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(57) ABSTRACT

A medical device is provided, comprising a first unit and a
releasably attachable second unit. The first unit comprises a
mounting surface adapted for application to the skin of a
subject, and a transcutaneous device comprising a distal
pointed end adapted to penetrate the skin of the subject,
wherein the transcutaneous device has a first position in
which the distal end is retracted relative to the mounting
surface, and a second position in which the distal end
projects relative to the mounting surface. The second unit
comprises actuatable driving means adapted to move the
transcutaneous device from the first position to the second
position when the driving means is actuated with the second
unit attached to the first unit. By this arrangement the first
unit can be applied to the skin of the subject using the second
unit as a gripping and handling means, whereafter the
driving means can be actuated for insertion of the transcu-
taneous device.
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EXTERNAL INSERTER FOR TRANSCUTANEOUS
DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of International
Application no. PCT/DK2004/000335 filed May 10, 2004
and claims priority of European application no. 03388034.5
filed May 8, 2005.

[0002] The present invention generally relates to the inser-
tion of transcutaneous access devices such as needles,
needle-like members and cannulas. More specifically, the
invention relates to insertion of a transcutaneous access
device at a selected site within the body of a subject for
subcutaneous, intravenous, intramuscular or intradermal
delivery of a drug to the subject, the transcutaneous device
being carried by a device comprising a mounting surface
adapted for application to the skin of the subject. Especially,
the invention relates to insertion of an infusion needle or
cannula for the infusion of a drug, to insertion of a needle-
formed sensor, as well as to insertion of insertion needles for
easy placement of a device such as a sensor through the skin
of a subject.

BACKGROUND OF THE INVENTION

[0003] In the disclosure of the present invention reference
is mostly made to the treatment of diabetes by injection or
infusion of insulin, however, this is only an exemplary use
of the present invention.

[0004] Portable drug delivery devices for delivering a drug
to a patient are well known and generally comprise a
reservoir adapted to contain a liquid drug and having an
outlet in fluid communication with a hollow infusion needle,
as well as expelling means for expelling a drug out of the
reservoir and through the skin of the subject via the hollow
needle. Such devices are often termed infusion pumps.

[0005] Basically, infusion pumps can be divided into two
classes. The first class comprises durable infusion pumps
which are relatively expensive pumps intended for 3-4 years
use, for which reason the initial cost for such a pump often
is a barrier to this type of therapy. Although more complex
than traditional syringes and pens, the pump offer the
advantages of continuous infusion of insulin, precision in
dosing and optionally programmable delivery profiles and
user actuated bolus infusions in connections with meals.

[0006] Addressing the above problem, several attempts
have been made to provide a second class of drug infusion
devices that are low in cost and convenient to use. Some of
these devices are intended to be partially or entirely dispos-
able and may provide many of the advantages associated
with an infusion pump without the attendant cost and
inconveniencies, e.g. the pump may be prefilled thus avoid-
ing the need for filling or refilling a drug reservoir. Examples
of this type of infusion devices are known from U.S. Pat.
Nos. 4,340,048 and 4,552,561 (based on osmotic pumps),
U.S. Pat. No. 5,858,001 (based on a piston pump), U.S. Pat.
No. 6,280,148 (based on a membrane pump), U.S. Pat. No.
5,957,895 (based on a flow restrictor pump (also know as a
bleeding hole pump)), U.S. Pat. No. 5,527,288 (based on a
gas generating pump), or U.S. Pat. No. 5,814,020 (based on
a swellable gel) which all in the last decades have been
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proposed for use in inexpensive, primarily disposable drug
infusion devices, the cited documents being incorporated by
reference.

[0007] The disposable pumps generally comprise a skin-
contacting mounting surface adapted for application to the
skin of a subject by adhesive means, and with the infusion
needle arranged such that in a situation of use it projects
from the mounting surface to thereby penetrate the skin of
the subject, whereby the place where the needle penetrates
the skin is covered while the appliance is in use.

[0008] The infusion needle may be arranged to perma-
nently project from the mounting surface such that the
needle is inserted simultaneously with the application of the
infusion pump. Examples of this configuration can be found
in U.S. Pat. Nos. 2,605,765, 4,340,048 and in EP 1 177 802.
Although this configuration provides a simple and cost-
effective solution, the actual user-performed piercing of the
tissue with the needle is often problematic as people who are
not experts in medicine are usually insufficiently practised to
place such a needle correctly and they often suffer from a
fear of the likely pain. Although not relating specifically to
infusion pumps, U.S. Pat. No. 5,851,197 discloses an injec-
tor in which an infusion set comprising a skin-mountable
surface with a protruding needle can be inserted, the injector
upon actuation driving the entire infusion set into contact
with a skin portion whereby the needle is inserted.

[0009] Addressing the above problem, infusion pump
devices have been proposed in which the pump device is
supplied to the user with the needle in a retracted state, i.e.
with the distal pointed end of the needle “hidden” inside the
pump device, this allowing the user to place the pump device
on the skin without the possibility of observing the needle.
When first the needle is hidden, at least some of the fear is
overcome making the introduction of the needle in a second
step less problematic. U.S. Pat. Nos. 5,858,001 and 5,814,
020 disclose infusion devices of this type in which an
infusion needle is arranged in an upper housing portion
pivotably arranged relative to a base plate portion. In this
way the user can introduce the needle by pressing the upper
portion into engagement with the base plate portion.

[0010] To further reduce the fear and pain associated with
the introduction of the needle, many recent pump devices
have been provided with actuatable needle insertion means,
which just has to be released by the user after which e.g.
spring means quickly will advance the needle through the
skin.

[0011] For example, U.S. Pat. No. 5,957,895 discloses a
liquid drug delivery device comprising a bent injection
needle which is adapted to project through a needle aperture
in the bottom surface of the housing in a situation of use. A
movable needle carrier is disposed in the housing for car-
rying the injection needle and for causing the injection end
of the needle to project through the needle aperture upon
movement of the needle carrier.

[0012] U.S. Pat. No. 5,931,814 discloses an infusion
device having a housing with a drug reservoir, an infusion
needle (or cannula) communicating with the reservoir,
means for inserting the needie, and pump means for dis-
charging the reservoir contents through the needle. The
needle is fixed relative to the housing and projects beyond
the lower skin-contacting surface of the housing to the depth
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required for injection. The needle is surrounded by a pro-
tective element which is moved by spring means from a first
end position in which the protective device projects beyond
the lower surface of the housing and beyond the needle to a
second end position in which the protective device does not
project beyond the underside of the casing. An advantage of
this design is that the needle is arranged in a fixed position
relative to the reservoir. WO 02/15965 discloses a similar
infusion device in which a base plate member acts as a
protecting element until an upper part of the device, to which
the needle is fixed, is moved down into engagement with the
base plate member.

