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Injekéni zafizeni
Popis

Predlozeny vynalez se tyka injek¢niho zatizeni pro podavani 1€k, zejména, zafizeni typu
pera. Mechanismus zahrnuje pouzdro, ¢len pro nastaveni davky, ktery se béhem nastavovani
davky otaci vzhledem k pouzdru v prvnim sméru, a ktery se béhem podavani davky otaci
vzhledem k pouzdru ve druhém opaéném sméru, a omezovaci prvek pro omezeni rotaéniho
pohybu ¢lenu pro nastaveni davky mezi polohou pro nulovou davku a polohou pro maximalni

davku.

Zatizeni pro podavani 1éki typu pera se pouzivaji v situacich, kdy jsou pravidelné injekce
aplikovany osobami bez formalni 1ékatské prapravy. To muze byt stale castéjsi u pacientti s
diabetem, ktefi si svou nemoc mohou efektivné 1€¢it sami. V praxi takové zatizeni pro
podavani ¢kt umoziiuje uzivateli individualng vybrat a aplikovat fadu uzivatelsky
variabilnich davek 1éku. Pfedlozeny vynalez se netyka zatizeni pro podani pevné stanovené
davky, kterd umoziuji podavat pouze piedem definovanou davku bez moznosti zvysit nebo

snizit nastavenou davku.

Existuji v podstaté dva typy zafizeni pro podavani 1ékt: resetovatelna (tj. opakované
pouzitelna) a neresetovatelna (tj. na jedno pouziti). Napiiklad podavaci zatizeni typu pera na
jedno pouziti jsou dodavana jako celistva zatizeni. Takova celistva zafizeni nemaji
vyjimatelné pedplnéné vlozky. Pfesnéji feceno, predplnéné vlozky nemohou byt z téchto
zatizeni vyjmuty a vyménény bez poskozeni samotného zatizeni. Takové zafizeni na jedno
pouziti proto nemusi mit resetovatelny mechanismus pro nastaveni davky. Pfedlozeny
vynalez je obecné pouzitelny pro oba typy zafizeni, tj. pro zafizeni na jedno pouziti i pro

zatizeni opakované pouzitelna.

Tato podavaci zafizeni typu pera (oznaCovana takto proto, ze ¢asto piipominaji vétsi plnici
pero) obecné tvoii tfi zakladni prvky: vlozkova ¢ast obsahujici vlozku, ktera se ¢asto nachazi
v pouzdie nebo drzaku; jehlova sestava pripojena k jednomu konci vlozkové ¢asti; a
davkovaci ¢ast pripojena ke druhému konci vlozkové ¢asti. Vlozka (Casto oznacovana jako
ampulka) obvykle obsahuje zasobnik naplnény lékem (napf. inzulinem), pohyblivou
pryzovou zatku umisténou na jednom konci zasobni vlozky, a uzavér s propichnutelnym
pryzovym tésnénim na druhém konci, ktery je asto opatien dolii sméfujicim hrdlem. K

drzeni pryzového tésnéni na misté se typicky pouziva zvinény prstencovy kovovy pasek.
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Description

[0001] The presentinventionrelates to an injection de-
vice, especially a pen type drug delivery device. The
mechanism comprises a housing, a dose setting mem-
ber, which during dose setting rotates relative to the hous-
ing in a first direction and which during dose dispensing
rotates relative to the housing in a second opposite di-
rection, and a limiting element for limiting the rotational
movement of the dose setting member between a zero
dose position and a maximum dose position.

[0002] Pentypedrugdelivery devices have application
where regular injection by persons without formal medi-
cal training occurs. This may be increasingly common
among patients having diabetes where self-treatmenten-
ables such patients to conduct effective management of
their disease. In practice, such a drug delivery device
allows a user to individually select and dispense a
number of user variable doses of a medicament. The
present invention is not directed to so called fixed dose
devices which only allow dispensing of a predefined dose
without the possibility to increase or decrease the set
dose.

[0003] There are basically two types of drug delivery
devices: resettable devices (i.e., reusable) and non-re-
settable (i.e., disposable). For example, disposable pen
delivery devices are supplied as self-contained devices.
Such self-contained devices do not have removable pre-
filled cartridges. Rather, the pre-filled cartridges may not
be removed and replaced from these devices without de-
stroying the device itself. Consequently, such disposable
devices need not have a resettable dose setting mech-
anism. The present invention is in general applicable for
both types of devices, i.e. for disposable devices as well
as for reusable devices.

[0004] These types of pen delivery devices (so named
because they often resemble an enlarged fountain pen)
are generally comprised of three primary elements: a car-
tridge section that includes a cartridge often contained
within a housing or holder; a needle assembly connected
to one end of the cartridge section; and a dosing section
connected to the other end of the cartridge section. A
cartridge (often referred to as an ampoule) typically in-
cludes a reservoir that is filled with a medication (e.g.,
insulin), a movable rubber type bung or stopper located
at one end of the cartridge reservoir, and a top having a
pierceable rubber seal located at the other, often necked-
down, end. A crimped annular metal band is typically
used to hold the rubber seal in place. While the cartridge
housing may be typically made of plastic, cartridge res-
ervoirs have historically been made of glass.

[0005] The needle assembly is typically a replaceable
double-ended needle assembly. Before an injection, a
replaceable double-ended needle assembly is attached
to one end of the cartridge assembly, a dose is set, and
then the set dose is administered. Such removable nee-
dle assemblies may be threaded onto, or pushed (i.e.,
snapped) onto the pierceable seal end of the cartridge
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assembly.

[0006] The dosing section or dose setting mechanism
is typically the portion of the pen device that is used to
set(select) adose. During aninjection, a spindle or piston
rod contained within the dose setting mechanism presses
against the bung or stopper of the cartridge. This force
causes the medication contained within the cartridge to
be injected through an attached needle assembly. After
an injection, as generally recommended by most drug
delivery device and/or needle assembly manufacturers
and suppliers, the needle assembly is removed and dis-
carded.

[0007] A disposable drug delivery device for selecting
and dispensing a number of user variable doses of a
medicament according to the present invention typically
comprises a housing, a cartridge holder for receiving a
cartridge, alead screw or piston rod and means for driving
the piston rod during dose dispensing. Such adisposable
drug delivery device is known from WO 2004/078241 A1,
wherein the cartridge holder is rigidly attached to the de-
vice housing. The piston rod, which acts on a cartridge
bung, is advanced by a driver during dose dispensing.
This known device is a manually driven device, where
the component parts are in general disposed concentri-
cally around a common longitudinal axis. During dose
setting some component parts wind out of the housing
and are pushed back into the housing during dose dis-
pensing.

[0008] In the following, the distal end of an injection
device ordrive mechanismis referred toas the end where
a cartridge and e.g. a needle are located, whereas the
opposite end is the proximal end. A dose button may be
provided at the proximal end.

[0009] A further differentiation of drug delivery device
types refers to the drive mechanism: There are devices
which are manually driven, e.g. by a user applying a force
toaninjection button like in WO 2004/078241 A1, devices
which are driven by a spring or the like and devices which
combine these two concepts, i.e. spring assisted devices
which still require a user to exert an injection force. The
spring-type devices involve springs which are preloaded
and springs which are loaded by the user during dose
selecting. Some stored-energy devices use a combina-
tion of spring preload and additional energy provided by
the user, for example during dose setting.

[0010] EP 2198 903 A1 discloses a motor mechanism
for a drug delivery device with a spring in the form of a
strip of spring metal sheet attached to two spools. The
spring is part of a motor mechanism of the drug delivery
device, which further comprises a drive mechanism. At
least a part of the drive mechanism is rotatable by the
motor mechanism thereby advancing a bung for dispens-
ing a dose from a container. A latch mechanism is pro-
vided for restricting rotation of the motor mechanism,
which latch mechanism is depicted in EP 2 198 903 A1
as allowing a full 360° rotation upon actuation of a trigger
and thereafter re-engaging for restricting further rotation
of the motor mechanism.



Zatimco vlozkové pouzdro muze byt typicky vyrobeno z plastu, zasobni vlozky jsou

historicky vyrabény ze skla.

Jehlovou sestavou je obvykle vymeénitelna oboustranna jehlova sestava. Pred vstiikem se
vymeénitelnd oboustranna jehlova sestava pfipoji k jednomu konci vlozkové sestavy, nastavi
se davka a tato nastavena davka je pak podana. Takové vyjimatelné jehlové sestavy mohou
byt ptipojeny zavitem nebo natlaceny (tj. nacvaknuty) na konec vlozkové sestavy S

propichnutelnym tésnénim.

Davkovaci ¢ast nebo mechanismus pro nastaveni davky je typicky soucasti pera a pouziva se
k nastaveni (vybéru) davky. Béhem vstiku tlaci vieteno nebo pistnice obsazena v
mechanismu pro nastaveni davky na zatku vlozky. Tato sila zpisobuje, Ze 1ék obsazeny ve
vlozZce je pfipojenou jehlovou sestavou vstiikovan. Po vstiiku, jak je obecné doporuduje
vét§ina vyrobel a dodavatell zatizeni pro podavani 1éki a/nebo jehlovych sestav, se jehlova

sestava odpoji a likviduje.

Zatizeni pro podavani 1¢kti na jedno pouziti pro vybér a davkovani fady uzivatelsky
variabilnich davek 1éku podle tohoto predlozeného vynalezu typicky obsahuje pouzdro, drzak
vlozky pro ulozeni vlozky, vodici Sroub nebo pistnici a prostiedek pro pohon pistnice pfi
podavani davky. Takové zatizeni pro podavani 1ékt na jedno pouziti je znamé z patentu WO
2004/078241 Al, kde je drzak vlozky pevné ptipevnén k pouzdru zafizeni. Pistnice, ktera
pusobi na zatku vlozky, je v pribéhu podavani posunovana hnacim prvkem. Toto znamé
zatizeni je ruéné pohanéné zatizeni, ve kterém jsou soucasti obecné umistény koncentricky
kolem spole¢né podéIné osy. Béhem nastavovani davky se nékteré soucasti vytaceji

z pouzdra a béhem podavani davky jsou zatlatovany zpét do pouzdra.

V dal§im textu se jako distalni konec injek¢niho zafizeni nebo hnaciho mechanismu oznacuje
konec, kde je umisténa vlozka a napiiklad jehla, pfi¢emz opacny konec je oznacovan jako

proximalni konec. Na proximalnim konci se nachazet davkovaci tlacitko.

Dalsi rozliSovani typt zafizeni pro podavani 1éka se tyka hnaciho mechanismu: Existuji
zatizeni, ktera jsou pohanéna ru¢né, napt. uzivatelem, ktery vyviji silu na injekéni tlacitko,
jak je popsano v patentu WO 2004/078241 A1, zatizeni, ktera jsou pohanéna pruzinou nebo
podobnym zptisobem, a zafizeni, kterd kombinuji tyto dva koncepty, tj. pruzinova zatizeni,
ktera vyzaduji, aby uzivatel vyvijel vsttikovaci silu. Pruzinova zafizeni obsahuji pruziny,

které jsou zatizené piedem, a pruziny, které jsou zatézovany uzivatelem béhem vybéru
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[0011] Itis an object of the present invention to provide
an improved alternative to the above solutions. It is a
further object to make the drug delivery device compact
in size, preferably without components translating out of
the housing during dose setting.

[0012] This object is solved by a device with the fea-
tures of claim 1. According to a first embodiment of the
presentinvention, the handheld injection device compris-
es a housing, a piston rod located within the housing, a
drive member, which is preferably permanently coupled
to the piston rod, and a power reservoir for driving the
drive member. The drive member is axially movable be-
tween a dose setting position, in which the drive member
is rotationally constrained to the housing, and a dose
dispensing position, in which the drive member is rota-
tionally de-coupled from the housing. The power reser-
voir comprises a reverse wound flat spiral spring having
a first end attached to a first spool and a second end
attached to a second spool, which is axially and rotation-
ally constrained to drive member. In other words, the
spring is movable together with the drive member be-
tween the dose setting position, which may be a proximal
position, and the dose dispensing position, for example
a distal position. The second spool is preferably an inte-
gral part of the drive member.

[0013] The drive member may comprise one or more
component parts. If more than one component part forms
the drive member, these parts may be rotationally cou-
pled to each other, preferably by meshing gears, at least
during dose dispensing, but preferably permanently. The
definition of the drive member being axially movable in-
cludes embodiments, where only one of several compo-
nent parts of the drive member is axially movable, where-
asone or more further component parts of the drive mem-
ber may be axially constrained.

[0014] The power reservoir may comprise a storage
spool (first spool) and a torque output spool (second
spool) arranged close to each other and a strip of spring
sheet metal having two ends, each end attached to one
of the spoals. The strip of spring sheet metal is coiled on
the storage spool in a relaxed state. The spring is pref-
erably charged during manufacturing of the device by
rotating the torque output spool thereby coiling the strip
of spring sheet metal onto the torque output spool and
bending the strip of spring sheet metal the other way
round than in the relaxed state thus arriving in a charged
state with the strip of spring sheet metal tending to re-
coil onto the storage spool thereby generating a torque.
[0015] One characteristic of such a spring is that the
torque remains relatively constant throughout the trans-
fer of the spring from the torque output spool to the stor-
age spool. For this reason the spring mechanism may
be called a constant torque motor. This characteristic is
particularly suitable for use in dispensing multiple doses
of medication because it means that the first (with max-
imum stored energy in the spring) and last doses (with
spring energy almost exhausted) will be delivered with
very similar characteristics, such as injection speed and
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breakout force (this is the force required to overcome the
static friction of a bung in the medication cartridge). This
means that the spring can be designed around one op-
erating condition, i.e. the torque required to overcome
static friction and then to deliver the medication in an
appropriate injection time. In a preferred embodiment the
strip of spring sheet metal consists of stainless steel or
spring steel.

[0016] In a preferred embodiment, the second end of
the spring comprises a portion of reduced width and a
free end portion having an increased width compared
with the portion of reduced width. Further, the drive mem-
ber may comprise a cylindrical spool portion having an
axial slot and an adjacent narrow recess, which are
adapted to the size of the spring for anchoring the spring
in or on the drive member. Preferably, the axial length of
the axial slotis larger than the width of the free end portion
of the spring and the axial length of the narrow recess is
larger than the width of the portion of reduced width of
the spring but smaller than the width of the free end por-
tion of the spring. This results in a robust anchorage of
the spring on the drive member and allows an easy as-
sembly of the spring to the drive member even with sig-
nificant manufacturing tolerances of the spring.

[0017] Typically, the injection device further comprises
a dose setting member, which may be a combined dose
setting and dose display member, i.e. a dose indicator.
To provide a visual indication of a set dose, numerals or
markings may be provided on the dose indicator which
are visible from the outside of the housing. Preferably,
the dose indicator is axially constrained to the housing
and rotatesrelative to the housing in either afirstdirection
or a second opposite direction during dose setting (and
dose correction, respectively) and rotates relative to the
housing in the second opposite direction during dose dis-
pensing.

[0018] To further improve the display of the actually
set dose, a gauge element may be provided, which is at
least partly visible through at least one aperture or win-
dow of the housing. The gauge element may be axially
guided within the housing and may be in threaded en-
gagement with the dose indicator such that rotation of
the dose indicator causes an axial displacement of the
gauge element. The gauge element may be at least partly
interposed between the housing and the dose indicator.
Inotherwords, the gauge elementmay screen or uncover
a contrast element, for example a housing part or a part
of the dose indicator, as the gauge element travels axially
within the housing. This provides an analogue optical
dose set and dispense feedback to the user.

[0019] According to a further embodiment, the device
may comprise two apertures or windows on opposite
sides of the housing, with the gauge element being visible
through both apertures or windows. Thus, this visual
feedback is visible independent of the orientation (right-
handed user or left-handed user) the device is held during
dose dispensing.

[0020] This visual feedback feature, which is prefera-



davky. Néktera zafizeni s akumulovanou energii kombinuji energii pfedem zatizené pruziny a

dalsi energii dodanou uzivatelem, napiiklad béhem nastavovani davky.

Patent EP 2 198 903 A1 popisuje motorovy mechanismus zafizeni pro podavani lékt s
pruzinou ve formé pasku z pruzinového plechu ptipevnéného ke dvéma civkam. Pruzina je
soucasti motorového mechanismu zatizeni pro podavani 1k, které dale obsahuje hnaci
mechanismus. Alespoii ¢asti hnaciho mechanismu ota¢i motorovy mechanismus, ¢imz se
posunuje zatka pro podavani davky ze zasobniku. Pro omezeni ota¢eni motorového
mechanismu je obsazen zapadkovy mechanismus znazornény v patentu EP 2 198 903 A1
jako mechanismus, ktery po aktivaci spousté umoziuje uplné otaceni o 360° a poté opétovné

zapadnuti zapadky pro omezeni dal§iho otaceni motorového mechanismu.

Cilem ptedlozeného vynalezu je poskytnout vylepSenou alternativu k vyse uvedenym
fesenim. Dal$im cilem je, aby zafizeni pro podavani 1ékti bylo kompaktni co do velikosti a

aby vyhodné neobsahovalo soucasti, které se béhem nastaveni davky vysunuji z pouzdra.

Tento cil je feSen zafizenim s vlastnostmi podle naroku 1. Podle prvniho provedeni
predlozeného vynalezu obsahuje rucni injek¢ni zafizeni pouzdro, pistnici umisténou uvniti
pouzdra, hnaci €len, ktery je vyhodné pevné spojen s pistnici a zdsobnik energie pro pohon
hnaciho ¢lenu. Hnaci ¢len je axialné pohyblivy mezi polohou pro nastaveni davky, ve které je
hnaci ¢len rotaéné pfitla¢ovan k pouzdru, a polohou pro podavani davky, ve které je hnaci
¢len rotaéné odpojen od pouzdra. Zasobnik energie zahrnuje zpétné navijenou plochou
spiralovou pruzinu, jejiz prvni konec je pfipojen k prvni civce a jejiz druhy konec je pfipojen
k druhé civee, ktera je axialné¢ a rota¢né pfitlatovana k hnacimu ¢lenu. Jinymi slovy, pruzina
je pohybliva spole¢né s hnacim ¢lenem mezi polohou pro nastaveni davky, coz muze byt
proximalni poloha, a polohou pro podavani davky, napiiklad distalni polohou. Druha civka je

vyhodné integralni soucasti hnaciho ¢lenu.

Hnaci ¢len miize obsahovat jednu nebo vice soucasti. Pokud hnaci ¢len tvofi vice nez jedna
soucast, mohou byt tyto soucasti vzajemné spojeny otacive, vyhodné prostfednictvim
spoluzabirajicich ozubenych kolecek, a to alespont béhem podavani davky, avsak s vyhodou
trvale. Definice axialné pohyblivého hnaciho ¢lenu zahrnuje provedeni, ve kterych je axialné
pohybliva pouze jedna z nékolika soucasti hnaciho ¢lenu, pficemz jedna nebo vice dalSich

soucasti hnaciho ¢lenu mize byt axiadlné omezena.
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bly provided in addition to a number display (for example
provided by the dose indicator), gives clear feedback to
the user regarding the approximate size of the dose set.
The dispense speed of a spring driven injector mecha-
nism may be higher than for a manual injector device, so
it may not be possible to read the typical numerical dose
display during dispense. The gauge feature provides
feedback to the user during dispense regarding dispense
progress without the need to read the dose number itself.
In addition, this gauge display simulates a syringe action
during dose set and dispense.

