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I nj ect i dn Device The invention relates to a device for introduci n@;sgn
active substance solution into a patient with means;f or fastening the
dévice to the body surface and with a cannula for insertion into the skin
or into the tissue underFyHuffinanarka RochenAGy Busle $witeerdahdve subst ance
solution. During the preparation of a patient for an operation etc. it is
now custorrary to create a venous._a s to which injection appliances can
be connegt-ed > ogﬂﬁal’s'l Ho%@ver,| in the area of after-ca
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per f or medb e} mﬁﬂ) trai ﬂ%d'}" Patients themsel ves are in nost
cases not Ed:pa‘blﬂéis?)f pf‘ﬁ'ds",','l"épu‘g&aa.:s jc@n is not possible in the
case Of MAbbUac‘ pdge .............
DATE OF RECEIPT oot
e invention relates to a device for introducing an active substance

solution into a patient with means for fastening the device to the body surface
10 and with a cannula for insertion into the skin or into the tissue underlying it
and for introducing the active substance solution.

During the preparation of a patient for an operation etc. it is now

cutomafy to create a venous access to which injection appliances can be

15 connected in case of need. However, in the area of after-care, therapy and
prevention, this method is frequently associated with disadvantages, of
which the most serious may be mentioned. The insertion of cannulas may be
performed only by trained medical staff. Patients themselves are in most
cases not capable of this, so that self-medication is not possible in the case of

20 medicines which are injected. On the other hand, the insertion of a cannula
results, especially in the case of long-term therapy, in an injury with an
increased danger of infection. The danger of injury when handling used
cannulas represents an additional risk. The said disadvantages lead to the
subcutaneous or intradermal injection route frequently being chosen for cost

25 and safety reasons.

Devices which can be worn on the body and which represent a
combination of cannula and reservoir for the active substance solution have
been developed for the patient's convenience, specifically to facilitate self-

30 medication. For example, EP-A-272 530 discloses a wearable device for
subcutaneous or intradermal injection of a liquid active substance
formulation, which consists of a storage container, an injection needle to be
connected to the latter, a pump unit for emptying the container through the
injection needle and fastening means, the needle being propelled by means

35 ofa drive device into the skin of the patient.

Devices of this type which have an active substance reservoir as an
integral component have the disadvantage that a separate device is
necessary for each active substance formulation. In addltlon, the limitation

10
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subcutaneous injections.

This is achieved according to the invention by a device of the type
10 specified earlier, which is distinguished by an advancer unit to propel the
cannula into the skin, a connecting element which is arranged on the
outside of the device for connection to a conveying unit for the active _
- substance solution, a connection channel, which is open in the inserted state
of the cannula, between the connecting element and the cannula, and
15 fastening means for fastening the device to the patient's skin.

According to a further embodiment of the invention, the said advancer
unit is designed in such a way that the cannula can, after the infusion is
complete, be returned to a protected initial position.

20

Exemplary embodiments of the invention are described hereinafter by

means of the appended drawings.

Figures 1-5 show various embodiments of injection units, in each case
25 in section.

The device shown in Fig. 1 has an approximately frustoconical
housing 1 with a concentric bore 2 which consists of four regions with
diameters increasing in each case from the bottom fo the top. The base of the

30 housing has a concentric projection 3. The part of the base which surrounds
the projection 3 is provided with an adhesive layer 4 for fastening the device
to a site on a patient's body, the material and thickness of which are selected
in particular with a view to wearing convenience and secure retention of the
device. From this viewpoint, a so-called adhesive foam was selected for the

35 layer 4. The face of the projection 3 is likewise provided with an adhesive
layer 5 which serves in particular for reliable immobilization of the skin. For
this purpose, the adhesive layer 5 consists of a thinner, relatively vigorously
adhesive material. However, it is perfectly possible for adhesive layers 4 and

5 to consist of the same material. ]
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via the latter, to a reservoir. A narrow channel 7 leads from the Luer

5 attachment to the central bore. Above and below the opening of the channel 7
into the bore, O rings 8 are inserted into corresponding annular grooves in
the inner wall of the bore.

A thin steel capillary of about 200 m diameter with a bevelled insertion

10 end serves as cannula 9. The cannula is held in a cannula holder 10. The
cannula holder 10 is an element which is arranged to be concentrically and
axially displaceable in the bore 2 and which is shown in its upper terminal
position. In its lower terminal position, the lower face of the cannula holder
lies on the stop formed by the junction between the narrowest region of the

15  bore 2 and the next larger one thereof. The cannula 9 then extends through
the narrowest region, serving as passage for the needle, of the bore 2 and
through the adhesive layer 5, for example into the tissue of the adjoining
skin of a patient.

20 A channel 11 leads from the cylindrical side of the cannula holder 10
and widens in the interior thereof. The end of the cannula 9 opposite to the
bevelled tip thereof opens into the widening of the channel 11. In the lower
position of the cannula holder, the channel 11 is opposite to channel 7 in the
housing 1.

25

The cannula holder has a guide flange 12 with a diameter
corresponding to the internal diameter of the third region of the bore On its
upper surface the cannula holder 10 has a hollow cylindrical wall 13 which
is provided on its inside directly adjacent to its upper end with an encircling

30 beading. The wall 13 with the beading cooperates with the retaining and
releasing mechanism 14 which will be described hereinafter.

A retaining and releasing mechanism 14 is inserted into the topmost
region of the bore 2 with the largest diameter and retains the cannula holder
35 10 in the resting state in its upper terminal position and, by releasing,
permits its displacement into the lower terminal position. Between the
cannula holder 10 and the retaining and releasing mechanism 14 there is a
coil spring which pushes the cannula holder 10 downwards.
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9] ect on which the invention is based is therefore to provide a device
i of fers great convenience to the patient and, at the sanme tinme, the
‘mum possible flexibility and safety for intradermal and subcutaneous
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must therefore be designed to be relatively rigid.

