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(57) Abréegée/Abstract:

A skin Insertion mechanism of a needle fixedly positioned in a needle holder (3) with connective means to an injection or analysis
system has a skin attachment plate (2) coated with an adhesive layer and a spacer mechanism (4) keeping in the ready- to-use
position the skin attachment plate (2) spaced away from the needle support covering the needle. Subcutaneous insertion of the
needle Is effected by attachment with the adhesive layer to the skin and releasing the spacer mechanism (4) by applying a pre-set
trigger point pressure against the skin.
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MANUAL PRESSUR

L]

ACTIVATED APPLICATION MECHANISM

The present 1nvention 1s related with an 1njection set or
diagnostilc probe attached to the skin and having subcutaneous

access through a needle 1nserted 1nto the skin. DMore

specifically 1t 1s related to patch-type ports with a needle

lnserted 1nto the skin and having connectlng means to a pump

or analysls system, or to syrilinge-type pens.

— p—

Flelds of application for thilis type of subcutaneous needle

—

lnsertion mechanisms 1s the 1njection of physiologically

active fluilid 1nto a patient, e.g. with 1nsulin pump systems,

pre—

or measurement of analyte levels 1n subcutaneous tissue.

Further, 1t can be used 1n comblnation with syringes or pens.

p—

For these uses usually manual 1nsertion of the needle 1nto

the skin 1s requested. Manual needle 1nsertion creates often

psychological aversion Dby the patient and bears safety

pre—-

hazards. Needle 1nsertion mechanisms of prior art are

normally complicated devilices wlth multi-step handling

requlrements and are therefore not suited for simple patch-

type ports wilith a needle 1nserted 1nto the skin or for

syringes or pens. In addition, such spring-type 1nsertion

mechanisms are unavoldably too abrupt and are therefore often

percelved by the patient as disturbing.

The aim of the present 1nventlion 1s to provide a cost-

’ amd
—

effective and user—-friendly solution allowing safe and easy

—

insertion of a needle 1nto the skin suitable for patch-type

port systems and syringes or pens. Accordlng to the i1nvention

thlis 1s achieved as described 1n claim 1.
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When used herein, the followling definitions define the stated

term

pre—- pre—-

Adhesive laver 1s composed of three parts, glue for fixing to

the skin attachment plate, a textile providling the necessary

—

flexibility and a glue for fixing onto the patient’s skin.

Sultable materials for temporary wearing on the skin with

strong adhesive properties and mlinimal allergenicity are

commercilially available. This adhesive layer 1s fixed on the

skin attachment plate preferentially using a surface which 1s

signlficantly smaller than the surface attachling to the skin.

This can be accomplished e.g. by an adhesive layer extending

pre=— pr=—

beyond the surface of the skin attachment plate or 1f a shape

for the adhesive layer similar to or only slightly larger

—

than the surface of the skin attachment plate 1s chosen, by

fixing the adhesive layer to the skin attachment plate 1n

such a way that an outer annular zone 1s not fixed to the

skin attachment plate. Such a design 1s described 1n

EPO0825882 for a medilical device with a rigid base.

Analyte means any endodgenous oOr exXxogenous substance the

pr—

concentration of which can be used to diagnose the health,

organ function, metabolic status, or drug metabolilizing

pr— pr—

capaclity of an 1ndividual. Examples of endogenous substances

—
—_—

are dJlucose, lactate, oxygen, creatilinlne, etc. Examples of

—

exogenous substances are drugs, metabolites of such drugs,

diagnostilc substances (e.g. 1nulin) etc.

—

Analysis system comprilses all elements necessary for

pre—

determlnation the concentration of analytes 1n subcutaneous

pr—

tlssue. Contacting of subcutaneous tilissue 1s achieved via
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diagnostic probes with thelr active surface 1nserted 1nto the

skin.

’ amd

Connective means ensure a safe connection of the needle with

an 1njection or analysilis system. For connection to fluid
dellvery systems tilght connections with minimal dead volume
are 1mportant, such as cones e.g. Luer-Locks or septum—needle
mechanlisms. For microdilialysils probes double-lumen connections

pre—

are preferred. Connections of diagnostilic probes, such as

inserted sensors, to analysis systems, are mainly electrical

or optlcal connections, known 1n the art.