[0021] According to a preferred embodiment, the drug
delivery device comprises a limiter mechanism defining
amaximum settable dose and a minimum settable dose.
Typically, the minimum settable dose is zero (0 IU of in-
sulin formulation), such that the limiter stops the device
at the end of dose dispensing. The maximum settable
dose, for example 60, 80 or 120 IU of insulin formulation,
may be limited to avoid overdosage. Preferably, the limits
for the minimum dose and the maximum dose are pro-
vided by hard stop features. The limiter mechanism may
comprise a first rotational stop on the dose indicator and
a first counter stop on the gauge element, which abutin
the minimum dose (zero) position, and a second rota-
tional stop on the dose indicator and a second counter
stop on the gauge element, which abut in the maximum
dose position.

[0022] The housing may have an aperture or window
and the gauge element may have a further aperture or
window, which is positioned with respect to the aperture
or window of the housing such that at least a part of the
dose indicator is visible through the apertures or win-
dows. The dose indicator may be marked with a se-
quence of numbers or symbols. With the dose indicator
(number sleeve) located radially inwards of the gauge
element, this allows that at least one of the numbers or
symbols on the dose indicator is visible through the ap-
ertures or windows. In other words, the gauge element
may be used to shield or cover a portion of the dose
indicator and to allow view only on a limited portion of
the dose indicator. This function of a precise dose indi-
cation may be in addition tothe gauge elementitself being
suitable for identifying or indicating the actually setand/or
dispensed dose as mentioned above. As the gauge ele-
ment is axially displaced during dose setting and dose
dispensing, a sliding window display is provided.
[0023] Dose setting may be effected by rotation of a
dial grip which may be axially constrained to the housing.
Further, dose dispensing may require pressing an axially
displaceable dispense button. As an alternative, a com-
bined dial grip and button may be provided, which is ax-
ially movable.

[0024] In addition or as an alternative to the display of
a set dose by the dose indicator and/or the gauge ele-
ment, atactile and/or audible feedback may be generated
during dose setting and/or during dose dispensing. For
example, the injection device may further comprise a
clicker sleeve which comprises teeth releasably engag-
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ing corresponding teeth of a further element which ro-
tates together with dial grip during dose setting. Prefer-
ably, the clicker sleeve is rotationally constrained to the
housing and is axially displaceable relative to the housing
between a proximal dose setting position and a distal
dose dispensing position. The clicker sleeve may shuttle
axially as it rides over the corresponding teeth of the ro-
tatable element, thus generating the non-visual feedback
signal.

[0025] Further, it is preferred to indicate to a user the
end of dose dispensing. The end of dose dispensing feed-
back may indicate that the device returned to its zero
dose position, i.e. when a set dose has been at least
substantially injected. Thus dose dispensing may still be
in progress for example by further relaxation of the car-
tridge bung. The feedback is preferably a tactile and/or
audible feedback, like the generation of a click sound by
the pre-tensioned flexible clicker arm passing over an
edge. According to a preferred embodiment, the dose
indicator comprises a flexible clicker arm, which is dis-
placeable by the clicker sleeve in afirst direction and only
during dose dispensing when the device reaches its min-
imum dose (zero) position in a second, opposite direction
by a protruding section of the gauge element.

[0026] To prevent an underdosage or a malfunction,
the drug delivery device may comprise a last dose pro-
tection mechanism for preventing the setting of a dose,
which exceeds the amount of liquid left in a cartridge.
The last dose protection mechanism may comprise a nut
member located interposed between the clicker sleeve
and a dial sleeve, which may be rotationally constrained
to the dial grip. In a preferred embodiment, the dial sleeve
rotates during dose setting and remains stationary during
dosedispensing, whereas the clicker sleeve remains per-
manently rotationally constrained to the housing. Thus,
in this embodiment, the nutmember will only move during
dose setting and will remain stationary with respect to
these components during dose dispensing. Preferably,
the nut member is threaded to the dial sleeve and splined
to the clicker sleeve. As an alternative, the nut member
may be threaded to the dial sleeve and may be splined
to the clicker sleeve. The nut member may be a full nut
or a part thereof, e.g. a half nut.

[0027] Preferably, the first spool is located concentri-
cally with the piston rod on a first longitudinal axis, and
the second spoolis located on a second longitudinal axis,
wherein the first longitudinal axis is parallel to and spaced
from the second longitudinal axis. This reduces the over-
all length of the device. Further, the drive member may
comprise a drive tube which is rotatable about the first
longitudinal axis and a drive sleeve which is rotatable
about the second longitudinal axis. In a preferred em-
bodiment the drive sleeve is axially movable between the
dose setting position, in which the drive sleeve is rota-
tionally constrained to the housing, and the dose dispens-
ing position, in which the drive sleeve is rotationally de-
coupled from the housing. Preferably, the drive sleeve
and the drive tube are permanently rotationally coupled,



Zasobnik energie mtize obsahovat akumula¢ni civku (prvni civku) a momentovou vystupni
civku (druhou civku) které jsou uspotradany tésné vedle sebe, a pasek pruzinového plechu se
dvéma konci, z nichz kazdy je pfipojen k jedné z civek. Pasek pruzinového plechu je navinut
na akumulacni civce v uvolnéném stavu. Pruzina je vyhodné nabijena béhem vyroby zafizeni
otacenim momentové vystupni civky, kdy se pasek pruzinového plechu naviji na
momentovou vystupni civku a ohyba obracen¢ vzhledem k uvolnénému stavu, ¢imz je
uvadén do nabitého stavu s tendenci se opétovné navinout na akumulaéni civku; to generuje

to¢ivy moment.

Jedna z charakteristik takové pruziny spociva v tom, ze to¢ivy moment zistava v prub&hu
ptechodu pruziny od momentové vystupni civky k akumulaéni civce relativné konstantni. Z
tohoto diivodu Ize tento pruzinovy mechanismus nazyvat konstantnim momentovym
motorem. Tato charakteristika je obzvlasté vhodna pro pouziti pfi podavani vice davek 1ékd,
protoze to znamena, ze prvni davky (s maximalni akumulovanou energii v pruzing) a
posledni davky (s téméf vycerpanou energii pruziny) budou podavany s velmi podobnymi
charakteristikami, jako je rychlost vstiiku a mezni sila (to je sila potiebna k ptekonani
statického teni zatky v 1ékové vlozce). To znamend, Ze pruzina miize byt navrzena vzhledem
k jednomu provoznimu stavu, tj. vzhledem k momentu potiebnému k piekonani statického
tieni a k naslednému podani 1éku pti vhodné dobé vstiikovani. Ve vyhodném provedeni je

pasek pruzinového plechu vyroben z nerezavéjici oceli nebo pruzinové oceli.

Ve vyhodném provedeni obsahuje druhy konec pruziny ¢ast se zmensenou §itkou a volnou
koncovou ¢ast se zvétSenou §ifkou ve srovnani s ¢asti se zmensenou §itkou. Hnaci ¢len mize
zahrnovat ¢ast valcové civky s axialni Stérbinou a pfilehlym uzkym zahloubenim
ptizptisobenym velikosti pruziny pro ukotveni pruziny v hnacim ¢lenu nebo na hnacim ¢lenu.

Axidlni délka axialni Stérbiny je vyhodné vétsi nez Sitka volné koncové ¢asti pruziny a
axialni délka uzkého zahloubeni je vétsi nez Sika Casti se zmenSenou $ifkou pruziny, avsak
mensi nez Sitka volné koncové ¢asti pruziny. Vysledkem je robustni ukotveni pruziny na
hnacim ¢lenu, které umoznuje snadnou montaz pruziny na hnaci ¢len i pfi vyznamnych

vyrobnich tolerancich pruziny.

Injekeni zatizeni dale typicky obsahuje ¢len pro nastaveni davky, kterym mize byt
kombinovany ¢len pro nastaveni a zobrazeni davky, tj. indikator davky. Za ucelem vizualni
indikace nastavené davky mohou byt na indikatoru davky zobrazeny ¢islice nebo znacky,

které jsou viditelné z vnéjsi strany pouzdra. Indikator davky je s vyhodou axialné ptitlacovan
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e.g. via meshing gears. As an alternative, the drive tube
may be rotationally coupled to the drive sleeve only if the
drive sleeve is in its dose dispensing position.

[0028] A clutch may be provided interposed between
the dose indicator and the drive member, wherein the
clutch allows relative rotational movement between the
dose indicator and the drive member during dose setting
and prevents relative rotational movement between the
dose indicator and the drive member during dose dis-
pensing.

[0029] The injection device may comprise a cartridge
containing a medicament. Preferably, the spring is pre-
tensioned to store the energy required to dispense the
whole contents of the cartridge.

[0030] Theterm "medicament”, as used herein, means
a pharmaceutical formulation containing at least one
pharmaceutically active compound,

wherein in one embodiment the pharmaceutically active
compound has a molecular weight up to 1500 Da and/or
is a peptide, a proteine, a polysaccharide, a vaccine, a
DNA, a RNA,, an enzyme, an antibody or a fragment
thereof, a hormone or an oligonucleotide, or a mixture of
the above-mentioned pharmaceutically active com-
pound,

wherein in a further embodiment the pharmaceutically
active compound is useful for the treatment and/or proph-
ylaxis of diabetes mellitus or complications associated
with diabetes mellitus such as diabetic retinopathy,
thromboembolism disorders such as deep vein or pul-
monary thromboembolism, acute coronary syndrome
(ACS), angina, myocardial infarction, cancer, macular
degeneration, inflammation, hay fever, atherosclerosis
and/or rheumatoid arthritis,

wherein in a further embodiment the pharmaceutically
active compound comprises at least one peptide for the
treatment and/or prophylaxis of diabetes mellitus or com-
plications associated with diabetes mellitus such as dia-
betic retinopathy,

wherein in a further embodiment the pharmaceutically
active compound comprises at least one human insulin
or a human insulin analogue or derivative, glucagon-like
peptide (GLP-1) or an analogue or derivative thereof, or
exendin-3 or exendin-4 or an analogue or derivative of
exendin-3 or exendin-4.

[0031] Insulin analogues are for example Gly(A21),
Arg(B31), Arg(B32) human insulin; Lys(B3), Glu(B29)
human insulin; Lys(B28), Pro(B29) human insulin;
Asp(B28) human insulin; human insulin, wherein proline
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.
[0032] Insulin derivates are for example B29-N-myris-
toyl-des(B30) human insulin; B29-N-palmitoyl-des(B30)
human insulin; B29-N-myristoyl human insulin; B29-N-
palmitoyl human insulin; B28-N-myristoyl
LysB28ProB29 human insulin;  B28-N-palmitoyl-
LysB28ProB29 human insulin;  B30-N-myristoyl-
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ThrB29LysB30 human insulin;  B30-N-palmitoyl-
ThrB29LysB30 human insulin; B29-N-(N-palmitoyl-Y-
glutamyl)-des(B30) human insulin; B29-N-(N-lithocholyl-
Y-glutamyl)-des(B30) human insulin; B29-N-(w-carbox-
yheptadecanoyl)-des(B30) human insulin and B29-N-(o-
carboxyheptadecanoyl) human insulin.

[0033] Exendin-4 for example means Exendin-
4(1-39), a peptide of the sequence H-His-Gly-Glu-Gly-
Thr-Phe-Thr-Ser-Asp-Leu-Ser-Lys-GIn-Met-Glu-Glu-
Glu-Ala-Val-Arg-Leu-Phe-lle-Glu-Trp-Leu-Lys-Asn-Gly-
Gly-Pro-Ser-Ser-Gly-Ala-Pro-Pro-Pro-Ser-NH2.

[0034] Exendin-4 derivatives are for example selected
from the following list of compounds:

H-(Lys)4-des Pro36, des Pro37 Exendin-
4(1-39)-NH2,

H-(Lys)5-des Pro36, des Pro37 Exendin-
4(1-39)-NH2,

des Pro36 Exendin-4(1-39),

des Pro36 [Asp28] Exendin-4(1-39),

des Pro36 [IsoAsp28] Exendin-4(1-39),

des Pro36 [Met(0)14, Asp28] Exendin-4(1-39),
des Pro36 [Met(0)14, I1soAsp28] Exendin-4(1-39),
des Pro36 [Trp(02)25, Asp28] Exendin-4(1-39),
des Pro36 [Trp(02)25, IsoAsp28] Exendin-4(1-39),
des Pro36 [Met(0)14 Trp(02)25, Asp28] Exendin-
4(1-39),

des Pro36 [Met(O)14 Trp(02)25, IsoAsp28] Exend-
in-4(1-39); or

des Pro36 [Asp28] Exendin-4(1-39),

des Pro36 [IsoAsp28] Exendin-4(1-39),

des Pro36 [Met(0)14, Asp28] Exendin-4(1-39),
des Pro36 [Met(O)14, IsoAsp28] Exendin-4(1-39),
des Pro36 [Trp(02)25, Asp28] Exendin-4(1-39),
des Pro36 [Trp(02)25, IsoAsp28] Exendin-4(1-39),
des Pro36 [Met(O)14 Trp(02)25, Asp28] Exendin-
4(1-39),

des Pro36 [Met(O)14 Trp(02)25, 1soAsp28] Exend-
in-4(1-39),

wherein the group -Lys6-NH2 may be bound to the
C-terminus of the Exendin-4 derivative;

or an Exendin-4 derivative of the sequence

des Pro36 Exendin-4(1-39)-Lys6-NH2 (AVE0010),
H-(Lys)6-des Pro36 [Asp28] Exendin-4(1-39)-Lys6-
NH2,

des Asp28 Pro36, Pro37, Pro38Exendin-
4(1-39)-NH2,

H-(Lys)6-des Pro36, Pro38 [Asp28] Exendin-
4(1-39)-NH2,

H-Asn-(Glu)5des Pro36, Pro37, Pro38 [Asp28] Ex-
endin-4(1-39)-NH2,

des Pro36, Pro37, Pro38 [Asp28] Exendin-
4(1-39)-(Lys)6-NH2,

H-(Lys)6-des Pro36, Pro37, Pro38 [Asp28] Exendin-
4(1-39)-(Lys)6-NH2,

H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Asp28] Ex-
endin-4(1-39)-(Lys)6-NH2,

H-(Lys)6-des Pro36 [Trp(02)25, Asp28] Exendin-



k pouzdru a béhem nastaveni davky se otaci vzhledem k pouzdru v prvnim sméru nebo ve

druhém opacném sméru (pfi korekci davky) a béhem podavani davky se otaci vzhledem k

pouzdru ve druhém opaéném sméru.

Pro dalsi zlepSeni zobrazeni skute¢né nastavené davky miize byt obsazena mérka, ktera je
alespon ¢astecné viditelna pies alespon jeden otvor nebo okénko pouzdra. Tato mérka muze
byt vedena axialné uvniti pouzdra a miize byt v zabéru s indikatorem davky, takze otaceni
indikatoru davky zpisobi axialni posun mérky. Mérka miZze byt alespon Casteéné vliozena

mezi pouzdro a indikator davky. Jinymi slovy, mérka mize pfi svém axialnim pohybu uvnit#

pouzdra zakryvat nebo odkryvat kontrastni prvek, naptiklad ¢ast pouzdra nebo ¢ast indikatoru

davky. To uzivateli poskytuje moznost analogového optického nastaveni davky a zpétnou

vazbu.

Podle dal$iho provedeni mize zatizeni obsahovat dva otvory nebo okénka na protilehlych
stranach pouzdra, pfi¢emz mérka je viditelnd pfes oba otvory nebo okénka. Tato vizudlni
zpétna vazba je tedy viditelna nezavisle na orientaci (pravoruky uzivatel nebo levoruky

uzivatel) zafizeni béhem podavani davky.

Funkce vizualni zpétné vazby, kterd vyhodné dopliiuje ¢iselné zobrazeni (poskytované
napfiklad indikatorem davky), dava uzivateli jasnou zpétnou vazbu ohledné ptiblizné
velikosti nastavené davky. Rychlost podavani injekéniho mechanismu hnaného pruzinou
muze byt vyssi nez u ruéniho injekéniho zatizeni, takze béhem podavani nemusi byt mozné
odecitat typické ¢iselné zobrazeni davky. Funkce mérky poskytuje uzivateli zpétnou vazbu
béhem podavani, pokud jde o priibéh podavani, aniz by bylo nutné odecitat samotné ¢islo
davky. Béhem nastaveni a podavani davky toto mérkové zobrazeni navic simuluje ¢innost

injekéni strikacky.

Podle vyhodného provedeni obsahuje zafizeni pro podavani 1ékii omezovaci mechanismus,
ktery definuje maximalni a minimalni nastavitelnou davku. Minimalni nastavitelna davka je
typicky nula (0 IU inzulinového preparatu); v tomto piipad¢ tedy omezovac zastavi zatizeni
na konci podavani. Maximalni nastavitelna davka, naptiklad 60, 80 nebo 120 [U
inzulinového preparatu, mtize byt omezena, aby nedoslo k predavkovani. Limity pro
minimalni a maximalni davku jsou vyhodné zajistovany funkcemi tvrdého zastaveni.
Omezovaci mechanismus miZze obsahovat prvni oto¢ny doraz na indikatoru davky a prvni

protismérny doraz na mérce, které dosedaji v poloze pro minimalni davku (nula), a druhy
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4(1-39)-Lys6-NH2,

H-des Asp28 Pro36, Pro37, Pra38 [Trp(02)25] Ex-
endin-4(1-39)-NH2,

H-(Lys)6-des Pro36, Pro37, Pro38 [Trp(02)25,
Asp28] Exendin-4(1-39)-NH2,

H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Trp(02)25,
Asp28] Exendin-4(1-39)-NH2,

des Pro36, Pro37, Pro38 [Trp(02)25, Asp28] Exen-
din-4(1-39)-(Lys)6-NH2,

H-(Lys)6-des Pro36, Pro37, Pro38 [Trp(02)25,
Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Trp(02)25,
Asp28] Exendin-4(1-39)-(Lys)6-NH2,

H-(Lys)6-des Pro36 [Met(O)14, Asp28] Exendin-
4(1-39)-Lys6-NH2,

des Met(O)14 Asp28 Pro36, Pro37, Pro38 Exendin-
4(1-39)-NH2,

H-(Lys)6-desPro36, Pro37, Pro38 [Met(O)14,
Asp28] Exendin-4(1-39)-NH2,

H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(O)14,
Asp28] Exendin-4(1-39)-NH2,

des Pro36, Pro37, Pro38 [Met(O)14, Asp28] Exen-
din-4(1-39)-(Lys)6-NH2,

H-(Lys)6-des Pro36, Pro37, Pro38 [Met(O)14,
Asp28] Exendin-4(1-39)-(Lys)6-NH2,

H-Asn-(Glu)5 des Pro36, Pro37, Pro38 [Met(O)14,
Asp28] Exendin-4(1-39)-(Lys)6-NH2,

H-Lys6-des Pro36 [Met(O)14, Trp(02)25, Asp28]
Exendin-4(1-39)-Lys6-NH2,

H-des Asp28 Pro36, Pro37, Pro38 [Met(O)14,
Trp(02)25] Exendin-4(1-39)-NH2,

H-(Lys)6-des Pro36, Pro37, Pro38 [Met(O)14,
Asp28] Exendin-4(1-39)-NH2,

H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(O)14,
Trp(02)25, Asp28] Exendin-4(1-39)-NH2,

des Pro36, Pro37, Pro38 [Met(0)14, Trp(02)25,
Asp28] Exendin-4(1-39)-(Lys)6-NH2,

H-(Lys)6-des Pro36, Pro37, Pro38 [Met(O)14,
Trp(02)25, Asp28] Exendin-4(S1-39)-(Lys)6-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(O)14,
Trp(02)25, Asp28] Exendin-4(1-39)-(Lys)6-NH2;

or a pharmaceutically acceptable salt or solvate of any
one of the afore-mentioned Exendin-4 derivative.
[0035] Hormones are for example hypophysis hor-
mones or hypothalamus hormones or regulatory active
peptides and their antagonists as listed in Rote Liste, ed.
2008, Chapter 50, such as Gonadotropine (Follitropin,
Lutropin, Choriongonadotropin, Menotropin), Somatro-
pine (So-matropin), Desmopressin, Terlipressin, Gona-
dorelin, Triptorelin, Leuprorelin, Buserelin, Nafarelin,
Goserelin.

