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Description
TECHNICAL FIELD

[0001] The present invention relates to a cartridge as-
sembly for a lancing device, comprising a housing a car-
rier rotationally mounted within the housing, an array of
lancets carried by the carrier, each lancet having a de-
tachable protective cap, the array being rotationally ad-
vanceable with the carrier to bring each lancet to an active
position, each lancet each being retractable along a lanc-
ing stroke path at the active position to charge the lancet
for use; one or more cap guide tracks that engage the
caps as the active-positioned lancet is retracted to detach
the cap; and aspring element for engaging and displacing
the protective caps from the corresponding lancing stroke
path as the lancet at the active position is advanced

BACKGROUND OF THE INVENTION

[0002] Many medical procedures require puncturing of
the skin, and sometimes underlying tissues, of an animal
or human subject. For example, a sharp lancet tip is com-
monly used to puncture the subject’s skin at a lancing
site to obtain a sample of blood, interstitial fluid, or other
body fluid, as for example in blood glucose monitoring
by diabetics and in blood typing and screening applica-
tions.

[0003] In some instances, a person must periodically
sample their blood for multiple testing throughout the day
orweek. Because re-use of a lancet can result in infection
or spread of blood-borne contaminants, persons requir-
ing repeated testing often must carry around multiple lan-
cets that are separately loaded into a lancing device for
each sampling. This can be inconvenient and may lead
to reduced compliance with a prescribed test regimen.
[0004] Accordingly, it has been discovered that needs
exist for an improved lancing device capable of carrying
out multiple sampling procedures without the need for
separately loading individual lancets. An exemplary lanc-
ing device comprising a cartridge is disclosed in WO-A-
03/071940. It has also been discovered that needs exist
for a convenient, disposable multi-lancet cartridge that
can be loaded into a multi-use lancing device for carrying
out multiple sampling procedures, and then be removed
and replaced when fully or partially spent or when re-
placement is otherwise desired. It is to the provision of
an improved sampling device and cartridge meeting
these and other needs that the present invention is pri-
marily directed.

SUMMARY OF THE INVENTION

[0005] The invention provides, in a first aspect, a car-
tridge assembly characterised in that the spring element
is a single spring element movable relative to the lancets
and the caps to sequentially engage and displace each
of the lancet caps from the corresponding lancing stroke

10

15

20

25

30

35

40

45

50

55

paths as the lancets are advanced to an active position.
[0006] In a preferred embodiment, the cartridge as-
sembly comprises a spring element which has a first sec-
tion attached to a stationery element of the cartridge as-
sembly, a second section that engages the lancet caps,
and an intermediate section between the first section and
the second section), wherein the intermediate section is
angled or curved, and offsets the first section from the
second section, wherein as one of the lancets is rotation-
ally advanced into an active position, the intermediate
section rides across the cap of the active-positioned lan-
cet to charge the spring element, and exert a force on
the active-positioned cap, wherein upon detachment of
the active-positioned cap from the active-positioned lan-
cet, the charged spring element biases the active-posi-
tioned detached cap from the lancing stroke path of the
active- positioned lancet wherein after displacement of
the active-positioned detached cap, the spring element
returns to a rest position clear of the lancing stroke path,
and wherein the carrier includes a plurality of guide tracks
defining an array of transverse guide paths along which
the lancet caps are displaced from the lancing stroke
path, and wherein the guide tracks are adapted to retain
the lancet caps after displacement from the lancing
stroke path.

[0007] Inanalternative embodiment, the invention pro-
vides a cartridge assembly wherein the spring element
engages each protective cap by means of a plunger
which engages with a cam surface on the carrier so that
plunger arises to charge the spring element as the carrier
is advanced, continued advancement allowing the plung-
er to be reset under the influence of the spring element
for engagement with the next active lancet.

[0008] In a further aspect, the invention comprises a
lancing device in combination with a cartridge assembly
as described above. Preferably, the lancing device fur-
ther comprises an advance mechanism adapted to se-
quentially advance the lancet into an active position and
drive mechanism adapted to retract an active-position of
one of the lancets to detach

[0009] Andinyetanotheraspect, the presentinvention
is a cap displacement mechanism that moves a sterility
cap, after it has been separated from the active lancet,
out of the lancing stroke travel path of the active lancet.
In a first example embodiment, the cartridge includes a
cantilevered spring arm that is mounted within the car-
tridge shell to bias the separated lancet cap out of the
path of the lancing stroke. In a second example embod-
iment, the lancing device includes a spring-biased plung-
er thatis driven along a cam surface of the lancing device
to engage a lancet cap and push it transversely out of
the path of the lancing stroke. In both embodiments, the
carrier defines transverse guide paths near its outer pe-
rimeter for directing and retaining the lancet caps out of
the travel path of the lancet tip. The transverse guide
paths are preferably defined by one or more guide tracks
(e.g., resilient fingers, barbs, or other engagement fea-
tures) extending from the carrier for positively retaining
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the lancet caps that have been removed from the lancet
bodies.

[0010] These and other aspects, features and advan-
tages of the invention will be understood with reference
to the drawing figures and detailed description herein,
and will be realized by means of the various elements
and combinations particularly pointed out in the append-
ed claims. It is to be understood that both the foregoing
general description and the following brief description of
the drawings and detailed description of the invention are
exemplary and explanatory of preferred embodiments of
the invention, and are not restrictive of the invention, as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011]

FIG. 1is a perspective view of amulti-lancet cartridge
assembly for a lancing device in accordance with a
first example embodiment of the present invention.

FIG. 2 is an exploded perspective view of the car-
tridge assembly of FIG. 1, showing a base housing,
lancet array, carrier disk, spring-arm cap displacer,
and cover housing.

FIG. 3 is a cutaway perspective view of the lancet
array, carrier, and spring arm of FIG. 2, showing
spring arm displacing a separated cap of an active
lancet.

FIG. 4 is a perspective view of a cartridge assembly
for a lancing device in accordance with a second
example embodiment of the present invention.

FIGURE 5 is an exploded perspective view of the
cartridge assembly of FIGURE 4, showing a base
housing, lancet array, carrier disk, and cover hous-

ing.

