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DESCRIPTION

Description

CARTRIDGE BASED AUTO-INJECTOR

[0001] The present invention is an auto-injector for the administration and self-administration
of drugs by subcutaneous, intramuscular or intra-dermal injection and for drug solutions or
suspensions. This application describes an injection system that may be used by the patient for
self-injection or by a medical professional.

[0002] Auto-injectors automate the injection stroke alleviating the need for the patient or
professional to actuate the plunger rod.

[0003] WO2015/121655 discloses an injector assembly comprising a casing within which a
collapsible medicament container, a biasing means consisting of a first and a second spring for
applying a first and a second pressure continuously to a piston and consequently to the
container. The injector assembly according to prior art further comprises a shuttle with needles
at each of its sides and a removable needle guard. Prior to use of the injector according to
prior art patent application WO2015/121655, the needle guard has to be removed. In use, the
first spring acts between second spring and the piston to apply a first force to the piston in such
a way that when the first spring is compressed, it provides a biasing force between the second
spring and the piston, thereby the collapsible medicament container is pushed by the piston
against the needle, which perforates the septum. The injector assembly is configurated to
pressurize the medicament with different viscosity under different pressure during the storage.

[0004] The invention is defined by the appended claims. In an example, an auto-injector
comprises in an outer casing that holds a standard cartridge comprising a barrel with a drug
contents being contained by a movable plunger or stopper at one end, and a seal or septum
and metal crimp or cap to hold said septum in place at the other end. A biased means that
pushes against the movable plunger or stopper of the cartridge thus pressurizing the drug
contents. A needle shuttle is held within casing comprises two needles that are attached and
connected to each other, the first needle being the injection needle and the second needle
being the septum needle. A means or shoulder retains the cartridge in its correct position when
inserted and prevents it from being pushed against the needle shuttle. A needle guard is
connected to the casing, being biased outwards by a spring or the like such that the needle is
always covered by the needle guard, thus hiding the needle before and after the injection.

[0005] The auto-injector according the present invention may further comprise a needle guard
locking mechanism that prevents the needle guard from being pushed back a second time,



DK/EP 3927397 T3

thus preventing needle stick injuries after use.

[0006] The auto-injector may further comprise an indicator. The indicator may be in form of an
indicator rod that is attached to the biased means or the movable plunger or stopper and thus
moves with it, thus allowing to indicate the progress of the injection progress. The indicator rod
may be connected and used to operate any other indicator such as a rotary indicator or an
electronic indicator or a connectivity device.

[0007] In one embodiment, the indicator extends beyond the rear casing to a distance
determined by the fill volume and enabling the user to monitor the status of the injection.

[0008] In a preferred embodiment, the indicator rod has a closed end and contains the spring
within. The outer casing comprises a portion that allows to monitor the progress and status of
the injection progress, for example a cap which is transparent or has viewing windows. If the
drug volume is fully injected, the indicator is no longer visible indicating end of injection. Placing
the spring inside the indicator has the advantage that the spring can be longer than if the
indicator is placed inside the spring or the device may be shorter. A longer spring means a
higher mean force which is advantageous for viscous drugs.

[0009] The invention further relates to a modular designed auto injector which is composed of
several sub-assemblies or modules. For ease of assembly, the modular auto-injector
comprises three sub-assemblies, namely a cartridge, a power source and indicator sub-
assembly and a needle and needle guard sub-assembly.

[0010] The cartridge sub- assembly comprises a barrel, a drug volume that is bounded by a
plunger and a crimped septum.

[0011] The power source and indicator assembly comprises a biased means or spring and an
indicator rod that is held within a rear casing. The invention allows for the cartridge to have a
variable fill volume when assembled with the power source and indicator sub-assembly.

[0012] In order to indicate the status and progress of the injection process, the indicator rod
may be connected to either the biased means or spring or to the movable plunger or stopper
upon assembly of the device in a way that it moves with it.

[0013] If the biased means is a spring it may further comprise a spring locking member. In this
case the power source and indicator assembly may further comprise a second weaker spring
to pressurize the cartridge drug contents prior to injection while the first spring is locked by the
spring locking member. The second spring also avoids a pressure pulse when the second
spring is released.

[0014] The needle and needle guard sub-assembly comprises a front casing holding a needle
shuttle with an injection needle and a septum needle, the shuttle being held within the casing ,
a needle guard for preventing needle stick injuries that is biased outwards by a spring, a
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locking mechanism that prevents the needle guard from being pushed back a second time,
and a means to retain the cartridge in its correct position when inserted.