[0036] A polysaccharide is for example a glu-
cosaminoglycane, a hyaluronic acid, a heparin, a low mo-
lecular weight heparin or an ultra low malecular weight
heparin or a derivative thereof, or a sulphated, e.g. a
poly-sulphated form of the above-mentioned polysac-
charides, and/or a pharmaceutically acceptable salt
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thereof. An example of a pharmaceutically acceptable
salt of a poly-sulphated low molecular weight heparin is
enoxaparin sodium.

[0037] Antibodies are globular plasma proteins (~150
kDa) that are also known as immunoglobulins which
share a basic structure. As they have sugar chains added
to amino acid residues, they are glycoproteins. The basic
functional unit of each antibody is an immunoglobulin (Ig)
monomer (containing only one Ig unit); secreted antibod-
ies can also be dimeric with two Ig units as with IgA,
tetrameric with four Ig units like teleost fish IgM, or pen-
tameric with five Ig units, like mammalian igM.

[0038] The Ig monomer is a "Y"-shaped molecule that
consists of four polypeptide chains; two identical heavy
chains and two identical light chains connected by di-
sulfide bonds between cysteine residues. Each heavy
chain is about 440 amino acids long; each light chain is
about 220 amino acids long. Heavy and light chains each
contain intrachain disulfide bonds which stabilize their
folding. Each chain is composed of structural domains
called I|g domains. These domains contain about 70-110
amino acids and are classified into different categories
(for example, variable or V, and constant or C) according
to their size and function. They have a characteristic im-
munoglobulin fold in which two  sheets create a "sand-
wich" shape, held together by interactions between con-
served cysteines and other charged amino acids.
[0039] There are five types of mammalian Ig heavy
chain denoted by «, §, ¢, v, and p. The type of heavy
chain present defines the isotype of antibody; these
chains are found in IgA, IgD, IgE, I9G, and IgM antibod-
ies, respectively.

[0040] Distinct heavy chains differ in size and compo-
sition; a and y contain approximately 450 amino acids
and & approximately 500 amino acids, while . and ¢ have
approximately 550 amino acids. Each heavy chain has
two regions, the constant region (CH) and the variable
region (VH). In one species, the constant region is es-
sentially identical in all antibodies of the same isotype,
but differs in antibodies of different isotypes. Heavy
chains y, a and & have a constant region composed of
three tandem Ig domains, and a hinge region for added
flexibility; heavy chains p and ¢ have a constant region
composed of four immunoglobulin domains. The variable
region of the heavy chain differs in antibodies produced
by different B cells, but is the same for all antibodies
produced by a single B cell or B cell clone. The variable
region of each heavy chain is approximately 110 amino
acids long and is composed of a single Ig domain.
[0041] In mammals, there are two types of immu-
noglobulin light chain denoted by A and «. A light chain
has two successive domains: one constant domain (CL)
and one variable domain (VL). The approximate length
of a light chain is 211 to 217 amino acids. Each antibody
contains two light chains that are always identical; only
one type of light chain, x or , is present per antibody in
mammals.

[0042] Although the general structure of all antibodies



oto¢ny doraz na indikatoru davky a druhy protismérny doraz na mérce, které dosedaji v

poloze pro maximalni davku.

Pouzdro miize mit otvor nebo okénko a mérka mize mit dalsi otvor nebo okénko, které je
umisténo vzhledem k otvoru nebo okénku pouzdra tak, ze alespon ¢ast indikatoru davky je
skrze otvory nebo okénka viditelna. Indikator davky mize byt oznacen sekvenci ¢isel nebo
symbolt. Indikator davky (Ciselna objimka) je umistén radialné uvniti mérky; to umoziuje,
ze pres otvory nebo okénka je vidét alesponi jedno z ¢isel nebo symboli na indikatoru davky.
Jinymi slovy, mérku l1ze pouzit ke skryti nebo zakryti ¢asti indikatoru davky a k umoznéni
pohledu pouze na omezenou ¢ast indikatoru davky. Tato funkce piesné indikace davky mize
mérku dopliovat a je vhodna pro identifikaci nebo indikaci skutecné nastavené a/nebo
podavané davky, jak je uvedeno vyse. Jelikoz mérka se béhem nastaveni davky a podavani

davky axialn€ posouva, je k dispozici posuvné zobrazovaci okénko.

Nastaveni ddvky muze byt provadéno otadcenim volici rukojeti, ktera muze byt axialné
pfitlaovana k pouzdru. Podani davky mutize dale vyzadovat stisknuti axialné posuvného
podavaciho tlacitka. Alternativné 1ze poskytnout kombinovanou volici rukojet’ s tlacitkem,

ktera je axialné pohybliva.

Navic nebo jako alternativa k zobrazovani nastavené davky indikatorem davky a/nebo mérky
muze byt pfi nastavovani davky a/nebo pii podavani davky generovana hmatova a/nebo
zvukova zpétna vazba. Injekéni zatizeni miize napiiklad dale obsahovat klikaci objimku,
ktera obsahuje zuby uvolnitelné zabirajici s odpovidajicimi zuby dalsiho prvku, ktery se
béhem nastavovani davky otaci spolu s volici rukojeti. Klikaci objimka je s vyhodou rota¢né
pfitlaovana k pouzdru a je axialné posuvna vzhledem k pouzdru mezi proximalni polohou
pro nastaveni davky a distalni polohou pro podavani davky. Klikaci objimka se mize v
axialnim sméru pohybovat tam a zpét; kdyz prochazi pies odpovidajici zuby oto¢ného prvku,

vznika nevizualni signal zpétné vazby.

Dale je vyhodné uzivateli signalizovat konec podavani davky. Zpétna vazba pro konec
podavani davky mize indikovat, Ze se zafizeni vratilo do své nulové davkovaci polohy, tj.
okamzik, kdy je nastavena davka alespon z podstatné ¢asti vstiiknuta. Podavani davky tedy
muze stale probihat, naptiklad v disledku dal$iho uvolnéni vlozkové zatky. Zpétnou vazbou
je vyhodné hmatové a/nebo zvukova zpétna vazba, naptiklad zvuk kliknuti vyvolany

piedpjatym pruznym klikacim raménkem prochdzejicim pres okraj. Podle preferovaného
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is very similar, the unique property of a given antibody is
determined by the variable (V) regions, as detailed
above. More specifically, variable loops, three each the
light (VL) and three on the heavy (VH) chain, are respon-
sible for binding to the antigen, i.e. for its antigen specif-
icity. These loops are referred to as the Complementarity
Determining Regions (CDRs). Because CDRs from both
VH and VL domains contribute to the antigen-binding
site, itis the combination of the heavy and the light chains,
and not either alone, that determines the final antigen
specificity.

[0043] An "antibody fragment" contains at least one
antigen binding fragment as defined above, and exhibits
essentially the same function and specificity as the com-
plete antibody of which the fragment is derived from. Lim-
ited proteolytic digestion with papain cleaves the Ig pro-
totype into three fragments. Two identical amino terminal
fragments, each containing one entire L chain and about
half an H chain, are the antigen binding fragments (Fab).
The third fragment, similar in size but containing the car-
boxyl terminal half of both heavy chains with their inter-
chain disulfide bond, is the crystalizable fragment (Fc).
The Fc contains carbohydrates, complement-binding,
and FcR-binding sites. Limited pepsin digestion yields a
single F(ab’)2 fragment containing both Fab pieces and
the hinge region, including the H-H interchain disulfide
bond. F(ab’)2 is divalentfor antigen binding. The disulfide
bond of F(ab’)2 may be cleaved in order to obtain Fab’.
Moreover, the variable regions of the heavy and light
chains can be fused together to form a single chain var-
iable fragment (scFv).

[0044] Pharmaceutically acceptable salts are for ex-
ample acid addition salts and basic salts. Acid addition
salts are e.g. HCI or HBr sallts. Basic salts are e.g. salts
having a cation selected from alkali or alkaline, 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-ary! group, or
an optionally substituted C6-C10-heteroaryl group. Fur-
ther examples of pharmaceutically acceptable salts are
describedin"Remington’s Pharmaceutical Sciences" 17.
ed. Alfonso R. Gennaro (Ed.), Mark Publishing Company,
Easton, Pa., U.S.A., 1985 and in Encyclopedia of Phar-
maceutical Technology.

[0045] Pharmaceutically acceptable solvates are for
example hydrates.

[0046] Non-limiting, exemplary embodiments of the in-
vention will now be described with reference to the ac-
companying drawings, in which:

Figure 1 shows an exploded view of an injec-
tion device according to an embodi-
ment of the invention,

Figure 2 shows a partly cut-away view of the
limiter mechanism of Figure 1,
Figure 3 shows a section view of the mecha-
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nism of Figure 1 in the dose setting
position,
Figure 4 shows an exploded view of the dose
indicator and the sliding gauge,
Figures 5a to ¢ show partly cut-away views during
various steps of dose setting,
Figures 6a to ¢ show side views during various steps
of dose setting,

Figure 7 shows a perspective view of the de-
vice of Figure 1,
Figures 8a, b show sectional views of the device of

Figure 1 in the dose setting position
and in the dose dispensing position,

Figure 9a shows a spring of the device of Figure
1 according to a first embodiment,

Figure 9b shows a spring of the device of Figure
1 according to a second embodi-
ment,

Figure 10 shows a detail of the device of Figure
1,

Figure 11 shows a detail of the device of Figure
1,

Figure 12 shows a detail of the device of Figure

1,

Figures 13a, b show side views of details of the de-
vice of Figure 1 in the dose setting
position and in the dose dispensing
position

Figure 14 shows in an exploded view a detail
of the device of Figure 1,

Figures 15atof  show a clicker of the device of Figure
1 during dialing and during dose dis-

pensing,

Figure 16 shows a detail of the device of Figure
1, and

Figure 17 shows in a sectional view a detail of

the device of Figure 1.

[0047] An injection device 1 according to the present
invention is shown in Figure 1 in an exploded view. The
injection device comprises 19 components, excluding the
liquid medicament cartridge. In more detail, the device
comprises a housing 10, which includes a main housing
11, a proximal cap 12 and a cartridge holder 13, a dial
grip 20, a dispense button 30, a dial tube (dial sleeve)
40, a lastdose nut 50, a sleeve-like clicker 60, a dispense
spring 70, a dose indicator 80, a sliding gauge 90, adrive
member 100 including a drive sleeve 101 and a drive
tube 102, a motor spring 110, a storage spool 120, a
piston rod (lead screw) 130 with a bearing 131, a lens
(not shown) and a cap (not shown). Most of the compo-
nents are located concentrically about one of two princi-
ple axes | and Il of the mechanism as shown in Figure 2.
[0048] The operation of the device is as follows: In an
"at rest" condition as shown in Figure 3 the dispense
button 30 is not depressed, i.e. the device is in its dose
setting position/state which allows dose setting and dose
correction. In this state, the dial grip 20 is splined to the



provedeni zahrnuje indikator davky pruzné klikaci raménko, které klikaci objimka posouva v
prvnim sméru a pouze béhem podavani davky, kdy zafizeni dosdhne své polohy pro

minimalni davku (nulové polohy) ve druhém opa¢ném sméru vyc€nivajici ¢asti mérky.

Aby se zabranilo poddavkovani nebo poruse, mize zafizeni pro podavani 1éki obsahovat
mechanismus ochrany posledni davky, jehoz cilem je zabranit nastaveni davky piekracujici
mnozstvi kapaliny, kterd zbyva ve vlozce. Tento mechanismus ochrany posledni davky miize
obsahovat maticovy ¢len umistény mezi klikaci objimkou a volici objimkou, ktery mtize byt
rotané ptitlaGovan k volici rukojeti. Ve vyhodném provedeni se volici objimka béhem
nastavovani davky otaci a béhem podavani davky zlstava nehybna, zatimco klikaci objimka
zUstava trvale rotaéné pritlacena k pouzdru. V tomto provedeni se tedy maticovy ¢len
pohybuje pouze béhem nastavovani davky a béhem podavani davky zistava vzhledem k
témto soucastem nehybny. Maticovy ¢len je vyhodné v zavitovém spojeni s volici objimkou a
v drazkovém spojeni s klikaci objimkou. Alternativné mize byt maticovy ¢len v zavitovém
spojeni s volici objimkou a miize byt v drazkovém spojeni s klikaci objimkou. Maticovy ¢len

mize byt iplnou matici nebo jeji ¢asti, napt. polovinou matice.

Prvni civka je vyhodné umisténa koncentricky s pistnici na prvni podélné ose a druha civka je
umisténa na druhé podélné ose, pficemz prvni podélna osa je rovnobézna s druhou podélnou
osou a je od druhé podéIné osy vzdalena. To snizuje celkovou délku zafizeni. Hnaci ¢len
muze obsahovat hnaci trubicku, ktera je oto¢na kolem prvni podéIné osy, a hnaci objimku,
ktera je otocna kolem druhé podélné osy. Ve vyhodném provedeni je hnaci objimka axialné
pohybliva mezi polohou pro nastaveni davky, ve které je hnaci objimka rota¢né pfitlacovana
k pouzdru, a polohou pro podavani davky, ve které je hnaci objimka rotaéné odpojena od
pouzdra. Hnaci objimka a hnaci trubicka jsou vyhodné trvale rota¢né spojeny, napf.
prostiednictvim spoluzabirajicich ozubenych kolecek. Alternativné miize byt hnaci trubicka
rotacné pfipojena k hnaci objimce, a to pouze v pfipadé, kdy je hnaci objimka ve své

podavaci poloze.

Mezi indikatorem davky a hnacim ¢lenem muze byt vlozena spojka, pficemz tato spojka
umoziuje relativni rota¢ni pohyb mezi indikatorem davky a hnacim ¢lenem bé¢hem
nastavovani davky a zabranuje relativnimu rotaénimu pohybu mezi indikatorem davky a

pohonnym ¢lenem béhem podavani davky.

Injekeni zatizeni mize obsahovat vlozku s 1ékem. Pruzina je s vyhodou piedpjata za i¢elem

akumulace energie potiebné pro podani celého obsahu vlozky.
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dispense button 30 and axially constrained to the housing
10 (via proximal cap 12), the dispense button 30 is rigidly
coupled to the dial tube 40, the dial tube 40 is splined to
the dose indicator 80, the sliding gauge 90 is threaded
to the dose indicator 80 and splined to the housing 10,
the clicker 60 is splined to the housing 10 and the drive
sleeve 101 is splined to the housing 10, too. As can be
seen in Figure 1, the drive sleeve 101 has aring of distal
teeth 105 and a ring of proximal teeth 106. Proximal teeth
106 engage with corresponding inner teeth 14 of the prox-
imal cap 12 during dose setting. Distal teeth 105 form a
releasable clutch with corresponding inner splines 83 of
the dose indicator 80. This clutch is decoupled during
dose setting.

[0049] Dose setting requires rotation of the dial grip
20, which causes the dose indicator 80 to rotate, as the
components are operably coupled during dialing via a
sequence of splined connections between the dial grip
20, dispense button 30, dial tube 40 and dose indicator
80. There is a profiled axial interface between the clicker
60 and dial tube 40, which are forced into contact by the
dispense spring 70, which generates the detented dose
positions of the dial grip 20 and dose indicator 80 and
provides tactile and audible user feedback. The sliding
gauge 90, which is threadedly engaged with the dose
indicator 80, traverses axially within the housing 10 as
the dose indicator 80 rotates. The sliding gauge 90 is
able to traverse between rotational abutments which oc-
cur between the sliding gauge 90 and the dose indicator
80, that correspond to zero unit and max dose positions
of the device. The drive sleeve 101 is rotationally re-
strained during dialing via a splined interface to the hous-
ing (proximal cap 12), such that, via the drive tube 102,
the piston rod 130 is rotationally and axially constrained
to the housing 10. The splined interface between the drive
sleeve 101 and the proximal cap 12 prevents the drive
sleeve 101 from rotating, during setting of a dose, under
the permanently applied torque from the motor spring
110.

[0050] Rotation of the dose indicator 80 generates ax-
ial motion of the sliding gauge 90, relative to the housing
10, via its threaded engagement with the dose indicator
80 and its rotational constraint, via splines, to the main
housing 11. Axial motion of the sliding gauge 90 is con-
strained in both the distal and proximal directions by abut-
ments of the end face of the thread on the sliding gauge
90 with the abutment surfacesin the recessed threadform
on the dose indicator 80.

[0051] There are zero and maximumdose stops, which
are generated by abutments between the sliding gauge
90 and the dose indicator 80. A section of helically formed
thread on the sliding gauge 90 interfaces with arecessed
threadform in the outer cylindrical surface of the dose
indicator 80. This recessed threadform is limited at either
end by an abutment surface. Figure 4 shows the zero
unitabutmentsurface 81 and the corresponding stop sur-
faces 91 (zero dose) and 92 (maximum dose) on the
sliding gauge 90. The maximum dose stop surface on
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the opposite end of the threadform on dose indicator 80
is not visible in Figure 4. In the zero unit position the
sliding gauge 90 is at its extreme distal position. The slid-
ing gauge 90 moves in the proximal direction as a dose
is dialed up by the user, until a similar abutment occurs
corresponding to the maximum dose position of the de-
vice.

[0052] At any time during dose setting and dose dis-
pensing, the dose position of the device is displayed to
the user through an aperture in the sliding gauge 90.
Dose position markings are applied to the dose indicator
80 in a helical pattern, the pitch of the helical pattern of
numbers matches the helical pitch of the threaded inter-
face between the dose indicator 80 and the sliding gauge
90. For each dose position, a specific portion of the helical
pattern of numbers is visible through the aperture in the
sliding gauge 90 as shown in Figures 5a to 5c. The ap-
erture in the sliding gauge 90 aligns to a larger aperture
in the main housing 11. The sliding gauge 90 extends in
the proximal and distal directions, either side of the ap-
erture, for a sufficient length, such that the sliding gauge
90 obscures the helical pattern of numbers on the dose
indicator 80 which would otherwise be visible through the
larger aperture in the housing. The travel of the sliding
gauge 90 is defined by the pitch of the threaded interface
with the dose indicator 80. The larger aperture in the main
housing 11 therefore makes visible to the user the surface
of the sliding gauge 90 and the aperture of the sliding
gauge 90 through which a portion of the helical pattern
of numbers is visible. The larger aperture in the housing
may be covered by a transparent lens element, which
may provide magnification of the number display.
[0053] In the embodiment depicted in the Figures, the
axial motion of the sliding gauge 90 is utilized to provide
additional user feedback of the dose position of the de-
vice, which is considered particularly beneficial during
dispensing of a dose. As shown in Figures 6a to 6¢c and
7 additional gauge apertures (slots) are provided in the
main housing 11, through which a surface of the sliding
gauge 90 is visible. As the sliding gauge 90 moves in the
proximal direction, as a dose is dialed, the distal end of
the sliding gauge 90 moves within the gauge apertures,
uncovering a further surface of the device. This further
surface may be a stationary element of the device, which
is rigidly constrained to the housing 10. In an alternative
embodiment this further surface may be a moving ele-
ment of the device, such as the cylindrical surface of the
dose indicator 80. The further surface may be colored to
indicate a specific type of medicament, it may have mark-
ings or graphics to improve communication of dialing or
dispensing progress to the user.

