23 , 25 stop changing , that the 
injection has been completed . This detection can therefore 
be used as a trigger to display an indication to the user on the 
display unit 21 instructing them to leave the needle of the 
injection device 10 in the injection site for a predetermined 
length of time . The indication may be of any suitable form , 
for example a timer which counts up or down or a graphic 
which gets larger / smaller or which fills or un - fills . Other 
methods of indication may also be used such as sound . 
[ 0115 ] In addition to the components described above , the 
supplementary device 2 may comprise an ambient light 
sensor 242. Sometimes the injection device 10 may need to 
be stored in a refrigerator or a freezer in order to prevent 
degradation of the medicament over a period of time . The 
user may attach the supplementary device 2 to an unused 
injection device 10 after a previous injection , and store the 
resulting combined system in the fridge / freezer . The ambi 
ent light sensor 242 of the supplementary device 2 can be 
used to detect when the fridge / freezer is opened . This can be 
used as a trigger for initiating an alarm to remind the user 
regarding the due time of their next injection . As described 
above this alarm may take the form of sound emitted by the 
supplementary device 2 , text / graphics displayed on the 
display unit 21 and / or a reminder send via the wireless unit 
28 to the user's smart phone or other external device . 
[ 0116 ] It will be appreciated from the above description 
that it is important for the correct and accurate functioning 
of the supplementary device 2 that it is accurately positioned 
and secured on the injection device 10. For example , it is 
important that the various sensors such as the ONC sensor , 
optical sensor 26 , hall sensor 25 and / or capacitive sensor 23 
are correctly positioned within respect to the components of 
the injection device 10 they are configured to monitor , detect 
or otherwise interact with . 
[ 0117 ] In order to enable accurate and secure positioning 
of the supplementary device 2 on the injector device 10 , the 
supplementary device may include one or more particular 
positioning features . The injector device 10 may also com 
prise complimentary features configured to engage with 
those positioning features of the supplementary device 2 . 
[ 0118 ] FIGS . 8 and 9 show the supplementary device 2 
and illustrate such positioning features . FIG . 8 shows the 
supplementary device 2 during insertion of the injector 
device 10 but before the injector device 10 is fully inserted . 
FIG . 9 shows the injector device 10 fully inserted and 