The wall segments 16 have on their outer surfaces a conical shoulder
10 which forms the junction between an upper smaller and a lower larger axial
distance. The beading of the wall 13 lies on this shoulder, which retains the
cannula holder 10 in its upper terminal position. The wall segments 16
likewise have on their inside a shoulder in which a bracing flange 19, which
will be described hereinafter, engages. . '
15
The upper part of the retaining and releasing mechanism 14 consists
of an approximately mushroom-shaped releasing trigger 18 on the lower end
of which the said bracing flange 19 is located. The releasing trigger is '
retained in the upper position shown by a disc spring 20. The bracing flange
20 19 prevents the inward movement of the elastic wall segments 16 and thus
the releasing of the downward movement of the cannula holder 10.

The retaining and releasing mechanism 14 accordingly represents in
the present embodiment a spring-loaded catch with lock. Removal of the lock
25 automatically releases the spring-loaded catch as a result of the pressure of
the spring 17.

If the device is now attached, that is to say stuck, to a suitable site on a

patient's body, and is connected to a conveying unit for an active substance

30 solution, and if the injection is to be triggered, the patient pushes the trigger
18 downwards against the pressure of the spring 20. This pushes the bracing
flange 19 out of its seating in the interior of the wall segments 16. The wall
segments escape inwards from the pressure exerted on the shoulder by the
coil spring 17 via the beading, and the cannula holder 10 together with the

35 cannula 9 is pushed downwards with high acceleration by the spring 17. The
cannula 9 is projected through the adhesive layer 5 into the patient's tissue.
The high acceleration means that the penetration of the needle takes place so
quickly that the patient feels no pain.
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gradation of its diameter, namely the constriction at its lower end to form an
orifice for an injection cannula 29. The housing is likewise provided on its
underside with an adhesive layer 24 which in this case is designed to be
continuous. A Luer attachment 26 is located in an extension 23 attached on
the side of the housing and is connected via a channel 27 to the bore 22. Two
O rings 28 lie in corresponding annular grooves above and below the opening
of the channel 27 into the bore 22.

The cannula 29 is also in this case seated in a cannula holder 30
which is designed to be essentially cylindrical and has a channel 31 for
connecting the rear of the cannula to the bore 22. Its outer surface has a
conical shoulder formed by an upward widening of the cross section. The
cannula holder 30 is firmly connected via an annular, glass-clear viewing
element 33 to a cap 38 which encloses the entire mechanism and which can
be moved downwards from the upper position shown in the Figure and
serves as a releasing head. The cap 38 has a viewing window 39 in its centre.

Wall segments 36 are located on the housing surface and arranged
around the edge of the bore 22, and are provided on their upper edge with
projections which are directed towards the axis and which grip under the
conical shoulder of the cannula holder 30. The wall segments 36 are elastic
and form together with the conical shoulder of the cannula holder a
retaining and releasing mechanism 34. Finger pressure on the cap 38 bends
them outwards until, when the pressure is sufficient, they release the
cannula holder 30. Owing to the finger pressure necessary to overcome the
retaining force, when the cannula holder 30 is released the needle is forced
into the patient's skin. The upper end of the cannula holder 30 has a conical
taper and is designed so that the elastic wall elements 36 exert a pressure
directed downwards onto the cannula holder, which holds the needle in the
lower insertion position after pushing in.

The outer surface of the cap 38 is shaped so that it can be gripped by
the fingers and pulled back again to its initial position. On its lower edge the

This Sheet Has Bee:

T



t he skin.
relatively

rticular with a view to wearing conveni ence and secure retention of
devi ce.
e layer 4. The face of the projecti 3 is likew se provided with an

dhesi ve | ayap is provided witlea projéstin 87 vikichois dleémal iawdrdeldnd wafitlen of

F\% 53 PR eremonding g lang 15.om t67 Ronding, Brefienty (G,

Fromthis viewoint, a so-called adhesive foamwas sel ected for

for adhesi vebelingpuiled autcbeyondtheAnitiak pemtmnh'ﬁ’hntresultsoﬂtbmisethatttha site
on the housidgnig { éuil@%‘b%ﬂ%&nﬁl%eﬂ%’b& thé hotsflsg hy&in aftiPEnéOr an

active substance SO

5

10

15

20

25

30

35

sion is complete

In the lower terminal position of cap 38 and cannula holder 30, the
projections on the wall segments 36 are at the level of the viewing element 33
and are in contact with it. The wall segments 36 are picked out in colour so
that they are readily visible in this position through the viewing window 39
and thus indicate that the cannula 29 has been inserted. A visual check of
this type is often advantageous because the patient does not feel the prick.

Fig. 3a shows a device in which the housing 41 has a design very
similar to that in Fig. 1 with bore 42, projection 43, adhesive layers 44 and 45
and with Luer attachment 46, channel 47 and O rings 48 in the wall of the
bore 42. The cannula holder 50 with cannula 49 and connection channel 51
and the wall segments 56 retaining it are the same as in the device shown in
Fig. 2. The cap 57, which also has a viewing window 59 in this case, is
provided with a crossbar 58 by which it can be rotated. It additionally has a
plurality of fingers 60 which project downwards from its underside and
which in turn are provided with toes 61 which are directed radially
outwards. These toes 61 slide in grooves provided in the wall of the upper
region of the bore and of which one is shown in Fig. 3b. The groove has an
arm 62 which runs vertically downwards and an arm 63 which is inclined
like a ramp. The two arms are connected at the bottom by a short horizontal
piece 64. A horizontal groove piece 65, 66 is attached at each of their upper
ends. The horizontal groove piece 65 on the right in the drawing, which is
located at the top of the vertical arm 62, defines the resting position before
use of the device. The other horizontal groove piece 66 at the top of the
inclined arm 63 defines the position after use of the device. The cannula
holder 50 and injection cannula 49 are pulled back into this position by
rotating the crossbar 58 before the device is taken off the patient. This pulling
back of the cannula prevents both possible injury to the patient due to tilting
of the cannula on taking off, and injuries and thus infections of the medical
assistants owing to the projecting cannula.