[0054] The length of the further surface which is un-
covered, and therefore visible, by the proximal movement
of the sliding gauge 90 is proportional to the dose position
of the device, and therefore the size of the dose currently
dialed. The visible further surface therefore provides an
analog indication, or analog gauge, of the size of the dose
dialed. The length of the analog gauge is defined by the



Termin ,,1¢k*, jak se zde pouziva, znamena farmaceuticky preparat obsahujici alesponl jednu

farmaceuticky u¢innou slouceninu,

pficemz v jednom provedeni ma farmaceuticky ¢inna slouc¢enina molekulovou hmotnost do
1500 Da a/nebo je peptidem, proteinem, polysacharidem, vakcinou, DNA, RNA, enzymem,
protilatkou nebo jejim fragmentem, hormonem nebo oligonukleotidem, anebo smési vyse

uvedenych farmaceuticky uc¢innych sloucenin,

pficemz v dal$im provedeni je farmaceuticky ucinna sloucenina pouzitelna pro 1é¢bu a/nebo
profylaxi diabetes mellitus nebo komplikaci spojenych s diabetes mellitus, jako je diabeticka
retinopatie, tromboembolické poruchy, jako je hluboka zilni nebo pulmonarni
tromboembolie, akutni koronarni syndrom (ACS), angina pectoris, infarkt myokardu,
rakovina, makularni degenerace, zanét, senna ryma, ateroskleréza a/nebo revmatoidni

artritida,

pfi¢emz v dal§im provedeni farmaceuticky u¢inna slouc¢enina obsahuje alespon jeden peptid
pro lécbu a/nebo profylaxi diabetes mellitus nebo komplikaci spojenych s diabetes mellitus,

jako je diabeticka retinopatie,

pficemz v dal$im provedeni farmaceuticky u€inna sloucenina obsahuje alespon jeden lidsky
inzulin nebo analog ¢i derivat lidského inzulinu, glukagon-like peptid (GLP-1) nebo jeho
analog €i derivét, nebo exendin 3 ¢i exendin 4 nebo analog ¢i derivat exendinu 3 nebo

exendinu 4.

Analogy inzulinu jsou naptiklad Gly(A21), Arg(B31), Arg(B32) lidsky inzulin; Lys(B3),
Glu(B29) lidsky inzulin; Lys(B28), Pro(B29) lidsky inzulin; Asp(B28) lidsky inzulin; lidsky
inzulin, pfi¢emz prolin v pozici B28 je nahrazen aminokyselinami Asp, Lys, Leu, Val nebo
Ala, a kde lysin v pozici B29 mize byt nahrazen aminokyselinou Pro; Ala(B26) lidsky
inzulin; Des(B28-B30) lidsky inzulin; Des(B27) lidsky inzulin a Des(B30) lidsky inzulin.

Inzulinové derivaty jsou naptiklad B29-N-myristoyl-des(B30) lidsky inzulin; B29-N-
palmitoyl-des(B30) lidsky inzulin; B29-N-myristoyl lidsky inzulin; B29-N-palmitoyl lidsky
inzulin; B28-N-myristoyl LysB28ProB29 lidsky inzulin; B28-N-palmitoyl-LysB28ProB29
lidsky inzulin; B30-N-myristoyl-ThrB29LysB30 lidsky inzulin; B30-N-palmitoyl-
ThrB29LysB30 lidsky inzulin; B29-N-(N-palmitoyl-Y-glutamyl)-des(B30) lidsky inzulin;
B29-N-(N-lithocholyl-Y -glutamyl)-des(B30) lidsky inzulin; B29-N-(w-
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pitch of the threaded interface between the dose indicator
80 and the sliding gauge 90, and therefore is independent
from the mechanism interfaces within the device related
to dose delivery. The analog gauge can therefore show
greater axial movement for each dose increment that the
required axial movement of the piston rod. The gauge
apertures in the housing can be positioned independently
from the number display aperture.

[0055] In particular, the apertures may be located on
the main housing 11 in a location which is visible to the
user during dispense of a dose. This may be close to the
distal end of the device. Particularly this may be a location
inwhich the numberdisplay of the dose indicator 80 could
not feasibly be located. There may also be a plurality of
gauge apertures. In particular there may be two gauge
apertures, located on opposite sides of the device as
shown in Figures 6a to 6¢ and 7. This increases the vis-
ibility of the analog gauge feature for users with a pref-
erence for left handed operation, or those users with a
preference to hold the device with an alternative grip.
[0056] The analog gauge is particularly beneficial as
an indicator of the dose position of the device during dis-
pense of a dose. During dispense of a dose the number
digit display may be changing too quickly for individual
dose position markings to be legible. it may therefore be
difficult for the user to understand the rate at which the
dose is being dispensed, and the amount of medicament
still to be dispensed. The axial motion of the analog
gauge, which increasingly covers the further surface as
a dose is dispensed, gives a simple visible indicator of
the dispense rate and the amount of medicament still be
to dispensed during the dispense event.

[0057] Feedback during dose setting is provided by an
interaction between the dial tube 40 and the clicker 60.
The clicker 60 is splined to the housing 10, and the dis-
pense spring 70 forces the clicker 60 into axial engage-
ment with the dial tube 40. As shown in Figure 11, there
is an axial toothed interface between the components
and the clicker 60 shuttles axially as the dial tube 40 is
rotated, providing detented orientations. The dial tube 40
is rigidly coupled to the dispense button 30, which is
splined to the dial grip 20.

[0058] With a dose set as described above, it is pos-
sible to reduce (cancel) the set dose without dispensing
by rotating dial grip 20 in the opposite direction. The re-
duced dose is indicated by the displays as mentioned
above. Further, with a dose set, dispensing of the dose
may be initiated by pressing the dispense button 30 by
the user, which displaces the button in the distal direction.
Figures 8a and 8b show the proximal end of the device
with button 30 released, i.e. in the dose setting position,
(Figure 8a) and with button 30 depressed, i.e. in the dose
dispensing paosition, (Figure 8b). The following compo-
nents are axially displaced during dispensing: dispense
button 30, dial tube 40, last dose nut 50, clicker 60, drive
sleeve 101, motor spring 110 and storage spool 120.
[0059] In an alternative embodiment, the dial grip and
dispense button may be combined such that the dial grip
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is also displaced axially during dispensing.

[0060] Spline teeth on the dispense button 30 engage
with corresponding spline teeth on the proximal cap 12,
which forms part of the main housing 11, constraining
rotation of the dispense button 30 during dispensing. The
dial tube 40, which is rigidly coupled to the dispense but-
ton 30, is displaced axially such that it disengages its
splined interface with the dose indicator 80. The clicker
60 is also displaced axially, which compresses the dis-
pense spring 70. The axial force applied by the user is
reacted by the dispense spring 70, and by an axial abut-
ment between the dispense button 30 and the proximal
cap 12. The dial grip 20 remains splined to the dispense
button 30, and is therefore rotationally constrained. As
the dial grip 20 is rotationally constrained and is decou-
pled from the dose indicator 80 during dispensing, the
user is unable to input abuse torques to the dispensing
mechanism or mistakenly adjust the dose.

[0061] By pressing button 30, the drive sleeve 101,
which is axially located by the dispense button 30 and
the dial tube 40 is moved axially so that it first engages
spline features 105, 83 with the dose indicator 80, i.e.
engaging clutch 105, 83, then disengages fromiits splined
interface 106, 14 with the housing 10. The motor spring
110, which is wrapped around a cylindrical surface of the
drive sleeve 101, is also moved axially. In the embodi-
ment shown in Figure 9b, a radial flange on the storage
spool 120 engages with a circumferential groove on the
drive sleeve 101, such that there relative axial position
is constrained. In the alternative embodiment of Figure
9a, the material of the motor spring 110 transmits the
axial motion to the storage spool 120 so that there is no
direct axial interface between the drive sleeve 101 and
storage spool 120. Once the drive sleeve 101 is axially
displaced it is no longer rotationally constrained, and is
able to rotate under the action of the motor spring 110.

[0062] Via the geared interface between the drive
sleeve 101 and the drive tube 102, the drive tube 102 is
rotated which then drives the piston rod 130 through the
housing into the cartridge and against a bung located
therein, dispensing liquid medicament from the cartridge.
During dispensing, the splined engagement between the
drive sleeve 101 and the dose indicator 80, created by
axial displacement of the drive sleeve 101, causes the
dose indicator 80 to rotate back towards the zero unit
position.

[0063] Key interfaces during dispensing are: the dis-
pense button 30 is axially displaced by the user, creating
a splined engagement with the housing 10, the dial tube
40 disengages from its splined engagementwith the dose
indicator 80, the drive sleeve 101 is axially displaced,
creating a splined engagement with the dose indicator
80, and disengaging its splined engagement with the
housing, the geared interface between the drive sleeve
101 and the drive tube 102 remains engaged (however,
the amount of overlap between the gear teeth increases
as the drive sleeve 101 moves axial, whilst the drive tube
102 remains stationary), the splined interface between



karboxyheptadekanoyl)-des(B30) lidsky inzulin a B29-N-(w-karboxyheptadekanoyl) lidsky

inzulin.

Exendin 4 napiiklad znamena exendin 4(1-39), peptid sekvence H-His-Gly-Glu-Gly-Thr-
Phe-Thr-Ser-Asp-Leu-Ser-Lys-GIn-Met-Glu-Glu-Glu-Ala-Val-Arg-Leu-Phe-lle-Glu-Trp-
Leu-Lys-Asn-Gly-Gly-Pro-Ser-Ser-Gly-Ala-Pro-Pro-Pro-Ser-NH2.

Derivaty exendinu 4 jsou napiiklad vybrany z nésledujiciho seznamu sloucenin:
H-(Lys)4-des Pro36, des Pro37 Exendin-4(1-39)-NH2,
H-(Lys)5-des Pro36, des Pro37 Exendin-4(1-39)-NH2,
des Pro36 Exendin-4(1-39),
des Pro36 [Asp28] Exendin-4(1-39),
des Pro36 [IsoAsp28] Exendin-4(1-39),
des Pro36 [Met(O)14, Asp28] Exendin-4(1-39),
des Pro36 [Met(0)14, IsoAsp28] Exendin-4(1-39),
des Pro36 [Trp(02)25, Asp28] Exendin-4(1-39),
des Pro36 [Trp(02)25, I1soAsp28] Exendin-4(1-39),
des Pro36 [Met(0)14 Trp(02)25, Asp28] Exendin-4(1-39),

des Pro36 [Met(0)14 Trp(02)25, I1soAsp28] Exendin-4(1-39); nebo

des Pro36 [Asp28] Exendin-4(1-39),
des Pro36 [IsoAsp28] Exendin-4(1-39),
des Pro36 [Met(0)14, Asp28] Exendin-4(1-39),

des Pro36 [Met(0)14, IsoAsp28] Exendin-4(1-39),
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the drive tube 102 and the piston rod 130 remains en-
gaged, and the threaded interface between the piston
rod 130 and the housing remains engaged.

[0064] Dispensing of adose continues untilthe number
display of the dose indicator 80 and the analog gauge
return to their zero unit positions, when the zero unit abut-
ment 81, 91 engages between the dose indicator 80 and
the sliding gauge 90, or until the user releases the dis-
pense button 30. When the zero unit abutment engages,
torque from the motor spring 110 is reacted via the dose
indicator 80 and sliding gauge 90 into the housing 10.
When the user releases the dispense button 30, the ac-
tion of the dispense spring 70 acts to return the axially
displaced components to their proximal positions, which
reengages the splined interface between the drive sleeve
101 and the housing, and reestablishes the connection
between the dial grip 20 and the dose indicator 80, so
that the user can modify the set dose as required.
[0065] As a preferred option, the device comprises a
lastdose stop including a lastdose nut 50 which is thread-
edly engaged with the dial tube 40 and rotationally con-
strained to the clicker 60 via a splined interface. As the
dial tube 40 is rotated to set a dose, the last dose nut 50
advances along the threaded path on the dial tube 40
towards a rotational abutment with stop surfaces 41 and
51 (Figure 10), occurring at the proximal end of the
threaded path. When the last dose nut 50 reaches the
proximal end of the threaded path, a rotational abutment
is created by contact of surfaces 41 and 51 which rota-
tionally couples the dial tube 40 to the clicker 60. As the
clicker 60 is splined to the housing 10, the dial tube 40
becomes rotationally constrained and the user is unable
to increase the set dose. The length of the threaded path
on the dial tube 40 corresponds to the maximum number
of doses that can be dispensed from the device. During
dispensing, the dial tube 40 is rotationally constrained to
the housing, via the splined engagement between the
dispense button 30 and the proximal cap 12, occurring
when the dispense button 30 is axially displaced. The
last dose nut 50, dial tube 40 and clicker 60 are therefore
held stationary, relative to the housing 10 during a dis-
pense event.

[0066] During dose dispense, audible feedback is cre-
ated by the interaction of the drive tube 102 and housing
10. As shown in Figure 12 a compliant clicker arm 103
is integrated into the drive tube 102 which is deflected
as the drive tube 102 rotates inside a profiled surface in
the main housing 11. The clicker arm 103 is positioned
on the drive tube 102 aligned with the spline features on
the inner bore which engage with the pistonrod 130. The
spline features on the piston rod 130 create clearance,
enabling the clicker arm 103 to be deflected.

[0067] The profiled surface in the housing may have
repetitive features corresponding to each delivered unit,
which generate dispense ‘clicks’ for each dispensed unit.
In an alternative embodiment the profiled surface may
have repetitive features corresponding to a plurality of
delivered units, which generate dispense ’clicks’ when
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some multiple of units has been delivered. For example,
this may be every second unit, or in another example this
may be every sixth unit. Increasing the numbers of doses
between successive dispense ‘clicks’ may be beneficial
in a device with a high dispense rate.

[0068] At the completion of the delivery of a dose, as
the dose indicator 80 returns to its zero unit orientation,
and the sliding gauge 90 returns to its zero unit position,
additional audible feedback is created by the interaction
of the dose indicator 80, sliding gauge 90 and the clicker
60. This interaction is dependent on the axial position of
the clicker 60, and only occurs during dispense, when
the clicker 60 is in its distal position, when the dispense
button 30 is depressed by the user. By utilizing the axial
position of the dispense button 30 to create this interac-
tion, the end of dose feature does not need to be over-
hauled by the user during dialing of a dose.

[0069] In the embodiment shown in Figures 13ato 14,
a compliant end of dose clicker arm 82 is incorporated
into the dose indicator 80, in a region of the dose indicator
80 which contains the threadform which engages with
the thread on the sliding gauge 90. During dialing of a
dose, this compliant end of dose clicker arm 82 is in its
natural (unstressed) state as shown in Figure 13a, and
is not disturbed by the motion of the sliding gauge 90 as
itadvances away from, or towards, its zero unitabutment.
When the user depresses the dispense button 30, the
clicker 60 is displaced distally. Displacement of the click-
er 60, which is located internally to the dose indicator 80,
creates an abutment between a distal face of the clicker
60 and a protrusion on the end of dose clicker arm 82,
such that the end of dose clicker arm 82 is deflected
distally as shown in Figure 13b. Deflection of the end of
dose clicker arm 82 is independent of the orientation of
the dose indicator 80.

[0070] When the dispense button 30 is depressed, the
device will dispense medicament. The dose indicator 80
will rotate anti-clockwise (when viewed from the proximal
end of the device) and the sliding gauge 90 will move
distally. With the dispense button 30 depressed, move-
ment of the dose indicator 80 and sliding gauge 90 in the
opposing directions is not possible. As the sliding gauge
90 approaches its zero unit abutment with the dose indi-
cator 80, the helical thread on the sliding gauge 90 en-
gages with the deflected end of dose clicker arm 82. The
tip of the end of dose clicker arm 82 is deformed in the
proximal direction by the sliding gauge 90. This gener-
ates an increased axial contact force between the clicker
60 and the end of dose clicker arm 82, which via the direct
load path to the dispense button 30 is felt by the user.
The tip of the end of dose clicker arm 82 continues to be
deformed proximally until the zero unit abutment position
is reached, when a recess feature 93 (Figure 14) within
the helical thread on the sliding gauge 90 releases the
tip of the end of dose clicker arm 82, which returns to its
deflected state. The release of the tip of the end of dose
clicker arm 82 generates an impact with the recessed
feature 93 which produces an audible ‘click’. As the tip
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des Pro36 [Trp(02)25, Asp28] Exendin-4(1-39),

des Pro36 [Trp(02)25, I1soAsp28] Exendin-4(1-39),

des Pro36 [Met(0)14 Trp(02)25, Asp28] Exendin-4(1-39),

des Pro36 [Met(0O)14 Trp(02)25, IsoAsp28] Exendin-4(1-39),

kde skupina -Lys6-NH2 miiZe byt vazana na C-konec derivatu exendinu 4;

nebo derivat exendinu 4 sekvence

des Pro36 Exendin-4(1-39)-Lys6-NH2 (AVE0010),

H-(Lys)6-des Pro36 [Asp28] Exendin-4(1-39)-Lys6-NH2,

des Asp28 Pro36, Pro37, Pro38Exendin-4(1-39)-NH2,

H-(Lys)6-des Pro36, Pro38 [Asp28] Exendin-4(1-39)-NH2,

H-Asn-(Glu)5des Pro36, Pro37, Pro38 [Asp28] Exendin-4(1-39)-NH2,

des Pro36, Pro37, Pro38 [Asp28] Exendin-4(1-39)-(Lys)6-NH2,

H-(Lys)6-des Pro36, Pro37, Pro38 [Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-(Lys)6-des Pro36 [Trp(02)25, Asp28] Exendin-4(1-39)-Lys6-NH2,

H-des Asp28 Pro36, Pro37, Pro38 [Trp(02)25] Exendin-4(1-39)-NH2,
H-(Lys)6-des Pro36, Pro37, Pro38 [Trp(02)25, Asp28] Exendin-4(1-39)-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Trp(02)25, Asp28] Exendin-4(1-39)-NH2,

des Pro36, Pro37, Pro38 [Trp(02)25, Asp28] Exendin-4(1-39)-(Lys)6-NH2,
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of the end of dose clicker arm 82 is released, the axial
contact force between the clicker 60 and the end of dose
clicker arm 82 is suddenly reduced, which via the direct
load path to the dispense button 30 is felt by the user.
[0071] The user is therefore provided with audible and
tactile feedback indicating that dispense of the dose has
completed, and that the device has returned to the zero
unit position.