FIGURE 6 is a partial perspective view of an advanc-
er mechanism of the lancing device for use with the
cartridge of FIGURE 4, showing a spring-loaded cap-
displacing plunger driven by a cam surface of the
advancer mechanism.

FIGURE 7 is a perspective view of a lancing device
according to the second example embodiment of the
invention, suited for use with the cartridge assembly
of FIGURE 4, showing the lancing device in an
opened position revealing the advancer mechanism
of FIGURE 6 situated therein, and showing the
spring-loaded cam-driven plunger extending
through the upper shell of the advancer mechanism.

FIGURE 8 is a partial cutaway perspective view of
the advancer mechanism of FIGURE 6, showing the
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spring-biased cam-driven plunger displacing a cap
of an active-position lancet.

FIGURE 9is a side view of the advancer mechanism
of FIGURE 6, showing the spring-biased cam-driven
plunger reset to a position clear of the lancing stroke
travel path.

FIGURE 10 is another exploded perspective view of
the cartridge assembly of FIGURE 4.

FIGURE 11 is a bottom view of the cartridge assem-
bly of FIGURE 10 with the bottom cover removed for
clarity.

FIGURE 12is aperspective view ofadrive and return
mechanism of the lancing device of FIGURE 7.

FIGURE 13 is a perspective view of a lancing depth
adjustment ring of the lancing device of FIGURE 7.

FIGURE 14 is atop view of an actuator button portion
of the lancing device of FIGURE 7.

FIGURE 15a is a detailed plan view of a portion of
the advancer mechanism of FIGURE 6 located on
the bottom of the housing of the lancing device of
FIGURE 7.

FIGURE 15b is a detailed plan view of the advancer
mechanism of FIGURE 6, including the portion
shown in FIGURE 15a.

FIGURE 16 is a perspective view of the cartridge of
FIGURE 4 installed in the lancing device of FIGURE
7.

Detailed Description of Example Embodiments

[0012] The presentinvention may be understood more
readily by reference to the following detailed description
of the invention taken in connection with the accompa-
nying drawing figures, which form a part of this disclosure.
It is to be understood that this invention is not limited to
the specific devices, methods, conditions or parameters
described and/or shown herein, and that the terminology
used herein is for the purpose of describing particular
embodiments by way of example only and is notintended
to be limiting of the claimed invention. Also, as used in
the specification including the appended claims, the sin-
gular forms "a," "an," and "the" include the plural, and
reference to a particular numerical value includes at least
that particular value, unless the context clearly dictates
otherwise. Ranges may be expressed herein as from
"about" or "approximately" one particular value and/or to
"about" or "approximately" another particular value.
When such a range is expressed, another embodiment
includes from the one particular value and/or to the other



5 EP 1742 574 B1 6

particular value. Similarly, when values are expressed
as approximations, by use of the antecedent "about," it
will be understood that the particular value forms another
embodiment.

[0013] In its various embodiments, the present inven-
tion provides a lancet cap displacement mechanism that
moves a cap, after it has been separated from an active
lancet, out of the lancing stroke travel path of the active
lancet. In a first example embodiment, the cap displace-
ment mechanism is embodied in a replaceable multi-lan-
cet cartridge for use in combination with a multi-use lanc-
ing device. In a second example embodiment, the cap
displacement mechanism is embodied in a multi-use
lancing device for use in combination with an improved
replaceable multi-lancet cartridge.

[0014] The improvements of the present invention are
adaptable for applicationin connection with various forms
of multi-lancet lancing devices. In particular, the improve-
ments of the present invention are of potential application
to the multi-lancet lancing devices and replaceable multi-
lancet cartridges shown in PCT International Publication
No. WO 03/071940 A1 (International Application No.
PCT/US03/05159, filed February 20, 2003), which is
hereby incorporated herein by reference. It will be rec-
ognized that the improvements disclosed herein are of
individual advantage, or can be used in combination with
one another.

[0015] In general, the lancing device of the present in-
vention comprises a housing defining a chamber for re-
ceiving the cartridge; a drive mechanism for propelling
an active lancet of the cartridge through a lancing stroke,
from a retracted position within the cartridge to an ad-
vanced position wherein a sharp tip of the active lancet
projects through a lancet opening in the housing to pierce
the subject’s skin at an intended lancing site; a charging
mechanism for energizing the drive mechanism; and an
advancing mechanism for sequentially advancing lan-
cets of the cartridge into and through the active position.
Various of these mechanisms can be combined; for ex-
ample, a single mechanism optionally serves to energize
the drive mechanism and simultaneously or sequentially
advance the cartridge.

[0016] It will be understood that the lancet cap dis-
placement mechanisms of the present invention may be
embodied in a variety of styles of lancet cartridges and
lancing devices. For example, the cap displacement
mechanisms can be adapted for use in a cartridge having
a radial arrays of lancets (as described herein), a linear
array of lancets, a cylindrical array of axially arranged
lancets, or other lancet and carrier configurations. And
the cap displacement mechanisms can be adapted for
use in disposable multi-lancet lancing devices (without a
replaceable cartridge), with the components of the cap
displacement mechanisms being elements of the lancing
devices.
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1. The Cartridge Assembly

[0017] With reference now to the drawing figures, FIG-
URES 1 and 2, as a perspective and exploded view re-
spectively, show a cartridge assembly according to a first
example embodiment of the present invention, which as
a whole is designated by the reference number 10. The
cartridge assembly 10 comprises a housing 12 for an
array of lancets 20. The housing 12 preferably has two
portions that connect together, for example, a top portion
or cover 14 and a bottom portion or base 16. The top
portion 14 and the bottom portion 16 preferably comprise
generally circular disk-like structures with generally cir-
cular central aligned openings. The bottom portion 16
preferably has guides thereon or therein for engaging
and guiding a rotatable carrier disk 18. When secured to
together, the top portion 14 and the bottom portion 16
collectively form an annular outer shell of the cartridge
assembly 10 for containing the carrier 18 and the array
of lancets 20. In addition, the top cover 14 preferably
defines a single lancet opening 15 on its outer circum-
ferential rim, through which the tip of an active one of the
lancets 20 passes during its lancing stroke.