[0015] The injection needle and the septum needle may have the same diameter or gauge or
have different diameters or gauges. They may have the same type of bevel tip or different
types of bevel tip. For example, to minimize injection time the septum needle may be of larger
diameter or smaller gauge than the injection needle. For simplicity a single needle may be
used with two sharp ends or bevels. Different needle gauges and/or bevels can be used to
ensure the injection needle penetrates the injection site before the septum needle penetrates
the septum to ensure a full injection. The interchange of the injection needle allowing adaption
for subcutaneous, intramuscular or intra-dermal injection.

[0016] The modular auto-injector may be assembled by an easy two-step process such as
placing the cartridge into the needle and needle guard sub-assembly followed by connecting it
with the power source and indicator sub-assembly in a way that the drug contents in the
cartridge are pressurized. If the device is intended for single use, any connection means to
lock the sub-assemblies of the modular auto-injector together may be used, such as a snap fit.

[0017] In a preferred embodiment, the modular auto-injector can be re-assembled or is
multiple use. In this case the needle and needle guard assembly and the power source and
indicator assembly may be connected by a a bayonet fit or a screw or are hinged together to
allow a reversible connection. In addition, the biased means of the power source and indicator
assembly allows for a multiple use such as an electric motor, a liquified gas cannister or a
spring with means to re-compress the spring. Finally, the needle and needle guard assembly
comprises a seal and a removable needle cap that always keep the needles and the cartridge
septum sterile.

[0018] The embodiments of the auto-injector according to the present invention may be
assembled under sterile conditions or may be submitted to terminally sterilization after
assembly.

[0019] If the drug in the cartridge is a small molecule (non-biologic) the assembled device may
be terminally sterilized in a blister or pouch using gas, vapor or radiation such as gamma ray,
e-beam or any other.

[0020] When sterilizing the device with sensitive drug contents such as biologic drugs, the
blister/pouch with the assembled device has at least a portion made from gas permeable
material. The device may have gas pathways to assure that the needles and the external
surface of the cartridge septum are sterilized. The device can then be placed in a gaseous
environment such as ethylene oxide or nitrogen dioxide for sterilization.

[0021] To prevent the gas affecting sensitive drug contents, the cartridge assembly may
preferably have gas impermeable components, in particular plunger/stopper and septum/cap.
The gas used should preferably not be at elevated temperatures and preferably below body
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temperature and preferably below 36°C.

[0022] The device may be supplied as a ready-to-use medical device or supplied pre-
assembled as a combination product ("kit") for self-assembly by the user.

[0023] Sterilisation may take place before assembly or after assembly in which case it is
terminally sterilized. If sterilized before assembly only the needle and guard sub-assembly or
module 182 need be sterilized. The assembled device may be terminally sterilized in a blister
or pouch. A needle cap and maybe a seal is required if the device is sterilized outside a blister.
If the device is assembled by the user, the cartridge can be supplied in a blister or with no
blister in which case the septum needs to be wiped with ethanol before device assembly.

[0024] Table 1 shows an overview of the different options as regards sterilization, options 3 to
6 allowing for re-assembly.

Table 1
Seal 128 Cap 126 Gas permeable
essential? j{essential? jelastomer
essential?
1. {Fully assembled with cartridge {NO NO N/A
IN BLISTER
2. {Fully assembled with cartridge {NO YES Yes for gas No for
OUTSIDE BLISTER radiation
3. iSub-assembly 182 IN BLISTER {NO NO N/A
4. {Sub-assembly 182 OUTSIDE {YES YES Yes for gas No for
BLISTER radiation
5. {Sub-assembly 182 assembled iNO NO N/A
WITH cartridge 181 IN
BLISTER
6. {Sub-assembly 182 assembled iNO YES Yes for gas No for
WITH cartridge 181 OUTSIDE radiation
BLISTER

[0025] The auto-injector according to the present invention may be used with drug
suspensions or solutions and API's or biologics. If the suspension is unstable with settling
tendencies the cartridge needs to be shaken before use to re-mix.