[0072] In an alternative embodiment shown in Figures
15a to 15f, a compliant end of dose clicker arm 82 is
incorporated into the dose indicator 80 which is deflected
radially by the displacement of the clicker 60 during dis-
pense. A protrusion on the sliding gauge 90 deforms the
deflected end of dose clicker arm 82 radially as the sliding
gauge 90 approaches the zero unit abutment. When the
zero unit position is reached, the protrusion on the sliding
gauge 90 releases the deflected end of dose clicker arm
82, which may contact a further surface on the sliding
gauge 90 oronthe housing 10. Inits natural state (Figures
15a to 15¢), during dialing, the end of dose clicker arm
82 has a similar overall diameter to the main cylindrical
surface of the dose indicator 80. The end of dose clicker
arm 82 is therefore able to rotate freeing without contact-
ing the protrusion on the distal end of the sliding gauge
90. This enables the user to dial up from the zero unit
position without overhauling the end of dose clicker arm
82.

[0073] During dispensing, when the dispense button
30 is depressed, the clicker 60 is displaced distally. Its
outer cylindrical surface contacts a boss on the inner sur-
face of the end of dose clicker arm 82, causing the end
of dose clicker arm 82 to be deflected radially (Figure
15d). This radial deflection increases the effective diam-
eter at the tip of the end of dose clicker arm 82. The dose
indicator 80 is free to rotate without any further interaction
with the end of dose clicker arm 82 whilst the sliding
gauge 90 is proximally displaced (i.e. at dose position >
5 units). As the sliding gauge 90 approaches its zero unit
position and the dose indicator 80 approaches its zero
unit orientation, the protrusion on the sliding gauge 90
engages with the deflected end of dose clicker arm 82.
The tip of the end of dose clicker arm 82 is deformed
radially by the contact with the protrusion on the sliding
gauge 90 (Figure 15e). As the dose indicator 80 rotates
to the zero unit position, the tip of the end of dose clicker
arm 82 rotates past the protrusion, so that the end of
dose clicker arm 82 is released and returns to its deflect-
ed state (Figure 15f). The tip of the end of dose clicker
arm 82 can contact a further surface on the sliding gauge
90, or the housing to generate a click’. This embodiment
minimizes the disturbance of the threadform surface of
the dose indicator 80, which may be used as a visual
element of the analog gauge feature of the device.
[0074] The motor spring 110 consists of a long strip of
material, which has been rolled such that its natural state
is to form a tightly wound spiral with a small inner diam-
eter. The motor spring 110 is fitted onto the storage spool
120, which consists of a cylindrical surface with an outer
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diameter slightly larger than the natural inner diameter
of the motor spring 110. There is no anchorage at the
inner end of the motor spring 110 to the storage spool
120. The storage spool 120 may be a simple tube of
material. Alternatively the storage spool may have a
flange at one end, or it may have flanges at both ends.
The flanges act to constrain and guide the material strip
of the motor spring 110.

[0075] The outer end of the strip of material of the motor
spring 110 may not be rolled, such that the end of the
stripremains flat and does notwind itself onto the storage
spool 120. The end of the strip of material of the motor
spring 110 may have a profiled endform, to facilitate an-
chorage of the strip to features on the drive sleeve 101.
As shown in Figure 16 the endform may consist of a por-
tion 111 of wide length of strip at the extreme end of the
strip, followed by a portion 112 of narrowed length of
strip, befare returning to the standard strip width. There
may be a significant manufacturing tolerance associated
with the length of the flat section of the strip on the end
of the material of the motor spring 110, which must be
accommodated during the assembly process.

[0076] The drive sleeve 101 consists of an outer cylin-
drical surface which forms the drive spool surface, onto
which the motor spring 110 material is wound as the mo-
tor spring 110 is charged. Anchorage features are pro-
vided in the drive spool surface which engage with the
endform of the strip of material of the motor spring 110.
The anchorage features may include an axial slot 107 in
the surface of the drive spool, which is significantly wider
than the thickness of the strip. An axial slot 107 which is
significantly wider than the thickness of the strip is ad-
vantageous during assembly of the motor spring 110 with
the drive sleeve 101, as it can accommodate greater var-
iation and tolerances in the position and alignment of the
components.

[0077] The storage spool 120, with the motor spring
110 wound onto it, is moved towards the drive sleeve
101, so that the end of the material strip passes through
the axial slot in the drive sleeve 101. Passing the material
strip though the slot 107 in this orientation enables a larg-
er tolerance in the length of the flat end of the strip to be
accommodated, as subsequent assembly stages are in-
sensitive to the amount by which the extreme end of the
strip protrudes into the inner bore of the drive sleeve 101.
[0078] To engage the endform on the strip of material
with the anchorage features in the drive sleeve 101, the
drive sleeve 101 is rotated. The sense of rotation applied
to the drive sleeve 101 to engage the anchorage feature
is the same as the sense of rotation required to charge
the motor spring 110. As the drive sleeve 101 is rotated,
the strip of material is contacted by the radial faces of
the axial slot 107 in the drive sleeve 101. This causes
the strip of material to be deflected and the storage spool
120 to rotate. Rotation of the drive sleeve 101 continues
until the strip of material becomes tangentially aligned to
the cylindrical drive spool surface as shown in Figure 17.
Once the strip material is tangential to the cylindrical sur-
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H-(Lys)6-des Pro36, Pro37, Pro38 [Trp(02)25, Asp28] Exendin-4(1-39)-(Lys)6-NH2,

H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Trp(02)25, Asp28] Exendin-4(1-39)-(Lys)6-
NH2,

H-(Lys)6-des Pro36 [Met(0)14, Asp28] Exendin-4(1-39)-Lys6-NH2,

des Met(O)14 Asp28 Pro36, Pro37, Pro38 Exendin-4(1-39)-NH2,
H-(Lys)6-desPro36, Pro37, Pro38 [Met(O)14, Asp28] Exendin-4(1-39)-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(0O)14, Asp28] Exendin-4(1-39)-NH2,
des Pro36, Pro37, Pro38 [Met(0)14, Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-(Lys)6-des Pro36, Pro37, Pro38 [Met(0)14, Asp28] Exendin-4(1-39)-(Lys)6-NH2,

H-Asn-(Glu)5 des Pro36, Pro37, Pro38 [Met(0)14, Asp28] Exendin-4(1-39)-(Lys)6-
NH2,

H-Lys6-des Pro36 [Met(0)14, Trp(02)25, Asp28] Exendin-4(1-39)-Lys6-NH2,
H-des Asp28 Pro36, Pro37, Pro38 [Met(0)14, Trp(02)25] Exendin-4(1-39)-NH2,
H-(Lys)6-des Pro36, Pro37, Pro38 [Met(O)14, Asp28] Exendin-4(1-39)-NH2,

H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(0)14, Trp(02)25, Asp28] Exendin-4(1-
39)-NH2,

des Pro36, Pro37, Pro38 [Met(0)14, Trp(02)25, Asp28] Exendin-4(1-39)-(Lys)6-
NH2,

H-(Lys)6-des Pro36, Pro37, Pro38 [Met(0)14, Trp(02)25, Asp28] Exendin-4(S1-39)-
(Lys)6-NH2,

H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(0)14, Trp(02)25, Asp28] Exendin-4(1-
39)-(Lys)6-NH2;
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face, the endform on the strip material becomes fully en-
gaged with the anchorage feature on the drive sleeve
101.

[0079] The anchorage feature on the drive sleeve 101
consists of a narrow recess 104 which matches the nar-
rowed strip width 112 on the endform of the motor spring
110 material. Either side of this narrow recess 104, the
cylindrical drive spool surface generates an abutment
surface, with the wide length 111 of strip at the extreme
end of the strip, created from a pocketed region on the
inner cylindrical surface of the drive sleeve 101. When
fully engaged, the extreme end 111 of the strip of material
of the motor spring 110 occupies this pocketed region,
such that a plain cylindrical bore of the drive sleeve 101
is maintained. Maintaining this plain cylindrical bore is
advantageous as it provides a free running bearing sur-
face with the dial tube 40.

[0080] Once the motor spring 110 endform is fully en-
gaged with the drive sleeve 101, the drive sleeve 101
can be rotated a number of turns to charge the motor
spring 110. Once charged, the majority of material of the
motor spring 110 is wrapped around the drive sleeve 101.
During dispensing of a dose, strip material is transferred
back to the storage spool 120. When the last dose from
the device has been dispensed, the majority of material
of the motor spring 110 has been transferred back to the
storage spool 120.

Claims
1. A handheld injection device comprising

- a housing (10),

- a piston rod (130) located within the housing
(10),

- a drive member (100),

- a power reservoir (110) for driving the drive
member (100) comprising a reverse wound flat
spiral spring as a power reservoir having a first
end attached to a first spool (120) and a second
end attached to a second spool,

characterized in that the drive member (100) is per-
manently coupled to the piston rod (130), wherein
the drive member (100) is axially movable between
a dose setting position, in which the drive member
(100) is rotationally constrained to the housing (10),
and a dose dispensing position, in which the drive
member (100) is rotationally de-coupled from the
housing (10), and wherein the second spool is axially
and rotationally constrained to drive member (100).

2. The injection device according to claim 1, wherein
the second end of the spring (110) comprises a por-
tion (112) of reduced width and a free end portion
(111) having an increased width compared with the
portion (112) of reduced width, and wherein the drive
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member (100) comprises a cylindrical spool portion
having an axial slot (107) and an adjacent narrow
recess (104).

The injection device according to claims 1 or 2, fur-
ther comprising a dose indicator (80), which is axially
constrained to the housing (10) and which during
dose setting rotates relative to the housing (10) in
either a first direction or a second opposite direction
and which during dose dispensing rotates relative to
the housing (10) in the second opposite direction.

The injection device according to claim 3, further
comprising a gauge element (90), which is at least
partly interposed between the housing (10) and the
dose indicator (80) and at least partly visible through
at least one aperture or window of the housing (10),
wherein the gauge element (90) is axially guided
within the housing (10) and in threaded engagement
with the dose indicator (80) such that rotation of the
dose indicator (80) causes an axial displacement of
the gauge element (90).

The injection device according to claims 3 and 4,
further comprising a limiter mechanism (81; 91, 92)
defining a maximum settable dose and a minimum
settable dose, which limiter mechanism comprises
a first rotational stop (81) on the dose indicator (80)
and a first counter stop (91) on the gauge element
(90), which abut in the minimum dose (zero) position,
and a second rotational stop on the dose indicator
(80) and a second counter stop (92) on the gauge
element (90), which abut in the maximum dose po-
sition.

The injection device according to claims 3 and 4,
wherein the housing (10) has an aperture or window
and the gauge element (90) has a further aperture
or window, which is positioned with respect to the
aperture or window of the housing (10) such that at
least a part of the dose indicator (80) is visible
through the apertures or windows.

The injection device according to any of the preced-
ing claims, further comprising an axially displaceable
dispense button (30) and a dial grip (20) which is
axially constrained to the housing (10).

The injection device according to claim 7, further
comprising a clicker sleeve (60) which is rotationally
constrained to the housing (10) and is axially dis-
placeable relative to the housing (10) between a
proximal dose setting position and a distal dose dis-
pensing position, wherein the clicker sleeve (60)
comprises teeth releasably engaging corresponding
teeth of a further element (40) which is rotatable dur-
ing dose setting.
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nebo farmaceuticky vhodna siil nebo solvat kteréhokoliv z vySe uvedenych derivata exendinu
4.

Hormony jsou napiiklad hormony hypofyzy nebo hormony hypotalamu nebo regula¢ni
aktivni peptidy a jejich antagonisté, jak je uvedeno v publikaci Rote Liste, ed. 2008, kapitola
50, jako jsou gonadotropin (follitropin, lutropin, choriongonadotropin, menotropin),
somatropin (so-matropin), desmopressin, terlipressin, gonadorelin, triptorelin, leuprorelin,

buserelin, nafarelin, goserelin.

Polysacharidem je napiiklad glukosaminoglykan, kyselina hyaluronova, heparin, heparin s
nizkou molekulovou hmotnosti ¢i heparin s ultranizkou molekulovou hmotnosti nebo jejich
derivaty, nebo sulfatovana, napt. polysulfatovana, forma vyse uvedenych polysacharidi
a/nebo jejich farmaceuticky vhodna sul. P¥ikladem farmaceuticky vhodné soli

polysulfatovaného nizkomolekularniho heparinu je enoxaparin sodny.

Protilatky jsou globularni plazmatické proteiny (~ 150 kDa), které jsou také znamé jako
imunoglobuliny, které sdileji zakladni strukturu. Jelikoz obsahuji cukrové fetézce ptidané k
aminokyselinovym zbytkiim, jsou to glykoproteiny. Zakladni funkéni jednotkou kazdé
protilatky je monomer imunoglobulin (Ig) monomer (obsahujici pouze jednu Ig jednotku);
sekretované protilatky mohou byt také dimerické se dvéma Ig jednotkami, jako je IgA,
tetramerické se ¢tyimi Ig jednotkami, jako je IgM u kostnatych ryb, nebo pentamerické s péti

Ig jednotkami, jako je IgM u savci.

Ig monomer je molekula ve tvaru ,,Y*, ktera se sklada ze &ty polypeptidovych fetézcl; dva
identické tézkeé fetézce a dva identické lehké fetézce jsou spojené disulfidickymi vazbami
mezi cysteinovymi zbytky. Kazdy tézky fetézec ma délku asi 440 aminokyselin; kazdy lehky
fetézec ma délku priblizné 220 aminokyselin. Tézké a lehké fetézce v sobé vzdy obsahuji
disulfidové vazby, které stabilizuji jejich skladani. Kazdy fetézec je slozen ze strukturalnich
domén, které se nazyvaji Ig domény. Tyto domény obsahuji asi 70 az 110 aminokyselin a
jsou rozdéleny do riiznych kategorii (napfiklad variabilni (V) a konstantni (C)) podle jejich
velikosti a funkce. Maji charakteristicky imunoglobulinovy zahyb, ve kterém dva { listy
vytvaieji ,,sendvicovy* tvar, ktery je udrzovan pohromade¢ interakci mezi konzervovanymi

cysteiny a jinymi nabitymi aminokyselinami.

10.

1.

12

13.

14

15.
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The injection device according to claim 7, wherein
the dose indicator (80) comprises a flexible clicker
arm (82), which is displaceable by the clicker sleeve
(60) in afirst direction and only during dose dispens-
ing when the device reaches its minimum dose (zero)
position in a second, opposite direction by a protrud-
ing section of the gauge element (90).

The injection device according to claims 7 or 8, fur-
ther comprising a last dose protection mechanism
(40,50, 60) for preventing the setting of adose, which
exceeds the amount of liquid leftin a cartridge, which
last dose protection mechanism comprises a nut
member (50) located interposed between the clicker
sleeve (60) and a dial sleeve (40).

The injection device according to any of the preced-
ing claims, wherein first spoal (120) is located con-
centrically with the piston rod (130) on a first longi-
tudinal axis (1), and the second spool is located on
a second longitudinal axis (Il), wherein the first lon-
gitudinal axis (1) is parallel to and spaced from the
second longitudinal axis (I1).

The injection device according to claim 11, wherein
the drive member (100) comprises a drive tube (102)
which is rotatable about the first longitudinal axis (I)
and a drive sleeve (101) which is rotatable about the
second longitudinal axis (I1).

The injection device according to claim 12, wherein
the drive sleeve (101) is axially movable between
the dose setting position, in which the drive sleeve
(101) is rotationally constrained to the housing (10),
and the dose dispensing position, in which the drive
sleeve (101) is rotationally de-coupled from the
housing (10), and wherein the drive tube (102) is
permanently rotationally coupled to the drive sleeve
(101).

The injection device according to any of the preced-
ing claims, further comprising a clutch (83, 105) pro-
vided interposed between the dose indicator (80)
and the drive member (100), wherein the clutch (83,
105) allows relative rotational movement between
the dose indicator (80) and the drive member (100)
during dose setting and prevents relative rotational
movement between the dose indicator (80) and the
drive member (100) during dose dispensing.

The injection device according to any of the preced-
ing claims comprising a cartridge containing a med-
icament.

Patentanspriiche

1.

Handgehaltene Injektionsvorrichtung, umfassend
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- ein Gehause (10),

- eine Kolbenstange (130), die im Gehause (10)
angeordnet ist,

- ein Antriebselement (100),

- einen Energiespeicher (110) zum Antreiben
des Antriebselements (100), umfassend eine
umgekehrt gewickelte flache Spiralfeder als En-
ergiespeicher, deren erstes Ende an einer ers-
ten Spule (120) befestigt ist und deren zweites
Ende an einer zweiten Spule befestigt ist,

dadurch gekennzeichnet, dass das Antriebsele-
ment (100) permanent mit der Kolbenstange (130)
verbunden ist, wobei das Antriebselement (100) zwi-
schen einer Dosiseinstellposition, in derdas Antrieb-
selement (100) drehfest am Geh&use (10) zurlick-
gehalten wird, und einer Dosisabgabeposition, inder
das Antriebselement (100) drehbar vom Gehause
(10) gelost ist, axial bewegbar ist, und wobei die
zweite Spule axial und drehfest am Antriebselement
(100) zuriickgehalten wird.

Injektionsvorrichtung nach Anspruch 1, wobei das
zweite Ende der Feder (110) einen Abschnitt (112)
mit reduzierter Breite und einen freien Endabschnitt
(111) mit erhéhter Breite im Vergleich zum Abschnitt
(112) mit reduzierter Breite umfasst und wobei das
Antriebselement (100) einen zylinderischen Spulen-
abschnitt mit einem axialen Schlitz (107) und einer
benachbarten schmalen Aussparung (104) umfasst.

Injektionsvorrichtung nach Anspruch 1 oder 2, ferner
umfassend einen Dosisanzeiger (80), der axial am
Gehéuse (10) zurtickgehalten wird und der sich wah-
rend der Dosiseinstellung beziiglich des Gehauses
(10) entweder in eine erste Richtung oder in eine
zweite, entgegengesetzte Richtung dreht und der
sich wahrend der Dosisabgabe bezlglich des Ge-
hauses (10) in die zweite, entgegengesetzte Rich-
tung dreht.

Injektionsvorrichtung nach Anspruch 3, ferner um-
fassend ein Messelement (90), das zumindest teil-
weise zwischen dem Geh&use (10) und dem Dosi-
sanzeiger (80) angeordnet ist und das zumindest
teilweise durch mindestens eine Offnung oder ein
Fenster des Gehzuses (10) sichtbar ist, wobei das
Messelement (90) axial im Gehause (10) gefiihrt
wird und mit dem Dosisanzeiger (80) in Gewinde-
eingriff steht, derart, dass eine Drehung des Dosis-
anzeigers (80) eine axiale Verschiebung des Mess-
elements (90) verursacht.

Injektionsvorrichtung nach den Anspriichen 3 und 4,
ferner umfassend einen Begrenzungsmechanismus
(81; 91, 92), der eine einstellbare Hochstdosis und
eine einstellbare Mindestdosis definiert, wobei der
Begrenzungsmechanismus eine erste Drehsperre
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Existuje pét typt tézkého fetézce savcich Ig, které se oznacuji a, J, €, v a p. Typ ptitomného
tézkého fetézce definuje izotyp protilatky; tyto fetézce se nachazeji v protilatkach IgA, IgD,
IgE, IgG a IgM (v daném potadi).