secured within the supplementary device 2. FIG . 10 shows 
a cross - sectional view along the line Y - Y in FIG . 9 , with the 
injector device 10 fully inserted and secured within the 
supplementary device 2. FIG . 11 shows a cross - sectional 
view along the line Z - Z in FIG . 10. FIG . 12 shows a 
cross - sectional view similar to that of FIG . 11 , but with the 
supplementary device 2 in a release configuration . 
[ 0119 ] The housing 20 of the supplementary device 2 
defines a channel . Within the scope of this disclosure , the 
channel may be open along one side or part thereof , or may 
have a wall around its entire perimeter or circumference . In 
the exemplary embodiment , the channel comprises a gen 
erally cylindrical aperture 33 configured to receive the 
injector device 10. The injector device 10 is a substantially 
cylindrical elongate body having a longitudinal axis X - X as 
shown in FIG . 8. The injector device 10 is inserted into the 
cylindrical aperture 33 of the housing 20 by sliding the 
injector device 10 in the axial direction shown by arrow ‘ A ’ 
in FIG . 8 . 
[ 0120 ] The housing 20 includes a first alignment feature 
comprising an elongate slot 34 formed on an inside wall of 
the cylindrical aperture 33 at an upper side of the housing 20 . 
The slot 34 is open at a front end of the housing 20 which 
faces the proximal end P of the injector device 10. This can 
also be seen in the cross - sectional views of FIGS . 11 and 12 . 
The outer housing 11 of the injector device 10 includes a 
projection 35 at an upper side thereof . When the injector 
device 10 is inserted into the supplementary device 2 , the 
projection 35 slides into the slot 34. It will be appreciated 
that , by means of the first alignment feature , the injector 
device 10 can only be inserted into the supplementary device 
2 when the slot 34 and projection 35 are aligned , ensuring 
correct rotational position of the injector device 10 relative 
to the supplementary device 2 about the axis X - X . Also , 
once the injector device 10 is inserted into the supplemen 
tary device 2 , relative rotational movement of the injector 
device 10 relative to the supplementary device 2 is pre 
vented by means of the first alignment feature . The first 
alignment feature thereby serves as an “ anti - roll ” feature . 
[ 0121 ] Although the channel in the housing 20 is 
described above as comprising a generally cylindrical aper 
ture 33 configured to receive the injector device 10 , the 
present disclosure is not intended to be limited to this 
configuration of an entirely rounded or cylindrical aperture 
33. In an alternative embodiment , the channel or aperture 33 
defined by the housing may include flat portions to locate 
against the elongate body of the injection device 10. These 
features of such an embodiment are shown in FIG . 10 , as 
opposing slanted flat surfaces 49. Each surface is advanta 
geously equally spaced from the centre line ( shown by line 
Z - Z of FIG . 10 ) of the supplementary device 2. Each surface 
is advantageously angled by the same degree away either 
side of a vertical line through the supplementary device 
( again , shown by line Z - Z in FIG . 10 ) . Such flat surfaces 
may provide reference surfaces , as a third alignment feature , 
against which the elongate body of the injection device 10 
abuts . These may advantageously guide the elongate body of 
the injection device 10 to be centrally aligned within supple 
mentary device 2. This may advantageously prevent axial 
misalignment of the injection device 10 and supplementary 
device 2 which may otherwise occur if both the outer 
housing 11 of the injection device 10 and the aperture 33 of 
the supplementary device 2 were entirely circular , due to 
manufacturing tolerances . 
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[ 0122 ] The housing 20 further comprises a second align 
ment feature . In the embodiment shown , the second align 
ment feature comprises an axial locating mechanism to 
secure the injector device 10 in place within the housing 20 
once it has been fully inserted and is at the correct position 
axially relative to the housing 20. The locating mechanism 
is disposed at a lower side of the housing , substantially 
opposite the first alignment feature , and is shown in FIGS . 
10 to 12. The locating mechanism comprises a securing 
member which , in the exemplary embodiment , comprises a 
sprung plate 39 . 
[ 0123 ] The sprung plate 39 has a boss 40 extending 
upwardly from the plate 39. A spring 41 is disposed between 
the underside of the spring pate 39 and the inside wall of the 
housing 20. The spring 41 biases the spring plate 39 in a 
direction away from the adjacent wall of the housing 20 and 
towards the injection device 20. As shown in FIGS . 11 and 
12 , the sprung plate 39 comprise a curved arm which may 
be formed integrally with the housing , 20 , or may be 
connected to the housing by mechanical fastening or bond 
ing . The curved arm 39 may be biased in a direction towards 
the injector device 10 by virtue of the deflection and material 
resilience of the curved arm . In such an embodiment , the 
spring 41 may be provided to provide additional biasing 
force to the sprung plate 39. Alternatively the spring 41 may 
be omitted . 
[ 0124 ] The outer housing 11 of the injector device 10 
includes a recess 42 in a lower side thereof . The recess 42 
is disposed facing the boss 40 of the sprung plate 39 and is 
configured to receive the boss 40. When the injector device 
10 has been fully inserted into the housing 20 and is at the 
correct position in an axial direction relative to the housing 
20 , the boss 40 locates in the recess 42 and is held in the 
recess by the force of the spring 41 and / or the resilience of 
the arm 39. The injector device 10 is thereby prevented from 
movement in the direction of the axis X - X of the injector 
device by means of the second alignment feature . It will be 
appreciated that , in the embodiment shown , the second 
alignment feature also serves to prevent rotation of the 
injector device 10 relative to the housing 20 about the axis 
X - X , so acts as a secondary anti - rotation feature . It will also 
be appreciated that , in the embodiment shown in FIG . 10 , 
the force of the spring 41 and / or resilience of the arm 39 
urges the injector device 10 upwards against the centrally 
inwardly angled flat reference surfaces 49 and so helps to 
centrally align the injector device 10 within the supplemen 
tary device 2 . 
[ 0125 ] The axial locating mechanism includes a release 
member . In the exemplary embodiment , the release member 
comprises a release lever 43. The release lever 43 is con 
figured such that rotation of the release lever 43 deflects the 
sprung plate 39 away from the injector device 10 to disen 
gage the boss 40 from the recess 42. The release lever 43 
comprises a handle 44 on the outside of the housing 20 , a 
shaft 45 and a paddle 46 projecting radially from the shaft 
at the opposite end thereof to the handle 44. The release 
lever 43 is rotatable between a rest position , as shown in 
FIG . 11 , and a release position , as shown in FIG . 12. In the 
rest position , the paddle 46 sits within a cavity 47 in the 
sprung plate 39 so that the sprung plate 39 is disposed with 
the boss 40 received in the recess 42. When the handle 44 is 
turned through 90 degrees into the release position , the 
paddle 46 pushes the sprung plate 39 downwards so that the 
boss 40 is disengaged from the recess 42. Although the 