Alternatively, the connectlve means can 1n the ready-to-use

position be separated from the needle holder with the fixedly

p—

poslitioned needle and only followling skin 1nsertion of the

needle becoming connected to the needle. In a preferred

embodlment the needle fixedly positioned 1n the needle holder

protrudes from the needle holder not only towards the skin

but also towards the connective means having a septum and

—

plerces the septum upon movement of the needle holder towards

the connective means.

’ amd

Dlagnostic probe 1S the functional element for the

pr—

determination of analyte concentrations and means, but 1s not

restricted to, any sensor, body fluid removal or

microdilialysls probe. The dilagnostic probe 1s partially

inserted 1nto the skin and at least 1ts active surface,

located close to the 1nserted tip 1s 1n direct contact with

the subcutaneous tissue. In case that a dlagnostic probe 1s

pr—

inserted 1nto the skin by means of a guide needle, this guilde

needle 1s retracted followlng 1nsertion 1nto the skin,
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preferentially together with the spacer mechanism and release

element.

Functional package 1s designed to hold the skin 1nsertion

mechanism or device by a releasable coupling mechanlism and

p—
pr— ——

has a peel-off cap to protect the sterility and to keep the

pr—
p—

active surface of diagnostic probes during storage 1n a

deflined environment, such as humidity. The functional package

—

has also a rim element allowing, after removal of the cap,

pr— pre=—-

the correct attachment of the rim of the adhesive layer by

pressing all—-around against the skin. Further, the functional
package protects the release element against premature,
unintended operation and the release element can be actuated

’ amd

only followlng attachment of the skin 1nsertion mechanlsm to

—

the skin and removal of the functional package.

pre—

Injection systems for delivery of 1njection fluid encompass

’ amd
—

manually operated syrindges and pumps belng any comblnation of

reservolr and delivery mechanism as known 1n the prior art,

such as, but not limited to, syringe-type pumps, perilistaltic

pumps, plezoelectric pumps or conslsting of a flexible

reservolr squeezed by mechanical, pneumatic or hydraulic

—

means. Delivery of injection fluid encompasses both

relatively fast 1njection (bolus) and relatively slow

pr—
—

introduction (also called 1njection or 1nstillation) of a

ligquid 1nto the body.

—

Means for attaching the outer rim of the adhesive lavyer

firmly to the skin are construction elements securiling

attachment all-over upon pressing the skin lnsertion

mechanism against the skin, thus ensuring safe and durable

pre—-

sticking of the skin attachment plate to the skin. Firm
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—

sticking of the entire flexible rim of the adhesive layer to

—

the skin 1s of particular 1mportance since small gaps not

attached firmly are the po

cential nidus for easy detachment.

Examples for such means are a functional package with a rigid

p—
p—

rim pressing the flexible rim of the adhesive layer

protruding from the circumference of the skin attachment

plate agalnst the skin. Alternatively, the adhesive layer for

attachment to the skin can

—

have an equal circumference to the

bottom of the skin attachment plate to which 1t 1s fixed only

by a reduced surface 1n comparison to the adhesive surface

attached to the skin, thus leaving a flexible rim which 1s

important to avoid detachment from the skin. In such an

embodliment the bottom o

—
-

f the skin attachment plate 1s

pr—

pressling also the non—-attached flexible rim of the adhesive

layer firmly against the

over.

Means for coupling skin a

skin ensuring skin attachment all-

ttachment plate with needle holder

and decoupling from spacer mechanlism and release element are

constructed 1n such a

way that  these functions are

pre—

automatically performed upon stacking-up of needle holder and

skin attachment plate. Preferentially only axial pressure on

the release element against the skin 1s needed for actuation

—

of both functions. The needle holder and skin attachment

plate get linked together

the subcutaneous port.

orming with the 1nserted needle

Following decoupling the spacer

mechanism from the needle holder, the release element

together with spacer mechanlism can be removed Dby simply

l1fting 1t o
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membrane as active

surface forming the 1interface between the subcutaneous fluid
and a dialysis fluid which 1s passed at the 1nner side of the
membrane. In a preferred embodiment a micro-dialysils probe

—

conslists of an 1nner and an outer tube which 1s covered at

the 1mplantable part close to the tip by a dialyslis membrane

and the connecting means allow simultaneous coupling of

pr—

lnner tube to a pump which delivers the dialysis fluid

the

and

the outer tube, as outlet for the dialysate to an analyte

determlning system or a microdilialysate collection system.