Ruizné tézkeé fetézce se lisi velikosti a slozenim; a a y obsahuji ptiblizné 450 aminokyselin a &
ptiblizné 500 aminokyselin, zatimco p a € maji piiblizné 550 aminokyselin. Kazdy tézky
fetézec ma dvé oblasti, konstantni oblast (CH) a variabilni oblast (VH). V ramci jednoho
druhu je konstantni oblast v podstaté identicka u vSech protilatek stejného izotypu, avsak lisi
se v protilatkach riznych izotypt. Tézké fetézce y, a a 6 maji konstantni oblast tvofenou
tfemi tandemovymi Ig doménami a pantovou oblast pro vétsi flexibilitu; tézké fetézce p a €
maji konstantni oblast sloZzenou ze ¢tyf imunoglobulinovych domén. Variabilni oblast
tézkého fetézce se lisi v protilatkach produkovanych riznymi B buitkami, avsak je stejna pro
v§echny protilatky produkované jedinou B bunikou nebo jedinym klonem B buiky. Variabilni
oblast kazdého tézkého fetézee je dlouha pfiblizné 110 aminokyselin a je sloZena z jediné Ig 8.

domény.

U savcu existuji dva typy imunoglobulinového lehkého fetézce oznacované jako A a k. Lehky
fetézec ma dvé po sob¢ jdouci domény: jednu konstantni doménu (CL) a jednu variabilni
doménu (VL). Ptiblizna délka lehkého fetézce je 211 az 217 aminokyselin. Kazda protilatka
obsahuje dva lehké fetézce, které jsou vzdy identické; U savci je v kazdé protilatce piitomen

pouze jeden typ lehkého fetézce, k nebo A.

Obecna struktura vsech protilatek velmi podobna; jedine¢na vlastnost dané protilatky je
uréena variabilnimi (V) oblastmi, jak je podrobné popsano vyse. Presnéji feceno, za vazbu k
antigenu, tj. za antigenovou specificitu, odpovidaji variabilni smy¢ky, tfi v lehkém (VL) a tfi

v tézkém (VH) fetézci. Tyto smycky jsou oznacovany jako oblasti urcujici komplementaritu

10.

(CD oblasti). Protoze k vazebnému mistu antigenu pfispivaji CD oblasti VH i VL domén, je
konec¢na antigenova specificita uréena kombinaci tézkych a lehkych fetézci, nikoliv pouze

samotnymi tézkymi nebo lehkymi fetézci.

,.Fragment protilatky* obsahuje alespoti jeden fragment vazajici antigen, jak je definovano

vyse, a vykazuje v podstaté stejnou funkci a specificitu jako Gplna protilatka, z niz je 1.

fragment odvozen. Omezené proteolytické §t€peni papainem §tépi Ig prototyp na tfi
fragmenty. Dva identické aminokoncové fragmenty, z nichz kazdy obsahuje jeden cely

fetézec L a asi polovinu fetézce H, jsou fragmenty vazajici antigen (Fab). Tteti fragment,
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(81) auf dem Dosisanzeiger (80) und eine erste Ge-
gensperre (91) aufdem Messelement (90), die inder
Paosition der Mindestdosis (null) aneinanderstoRen,
und eine zweite Drehsperre auf dem Dosisanzeiger
(80) und eine zweite Gegensperre (92) auf dem Mes-
selement (90), die in der Position der Hochstdosis
aneinanderstoRen, umfasst.

Injektionsvorrichtung nach den Anspriichen 3 und 4,
wobeidas Gehause (10) eine Offnung oder ein Fens-
ter aufweist und das Messelement (90) eine weitere
Offnung oder ein Fenster aufweist, die bzw. das be-
ziiglich der Offnung oder des Fensters des Gehau-
ses (10) derart angeordnet ist, dass zumindest ein
Teil des Dosisanzeigers (80) durch die Offnungen
oder Fenster sichtbar ist.

Injektionsvorrichtung nach einem der vorhergehen-
den Anspriiche, ferner umfassend einen axial ver-
schiebbaren Ausgabeknopf (30) und einen Wahlgriff
(20), der axial am Gehéuse (10) zuriickgehalten
wird.

Injektionsvorrichtung nach Anspruch 7, ferner um-
fassend eine Klickerhiilse (60), die drehfest am Ge-
hause (10) zuriickgehalten wird und bezuglich des
Gehauses (10) zwischen einer proximalen Dasisein-
stellposifiion und einer distalen Dosisabgabeposi-
tion axial verschiebbar ist, wobei die Klickerhiilse
(60) Zahne umfasst, die I6sbar in entsprechende
Zahne eines weiteren Elements (40), das wahrend
der Dosiseinstellung drehbar ist, eingreifen,

Injektionsvorrichtung nach Anspruch 7, wobei der
Dosisanzeiger (80) einen flexiblen Klickerarm (82)
umfasst, der von der Klickerhiilse (60) in eine erste
Richtung verschoben werden kann und nur wéhrend
der Dosisabgabe, wenn die Vorrichtung ihre Position
der Mindestdosis (null) erreicht, von einem vorra-
genden Abschnitt des Messelements (90) in eine
zweite, entgegengesetzte Richtung verschoben
werden kann.

Injektionsvorrichtung nach den Anspriichen 7 oder
8, ferner umfassend einen letzten Dosisschutzme-
chanismus (40, 50, 60) zur Verhinderung des Ein-
stellens einer Dosis, die die in einer Kartusche ver-
bleibende Fliissigkeitsmenge Uberschreitet, wobei
der letzte Dosisschutzmechanismus ein Mutternele-
ment (50) umfasst, das zwischen der Klickerhiilse
(60) und einer Wahlhllse (40) angeordnet ist.

Injektionsvorrichtung nach einem der vorhergehen-
den Anspriiche, wobeidie erste Spule (120) konzen-
trisch mit der Kolbenstange (130) auf einer ersten
Langsachse () angeordnet ist und die zweite Spule
aufeiner zweiten Langsachse (1) angeordnet ist, wo-
bei die erste Langsachse (l) parallel zur zweiten
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Langsachse (lI) und von dieser beabstandet ist.

Injektionsvorrichtung nach Anspruch 11, wobei das
Antriebselement (100) eine um die erste Langsach-
se () drehbare Antriebsrohre (102) und eine um die
zweite Langsachse (Il) drehbare Antriebshilse (101)
umfasst.

Injektionsvorrichtung nach Anspruch 12, wobei die
Antriebshiilse (101) zwischen der Dosiseinstellposi-
tion, in der die Antriebshiilse (101) drehfest am Ge-
hause (10) zurlickgehalten wird, und der Dosisab-
gabeposition, in der die Antriebshuilse (101) drehbar
vom Gehause (10) geldst ist, axial bewegbar ist und
waobei die Antriebsréhre (102) permanent drehbar
mit der Antriebshilse (101) verbunden ist.

Injektionsvorrichtung nach einem der varhergehen-
den Anspriiche, ferner umfassend eine Kupplung
(83, 105), die zwischen dem Dosisanzeiger (80) und
dem Antriebselement (100) angeordnet ist, wobei
die Kupplung (83, 105) eine relative Drehbewegung
zwischen dem Dosisanzeiger (80) und dem Antrieb-
selement (100) wahrend der Dosiseinstellung ge-
stattet und eine relative Drehbewegung zwischen
dem Dosisanzeiger (80) und dem Antriebselement
(100) wahrend der Dosisabgabe verhindert.

Injektionsvorrichtung nach einem der vorhergehen-
den Anspriiche, umfassend eine Kartusche, die ein
Medikament enthalt.

Revendications

1.

Dispositif d’injection portatif comprenant :

- un boitier (10),

- une tige de piston (130) située dans le boitier
(10),

- un élément d’entrainement (100),

- un réservoir d'énergie (110) pour entrainer
I'élément d’entrainement (100) comprenant un
ressort hélicoidal plat a enroulement inverse en
tant que réservoir d’énergie ayant une premiére
extrémité fixée a une premiére bobine (120) et
une seconde extrémité fixée a une seconde bo-
bine,

caractérisé en ce que I'élément d’entrainement
(100) est couplé de maniére permanente a la tige de
piston (130), dans lequel 'élément d’entrainement
(100) est axialement mobile entre une position de
réglage de dose, dans laquelle I'élément d’entraine-
ment (100) est contraint en rotation par rapport au
boitier (10), et une position de distribution de dose,
dans laquelle I'élément d’entrainement (100) est dé-
solidarisé en rotation du boitier (10), et dans lequel
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ktery ma podobnou velikost, ale obsahuje karboxy-terminalni polovinu obou tézkych fetézcti
s jejich disulfidovou vazbou mezi fetézci, je krystalizovatelny fragment (Fc). Fc obsahuje
sacharidy, vazebna mista komplementu a FcR-vazebna mista. Omezené §tépeni pepsinem
poskytuje jediny F(ab')2 fragment obsahujici oba Fab kusy a pantovou oblast, véetné
mezifetézcové disulfidové vazby H-H. F(ab')2 je pro vazbu antigenu bivalentni. Disulfidova
vazba F(ab')2 se muize §tépit za ucelem ziskani Fab'. Kromé toho se mohou variabilni oblasti

tézkych a lehkych fetézcl spojit za vzniku variabilniho fragmentu s jednim fetézcem (scFv).

Farmaceuticky vhodnymi solemi jsou naptiklad adi¢ni soli s kyselinou a bazické soli. Adi¢ni
soli s kyselinou jsou napf. soli HCI nebo HBr. Bazické soli jsou napt. soli majici kationt z
alkalie, napt. Na+ nebo K+ nebo Ca2+, nebo amonny iont N+(R1)(R2)(R3)(R4), kde R1 az
R4 nezavisle na sobé znamenaji: vodik, volitelné substituovanou C1-Cé-alkylovou skupinu,
voliteln¢ substituovanou C2-C6-alkenylovou skupinu, volitelné substituovanou C6-C10-
arylovou skupinu nebo volitelné substituovanou C6-C10-heteroarylovou skupinu. Dalsi
ptiklady farmaceuticky vhodnych soli jsou popsany v publikacich ,,Remington's
Pharmaceutical Sciences 17. ed. Alfonso R. Gennaro (Ed.), Mark Publishing Company,
Easton, Pa., U.S.A., 1985 a Encyclopedia of Pharmaceutical Technology.

Farmaceuticky vhodnymi solvaty jsou naptiklad hydraty.

Neomezena piikladné provedeni vynalezu budou nyni popséana s odkazem na pfipojené

vykresy, ve kterych:
Obrazek 1

znazornuje rozlozeny pohled na injek¢ni zatizeni podle provedeni vynélezu,
Obrazek 2

znazornuje ¢astecny pohled na omezovaci mechanismus z obr. 1,
Obrazek 3

znazornuje pohled v fezu na mechanismus z obrazku 1 v poloze pro nastaveni davky,
Obrazek 4

znazorfiuje rozlozeny pohled na indikator davky a posuvnou mérku,
Obrazky Saaz ¢

znazorfiuji ¢aste¢né pohledy v riznych krocich nastaveni davky,
Obrazky 6a az ¢

znazorfiuji bo¢ni pohledy v rtiznych krocich nastaveni davky,
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la seconde bobine est contrainte axialement et en
rotation par rapport a Iélément d’entrainement
(100).

Dispositif d’injection selon la revendication 1, dans
lequel la seconde extrémité du ressort (110) com-
prend une partie (112) de largeur réduite et une par-
tie d’extrémité libre (111) ayant une largeur accrue
par comparaison avec la partie (112) de largeur ré-
duite et dans lequel 'élément d’entrainement (100)
comprend une partie de bobine cylindrique ayant
unefente axiale (107) et un évidement étroit adjacent
(104).

Dispositif d’injection selon les revendications 1 ou 2,
comprenant en outre un indicateur de dose (80), qui
est axialement contraint par rapport au boitier (10)
et qui, pendant un réglage de dose, tourne par rap-
port au boitier (10) sois dans une premiére direction,
soitdans une seconde direction opposée et qui, pen-
dant une distribution de dose, tourne par rapport au
boitier (10) dans la seconde direction opposée.

Dispositif d'injection selon la revendication 3, com-
prenant en outre un élément de jauge (90), qui est
au moins partiellement intercalé entre le boitier (10)
etl'indicateur de dose (80) et au moins partiellement
visible a travers au moins une ouverture, ou une fe-
nétre, du boitier (10), dans lequel I'élément de jauge
(90) est axialement guidé dans le boitier (10) et est
en contact de maniére filetée avec l'indicateur de
dose (80) de telle sorte que la rotation de I'indicateur
dedose (80) provoque undéplacement axial de 'élé-
ment de jauge (90).

Dispositif d’injection selon les revendications 3 et 4,
comprenant en outre un mécanisme de limitation
(8191, 92) définissant une dose réglable maximale
et une dose réglable minimale, lequel mécanisme
de limitation comprend une premiére butée de rota-
tion (81) surl'indicateur de dose (80) et une premiére
contre-butée (91) sur I'élément de jauge (90), qui
viennenten butée dans la position de dose minimale
(nulle), et un second arrét de rotation sur 'indicateur
de dose (80) et une seconde contre-butée (92) sur
I'élément de jauge (90), qui viennent en butée dans
la position de dose maximale.

Dispositif d’injection selon les revendications 3 et 4,
dans lequel le boitier (10) comporte une ouverture,
ou une fenétre, et I'élément de jauge (90) comporte
une autre ouverture, ou une autre fenétre, qui est
positionnée par rapport a l'ouverture, a la fenétre,
du boitier (10) de telle sorte qu’au moins une partie
de l'indicateur de dose (80) soit visible a travers les
ouvertures ou les fenétres.

Dispositif d’injection selon 'une quelconque des re-
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vendications précédentes, comprenant en outre un
bouton de distribution pouvant étre déplacé axiale-
ment (30) et une molette (20) qui est contrainte axia-
lement par rapport au bottier (10).

Dispositif d’injection selon la revendication 7, com-
prenant en outre un manchon a cliquet (60) qui est
contraint en rotation par rapport au boitier (10) et
peut étre déplacé axialement par rapport au boitier
(10) entre une position de réglage de dose proximale
et une position de distribution de dose distale mais,
dans lequel le manchon a cliquet (60) comprend des
dents quis’engrénentde maniére amovible avec des
dents correspondantes d’un autre élément (40) qui
peut étre tourné pendant un réglage de dose.

Dispositif d’injection selon la revendication 7, dans
lequel l'indicateur de dose (80) comprend un bras a
cliquet flexible (82), qui peut étre déplacé par le man-
chon a cliquet (60) dans une premiere direction et
pendant seulement une distribution de dose lorsque
le dispositif atteint sa position de dose minimale (nul-
le) dans une seconde direction opposée par une sec-
tion saillante de I'élément de jauge (90).

Dispositif d’injection selon les revendications 7 ou 8,
comprenant en outre un dernier mécanisme de pro-
tection (40, 50, 60) pour empécher le réglage d’'une
dose, quidépasse la quantité de liquide laissée dans
une cartouche, lequel dernier mécanisme de protec-
tion de dose comprend un élément d’écrou (50) pla-
cé de fagon a étre intercalé entre le manchon a cli-
quet (60) et une molette (40).

Dispositif d’injection selon I'une quelconque des re-
vendications précédentes, une premiére bobine
(120) est placée de maniére concentrique avec la
tige de piston (130) sur un premier axe longitudinal
(1) etla seconde bobine est située sur un second axe
longitudinal (Il), dans lequel le premier axe longitu-
dinal (I) est paralléle au second axe longitudinal (I1)
et espacé de ce dernier.

Dispositif d’injection selon la revendication 11, dans
lequel I'élément d’entrainement (100) comprend un
tube d’entrainement (102) qui peut tourner autour
du premier axe longitudinal (1), et un manchon d’en-
trainement (101) qui peut tourner autour du second
axe longitudinal (11).

Dispositif d’injection selon la revendication 12, dans
lequel le manchon d’entrainement (101) peut se dé-
placer axialement entre la position de réglage de do-
se, dans laquelle le manchon d’entrainement (101)
est contraint en rotation par rapport au boitier (10),
et la position de distribution de dose dans laquelle
le manchon d’entrainement (101) est désolidarisé
enrotationdu bottier (10), etdans lequel le tube d’en-
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Obrazek 7
znazornuje perspektivni pohled na zafizeni podle obr. 1,
Obrazky 8a, b
znazornuji pohledy v fezu na zatfizeni podle obr. 1 v poloze pro nastaveni davky a
V poloze pro podavani davky,
Obrazek 9a
znazoriuje pruzinu zafizeni podle obr. 1 podle prvniho provedeni,
Obrazek 9b
znazoriuje pruzinu zafizeni podle obr. 1 podle druhého provedenti,
Obrazek 10
znazornuje detail zafizeni podle obr. 1,
Obrazek 11
znazornuje detail zafizeni podle obr. 1,
Obrazek 12
znazornuje detail zafizeni podle obr. 1,
Obrazky 13a, b
znazorfiuji bo¢ni pohledy na detaily zafizeni podle obr. 1 v poloze pro nastaveni
davky a v poloze pro podavani davky
Obrazek 14
znazornuje detail zafizeni z obr. 1 v rozlozeném pohledu,
Obrazky 15a az f
znazornuji klikaci prvek zatizeni z obrazku 1 béhem volby a béhem podavani davky,
Obrazek 16
znazornuje detail zafizeni z obr. 1, a
Obrazek 17

znazornuje v fezu detail zafizeni z obr. 1.

Injekéni zatizeni 1 podle predlozeného vynalezu je znazornéno na obr. 1 v rozlozeném
pohledu. S vyjimkou vlozky pro kapalny 1ék obsahuje injekéni zafizeni 19 soucasti.
Podrobnéji: zatizeni obsahuje pouzdro 10, které zahrnuje hlavni pouzdro 11, proximalni
vicko 12 a drzak vlozky 13, volici rukojet’ 20, podavaci tlacitko 30, volici trubicku (volici

objimku) 40, matici posledni davky 50, trubicovity klikaci prvek 60, podavaci pruzinu 70,

14,

15.

29 EP 2983 762 B1

trainement (102) est couplé en rotation de fagon per-
manente au manchon d’entrainement (101).

Dispositif d’injection selon 'une quelconque des re-
vendications précédentes, comprenant en outre un
embrayage (83, 105) disposé de fagon & étre inter-
calé entre I'indicateur de dose (80) et I'élémentd’en-
trainement (100), dans lequel 'embrayage (83, 105)
permet un mouvement de rotation relatif entre I'indi-
cateur de dose (80) et I'élément d’entrainement
(100) pendant un réglage de dose et empéche un
mouvement de rotation relatif entre l'indicateur de
dose (80) etI'élément d’entrainement (100) pendant
une distribution de dose.

Dispositif d’injection selon 'une quelconque des re-
vendications précédentes, comprenant une cartou-
che contenant un médicament.
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indikator davky 80, posuvnou mérku 90, hnaci ¢len 100 véetné hnaci objimky 101 a hnaci
trubic¢ky 102, motorovou pruzinu 110, akumulaéni civku 120, pistnici (vodici Sroub) 130 s
loziskem 131, ¢o¢ku (neni zobrazena) a uzavér (neni zobrazen). Vétsina soucasti je umisténa
koncentricky kolem jedné ze dvou hlavnich os I a Il mechanismu, jak je znazornéno na

obrazku 2.