exemplary configuration of release member 43 is shown and 
described as a release lever 43 , this disclosure is not limited 
to this particular configuration and other configurations of 
release member or other release mechanism are intended 
within the scope of the disclosure . For example , the release 
member may comprise a slider with a projection that 
engages the sprung plate 39 . 
[ 0126 ] The housing 20 additionally includes a locking 
mechanism to lock the injector device 10 in place once fully 
received in the housing 20. The locking mechanism com 
prises a locking lever 36 pivotable between an unlocked 
position shown in FIG . 8 and a locked position shown in 
FIG . 9. The lever 36 includes a pin 37 projecting from an 
inner face of the lever 36 which is received in a correspond 
ing hole ( not shown ) in the 30 outer housing 11 of the 
injector device 10 when the lever 36 is in the locked 
position . 
[ 0127 ] In the embodiment shown , the lever 36 includes a 
status indicator 38 to indicate to a user whether the lever 36 
is fully engaged in the locked position . This may help ensure 
the user only uses the injector device 10 when it is correctly 
assembled and ready for use . Different embodiments of 
status indicator 38 are envisaged within the scope of this 
disclosure . The indicator 38 may be an LED within the 
locking lever . For example , the LED may illuminate red 
when unlocked and green when locked . Alternatively , the 
LED may be off when unlocked and on when locked , or vice 
versa . The LED may be activated on or off , or between 
colours by electrical contact with the housing 20 when in the 
locked position . Such contact may be via the pin 37 or by 
contact with another part of the lever 36. Alternatively , the 
indicator may be mechanically actuated when the lever 36 is 
moved between the locked and unlocked positions . For 
example , a coloured plate may be moved into and out of 
view in a display window of the indicator 38 . 
[ 0128 ] The injector device 10 and / or the supplementary 
device 2 may be configured to be inoperable until the lever 
36 is moved into the locked position . For example , the pin 
37 may provide an electrical contact with a control circuit or 
switch of the injector device 10 and / or the supplementary 
device 2 so that operation is only possible once the lever 36 
is in the locked position . In addition , the supplementary 
device 2 may be configured such that movement of the lever 
36 into the locked or unlocked position may trigger one or 
more of the actions of the supplementary device 2 described 
previously . For example , moving the lever 36 into the locked 
position may turn on the supplementary device 2. Con 
versely , moving the lever 36 into the unlocked position may 
turn off the supplementary device 2. Also , moving the lever 
36 into the locked or unlocked position may trigger a pairing 
or connection function , or initiate transmission of informa 
tion . 
[ 0129 ] The locking lever 36 may be configured to provide 
an audible feedback when it is securely located in the locked 
position . For example , the locking lever 36 may engage with 
a click or snap . This may give a user both tactile and audible 
feedback that the locking mechanism is properly engaged 
and so an injection process can be started . 
[ 0130 ] It will be appreciated that various configurations of 
supplementary device 2 are envisaged within the scope of 
this disclosure which enable user - operation of the injection 
device 10. For example , in one embodiment , such as that 
shown schematically in FIG . 2 , the dose dispense button 13 
protrudes through an opening in an end of the housing 20 . 
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In an alternative embodiment , such as that shown in FIGS . 
8 to 12 , and particularly FIGS . 11 and 12 , an end wall 48 of 
the housing 20 may be deflectable so a user can push the end 
wall to depress the dose dispense button . In a further 
alternative embodiment ( not shown ) , the end wall 48 of the 
housing 20 may include a sliding button which is in abut 
ment with the dose dispense button 13. The sliding button of 
the housing 20 may therefore be depressed to depress the 
dose dispense button 13 . 
[ 0131 ] Engagement and disengagement of the injector 
device 10 and supplementary device 2 will now be 
described . A user inserts the injection device 10 into the 
aperture 33 of the housing 20 in the direction of arrow A in 
FIG . 8. The user aligns the projection 35 with the slot 34 and 
continues to insert the injection device 10 into the housing 
20 such that the projection 35 is received in the slot 34 . 
[ 0132 ] The user continues to push the injection device 10 
into the housing 20 until fully received therein , as shown in 
FIGS . 9 to 11. In this position , the boss 40 locates in the 
recess 42 to secure the injector device 10 in the fully 
inserted position . A user then moves the locking lever 36 
from the unlocked position to the locked position to lock the 
injection device 10 in place in the housing 20. As discussed 
above , this movement to the locked position may also 
actuate or prime the injector device , or render the injector 
device in an operable state . Once the locked position , the 
status indicator 38 indicates to the user that the injector 
device 10 and supplementary device 2 are ready for use . The 
user may then operate the injection device to administer the 
medicament dose . 
[ 0133 ] Once the medicament delivery process is complete , 
and the supplementary device 2 is to be removed from the 
injection device 10 , a user moves the locking lever 36 from 
the locked position to the unlocked position . The status 
indicator may indicate to the user that the supplementary 
device 2 is unlocked from the injection device 10. A user 
then turns the handle 44 of the release lever 43 , which causes 
the paddle 46 to push the sprung plate 39 downwards away 
from the injection device 10. This causes the boss 40 to 
disengage from the cess 42. The injection device 10 is then 
free to be slid out of the aperture 33 in the housing 20. The 
injection device 10 can then be stored for reuse , recycled or 
disposed of in a suitable manner . The supplementary device 
2 may then be stored for re - use with another injection device 
10 at a later time . 
[ 0134 ] It will be appreciated that various alternatives to 
the exemplary embodiments shown and described above are 
intended to fall within the scope of this disclosure , defined 
by the claims hereafter . In one such embodiment , the first 
alignment feature may be of an alternative configuration to 
the elongate slot 34 and projection 35 shown above . For 
example , the aperture 33 in the housing may be of a 
non - round shape , and the outer housing 11 of the injection 
device 10 may be of a corresponding shape . Therefore , the 
injection device 10 may only be receivable in the housing 20 
in a particular rotational position relative to the axis X - X . 
Alternatively , the housing may have one or more flat or 
shaped alignment surfaces and the outer housing 11 may 
have correspondingly shaped alignment surfaces for abut 
ment with the alignment surfaces of the housing 20. Again , 
such a configuration of housing 20 would ensure that the 
injection device 10 may only be receivable in the housing 20 
in a particular rotational position relative to the axis X - X . 
Also , all such alternative embodiments of first alignment 