The device shown in Figure 4 has no release of the cannula advance to
be actuated manually by the patient. The housing 71 is very ﬂat only about
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the latter, to a reservoir. A narrow channel 7 |leads fromthe Luer
tachnment to the central bore. Above and bel ow t he opening of the channel
into the bore, Orings 8 are inserted into correspondi ng annul ar grooves
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chamber 72.

10 An O ring 78 is inserted into a corresponding encircling groove on a
concentric projection projecting from above into the chamber.

A cannula 79 is seated in a cannula holder 80 which essentially
matches the shape of the chamber 72. The cannula holder 80 has on its lower
15 edge an encircling projection which engages in a corresponding annular
groove in the housing and forms together with the groove a spring-loaded
catch 81. The latter retains the cannula holder firmly in the position shown
in the resting state.

20 Near the upper edge of its cylindrical outer surface, the cannula
holder has an encircling annular groove into which an O ring 82 is inserted.
An annular enclosed space is produced by the two O rings 78 and 82 between
the cannula holder and the upper face of the chamber and is connected to the
Luer attachment 76 only through the channel 77.

25
The cannula holder furthermore has on its lower edge two pins 83
which project radially outwards. The end pieces of two torsion springs 84
engage these. The latter have an initial tension such that they convey the
cannula holder downwards as soon as it is released.
30

This embodiment functions in the following way:

When the device is fastened to a site on the patient's body, the
connection to the conveying unit for the active substance solution (not shown)
35 is set up via the Luer attachment. The delivery pump generates a pressure
in the upper region of the chamber 72. The force acting thereby on the
cannula holder 80 is added to the force of the springs 84. As soon as the
added force exceeds the retaining power of the spring-loaded catch 81, the
cannula holder moves downwards. The springs 84 now take over the
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The device shown in Figure 5 is depicted in two mutually
perpendicular cross-sections in order to make the details clearer. The aim of
this device was to reduce the height of the construction even further. The
10  housing 91 is very flat, that is to say it has a height of less than 10 mm. A
chamber 92 which is centrally located in the housing is once again open at
the bottom and closed at the top. The housing is in two parts for assembly.
The lower part 93 forms a central, concentric projection which projects
beyond the face of the housing. Protective films 94 are located between the
15 lower part 93 and the main part of the housing 91 and seal the cavity
produced between the two housing parts. A Luer attachment 96 is again
located in the upper housing part 91 and is connected by a channel 97 to the
chamber 92.

20 A cannula 99 is inserted in a cannula holder 100 but otherwise moves
freely in an elastic seal 101 located in the lower part of the chamber.

The cannula holder 100 essentially consists only of a U-shaped
element on the upper ends of whose arms there are located attachment
25 points for the transmission of force from torsion springs 102. The springs 102
have an initial tension such that they drive the cannula holder with the
cannula 99 downwards as soon as they are released.

The cannula holder 100 is retained in the upper resting position
30 shown in Figure 5 by a slide 103. When the slide 103 is moved to the right, it
releases the cannula holder 100, and the spring 102 is able to move the
cannula holder 100 together with cannula 99 downwards and thus insert the
cannula 99 into the patient's skin.
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| easi*ng mechani sm 14 which wll be described hereinafter. A retaining and
el easing mechanism 14 is .inserted into the topnost region of the bore 2
with the Iargest di ameter and retains the cannula holder 10 in the resting

state in i ml “‘ﬁ“m)wm positiongand, by releasing, pernits its
di spl acene m‘m t erm nal p05|_t I on. Between the cannul a hol der
10 and the ret &i ntng" and rel easi ng nmec@laiimsn 14 there is a coil spring

whi ch pushes the cannul a hol der 10 downwards. -4- The retaining and

rel easin machanlsm 4_cqnsists of _t a
g 2& evc%ce for fntroduc\:alggpan active substance solution into a

patient w1th means for fastening the device to the body surface and with a
5 cannula for insertion into the skin and for introducing the active substance
solution, said device comprising

- an advancer unit (14, 34) to propel the cannula (9, 29, 49, 79, 99) into
the skin

10
- a connecting element (6, 26, 46) which is arranged on the outside of
the device for connection to a conveying unit for the active substance
solution and

15 - a connection channel (7, 11; 27, 31; 77; 97), which is open in the
inserted state of the cannula, between the connecting element and the
cannula.

2. A device according to claim 1, wherein the advancer unit has a
20 retaining and releasing mechanism (14) which is formed by a spnng-loaded
catch (13, 16) with lock 19 and a spring 17.

3. A device according to claim 2, wherein the retaining and
releasing mechanism (34) has a releasing button with a viewing window (39)
25 to check the position of the cannula holder.

4, A device according to claim 1, wherein means for withdrawing
the cannula holder (30, 50) and the cannula (29, 49) are present.

30 5. A device according to claim 4, wherein the cannula holder (50)
is provided with toes (61) on the side which are guided in a groove (62-66) of
the housing (41).