[0018] The carrier disk 18 preferably includes guide
channels 19 for permitting radial sliding movement of the
lancets 20 in a lancing stroke between a retracted posi-
tion and an extended position during the lancing opera-
tion. The guide channels 19 may be formed by projections
on or recesses in the face of the carrier disk 18. In an
example embodiment, the carrier 18 comprises twenty
radial guide channels 19 for holding twenty lancets 20.
The carrier 18 may, however, be provided with more or
less guide channels 19 and lancets 20, as desired.
[0019] The lancets 20 are radially arranged in the ro-
tatable carrier disk 18 in the guide channels 19, and can
be driven through their lancing strokes in their axial di-
rection (i.e., along a radius of the carrier disk 18) upon
actuation of the lancing device. The cartridge assembly
10 is arranged such that the carrier disk 18, loaded with
the lancets 20, is rotatably mounted on the bottom portion
16 of the housing 12. The top portion 14 of the housing
12 is then secured to the bottom portion 16, for example
by ultrasonic welding, such that the carrier disk 18 and
the lancets 20 can rotate within the housing 12. A one-
way clutch or ratchet mechanism preferably limits the
rotation of the carrier disk to rotation in a single direction
to prevent re-use of a lancet and resultant potential con-
tamination.

[0020] Referring additionally to FIGURE 3, the lancets
20 each preferably comprise a needle or blade forming
a sharp lancet tip 22, and a lancet body 24, and are pref-
erably arranged generally radially in the guide channels
19 of the carrier disk 18 with their tips 22 directed out-
wardly. Preferably, the lancet body 24 is formed of plastic
and is injection-molded around the lancet tip 22. Each
lancet tip 22 is preferably encapsulated by a protective
endcap 28, which may be integrally molded with the lan-
cet body 24 and forms a sterility and safety barrier for
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the lancet tip.

[0021] The protective cap 28 of each lancet 20 is pref-
erably connected to the body 24 by one or more thin
segments or a reduced-thickness transition region such
as a notch or slit, which forms a weaker separation zone
that gives easily so that the cap can be removed. When
the lancing device is charged or cocked (i.e., when the
plunger of the drive mechanism pulls the lancet body 24
radially inwardly to energize the drive mechanism), the
separation zone 30 fails and allows the protective cap 28
to easily detach from the lancet body 24. Alternatively,
for lancets having caps that are discrete structures, the
separation zone is defined by the gap between the cap
and the lancet body.

[0022] Eachlancetbody 24 has aretainerthatengages
a cooperating structure of the lancing device’'s drive
mechanism (described below) when the lancet is in the
active position. For example, each lancet body 24 may
have a retainer foot 26 extending downward from the
back of the lancet body 24 to engage a cooperating jaw
or other structure of the drive mechanism’s reciprocating
plunger when the lancet is in the active position. The feet
26 of the lancets 20 that are not in the active position
preferably slide within a curved foot channel in the car-
tridge bottom housing 16 to constrain the used lancets
againstmovementin the radial direction unless the lancet
is in the active position.

[0023] The cartridge bottom housing 16 preferably de-
fines a radial lancing channel 17 extending from the
curved foot channel at a position corresponding to the
lancet opening 15 in the cartridge top housing 14. The
active lancetslidesinthe lancing channel 17 asiitis driven
along the lancing stroke upon activation orfiring of the
lancing device.

[0024] One or more cap surfaces 29 are engaged and
constrained by cooperating cap guide tracks 31 of the
carrier 18. The cap surfaces 29 may be defined by two
shoulders projecting laterally outwardly on opposite
sides of the cap 28, as shown, or by other features such
as recesses formed into the caps. The cap guide tracks
31 hold unused lancets 20 in position on the carrier 18
prior to use, and to hold the cap 28 as the active lancet
body 24 is retracted upon charging or energizing of the
drive mechanism to detach the cap. The cap guide tracks
31 preferably define a transverse guide path (i.e., out of
the plane of the lancet array, preferably at about 90 de-
grees relative to the lancing stroke travel path) along
which the cap 28 is moved after it is detached from the
lancetbody 24. This transverse guide path allows remov-
al of the cap 28 from the path of travel of the active lancet
20 as it is driven through its lancing stroke upon activa-
tion. The cap guide tracks 31 preferably comprise one or
more resilient fingers or barbs for guiding the detached
cap 28 along the transverse guide path and retaining the
cap in its transversely displaced position so that it is pre-
vented from rattling around within the housing 12 or po-
tentially interfering with the device’s operation. As an ex-
ample, four cap guide track fingers 31 may be provided
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for receiving and guiding the two cap shoulder surfaces
29, as shown. Alternatively, two cap guide track fingers
may be provided for guiding and being received by two
cap recessed surfaces.

[0025] As shown in FIGURES 1 and 3, the carrier disk
18 can optionally be labeled with numbers or other indicia
to indicate the number of unused lancets 20 remaining
(or alternatively the number of lancets already used). The
cartridge housing 12 preferably has an opening 40 there-
through, and the lancing device has a corresponding
opening, such that the user can view the indicia.

[0026] The cartridge 10 preferably has aresilientmem-
ber that is biased into engagement with an underlying
lancet 20 in the active position. The resilient member thus
prevents said active lancet 20 from being displaced if the
cartridge 10 is removed from the lancing device after the
device is charged and the cap is detached, at which point
the active lancet would otherwise be unconstrained. The
resilient member preferably comprises a resilient tongue
portion 41 formed by a pair of cutout slots defined in the
top housing cover 14 of the cartridge 10. When the car-
tridge 10 is installed in the lancing device, a cooperating
portion of the drive mechanism flexes the tongue 41 out
of contact with the active lancet, freeing it to traverse its
lancing stroke upon actuation of the lancing device. In
an alternate embodiment, the carrier is partially indexed
within the cartridge housing (for example, a half-step for-
ward or back, to a position between adjacent lancets),
when the cartridge is removed from the lancing device,
to prevent displacement of an unconstrained lancet from
the active position.

a. Spring-Actuated Displacement of End-Caps

[0027] Inthis firstexample embodiment, the lancet cap
displacement mechanism is provided by a cantilevered
spring member 50 that serves to press the detached pro-
tective cap 28 of each sequential active lancet 20 along
the transverse guide path and out of the radial path of
travel of that lancet prior to activation or firing. The spring
member 50 preferably has a first section 52, a second
section 54, and an intermediate section 56. The first sec-
tion 52 is attached (by conventional fastening structures
or techniques) to the inner surface of the top portion 14
of the housing 12, or to another stationary part of the
cartridge 10. The second section 54 is configured to en-
gage the protective cap 28 and to push the cap 28 down-
wardly along the cap guide tracks 31 of the carrier 18,
towards the bottom portion 16 of the housing 12. The
intermediate section 56 connects the first section 52 to
the second section 54.