Needles are functional elements wilth a tilp belng con:

“1gured

and being rigid enough to allow easy plercing the patilent’s

skin and penetration i1nto the skin.

can be achileved 1n a minimally 1nvasive and palnless way 1f

—

the diameter of the needle 1s

below 0.3 mm. These needles 1nclude,

to, hollow needles such as cannulas

very

Insertion 1nto the skin

—
p—

small, preferentially

pre—-

for 1ntroducing

but are not restricted

all

injection fluid, tubes or solid needles as diagnostic probes

or tubes as guide needles for i1ntroduciling

probes, or solld needles as mandrins

tubes.

—H

f the needle has the function of

—

mandarin 1t can be removed, pre:

pr—

for 1ntroducing

removal of the spacer mechanism and release element.

—

flexible diagnostic

flexible

a Jgulide needle or a

‘erentially linked with the

Needle holder enforces the fixed positioning of the needle

and has constructional features

—

allowing an axially guided

movement of the skin attachment plate relative to the needle

holder via the spacer mechanilism.
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Release element releases the withholding means from the

pr—

blocked ready-to-use position 1f a pre-set trigger polint

pr—

"1clent acceleration

pressure 1s applied which results 1n su

’ amd

of the skin 1nsertion mechanism agalnst the skin attachment

pr—

plate to ensure skin plercing and 1nsertion of the needle.

The construction and materials used for the release mechanism

are tuned to request such a trigger polint pressure for

release actuation.

pr—
—

The construction of the release element and of the

—

withholding means 1s complementary, e.g. 1f the withholding

means are uslng hook-type components for Dblockage, the

release element can have protruding pln-shaped components

releasing blockage by the hook-type components. In this

p—

constructlion, the bending of the hook-type components for de-

blocking can define the necessary trigger polnt pressure for

release, Dbut also alternative constructions wilith e.g. a

spring can be used for thils purpose.

p—

Septum 1s a stopper made of natural or synthetic rubber-type

material which can be pilierced with a cannula or wlre 1n a

contamination-free and tight way.

Skin attachment plate has preferentially a circular or oval

footprint, 1s coated with an adhesilive surface for attachment

pr—

to the skin and has a hole opposing the tip of the needl with

pr— pr—
—

sufficient dilameter to allow an unhilindered passage of the

needle upon moving the needle holder towards the skin
attachment plate. The skin attachment plate 1s linked to the
needle holder by the withholding means. The withholding means

pr—

of the spacer mechanism 1s also ensurlng a smooth axial

movement, from the ready-to-use position 1n which the skin
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attachment plate and the needle holder are spaced from each-

other so that the skin attachment plate 1is covering the tip

of the needle, to a second position in which the skin

attachment plate and the needle holder are close to each-
other, and the needle 1is protruding through the hole of the

skin attachment plate, inserted into the skin.

Spacer mechanism is the connecting element between the needle
holder and the skin attachment plate. In the ready-to-use
position of the skin insertion mechanism 1t keeps by 1ts

withholding means needle holder and skin attachment plate 1in

parallel planes sufficiently spaced from each-other, so that

the skin attachment plate is covering the tip of the needle.
The spacer mechanism allows a guided axial movement of the

skin attachment plate against the needle holder upon release

of its withholding means actuated by the release element.

Withholding means are part of the spacer mechanism and fixing
the skin attachment plate spaced from the needle holder 1n
the ready-to-use position. Actuated by the release element,
they allow a rapid release from this position 1f a predefined

pressure 1is applied on the release element, sufficient to

accelerate the needle holder for penetration of the skin by

the needle.