6. A device according to claim 1, wherein means (78, 82) for
35 advancing the cannula holder (80) on the basis of the pressure of the active
substance solution are present.
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ch can b mﬂlm\l y towards one another and of which the | ower
onsi sts of ﬁ 15 and wal |l segnents 16 which project
downwar ds o & centFaI opening of the latter and essentially forma

hol | ow cylindrical shape. The plate 11(? is firmy connected to the housing,
that is to say screwed, wel ded etc. forns the upper abutnent of the
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descri bed herei nafter, engages.
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upper part of the retaining and rel easi ng nechani sm 14 consists of an

proxi mately mushroom shaped rel easing trigger 18 on the | ower end of

ich the said bracing flange 19 is |located. The releasing trigger is
retained in the upper position shown ?y a disc spring 20. The bracing
flange 19 prevents the inward novenent of the elastic wall segnents 16 and
thus the rel easing of the downward noverment of the cannul a ho&ﬁﬁﬂ!ﬂﬁﬂiﬂﬁk
retaining and rel easi ng nechani sm 14 accordingly represents in the present
enbodi ment a spring-loaded catch with chk. Renoval of the | ock _
automatically rel eases the spring-| oad h as a result of the pressure
of the spring 17. If the device is now attached, that is to say stuck, to a

sui tabl g sit o onpgRALLEN, SadPRk imRShddng NERIGS shBehrER BRI 4 1O
patient and has means for fastening to the skin and a cannula (9). The
cannula is held in a withdrawn position by a retaining and releasing
mechanism (14) before use and, after release, is propelled into the patient's
skin. A connector (6) connected to the rear of the cannula serves to connect
10 the cannula to an active substance reservoir.
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utiory, and if the injection is to be triggered, the patient pushes the

I gger 18 downwards agai nst the pressure of the spring 20. This pushes the

racing flange 19 out of its seating in the interior of the wall segnents
'16. The wall segnents escape inwards fromthe pressure exerted on the
shoul der by the coil spring 17 via the beading, and the cannul a hol der 10
together with the cannula 9 is pushed downwards with high accel eration by
the spring 17. The cannula 9 is projected through the adhesive layer 5 into
the patient's tissue. The high accel eration neans that the penetration of
t he needl e takes place so quickly that the patient feels no pain
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enbodi mrent shown in Fig. 2 has a nunber of functional elenents

entical to those shown in Fig. 1. Sonme of the elenents nerely have a

i fferent shape, while other elenents are assigned different or additional
functions. A housing 21 has a bore 22 which, in the present case, has only
one gradation of its dianeter, nanely the constriction at its lower end to
forman orifice for an injection cannula 29. The housing is |ikew se
provided on its underside with an adhesive layer 24 which in this case is
designed to be continuous. A -B8r attachment 26 is |ocated in an extension
23 attached on the side5@f the\housing and i &onnected via a channel 27 to

the bore 22. Two O rings 8 |ie\l r espopdi ng Ahnul ar grooves above and
bel ow t he openi ng bﬁ\iﬂf C Q»bo e 22.49
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cannlula 29 is also in this case seated in a cannula holder 30 which is
signed to be essentially cylindrical and has a channel 31 for connecting
he rear of the cannula to the bore 22. Its outer surface has a conical
shoul der forned by an upward w deni ng of the cross section. The cannul a
hol der 30 is firmy connected via an annul ar, gl ass-clear view ng el enent
33 to a cap 38 which encloses the entire nechani smand whi ch can be noved
downwards from the upper position shown in the Figure and serves as a
rel easing head. The cap 38 has a viewing window 39 in its centre. Wl
segnents 36 are | ocated on the housing surface and arranged around the edge
of the bore 22, and are provided on their upper edge with projections which
are directed towards the axis and which grip under the conical shoul der of
t he cannul a hol der 30. The wall segnments 36 are elastic

96 Q7 921?0 103
;:Et:'-::;i\\ \\ : N ecmana K
. ; Pt S # /////;/A]/l --------------- -':
102 R st g1
93799 94 a)

D)

et Has Been Re‘laced

"l



and formtogether with the conic

al sho

r et:'é‘.'l“‘ﬁ‘l""“'m?ghmgggggs mec$@ni s
th mguwyaf., u Eédd:

faelt ni A % e, ?%ga%m
A Do _“.;;i. s s
for ﬁ%&l&# nger ?gg‘ae"gégn"erk

a p essure directed do
need| BATE ©HeREGHEIT 1ﬂ¥l¥ﬁ

The U

ds ont
r{*1omn pod

of the c
m 34. éé;g 7? (j{i iiﬁllds
PSSUur e ey r ase
i nger pressure necessah¥ to overcone the
A hol der 30 is released the needle is
ppet end of the cannul a hol der 30 has
$0 that the elastic wall elenents 36 exert
o the cannul a hol der, which holds the
ition after pushing in. The outer surface

of the cap 38 is shaped so t hat
back again to its initial positi

It can be gripped by the fingers and pul I.ed

on ibeidip ey edge the

The invention relates to a device for introducing an active substance

solution into a patient with

means for fastening the device to the body surface

and with a cannula for insertion into the skin or into the tissue underlying it
and for introducing the active substance solution. '

Durmg the preparation of a patient for an operation etc. it is now
customary to create a venous access to which injection appliances can be
connected in case of need. However, in the area of after-care, therapy and
prevention, this method is frequently associated with disadvantages, of
which the most serious may be mentioned. The insertion of cannulas may be
performed only by trained medical staff. Patients themselves are in most

cases not capable of this, so

medicines which are injected. On the other hand, the i
results, especially in the case of long-term therapy, in

that self-medication is not péssible in the case of
ertion of a cannula
injury with an

increased danger of infection. The danger of injury when handling used
cannulas represents an additional risk. The said disadvantages lead to the
subcutaneous or intradermal injection route frequently being chosen for cost

and safety reasons.