[0013] Inthe devices disclosed in U.S. Pat. Nos. 5,957,895
and 5,931,814 the needle is automatically inserted by the
release of pre-tensioned spring means arranged within the
devices, whereas in the device known from WO 02/15965
the needle is inserted by the user actively moving the hidden
needle. Although the automatic needle insertion means adds
convenience for the user and may serve to overcome needle
fear, such means also adds to the complexity and bulkiness
of the device, the first issue adding to the cost of the device,
the latter issue making the device less attractive and con-
venient to wear.

[0014] Before turning to the disclosure of the present
invention, a different type of device relying on the insertion
of a needle or needle-like structure will be described.

[0015] Although drug infusion pumps, either disposable or
durable, may provide convenience of use and improved
treatment control, it has long been an object to provide a
drug infusion system for the treatment of e.g. diabetes which
would rely on closed loop control, i.e. being more or less
fully automatic, such a system being based on the measure-
ment of a value indicative of the condition treated, e.g. the
blood glucose level in case of insulin treatment of diabetes.

[0016] A given monitor system for measuring the concen-
tration of a given substance may be based on invasive or
non-invasive measuring principles. An example of the latter
would be a non-invasive glucose monitor arranged on the
skin surface of a patient and using near-IR spectroscopy,
however, the present invention is concerned with the intro-
duction of a transcutaneous device such as a needle-formed
sensor element.

[0017] The sensor may be placed subcutaneously being
connected to external equipment by wiring or the substance
(fluid) to be analysed may be transported to an external
sensor element, both arrangements requiring the placement
of'a subcutaneous component, the present invention address-
ing both arrangements. However, for simplicity the term
“sensor” is used in the following for both types of sensor
elements.

[0018] Turning to the sensor elements per se, relatively
small and flexible electrochemical sensors have been devel-
oped for subcutaneous placement of sensor electrodes in
direct contact with patient blood or other extra-cellular fluid
(see for example U.S. Pat. No. 5,482,473), wherein such
sensors can be used to obtain periodic or continuous read-
ings over a period of time. Insertion devices for this type of
sensors are described in, among others, U.S. Pat. Nos.
5,390,671, 5,391,950, 5,568,806 and 5,954,643 which
hereby are incorporated by reference.

[0019] More specifically, U.S. Pat. No. 5,954,643 dis-
closes an insertion set comprising a mounting base support-
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ing a proximal end of a flexible thin film sensor, the sensor
including a distal segment with sensor electrodes thereon
which protrudes from the mounting base for transcutaneous
placement, wherein the sensor distal segment is slidably
carried by a slotted insertion needle fitted through the
assembled base. Placement of the insertion set against the
patient’s skin causes the insertion needle to pierce the skin
to carry the sensor electrodes to the desired subcutaneous
site, after which the insertion needle can be slidably with-
drawn from the insertion set. A similar arrangement is
known from U.S. Pat. No. 5,568,806.

DISCLOSURE OF THE INVENTION

[0020] Having regard to the above-identified problems, it
is an object of the present invention to provide an insertion
means for a transcutaneous access device (in the following
also termed a transcutaneous device) which would allow for
easy and swift, automatic insertion of the transcutaneous
device, yet providing a compact transcutaneous device-
carrying device which can be manufactured cost effectively.

[0021] Correspondingly, a medical device is provided,
comprising a first unit and a releasably attachable or
attached second unit. The first unit comprises a mounting
surface adapted for application to the skin of a subject, and
a transcutaneous device comprising a distal pointed end
adapted to penetrate the skin of the subject, wherein the
transcutaneous device has a first position in which the distal
end is retracted relative to the mounting surface, and a
second position in which the distal end projects relative to
the mounting surface. The second unit comprises actuatable
driving means adapted to move the transcutaneous device
from the first position to the second position when the
driving means is actuated with the second unit attached to
the first unit. By this arrangement the first unit can be applied
to the skin of the subject where after the driving means can
be actuated for insertion of the transcutaneous device.

[0022] Thus, a medical device is provided allowing for
easy handling as a user can use the second unit to grip and
handle the combined device during operation thereof, just as
the second unit can be optimized for inserting the transcu-
taneous device with a speed and force which minimizes user
discomfort as well as for ease of use during activation of the
driving means as the drive means is no longer a part of the
device which is carried by the patient and for which a
compact design is of great importance. Correspondingly, as
the first unit does not comprise any transcutaneous device
drive means, the size can be further reduced and the design
can be optimized for cost effective manufacture.

[0023] The transcutaneous device may be in the form of a
pointed hollow infusion needle, a micro needle array, a
pointed needle sensor, or a combination of a relatively
flexible per se blunt cannula or sensor device with a pointed
insertion needle may provide a pointed transcutaneous
device, the insertion needle being retractable after insertion
of the blunt portion of the transcutaneous device. The
cannula is advantageously soft and flexible relative to the
insertion needle which typically is a solid steel needle. In the
disclosure of the present invention as well as in the descrip-
tion of the exemplary embodiments, reference will mostly
be made to a transcutaneous device in the form of an
infusion needle.

[0024] The first and second units may be releasably
attached to each other by any suitable means allowing the
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combined device initially to be handled and applied against
the skin as a unitary device, yet allowing the units to be
separated by the user, e.g. by a frictional fit, releasable
gripping means with or without locking means, or by
breakable attachment means such as adhesives or welding.
The mounting surface may be held in contact with the skin
surface by use of additional means (e.g. adhesive bandages),
however, preferably the mounting surface comprises adhe-
sive means for attaching the first unit directly to the skin of
the subject.

[0025] The driving means may in the form of spring
means which is arranged in an activated state when supplied
to the user or can be arranged in an activated state by the
user, the second unit comprising trigger means for releasably
retaining the spring means in the actuated state (e.g. com-
pressed or bend), wherein the trigger means is operable to
release the spring means for moving the needle from the first
position to the second position. It should be emphasized that
the activated state not necessarily is a stable state in which
the spring means can be left, but a state which may require
that an actuation input (e.g. a force applied by the user) is
upheld, i.e. the spring means may resume an initial state if
the actuation input is removed. The spring means may be
any elastically compressible or deformable driving means,
e.g. metal or polymer member, elastomeric foam or gas.