[0028] In atypical commercial embodiment, the spring
member 50 is leaf spring-type spring member, compris-
ing a flexible, resilient piece of metal or other material
that does not readily take on a set permanent deforma-
tion. The first section 52, the second section 54, and the
intermediate section 56 each include an elongated mem-
ber. And the intermediate section 56 is angled or curved
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downwardly from the first section 52 to the second section
54, thereby offsetting the first and second sections. In
this way, the spring member 50 rides along the top sur-
face of a lancet’'s endcap 28 as that lancet is advanced
into the active position, and the spring member 50 flexes
upwardly and is charged to impart a downward force on
the cap. Then upon detachment of the cap 28 from the
active lancet 20 by the retraction of the lancet body 24,
the cap is pressed down along the guide tracks 31 under
the influence of the charged spring member 50.

[0029] In an alternative embodiment, the leaf spring-
type spring member 50 is inverted and attached to the
housing bottom 16. In another alternative embodiment,
the member 50 is a coil spring, with one end (the first
section 52) attached to the housing 12 and the other end
(the second section 54) including a ramped extension
panel for riding along the caps as they are rotated to the
active position.

b. Cam-Actuated Displacement of End-Caps

[0030] Referring now to FIGURES 4 - 9, a second ex-
ample embodiment of the present invention will be de-
scribed. The cartridge assembly 100 is substantially sim-
ilar to the cartridge assembly 10 described above, having
a housing 112 with top and bottom sections 114 and 116,
a carrier 118, and an array of lancets 120 each having a
body 124 and a cap 28.

[0031] In this embodiment, however, the lancet cap
displacement mechanism is provided by a spring-biased
cam-driven plunger assembly. This assembly includes a
plunger 232 that is positioned at about the cartridge outer
perimeter and adjacent (beneath or above) the active
lancet position. The plunger 232 is the form of a pin, shaft,
tube, T-member, angle piece, or other elongated struc-
ture. With particular reference to FIGURES 6 and 9, the
plunger 232 is ordinarily biased away from the active lan-
cet (e.g., downwardly) under the influence of a spring
element 233. The spring element 233 may be provided
by a cantilevered leaf spring arm that is attached to (and
integrally formed with) the plunger 232, as shown. Alter-
natively, the spring element may be provided by a coil
spring (e.g., coaxially arranged with the plunger), an elas-
ticmember (e.g., rubber band), or other biasing structure.
In the depicted embodiment, the plunger 232 extends
through an opening 235 in the upper shell 237 of the
advancing mechanism 230, and the spring element 233
is attached to the upper shell and the plunger.

[0032] The spring-biased cam-driven plunger assem-
bly further comprises a cam surface 234 formed, for ex-
ample, on the lower shell 239 of the advancer mechanism
230 of the lancing device. Preferably, the cam surface
234 is generally wedge-shaped, as shown, with two of
the wedges arranged at about 180 degrees apart, though
other specific shapes, numbers, and spacings of the
cams may be used. As the advancer mechanism 230 is
actuated, a follower surface of the plunger 232 traverses
along the cam surface 234. The plunger 232 rises as it
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moves along the upwardly inclined portion of the cam
surface 234, at the same time charging the spring arm
233. As the plunger 232 rises, it is pressed into engage-
ment with the cap 128 of the active lancet 120. The rising
plunger 232 pushes the cap 128 upwardly along the cap
guide tracks 131 of the carrier disk 118 along the trans-
verse guide path at about 90 degrees relative to the lanc-
ing stroke travel path, and out of the radial path of the
active lancet’s lancing stroke. The cap guide tracks 131
are preferably resilient members (e.g., barbs or fingers)
that retain the cap 128 above the path of travel of the
active lancet, as seen best with reference to FIGURE 8.
Continued actuation of the advancer mechanism 230
moves the inclined portion of the cam surface 234 past
the plunger 232, as seen best with reference to FIGURE
9, allowing the plunger to drop back down under the in-
fluence of the charged spring arm 233. The plunger 232
is now reset and out of the active lancet’s path of travel
as it is propelled along its lancing stroke.

[0033] It will be understood that the spring-biased,
cam-driven plunger assembly may be provided as part
of one or more other components of the lancing device.
For example, in an alternative embodiment the spring
and plunger are attached to and extend upwardly from
the housing bottom with the spring biased upwardly to
displace the lancet caps. And the cam surface is formed
on a rotary element (e.g., rotationally moved by the ad-
vancing mechanism) within the lancing device housing.
The cam surface may be configured to drive the plunger
downwardly away from the active lancet cap exceptwhen
the lancet is charged and ready for activation, at which
position the plunger moves under the influence of the
spring to displace the cap. For example, the cam surface
may be defined by two (or another number of) upwardly
recessed notches that permit the plunger to move upward
to displace the caps. In other alternative embodiments,
the cam surface is defined on a stationary element and
the plunger is rotated relative to the cam surface for driv-
ing the plunger to displace the lancet caps.

2. The Lancing Device

[0034] As shown in FIGURE 16, a lancing device 200
according to an example embodiment of the present in-
vention preferably comprises a clam-shell housing 202
having a top portion 204 hingedly connected to a bottom
portion 206. The housing 202 defines a lancing opening
208, preferably through a sidewall portion 210 thereof,
that aligns with the lancing opening 15 of an installed
cartridge 100. The housing 202 preferably also compris-
es a latch 216 that secures the top 204 of the housing
202 to its bottom 206.