In the following preferred embodiments of the 1invention are
described with reference to the accompanying drawings in

which

show

Fig. 10710 45 a diagrammatic sectional view of a skin

insertion mechanism in the ready-to—-use

SUBSTITUTE SHEET (RULE 26)
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25

position according to one embodiment of the
invention.

show
Fig. 2ab & a diagrammatic sectional view of a skin

insertion mechanism following needle insertion

into the skin.

-

Fig. 3 is a diagrammatic sectional view o©f a skin

insertion mechanism in the operational mode.

Fig. 4 is a diagrammatic sectional view of a skin
insertion  mechanism within a functional
package.

Fig. 5 is a diagrammatic sectional view of a skin

insertion mechanism with an integrated syringe

for injection of fluid.

Fig. 1 shows the skin insertion mechanism 1n the ready-to-use
position attached to the skin by the adhesive layer 1 of the
skin attachment plate 2. The needle holder 3, the spacer

mechanism consisting of the coupling element 4 and the

withholding means 5, and the release element 6 have in this

embodiment a 3-fold rotation axis; therefore, 1n the cross
section shown the right part and the left pait are depicting

different cuts through the constructive elements.

The coupling element 4 of the spacer mechanism 1is linked to

the withholding means 5 by the hook-type mechanism 7 and
engages with the needle holder by the hook-type mechanism 3.

The withholding means 5 has preferentially pin-shaped

elements 9 and is holding the skin attachment plate by an

SUBSTITUTE SHEET (RULE 26)
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10

engagement mechanism 10 1n a distance from the needle holder

pr—
—

3 sufficient to ensure that 1t covers the cannula 11 and

protects 1t from contacting the skin. The spacer mechanism 4

1s linked to the release element 6 by a ridge and groove

construction 12 allowlng a limited relative movement of the
release element 1n the direction towards the skin attachment

plate (indicated by the arrow (1)).

Upon pressing the release element 6 towards the skin

—
p—

attachment plate, the pin-shaped protrusions 13 effect a

bending of the hook-type mechanism 7 and decoupling from

engagement with the withholdling means 5. This decoupling

mechanism requilires a pre—-defined pressure for actuation which

1s preferentially preset by the necessary pressure to bend
the hook-type mechanism 7 or alternatively, by a separate
pressure spring between the spacer mechanism 4 and the

release element 6 (not shown).

Following decoupling and under the applied manual pressure,
the release element moves relative to the withholdlng means 5

together with the skin attachment plate 2 1n the direction

indicated by arrow (2), and the supports 14 enforce the

pre—-

movement of the needle holder 2 together with the release

element.

pr—

The construction of the hook-type mechanism 7 together with

the pin-shaped protrusions 13 1s dimensioned such that a pre-

set trigger polnt pressure agalnst the skin attachment plate

1s required for decoupling and releasling the withholdiling

—

means, thus resulting 1n an axial movement of the needle

holder towards the skin attachment plate with sufficient

pre—

velocity for pilercing the skin and 1nsertion of the needle
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11

into the skin. The pin-shaped protrusion 15 of the skin

attachment plate 2 1s formed such, that 1t can effect two
functions consecutlvely once che skin attachment plate
approaches the needle holder: first, the hook-type mechanilism

8 1s bent by the wedge-shaped end 16 and decouples the spacer

mechanism 4 from the needle holder 3. Second, the other

wedge-shaped end 17 1s bending the stays 18 of the needle

pre—

holder, allowlng the passage of the wedge-shaped end 18, and

pre—-

upon returning of the stays 18 1nto the 1nitial position an

engagement results between the skin attachment plate and the

needle holder by the hook 19, as shown 1n Fig. 2.

Fig. 2 depicts the situation following pushing the release
element 6 towards the skin attachment plate, and as a result,
needle 1nsertion 1nto the skin. The skin attachment plate 2

and the needle holder 3 are stacked up and held together by

the hook 19 engaged with the stays 18 of the needle holder.
Also the withholding means 5 and the release element are now
stacked up and held together by the hook mechanism 20. The

p—

engagement mechanism 10 of the pln-shaped elements 9 with the

—
—_—

skin attachment plate 2 has been decoupled by the edge 21 of

the coupling element 4 and the spacer mechanlsm together with

the release element can be removed.

pr—  gp—
—_—

f the release element engaged

In this position, 1lifting o:

wlth the spacer mechanism through the ridge and groove
construction 12 holding the coupling element 4 and with the
withholding means 5 by the hook mechanism 19 results 1n

pr—

removal of the spacer mechanism and the release element

together, leaving only the needle holder attached to the skin
by the skin attachment plate’s adhesive layer, as shown 1n

Fig.3.
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Detalls 1A and ZA show the engagement mechanism 10 for the

pre—

engaged position of Fig. 1 and the decoupled position of Fig.

