
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
1 

51
8 

50
9

B
1

TEPZZ_5_85Z9B_T
(11) EP 1 518 509 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
22.10.2014 Bulletin 2014/43

(21) Application number: 04255661.3

(22) Date of filing: 17.09.2004

(51) Int Cl.:
A61B 19/02 (2006.01) A61B 5/15 (2006.01)

A61B 5/00 (2006.01)

(54) Medical device package, kit and associated methods

Verpackung für medizinische Vorrichtung, Kit und entsprechendes Verfahren

Emballage pour dispositif médical, kit et procédés associés

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HU IE IT LI LU MC NL PL PT RO SE SI SK TR

(30) Priority: 19.09.2003 US 666154

(43) Date of publication of application: 
30.03.2005 Bulletin 2005/13

(73) Proprietor: Diabetes Diagnostics, Inc.
Waltham, MA 02453 (US)

(72) Inventors:  
• Windus-Smith, Bryan

Moray
Scotland IV36 2TN (GB)

• Allen, John
Mendota Heights
MN 55118 (US)

(74) Representative: Kirsch, Susan Edith et al
Carpmaels & Ransford LLP 
One Southampton Row
London WC1B 5HA (GB)

(56) References cited:  
EP-A- 1 285 629 WO-A1-96/02290
WO-A1-97/10014 US-A- 4 106 620
US-A- 4 180 162 US-A- 4 985 034
US-A1- 2002 168 290 US-A1- 2002 177 763



EP 1 518 509 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates, in general, to
medical device packages and, in particular, to medical
device packages for receiving, and securely and remov-
ably retaining, a medical device.

2. Description of the Related Art

[0002] A variety of medical devices require packaging
to, for example, protect the medical device from damage
prior to use and to maintain sterility of the medical device.
For integrated medical devices that combine a dermal
tissue penetration member (e.g., a lancet or micro-nee-
dle) with a test strip, the associated package should pro-
vide for an uncomplicated deployment of the dermal tis-
sue penetration member during use, while also providing
for protection of a user from inadvertent contact with the
dermal tissue penetration member prior and subsequent
to use. Furthermore, the packaging should provide hu-
midity resistance for the test strip during storage.
[0003] Single-use (i.e., disposable) integrated medical
devices are illustrative of the above requirements in that
they require a medical device package that maintains
sterility and protects the single-use integrated medical
device contained therein from damage prior to use. Such
medical device packages should also provide humidity
resistance and UV protection for a test strip of such sin-
gle-use integrated medical devices prior to use. Further-
more, the medical device package should provide for de-
ployment of a dermal tissue penetration member of such
a single-use integrated medical device during use, as
well as for disabling (i.e., preventing subsequent use)
and safely discarding the single-use integrated medical
device following use.
[0004] Conventional medical device packages do not
fulfill all or even most of the requirements described
above in a cost effective manner. Still needed in the field,
therefore, is a medical device package that provides a
sterility barrier and/or for protection of a medical device
enclosed therein, while also providing for an uncompli-
cated deployment of the medical device during use. Fur-
thermore, for integrated medical devices that include a
dermal tissue penetration member (e.g., a lancet or mi-
cro-needle), a need exists for a medical device package
that protects the dermal tissue penetration member from
damage, humidity, and/or contamination prior to use, that
protects a user from accidental contact therewith and that
also disables the medical device following use, thereby
preventing its repeated use. In addition, the materials
and methods used to manufacture the medical device
package should be cost effective.
[0005] Document WO 97/10014 A1 discloses a medi-
cal needle package comprising: a main cap member with

a cavity therein, the main cap member including: a prox-
imal end; and a distal end; a sealing element, wherein:
the cavity has a cavity opening at the proximal end of the
main cap member; the cavity is configured to receive,
and to securely and removably retain, the needle; the
sealing member is configured to seal the cavity opening
once the needle has been received in the cavity, the main
cap member further includes a distal end cavity config-
ured for disabling the needle.
[0006] Document EP 1 285 629 A1 discloses a lancet-
integrated sensor and a cartridge for housing the lancet-
integrated sensor.

SUMMARY OF THE INVENTION

[0007] Medical device packages according to the
present invention provide a sterility barrier and/or protec-
tion for a medical device (e.g., an integrated medical de-
vice) enclosed therein. Embodiments of medical device
packages according to the present invention also provide
for an uncomplicated deployment of the medical device
during use. Furthermore, with respect to integrated med-
ical devices that include a dermal tissue penetration
member (e.g., a lancet or micro-needle), medical device
packages according to embodiments of the present in-
vention protect the dermal tissue penetration member
from damage, humidity, and/or contamination prior to
use, and protect a user from accidental contact therewith.
Embodiments of the medical device packages according
to the present invention are also adapted to disable the
medical device following use, thereby preventing its re-
peated use. In addition, due to relative simplicity of con-
figuration, medical device packages according to the
present invention are cost effective.
[0008] A medical device package according to embod-
iments of the present invention includes a main cap mem-
ber and a minor cap member. The main cap member has
a proximal end, a distal end and a cavity with a cavity
opening at the proximal end. The cavity is configured to
receive, and to securely and removably retain, a medical
device (e.g., an integrated medical device that includes
a dermal tissue penetration member and a test strip) at
least partially therein. The minor cap member is config-
ured to seal the cavity opening once the medical device
has been received in the cavity.
[0009] Medical device package kits according to em-
bodiments of the present invention include a main cap
member, a minor cap member and a connector. The main
cap member has a proximal end, a distal end and a cavity.
The cavity has a cavity opening at the proximal end of
the main cap member. The cavity is configured to receive,
and to securely and removably retain, a medical device
at least partially therein. The minor cap member is con-
figured to seal the cavity opening once the medical device
has been received in the cavity. The connector is config-
ured to engage the medical device during removal of the
medical device from the cavity.
[0010] Methods according to the present invention en-
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able the uncomplicated deployment (i.e., extraction) of a
medical device from a medical device package. Methods
for extracting a medical device from a medical device
package according to embodiments of the present inven-
tion first include providing a medical device package, with
a medical device (e.g., an integrated medical device)
therein, and a connector. The provided medical device
package includes a main cap member having a cavity
and proximal and distal ends, and a minor cap member.
The cavity of the main cap member has a cavity opening
at the proximal end of the main cap member and is con-
figured to receive, and to securely and removably retain,
the medical device at least partially therein. The minor
cap member is configured to seal the cavity opening.
[0011] Other methods according to the present inven-
tion include disabling a medical device that has been
extracted from a medical device package by inserting the
medical device back into a cavity of the medical device
package to a position that results in a disabling of repeat-
ed use of the medical device. Such disablement can be
obtained by, for example, a wedging of the medical de-
vice into a fixed position within the cavity of the medical
device package.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The invention is best understood from the fol-
lowing detailed description when read in combination
with the accompanying drawing, which shows in figures
1-16 and 18-22 examples which are not within the scope
of the invention. The invention will be illustrated with ref-
erence to figure 17.