feature would prevent rotational movement of the injector 
device 10 relative to the supplementary device 2 about the 
axis X - X and thereby serve as an “ anti - roll ” feature . 
[ 0135 ] Although the first alignment feature is shown as a 
slot 34 in the housing 20 , which is configured to receive a 
projection 35 on the injection device 10 , the present disclo 
sure is not limited to this configuration and these features 
may be reversed . For example , the first alignment feature 
may comprise a projection formed on the inner face of the 
aperture 33 of the housing 20. Such projection may be 
configured to engage with a slot formed in the outer housing 
11 of the injection device 10 . 
[ 0136 ] Although the second alignment feature is shown as 
a slot boss 40 on the sprung plate 39 , which is received in 
a recess 42 in the outer housing 22 of the injection device , 
the present disclosure is not limited to this configuration and 
these features may be reversed . For example , the second a 
projection may comprise a recess formed in the sprung plate . 
Such a recess may be configured to receive a boss formed on 
the outer housing 11 of the injection device 10 . 
[ 0137 ] Furthermore , although the embodiment shown 
comprises both first and second alignment features , the 
present disclosure is not limited to this configuration and the 
supplementary device may alternatively comprise only one 
alignment feature . Such single alignment feature may pref 
erably be configured to prevent rotational and axial move 
ment of the supplementary device relative to the injection 
device . 
[ 0138 ] The terms “ drug ” or “ medicament ” are used herein 
to describe one or more pharmaceutically active compounds . 
As described below , a drug or medicament can include at 
least one small or large molecule , or combinations thereof , 
in various types of formulations , for the treatment of one or 
more diseases . Exemplary pharmaceutically active com 
pounds may include small molecules ; polypeptides , peptides 
and proteins ( e.g. , hormones , growth factors , antibodies , 
antibody fragments , and enzymes ) ; carbohydrates and poly 
saccharides , and nucleic acids , double or single stranded 
DNA ( including naked and cDNA ) , RNA , antisense nucleic 
acids such as antisense DNA and RNA , small interfering 
RNA ( siRNA ) , ribozymes , genes , and oligonucleotides . 
Nucleic acids may be incorporated into molecular delivery 
systems such as vectors , plasmids , or liposomes . Mixtures of 
one or more of these drugs are also contemplated . 
[ 0139 ] The term “ drug delivery device ” shall encompass 
any type of device or system configured to dispense a drug 
into a human or animal body . Without limitation , a drug 
delivery device may be an injection device ( e.g. , syringe , 
pen injector , auto injector , large - volume device , pump , per 
fusion system , or other device configured for intraocular , 
subcutaneous , intramuscular , or intravascular delivery ) , skin 
patch ( e.g. , osmotic , chemical , micro - needle ) , inhaler ( e.g. , 
nasal or pulmonary ) , implantable ( e.g. , coated stent , cap 
sule ) , or feeding systems for the gastro - intestinal tract . The 
presently described drugs may be particularly useful with 
injection devices that include a needle , e.g. , a small gauge 
needle . 
[ 0140 ] The drug or medicament may be contained in a 
primary package or “ drug container ” adapted for use with a 
drug delivery device . The drug container may be , e.g. , a 
cartridge , syringe , reservoir , or other vessel configured to 
provide a suitable chamber for storage ( e.g. , short- or 
long - term storage ) of one or more pharmaceutically active 
compounds . For example , in some instances , the chamber 