2, Trespectively. In Detail 1A the key 22 of the pin-shaped

pr—

elements 9 of the withholdling means 1s engaged with a slot 23

—

of the skin attachment plate 2, whereas 1n Detail ZA the pin-

pr—

shaped elements 9 are bent by the edge 21 of the coupling

—

element 4 resulting 1n decoupling of the skin attachment

plate 2.

FF1g. 3 shows the skin 1nsertion mechanlism 1n the operational
mode. The skin attachment plate 2 1s attached to the skin by
the adhesive laver 1 and the needle holder 3 wilith the needle

11 1nserted 1nto the skin 1s fixed to the skin attachment

plate by the stays 18 of the needle holder and the hook 19 of

the skin attachment plate. The cover 24 1s fixed to the skin

attachment plate by the protrusion 25 engaging 1nto the slot

23 of the engagement mechanism 10. This can be achieved e.qg.

—

by pressing the opposlite sides of the cover agailnst each

other using the grip-shaped surface 26. The cover holds

connective means 27 with a tube 28 which can be connected to

an 1njectilon system (not shown). The cover 1s formed such

that 1t exerts a pressure on the connectling means for tight

connection. The connective means can be e.g. cones such as

Luer—-Locks (depicted 1n the figure) or a septum—needle

mechanlism (not shown) .

pr—

Fi1g. 4 shows the dlagrammatlic c¢cross section of a skin

lnsertion mechanism within a functional package. The skin

insertion mechanlism 1s essentially similar to the one

depicted 1n Fig. 1; therefore the spacer mechanism 1s not

shown and only the skin attachment plate 2 coated with the
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13

adhesive layer 1, the release element 6, the needle holder 3

with the needle 11 and a septum 27 as the connectling means

are deplcted schematically.

The functional package 29 protects the release element 6

agalnst unintended actilivation. The peel-off foil 30 with the

seal 31 closes the package hermetically and keeps 1t sterile

during storage. Pulling the flap 32 for stripplng the peel-

pr g~ pre— g~

O foi1l pulls o also one part of the adhesive laver

protection 33, which 1s fastened to the peel-off foil by the

—

—

glue 34. n addition, a tongue 35 of the other part of the

adhesive layer protection 33 gets easily accessible for

pre—

liberating the rest of the adhesive layer without hazard of

pr—

pr—

stickling—-together problems of the liberated flexible rim.

The functilional package 29 can now be pressed against

pre=—

the skin

and 1ts rim 36 secures firm attachment of the adhesilive lavyer

1 all-over which 1s 1mportant for ensuring safe and durable

—

sticking of the skin attachment plate to the skin.

—

A slight

axlal turn of the functional package disconnects the bayonet

Jolnt 37 and 1t can be lifted-off from the skin 1nsertion

mechanism attached to the skin 1n the ready-to-use position,

as described 1n Fig.l.

—
p—

Fi1g. 5 shows the dilagrammatic c¢ross section of

ilnsertion mechanism with an 1ntegrated syringe or

injection of fluid. Such an embodiment of the

a skin

pen for

subject

lnvention has several advantages compared to solutlons 1n

—
e

ferent functionalities needed

prior art for the di:

pre— pre—
e

—

for safe

and easy self-application of 1njection fluid with single-use

syringes oOr pens.
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In particular, attachment to the skin by an adhesive layer

avolds the danger that the skin 1s dented by the needle

resulting 1n 1ncomplete or even no 1nsertion or unintended

retraction from the skin during manipulation before

—
p—

concluding 1njection. Further, entirely manual 1nsertion of

the needle wlthout mechanlstic support results 1n

psychological aversion and mostly not enough speed to safely

pre=—

plercing the skin. On the other hand, 1nsertion of the needle

attached to the syringe or pen by a spring-type mechanism 1s

unavoldably too fast resulting 1n shocking the patilient and

—

sometimes 1n the reflex of retraction. In contrast, by the

constructional pre-set trigger polnt pressure agalnst the

—

skin attachment plate for releasling 1nsertion of the needle,

—

making use of the natural arm movement characteristics, a

— —
e

ficlently fast movement of the needle agalnst

smooth but su:

the skin can be achieved for safe piercing the skin by the

needle tilp and 1nserting the needle i1nto the skin.