Fungovani zatizeni je nasledujici: V ,.klidovém* stavu, jak je znazornéno na obr. 3, neni
podavaci tlac¢itko 30 stlaceno, tj. zafizeni je v poloze/stavu pro nastaveni davky, coz
umoznuje nastaveni davky a korekci davky. V tomto stavu je volici rukojet’ 20 v drazkovém
spojeni s podavacim tlac¢itkem 30 a je axialné ptitlacovana k pouzdru 10 (pfes proximalni
vicko 12), podavaci tlacitko 30 je pevné spojeno s volici trubickou 40, volici trubicka 40 je
Vv drazkovém spojeni s indikatorem davky 80, posuvna mérka 90 je v drazkovém spojeni s
indikatorem davky 80 a v drazkovém spojeni s pouzdrem 10, klikaci prvek 60 v drazkovém
spojeni s pouzdrem 10 a hnaci objimka 101 je rovnéz v drazkovém spojeni s pouzdrem 10.
Jak je patrné z obr. 1, hnaci objimka 101 obsahuje krouzek distalnich zubl 105 a krouzek
proximalnich zubti 106. Béhem nastavovani davky zabiraji proximalni zuby 106 s
odpovidajicimi vnitfnimi zuby 14 proximalniho vicka 12. Distalni zuby 105 tvofi
uvolnitelnou spojku s odpovidajicimi vnitfnimi drazkami 83 indikéatoru davky 80. Tato spojka

je béhem nastavovani davky odpojena.

Nastaveni davky vyzaduje otaceni volici rukojeti 20, coz zptisobi otaceni indikatoru davky
80, nebot’ tyto soucasti jsou béhem volby funkéné spojeny pies sekvenci drazkovych spoji
mezi volici rukojeti 20, podavacim tlacitkem 30, volici trubickou 40 a indikatorem davky 80.
Existuje profilované axialni rozhrani mezi klikacim prvkem 60 a volici trubickou 40, které
uvadi do kontaktu podavaci pruzina 70, coz generuje aretované davkovaci polohy volici
rukojeti 20 a indikatoru davky 80 a poskytuje hmatovou a zvukovou zpétnou vazbu uzivateli.
Posuvna mérka 90 je prostfednictvim zavitu v zabéru s indikatorem davky 80 a prochazi
axialné uvnitt pouzdra 10, kdyz se indikator davky 80 otaci. Posuvna mérka 90 muze
prochézet mezi otonymi opérami, které se nachdzeji mezi posuvnou mérkou 90 a
indikatorem davky 80, a které odpovidaji polohdm zafizeni pro nulovy pocet jednotek

a maximalni davku. Béhem volby je hnaci objimka 101 ptes drazkové rozhrani rotacné
pfitlacovana k pouzdru (proximalni vicko 12), takze pistnice 130 je pfes hnaci trubicku 102

rotacné a axialné pritlacovana k pouzdru 10. Drazkové rozhrani mezi hnaci objimkou 101 a
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Figure 1

Figure 2

Figure 3 130 102 120 106
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proximalnim vickem 12 brani otaceni hnaci objimky 101 béhem nastavovani davky pfi trvale

pusobicim to¢ivém momentu z motorové pruziny 110.

Otaceni indikatoru davky 80 vyvolava axialni pohyb posuvné mérky 90 vzhledem k pouzdru
10, a to prostfednictvim jeho zavitového zabéru s indikatorem davky 80 a jeho rota¢niho
pfitlaceni pies drazky k hlavnimu pouzdru 11. Axialni pohyb posuvné mérky 90 je v
distalnim i proximalnim sméru omezovan opérami ¢elni plochy zavitu na posuvné mérce 90 a

opérnymi ploskami v zahloubeném zavitovém tvaru na indikatoru davky 80.

Existuji zarazky pro nulovou a maximalni davku, které jsou vytvafeny opérami mezi
posuvnou mérkou 90 a indikatorem davky 80. Cést spiralovité vytvoteného zavitu na
posuvné mérce 90 tvoii rozhrani se zahloubenym zavitovym tvarem na vnéj$im valcovitém
povrchu indikatoru davky 80. Tento zahloubeny zavitovy tvar je na obou koncich omezen
opérnou ploskou. Obr. 4 znazorfiuje opérnou plosku 81 pro nulovy pocet jednotek a
odpovidajici dorazové plosky 91 (nulova davka) a 92 (maximalni davka) na posuvné mérce
90. Dorazova ploska pro maximalni davku na opa¢ném konci zavitového tvaru na indikatoru
davky 80 neni na obr. 4 viditelna. V poloze pro nulovy pocet jednotek je posuvna mérka 90
ve své krajni distalni poloze. Kdyz uzivatel voli davku, pohybuje se posuvna mérka 90

Vv proximalnim sméru, dokud se nevyskytne podobna opéra odpovidajici poloze zafizeni pro

maximalni davku.

Kdykoliv béhem nastavovani davky a podavani davky se davkovaci poloha zatizeni
zobrazuje uzivateli prostfednictvim otvoru v posuvné mérce 90. Znacky pro davkovaci
polohu jsou na indikatoru davky 80 provedeny ve spiralovitém vzoru, pfi¢emz rozte¢
spiralovitého vzoru ¢isel odpovida spiralovité rozteci zavitového rozhrani mezi indikatorem
davky 80 a posuvnou mérkou 90. Pro kazdou davkovaci polohu je ptes otvor v posuvné
mérce 90 viditelna specificka ¢ast spiralovitého vzoru ¢&isel, jak je znazornéno na obrazcich
Sa az Sc. Otvor v posuvné mérce 90 je v zakrytu s vétsim otvorem v hlavnim pouzdru 11.
Posuvna mérka 90 se rozprostira v proximalnich a distalnich smérech po obou stranach
otvoru v dostate¢né délce, takze posuvna mérka 90 zakryva Sroubovity vzor ¢isel na
indikatoru davky 80, ktery by byl jinak viditelny pies vétsi otvor v pouzdie. Pohyb posuvné
mérky 90 je definovan rozte¢i zavitového rozhrani s indikatorem davky 80. VéEtsi otvor v
hlavnim pouzdfe 11 tedy uzivatelim umozniuje pozorovat povrch posuvné mérky 90 a otvor
posuvné meérky 90, kterym je vidét ¢ast spiralovitého vzoru ¢isel. VEtsi otvor v pouzdru muiize

byt zakryt prithlednym ¢o¢kovym prvkem, ktery mize zajistovat zvétSeni Ciselného displeje.

EP 2983 762 B1

Figure 4

Figure 5a

Figure 5b 90

. [

18



18

V provedeni znazornéném na obrazcich je axialni pohyb posuvné mérky 90 vyuzit k
poskytnuti dalsi zpétné vazby uzivateli o davkovaci poloze zafizeni, coz je povazovano za
zvlasté vyhodné béhem podavani davky. Jak je znazornéno na obrazcich 6a az 6¢ a 7, jsou v
hlavnim pouzdru 11 vyhotoveny dalsi méfici otvory, (Stérbiny), kterymi je viditelny povrch
posuvné mérky 90. Kdyz se posuvna mérka 90 pohybuje pfi volbé davky v proximalnim
sméru, distalni konec posuvné mérky 90 se pohybuje v ramci méficich otvort a odkryva dalsi
povrch zafizeni. Tento dal$i povrch mize byt stacionarnim prvkem zafizeni, ktery je pevné
ptitlacovan k pouzdru 10. V alternativnim provedeni mutize byt tento dalsi povrch pohyblivym
prvkem zafizeni, jako je valcovy povrch indikatoru davky 80. Tento dalsi povrch mize byt
barevné oznacen za ucelem indikace uréit¢ho typu Iéku, mize byt opatien znacenim nebo

grafikou pro zlepseni komunikace s uzivatelem vzhledem k postupu volby nebo podéavani.

Délka tohoto dalsiho povrchu, ktery je v disledku proximalniho pohybu posuvné mérky 90
odkryty a tudiz viditelny, je umérna davkovaci poloze zafizeni, a tedy velikosti aktualné
zvolené davky. Dalsi viditelny povrch proto poskytuje analogovou indikaci ¢i analogovou
meérku velikosti zvolené davky. Délka analogové mérky je definovana rozteci zavitového
rozhrani mezi indikatorem davky 80 a posuvnou mérkou 90, a je proto nezavisla na
rozhranich mechanismu uvniti zafizeni tykajicich se podavani davky. Analogova mérka proto
muze vykazovat vétsi axialni pohyb pro kazdy davkovy piirtstek, nez ¢ini pozadovany
axialni pohyb pistnice. Méfici otvory v pouzdie mohou byt umistény nezavisle na otvoru

¢iselného displeje.

Otvory mohou byt zejména umistény na hlavnim pouzdru 11 v misté, které je pro uzivatele
viditelné béhem podavani davky. Toto misto mize byt v blizkosti distalniho konce zafizeni.
Zvlaste se mize jednat o misto, ve kterém by nebylo mozné realné umistit ¢iselny displej
indikatoru davky 80. Muze se rovnéz jednat o vétsi mnozstvi méficich otvort. Obzvlasté zde
mohou byt dva méfici otvory umisténé na protilehlych stranach zatizeni, jak je znazornéno na
obrazcich 6a az 6¢ a 7. Tim se zvys$i viditelnost analogové mérky pro uzivatele
uprednostiiujici levoruké pouzivani zatizeni nebo pro uzivatele, kteti upfednostiiuji drzeni

zafizeni jinym zptsobem.

Analogova mérka je zvlasté vyhodna jako indikator davkovaci polohy zatizeni béhem
podavani davky. Béhem podavani davky se muze Ciselny displej ménit piilis rychle, takze
znacky pro jednotlivé davkovaci polohy nemusi byt Citelné. Pro uzivatele proto mize byt

obtizné chapat rychlost podavani davky a mnozstvi 1éku, které ma byt jesté podano. Axialni

Figure6a 10 90
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pohyb analogové mérky, ktera béhem podavani davky stale vice zakryva dalsi povrch,
poskytuje jednoduchy viditelny indikator rychlosti podavani a mnozstvi 1éku, které ma byt pii

podavani jesté podano.

Zpétna vazba béhem nastavovani davky je zajisténa interakci mezi volici trubi¢kou 40 a
klikacim prvkem 60. Klikaci prvek 60 je v drazkovém spojeni s pouzdrem 10 a podavaci
pruzina 70 tlaci klikaci prvek 60 do axialniho zabéru s volici trubi¢kou 40. Jak je znazornéno
na obr. 11, mezi souc¢astmi existuje axialni ozubené rozhrani a klikaci prvek 60 se pfi otaceni
volici trubicky 40 pohybuje v axidlnim sméru tam a zpét, coz poskytuje aretované orientace.
Volici trubicka 40 je pevné spojena s podavacim tlacitkem 30, které je v drazkovém spojeni s

volici rukojeti 20.

Pfi davce nastavené podle textu vySe je mozné snizit (zrusit) nastavenou davku bez podani
otacenim volici rukojeti 20 v opacném sméru. Snizena davka je indikovana na displejich, jak
je uvedeno vyse. Pfi nastavené davce miize uzivatel zahdjit podavani davky stisknutim
podavaciho tlacitka 30, coz posune tlacitko v distalnim sméru. Obrazky 8a a 8b znazorfuji
proximalni konec zafizeni s uvolnénym tlacitkem 30, tj. v poloze pro nastavovani davky (obr.
8a), a se stisknutym tlac¢itkem 30, tj. v poloze pro podavani davky (obr. 8b). V prib&hu
podavani se axialné posunuji nasledujici soucasti: podavaci tlacitko 30, volici trubicka 40,
matice posledni davky 50, klikaci prvek 60, volici objimka 101, motorova pruzina 110 a

akumulac¢ni civka 120.

V alternativnim provedeni mohou byt volici rukojet’ a podavaci tlacitko kombinovany, takze

volici rukojet’ se béhem podavani rovnéz axialné posunuje.

Drazkové zuby na podavacim tla¢itku 30 zabiraji s odpovidajicimi drazkovymi zuby na
proximalnim vicku 12, které tvoii soucast hlavniho pouzdra 11, coz omezuje otaceni
podavaciho tlacitka 30 béhem podavani. Volici trubicka 40, ktera je pevné spojena s
podavacim tla¢itkem 30, se axialné posunuje, takze uvoliiuje ze zabéru své drazkové rozhrani
s indikatorem davky 80. Klikaci prvek 60 se rovnéz axialné posunuje, coz stlacuje podavaci
pruzinu 70. Proti axialni sile vyvijené uZivatelem plsobi podavaci pruzina 70 a axialni opéra
mezi podavacim tla¢itkem 30 a proximalnim vickem 12. Volici rukojet’ 20 ziistava

v drazkovém spojeni s podavacim tlac¢itkem 30 a je proto rotaéné omezena. Protoze volici

rukojet’ 20 je rotacné omezena a béhem podavani odpojena od indikatoru davky 80, nemize

Figure 8a
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uzivatel zatizit podavaci mechanismus nepfiméfenymi to¢ivymi momenty nebo chybné

upravit davku. Figure 11

Pti stisknuti tlacitka 30 se hnaci objimka 101, kterd je axidln¢ polohovana podavacim
tlacitkem 30 a volici trubickou 40, pohybuje axialné, takze nejprve spojuje drazkové prvky
105, 83 s indikatorem davky 80, tj. spojuje spojku 105, 83, a poté se uvolni ze svého
drazkového rozhrani 106, 14 s pouzdrem 10. Motorova pruzina 110, ktera je navinuta kolem
valcového povrchu hnaci objimky 101, se také pohybuje axialné. V provedeni znazornéném

na obr. 9b zabira radialni ptiruba na akumulacni civce 120 s obvodovou drazkou na hnaci

objimce 101, takze jeji relativni axialni poloha je omezena. V alternativnim provedeni podle .
obr. 9a ptenasi material motorové pruziny 110 axialni pohyb na akumula¢ni civku 120, takze
mezi hnaci objimkou 101 a akumulacni civkou 120 neni zadné pfimé axialni rozhrani.
Jakmile se hnaci objimka 101 axialn€ posune, neni jiz rotaéné omezena a muze se otacet

vlivem pisobeni motorové pruziny 110.

Prostiednictvim ozubeného rozhrani mezi hnaci objimkou 101 a hnaci trubickou 102 se hnaci
trubicka 102 otaci, coz pohani pistnici 130 pouzdrem do vlozky a proti zatce v ni umisténé,

¢imz je tekuty 1€k z vlozky podavan. Drazkové spojeni mezi hnaci objimkou 101 a 131
indikatorem davky 80, vytvofené axialnim posunem hnaci objimky 101, béhem podavani Figure 13a 82 90 Figure 13b 90

zpusobuje, ze se indikator davky 80 otaci zpét do polohy pro nulovy pocet jednotek.

Kli¢ova rozhrani béhem podéavani jsou: podavaci tlacitko 30 je axialn¢ posunovano
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uzivatelem, ¢imz vznika drazkové spojeni s pouzdrem 10, volici trubi¢ka 40 se uvoliuje ze
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svého drazkového spojeni s indikatorem davky 80, hnaci objimka 101 se posunuje axialné,

¢imz vznika drazkové spojeni s indikatorem davky 80 a zanika jeji drazkové spojeni

S pouzdrem, ozubené rozhrani mezi hnaci objimkou 101 a hnaci trubickou 102 zlstava

Vv zabéru (piekryv mezi zuby vSak pfi axialnim pohybu hnaci objimky 101 vzrista, zatimco Figure 14
hnaci trubicka 102 ziistava stacionarni), drazkové rozhrani mezi hnaci trubickou 102 a

pistnici 130 zistava v zabéru, a zavitové rozhrani mezi pistnici 130 a pouzdrem zustava

V zabéru.

Podavani davky pokracuje, dokud se ¢iselny displej indikatoru davky 80 a analogova mérka

nevrati do svych nulovych poloh pro nulovy pocet jednotek, kdy mezi indikatorem davky 80

a posuvnou mérkou 90 zabere opéra 81, 91, nebo dokud uzivatel neuvolni podavaci tla¢itko

30. Kdyz zabere opéra pro nulovy pocet jednotek, to¢ivy moment z motorové pruziny 110 je
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ptes indikator davky 80 a posuvnou mérku 90 zachycen pouzdrem 10. KdyZz uzivatel uvolni
podavaci tlacitko 30, pak podavaci pruzina 70 pusobi tak, Ze vraci axialné posunuté soucasti Figure 15a 82  Figure 15b 90 Figure 15¢ 90
do jejich proximalnich poloh, coz opét uvadi do zabéru drazkové rozhrani mezi hnaci

objimkou 101 a pouzdrem a obnovuje spojeni mezi volici rukojeti 20 a indikatorem davky

80, takze uzivatel mize nastavenou davku podle potieby upravit.

V ramci vyhodné varianty obsahuje zatizeni zarazku posledni davky zahrnujici matici
posledni davky 50, ktera je zavitové v zabéru s volici trubickou 40 a rotacné pfitlacena ke

klikacimu prvku 60 prostiednictvim drazkového rozhrani. Béhem otaceni volici trubicky 40

Figure 15d 82

pfi nastavovani davky se matice posledni davky 50 posouva po zavitové draze na volici
trubicce 40 smérem k rotacni opéfe se zarazkovymi povrchy 41 a 51 (obr. 10), ktery se
nachazi na proximalnim konci zavitové drahy. Kdyz matice posledni davky 50 dosdhne
proximalniho konce zavitové drahy, vznikne v disledku kontaktu povrchti 41 a 51 rotacni
opéra, ktera rota¢né spojuje volici trubicku 40 s klikacim prvkem 60. Protoze klikaci prvek
60 je v drazkovém spojeni s pouzdrem 10, volici trubi¢ka 40 je rotaéné omezena a uzivatel
nemize zvysit nastavenou davku. Délka zavitové drahy na volici trubi¢ce 40 odpovida
maximalnimu poctu davek, které mohou byt zafizenim podany. Béhem podavani je volici
trubicka 40 rotacné pritlacovana k pouzdru prostiednictvim drazkového zabéru mezi
podavacim tlacitkem 30 a proximalnim vickem 12, ke kterému dochazi, kdyZ je podavaci
tlacitko 30 axidlné posunuto. Matice posledni davky 50, volici trubicka 40 a klikaci prvek 60

jsou proto béhem podavani udrzovany v nehybném stavu vzhledem k pouzdru 10.

Béhem podavani davky vznika akusticka zpétna vazba v disledku interakce hnaci trubicky

102 a pouzdra 10. Jak je znazornéno na obr. 12, do hnaci trubicky 102 je integrovano

poddajné klikaci raménko 103, které je vychylovano, kdyz se hnaci trubicka 102 otaci uvnitt
profilovaného povrchu v hlavnim pouzdie 11. Toto klikaci raménko 103 je umisténo na hnaci - 107
trubicce 102 vyrovnané s drazkovymi prvky na vnitfnim vrtani, které zabiraji s pistnici 130. ' \
Tyto drazkové prvky vytvareji na pistnici 130 viili, coz umoziuje vychylovani klikaciho

raménka 103.

Profilovany povrch v pouzdru miize mit opakujici se prvky odpovidajici kazdé podané

jednotce, které generuji podavaci ,.kliknuti* pro kazdou podavanou jednotku. V alternativnim 110
provedeni mize mit profilovany povrch opakujici se prvky odpovidajici vét§Simu mnozstvi
podavanych jednotek, které generuji podavaci ,.kliknuti* pfi podani urcitého nasobku

jednotek. Napiiklad pti podani kazdé druhé jednotky, nebo v jiném piikladu pfi podani kazdé

22



22

Sesté jednotky. Zvyseni poctu davek mezi po sob¢ jdoucimi ,kliknutimi® mtize byt pfinosné u

zatizeni s vysokou rychlosti podavani.