[0026] When the driving means comprises spring means,
the second unit may comprise actuation means actuatable
from a first condition through an intermediate condition to a
second condition, whereby actuation of the actuation means
from the first to the intermediate condition causes activation
of the driving means, and actuation of the actuation means
from the intermediate to the second condition causes release
of the activated spring means thereby moving the needle
from the first position to the second position. By this
arrangement the actuation means may serve as a user
interface such that the user will not have to directly engage
the spring means just as the user input may be transformed,
e.g. from one type of movement to another.

[0027] Advantageously the actuation means comprises an
actuating element (e.g. an element which can be gripped or
actuated by the user) which is moved from a first position
through an intermediate position to a second position, pref-
erably corresponding to a substantially non-composite
movement (e.g. a unidirectional linear or rotational move-
ment and which may be with or without an intermediate
lockable state). In an alternative arrangement actuation of
the actuation means from the first through the intermediate
to the second condition is accomplished by moving two
actuation elements against each.

[0028] The second unit may be provided with an interior
space for at least partially accommodating the first unit and
an opening through which the first member can be moved
when detached from the second unit, the mounting surface
facing away from the interior space. By the term partially is
defined that a portion of the first unit may project from the
opening of the cavity. In this way the second unit may serve
in partial as a container for the first unit. In order to fully
provide a container for the first unit, the second unit com-
prises a circumferential portion surrounding the opening,
and to which portion a seal member is releasably attached,
thereby providing a closed space for the first unit. In
exemplary embodiments when it is desirable to sterilize the
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entire first unit, the seal member may be penetratable for
sterilizing gases (e.g. ethylene oxide or dry steam), yet being
non-penetratable for germs. By this arrangement the first
unit can serve as a packaging for the second unit, this further
reducing costs as well as overall size. Advantageously, the
circumferential portion defines a general plane, this allowing
e.g. foil-, film- or paper-like materials to be used as sealing
members.

[0029] Advantageously, the second unit comprises a hous-
ing defining the interior space, this allowing the driving
means to be arranged between an upper portion of the first
unit (i.e. opposite the mounting surface) and a portion of the
housing. In this configuration the housing may serve as the
user interface providing the above-discussed actuation
means for the driving means.

[0030] The mounting surface is advantageously generally
planar and arranged substantially corresponding to the gen-
eral plane. When such a mounting surface comprises adhe-
sive means for attaching the first unit to the skin of the
subject, the seal member may advantageously be releasably
attached to the adhesive means, this arrangement avoiding
the use of a separate releasable liner on the adhesive. In case
a separate liner is provided, the liner and the seal member
may be arranged such that pealing off the seal member
automatically result in the liner being peeled of, this irre-
spective of the position of the mounting surface. The term
“generally planar” is meant to include embodiments in
which the mounting surface is somewhat concave or convex.

[0031] The needle may be introduced through or into the
skin at any desired angel relative to the mounting surface
(and thus the skin surface), e.g. generally perpendicular to
the mounting surface.

[0032] As indicated above, the present invention may be
utilized in combination with a number of different types of
devices.

[0033] For example, for a medical device as described
above the needle may be in the form of a hollow infusion
needle, the first unit further comprising a reservoir adapted
to contain a liquid drug and comprising in a situation of use
an outlet in fluid communication with the infusion needle, as
well as expelling means for expelling a drug out of the
reservoir and through the skin of the subject via the hollow
needle. The reservoir and the expelling means may be of any
suitable type, e.g. of any of the types described in the
above-referred documents.

[0034] The transcutaneous device may also be in the form
of'a needle sensor comprising sensor means capable of being
influenced by a body substance and producing a signal
corresponding thereto. The sensor means may be of any
suitable type, e.g. of any of the types described in the
above-referred documents.

[0035] In a further embodiment the first unit comprises a
transcutaneous device comprising a transcutaneous member
(e.g. a soft cannula or a sensor) in combination with a
co-axially or co-linearly arranged pointed insertion needle,
the insertion needle and the transcutanecous member being
arranged to be simultaneously moved by the driving means
from their respective first position to their respective second
position when the driving means is actuated, wherein the
insertion needle is arranged to be moveable away from the
distal end of the transcutaneous member when the cannula
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and the insertion needle have been moved to their second
position. Advantageously the insertion needle is attached to
or gripped by the driving means, this allowing the insertion
needle to be removed from the first unit together with the
second unit.

[0036] In a further aspect of the invention, a method of
applying a medical device to a skin surface of a subject is
provided, the method comprising the steps of: (a) providing
a medical device having a first unit and a releasably attached
second unit, wherein the first unit comprises a generally
planar mounting surface comprising adhesive means for
adhering the first unit to the skin of the subject, a transcu-
taneous device comprising a distal pointed end adapted to
penetrate the skin of the subject, wherein the transcutaneous
device has a first retracted position relative to the second
unit, and a second position in which the distal end projects
relative to the second unit. The second unit comprises an
interior space accommodating the first unit and having an
opening through which the first unit can be moved when
detached from the second unit, the second unit having a
circumferential portion defining a general plane and sur-
rounding the opening, the mounting surface being arranged
interiorly in respect of the general plane or substantially
corresponding to the general plane, a seal member releasably
attached to the circumferential portion, thereby providing a
closed space for the first unit, and actuatable driving means
adapted to move the transcutaneous device from the first
position to the second position when the driving means is
actuated with the second unit attached to the first unit. The
method comprises the further steps of (b) removing the seal
member, (¢) arranging the medical device in contact with the
skin of the subject, (d) actuating the driving means thereby
moving the transcutaneous device into the skin of the
subject, and (e) removing the second unit from the first unit.

[0037] Depending on whether the mounting surface ini-
tially is positioned interiorly in respect of the general plane
or substantially corresponding to the general plane, the
adhesive surface will be placed in contact with the skin
surface either when the device is actuated (thereby moving
the first unit towards the skin) or when the device is initially
placed on the skin surface.