[0026] The modular design has the advantage that each sub-assembly may be produced
separately under conditions individually adapted. It further allows for flexibility in production and
allows different auto injectors to share modules. The modular design also allows for part
exchangeability which bears the additional advantage is that modules or sub-assemblies can
be interchanged to change the characteristics of the auto-injector. For instance, by changing
the needle and hub and needle guard assembly the device can be changed from a
subcutaneous auto-injector to an intramuscular or intra-dermal auto-injector. It also allows for
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the power source module to be a reusable device. The modular designed auto-injector does
also allow the cartridge to be exchanged, either after it has been used or if its shelf-life has
expired.

[0027] The present invention allows for the use of industry standard injection cartridge and
manufacture auto-injectors with a dry needle during storage and with various other
advantages.

[0028] With reference to the figures, specific embodiments of the present invention are
described hereinafter:

Figure 1 shows an auto injector 101 according to the present invention. A standard cartridge
102 has barrel 103 with drug solution or suspension 107 within contained by a movable
plunger or stopper 104 at one end and a rubber seal or septum and metal crimp 105 at the
other end. The cartridge 102 is held in casing 110. A biased means 112 pushes against the
stopper 104 pressurizing contents 107. A needle shuttle 120 is held within casing 110. Shuttle
120 has two needles 121 and 122 attached and connected to each other. Needle 121 is the
injection needle and needle 122 is the septum needle. A means 127 retains cartridge 103 in its
correct position when inserted and prevents it from being pushed against the shuttle. A needle
guard 131 and spring 132 are held to casing 110. Needle guard 131 has the purpose of
preventing needle stick injuries after injection.

[0029] Figure 2 shows the auto injector 101 with an indicator rod 111 being attached to stopper
104.

[0030] Figures 3a and 3b show the auto-injector 101 during injection. Auto-injector 101 is
pressed against injection site 201. Needle 121 is inside the injection site 201 and delivering
drug solution or suspension 107a as a bolus. Needle guard 131 has been pushed against
injection site 201 and been pushed back relative to casing 110 against spring 132 pushing
back shuttle 120. Needle 122 has pierced septum 105 and the pressurized contents 107 is
flowing into injection site 201 via needles 121 and 122 and delivering a bolus 107a. The
indicator 111 is moving forward showing injection progress. To ensure a complete injection, the
injection needle penetrates the injection site (Fig 3a) before the septum needle penetrates the
septum (Figure 3b).

[0031] In Figure 4 the auto injector 101 has finished injecting, the needle guard 131 has been
pushed back by spring 132 and been locked into position by locking mechanism 135.

[0032] Figure 5 shows a modular auto injector according to the present invention which is
made up by three sub-assemblies: A cartridge sub-assembly 181, a needle and needle guard
sub-assembly 182 and a power source and indicator sub-assembly 183.

[0033] Cartridge sub-assembly 181 has a cartridge 102 with barrel 103, drug volume 107 held
by plunger 104 and septum 105.
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[0034] Power source and indicator sub-assembly 183 has a biased means or spring 112 and
indicator rod 111 held within casing 110a.

[0035] Needle and needle guard sub-assembly 182 has a casing 110b holding a needle shuttle
120 with needles 121 and 122. A needle guard 131 for preventing needle stick injuries is
biased outwards by spring 132. Module 182 may be supplied sterilized. It also has a guard
locking mechanism a shoulder 127 that retains the cartridge 102 in its correct position when
inserted not shown.

[0036] Module 182 may contain a needle for subcutaneous, intramuscular or intra-dermal
injections.

[0037] Figure 6 shows a 3-dimensional view of the modular auto injector. Cartridge 181 is
placed into sub-assembly 182 followed by sub-assemblies 183 and 182 being locked together
in the directions of arrows 187 and 188 pressurizing the drug contents in cartridge 181.

[0038] The assembled auto injector 184 is shown with an additional indicator cap and indicator
knob 111a which is attached to the indicator rod 111 (not shown) and an additional front cap
141 which are optional features.

[0039] In Figure 7 sub-assembly 183a has a locking member 251 holding spring 112
compressed and back by the indicator rod 111 for ease of device assembly. The locking
member 251 is slowly removed after assembly of the device freeing spring 112 to slowly
compress cartridge contents and avoid a pressure pulse. The locking member 251 may be a
nut on a threaded indicator rod or any other mechanism.

[0040] In Figure 8 sub-assembly 183b has an additional spring 112b which is weaker than
spring 112 that compresses the drug solution in the cartridge after the device is assembled.
Before injecting the locking device 251 is removed so that spring 112 can fully pressurize the
cartridge contents.