FIG. 1 is a simplified exploded perspective view of
a medical device package;
FIGs. 2A-2D are simplified top, side, proximal end
and perspective proximal end views of the main cap
member of the medical device package of FIG. 1;
FIG. 3A is a simplified cross-sectional side view of
the main cap member of the medical device package
of FIGs. 1A through 2D, representing a view along
line 3A-3A of FIG. 2A in the direction of the arrows;
FIG. 3B is a simplified cross-sectional top view of
the main cap member of the medical device package
of FIGs. 1A through 2D, representing a view along
line 3B-3B of FIG. 2C in the direction of the arrows;
FIGs. 4A and 4B are simplified perspective and side
views, respectively of a medical device that can be
contained within exemplary medical device packag-
es;
FIG. 5A is a simplified proximal-end view of the main
cap member of FIG. 1 containing the medical device
of FIGs. 4A and 4B;
FIG. 5B is a simplified cross-sectional view of the
main cap member and medical device of FIG. 5A,
representing a view along line 5B-5B of FIG. 5A in
the direction of the arrows;
FIG. 5C is a cross-sectional, top view of the main

cap member and medical device of FIG. 5A, repre-
senting a view along line 5C-5C of FIG. 5A in the
direction of the arrows;
FIG. 5D is an enlargement of a portion of the cross-
sectional, top view of the main cap member and med-
ical device of FIG. 5C;
FIGs. 6A and 6B are simplified top and perspective
views of an exemplary connector for use with exem-
plary medical device packages;
FIG. 6C is a side view of an exemplary embodiment
of a connector, representing a view along line 6C-
6C in FIG. 6A in the direction of the arrows;
FIG. 6D is a perspective view of the proximal end of
an exemplary connector that is used with an exem-
plary medical device package ;
FIG. 7 is a top view of a connector and a proximal
end view of an exemplary medical device package;
FIG. 8 is a flow chart illustrating a sequence of steps
in a process for extracting a medical device from a
medical device package;
FIGs. 9A-D are schematic, cross-sectional views de-
picting various stages of the process of FIG. 8;
FIGs. 10A-E are schematic, perspective views de-
picting various stages of the process of FIG. 8;
FIGs. 11A-C are schematic, top cross-sectional
views depicting various stages of the process of FIG.
8;
FIGs. 12A-C are schematic enlargements of portions
of FIGs. 11A-C, respectively;
FIG. 13 is a flow chart illustrating a sequence of steps
in a process for extracting a medical device from a
medical device package and subsequently disabling
the medical device;
FIGs. 14A-D are schematic, cross-sectional views
depicting various stages of the process of FIG. 13;
FIGs. 15A-D are schematic, perspective views de-
picting various stages of the process of FIG. 13;
FIGs. 16A and 16B are schematic, top cross-sec-
tional depictions of a stage in the process of FIG. 13;
FIG. 17 is a simplified perspective view of a medical
device package according to an embodiment of the
present invention containing a medical device;
FIG. 18 is an exploded perspective view of yet an-
other exemplary medical device package containing
an integrated medical device;
FIG. 19 is an exploded perspective view of yet an-
other exemplary medical device package containing
an integrated medical device;
FIG. 20 is a simplified cross-sectional top view of an
additional exemplary medical device package;
FIG. 21 is a simplified cross-sectional top view of the
medical device package of FIG. 20 with a medical
device retained therein; and
FIG. 22 is a simplified cross-sectional top view of the
medical device package of FIG. 21 with a medical
device disabled therein.
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DETAILED DESCRIPTION OF THE INVENTION

[0013] FIGs. 1, 2A-2D, 3A and 3B are various simpli-
fied views of an exemplary medical device package 100.
Medical device package 100 includes a main cap mem-
ber 110 and a minor cap member 150.
[0014] Main cap member 110 includes a cavity 116
therein, a proximal end 112 and a distal end 114. Cavity
116 has a cavity opening 118 at the proximal end 112 of
the main cap member 110 and is configured to receive,
and to securely and removably retain, a medical device
(e.g., integrated medical device 300, illustrated in FIGs.
4A and 4B), at least partially therein.
[0015] FIGs. 4A and 4B are simplified perspective and
side views, respectively, of an exemplary integrated med-
ical device 300 that can be securely and removably con-
tained within medical device package 100. Integrated
medical device 300 includes a test strip 304 and a dermal
tissue penetration member 302, as illustrated in FIGs.
4A-4B. Test strip 304 has a reaction area (not shown)
and electrical contacts 306 that terminate on a distal end
310 of medical device 300. Electrical contacts 306 are
made of any suitable conductive material, such as car-
bon. Dermal tissue penetration member 302 includes a
lancet 320 adapted to pierce a user’s skin and draw blood
into the reaction area of test strip 304. Further descrip-
tions of integrated medical devices that can be contained
within embodiments of medical device packages accord-
ing to the present invention are in WO 02/49507 and EP-
A-1 360 931. In addition, dermal tissue penetration mem-
ber 302 can be fabricated, for example, by a progressive
die-stamping technique, as disclosed in the aforemen-
tioned WO 02/49507 and EP-A-1 360 931.
[0016] Referring again to FIGs. 1, 2A-2D, 3A and 3B,
in the exemplary medical device package 100, cavity
opening 118 is bounded by a rim 120 of sufficient surface
area to enable minor cap member 150 to be adhered to
rim 120 by processes known to those skilled in the art,
including, but not limited to, heat sealing processes. In
this manner, minor cap member 150 and main cap mem-
ber 110 of medical device package 100 provide a sterility
barrier and humidity protection for a medical device con-
tained therein.
[0017] External features of main cap member 110 in-
clude a first peripheral edge 122, a second peripheral
edge 124, a main cap upper surface 126 and a main cap
lower surface 128. As shown in FIG. 2A, first peripheral
edge 122 and second peripheral edge 124 are truncated
to end at the distal edge 121 of rim 120. If desired, the
first and second peripheral edges 122, 124 can be asym-
metrically disposed about a longitudinal axis of the main
cap member. Such an asymmetric configuration can
serve to properly orient the medical device package dur-
ing its insertion into a receiving slot of associated hard-
ware (for example, an analytical meter receiving slot con-
figured to direct the medical device package to a con-
nector described below with respect to FIGs. 6A-6D).
[0018] As shown in FIGs. 1 and 2A, main cap upper