The example shown 1n Fig. 5 guides and facilitates all

necessary manlipulations for safe use. The minimal handling

requlrements by the patilent, needing only axial pressure

pr—

agalnst the skin and pullling from the skin upon conclusion of

lnjection are easilily performed also by elderly patlents with

pr—

reduced manual skills. The different stages of handling and

functilons are depicted 1n the Figures 5A to 5C.

—

F1g. DA shows an embodiment of the skin 1nsertion mechanilsm

wlth an 1ntegrated syringe 1n the ready-to-use position,

attached to the skin by the adhesive layer 1 of the skin

attachment plate 2. The needle holder 3, the spacer mechanism

—

conslisting of the coupling element 4 and the withholding

means 5, and the release element 6 have 1n this embodiment a
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3—fold rotation axis; therefore, 1n the cross section shown

pr—
—

ferent cuts

the right part and the left part are depicting di:

chrough the constructive elements.

pre—-

The coupling element 4 of the spacer mechanism 1s linked to

the withholding means 5 by the hook-type mechanism 7 which 1s

pr—

part of the syringe housing 338, which 1n turn engages with

the needle holder Dby the hook-type mechanism 8. The

—

wlthholding means 5 consists 1n thils embodlment of pin-shaped

elements fused with the skin attachment plate 2 and keeps the

skin attachment plate 1n a distance from the needle holder 3

pr—
p—

sufficient to ensure that 1t covers the cannula 11 and

protects 1t from contacting the skin. The spacer mechanism 4

1s 1n this embodiment also fused with the skin attachment

plate and 1s linked to the release element 6 by a hook and

—

groove construction 12 allowing the movement of the release

element 1n the directilion towards the skin attachment plate

(1ndicated by the arrow (1)).

Upon pressing the release element 6 towards the skin

—
—_—

attachment plate, the pin-shaped protrusions 13 effect a

pr— pr—

bending of the hook-type mechanism 7 1n the dilirection of the

arrow (2) and decoupling from engagement with the withholding

means 5. Thils decoupling mechanism requlres a pre-—-defilined

pressure for actuation which 1s preferentially preset by the

necessary pressure to bend the hook-type mechanism 7.

Following decoupling and under the applied manual pressure,
the release element moves relative to the withholdling means 5
and the skin attachment plate 2 axially, as 1ndicated by
arrows (3), and as soon as the release element touches the

syringe housing 38 they are 1linked together by the hook
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mechanism 39 (as shown 1n Fig. 5B) and are moving together

towards the skin attachment plate 2.

In this embodiment the connective means 27 1s a septum at the

pr—

outlet of the syringe and the needle fixedly positioned 1n

the needle holder has a part 40 projecting towards the

connectlve means and having a tilp confiligured and dimensioned

pre=—

for pilercing the septum and forming the outlet of the syringe

once 1t has pierced through the septum. The connective means

27 and the needle holder 3 are separated by the hook-type

—

mechanism 8 until the pln-shaped protrusions 41 of the skin

attachment plate 2 dilisconnect the hook-type mechanism &8 from

the needle holder 3.

—

FF1ig. 5B shows an 1ntermediate position of the skin 1nsertion

mechanism at the moment when the needle holder 3 has reached

pre—

the skin attachment plate 2. Movement of the skin attachment

plate 3 towards the needle holder 3 resulted first 1n the

—

lnsertion of the cannula with the tip projecting toward the

patient’s skin 1nto the skin. Consecutively, by decoupling

the hook-type mechanism 8 whilich was fixing the needle holder

3 separated from the connective means 27, the needle holder 3
can move towards the connective means 27, pushed by the skin

attachment plate Z.

pr—

FF1g 5C shows the end position of the skin i1nsertion mechanism

pr— e
s

following delivery of the 1njection fluid 1nto the skin of

—

the patient, at the start of axilial removal from the skin. The

pr—

protruding part of the cannula 40 with 1ts tip projecting

toward the connective means has plerced through the septum 27

pre—

forming the outlet of the syringe. The hook 41 has engaged

wlith the syringe housing 38 and the i1njection fluild contailned
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1n the syringe has been emptied by pushing manually the

plston towards the skin.