Devices which can be worn on the body and which represent a
combination of cannula and resei'voir for the active substance solution have
been developed for the patient's convenience, specifically to facilitate self-
medication. For example, EP-A-272 530 discloses a wearable device for
subcutaneous or intradermal injection of a liquid active substance
formulation, which consists of a storage container, an injection needle to be -
connected to the latter, a pump unit for emptying the container through the
injection needle and fastening means, the needle being propelled by means
of a drive device into the skin of the patient. '

Devices of this type which have an active substance reservoir as an
integral component have the disadvantage that a separate device is
necessary for each agtive substance formulation. In addition, the limitation
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-6- cap is provided with a projection 37 which is directed i nwards and

whi ch, together with a correspondi ng shoul der 35 on the housing, prevents
the cap being pulled out beyond the initial position. The result of this is
that the cannula can be pulled back conpletely into the housing again after
the infusion is conplete. In the | ower? termnal position of cap 38 and
cannul a hobfitle Gtﬂunwlaf mm?estbsmmeemntthesa\/dbﬁcﬁsmmm%eim asafortde | evel

of the viey &% are in contact with it. The wall segnents 36
are picked ou S nc UF 50 T hat they are readily visible in this position

t hrough the view ng wi ndow 39
The object on which the invention is based is therefore to provide a

device which offers great convenience to the patient and, at the same time,
the maximum possible flexibility and safety for intradermal and |
subcutaneous injections.

This is achieved according to the invention by a device of the type
specified earlier, which is distinguished by an advancer unit to propel the
cannula into the skin, a connecting element which is arranged on the
outside of the device for connection to a conveying unit for the active
substance solution, a connection channel, which is open in the inserted state
of the cannula, between the connecting element and the cannula, and
fastening means for fastening the device to the patient's skin.

According to a further embodiment of the invention, the said advancer
unit is designed in such a way that the cannula can, after the infusion is
complete, be returned to a protected initial position.

Exemplary embodiments of the invention are described hereinafter by
means of the appended drawings.

Figures 1-5 show various embodiménts of injection units, in each case
in section.

The device shown in Fig. 1 has an approximately frustoconical

housing 1 with a concentric bore 2 which consists of four regions with
diameters increasing in each case from the bottom to the top. The base of the
housing has a concentric projection 3. The part of the base which surrounds
the projection 3 is provided with an adhesive layer 4 for fastening the device

“to a site on a patient's body, the material and thickness of which are selected
in particular with a view to wearing convenience and secure retention of the
device. From this viei_vpoint, a so-called adhesive foam was selected for the
layer 4. The face of the projection 3 is likewise provided with an adhesive
layer 5 which serves in particular for reliable immobilization of the skin. For
this purpose, the adhesive layer 5 consists of a thinner, relatively vigorously
adhesive material. However, it is perfectly possible for adhesive layers 4 and |
5 to consist of the same material. This is the replacement sheet
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and thus indicate that the cannula 29 has been inserted. A visual check of
this type is often advantageous because the patient does not feel the
prick. Fig. 3a shows a device in which the housing 41 has a design very
simlar to that in Fig. 1 with bore 42, projection 43, adhesive |ayers 44
and 45 and with Luer attachnent 46, channel 47 and O rings 48 in the wall
of the bore 42. The cannul a hol der 56 Wi th cannul a 49 and connection

channel 51 and A@ué%&itaéﬁﬁiéﬁ@@xsqgcéﬁﬁaéﬂ"h '%%d é] n €h& HogiriABRd 3ervds {d1e

devi ce shown in al so has a ., view ng w nhdow 59 in
T L0 aee eqtuiast b defics tha Sebvam: BRIVE B4R Acti SUbALEHCS SONSRG S | {
addi ti onal ¥ia thrslattqy, to & rdseredirf AngemrewoChainmeln? péadssfiond the Laredts from its

adial |y ouuEsnent thBub pRudl bRk Khdey #&%&éﬁﬁ%ﬁ“ﬁ@éﬂfﬁhﬁ sBaEst 7

t he upper into the bore, O rings 8 are inserted into corresponding annular grooves in
the inner wall of the bore.

A thin steel capillary of about 200 m diameter with a bevelled insertion
end serves as cannula 9. The cannula is held in a cannula holder 10. The
cannula holder 10 is an element which is arranged to be concentrically and
axially displaceable in the bore 2 and which is shown in its upper terminal
position. In its lower terminal position, the lower face of the cannula holder
lies on the stop formed by the junction between the narrowest region of the
bore 2 and the next larger one thereof. The cannula 9 then extends through
the narrowest region, serving as passage for the needle, of the bore 2 and
through the adhesive layer 5, for example into the tissue of the adJmmng
skin of a patient.

A channel 11 leads from the cylindrical side of the cannula holder 10
and widens in the interior thereof. The end of the cannula 9 opposite to the
bevelled tip thereof opens into the widening of the channel 11. In the lower
position of the cannula holder, the channel 11 is opposite to channel 7 in the
housing 1. :

The cannula holder has a guide flange 12 with a diameter
corresponding to the internal diameter of the third region of the bore. On its
upper surface the cannula holder 10 has a hollow cylindrical wall 13 which
is provided on its inside directly adjacent to its upper end with an encircling

. - beading. The wall 13 with the beading cooperates with the retaining and
releasing mechanism 14 which will be described hereinafter.

A retaining and releasing mechanism 14 is inserted into the topmost
region of the bore 2 with the largest diameter and retains the cannula holder
10 in the resting state in its upper terminal position and, by releasing,
permits its displacement into the lower terminal position. Between the
cannula holder 10 and the retaining and releasing mechanism 14 there is a

~ coil spring which pushes the cannula holder 10 downwards.

Tris is the replacement sheet
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region of the bore and of which one is shown in Fig. 3b. The groove has an
arm 62 which runs vertically dowwards and an arm 63 which is inclined |ike
a ranp. The two arns are connected at the bottom by a short horizontal
pi ece 64. A horizontal groove piece 65, 66 is attached at each of their
upper ends. The horizontal groove piecet65 on the right in the drawi ng,
which is located at the top of the vertical arm 62, defines the resting
posi tion before The retairingdmd eeleading nidchanizmi b oémsdisty obireo [paete 66 at
o

15120 b B Rl i O A 0 e

I'on cannu are pu back™i nto

this positiemsigtsrafian pagular plateskhandseall segments d Gwhiek projechiken of f
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to the patieql, due g L] ihng of Lhs canmila on Lakhng, ofl g dikyrles
say screwed, welded etc. It forms the upper abutment of the spring 17 and

must therefore be designed to be relatively rigid.