surface 126 optionally includes a directional marker 130
that is discontinuous with (e.g., raised above or, alterna-
tively, recessed below) the remainder of main cap upper
surface 126. Directional marker 130 may include, but is
not limited to, an ellipse 132 and an arrow 134, as de-
picted in FIGs. 1 and 2A. Directional marker 130 provides
a user with both tactile and visual cues for proper orien-
tation of medical device package 100 during use.
[0019] Cavity 116 is defined (at least in part) by a first
smooth inner surface 127 and a second smooth inner
surface 129 and includes first and second lateral chan-
nels 140 and 142, respectively, as shown in FIGs. 2C-
2D and 3B. In addition, cavity 116 is also defined by first
lateral surface 170 located internally to first peripheral
edge 122 and a second lateral surface 172 located inter-
nally to second peripheral edge 124. In the vicinity of
proximal end 112, first lateral surface 170 has a first
sloped land 160, and second lateral surface 172 has a
second sloped land 162. First sloped land 160 terminates
at the beginning of first lateral channel 140, while second
sloped land 162 terminates at the beginning of second
lateral channel 142. First lateral channel 140 and second
lateral channel 142 extend about half way along first and
second laterals surfaces 170 and 172, respectively. First
and second sloped lands 160, 162 begin at cavity open-
ing 118, and slope inwardly and distally towards distal
end 114 of main cap member 110.
[0020] First and second lateral channels 140 and 142
begin at the end of first and second sloped lands 160 and
162, respectively, and extend approximately half way into
cavity 116. First and second lateral channels 140 and
142 are divided into a post-use portion 202, a transition
point 204, and a pre-use portion 206 (see FIGs. 3A and
3B). As is evident from FIG. 3B, first lateral channel 140
is the mirror image of second lateral channel 142. One
skilled in the art will recognize from the entirety of the
present disclosure that first and second sloped lands 160,
162, first and second lateral channels 140, 142, transition
point 204, and pre-use portion 206 are configured to re-
ceive, and securely and removably retain, a medical de-
vice within cavity 116. In addition, post-use portion 202
is configured to disable a used medical device (as ex-
plained in detail below with respect to, for example, FIGs.
16A and 16B).
[0021] Main cap member 110 can be formed of any
suitable material known to those of skill in the art includ-
ing, for example, rigid plastic materials such as polysty-
rene, polycarbonate and polyester. Such rigid plastic ma-
terials are impervious to puncturing and to air and/or air-
borne bacteria and, therefore, provide a sterility barrier
and a puncture-resistant protective barrier. It can be par-
ticularly beneficial in terms of humidity protection for main
cap member 110 to be formed of a desiccant-loaded high-
density polyethylene (e.g., 2AP desiccant-loaded high-
density polyethylene, commercially available from Airsec
in France).
[0022] Minor cap member 150 is configured to seal
cavity opening 118 once a medical device has been re-
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ceived in cavity 116. In the example of FIG. 1, minor cap
member 150 is a breachable film such as breachable
metallic foil. Other suitable materials for minor cap mem-
ber 150 include paper, polymer and Tyvek. However, as
described with respect to other examples below, minor
cap member 150 can take a variety of forms, all of which
are capable of sealing the cavity opening of an associated
main cap member once a medical device has been at
least partially received within the cavity of the main cap
member.
[0023] FIG. 2D is a proximal end perspective view of
main cap member 110. Transition point 204 includes a
vertical shoulder 204A and a horizontal shoulder 204B,
as shown in FIG. 2D. Upon insertion of an unused med-
ical device (e.g., integrated medical device 300 of FIGs.
4A and 4B prior to use) into cavity 116 of main cap mem-
ber 110, vertical shoulder 204A prevents the medical de-
vice (not shown) from being inserting past transition point
204 (see FIGS. 2A and 2B). In other words, the unused
medical device is inserted only to a first position, which
is defined by contact of the unused medical device with
transition point 204. However, once a medical device is
used, such a used medical device can be inserted back
into cavity 116 of main cap member 110 for disablement
and disposal purposes. In doing so, the used medical
device (e.g., integrated medical device 300 of FIGs. 4A
and 4B subsequent to use) is inserted beyond the first
position to a second position, wherein the used medical
device extends past transition point 204 toward distal end
114 and is irreparably damaged (i.e., disabled) by hori-
zontal shoulder 204B. Such damage prevents a subse-
quent removal, and thus repeated use, of the once used
medical device.
[0024] FIGs. 5A-5D are various views of main cap
member 100 of FIG. 1 with integrated medical device 300
of FIGs. 4A and 4B inserted therein prior to use of inte-
grated medical device 300 (i.e., integrated medical de-
vice 300 is "unused"). In FIGs. 5A-5D, integrated medical
device 300 extends between first lateral channel 140 and
second lateral channel 142 and lies parallel to first
smooth inner surface 127 and second smooth inner sur-
face 129. Unused integrated medical device 300 is se-
curely retained within cavity 116 via a friction fit with first
lateral channel 140 and second lateral channel 142. Dis-
tal end 310 of integrated medical device 300 remains
within proximal end 112 of medical device package 100
and is not in contact with first lateral channel 140 and
second lateral channel 142. Furthermore, it should be
noted that lancet 320 is within cavity 116 and thus pro-
tected from inadvertent damage. Unused integrated
medical device 300 is positioned within first and second
lateral channels 140 and 142 such that proximal end 312
of integrated medical device 300 touches, but goes no
further than, transition point 204, and distal end 310 of
integrated medical device 300 remains free from contact
with first and second lateral channels 140 and 142 in
cavity 116 (see FIGs. 5C and 5D) of main cap member
110.