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may be designed to store a drug for at least one day ( e.g. , 1 
to at least 30 days ) . In some instances , the chamber may be 
designed to store a drug for about 1 month to about 2 years . 
Storage may occur at room temperature ( e.g. , about 20 ° C. ) , 
or refrigerated temperatures ( e.g. , from about -4 ° C. to 
about 4 ° C. ) . In some instances , the drug container may be 
or may 30 include a dual - chamber cartridge configured to 
store two or more components of a drug formulation ( e.g. , 
a drug and a diluent , or two different types of drugs ) 
separately , one in each chamber . In such instances , the two 
chambers of the dual - chamber cartridge may be configured 
to allow mixing between the two or more components of the 
drug or medicament prior to and / or during dispensing into 
the human or animal body . For example , the two chambers 
may be configured such that they are in fluid communication 
with each other ( e.g. , by way of a conduit between the two 
chambers ) and allow mixing of the two components when 
desired by a user prior to dispensing . Alternatively or in 
addition , the two chambers may be configured to allow 
mixing as the components are being dispensed into the 
human or animal body . 
[ 0141 ] The drug delivery devices and drugs described 
herein can be used for the treatment and / or prophylaxis of 
many different types of disorders . Exemplary disorders 
include , e.g. , diabetes mellitus or complications associated 
with diabetes mellitus such as diabetic retinopathy , throm 
boembolism disorders such as deep vein or pulmonary 
thromboembolism . Further exemplary disorders are acute 
coronary syndrome ( ACS ) , angina , myocardial infarction , 
cancer , macular degeneration , inflammation , hay fever , ath 
erosclerosis and / or rheumatoid arthritis . 
[ 0142 ] Exemplary drugs for the treatment and / or prophy 
laxis of diabetes mellitus or complications associated with 
diabetes mellitus include an insulin , e.g. , human insulin , or 
a human insulin analogue or derivative , a glucagon - like 
peptide ( GLP - 1 ) , GLP - 1 analogues or GLP - 1 receptor ago 
nists , or an analogue or derivative thereof , a dipeptidyl 
peptidase - 4 ( DPP4 ) inhibitor , or a pharmaceutically accept 
able salt or solvate thereof , or any mixture thereof . As used 
herein , the term “ derivative ” refers to any substance which 
is sufficiently structurally similar to the original substance so 
as to have substantially similar functionality or activity ( e.g. , 
therapeutic effectiveness ) . 
[ 0143 ] Exemplary insulin analogues are Gly ( A21 ) , Arg 
( B31 ) , Arg ( B32 ) human insulin ( insulin glargine ) ; Lys ( B3 ) , 
Glu ( B29 ) human insulin ; Lys ( B28 ) , Pro ( B29 ) human insu 
lin ; Asp ( B28 ) human insulin ; human insulin , wherein pro 
line in position B28 is replaced by Asp , Lys , Leu , Val or Ala 
and wherein in position B29 Lys may be replaced by Pro ; 
Ala ( B26 ) human insulin ; Des ( B28 - B30 ) human insulin ; 
Des ( B27 ) human insulin and Des ( B30 ) human insulin . 
[ 0144 ] Exemplary insulin derivatives are , for example , 
B29 - N - myristoyl - des ( B30 ) human insulin ; B29 - N - palmi 
toyl - des ( B30 ) human insulin ; B29 - N - myristoyl human insu 
lin ; B29 - N - palmitoyl human insulin ; B28 - N - myristoyl 
LysB28ProB29 human insulin ; B28 - N - palmitoyl 
LysB28ProB29 human insulin ; B30 - N - myristoyl 
ThrB29LysB30 human insulin ; B30 - N - palmitoyl 
ThrB29LysB30 human insulin ; B29 - N- ( N - palmitoyl 
gamma - glutamyl ) -des ( B30 ) human insulin ; B29 - N- ( N 
lithocholyl - gamma - glutamyl ) -des ( B30 ) human insulin ; 
B29 - N - w - carboxyheptadecanoyl ) -des ( B30 ) human insulin 
and B29 - N - w - carboxyhepta - decanoyl ) human insulin . 
Exemplary GLP - 1 , GLP - 1 analogues and GLP - 1 receptor 