[0038] As used herein, the term “drug” is meant to encom-
pass any drug-containing flowable medicine capable of
being passed through a delivery means such as a hollow
needle in a controlled manner, such as a liquid, solution, gel
or fine suspension. Representative drugs indude pharmaceu-
ticals such as peptides, proteins (e.g. insulin, insulin ana-
logues, C-peptide), and hormones, biologically derived or
active agents, hormonal and gene based agents, nutritional
formulas and other substances in both solid (dispensed) or
liquid form. In the description of the exemplary embodi-
ments reference will be made to the use of insulin. Corre-
spondingly, the term “subcutaneous” infusion is meant to
encompass any method of transcutaneous delivery to a
subject. Further, the term needle (when not otherwise speci-
fied) defines a piercing member (including an array of micro
needles) adapted to penetrate the skin of a subject.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0039] In the following the invention will be further
described with references to the drawings, wherein

[0040] FIG. 1 shows in a perspective view a first embodi-
ment of a medical device gripped by a user corresponding to
a first state of use,

[0041] FIG. 2A shows in a perspective view the medical
device of FIG. 1 gripped by the user corresponding to a
second state of use,

[0042] FIG. 2B shows the needle device of FIG. 1A with
an outer portion cut away,

[0043] FIG. 2C shows the first unit of the needle device
of FIG. 1A,
[0044] FIGS. 3A-3C shows a third state of use corre-

sponding to FIGS. 2A-2C,

[0045] FIGS. 4A-4C shows a fourth state of use corre-
sponding to FIGS. 2A-2C,

[0046] FIG. 5 shows in a perspective view the medical
device of FIG. 1 gripped by the user corresponding to a fifth
state of use,

[0047] FIG. 6A shows in cross-section a second embodi-
ment of a medical device,

[0048] FIG. 6B shows an alternative configuration of the
second embodiment,

[0049] FIG. 7 shows in cross-section a third embodiment
of a medical device,

[0050] FIG. 8A shows in cross-section a fourth embodi-
ment of a medical device,

[0051] FIG. 8B shows a variant of the fourth embodiment,

[0052] FIG. 9 shows in cross-section a fifth embodiment
of a medical device,

[0053] FIG. 10 shows in cross-section a sixth embodiment
of a medical device,

[0054] FIGS. 11A-11D shows different expelling means
suitable for use with the invention,

[0055] FIGS. 12A-12C shows different states of use for a
sensor device, and

[0056] FIGS. 13A-13B show in cross-sections a further
embodiment of a medical device.

[0057] In the figures like structures are identified by like
reference numerals.

DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0058] When in the following terms as “upper” and
“lower”, “right” and “left”, “horizontal” and “vertical” or
similar relative expressions are used, these only refer to the

appended figures and not to an actual situation of use.

[0059] FIGS. 1-4 show in schematic representations per-
spective views of different states of use of a medical device
in accordance with the invention. Correspondingly, the
configuration of the different structures as well as there
relative dimensions are intended to serve illustrative pur-
poses only.
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[0060] More specifically, FIG. 1 shows a first embodiment
of a medical device 100 gripped by a user. The medical
device comprises a second unit 110 with a housing defining
an interior space, and a first unit 150 releasably attached
within the interior space. In the following the second unit
will also be termed the “inserter”. The housing comprises a
main portion with a lower opening surrounded by a circum-
ferential flange 111 extending away from the housing, the
flange having a lower surface 112 defining a general plane
for the medical device. The housing further comprises first
and second upwardly protruding actuation members (or
handling members) 120, 130 arranged on the upper portion
of the housing opposite the opening, the actuation members
comprising ribbed portions 121, 131 allowing for easy
gripping by a user, e.g. using the first and second fingers as
shown. The first unit is in the form of a needle device (e.g.
an infusion device or a sensor device) comprising an adhe-
sive mounting surface 151 adapted for application to the
skin of a subject, the mounting surface being generally
planar and arranged substantially corresponding to the gen-
eral plane. The needle device further comprises a needle (not
shown) having a distal pointed end adapted to penetrate the
skin of the subject, the needle having a first position in which
the distal end is retracted relative to the mounting surface,
and a second position in which the distal end projects
relative to the mounting surface.

[0061] The inserter further comprises a foil member 113
which, when supplied to the user, is attached to the circum-
ferential lower surface of the flange 111 thereby providing a
sealed cavity in which the needle device is arranged. The foil
member is further releasably attached to the adhesive means
arranged on the mounting surface of the needle device.
When the user intends to use the needle device, the foil
member is peeled away as show in FIG. 1 whereafter the
medical device 100 can be placed on a skin portion of the
user (see FIG. 2A), the needle device thereby adhesively
engaging the skin.

[0062] Corresponding to the invention, the inserter further
comprises actuatable driving means adapted to move the
needle from the first position to the second position when the
driving means is actuated with the second unit attached to
the first unit. As best seen in FIG. 2B the driving means is
in the form of an angularly bend leaf spring 140 comprising
an upper portion 142 extending into the interior of the first
actuation member 120 and a lower portion 141 with a distal
end which in an initial state rests on a shelf member 144
protruding inwardly from the housing. In the initial state as
supplied to the user, the spring is preferably in a relaxed
condition and the spring may be held in place merely in
cooperation with the first actuation member and the shelf,
however, to prevent the spring from disengaging after actua-
tion (see below) the upper portion may be attached to the
first actuation member. The first actuation member is piv-
otably attached to the main portion by an integrally formed
hinge 122. To prevent unintentional movement of the first
actuation member and serving as tamper evidence, break-
able locking means 123 is provided between the first actua-
tion member and the main portion.

[0063] As best seen in FIG. 2C, the needle device com-
prises a lower base portion 155 defining the mounting
surface, and an upper housing portion 156 pivotably
attached to the base portion by hinge means 157. The needle
is fixedly attached to the housing portion, the mounting
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surface comprising an opening (not shown) through which
the needle can be advanced from its first to its second
position when the housing portion is moved from an initial
upper position to a lower engagement position. Between the
two portions is arranged locking means (not shown) allow-
ing the housing portion to be locked to the base plate when
moved into engagement therewith.

[0064] After having placed the medical device on a skin
portion, the user presses the actuation members towards
each other to activate the driving means, thereby breaking
the locking means as shown in FIG. 3A. In an alternative
embodiment (not shown) the locking means may be col-
lapsible. During this action the first actuation member is
moved from a first (initial) position (or condition) through
an intermediate position to a second position, during which
movement of the first actuation member from the first to the
intermediate position causes activation of the spring, and
actuation of the first actuation member from the intermediate
to the second position causes release of the activated spring
thereby moving the needle from the first position to the
second position. More specifically, corresponding to the
intermediate condition, the leaf spring has been bent but the
lower portion 141 is still resting on the shelf 144 (see FIG.
3B) whereby energy is elastically stored in the spring.
Corresponding to the second condition the spring is released
from the shelf, the lower portion of the spring thereby being
forced downwardly engaging the upper surface of the hous-
ing portion 156, whereby the latter is pivoted downwardly
into locking engagement with the base portion 155 as shown
in FIGS. 4B and 4C. During this action the needle is moved
from its first to its second position, the pointed distal end
thereby being introduced through the skin of the user. As
seen in FIG. 3B the inserter comprises a protrusion 145
which in the initial state is in engagement with a corre-
sponding depression on the housing portion 156 thereby
serving (in combination with similar opposed means (not
shown) as a releasably attachment means between the two
units.