[0025] FIGs. 6A through 6D depict an exemplary con-
nector 500 adapted to extract integrated medical device
300 from medical device package 100. In addition, con-
nector 500 can advantageously be used to mechanically
and/or manually manipulate such a medical device once
the medical device has been extracted from the medical
device package. For example, connector 500 can be
used to transfer a medical device from a medical device
package to a metering system. As will be appreciated by
those skilled in the art, connector 500 may be a compo-
nent (either a removable component or a permanently
integrated component) of a metering system (e.g., an
analytical meter configured to determine analyte concen-
trations in biological fluid samples). Alternatively, con-
nector 500 can be combined with medical device pack-
ages to form a kit .
[0026] Connector 500 includes a strip extracting mem-
ber 502 and a connector body 504. In addition, connector
500 includes a proximal end 510, a distal end 512, an
upper surface 514 and a lower surface 516. Connector
body 504 includes a connector directional marker 518 on
upper surface 514. Connector directional marker 518
(optional) is discontinuous with (e.g., raised above or re-
cessed below) upper surface 514 of connector 500. Con-
nector directional marker 518 may include, but is not lim-
ited to, an ellipse 530 and an arrow 532. Connector di-
rectional marker 518 provides a user with both tactile and
visual cues for proper orientation of connector 500 when
inserted into medical device package 100.
[0027] Strip extracting member 502 includes a lower
strip engaging arm 540, an upper strip engaging arm 542
and a plurality of strip engaging elements 544, as illus-
trated in FIGS. 6C-6D. Connector 500 also includes elec-
trical leads (not shown) for providing an electrical con-
nection(s) between strip engaging elements 544 and an
analytical meter. In addition, strip extracting member 502
includes a vertical barrier 550 that contacts distal end
310 of integrated medical device 300 when integrated
medical device 300 is engaged by connector 500. Al-
though three strip engaging elements 544 are depicted
in FIG. 6D for the purpose of illustration and explanation,
strip extracting member 502 can include any suitable
number of strip-engaging elements. Strip engaging ele-
ments 544 are located on inner surface 543 of upper strip
engaging arm 542. Strip engaging elements 544 are
spring-loaded connections formed, for example, by being
molded into connector 500 by any suitable process
known to those skilled in the art. Strip engaging elements
544 are used to contact test strip 304 of integrated med-
ical device 300 through electrical contacts 306. One
skilled in the art will recognize that connector 500 can
provide electrical communication between test strip 304
and an analytical meter via strip engaging elements 544
and the connector’s electrical leads.
[0028] FIG. 7 is a top view of connector 500 and a
proximal end view of main cap member 110, with dashed
vertical lines showing proper alignment of connector 500
during extraction of a medical device. Solids horizontal
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line 5F-5F indicates width of the medical device (for ex-
ample, approximately 5.5 mm), while solid horizontal line
5G-5G indicates the width of strip extracting element 502
(for example, approximately 4.5 mm).
[0029] FIG. 8 is a flow chart illustrating an exemplary
sequence of steps in a process 800 for extracting a med-
ical device from a medical device package. Process 800
is described below utilizing FIGs. 9A-D (schematic,
cross-sectional views depicting various stages of proc-
ess 800), FIGs. 10A-E (schematic, perspective views de-
picting various stages of process 800), FIGs. 11A-C
(schematic, top cross-sectional views of various stages
of process 800) and FIGs. 12A-C (schematic enlarge-
ments of portions of FIGs. 11A-C, respectively).
[0030] Process 800 includes first providing (i) a medi-
cal device package with a minor cap member and a med-
ical device contained therein and (ii) a connector, as set
forth in step 810 of FIG. 8. One skilled in the art will rec-
ognize that the provided medical device package and
connector can be any suitable exemplary medical device
package that includes a breachable minor cap member
(e.g., the medical device package of FIG. 1) and any
suitable connector. The provision of an exemplary med-
ical device package and connector are depicted in FIG.
9A and FIG. 10A, wherein like elements of the medical
device package and connector of earlier figures are iden-
tified with like numerals.
[0031] Next, as set forth in step 820, the minor cap
member is breached (e.g., ruptured) with the connector
such that at least a portion of the connector has entered
into the cavity of the main cap member (see FIG. 9B,
10B, 11A and 12A). Subsequently, the medical device is
engaged by the connector (see FIGs. 9C, 10C, 11B and
12B), as set forth in step 830. The force required for the
connector to engage with the medical device is, for ex-
ample, approximately 2N. The connector and engaged
medical device are then extracted from the cavity of the
medical device package, as set forth in step 840 (see
FIGs. 9D, 10D-10E, 11C and 12C). Each of the steps of
process 800 can be performed, for example, either man-
ually by a user or with the aid of a mechanical and/or
electrical device.
[0032] It should be noted, that beaching the minor cap
member (such as a breachable film) and engaging the
medical device with the connector do not result in the
medical device moving past the transition points 204 of
the first and second lateral channels 140, 142 (as depict-
ed in FIGs. 12A and 12B, which correspond to the breach-
ing and engaging steps of process 800) since the force
required to move the medical device past transition points
204 (e.g., 7N) is significantly greater than the force re-
quired to engage the connector with the medical device
(e.g., 2N). In the examples of FIGs. 9A-9D, 10A-10E,
11A-11C and 12A-12C, during the engaging step, strip
engaging elements of the connector engage a test strip
304 of integrated medical device 300 and a vertical bar-
rier of the connector contacts the distal end of the inte-
grated medical device 300. The force required for the