[0035] Thelancingdevice preferably further comprises
a drive mechanism, seen best with reference to FIG-
URES 7, 12, and 16. The drive mechanism preferably
includes a reciprocating plunger 250 that engages the
active lancet 20 and drives it radially along its lancing
stroke upon activation or firing of the device, through an
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advanced position where the lancet tip punctures the
subject’s skin, and back to a retracted position where the
lancet tip is shielded within the cartridge. The plunger
250 preferably comprises a recess forming a jaw 256 for
receiving and engaging the foot 26 of the active lancet.
In a preferred embodiment, two springs, a drive spring
252 and a return spring 254, operate in tandem to drive
and return the plunger 250 upon activation of the lancing
device by pressing the activating button 220. The springs
can be, for example, coil springs, leaf springs, torsion
springs, spiral springs, or the like, including other biasing
mechanisms. The drive spring 252 is the stronger of the
two springs, and drives the active lancet from its initial
position into its extended position. The return spring 254
serves to retract the active lancet after lancing the skin.
One or more limit members, such as posts or lugs op-
tionally interact with one or both springs, and/or with other
portion(s) of the drive mechanism, to more precisely de-
fine the equilibrium, retracted, and/or extended posi-
tion(s) of the plunger. Because the jaw 256 of the plunger
is open to the top, it securely but releasably engages the
foot 26 of the active lancet to drive the lancet along its
lancing stroke, yet allows the cartridge to be removed
and replaced at any point during its use. The plunger 250
preferably further comprises a flexible release arm 253
having a catch portion 255 that retains the plunger in its
armed state, with drive spring 252 energized prior to ac-
tivation, and is released by the activating button upon
actuation to propel the active lancet through its lancing
stroke.

[0036] Thelancingdevice preferably further comprises
a mechanism for depth control, in one embodiment a
depth-control ring 212, shown in detail by FIGURE 13.
The depth ring 212 is positioned near the perimeter of
the housing 202 of the lancing device 204, and generally
follows the contour of the housing of the lancing device
200. The depth ring 212 defines a plurality of openings
214A, 214B ... 214N (collectively, the "openings 214")
therethrough, through which the tip of alancet 20 is driven
to pierce a skin surface of the subject to obtain a sample
of blood. The openings 214 vary in diameter and/or in
the depth to which their outer contact surfaces are re-
cessed or countersunk. The depth ring 212 is rotated by
the user to selectively position a particular opening 214
in alignment with the puncture position 208, thereby con-
trolling the depth of penetration of the lancet tip into the
subject’s skin. Because the openings can vary in diam-
eter and in recess depth, the depth ring 212 provides a
wide range of depth control. The travel of the lancet 20
preferably is not affected by variation of the position of
the depth ring 212, and so the lancing stroke preferably
remains uniform regardless of the depth control position.
[0037] Thelancing device preferably further comprises
an activating button positioned on the top half-shell 204
of the housing 202 for activating the drive mechanism to
propel the active lancet through its lancing stroke. An
example configuration of the activating button member
220 is shown in FIGURE 14. The activating button mem-
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ber 220 preferably includes a button portion 222, which
releases the catch portion 255 of the plunger release arm
when pressed by the user to activate or fire the device.
The activating button member 220 preferably further
comprises one or more integral spring arms 224 for bi-
asing the button 222 outwardly. The activating button
member 220 preferably further comprises a retainer ring
for securing the depth control ring 212 in place.

[0038] The lancing device 200 preferably further com-
prises an advancer mechanism 230 as seen best with
reference to FIGURES 8, 9, 15a, 15b, and 16. In pre-
ferred form, the advancer mechanism 230 generally com-
prises a manually-rotatable element that is operable to
advance the carrier to move sequential lancets 20 of a
lancet cartridge 118 into the active position. Afinger pref-
erably projects from the advancer mechanism 230
through a slotin the bottom housing of the lancet cartridge
to engage and advance the lancet carrier through in-
dexed rotational increments corresponding to one lancet
position, while the outer housing of the lancet cartridge
remains fixed in position. Actuation of the advancer
mechanism 230 preferably also functions to engage the
active lancet in the jaw of the plunger and retract the
plunger to de-cap the active lancet and energize or arm
the drive mechanism.

[0039] Actuation of the advancer mechanism 230 may
also serve to drive the spring-biased cam-driven plunger
232, as described above, ifimplementing the second ex-
ample embodiment. Preferably, the advancer mecha-
nism 230 is operable to rotate in one direction only and
in discrete increments (e.g., 180° increments). Guide
channels or ribs 231 formed in or on the inner face of the
advancer mechanism act as cam paths to engage a co-
operating follower element of the drive mechanism to re-
tract the drive plunger 250 into its armed state, with drive
spring 252 energized. Preferably, the guide channels or
ribs 231 are contoured to retract the plunger 250 more
slowly at the beginning of the advancing stroke, while the
endcap 28 is being detached from the lancet, providing
mechanical advantage for smoother and easier opera-
tion. A ratchet mechanism 234 may be provided to pre-
vent reverse rotation of the advancer mechanism. Op-
tionally, at the end of the advancing operation, a locating
pin is driven upwardly (as by a cam surface similar to the
motion of plunger 232 described above) through an open-
ing in the cartridge housing and engaged within a yoke
122 (see FIGURES 10 and 11) between lancet paths on
the carrier disk 118, to more precisely position the active
lancet and prevent further movement of the carrier disk
until the lancing device is fired.

[0040] In further preferred embodiments, the carrier
118 comprises a groove 124 that engages a pin on the
bottom portion of the housing of the cartridge assembly
when all the lancets have been used. This groove and
pin combination prevents the cartridge 100 from being
moved in either direction after all of the lancets have been
used, and thereby prevent a reuse of a non-sterile lancet.
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Method of Operation

[0041] In operation, the user preferably releases a
latch 216 to open the lancing device 200. The user then
places a preassembled multi-lancet cartridge 100 into
the lancing device 200 and closes and latches the hous-
ing 202. The user turns the advancer mechanism 230
through a 180° stroke. During the 180° rotation, the car-
rier 118 is indexed by one lancet position, thus indexing
an unused lancet 20 into the active position. The plunger
250 engages foot 26 of the lancet and pulls the lancet
radially inwardly. This step energizes the drive spring of
the drive mechanism. The catch 255 of the plunger en-
gages a cooperating surface feature of the housing, and
the lancet is now in the energized or armed position.
[0042] As the lancet 20 is retracted radially inward to
charge the drive spring, the cap 28 is held and prevented
from moving radially inward with the lancet by the guide
track (e.g., detents, fingers, or barbs) 119. In this way,
the lancet cap 28 is separated from the lancet body 24.
Then the cap displacement mechanism then moves the
disengaged cap out of the travel path of the active lancet.
In the first example embodiment, the spring arm 50 en-
gages and moves the detached cap 28 out of the lancing
stroke path where the cap is held by the guide track, and
then the spring element returns to its reset or rest position
clear of the lancing stroke. In the second example em-
bodiment, the spring-biased cam-driven plunger 232 en-
gages and moves the detached cap 28 out of the path
of travel of the active lancet, then clears the cam and is
biased back to its rest or reset position. The guide track
(e.g., detents, fingers, or barbs) 119 capture the cap 28
and hold it above the path the lancet 20 will travel in the
lancing stroke.