The wall segments 16 have on their outer surfaces a conical shoulder
which forms the junction between an upper smaller and a lower largér axial
distance. The beading of the wall 13 lies on this shoulder, which retains the
cannula holder 10 in its upper terminal position. The wall segments 16
likewise have on their inside a shoulder in which a bracing flange 19, which
will be described hereinafter, engages.

The upper part of the retaining and releasing mechanism 14 consists
of an approximately mushroom-shaped releasing trigger 18 on the lower end
of which the said bracing flange 19 is located. The releasing trigger is
retained in the upper position shown by a disc spring 20. The bracing flange
19 prevents the inward movement of the elastic wall segments 16 and thus
the releasing of the downward movement of the cannula holder 10.

The retaining and releasing mechanism 14 accordingly represents in
the present embodiment a spring-loaded catch with lock. Removal of the lock
automatically releases the spring-loaded catch as a result of the pressure of
the spring 17. :

If the device is now attached, that is to say stuck, to a suitable site on a
patient's body, and is connected to a conveying unit for an active substance
solution, and if the injection is to be triggered, the patient pushes the trigger
18 downwards against the pressure of the spring 20. This pushes the bracing
flange 19 out of its seating in the interior of the wall segments 16. The wall
segments escape inwards from the pressure exerted on the shoulder by the
coil spring 17 via the beading, and the cannula holder 10 together with the
cannula 9 is pushed downwards with high acceleration by the spring 17. The .
cannula 9 is projected through the adhesive layer 5 into the patient's tissue.
The high acceleration means that the penetration of the needle takes place so

ickly th i in.
quickly that the patient feels no pain This is the replacement sheet
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assistants owng to the projecting cannula. The device shown in Figure 4
has no rel ease of the cannula advance to be actuated manually by the
patient. The housing 71 is very flat, only about -7- 10 mm high, and is
closed at the top and has a concentric_chanber 72 open at the bottom It is
additionally in two parts and has a'pa':-i’t' 73 which is inserted in the base

and si mul t aneouhe émbodiment shewni ingF'jgar2 has & nambsémef furretinnial iebements t he

base. A pr f d h

base. (A P Rdiftdal Ba/ehblh Sigk 1R 90 SIGhARE Bd WedBhth BitrbiyPhatd's "OUS N0
ifferent shape, while other elements are assigned different or additional

functions.

A housing 21 has a bore 22 which, in the present case, has only one
gradation of its diameter, namely the constriction at its lower end to form an
orifice for an injectién cannula 29. The housing is likewise provided on its
underside with an adhesive layer 24 which in this case is designed to be
continuous. A Luer attachment 26 is located in an extension 23 attached on
the side of the housing and is connected via a channel 27 to the bore 22. Two
O rings 28 lie in corresponding annular grooves above and below the opening
of the channel 27 into the bore 22.

The cannula 29 is also in this case seated in a cannula holder 30
‘which is designed to be essentially cylindrical and has a channel 31 for
connecting the rear of the cannula to the bore 22. Its outer surface has a
conical shoulder formed by an upward widening of the cross section. The
cannula holder 30 is firmly connected via an annular, glass-clear viewing
element 33 to a cap 38 which encloses the entire mechanism and which can
be moved downwards from the upper position shown in the Figure and
serves as a releasing head. The cap 38 has a viewing window 39 in its centre.

Wall segments 36 are located on the housing surface and arranged
around the edge of the bore 22, and are provided on their upper edge with
projections which are directed towards the axis and which grip under the
conical shoulder of the cannula holder 30. The wall segments 36 are elastic
and form together with the conical shoulder of the cannula holder a
retaining and releasing mechanism 34. Finger pressure on the cap 38 bends
them outwards until, when the pressure is sufficient, they release the
cannula holder 30. Owing to the finger pressure necessary to overcome the
retaining force, when the cannula holder 30 is released the needle is forced
into the patient's skin. The upper end of the cannula holder 30 has a conical
taper and is designed so that the elastic wall elements 36 exert a pressure
directed downwards onto the cannula holder, which holds the needle in the
lower insertion position after pushing in. :

The outer surface of the cap 38 is shaped so that it can be gripped by
the fingers and pulled back again to its initial position. On its lower edge the
This is the replacement sheet
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chanber formed between the two parts. A Luer attachnent 76 is located in

. the upper part of the housing and is connected by a channel 77 to the
chanber 72. An Oring 78 is inserted into a correspondi ng encircling groove
on a concentric projection projecting fromabove into the chanber.

A .
cannula 79 is, seated i,n a, cannuj a hol Fer .80 whi ch essentially tches the
shape of t AP ihRReBAed witha Praesticn F1,Fdurh 4s chected nwards gad Bhh. an
enci r cl i ngtggether withy andoreésponghigg shoaldercds basiiHoasing) preéventy theveap n

The It s er B Reputéd ut BETonF ihdndtia Toefi B0 Fof rplIL BEhOS AL oRET °F1
resting stecamnuliecan bagulledebackigempletiels intpl thedhousingmagain after thee, t he

cannul @,  jnfusion is complete.

In the lower terminal position of cap 38 and cannula holder 30, the
projections on the wall segments 36 are at the level of the viewing element 33
and are in contact with it. The wall segments 36 are picked out in colour so
that they are readily visible in this position through the viewing window 39
and thus indicate that the cannula 29 has been inserted. A visual check of
this type is often advantageous because the patient does not feel the prick.