breaching the minor cap member and engagement of the
medical device can be, for example, in the range of about
1.5 N to 2.5 N.
[0033] Solid line 5F-5F of FIG. 10E represents a di-
mension that is identical to the dimension of solid hori-
zontal line 5F-5F of FIG. 7 (i.e., the width of integrated
medical device 300). Solid line 10H-10H in FIG. 10E rep-
resents the width of the medical device’s lancet. Solid
line 10I-10I of FIG. 10E represents the width of cavity
opening of medical device package, which is larger than
the dimension represented by solid line 5F-5F to assure
a medical device’s smooth insertion into, and removal
from the cavity.
[0034] Process 800 can be performed manually or au-
tomatically. Furthermore, process 800 can be, for exam-
ple, performed by an integrated device that combines an
analytical meter and a connector in a configuration that
provides for (i) a medical device to be extracted from a
medical device package; (ii) a sample (e.g., a whole blood
sample) to be obtained from a user and (iii) an analytical
result (e.g., blood glucose concentration of the whole
blood sample) to determined, all by a single operation of
the integrated device. Mechanical motions may be incor-
porated into a lancet cocking action, new test strip de-
ployment and/or ejection.
[0035] FIG. 13 is a flow chart illustrating an exemplary
sequence of steps in a process 1300 for extracting a med-
ical device from a medical device package for use and
subsequently disabling the medical device after use .
Process 1300 is described below utilizing FIGs. 14A-14D
(schematic, cross-sectional views depicting various stag-
es of process 1300), FIGs. 15A-15D (schematic, per-
spective views depicting various stages of process 1300)
and FIGs. 16A-16B (schematic, top cross-sectional
views of a stage of process 1300).
[0036] Process 1300 includes first providing (i) a med-
ical device package with a minor cap member and a med-
ical device contained therein at a first position and (ii) a
connector, as set forth in step 1310 of FIG. 13. One skilled
in the art will recognize that the provided medical device
package and connector can be any exemplary medical
device package that includes a breachable minor cap
member (e.g., the medical device package of FIG. 1).
[0037] Next, at step 1320, the minor cap member is
breached (e.g., ruptured) with the connector such that at
least a portion of the connector has entered the cavity of
the main cap member. The medical device is then en-
gaged by the connector, as set forth in step 1330. The
connector and engaged medical device are then extract-
ed from the cavity of the medical device package for use,
as set forth in step 1340.
[0038] Subsequently, at step 1350, the connector and
engaged medical device are inserted back into a cavity
of the medical device package to a second position,
whereby the medical device is disabled from reuse (see
FIGs. 14A-14C, 15A-15C and 16A-16B). The connector
is then disengaged from the medical device and with-
drawn from the medical device package, as set forth in
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step 1360. It is envisioned that during step 1350, the med-
ical device is disabled by virtue of the medical device
being wedged into the cavity such that the force required
to remove the medical device from the cavity is greater
than the force required to disengage the connector from
the medical device. Therefore, an attempt to re-extract
the medical device with the connector would be unsuc-
cessful since the connector would become disengaged
from the medical device before sufficient force could be
applied to extract the wedged medical device.
[0039] It should be noted that during insertion of the
connector and engaged medical device into the cavity at
step 1350, the medical device is inserted to a second
position within post-use portion 202 that is beyond tran-
sition points 204 of the first and second lateral channels
(see, in particular, FIG. 16B), i.e., beyond the first posi-
tion. The force required to insert the medical device into
the medical device package and disable the medical de-
vice is, for example, approximately 7N. As noted above,
disablement of the medical device is a result of the med-
ical device being wedged into the cavity such that it can-
not be re-extracted using the connector.
[0040] FIG. 17 depicts a medical device package 1900
according to an embodiment of the present invention. In
FIG. 17, dashed lines indicate certain features that are
hidden due to the perspective nature of FIG. 17. In ad-
dition, FIG. 17 depicts the circumstance where a medical
device (i.e., integrated medical device 300 of FIGs. 4A
and 4B) is retained partially within medical device pack-
age 1900. In the embodiment of FIG. 17, electrical con-
tacts 306 project from the cavity opening and minor cap
member. Since electrical contacts 306 project from both
the cavity opening and the minor cap member, engage-
ment of the electrical contacts with a connector can be
simplified. For example, there is no need to breach or
otherwise remove any component of the medical device
package to obtain access to the electrical contacts and
the electrical contacts are free to deflect upon engage-
ment with a connector.
[0041] Medical device package 1900 includes a main
cap member 1910 with a proximal end 1912, a distal end
1914, a cavity 1918 and a cavity opening 1916. Distal
end 1914 is configured to function as a handle during
manually removal of medical device package 1900 from
secondary packaging (not illustrated).
[0042] Medical device package 1900 can be construct-
ed, for example, of molded plastic or other material that
is impervious to air and/or air-borne bacteria, to provide
a sterile-protective and puncture-resistant barrier. Suit-
able materials include, but are not limited to, polystyrene,
polyethylene, polycarbonate and polyester.
[0043] Cavity 1918 of medical device package 1900 is
defined by surfaces depicted with dashed lines in FIG.
17. Cavity opening 1916 is configured to provide for the
placement of dermal tissue penetration member 302 of
medical device 300 wholly within cavity 1918, as shown
in FIG. 17. Medical device package 1900 includes inter-
nally disposed ribs 1960, located distally to cavity open-