[0043] The user may adjust the depth ring 212 to the
desired setting to vary the penetration depth. If present,
the position lock pin is raised into engagement with the
yoke 122 of the cartridge 118 to prevent further move-
ment of the cartridge until activated or fired to release
the active lancet to traverse its lancing stroke.

[0044] The lancing device 200 is positioned against a
finger or other part of the subject’s body. The activation
button 220 is pressed, releasing the catch 255 of the
plunger and allowing the drive spring 252 to drive the
plunger 250 and the active lancet engaged in the jaw
thereof along a controlled radial path, through an extend-
ed position where the lancet tip punctures the subject’s
skin at the lancing site. The lancet is preferably guided
throughout its lancing stroke along three sides by the
guide channels of the carrier 118 and on the fourth side
by the cartridge housing. Upon reaching the extended
position of the lancing stroke, the return spring 254 is
energized to bias the plunger 250 and retract the lancet
inwardly to aretracted position within the lancet cartridge.
[0045] Whiletheinvention hasbeen described with ref-
erence to preferred and example embodiments, it will be
understood by those skilled in the art that a variety of
modifications, additions and deletions are within the

10

15

20

25

30

35

40

45

50

55

scope of the invention, as defined by the following claims.

Claims

1. Acartridge assembly (10) for a lancing device, com-
prising:

a housing (12);

a carrier (18) rotationally mounted within the
housing (12);

an array of lancets (20) carried by the carrier
(18), each lancet (20) having a detachable pro-
tective cap (28), the array being rotationally ad-
vanceable with the carrier to sequentially bring
each lancet to an active position, a drive mech-
anism for propelling an active lancet of the car-
tridge through a lancing stroke, from a retracted
position within the cartridge to an advanced po-
sition wherein a sharp tip of the active lancet
projects through a lancet opening in the housing
to pierce the subject’s skin at an intended lanc-
ing site; each lancet being retractable along said
lancing stroke path at the active position to
charge the drive mechanism for use;

one or more cap guide tracks (31) defining a
guide path transverse to the lancing stroke path
that engage the caps as the active-positioned
lancet is retracted to detach the cap; and

a spring element (50) for engaging and moving
the protective caps (28) out of the corresponding
lancing stroke path along said transverse guide
path, characterised in that spring element (50)
is attached to the housing such that itis charged
to impart a force on the cap as a lancet is ad-
vanced to an active position.

2. A cartridge assembly (10) according to claim 1
wherein
the spring element (50) has a first section (52) at-
tached to a stationery element of the cartridge as-
sembly (10), a second section (54) that engages the
lancet caps (28), and an intermediate section (56)
between the first section (52) and the second section
(54), wherein the intermediate section (56) is angled
or curved, and offsets the first section (52) from the
second section (54),
wherein as one of the lancets (20) is rotationally ad-
vanced into an active position, the intermediate sec-
tion (56) rides across the cap (28) of the active-po-
sitioned lancet (20) to charge the spring element (50)
and exert a force on the active-positioned cap (28),
wherein upon detachment of the active-positioned
cap (28) from the active-positioned lancet (20), the
charged spring element (50) biases the active-posi-
tioned detached cap (28) from the lancing stroke
path of the active- positioned lancet (20), wherein
after displacement of the active-positioned detached
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cap (28), the spring element (50) returns to a rest
position clear of the lancing stroke path, and wherein
the carrier (18) includes a plurality of guide tracks
(31) defining an array of transverse guide paths
along which the lancet caps (28) are displaced from
the lancing stroke path, and wherein the guide tracks
(31) are adapted to retain the lancet caps (28) after
displacement from the lancing stroke path.

The cartridge assembly (10) of claim 2, wherein the
spring element (50) comprises a cantilevered leaf
spring oriented transverse to the lancing stroke path
so that it is deflected in a plane generally perpendic-
ular to the lancing stroke path by engagement with
the active-positioned cap (28).

The cartridge assembly (10) of claim 2 or 3, wherein
the first section (52) of the spring element (50) is
attachedtoaninner surface of atop or bottom portion
of the housing (12).

The cartridge assembly of claim 1 wherein the spring
element (233) engages each protective cap (28) by
means of a plunger (232) which engages with a cam
surface (234) on the carrier (18) so that the plunger
(232) rises to charge the spring element (233) as the
carrier (18) is advanced, continued advancement al-
lowing the plunger (232) to be reset under the influ-
ence of the spring element (233) for engagement
with the next active lancet.

The cartridge assembly of claim 5 wherein the carrier
(18) includes guide tracks (31) defining an array of
transverse guide paths along which the lancet caps
(28) are displaced from the lancing stroke path.

The cartridge assembly (10) of any of claims 2 to 6,
wherein the transverse guide paths are outofa plane
defined by the lancet array.

The cartridge assembly (10) of any of claims 2 to 7,
wherein the carrier (18) defines radial guide chan-
nels (19) that receive the lancets (20) in a radial ar-
rangement.

The cartridge assembly (10) of any of claims 2 to 8
wherein the lancet caps (28) define one or more cap
guide surfaces (29) that engage and ride along the
guide tracks (31) to retain the active positioned-cap
from being retracted with the active positioned lancet
(20) so that the retained active-positioned cap (28)
separates from the retracted active-positioned lan-
cet (20).

The cartridge assembly of any of claims 1 to 9 where-
in, after displacing the active-positioned detached
cap (28) from the lancing stroke path, the spring el-
ement (50) is in a rest position clear of the lancing
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stroke path and ready to engage and displace a sub-
sequent one of the lancet caps (28).