[0041] In Figure 9 another embodiment is shown. A latch 253 holds the spring 112
compressed and holds it back for easy assembly. Latch 253 releases the spring when the
device is assembled by outwards axial movement of the indicator 111 compressing the drug
contents.

[0042] Figure 10 shows another embodiment of the invention. Module 186 is a combination of
sub-assemblies 181 and 182 and has the cartridge 102 supplied to the user with the needles
121 and 122 attached and is held in place with the needles 121 and 122.

[0043] Figure 11 shows an assembled and ready-to-use auto-injector that is being placed in a
blister or pouch 488 and submitted to a gaseous environment for terminal sterilization, 489
indicates the sterilized area.
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[0044] Figure 12 shows an assembled and ready-to-use auto-injector wherein the indicator
111 contains the spring 112 within and an cap 122 that allows the observation of the injection
progress.

[0045] Figure 13 shows an assembled and ready-to-use auto-injector comprising an additional
seal 128 and a elastomeric needle cap 126 to keep the needles sterile. The use of cap 126
and optionally seal 128 allows for terminal sterilization without the use of a blister. For easier
removal from needle guard 131 the cap 126 is made from an elastomeric material such as
rubber.

[0046] A preferred embodiment of the present invention is a ready-to-use modular auto-
injector that comprises

e a cartridge sub-assembly 181 comprising a barrel 103, a drug volume 107 held by a
movable plunger or stopper 104 and a crimped septum 105,

« a power source and and indicator sub-assembly 183 comprising a rear casing 110a
holding a biased means 112 and an indicator rod 111,

« a needle and needle guard sub-assembly 182 comprising a front casing 110b holding a
needle shuttle 120 with an injection needle 121 and a septum needle 122, a needle
guard 131 and spring 132, a locking mechanism 135 that prevents the needle guard 131
from being pushed back a second time, and a means or shoulder 127 to retain the
cartridge 102 in its correct position when the device is assembled, where the assembled
device is placed in a blister or pouch 488 and terminally sterilized.

[0047] Another preferred embodiment of the present invention is a ready-to-use and re-usable
modular auto-injector that comprises

« a cartridge sub-assembly 181 comprising a barrel 103, a drug volume 107 held by a
movable plunger or stopper 104 and a crimped septum or cap 105,

« a and and indicator assembly 183 comprising a rear casing 110a n indicator rod 111 that
contains a spring 112 within,

» a needle and needle guard sub-assembly 182 comprising a front casing 110b holding a
needle shuttle 120 with an injection needle 121 and a septum needle 122, a needle
guard 131 and spring 132, a locking mechanism 135 that prevents the needle guard 131
from being pushed back a second time, a shoulder 127 to retain the cartridge 102 in its
correct position when inserted and a seal 128 and an removable elastomeric needle cap
126 to keep the needles sterile, and

= reversible connection means 129 allowing a re-assembly or user assembly of the device,

+ where assembly 182 is supplied sterilized and ready for use either in a blister and/or
supplied with a seal 128 and an needle cap 126.
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Patentkrav

1. Autoinjektor (101) med et ydre hus (110), der indeholder en standardpatron
(102) bestaende af

en cylinder (103) med et leegemiddelindhold (103), der indesluttes af et bevee-
geligt stempel (104) ved den ene ende og en teetning og metalkrympe (105)
ved den anden ende,

et forspaendt middel (112), der skubber mod det bevaegelige stempel (104) af
patronen (102) og saetter laegemiddelindholdet (103) under tryk,

en naleskyttel (120), der holdes inde i huset (110) og omfatter to nale (121,
122), der er fastgjort og indbyrdes forbundet,

en farste nal (121), der er injektionsnalen, og en anden nal (122), der er skil-
leveegsnalen,

et middel (127) til at holde patronen i dens korrekte position, nar den indseettes,
kendetegnet ved, at autoinjektoren omfatter yderligere

en nalebeskytter (131) og en fjeder (132), der holdes til den ydre kappe (110),
hvor nalebeskytteren (131) er forspeendt udad af fiederen (132), og hvor nale-
beskytteren er konfigureret saledes, at under injektion, nar autoinjektoren
(101) presses mod et injektionssted (201), skubbes nalebeskytteren (131)
imod injektionsstedet (201), nalebeskytteren (131) skubbes tilbage i forhold til
huset (110) mod fjederen (132) og skubber derved naleskyttelen (120) tilbage
for at gennembore teetningen, og nar autoinjektoren (101) er faerdig med at
indsprajte, skubbes nalebeskytteren (131) tilbage af fiederen (132), saledes at
den farste nal (121) altid er daekket af nalebeskytteren (131).