agonists are , for example : Lixisenatide / AVE0010 / ZP10 / 
Lyxumia , Exenatide / Exendin - 4 / Byetta / Bydureon / ITCA 
650 / AC - 2993 ( a 39 amino acid peptide which is produced 
by the salivary glands of the Gila monster ) , Liraglutide / 
Victoza , Semaglutide , Taspoglutide , Syncria / Albiglutide , 
Dulaglutide , rExendin - 4 , CJC - 1134 - PC , PB - 1023 , TTP - 054 , 
Langlenatide / HM - 11260C , CM - 3 , GLP - 1 Eligen , ORMD 
0901 , NN - 9924 , NN - 9926 , NN - 9927 , Nodexen , Viador 
GLP - 1 , CVX - 096 , ZYOG - 1 , ZYD - 1 , GSK - 2374697 , 
DA - 3091 , MAR - 701 , MAR709 , ZP - 2929 , ZP - 3022 , 
TT - 401 , BHM - 034 . MOD - 6030 , CAM - 2036 , DA - 15864 , 
ARI - 2651 , ARI - 2255 , Exenatide - XTEN and Glucagon 
Xten . 
[ 0145 ] An exemplary oligonucleotide is , for example : 
mipomersen / Kynamro , a cholesterol - reducing antisense 
therapeutic for the treatment of familial hypercholesterol 
emia . Exemplary DPP4 inhibitors are Vildagliptin , Sitaglip 
tin , Denagliptin , Saxagliptin , Berberine . 
[ 014 ] Exemplary hormones include hypophysis hor 
mones or hypothalamus hormones or regulatory active pep 
tides and their antagonists , such as Gonadotropine ( Follitro 
pin , Lutropin , Choriongonadotropin , Menotropin ) , 
Somatropine ( Somatropin ) , Desmopressin , Terlipressin , 
Gonadorelin , Triptorelin , Leuprorelin , Buserelin , Nafarelin , 
and Goserelin . 
[ 0147 ] Exemplary polysaccharides include a glucosami 
noglycane , a hyaluronic acid , a heparin , a low molecular 
weight heparin or an ultra - low molecular weight heparin or 
a derivative thereof , or a sulphated polysaccharide , e.g. a 
poly - sulphated form of the above - mentioned polysaccha 
rides , and / or a pharmaceutically acceptable salt thereof . An 
example of a pharmaceutically acceptable salt of a poly 
sulphated low molecular weight heparin is enoxaparin 
sodium . An example of a hyaluronic acid derivative is Hylan 
G - F 20 / Synvisc , a sodium hyaluronate . 
[ 0148 ] The term “ antibody ” , as used herein , refers to an 
immunoglobulin molecule or an antigen - binding portion 
thereof . Examples of antigen - binding portions of immuno 
globulin molecules include F ( ab ) and F ( ab ' ) 2 fragments , 
which retain the ability to bind antigen . The antibody be 
polyclonal , monoclonal , recombinant , chimeric , de - immu 
nized or humanized , fully human , non - human , ( e.g. , 
murine ) , or single chain antibody . In some embodiments , the 
antibody has effector function and can fix complement . In 
some embodiments , the antibody has reduced or no ability 
to bind an Fc receptor . For example , the antibody can be an 
isotype or subtype , an antibody fragment or mutant , which 
does not support binding to an Fc receptor , e.g. , it has a 
mutagenized or deleted Fc receptor binding region . 
[ 0149 ] The terms “ fragment ” or “ antibody fragment ” refer 
to a polypeptide derived from an antibody polypeptide 
molecule ( e.g. , an antibody heavy and / or light chain poly 
peptide ) that does not comprise a full - length antibody poly 
peptide , but that still comprises at least a portion of a 
full - length antibody polypeptide that is capable of binding to 
an antigen . Antibody fragments can comprise a cleaved 
portion of a full length antibody polypeptide , although the 
term is not limited to such cleaved fragments . Antibody 
fragments that are useful in the present disclosure include , 
for example , Fab fragments , Fab ' ) 2 fragments , scFv ( single 
chain Fv ) fragments , linear antibodies , monospecific or 
multispecific antibody fragments such as bispecific , trispe 
cific , and multispecific antibodies ( e.g. , diabodies , triabod 
ies , tetrabodies ) , minibodies , chelating recombinant anti 