ing 1916. Ribs 1960 serve to seal cavity 1918 once a
medical device has been inserted partially therein, and
provide a sterile and protective barrier for dermal tissue
penetration member 302 by creating a tortuous path be-
tween the external environment and the cavity of the
medical device package. Ribs 1960, together with an at
least partially inserted medical device, serve as a minor
cap member for medical device package 1900. As an
alternative to ribs 1960, elastomeric o-rings could be em-
ployed to seal cavity 1918 once a medical device has
been inserted partially therein, and to provide a sterile
and protective barrier for dermal tissue penetration mem-
ber 302.
[0044] FIG. 18 is an exploded perspective view of a
medical device package 2000 containing a medical de-
vice 300 (as depicted in FIGs. 4A and 4B). Medical device
package 2000 includes a main cap member 2010 and a
minor cap member 2020. Main cap member 2010 has a
proximal end 2012, a distal end 2014, a cavity opening
(not shown), and a cavity (also not shown). The cavity
and cavity opening of main cap member 2010 are con-
figured for placement of a dermal tissue penetration
member of an integrated medical device wholly therein,
thus providing a protective barrier for such a dermal tis-
sue penetration member.
[0045] Minor cap member 2020 has a proximal end
2022, a distal end 2024, a minor cap opening 2026, and
a minor cap cavity (not shown in FIG. 18). Minor cap
opening 2026 and the minor cap cavity are configured
for the placement of a test strip 304 of an integrated med-
ical device wholly or partially therein. Furthermore, prox-
imal end 2012 of main cap member 2010 is adapted to
fit wholly within minor cap opening 2026 and the minor
cap cavity. Once main cap member 2010 is fit within mi-
nor cap opening 2026 and the minor cap cavity, integrat-
ed medical device 300 is completely enclosed and pro-
vided with a sterile-protective and moisture-free barrier.
[0046] Both main cap member 2010 and minor cap
member 2020 are beneficially constructed of molded
plastic or other rigid material that is impervious to air
and/or air-borne bacteria, to provide a sterile-protective
and puncture-resistant barrier. Suitable materials for
main cap member 2010 and minor cap member 2020
include, but are not limited to, polystyrene, polyethylene,
polycarbonate and polyester.
[0047] FIG. 19 is an exploded perspective view of a
medical device package 2100. Medical device package
2100 includes a main cap member 2110 and a minor cap
member 2120. Main cap member 2110 has a proximal
end 2112, a distal end 2114, a cavity opening 2116 and
a cavity (not shown). Cavity opening 2116 and the cavity
of medical device package 2100 are configured for place-
ment of a dermal tissue penetration member 302 of an
integrated medical device and a minor cap member prox-
imal end 2122 (described below) wholly therein, thus pro-
viding a protective barrier for dermal tissue penetration
member 302.
[0048] Minor cap member 2120 of medical device
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package 2100 has a proximal end 2122 and a distal end
2124. Moreover, integrated medical device 300 is per-
manently attached to minor cap member 2120 at proxi-
mal end 2122. The permanent attachment of such an
integrated medical device to minor cap member 2120 is
envisioned to provide handling benefits during use of the
integrated medical device. For example, minor cap mem-
ber 2120 could be gripped by a meter, with the main cap
member then being easily removed by a user (e.g., by
pulling, twisting or snapping) to deploy the integrated
medical device.
[0049] FIGs. 20, 21 and 22 depict the main cap mem-
ber 2450 of a medical package device (for purposes of
clarity, the minor cap member of this medical device
package is not illustrated). FIG. 21 depicts an integrated
medical device 300 retained within main cap member
2450 and FIG. 22 depicts an integrated medical device
300 disabled within main cap member 2450. Main cap
member 2450 is identical to main cap member 110 of
FIG. 3B, with the exception that main cap member 2450
has a distal end cavity 2452 configured for disablement
and disposal of an integrated medical device.
[0050] Those skilled in the art will recognize that em-
bodiments of medical device packages according to the
present invention can be secondarily packaged for single
use in, for example, a vial or cartridge configured for dis-
pensing the medical device packages. The secondary
package may be constructed of material containing des-
iccant or may contain separately packaged desiccant for
maintaining contents moisture free.
[0051] Once apprised of the present disclosure, one
skilled in the art will also recognize that a variety of med-
ical devices can be beneficially employed with embodi-
ments of medical device packages according to the
present invention. Such medical devices include, but are
not limited to, integrated medical devices that include a
combination of a test strip and a lancet, examples of
which are described in WO 02/49507 and EP-A-1 360
931. One skilled in the art will also recognize that such
test strips may have, but are not limited to, an electro-
chemical or photometric configuration. For illustrative
purposes only, medical devices in various figures of the
present disclosure were depicted as having an electro-
chemical configuration.
[0052] Moreover, those skilled in the art will appreciate
that medical device packages according to embodiments
of the present invention can be employed with medical
device adapted for the measurement of, for example, glu-
cose, ketones, glycated albumin, coagulation parame-
ters and cholesterol of a sample.
[0053] In addition, one skilled in the art will also recog-
nize that medical device packages according to the
present invention may be contained within a combined
sample collection and metering system designed for in-
situ testing. Examples of such systems designed for in-
situ testing are disclosed in WO 01/64105 A1 and WO
03/015627 A1.
[0054] It should be understood that various alterna-

tives to the embodiments of the invention described here-
in may be employed in practicing the invention. It is in-
tended that the following claims define the scope of the
invention and that methods and structures within the
scope of these claims and their equivalents be covered
thereby.

Claims

1. A medical device package (1900) comprising:

a main cap member (1910) with a cavity (1918)
therein, the main cap member including:

a proximal end (1912); and
a distal end (1914);

a minor cap member (1960),

wherein:

the cavity (1918) has a cavity opening (1916) at
the proximal end (1912) of the main cap member
(1910);
the cavity (1918) is configured to receive, and
to securely and removably retain partially there-
in, a medical device (300) comprising a dermal
penetration member (302) and a test strip that
includes electrical contacts (306), such that the
electrical contacts (306) project from the cavity
opening (1916) and minor cap member (1960),
the minor cap member (1960) is configured to
seal the cavity opening (1916) once the medical
device (300) has been received in the cavity
(1918), and
the medical device (300) is disabled by inserting
the medical device (300) further in towards the
cavity (1918) of the main cap member (1910)
whereby a transition point is passed and the
medical device (300) is disabled.

2. The medical device package (1900) of claim 1,
wherein the main cap member (1910) includes at
least one lateral channel (140,142) and wherein the
medical device (300) is securely and removably re-
tained by a friction fit between the medical device
and the at least one lateral channel.

3. The medical device package of claim 1 or claim 2,
wherein the main cap member (1910) includes a di-
rectional marker (130).

4. The medical device package (1910) of any one of
claims 1 to 3, wherein the minor cap member in-
cludes ribs (1960) that seal the cavity opening
(1916).
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5. The medical device package (1910) of any one of
claims 1 to 4, wherein the minor cap member is con-
figured for permanent attachment to the medical de-
vice (300).