’ amd

Removal of the entire device by pulling axially 1n the

pr—
—

direction of the arrow (7) from the skin follows the

followlng course (not shown i1in the figure): All parts are now

fixedly held together and only the skin attachment plate 2,
withhold by the adhesive layer 1 attached to the skin, can

’ amd

slide out of the release element 6 with the coupling element

—

4 and the withholding means 5 1n the direction of the arrow

—

(8), thus forming a protection shield of the needle 11 which

has been pulled out of the skin. In the end position, defined

by the hook and groove construction 12 the springy rib 472

pr— pr—

blocks the possibility of sliding back of this protection

—

shield of the needle. Further pulling and/or bending from the

axlal direction detaches the adhesive layer from the skin.

Upon reading  these speclifications, various alternative

embodiments will become obvious to the skilled artisan. For

example, the different mechanisms for connection and

—

disconnection of the elements can be any construction known

1ln prior art for this function 1like e.g. hooks, bayonet

catches, elements deformling by pressing together and thereby

spreading out besides and disconnecting from protrusions,

—

magnhetic elements, etc. and some of the movements can be re-

enforced with suitable springy mechanisms.

The description 1n the drawings 1s focusing on  the
application as 1njectlon set or a syringe or pen wlth a

cannula 1nserted 1nto the skin but similar constructional

features can be used also for diagnostic probes such as e.dg.

sensors or microdialysls probes.
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—

a skin 1nsertion mechanism of a needle

—

The major advantage o©

pre=—

described above 1s that 1t 1s very simple and safe to operate

by the patient and avoids the psychological hurdle and

possible failures 1n manually 1nserting a needle 1nto the

skin. Further, 1n contrast Lo spring-operated needle

lnsertion mechanisms belng unavoldably too fast resulting 1in

pr—

shocking the patlient and sometimes 1n the reflex of

’ amd

retraction, the 1nsertion mechanism of the subject i1nvention

pr—

1s smooth but the movement of the needle agalinst the skin 1s

—
p—

sufficiently fast for safe piliercing the skin by the needle

tlp and i1nserting the needle 1nto the skin.

pre— pr—
s

In addition, the means for firmly attaching the outer rim of

—

the adhesive layer all-over to the skin 1s 1important for

pr—

ensuring safe and durable sticking of the skin attachment

plate to the skin for 1long-term attachment. By the subject

pre—-
h—

ilnvention this can be done very effectively and without the

need to manually circling and pressing the rim agalinst the

skin which 1s problematic with small rims and clumsy fingers

and the already i1nserted needle being a psychologilical barrier

for adequate pressing.
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Claims

1.

pre=—

Skin 1nsertion mechanism of a needle fixedly positioned 1n

a

needle holder and having connecting means to an

injection or analysis system, which comprises

a)

a skin attachment plate coated with an adhesive layer

for attachment to the skin and having a hole allowing

—

the passage of the needle;

a spacer mechanlism connected to the needle holder and,
via movable withholding means, to the skin attachment
plate, positioning the needle holder and the skin

attachment plate 1n parallel planes and guiding their

axlal movement relative to each-other, being configured

such that 1n the ready-to-use ©position the skin

attachment plate 1s fixedly spaced away from the needle

—

holder and covers the tip of the needle;

a release element movably linked to the spacer mechanism

and releasing the withholding means from the ready-to-

use position, characterized by requlring a pre-set

trigger polnt pressure agalnst the skin attachment plate

for releasing the withholding means and allowing an

pr—

axlial movement of the needle holder towards the skin

’ amd

attachment plate with sufficient velocility for pilercilng

the skin by the needle tip and 1nserting the needle 1nto
the skin;

Skin 1nsertion mechanism according to c¢laim 1, further

—

comprising means for firmly attaching the outer rim of the

adhesive layer to the skin;

Skin lnsertion mechanism according to claim 2,

pre—

characterized 1n that the means for firmly attaching the
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outer rim of the adhesive layer to the skin 1s a

functional package wilth a rim pressing the adhesive laver

cowards the skin and protecting the release element

agalnst unintended activation.