a 



US 2022/0409815 A1 Dec. 29 , 2022 
13 

bodies , tribodies or bibodies , intrabodies , nanobodies , small 
modular immunopharmaceuticals ( SMIP ) , binding - domain 
immunoglobulin fusion proteins , camelized antibodies , and 
VHH containing antibodies . Additional examples of anti 
gen - binding antibody fragments are known in the art . 
[ 0150 ] The terms " Complementarity - determining region " 
or “ CDR ” refer to short polypeptide sequences within the 
variable region of both heavy and light chain polypeptides 
that are primarily responsible for mediating specific antigen 
recognition . The term “ framework region ” refers to amino 
acid sequences within the variable region of both heavy and 
light chain polypeptides that are not CDR sequences , and are 
primarily responsible for maintaining correct positioning of 
the CDR sequences to permit antigen binding . Although the 
framework regions themselves typically do not directly 
participate in antigen binding , as is known in the art , certain 
residues within the framework regions of certain antibodies 
can directly participate in antigen binding or can affect the 
ability of one or more amino acids in CDRs to interact with 
antigen . Exemplary antibodies are anti PCSK - 9 mAb ( e.g. , 
Alirocumab ) , anti IL - 6 mAb ( e.g. , Sarilumab ) , and anti IL - 4 
mAb ( e.g. , Dupilumab ) . 
[ 0151 ] The compounds described herein may be used in 
pharmaceutical formulations comprising ( a ) the compound 
( s ) or pharmaceutically acceptable salts thereof , and ( b ) a 
pharmaceutically acceptable carrier . The compounds may 
also be used in pharmaceutical formulations that include one 
or more other active pharmaceutical ingredients or in phar 
maceutical formulations in which the present compound or 
a pharmaceutically acceptable salt thereof is the only active 
ingredient . Accordingly , the pharmaceutical formulations of 
the present disclosure encompass any formulation made by 
admixing a compound described herein and a pharmaceuti 
cally acceptable carrier . 
[ 0152 ] Pharmaceutically acceptable salts of any drug 
described herein are also contemplated for use in drug 
delivery devices . Pharmaceutically acceptable salts are for 
example acid addition salts and basic salts . Acid addition 
salts are e.g. HCl or HBr salts . Basic salts are e.g. salts 
having a cation selected from an alkali or alkaline earth 
metal , e.g. Na + , or K + , or Ca2 + , or an ammonium ion 
N + ( R1 ) ( R2 ) ( R3 ) ( R4 ) , wherein R1 to R4 independently of 
each other mean : hydrogen , an optionally substituted 
C1 - C6 - alkyl group , an optionally substituted C2 - C6 - alkenyl 
group , an optionally substituted C6 - C10- aryl group , or an 
optionally substituted C6 - C10 - heteroaryl group . Further 
examples of pharmaceutically acceptable salts are known to 
those of skill in the arts . 
[ 0153 ] Pharmaceutically acceptable solvates are for 
example hydrates or alkanolates such as methanolates or 
ethanolates . 
[ 0154 ] Those of skill in the art will understand that modi 
fications ( additions and / or removals ) of various components 
of the APIs , substances , formulations , apparatuses , methods , 
systems and embodiments described herein may be made 
without departing from the full scope and spirit of the 
present invention , which encompass such modifications and 
any and all equivalents thereof . 