2. Autoinjektor (101) ifalge krav 1, yderligere omfattende en lasemekanisme
(135), der forhindrer nalebeskytteren (131) i at blive skubbet tilbage en anden

gang.
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3. Autoinjektor (101) ifalge krav 1 eller krav 2, yderligere omfattende en indi-
katorstang (111), som er fastgjort til det beveegelige stempel (104).

4. Autoinjektor (101) ifelge krav 3, hvor indikatorstangen (111) har en lukket
ende indeholdende de forspeendte midler (112) i form af en fjeder indeni, hvor
det ydre hus (110) omfatter en gennemsigtig del, der gor det muligt at over-

vage forlabet og status for injektionsforlabet.

5. Autoinjektor (101) ifalge et hvilket som helst af de foregaende krav, hvor
autoinjektoren er en moduleer autoinjektor, som omfatter tre underenheder
(181, 182, 183), nemlig en patron-underenhed (181),

en strgmkilde- og indikatorenhed (183), og

en nale- og nalebeskytterenhed (182).

6. Autoinjektor (101) ifelge krav 5, hvor patron-underenheden (181) omfatter
en cylinder (103) og et leegemiddelvolumen (107), der er afgraenset af et stem-
pel (104) og en krympet skillevaeg (105).

7. Autoinjektor (101) ifelge et af kravene 5 til 6, hvor stramkilde- og indikator-
underenheden (183) omfatter et forspaendt middel (112) og en indikatorstang
(111), der holdes inde i et baghus.

8. Autoinjektor (101) ifalge krav 7, hvor indikatorstangen (111) kan veere for-
bundet med det bevaegelige stempel (104) pa en made, sa det bevaeger sig
med det.

9. Autoinjektor (101) ifelge et hvilket som helst af kravene 6 til 8, hvor det for-
speendte middel (112) af stramkilde- og indikator-underenheden (183) er en
fieder (112), der yderligere omfatter et fijederlaseelement (251).
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10. Autoinjektor (101) ifalge krav 9, hvor stramkilde- og indikator-underenhe-
den (183) desuden omfatter en yderligere fjeder (112b), som er svagere end
fiederen (112) for at seette patronens laegemiddelindhold (107) under tryk far
indsprajtning, mens fijederen (112) er last af fiederlaseelementet (251).

11. Autoinjektor (101) ifalge et hvilket som helst af kravene 5 til 10, hvor nale-
og nalebeskytter-underenheden (182) omfatter et hus (110b), der holder en
nale-skyttel (120) med en injektionsnal (121) og en skilleveegsnal (122), en
nalebeskytter (131) og fjeder (132), en lasemekanisme (135), der forhindrer
nalebeskytteren (131) i at blive skubbet tilbage en anden gang, og en skulder
(127) for at fastholde patronen (102) i dens korrekte position, nar den indseet-
tes.

12. Autoinjektor (101) ifglge krav 10 eller krav 11 til genmontering, hvor nale-
og nalebeskytter-underenheden (182) yderligere omfatter en teetning (128) og
en nalehaette (126), det forspeendte middel til stramkilde- og indikatorenheden
er en elektrisk motor eller en dase med flydende gas eller en fieder med midler
til at genkomprimere fjederen, og nale- og nalebeskytter-underenhed (182) og
stramkilde- og indikator-underenheden (183) er reversibelt forbundet med en

bajonetpasning eller en skrue eller er haengslet sammen.

13. Fremgangsmade til montering af en moduleer autoinjektor ifalge krav 5 til
12, omfattende falgende trin:

at indseette en patron (102) i en nale- og nalebeskytter-underenhed (182), og
at forbinde en strgmkilde- og indikator-underenhed (183) via forbindelsesmid-
ler med nale- og nalebeskytter-underenheden (182) med indsat patron (102)
pa en made, sa at leegemiddelindholdet i patronen er under tryk.
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14. Fremgangsmade ifglge krav 13, yderligere omfattende trinene med at ind-
seette den forud monterede indretning i en blister eller pose (488), og at un-

derkaste blisteren eller posen (488) terminal sterilisering.

15. Monteringsfremgangsmaden ifglge krav 14, hvor den terminale steriliser-
ing udfares med ethylenoxid eller nitrogendioxid.
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