Fig. 3a shows a device in which the housing 41 has a design very
similar to that in Fig. 1 with bore 42, projection 43, adhesive layers 44 and 45
and with Luer attachment 46, channel 47 and O rings 48 in the wall of the
bore 42. The cannula holder 50 with cannula 49 and connection channel 51
and the wall segments 56 retaining it are the same as in the device shown in
Fig. 2. The cap 57, which also has a viewing window 59 in this case, is
provided with a crossbar 568 by which it can be rotated. It additionally has a
plurality of fingers 60 which project downwards from its underside and
which in turn are provided with toes 61 which are directed radially
outwards. These toes 61 slide in grooves provided in the wall of the upper
region of the bore and of which one is shown in Fig. 3b. The groove has an
arm 62 which runs vertically downwards and an arm 63 which is inclined
like a ramp. The two arms are connected at the bottom by a short horizontal
piece 64. A horizontal groove piece 65, 66 is attached at each of their upper
ends. The horizontal groove piece 65 on the right in the drawing, which is
located at the top:of the vertical arm 62, defines the resting position before
use of the device. The other horizontal groove piece 66 at the top of the
inclined arm 63 defines the position after use of the device. The cannula
holder 50 and injection cannula 49 are pulled back into this position by
rotating the crossbar 568 before the device is taken off the patient. This pulling
back of the cannula prevents both possible injury to the patient due to tilting
of the cannula on taking off, and injuries and thus infections of the medical
assistants owing to the projecting cannula.

The device shown in Figure 4 has no release of the cannula advance to
be actuated manually by the patient. The housing 71 is very flat, only about .
| This is the replacemant sheet
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hol der has an encircling annul ar groove into which an Oring 82 is

i nserted. An annul ar encl osed space is produced by the two Orings 78 and
82 between the cannul a hol der and the upper face of the chanber and is
connected to the Luer attachment 76 only through the channel 77. The
cannul a ho] der fuyr her yre_has on i ts 7l ower edge two i ns 83 which project

radial |y otfl pemdug TARdan s logedcatsths tapvand has arconpeniris chambey J8copdrese.
downmar de e fé ‘S?id‘i‘m?? B biEks Mehab oM 19 SGERT, D N0 O
ol T ow ng asttSinrthe hadt o TR fangulioly ToHRg & PrOCEHRERAThat | ont "< body,
t he connecﬂummumdmgtﬁlecmﬁeg,l ofg:herbaset & ptrotectivkifilen F4tis locuted beltweean (not
shown) <1 S hgtmbh thit bf¥he-Htisias A EHA the 064814875 AYFRASGRSE BhSS 2
pressure chamber formed between the two parts. A Luer attachment 76 is located in

the upper part of the housing and is connected by a channel 77 to the

chamber 72.

An O ring 78 is inserted into a corresponding encircling groove on a
concentric projection projecting from above into the chamber.

A cannula 79 is seated in a cannula holder 80 which essentially
matches the shape of the chamber 72. The cannula holder 80 has on its lower
edge an encircling projection which engages in a corresponding annular
groove in the housing and forms together with the groove a spring-loaded
catch 81. The latter retains the cannula holder firmly in the position shown
in the resting state.

Near the upper edge of its cylindrical outer surface, the cannula
holder has an encircling annular groove into which an O ring 82 is inserted.
An annular enclosed space is produced by the two O rings 78 and 82 between
the cannula holder and the upper face of the chamber and is connected to the
Luer attachment 76 only through the channel 77.

The cannula holder furthermore has on its lower edge two pins 83
which project radially outwards. The end pieces of two torsion springs 84
engage these. The latter have an initial tension such that they convey the
cannula holder downwards as soon as it is released.

This embodiment functions in the following way:

When the device is fastened to a site on the patient's body, the
connection to the conveying unit for the active substance solution (not shown)
is set up via the Luer attachment. The delivery pump generates a pressure
in the upper region of the chamber 72. The force acting thereby on the
cannula holder 80 is added to the force of the springs 84. As soon as the
added force exceeds the retaining power of the spring-loaded catch 81, the
cannula holder moves downwards. The springs 84 now take over the

This is the replacement sheet
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in the upper region of the chanber 72. The force acting thereby on the
cannul a holder 80 is added to the force of the springs 84. As soon as the
added force exceeds the retaining power of the spring-loaded catch 81, the
cannul a hol der noves downwards. The springs 84 now take over the

propul sion of the cannula holder. AfteB an initial short distance has been
covered, the inner upper rimof the cannula hol der has passed bel ow the O
ring 78 and thus opens the way for the active substance solution to the

Spper ond by S M R {5106 Ao AASEIORE S nleniblch oo
covered, the inner upper rim of the cannula holder has passed below the
O ring 78 and thus opens the way for the active substance solution to the
upper end of the cannula 79. The active substance solution is able to reach
the patient's skin through the cannula 79.

The device shown in Figure 5 is depicted in two mutually
perpendicular cross-sections in order to make the details clearer. The aim of
this device was to reduce the height of the construction even further. The
housing 91 is very flat, that is to say it has a height of less than 10 mm. A
chamber 92 which is centrally located in the housing is once again open at
the bottom and closed at the top. The housing is in two parts for assembly.
The lower part 93 forms a central, concentric projection which projects
beyond the face of the housing. Protective films 94 are located between the
lower part 93 and the main part of the housing 91 and seal the cavity
produced between the two housing parts. A Luer attachment 96 is again
located in the upper housing part 91 and is connected by a channel 97 to the
chamber 92.

A cannula 99 is inserted in a cannula holder 100 but otherwise moves
freely in an elastic seal 101 located in the lower part of the chamber.

The cannula holder 100 essentially consists only of a U-shaped
element on the upper ends of whose arms there are located attachment
points for the transmission of force from torsion springs 102. The springs 102
have an initial tension such that they drive the cannula holder with the
cannula 99 downwards as soon as they are released.