Skin lnsertion mechanilsm according to clalm 2,

characterized 1n that the means for firmly attaching the

pr—

outer rim of the adhesive layer to the skin 1s the bottom

pre—

of the skin attachment plate to which the adhesive surface

for attachment to the skin 1s fixed by a reduced surface

1n comparison to the adhesive surface attached to the

skin.

—

Skin 1nsertion mechanism according to one of claims 1 to

4, further comprising means for coupling skin attachment

plate with needle holder and decoupling from spacer

mechanism and release element, characterized by performing

’ amd

these functlons automatically upon stacking-up of needle

—
p—

holder and skin attachment plate and allowing removal of

spacer mechanism together with release element.

Skin lnsertion mechanilsm according Co claim 2,

’ amd

characterized 1n that the means or coupling skin

attachment plate with needle holder and decoupling from

spacer mechanlism and release element are hook-type

—

elements actuated by the axial movement of the needle

holder towards the skin attachment plate.

B

Skin 1nsertion mechanilism according to one of claims 1 to

6, characterized 1n that the needle 1s a cannula for

—

subcutaneous delivery of 1njection fluid.
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pr—

Skin 1nsertion mechanilism according to one of claims 1 to

6, characterized 1n that the needle 1s a plastic tube with

a removable 1nner mandrin for 1nsertion 1nto the skin, the
mandarin being removed together with the spacer mechanism
and release element.

pr—

Skin 1nsertion mechanism according to one of claims 1 to

8, characterized 1n that the needle holder with the

fixedly positioned needle and the connecting means to an

lnjection system are separated 1n the ready-to-use

position and get functionally connected only followling

needle i1nsertion 1nto the skin by consecutive stacking-up,

pr—

first of skin attachment plate with needle holder,

followed by stacking-up of the needle holder with the

connectlng means.

Skin 1nsertion mechanism according to claim 9, further

comprlsing means for coupling needle holder, connecting

means to an 1njectlon system, and release element

together, characterized by performing these functions

pr—

automatilically upon stacking-up of skin attachment plate,

needle holder and connectling means wlth the release

element and allowing removal from the skin by pulling away

from the skin as a unit, wilth the skin attachment plate

belng pulled by the adhesive layer attached to the skin

and becoming fixed 1n the pulled-out position as needle

protection.

—

Skin 1nsertlion mechanilism accordling to one of claims 1 to

b, characterilized 1n that the needle 1s a diagnostic probe.
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—

Skin 1nsertion mechanlism according to one of claims 1 to

11, characterized 1n that the needle 1s a removable guilde

pre=—

needle for 1insertion of a flexible cannula or dilagnostic

probe 1nto the skin, the guide needle being removed

together with the spacer mechanism and release element.

Method for 1njection of a fluid 1nto the skin or
determlining analyte concentrations 1n the subcutaneous

tlssue by a) attaching a needle 1nsertion mechanlism

— —
p—

claims 1 to 12 to the prepared skin of

according to one o
a subject, Db) pressing the skin 1nsertion mechanism
agalnst the skin by pressing on the release element with
the pre-set trigger-polnt pressure, c) removling the spacer
mechanism together with the release element, and d)
connecting the needle to an 1njectilion or analysls system.

pre=—
—

Method for 1injection of a fluid into the skin by a)

’ amd
—

attachlng a skin 1nsertion mechanism accordlng to one of

—

claims 1 to 11 to the prepared skin of a subject, Db)

pressing the skin 1nsertion mechanism against the skin by

pressing on the release element with the preset trigger-

polnt pressure, c¢) 1ntroducing the fluld 1nto the skin

wlth a syringe-type fluid delivery system, and d) removing

the skin 1nsertion mechanism by pulling away from the

attached skin.
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