The cartridge assembly (10) of any of claims 1 to 9
wherein the lancet caps (28) define one or more cap
guide surfaces (29) that engage and ride along the
guide tracks (31) as the caps (28) are displaced from
the lancing stroke path.

The cartridge assembly {10) of claim 9 or 11, wherein
the guide tracks (31) comprise resilient elongated
members extending from the carrier (18), and the
cap guide surfaces (29) comprise two shoulders pro-
jecting from opposing sides of the cap (28).

The cartridge assembly (10) of claim 12, wherein the
guide tracks (31) comprise fingers, bars, or detents.

A lancing device comprising a cartridge assembly
(10) in accordance with any preceding claim.

The lancing device of claim 14 further comprising an
advancer mechanism adapted to sequentially ad-
vance the lancets (20) into an active position, and a
drive mechanism adapted to retract an active-posi-
tioned one of the lancets (20) to detach the corre-
sponding active-positioned cap (28).

Patentanspriiche

1.

Kartuschen-Anordnung (10) flr eine Stechvorrich-
tung, umfassend:

ein Gehause (12);

einen Trager (18), rotierend befestigtin dem Ge-
hause (12);

eine Gruppe von Lanzetten (20), getragen durch
den Trager (18), wobei jede Lanzette (20) eine
entfernbare Schutzkappe (28) aufweist, wobei
die Gruppe mit dem Trager rotierend vorriickbar
ist, um nacheinander jede Lanzette zu einer ak-
tiven Position zu bringen, einen Antriebsmecha-
nismus zum Vorwartstreiben einer aktiven Lan-
zette der Kartusche durch einen Stechhub, von
einer eingezogenen Position in der Kartusche
zu einer vorgerlckten Position, wobei eine
scharfe Spitze der aktiven Lanzette durch eine
Lanzettend6ffnung in dem Gehduse herausragt,
um die Haut der Person an einer beabsichtigten
Lanzettenseite zu durchstofen; wobei jede Lan-
zette entlang des Stechhubwegs an der aktiven
Position zurlickziehbar ist zum Spannen des
Antriebsmechanismus zur Verwendung;

eine oder mehrere Kappenfiihrungsbahnen
(31), die einen Flihrungsweg quer zu dem
Stechhubweg definieren, die in Eingriff mit den
Kappen sind, wenn die aktiv-positionierte Lan-
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zette zum Entfernen der Kappe eingezogen ist;
und

ein Federelement (50) zum Eingreifen und Be-
wegen der Schutzkappen (28) aus dem entspre-
chenden Stechhubweg entlang dem Quer-Fih-
rungsweg, dadurch gekennzeichnet, dass
Federelement (50) an dem Gehéause befestigt
ist, sodass es gespannt ist, um eine Kraft auf
die Kappe auszuliben, wenn eine Lanzette zu
einer aktiven Position vorgerlckt ist.

Kartuschen-Anordnung (10) nach Anspruch 1, wo-
bei

das Federelement (50) einen ersten Abschnitt (52),
befestigt an einem stationdren Element der Kartu-
schen-Anordnung (10), einen zweiten Abschnitt
(54), der die Lanzettenkappen (28) in Eingriff bringt,
und einen Zwischenabschnitt (56) zwischen dem
ersten Abschnitt (52) und dem zweiten Abschnitt (54)
aufweist, wobei der Zwischenabschnitt (56) gewin-
keltoder gekrimmtist, und den ersten Abschnitt (52)
von dem zweiten Abschnitt (54) verschiebt,

wobei wenn eine der Lanzetten (20) in eine aktive
Position rotierend vorgeriickt ist, der Zwischenab-
schnitt (56) Uber die Kappe (28) der aktiv-positionier-
ten Lanzette (20) zum Spannen des Federelements
(50) entlang gleitet und eine Kraft auf die aktiv-posi-
tionierte Kappe (28) ausiibt,

wobei nach Entfernung der aktiv-positionierten Kap-
pe (28) von der aktiv-positionierten Lanzette (20) das
gespannte Federelement (50) die aktiv-positionierte
losgeldste Kappe (28) von dem Stechhubweg der
aktiv-positionierten Lanzette (20) vorspannt,

wobei nach Verschiebung der aktiv-positionierten
losgeldsten Kappe (28) das Federelement (50) zu
einer Ruheposition deutlich von dem Stechhubweg
zuriickkehrt, und wobei der Trager (18) eine Vielzahl
von Fuhrungsbahnen (31) enthalt, die eine Gruppe
von Quer-Fuhrungswegen definieren, entlang wel-
cher die Lanzettenkappen (28) von dem Stechhub-
weg verschoben werden, und wobei die Flihrungs-
bahnen (31) zum Halten der Lanzettenkappen (28)
nach Verschiebung von dem Stechhubweg ange-
passt sind.

Kartuschen-Anordnung (10) nach Anspruch 2, wo-
bei das Federelement (50) eine einseitig gelagerte
Blattfeder quer orientiert zu dem Stechhubweg um-
fasst, sodass sie in einer Ebene im Allgemeinen
rechtwinklig zu dem Stechhubweg durch Eingriff mit
der aktiv-positionierten Kappe (28) abgelenkt wird.

Kartuschen-Anordnung (10) nach Anspruch 2 oder
3, wobei der erste Abschnitt (52) von dem Federe-
lement (50) an einer inneren Oberfliche von einem
oberen oder unteren Abschnitt des Gehauses (12)
befestigt ist.
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12.

Kartuschen-Anordnung nach Anspruch 1, wobei das
Federelement (233) jede Schutzkappe (28) mit Hilfe
von einem StéRel (232) in Eingriff bringt, welcher mit
einer Nockenoberflache (234) auf dem Trager (18)
in Eingriff steht, sodass der StéRel (232) zum Span-
nen des Federelements (233) anhebt, wenn der Tra-
ger (18) vorgertckt ist, wobei fortgesetztes Vorri-
cken dem StoRel (232) erlaubt, unter dem Einfluss
des Federelements (233) zum Eingriff mitder nachs-
ten aktiven Lanzette zuriickgesetzt zu werden.

Kartuschen-Anordnung nach Anspruch 5, wobei der
Trager (18) Fuhrungsbahnen (31) enthalt, die eine
Gruppe von Quer-Fihrungswegen definieren, ent-
lang welcher die Lanzettenkappen (28) von dem
Stechhubweg verschoben werden.