6. A medical device package kit comprising:

a medical device package (1900) as defined in
any one of claims 1 to 5; and
a connector (500),

wherein:

the connector is configured to engage the med-
ical device (300) during removal of the medical
device from the cavity (1918).

7. The medical device package kit of claim 6, wherein
the connector (500) includes a connector directional
marker (518).

8. The medical device package kit of any one of claims
6 or 7, wherein the connector (500) includes at least
one strip engaging element (544) for contacting elec-
trical contacts (306) of the medical device.

9. A method for extracting a medical device (300) from
a medical device package (1900), the method com-
prising:

providing a medical device package (1900) of
any one of claims 1 to 5 wherein the minor cap
member is sealing the cavity opening (1916) and
a connector (500);
engaging the medical device (300) with the con-
nector (500); and
extracting the connector (500)and engaged
medical device from the cavity (1918) of the
medical device package.

10. The method of claim 9 further comprising the step of:

subsequently inserting the connector (500) and
engaged medical device (300) partially into a
cavity (1918, 2452) of the medical device pack-
age to a second position whereby the medical
device is disabled from subsequent use.

11. The method of claim 10, wherein the inserting step
includes partially inserting the engaged medical de-
vice into the cavity (1918) of the main cap member.

12. The method of claim 11, wherein the inserting step
includes a further insertion of the engaged medical
device into a distal end cavity (2452) of the medical
device package (1900).

13. The method of claim 12 further including:

disengaging the connector (500) from the disa-
bled medical device (300); and
withdrawing the connector (500) from the med-
ical device package (1900).

Patentansprüche

1. Verpackung (1900) für eine medizinische Vorrich-
tung; umfassend:

ein Hauptkappenelement (1910) mit einem
Hohlraum (1918) darin, wobei das Hauptkap-
penelement Folgendes aufweist:

ein proximales Ende (1912); und
ein distales Ende (1914);

ein Nebenkappenelement (1960),
worin:

der Hohlraum (1918) eine Hohlraumöff-
nung (1916) an dem proximalen Ende
(1912) des Hauptkappenelements (1910)
aufweist;
der Hohlraum (1918) ausgelegt ist, eine me-
dizinische Vorrichtung (300), die ein Haut-
penetrationselement (302) und einen Test-
streifen mit elektrischen Kontakten (306)
umfasst, aufzunehmen und sicher und ent-
fernbar teilweise darin zu halten, so dass
die elektrischen Kontakte (306) aus der
Hohlraumöffnung (1916) und dem Neben-
kappenelement (1960) vorstehen,
das Nebenkappenelement (1960) ausge-
legt ist, die Hohlraumöffnung (1916) zu ver-
schließen, wenn die medizinische Vorrich-
tung (300) in dem Hohlraum (1918) aufge-
nommen wurde,
und
die medizinische Vorrichtung (300) deakti-
viert wird, indem die medizinische Vorrich-
tung (300) weiter zum Hohlraum (1918) des
Hauptkappenelements (1910) hin einge-
führt wird, wodurch ein Übergangspunkt
passiert wird und die medizinische Vorrich-
tung (300) deaktiviert wird.

2. Verpackung (1900) für eine medizinische Vorrich-
tung nach Anspruch 1, worin das Hauptkappenele-
ment (1910) zumindest einen Seitenkanal (140, 142)
aufweist und worin die medizinische Vorrichtung
(300) sicher und entfernbar durch reibschlüssige
Verbindung zwischen der medizinischen Vorrich-
tung und dem zumindest einen Seitenkanal gehalten
wird.

3. Verpackung für eine medizinische Vorrichtung nach
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Anspruch 1 oder Anspruch 2, worin das Hauptkap-
penelement (1910) eine Richtungsmarkierung (130)
aufweist.

4. Verpackung (1910) für eine medizinische Vorrich-
tung nach einem der Ansprüche 1 bis 3, worin das
Nebenkappenelement Rippen (1960) aufweisen, die
die Hohlraumöffnung (1916) verschließen.

5. Verpackung (1910) für eine medizinische Vorrich-
tung nach einem der Ansprüche 1 bis 4, worin das
Nebenkappenelement zur permanenten Befesti-
gung an der medizinischen Vorrichtung (300) aus-
gelegt ist.

6. Kit für eine Verpackung für eine medizinische Vor-
richtung, umfassend:

eine Verpackung (1900) für eine medizinische
Vorrichtung nach einem der Ansprüche 1 bis 5;
und
ein Verbindungsglied (500),
worin:

das Verbindungsglied zum Eingriff in die
medizinische Vorrichtung (300) bei Entfer-
nung der medizinischen Vorrichtung aus
dem Hohlraum (1918) ausgelegt ist.

7. Kit für eine Verpackung für eine medizinische Vor-
richtung nach Anspruch 6, worin das Verbindungs-
glied (500) eine Richtungsmarkierung (518) für das
Verbindungsglied aufweist.

8. Kit für eine Verpackung für eine medizinische Vor-
richtung nach einem der Ansprüche 6 oder 7, worin
das Verbindungsglied (500) zumindest ein Streifen-
eingriffselement (544) zur Berührung von elektri-
schen Kontakten (306) der medizinischen Vorrich-
tung aufweist.

9. Verfahren zum Herausziehen einer medizinischen
Vorrichtung (300) aus einer Verpackung (1900) für
eine medizinische Vorrichtung, wobei das Verfahren
Folgendes umfasst:

Bereitstellung einer Verpackung (1900) für eine
medizinische Vorrichtung nach einem der An-
sprüche 1 bis 5, worin das Nebenkappenele-
ment die Hohlraumöffnung (1916)und ein Ver-
bindungsglied (500) verschließt;
Ineingriffbringen der medizinischen Vorrichtung
(300) mit dem Verbindungsglied (500); und
Herausziehen des Verbindungsglieds (500) und
der damit in Eingriff stehenden medizinischen
Vorrichtung aus dem Hohlraum (1918) der Ver-
packung für eine medizinische Vorrichtung.