The cannula holder 100 is retained in the upper resting position
shown in Figure 5 by a slide 103. When the slide 103 is moved to the right, it
releases the cannula holder 100, and the spring 102 is able to move the
cannula holder 100 together with cannula 99 downwards and thus insert the
cannula 99 into the patient's skin.

This is the replacement sheet
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The device shown in Figure 5 is depicted in two nutually perpendicul ar
cross-sections in order to_make the details clearer. The aimof this device

was to reduce the height of the construction even further. The housing 91

is very flat ' it has a height of less than 10 nm A chanber
92 whieh is \Mﬂ'ﬁﬂ"lﬂ“ﬂ‘“ﬁﬂh in the-hdusing is once again open at the
bottom and closed & Phe®tdp. The housing is in tw parts for assenbly. The

| ower part 93 forns a central, concentric projection which projects beyond
the face of the housing. Protective filns 94 are|l ocated between the | ower
part 93 and the main part of the housi Glaifisand seal the cavity produced
bet ween the two housing parts. A Luer attachnent 96 is again |ocated in the

upper housing part 91 and is connected by a channel 97 to the chanber 92.
1 A device for introducing an active substance solution into a

patient with means for fastening the device to the body surface and with a
cannula for insertion into the skin and for introducing the active substance
solution, said device comprising

- an advancer unit (14, 34) to propel the cannula (9, 29, 49, 79, 99) into
the skin

- a connecting element (6, 26, 46) which is arranged on the outside of
the device er connection to a conveying unit for the active substance
. solution and

- a connection channel (7, 11; 27, 81; 77; 97), which is open in the
inserted state of the cannula, between the connecting element and the
cannula.

2. A device according to claim 1, wherein the advancer unit has a
retaining and releasing mechanism (14) which is formed by a spring-loaded
catch (13, 16) with lock 19 and a spring 17.

3. A device according to claim 2, wherein the retaining and
releasing mechanism (34) has a releasing button with a viewing window (39)
to check the position of the cannula holder.

4, A device according to daim 1, wherein means for withdrawing
the cannula holder (30, 50) and the cannula (29, 49) are present.

5. A device according to claim 4, wherein the cannula holder (50)
is provided with toes (61) on the side which are guided in a groove (62-66) of
the housing (41). |

6. A device according to claim 1, wherein means (78, 82) for
advancing the cannula holder (80) on the basis of the pressure of the active

substance solution are present.
This is the replacement sheet
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A cannul a 99 is-inseﬁted .in a cannul a hol der 100 but otherw se noves freely
in an ela 101 Located in the | ower part of the chanber. The
cannula h ,!ﬂ,ﬁlﬂ ﬂﬁmn'al |y consists only of a U shaped el ement on the
upper ends« here are located attachment points for the
transm ssi on of force fr&m t or si on springs 102. The springs 102 have an
initial tension such that they drive tH& tannul a holder with the cannula 99
downwards as soon as they are rel eased. The cannul a hol der 100 is retained
in the upper resting position shown in Figure 5 by a slide 103. Wen the
slide 103 is noved to the right, it releases the cannula hol der 100, and
the spring 102 is able to nove the cannula hol der 100 together with cannul a
99 downwards and thus insert the cannula 99 into the patient's skin.

7. A device according to claim 1, wherein the cannula (9, 29, 49,

79, 99) is isolated from the outside in its upper position by a protective film
(74).
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Clainms 1. A device for introducing an active substance solution into a
patient with means for fastening the device to the body surface and with a
cannula for insertion.into the skin and for introducing the active
substance sol ution, said device conprising - an advancer unit (14, 34) to
propel the cannula (9, 29, 49, 79, 99) into the skin - a connecting el enent
(6, 26, 46) which is arranged on the ot side of the device for connection
to a conveying unit for the active substance :

INJECTION DEVICE

Abstract

The device is used for introducing an active substance solution into a
patient and has means for fastening to the skin and a cannula (9). The
cannula is held in a withdrawn position by a retaining and releasing
mechanism (14) before use and, after release, is propelled into the patient's
skin. A connector (6) connected to the rear of the cannula serves to connect
the cannula to an active substance reservoir.

FIGURE 1.
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solution and - a connection channel (7, 11; 27, 31; 77, 97), which is open
in the inserted state of the cannula, between the connecting el enent and

t he cannul a. 2. A devi ce according to claim1l, wherein the advancer unit
has a retaining and rel easi ng mechanism (14) which is fornmed by a
spring-loaded catch (13, 16) with | ock 19 and a spring 17. 3. A devi ce
according to claim2, wherein the reralnlng and rel easi ng nechani sm (34)
has a rel easing button with a viewi ng wi ndow (39) to check the position of
t he cannul a hol der. 4. A devi ce according to claim1l, wherein neans for
wi t hdrawi ng the cannul a hol der (30, 50) and the cannula (29, 49) are
present .
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5. A device according to claim4, wherein the cannula holder (50) is
provided with toes (61) on the side which are guided in a groove (62-66) of

t he housing (41). 6. A devi ce according to claiml1l, wherein neans (78,
82) for advancing the cannula holder (80) on the basis of the pressure of
the active substance solution are present. 10 7. A devi ce according to

claim1, wherein the cannula (9, 29,749, " 79, 99) is isolated fromthe
outside in its upper position by a protective film

58
—_———— / 4
56 \,[ = /
= 48
47

8 0 2 o (7 LA,
]
0 45
7 k'cz/' /
N 7

N oz
/ / I_\g\\

44 43 42 50 a3

This ie the replacement sheet

Date: 2 4 SEP 199



(74).

96 97 92100 103

LA

7777777777

Fig. 5

~ _This is the replacement sheoet

‘ Dafe:- :

2 4 SEP 1995