1-15 . ( canceled ) 
16. A supplementary device configured to be releasably 

attached to a drug delivery device , the supplementary device 
comprising : 

a housing having a channel configured to slidably receive 
the drug delivery device ; 

a first alignment feature to provide a specific alignment of 
the supplementary device relative to the drug delivery 
device and restrict rotational movement of the supple 
mentary device around the drug delivery device ; and 

a second alignment feature to prevent sliding movement 
of the supplementary device relative to the drug deliv 
ery device when the supplementary device is attached 
to the drug delivery device , 

wherein the second alignment feature comprises : 
a moveable securing member configured to be biased 

towards the drug delivery device when the drug 
delivery device is received in the channel ; and 

a release member operable to move the moveable 
securing member out of engagement with the drug 
delivery device . 

17. The supplementary device of claim 16 , wherein the 
first alignment feature is configured to engage with a coop 
erating feature of the drug delivery device and permit sliding 
movement of the drug delivery device within the channel . 

18. The supplementary device of claim 17 , wherein the 
first alignment feature comprises a slot formed in the hous 
ing , the slot configured to receive a projection formed on the 
drug delivery device . 

19. The supplementary device of claim 16 , wherein the 
moveable securing member comprises a boss configured to 
be received in a recess formed in the drug delivery device . 

20. The supplementary device of claim 16 , further com 
prising a biasing member configured to bias the moveable 
securing member towards the drug delivery device . 

21. The supplementary device of claim 16 , wherein the 
moveable securing member is integrally formed with the 
housing 

22. The supplementary device of claim 16 , wherein the 
release member comprises a release lever rotatable between 
a rest position in which the moveable securing member is 
permitted to engage with the drug delivery device , and a 
release position in which the moveable securing member is 
moved out of engagement with the drug delivery device . 

23. The supplementary device of claim 22 , wherein the 
release lever comprises a shaft and a radial projection from 
the shaft , the release lever configured to engage with the 
moveable securing member . 

24. The supplementary device of claim 16 , further com 
prising a locking mechanism comprising an actuator move 
able between a locked position and an unlocked position , 
wherein the locking mechanism is operable to releasably 
lock the supplementary device to the drug delivery device . 

25. The supplementary device of claim 24 , wherein the 
actuator includes a visual indicator to indicate that the 
actuator is in one of the locked position or the unlocked 
position . 

26. The supplementary device of claim 24 , wherein the 
actuator is configured to render the supplementary device 
operable when the supplementary device is in the locked 
position and inoperable when the supplementary device is in 
the unlocked position . 

27. The supplementary device of claim 24 , wherein the 
actuator is configured to trigger a function of the supple 
mentary device when the actuator is moved to one or both 
of the locked position or the unlocked position . 
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28. A system comprising : 
a drug delivery device ; and 
a supplementary device configured to be releasably 

attached to the drug delivery device , the supplementary 
device comprising : 
a housing having a channel configured to slidably 

receive the drug delivery device ; 
a first alignment feature to provide a specific alignment 

of the supplementary device relative to the drug 
delivery device and restrict rotational movement of 
the supplementary device around the drug delivery 
device ; and 

a second alignment feature to prevent sliding move 
ment of the supplementary device relative to the drug 
delivery device when the supplementary device is 
attached to the drug delivery device , 

wherein the second alignment feature comprises : 
a moveable securing member configured to be biased 

towards the drug delivery device when the drug 
delivery device is received in the channel ; and 

a release member operable to move the moveable 
securing member out of engagement with the drug 
delivery device , 

wherein the drug delivery device comprises correspond 
ing alignment features configured to respectively coop 
erate with the first alignment feature and second align 
ment feature of the supplementary device . 

29. The system of claim 28 , wherein the drug delivery 
device comprises a reservoir of liquid medicament . 

30. A method of operating a supplementary device con 
figured to be releasably attached to a drug delivery device , 
the supplementary device comprising a housing having a 
channel , a first alignment feature , and a second alignment 
feature comprising a moveable securing member configured 
to be biased towards the drug delivery device when the drug 
delivery device is received in the channel and a release 
member , the method comprising : 

sliding the drug delivery device into the channel in the 
housing of the supplementary device ; 

releasably attaching the supplementary device to the drug 
delivery device such that 
the first alignment feature engages with the drug deliv 

ery device to provide a specific alignment of the 
supplementary device relative to the drug delivery 
device and restrict rotational movement of the 
supplementary device around the drug delivery 
device , and 

the second alignment feature engages with the drug 
delivery device to prevent sliding movement of the 
supplementary device relative to the drug delivery 
device when the supplementary device is attached to 
the drug delivery device ; and 

operating the release member to move the moveable 
securing member out of engagement with the drug 
delivery device . 