10. Verfahren nach Anspruch 9, ferner den folgenden
Schritt umfassend:

anschließendes teilweises Einführen des Ver-
bindungsglieds (500) und der damit in Eingriff
stehenden medizinischen Vorrichtung (300) in
einen Hohlraum (1918, 2452) der Verpackung
für eine medizinische Vorrichtung in eine zweite
Position, wodurch die medizinische Vorrichtung
deaktiviert wird und nicht mehr verwendet wer-
den kann.

11. Verfahren nach Anspruch 10, worin der Einführungs-
schritt das teilweise Einführen der in Eingriff stehen-
den medizinischen Vorrichtung in den Hohlraum
(1918) des Hauptkappenelements umfasst.

12. Verfahren nach Anspruch 11, worin der Einführungs-
schritt eine weitere Einführung der in Eingriff stehen-
den medizinischen Vorrichtung in einen Hohlraum
(2452) am distalen Ende der Verpackung (1900) für
eine medizinische Vorrichtung umfasst.

13. Verfahren nach Anspruch 12, ferner umfassend:

Lösen des Verbindungsglieds (500) von der in
Eingriff stehenden medizinischen Vorrichtung
(300); und
Zurückziehen des Verbindungsglieds (500) aus
der Verpackung (1900) für eine medizinische
Vorrichtung.

Revendications

1. Emballage (1900) pour dispositif médical
comportant :

un organe (1910) formant capuchon principal
dans lequel se trouve une cavité (1918), l’organe
formant capuchon principal comportant :

une extrémité (1912) proximale ; et
une extrémité (1914) distale ;

un organe (1960) formant capuchon auxiliaire,
dans lequel :

la cavité (1918) présente une ouverture
(1916) de cavité au niveau de l’extrémité
(1912) proximale de l’organe (1910) for-
mant capuchon principal ;
la cavité (1918) est configurée pour recevoir
partiellement, et pour y retenir de manière
sûre et amovible, un dispositif (300) médical
comportant un organe (302) de pénétration
dermique et une bandelette réactive qui
comprend des contacts (306) électriques,
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de sorte que les contacts (306) électriques
font saillie depuis l’ouverture (1916) de la
cavité et l’organe (1960) formant capuchon
auxiliaire,
l’organe (1960) formant capuchon auxiliaire
est configuré pour fermer de manière étan-
che l’ouverture (1916) de la cavité une fois
que le dispositif (300) médical a été reçu
dans la cavité (1918),
et
le dispositif (300) médical est immobilisé en
enfonçant davantage le dispositif (300) mé-
dical vers la cavité (1918) de l’organe (1910)
formant capuchon principal, ce qui permet
de passer un point de transition et d’immo-
biliser le dispositif (300) médical.

2. Emballage (1900) pour dispositif médical selon la
revendication 1, dans lequel l’organe (1910) formant
capuchon principal comprend au moins un canal
(140, 142) latéral et dans lequel le dispositif (300)
médical est retenu de manière sûre et amovible par
un ajustement serré entre le dispositif médical et ledit
au moins un canal latéral.

3. Emballage pour dispositif médical selon la revendi-
cation 1 ou la revendication 2, dans lequel l’organe
(1910) formant capuchon principal comprend un
marqueur (130) directionnel.

4. Emballage (1910) pour dispositif médical selon l’une
quelconque des revendications 1 à 3, dans lequel
l’organe formant capuchon auxiliaire comprend des
nervures (1960) qui ferment de manière étanche
l’ouverture (1916) de la cavité.

5. Emballage (1910) pour dispositif médical selon l’une
quelconque des revendications 1 à 4, dans lequel
l’organe formant capuchon auxiliaire est configuré
pour être fixé de manière permanente au dispositif
(300) médical.

6. Kit d’emballage pour dispositif médical comportant :

un emballage (1900) pour dispositif médical se-
lon l’une quelconque des revendications 1 à 5 ;
et
un connecteur (500),
dans lequel :

le connecteur est configuré pour se mettre
en prise avec le dispositif (300) médical au
cours du retrait du dispositif médical de la
cavité (1918).

7. Kit d’emballage pour dispositif médical selon la re-
vendication 6, dans lequel le connecteur (500) com-
prend un marqueur (518) directionnel de connec-

teur.

8. Guide d’emballage pour dispositif médical selon
l’une quelconque des revendications 6 ou 7, dans
lequel le connecteur (500) comprend au moins un
élément (544) mettant en prise la bandelette pour
établir un contact avec les contacts (306) électriques
du dispositif médical.

9. Procédé destiné à extraire un dispositif (300) médi-
cal d’un emballage (1900) pour dispositif médical, le
procédé consistant à :

fournir un emballage (1900) pour dispositif mé-
dical selon l’une quelconque des revendications
1 à 5, dans lequel l’organe formant capuchon
auxiliaire ferme de manière étanche l’ouverture
(1916) de la cavité et un connecteur (500) ;
mettre en prise le dispositif (300) médical avec
le connecteur (500) ; et
extraire le connecteur (500) et le dispositif mé-
dical en prise de la cavité (1918) de l’emballage
pour dispositif médical.

10. Procédé selon la revendication 9 comportant en
outre l’étape consistant à :

introduire ultérieurement le connecteur (500) et
le dispositif (300) médical partiellement en prise
dans une cavité (1918, 2452) de l’emballage
pour dispositif médical au niveau d’une deuxiè-
me position dans laquelle le dispositif médical
est neutralisé pour l’empêcher d’être utilisé ul-
térieurement.

11. Procédé selon la revendication 10, dans lequel l’éta-
pe d’introduction comprend l’introduction partielle du
dispositif médical en prise dans la cavité (1918) de
l’organe formant capuchon principal.

12. Procédé selon la revendication 11, dans lequel l’éta-
pe d’introduction comprend une introduction supplé-
mentaire du dispositif médical en prise dans une ca-
vité (2452) de l’extrémité distale de l’emballage
(1900) pour dispositif médical.

13. Procédé selon la revendication 12 comprenant en
outre les étapes consistant à :

dégager le connecteur (500) du dispositif (300)
médical neutralisé ; et
retirer le connecteur (500) de l’emballage (1900)
pour dispositif médical.
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装置被连接器接合并从医疗装置包装中取出。
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