[0065] When the needle has been introduced the inserter
can be removed as shown in FIG. 4A. FIG. 5 shows the
same situation seen from the perspective of the user when
the needle device has been placed on the abdomen.

[0066] In the first embodiment the needle was attached to
an upper housing portion which was moveably arranged
relative to the mounting surface, thereby providing the
relative movement between the needle and the mounting
surface. In FIG. 6A is shown a second embodiment of a
medical device 200 substantially corresponding to the first
embodiment, the device comprising an inserter 210 coupled
to an infusion device comprising a hollow infusion needle
260, a drug-containing cartridge 270 as well as expelling
means (not shown) arranged therewithin. However, in con-
trast to the first embodiment, merely the needle is moveable
relative to the mounting surface. In the shown schematic
embodiment the needle is bent in a U-form with the U-por-
tion protruding through an upper surface of the infusion
device, the needle further comprising a pointed distal end
adapted to penetrate the skin of the user and a pointed
proximal end adapted to penetrate a needle-penetratable
sealing member 171 of the cartridge. In alternative embodi-
ments the needle may be arranged within the infusion
device, additional means being adapted to transfer the move-
ment of the spring to the needle. In respect of use and
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actuation of the medical device, the second embodiment
corresponds to the above-described first embodiment.

[0067] In FIG. 6B is shown an alternative configuration
200" of the second embodiment in which the needle device
250' is only partially arranged within the housing 210", the
surrounding flange and the foil sheet correspondingly being
omitted. Further, the inserter comprises protrusions 245, 246
in engagement with corresponding depressions on the hous-
ing portion of the needle device thereby serving as a
releasably attachment means between the two units. As
appears, this configuration requires an additional packaging
but is otherwise similar to the embodiment of FIG. 6A.

[0068] In the first and second embodiments the needle was
moveably attached relative to the mounting surface, thereby
providing the relative movement between the needle and the
mounting surface and thereby the skin surface, however, the
relative movement between the needle and the skin surface
may also be provided by using the driving means to move a
needle device comprising a protruding needle into contact
with the skin surface, the needle device having a first (initial)
position in which the mounting surface is retracted relative
to the skin when the medical device is placed against the
skin of a user, and a second position in which the mounting
surface has been moved into engagement with the skin, the
needle thereby penetrating the skin.

[0069] Thus, in FIG. 7 is shown a third embodiment of a
medical device 300 substantially corresponding to the first
embodiment, the device comprising an inserter 310 coupled
to an infusion device 350 comprising a hollow infusion
needle 360 protruding from a mounting surface of the
infusion device, a drug-containing cartridge 370 as well as
expelling means (not shown) arranged therewithin. How-
ever, in contrast to the first embodiment, the mounting
surface is initially arranged in a retracted position relative to
the general plane defined by the lower surface 312 of the
flange. As appears, the infusion device is arranged in an
inclined position, this allowing the infusion device to be
pivoted into its second skin-contacting position in a well
controlled way. When comparing the first and third embodi-
ment, it appears that the infusion device 350 corresponds to
the upper housing portion 156, both members being
arranged in an inclined position and comprising a fixedly
attached needle. The inserter comprises gripping means 345,
346 in engagement with corresponding areas on the housing
portion of the needle device thereby serving as a releasably
attachment means between the two units.

[0070] The protruding portion of the needle is preferably
supplied to the user with a protecting member (not shown).
When the device is to be used, the user removes the sealing
foil member 313, the peelable liner (not shown) covering the
adhesive on the mounting surface as well as the needle
protecting member, after which the medical device can be
placed against the skin of the user corresponding to the
situation shown in FIG. 2A. The liner may be coupled to the
foil allowing the two members to be removed in one
operation. In respect of actuation of the medical device, the
third embodiment substantially corresponds to the above-
described first embodiment, the main difference being that
the base portion (and thereby the mounting surface) initially
is attached to the housing portion forming a unitary infusion
device.

[0071] In FIG. 8A is shown a fourth embodiment of a
medical device 400 substantially corresponding to the first

May 4, 2006

embodiment, the device comprising an inserter 410 coupled
to an infusion device 450, the infusion device comprising a
hollow infusion needle 460 mounted in an upper housing
portion 456 and arranged in a retracted position relative to
a base portion 455, and a drug-containing cartridge 470
proximally provided with a conduit 471 in communication
with gas generating expelling means (not shown) arranged
therewithin.

[0072] Whereas the inserter of the first embodiment is
suitable for manufacture using injection molding, the
inserter of the forth embodiment has been adapted for
thermoforming, i.e. corresponding to the method often used
for cost effective manufacture of packaging materials.

[0073] More specifically, the inserter comprises a lower
opening surrounded by a circumferential flange 411 to which
a seal member 413 is releasably attached, and two upwardly
protruding substantially identical actuation members 420,
430 between which is provided a number or grooves 425
allowing the two actuation members to be pressed against
each other. The inserter further comprises a first set of
inwardly protruding members 445, 446 adapted to engage
corresponding recesses on the infusion device, and a second
set of inwardly protruding members 422, 432 adapted to
hold a spring in place. The spring is in the form of a bi-staple
leaf spring comprising an initially upwardly curved central
portion 441 and two upwardly protruding leg portions 442,
443 arranged within the actuation members.

[0074] After having removed the seal member 413 and the
liner protecting the adhesive, the medical device 400 is
placed on a skin portion of the user. The user presses the two
actuation members towards each other to activate the driving
means. During this action the actuation members are moved
from a first (initial) position (or condition) through an
intermediate position to a second position, during which the
spring is activated and released. More specifically, corre-
sponding to the intermediate condition, the two leg portions
have been moved towards each other thereby tensioning the
curved portion of the spring, however, corresponding to the
second condition the bi-stable spring suddenly transforms
into its second bi-stable state whereby the curved portion is
forced downwardly engaging the upper surface of the infu-
sion device, whereby the latter is pivoted downwardly into
engagement with the base portion whereby the needle is
introduced through the skin of the user. As the second
bi-stable state is only semi-stable, the spring will return to its
initial position as the user reduces the compression force on
the actuation members, however, this will not influence the
infusion device. When the needle thus has been introduced
the inserter can be removed.