Po podani davky, jakmile se indikator davky 80 vrati do své orientace pro nulovy pocet
jednotek, a jakmile se posuvna mérka 90 vrati do své polohy pro nulovy pocet jednotek,
vznika dal$i zvukova zpétna vazba, a to v disledku interakce indikatoru davky 80, posuvné
meérky 90 a klikaciho prvku 60. Tato interakce zavisi na axialni poloze klikaciho prvku 60 a
vznika pouze béhem podavani, kdyz je klikaci prvek 60 ve své distalni poloze, tj. kdyz je
podavaci tlacitko 30 uzivatelem stlaceno. V disledku vyuziti axialni polohy podavaciho
tlacitka 30 pro vytvofeni této interakce nemusi uzivatel konec davkovaciho prvku béhem

volby davky pretahovat.

V provedeni znazornéném na obréazcich 13a az 14 je poddajny konec klikaciho raménka
davkovani 82 vsunut do indikatoru davky 80, v oblasti indikatoru davky 80, ktera obsahuje
zavitovy tvar, ktery zabira se zavitem na posuvné mérce 90. Pfi volbé davky se tento
poddajny konec klikaciho raménka davkovani 82 nachazi ve svém pfirozeném (nenapjatém)
stavu, jak je znazornéno na obr. 13a, a neni rusen pohybem posuvné mérky 90, kdyz se tato
posunuje smérem od své opéry pro nulovy pocet jednotek nebo smérem k této opéie. Kdyz
uzivatel stlaci podavaci tlacitko 30, klikaci prvek 60 se posune distaln€. Posun klikaciho
prvku 60, ktery je umistén uvnitt indikatoru davky 80, vytvari opéru mezi distalnim celem
klikaciho prvku 60 a vy¢nélkem na konci klikaciho raménka davkovani 82, takze konec
klikaciho raménka davkovani 82 se distalné vychyli, jak je znazornéno na obr. 13b.
Vychyleni konce klikaciho raménka davkovani 82 je nezavislé na orientaci indikatoru davky
80.

Kdyz je podavaci tlacitko 30 stisknuto, zafizeni bude podavat I¢k. Indikator davky 80 se bude
otacet proti sméru hodinovych rucicek (pii pohledu z proximalniho konce zatizeni) a posuvna
meérka 90 se bude pohybovat distalng. Se stisknutym podavacim tlacitkem 30 neni mozny
pohyb indikatoru davky 80 a posuvné mérky 90 v opacnych smérech. Kdyz se posuvna
mérka 90 s indikatorem davky 80 ptiblizi ke své opéie pro nulovy pocet jednotek, spiralovy
zavit na posuvné mérce 90 zabira s vychylenym koncem klikaciho raménka davkovani 82.
Spicka konce klikaciho raménka davkovani 82 je v proximéalnim sméru posuvnou mérkou 90
deformovan. Tim dochazi k nartstu axialni kontaktni sily mezi klikacim prvkem 60 a koncem
klikaciho raménka davkovani 82, coz skrze cestu pfimého zatizeni k podavacimu tlacitku 30

pocituje uzivatel. Spicka konce klikaciho raménka davkovani 82 se dale proximalné
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deformuje, dokud neni dosazeno opérné polohy pro nulovy pocet jednotek, kdy zahloubeny
prvek 93 (obr. 14) uvnitf spiradlového zavitu na posuvné mérce 90 uvolni $picku konce
klikaciho raménka davkovani 82, které se vraci do svého vychylené¢ho stavu. Uvolnéni Spicky
konce klikaciho raménka davkovani 82 generuje naraz do zahloubeného prvku 93, coz
vyvolava slysitelné , kliknuti. Jakmile se $picka konce klikaciho raménka davkovani 82
uvolni, axialni kontaktni sila mezi klikacim prvkem 60 a koncem klikaciho raménka
davkovani 82 nahle poklesne, coz skrze cestu pfimého zatizeni k podavacimu tlacitku 30

pocituje uzivatel.

Uzivateli je tudiz poskytnuta zvukova a hmatova zpétna vazba, ktera indikuje, Ze podavani

davky bylo dokonceno a ze zafizeni se vratilo do polohy pro nulovy pocet jednotek.

V alternativnim provedeni znazornéném na obrazcich 15a az 15f je poddajny konec klikaciho
raménka davkovani 82 vsunut do indikatoru davky 80, ktery je béhem podavani vychylovan
radialn¢ posunem klikaciho prvku 60. Kdyz se posuvna mérka 90 piiblizi k opéfe pro nulovy
pocet jednotek, vycnélek na posuvné mérce 90 deformuje vychyleny konec klikaciho
raménka davkovani 82 radidlné. Jakmile je dosazeno polohy pro nulovy pocet jednotek,
vycnélek na posuvné mérce 90 uvolni vychyleny konec klikaciho raménka davkovani 82,
které se mize dotknout dal§iho povrchu na posuvné mérce 90 nebo na pouzdru 10. Ve svém
pfirozeném stavu (obrazky 15a az 15¢) béhem volby ma konec klikaciho raménka davkovani
82 podobny celkovy primér jako hlavni valcovy povrch indikatoru davky 80. Konec
klikaciho raménka davkovani 82 se proto miize volné otacet bez dotyku vy¢énélku na
distalnim konci posuvné mérky 90. To umoziuje uzivateli volbu od polohy pro nulovy pocet

jednotek bez pretahovani konce klikaciho raménka davkovani 82.

Béhem podavani, kdyz je podavaci tlacitko 30 stlaceno, se klikaci prvek 60 posunuje distalné.
Jeho vnéjsi valcovy povrch se dotyké vycnélku na vnitinim povrchu konce klikaciho raménka
davkovani 82, coz zptsobuje radialni vychyleni konce klikaciho raménka davkovani 82
(obrazek 15d). Toto radialni vychyleni zvySuje G¢inny pramér na $picce konce klikaciho
raménka davkovani 82. Indikator davky 80 se mtize volné otacet bez dalsi interakce s koncem
klikaciho raménka davkovani 82, zatimco posuvna mérka 90 se proximalné posunuje (tj. pfi
davkovaci poloze > 5 jednotek). Jakmile se posuvna mérka 90 priblizi své poloze pro nulovy
pocet jednotek a indikator davky 80 své orientaci pro nulovy pocet jednotek, vyénélek na
posuvné mérce 90 zabira s vychylenym koncem klikaciho raménka davkovani 82. Spicka

konce klikaciho raménka davkovani 82 se radialn¢ deformuje ve styku s vyénélkem na
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posuvné mérce 90 (obr. 15¢). Kdyz se indikator davky 80 otaci do polohy pro nulovy pocet
jednotek, Spicka konce klikaciho raménka davkovani 82 se otaci kolem vyénélku, takze
konec klikaciho raménka davkovani 82 se uvolni a vrati do svého vychyleného stavu
(obrazek 15f). Spicka konce klikaciho raménka davkovani 82 se miize dotknout dal§iho
povrchu na posuvné mérce 90 nebo na pouzdru, coz vyvola , kliknuti“. Toto provedeni
minimalizuje naruSeni povrchu zavitového tvaru indikatoru davky 80, ktery mize byt pouzit

jako vizualni prvek analogové mérky zatizeni.

Motorova pruzina 110 sestava z dlouh¢ho pasku materialu, ktery byl valcovan tak, ze ve
svém pfirozeném stavu tvofi tésné vinutou spirdlu s malym vnitinim primérem. Motorova
pruzina 110 je namontovana na akumulaéni civce 120, ktera sestava z valcového povrchu s
vnéj$im primérem mirné vétsim, nez je pfirozeny vnitini primér motorové pruziny 110. Na
vnitinim konci motorové pruziny 110 neni zadné ukotveni k akumulaéni civee 120.
Akumulac¢ni civka 120 mize byt jednoducha trubicka materialu. Alternativné muze mit
akumulac¢ni civka na jednom konci ptirubu nebo miize mit pfiruby na obou koncich. Pfiruby

pusobi tak, ze omezuji a vedou materialovy pasek motorové pruziny 110.

Vnéjsi konec pasku materialu materidlové pruziny 110 nesmi byt valcovan, takze konec
pasku zustava plochy a nenaviji se sdm na akumulaéni civku 120. Konec pasku materialu
materialové pruziny 110 mize mit profilovany koncovy tvar, ktery usnadiiuje ukotveni pasku
k prvkiim na hnaci objimce 101. Jak je zndzornéno na obr. 16, tento koncovy tvar mize
sestavat z ¢asti 111 s Sirokou délkou pasku na krajnim konci pasku, za kterou nasleduje cast
112 se ztizenou délkou pasku, ktera pfechdzi na standardni itku pasku. S délkou ploché ¢asti
pasku na konci materidlu motorové pruziny 110 mize byt spojena zna¢na vyrobni tolerance,

ktera musi byt akomodovana béhem montazniho procesu.

Hnaci objimka 101 sestava z vnéjsiho valcového povrchu, ktery tvoii povrch hnaci civky, na
ktery se naviji material motorové pruziny 110 pfi nabijeni motorové pruziny 110. Na povrchu
hnaci civky jsou kotevni prvky, které zabiraji s koncovym tvarem pasku materialu motorové
pruziny 110. Tyto kotevni prvky mohou zahrnovat axialni §térbinu 107 na povrchu hnaci
civky, ktera je podstatné 8irsi nez tlouStka pasku. Axidlni §té€rbina 107, ktera je podstatné
$irsi nez tloustka pasku, je vyhodna pii kompletovani motorové pruziny 110 s hnaci
objimkou 101, protoze mize akomodovat vétsi odchylky a tolerance v poloze a uspofadani

soucasti.
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Akumulac¢ni civka 120 s navijenou motorovou pruzinou 110 se pohybuje smérem k hnaci
objimce 101 tak, ze konec pasku materialu prochazi axialni stérbinou v hnaci objimce 101.
Prichod pasku materialu $térbinou 107 v této orientaci umoziuje vetsi toleranci v délce
plochého konce pasku, ktery ma byt akomodovan, protoze nasledné montazni faze jsou

necitlivé na velikost vy¢nivani krajniho konce pasku do vnitiniho otvoru hnaci objimky 101.

Pro uvedeni koncového tvaru na pasku materialu do zabéru s kotevnimi prvky v hnaci
objimce 101 se hnaci objimka 101 ota¢i. Smér otaceni hnaci objimky 101 za ucelem zabéru s
kotevnimi prvky je stejny jako smysl otaceni pozadovany pro nabijeni motorové pruziny 110.
Kdyz se hnaci objimka 101 otaci, pasek materialu je kontaktovan radidlnimi ploskami axialni
Stérbiny 107 v hnaci objimce 101. To zptisobuje vychyleni pasku materialu a otaceni
akumulaéni civky 120. Otaceni hnaci objimky 101 pokracuje, dokud se pasek materialu
tangencialné nevyrovna s valcovym povrchem hnaci civky, jak je zndzornéno na obr. 17.
Jakmile je pasek materialu v tangencialni poloze k valcovému povrchu, koncovy tvar na

paskovém materialu se dostane do plného zabéru s kotevnim prvkem na hnaci objimce 101.

Kotevni prvek na hnaci objimce 101 sestava z izkého zahloubeni 104, které se shoduje se
zuzenou §itkou pasku 112 na koncovém tvaru materidlu morové pruziny 110. Obé strany
tohoto uzkého zahloubeni 104, tj. valcovy povrch hnaci civky, vytvaii opérnou plochu s
Sirokou délkou 111 pasku na krajnim konci pasku, vytvorenou z kapsovité oblasti na vnitini
valcové ploSe hnaci objimky 101. Pii plném zabéru krajni konec 111 pasku materialu
motorové pruziny 110 tuto kapsovitou oblast obsadi, takze je zachovéan hladky valcovy otvor
hnaci objimky 101. Zachovani tohoto hladkého valcového otvoru je vyhodné, nebot’

poskytuje volné bézici stykovou plochu s volici trubickou 40.

Jakmile je koncovy tvar motorové pruziny 110 pln€ v zabéru s hnaci objimkou 101, muze se
hnaci objimka 101 otocit o n¢kolik otacek a nabit motorovou pruzinu 110. Po nabiti je vétSina
materialu motorové pruziny 110 navinuta kolem hnaci objimky 101. Béhem podéavani davky
je material pasku prevadeén zpét do akumulacni civky 120. Po podani posledni davky ze

zatizeni je vétSina materialu motorové pruziny 110 pievedena zpét do akumulaéni civky 120.
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Patentové naroky

1. Ru¢ni injekéni zatizeni obsahujici:

- pouzdro (10),

- pistnici (130) umisténou uvniti pouzdra (10),

- hnaci ¢len (100),

- zasobnik energie (110) pro pohon hnaciho ¢lenu (100) obsahujici navinutou plochou
spiralovou pruzinu jako zasobnik energie, jejiz prvni konec je pfipojen k prvni civce

(120) a jejiz druhy konec je pfipojen k druhé civcee,

vyznacujici se tim, Ze hnaci ¢len (100) je trvale pfipojen k pistnici (130), pficemz hnaci ¢len
(100) je axialné pohyblivy mezi polohou pro nastaveni davky, ve které je hnaci ¢len (100)
rotacné pfitlacovan k pouzdru (10), a polohou pro podavani davky, ve které je hnaci ¢len
(100) rotacné odpojen od pouzdra (10), pficemz druha civka je axialné a rotacné pfitlacovana

k hnacimu ¢lenu (100).

2. Injekéni zafizeni podle naroku 1, kde druhy konec pruziny (110) obsahuje ¢ast (112) se
snizenou §itkou a volnou koncovou ¢ast (111) se zvySenou Sitkou ve srovnani s ¢asti (112) se
snizenou $ikou, a kde hnaci ¢len (100) obsahuje ¢ast valcové civky s axialni §té€rbinou (107)

a prilehlym Gzkym zahloubenim (104).

3. Injekeni zafizeni podle naroki 1 nebo 2, které dale obsahuje indikator davky (80), ktery je
axialné pfitlaovan k pouzdru (10) a ktery se béhem nastavovani davky otaci vzhledem k
pouzdru (10) v prvnim sméru nebo ve druhém opacném sméru, a ktery se béhem podavani

davky otaci vzhledem k pouzdru (10) ve druhém opaéném sméru.

4. Injekeni zafizeni podle naroku 3, které dale obsahuje mérku (90), ktera je alespori ¢asteéné
vsunuta mezi pouzdro (10) a indikator davky (80), a alespon Caste¢né viditelna pies alespon

jeden otvor nebo okénko pouzdra (10), pfi¢emz tato mérka (90) je axialn€ vedena uvnitt
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pouzdra (10) a je v zavitovém zabéru s indikatorem davky (80), takze otaceni indikatoru

davky (80) zptisobuje axialni posun mérky (90).

5. Injekeni zatizeni podle naroki 3 a 4, které dale obsahuje omezovaci mechanismus (81, 91,
92), ktery definuje maximalni nastavitelnou davku a minimalni nastavitelnou davku, pficemz
tento omezovaci mechanismus zahrnuje prvni otocny doraz (81) na indikatoru davky (80) a
prvni protismérny doraz (91) na mérce (90), které dosedaji v poloze pro minimalni davku
(nula), a druhy oto¢ny doraz na indikatoru davky (80) a druhy protismérny doraz (92) na

meérce (90), které dosedaji v poloze pro maximalni davku.

6. Injekeni zafizeni podle naroki 3 a 4, kde pouzdro (10) mé otvor nebo okénko a mérka (90)
ma dalsi otvor nebo okénko, které je umisténo vzhledem k otvoru nebo okénku pouzdra (10)

tak, ze alespon ¢ast indikatoru davky (80) je skrze tyto otvory nebo okénka viditelna.

7. Injekéni zatizeni podle nékterého z predchazejicich naroku, které dale obsahuje axialné
posuvné podavaci tlacitko (30) a volici rukojet’ (20), ktera je axialné pfitlacovana k pouzdru
(10).

8. Injek¢éni zatizeni podle naroku 7, které dale zahrnuje klikaci objimku (60), ktera je rota¢né
pfitlacovana k pouzdru (10) a je axialné posuvna vzhledem k pouzdru (10) mezi proximalni
polohou pro nastaveni davky a distalni polohou pro podavani davky, pficemz tato klikaci
objimka (60) obsahuje zuby, které uvolnitelné zabiraji s odpovidajicimi zuby dalsiho prvku

(40), ktery se béhem nastavovani davky otaci.

9. Injekeni zafizeni podle naroku 7, kde indikator davky (80) obsahuje pruzné klikaci
raménko (82), které klikaci objimka (60) posouva v prvnim sméru a pouze béhem podavani
davky, kdy zafizeni dosdhne své polohy pro minimalni davku (nulové polohy) ve druhém

opacném sméru vycnivajici ¢asti meérky (90).

10. Injekéni zafizeni podle narokti 7 nebo 8, které dale obsahuje mechanismus ochrany
posledni davky (40, 50, 60), jehoz cilem je zabranit nastaveni davky piekracujici mnozstvi
kapaliny, ktera zbyva ve vlozce, pficemz tento mechanismus ochrany posledni davky

obsahuje maticovy ¢len (50) vsunuty mezi klikaci objimku (60) a volici objimku (40).
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11. Injekeni zatizeni podle neékterého z predchazejicich narokd, kde je prvni civka (120)
umisténa koncentricky s pistnici (130) na prvni podélné ose (I) a kde je druha civka umisténa
na druhé podélné ose (II), pficemz prvni podélna osa (I) je rovnobézna s druhou podélnou

osou (II) a je od druhé podélné osy vzdalena.

12. Injekéni zafizeni podle naroku 11, kde hnaci ¢len (100) obsahuje hnaci trubicku (102)

oto¢nou kolem prvni podélné osy (I) a hnaci objimku (101) oto¢nou kolem druhé podélné osy

(.

13. Injekeni zatizeni podle naroku 12, kde hnaci objimka (101) je axialné pohybliva mezi
polohou pro nastaveni davky, v niz je hnaci objimka (101) rota¢né pfitlacovana k pouzdru
(10), a polohou pro podavani davky, v niz je hnaci objimka (101) rotaéné odpojena od

pouzdra (10), a kde hnaci trubicka (102) je trvale rotacné spojena s hnaci objimkou (101).

14. Injekéni zafizeni podle nékterého z predchazejicich narokt, které dale obsahuje spojku
(83, 105) vlozenou mezi indikator davky (80) a hnaci ¢len (100), pfi¢emz spojka (83, 105)
umoziuje relativni rota¢ni pohyb mezi indikatorem davky (80) a hnacim ¢lenem (100) béhem
nastavovani davky a zabrafuje relativnimu rota¢nimu pohybu mezi indikatorem davky (80) a

hnacim ¢lenem (100) béhem podavani davky.

15. Injekeni zatizeni podle nékterého z predchozich naroki, které obsahuje vlozku s 1ékem.



29 30

13 ,
131/:30%% .___a‘“\ 7&&}%‘

120 m 83 40
. 60
Obr. 1 i . " T
RUIN

Obr. 5b

e e T e v e




101

32




33

102

91 » 93
" N\

A

Obr. 14

34

82 Obr. 15b /90 Obr. 15¢

60

Obr. 17
107