[0075] InFIG. 8B is shown an alternative configuration of
the fourth embodiment in which the needle device 450' is of
the same overall configuration as the third embodiment, i.e.
the needle device comprises a needle 460' initially protrud-
ing from the mounting surface (in this embodiment provided
with a protecting cover 461 which has to be removed by the
user prior to application of the device to the skin), the needle
device being arranged inclined in a retracted position within
the cavity 415" of the housing 410'. Otherwise the two
alternatives are substantially identical in construction and
use.

[0076] Inthe above described embodiments the needle (or
the member comprising the needle) has been held in its
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non-actuated state by frictional means or gripping means,
however, in an alternative configuration additional releas-
able locking means (not shown) may be provided. In advan-
tageous embodiments such locking means is coupled to the
user actuatable actuation means such that the locking means
is released in combination with actuation of the driving
means. Such locking means may be formed as a separate
member or may be formed integrally with either a housing
or a spring member.

[0077] FIG. 9 shows a fifth embodiment of a medical
device 500 in which the driving means is (or can be) arrested
in an activated state before being released by the user. The
needle device 550 substantially corresponds to the second
embodiment, i.e. merely the needle is moveable relative to
the mounting surface, the needle being associated with
additional transfer means 551 protruding from the upper
surface of the needle device and adapted to be engaged by
the drive means.

[0078] The inserter comprises a drive means in the form of
a spring actuated piston assembly 540, 541 acting on the
transfer means, however, any suitable type of drive means
may be utilized, e.g. any elastically compressible or deform-
able driving means, e.g. metal or polymer members, elas-
tomeric foam or gas. In the shown embodiment the medical
device is supplied to the user as a sealed unit with the spring
in a pre-tensioned state, the inserter being provided with user
actuatable release means 542 allowing the user to release the
spring after the device has been placed on a skin portion of
the user as discussed above. Advantageously, the release
means may be designed to allow the combined device to be
provided in a sterilized and sealed condition (not shown).

[0079] In an alternative embodiment (not show) the
inserter may be supplied with the spring in a non-tensioned
state, the inserter comprising means allowing the user to
activate and lock the spring in an activated state. In a further
alternative embodiment (not show) such an inserter may be
supplied as a separate unit in which the needle device is
mounted by the user. In this way the inserter can be provided
as a durable unit.

[0080] FIG. 10 shows a sixth embodiment of a medical
device 600 substantially corresponds to the fifth embodi-
ment, however, the inserter is provided as a separate unit
adapted to engage a needle device provided as a sealed unit.

[0081] More specifically, the needle device 650 resembles
the combined device of the fifth embodiment (i.e. compris-
ing a needle device and a casing therefore), however, the
driving means has been omitted allowing the needle device
to be supplied as a compact, sterilized and sealed unit
comprising a needle device 655 and an outer housing (e.g.
in the form of the closed packaging) 656, 613, the unit being
adapted to be mounted in a separate inserter 610. The
inserter comprises a housing 611 adapted to engage the outer
housing of the needle device and comprises a drive means
640, 641, 642 corresponding to the fifth embodiment, i.e. a
lockable, spring-driven piston adapted to engage the transfer
means 651 through a deformable portion 657 of the outer
housing. The two units may be provided with releasable
gripping means 612 allowing the inserter to be attached to
the needle device prior to arranging the needle device on a
skin portion, this improving handling. Correspondingly, the
user may place the needle device 650 in the inserter before
removing the protective foil 613. The inserter may be
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supplied separately as a durable unit or it may be supplied
as part of a kit, e.g. a package containing a plurality of
needle devices and an inserter. Indeed, the transfer means
may also be actuated manually by the user by simply
applying pressure with a finger.

[0082] In an alternative embodiment (not shown) the
needle device is arranged in an inclined position correspond-
ing to FIGS. 8A and 8B, albeit without driving means
arranged within the outer housing. For such an arrangement
the inserter 610 would engage a deformable portion of the
outer housing whereby the needle device would be pivoted
against the skin of the user. In a further alternative embodi-
ment (not shown) the gripping means holding the needle
device in its inclined position (corresponding to the inwardly
protruding member 445 in FIG. 8A) may be formed as a
detent which would hold back the needle device until a
certain threshold level for the detent is exceeded when the
user applies an insertion force to the flexible outer housing,
this arrangement providing a simple means to allow swift
and comfortable insertion.

[0083] In the above-described embodiments a medical
device has been described comprising a reservoir, however,
for better illustrating the principles of the present invention,
the means for expelling a drug from the reservoir has been
omitted in the figures. Such expelling means, which as the
reservoir does not form part of the present invention in its
basic form, may be of any type which would be suitable for
arrangement within a skin-mountable drug delivery device.
Further, as the needle of the present invention also may be
in the form of a needle sensor, the interior of the medical
device may comprise sensor means adapted to cooperate
with the needle sensor.

[0084] In FIGS. 11A-11D examples of expelling means
suitable for use with the present invention are shown sche-
matically, however, these are merely examples. More spe-
cifically, FIG. 11A shows a pump arrangement comprising
a drug-containing cartridge 1010 having a distal closure
member 1011 allowing a needle to be connected, and a
piston 1015 slidingly arranged there within, a flexible
toothed piston rod 1020 (for example as disclosed in U.S.
Pat. No. 6,302,869), an electric motor 1030 which via a
worm-gear arrangement 1031 drives the piston rod to expel
drug from the cartridge, the motor being controlled by
control means 1040 and the energy for the control means and
the motor being provided by a battery 1050. The pump may
be activated when the needle is inserted (by means not
shown) or by separate user-actuatable means (not shown)
after the inserter has been detached form the delivery device.

[0085] FIG. 11B shows a pump arrangement comprising
a drug-containing cartridge 1110 having distal and proximal
closure members 1111, 1112, and a piston 1115 slidingly
arranged there within, gas generating means 1120 in fluid
communication with the interior of the cartridge via conduit
1121 for driving the piston to expel drug from the cartridge,
the gas generating means being controlled by control means
1140 and the energy for the control means and the gas
generation being provided by a battery 1150. The pump may
be activated as indicated above. A detailed disclosure of such
gas generating means for a drug delivery device can be
found in e.g. U.S. Pat. No. 5,858,001.

[0086] FIG. 11C shows a pump arrangement comprising
a drug-containing cartridge 1210 having distal and proximal
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closure members 1211, 1212, and a piston slidingly 1215
arranged there within, an osmotic engine 1220 in fluid
communication with the interior of the cartridge via conduit
1221 for driving the piston to expel drug from the cartridge.
The osmotic engine comprises a first rigid reservoir 1225
containing a salt-solution and a second collapsible reservoir
1226 containing water, the two reservoirs being separated by
a semi-permeable membrane 1227. When supplied to the
user, the fluid connection 1228 between the second reservoir
and the membrane is closed by a user-severable membrane
(e.g. a weak weld) which, when severed, will allow the
osmotic process to start as water is drawn from the second
reservoir through the membrane and into the first reservoir.
The pump may be activated as indicated above. A detailed
disclosure of the osmotic drive principle can be found in e.g.
U.S. Pat. No. 5,169,390.

[0087] FIG. 11D shows a pump arrangement comprising
a drug-containing flexible reservoir 1310 arranged within a
rigid fluid-filled secondary reservoir 1311 in fluid commu-
nication with a primary reservoir 1320 through a conduit
1330 comprising a flow restrictor 1331. The primary reser-
voir is in the form of a cartridge with a moveable piston 1321
and contains a viscous drive fluid. A spring is arranged to act
on the piston to drive fluid from the first to the second
reservoir thereby expelling drug from the flexible reservoir
when the latter is connected to an infusion needle (not
shown). The flow rate will be determined by the pressure
generated by the spring in the drive fluid, the viscosity of the
drive fluid and the flow resistance in the flow restrictor (i.e.
bleeding hole principle). The pump may be activated by
straining the spring or by releasing a pre-stressed spring,
either when the needle is inserted (by means not shown) or
by separate user-actuatable means (not shown) after the
inserter has been detached form the delivery device. An
example of this principle used for drug infusion is known
from DE 25 52 446. In an alternative configuration, the drug
reservoir may be pressurized directly to expel the drug via
a flow restrictor, e.g. as disclosed in U.S. Pat. No. 6,074,369.

[0088] In the above described embodiments, the needle
has been in the form of a unitary needle device (e.g. an
infusion needle or a needle sensor), however, a needle
device may also be introduced subcutaneously in combina-
tion with an insertion needle which is withdrawn after
insertion thereof.

[0089] With reference to FIGS. 12A-12C an embodiment
of'a sensor device will be described, having the same general
hinged configuration as the needle device of the first
embodiment, wherein the needle is in the form of a com-
bined needle sensor and corresponding insertion needle
therefore. For improved clarity, the structures relating to the
inserter have been omitted in the drawings.

[0090] More specifically, the sensor device 750 comprises
a lower base portion 755 defining the mounting surface, and
an upper housing portion 756 pivotably attached to the base
portion by hinge means 757. A relatively flexible needle-
formed sensor 760 with a distal sensor element is fixedly
attached to the housing portion and is in communication
with signal receiving means 761. The signal receiving means
may be contact means for connecting the sensor device to
external processor means for evaluating the signals, trans-
mitting means for wireless transmission to an external
processor, or a processor arranged within the housing. The
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needle-sensor is supported by an insertion needle 770, the
support preventing deformation of the needle-sensor during
insertion. The insertion needle is slidably received in the
upper housing portion and comprises a gripping member
771 allowing the insertion needle to be withdrawn by the
user after insertion has taken place. The mounting surface
comprises an opening 758 through which the two needles
can be advanced from its first to its second position when the
housing portion is moved from an initial upper position to a
lower engagement position. Between the two portions is
arranged locking means (not shown) allowing the housing
portion to be locked to the base plate when moved into
engagement therewith.

[0091] FIG. 12A shows the sensor device in an initial
position, FIG. 12B shows the sensor device after the two
needles 760, 770 have been introduced and the inserter has
been removed, and FIG. 12C shows the situation in which
the needle-sensor has been inserted and the insertion needle
has been withdrawn. In the shown embodiment the insertion
needle is adapted to be withdrawn by the user, however, the
driving means and the gripping means may be designed to
engage each other such that the insertion needle is removed
from the sensor device together with the inserter as shown
in FIG. 13C.

[0092] In FIG. 13A is shown a schematic representation
of a further embodiment of a medical device 800 substan-
tially corresponding to the embodiment shown in FIG. 6, the
device comprising an inserter 810 coupled to an infusion
device 850 comprising a flexible infusion cannula 860
adapted to cooperate with a pointed insertion needle 880
mounted on the leaf spring 840 by means of a needle carrier
881, a drug-containing cartridge 870 as well as expelling
means (not shown) arranged there within. The flexible
cannula (which e.g. may be of the soft “Teflon®” type)
comprises a self-sealing needle-penetratable septum portion
861 through which the insertion needle is mounted as well
a circumferentially arranged locking means in form of a
collar 862. In the initial position the pointed distal end of the
insertion needle is arranged in a slightly retracted position
relative to the distal opening of the infusion cannula and
with the needle carrier positioned a small distance above the
septum. When the inserter is actuated as shown in FIGS.
2-4, the needle carrier is moved downwardly thereby engag-
ing the septum, in which position the insertion needle
projects a small distance out through the cannula, and further
forcing the cannula from its retracted to its extended posi-
tion, the projecting pointed needle end allowing the cannula
to be introduced through the skin of a subject, see FIG. 13B.
In this position the locking means engages the housing of the
medical device allowing the insertion needle to be removed
from the device together with the inserter as seen in FIG.
13C.

[0093] In an alternative embodiment (not shown) the
needle device is in the form of a so-called infusion set
comprising an infusion cannula and a therethrough arranged
removable insertion needle, such infusion sets typically
being used to provide an infusion site in combination with
(durable) infusion pumps.

[0094] When the above-described needle devices are in
the form of an infusion pumps or sensor devices, the pump
(i.e. delivery means) or sensor electronics will have to be
actuated in combination with insertion of the needle. This
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actuation may take place in combination with the above-
described actuation of the needle (e.g. by closing an electric
contact or by providing a fluid communication) or it may
take place using additional actuation means which may be
operated separately after the device has been mounted on the
skin and the needle introduced.

[0095] In the shown embodiments the medical device has
been a unitary structure which may be provided fully
enclosed within the second member, however, the second
unit may be adapted to receive a further unit engaging the
first unit. For example, the second unit may comprise an
opening (e.g. closed by a breakable seal) through which the
further unit can be inserted into second unit to thereby
engage the first unit. In this condition the medical device can
then be used as described above. In such an arrangement, the
first unit may be in the form of a skin-mountable patch
comprising a transcutaneous device, and the further unit
may be a drug delivery device connectable to the patch.

[0096] In the above description of the preferred embodi-
ments, the different structures and means providing the
described functionality for the different components have
been described to a degree to which the concept of the
present invention will be apparent to the skilled reader. The
detailed construction and specification for the different com-
ponents are considered the object of a normal design pro-
cedure performed by the skilled person along the lines set
out in the present specification.

1. A medical device (100) comprising a first unit and a
releasably attached or attachable second unit, the first unit
(150) comprising:

a mounting surface (151) adapted for application to the
skin of a subject,

a transcutaneous device (260) comprising a distal pointed
end adapted to penetrate the skin of the subject,

the transcutaneous device having a first position in which
the distal end is retracted relative to the mounting
surface, and a second position in which the distal end
projects relative to the mounting surface, the second
unit (110) comprising:

actuatable driving means (140) adapted to move the
transcutaneous device from the first position to the
second position when the driving means is actuated
with the second unit attached to the first unit.
2. A medical device as defined in claim 1, wherein the
driving means comprises spring means (140, 440), the
second unit further comprising:

actuation means (120) actuatable from a first condition
through an intermediate condition to a second condi-
tion,

whereby actuation of the actuation means from the first to

the intermediate condition causes activation of the

driving means, and actuation of the actuation means

from the intermediate to the second condition causes

release of the activated spring means thereby moving

the transcutaneous device from the first position to the
second position.

3. A medical device as defined in claim 2, wherein the

actuation means comprises an actuating element (120)

which is moved from a first position through an intermediate
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position to a second position, preferably corresponding to a
substantially non-composite movement.

4. A medical device as defined in claim 2, wherein
actuation of the actuation means from the first through the
intermediate to the second condition is accomplished by
moving two actuation elements (420, 430) relative to each
other, preferably against each other.

5. A medical device as defined in claim 4, wherein the
transcutaneous device is associated with transfer means
(551) upon which the driving means acts to thereby move
the transcutaneous device.

6. A medical device as defined in claim 3, wherein the
driving means can be locked in its activated state.

7. A medical device as defined in claim 1, wherein the
driving means comprises spring means (540) which is or can
be arranged in an activated state, the second unit comprising
trigger means (542) for releasably retaining the spring
means in the actuated state, the trigger means being operable
to release the spring means for moving the transcutaneous
device from the first position to the second position.

8. A medical device as defined in claim 1, wherein the
second unit has an interior space (115) for at least partially
accommodating the first unit and an opening through which
the first member can be moved when detached from the
second unit, the mounting surface facing away from the
interior space.

9. A medical device as defined in claim 8, further com-
prising a seal member (113), the opening being surrounded
by a circumferential portion (111) of the second unit to
which portion the seal member is releasably attached,
thereby providing a closed space for the first unit.

10. A medical device as defined in claim 9, wherein the
second unit comprises a housing (110) defining the interior
space, the first unit comprising an upper portion (156) facing
towards the interior space, the driving means (140) being
arranged within the interior space between the upper portion
and the housing.

11. A medical device as defined in claim 9, wherein the
circumferential portion defines a general plane, the mount-
ing surface being generally planar and arranged substantially
corresponding to the general plane.

12. A medical device as defined in claim 1, wherein the
mounting surface comprises adhesive means for attaching
the first unit to the skin of the subject.

13. A medical device as defined in claim 9, wherein the
mounting surface comprises adhesive means for adhering
the first unit to the skin of the subject, the seal member being
releasably attached to the adhesive means.

14. A medical device as defined in claim 1, wherein the
transcutaneous device is a hollow infusion needle (260,
460), the first unit further comprising:

a reservoir (270, 470) adapted to contain a liquid drug and
comprising in a situation of use an outlet in fluid
communication with the infusion needle, and

expelling means for expelling a drug out of the reservoir
and through the skin of the subject via the hollow
needle.

15. A medical device as defined in claim 1, wherein the
transcutaneous device is in the form of a needle sensor (760)
comprising sensor means capable of being influenced by a
body substance and producing a signal corresponding
thereto.
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16. A medical device as defined in claim 1, wherein the
transcutaneous device is a cannula (860) in combination
with a pointed insertion needle (880) accommodated at least
partially within the cannula, the cannula having a distal
opening,

the cannula and insertion needle being arranged to be
simultaneously moved by the driving means from their
respective first position to their respective second posi-
tion when the driving means is actuated,

wherein the insertion needle is arranged to be moveable
away from the distal opening when the cannula and the
insertion needle have been moved to their second
position.

17. A medical device as defined in claim 16, wherein the
cannula comprises a needle-penetratable septum (861)
through which the insertion needle is arranged when the
cannula and the insertion needle is moved from their respec-
tive first position to their respective second position.

18. A medical device as defined in claim 1, wherein the
transcutaneous device is a longitudinal sensor device (760)
in combination with a pointed insertion needle (770)
arranged to support a distal portion of the sensor device,

the sensor device and insertion needle being arranged to
be simultaneously moved by the driving means from
their respective first position to their respective second
position when the driving means is actuated,

wherein the insertion needle is arranged to be moveable
away from the distal portion when the sensor device
and the insertion needle have been moved to their
second position.

19. A medical device as defined in claim 16, wherein the
insertion needle in its second position is attached to the
second unit, whereby removal of the second unit from the
first unit withdraws the insertion needle therefrom.

20. A method of applying a medical device to a skin
surface of a subject, comprising the steps:

a) providing a medical device having a first unit and a
releasably attached second unit, the first unit compris-
ing:
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a generally planar mounting surface comprising adhe-
sive means for adhering the first unit to the skin of
the subject,

atranscutaneous device comprising a distal pointed end
adapted to penetrate the skin of the subject, the
transcutaneous device having a first position in
which the distal end is retracted relative to the
mounting surface, and a second position in which the
distal end projects relative to the mounting surface,
the second unit comprising:

an interior space accommodating the first unit and
having an opening through which the first unit can be
moved when detached from the second unit, the
second unit having a circumferential portion defining
a general plane and surrounding the opening, the
mounting surface being and arranged substantially
corresponding to the general plane,

a seal member releasably attached to the circumferen-
tial portion, thereby providing a closed space for the
first unit,

actuatable driving means adapted to move the transcu-
taneous device from the first position to the second
position when the driving means is actuated with the
second unit attached to the first unit,

b) removing the seal member,

¢) arranging the adhesive means in contact with the skin
of the subject,

d) actuating the driving means thereby moving the tran-
scutaneous device into the skin of the subject,

e) removing the second unit from the first unit.

21. A method as defined in claim 20, wherein the seal
member is releasably attached to the adhesive means,
whereby the adhesive means is exposed when the seal
member is removed.
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