Kartuschen-Anordnung (10) nach einem der An-
spruche 2 bis 6, wobei die Quer-Fihrungswege au-
Berhalb einer Ebene, definiert durch die Lanzetten-
Gruppe, liegen.

Kartuschen-Anordnung (10) nach einem der An-
spriiche 2 bis 7, wobei der Trager (18) radiale Flh-
rungskanale (19) definiert, die die Lanzetten (20) in
einem radialen Gefiige aufnehmen.

Kartuschen-Anordnung (10) nach einem der An-
spriiche 2 bis 8, wobei die Lanzettenkappen (28) ei-
ne oder mehrere Kappenfiihrungs-Oberflachen (29)
definieren, die in Eingriff stehen mitund entlang Fih-
rungsbahnen (31) gleiten zum Halten der aktiv-po-
sitionierten Kappe vor dem Eingezogenwerden mit
der aktiv-positionierten Lanzette (20), sodass die zu-
rickgehaltene aktiv-positionierte Kappe (28) sich
von der eingezogenen aktiv-positionierten Lanzette
(20) trennt.

Kartuschen-Anordnung nach einem der Anspriiche
1 bis 9, wobei nach Verschieben der aktiv-positio-
nierten losgeldsten Kappe (28) von dem Stechhub-
weg das Federelement (50) in einer Ruheposition
deutlich von dem Stechhubweg und bereit zum Ein-
griff mit und Verschieben einer der anschlieRenden
Lanzettenkappen (28) ist.

Kartuschen-Anordnung (10) nach einem der An-
spriiche 1 bis 9, wobei die Lanzettenkappen (28) ei-
ne oder mehrere Kappenfiihrungs-Oberflachen (29)
definieren, die in Eingriff stehen mit und entlang der
Fuhrungsbahnen (31) gleiten, wenn die Kappen (28)
von dem Stechhubweg verschoben werden.

Kartuschen-Anordnung (10) nach Anspruch 9 oder
11, wobei die Fiihrungsbahnen (31) elastische lang
gestreckte Bauteile umfassen, die sich von dem Tra-
ger (18) erstrecken, und die Kappenfiihrungs-Ober-
flachen (29) zwei Schultern umfassen, die von ent-



13.

14.

15.

19 EP 1742 574 B1 20

gegengesetzten Seiten der Kappe (28) herausra-
gen.

Kartuschen-Anordnung (10) nach Anspruch 12, wo-
bei die Fiihrungsbahnen (31) Finger, Sperren oder
Arretierungen umfassen.

Stech-Vorrichtung, umfassend eine Kartuschen-An-
ordnung (10) nach einem vorstehenden Anspruch.

Stech-Vorrichtung von Anspruch 14, weiterhin um-
fassend einen Vorriick-Mechanismus, angepasst
zum nacheinanderen Vorriicken der Lanzetten (20)
in eine aktive Position, und einen Antriebsmechanis-
mus, angepasst zum Zurlickziehen einer aktiv-posi-
tionierten der Lanzetten (20) zum Entfernen der ent-
sprechenden aktiv-positionierten Kappe (28).

Revendications

1.

Assemblage de cartouches (10) pour un dispositif a
lancettes, comprenant :

un boitier (12) ;

un porteur (18) monté en rotation dans le boitier
(12);

un réseau de lancettes (20) porté par le porteur
(18), chaque lancette (20) ayant un capuchon
protecteur détachable (28), le réseau pouvant
étre avancé en rotation le porteur amenant sé-
quentiellement chaque lancette en une position
active, un mécanisme d’entrainement pour pro-
pulser une lancette active de la cartouche par
un coup de lancette, d’'une position retractée
dans la cartouche a une position avancée dans
lequel une pointe acérée de la lancette active
se projette a travers une ouverture de lancette
dans le boitier pour percer la peau du sujet a un
site de lancette prévu ; chaque lancette étant
rétractable le long dudit chemin de coup de lan-
cette a la position active pour charger le méca-
nisme d’entrainement pour une utilisation ;
une ou plusieurs pistes de guidage de capuchon
(31) définissant un chemin de guidage transver-
sal au chemin de coup de lancette qui engage
les capuchons lorsque la lancette en position
active est rétractée pour détacher le capuchon ;
et

un élément de ressort (50) pour engager et dé-
placer les capuchons protecteurs (28) en dehors
du chemin de coup de lancette correspondant
le long dudit chemin de guidage transversal, ca-
ractérisé en ce que 'élément de ressort (50)
est attaché au boitier de sorte qu'il est chargé
pour exercer une force sur le capuchon lors-
qu’une lancette est avancée vers une position
active.
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Assemblage de cartouches (10) selon la revendica-
tion 1 dans lequel I'élément de ressort (50) a une
premiére section (52) attachée a un élément station-
naire de l'assemblage de cartouches (10), une
deuxieme section (54) qui engage les capuchons de
lancette (28), et une section intermédiaire (56) entre
la premiéere section (52) et la deuxiéme section (54),
dans lequel la section intermédiaire (56) est en angle
ou courbée, et décale la premiére section (52) de la
deuxieme section (54),

dans lequel lorsque une des lancettes (20) estavan-
cée en rotation vers une position active, la section
intermédiaire (56) passe a travers le capuchon (28)
de la lancette en position active (20) pour charger
I’élément de ressort (50) et exercer une force sur le
capuchon en position active (28),

dans lequel aprés le détachement du capuchon en
position active (28) de la lancette en position active
(20), I'élément de ressort chargé (50) oriente le ca-
puchon en position active détaché (28) a partir du
chemin de coup de lancette de la lancette en position
active (20),

dans lequel aprés le déplacement du capuchon en
position active détaché (28), I'élément de ressort
(50) retourne a une position de repos laissant libre
le chemin de coup de lancette, et

dans lequel le porteur (18) inclut une pluralité de pis-
tes de guidage (31) définissant un réseau de che-
mins de guidage transversaux le long desquels les
capuchons de lancette (28) sontdéplacés du chemin
de coup de lancette, et dans lequel les pistes de
guidage (31) sont adaptées pour retenir le capu-
chonsdelancettes (28) apres le déplacementa partir
du chemin de coup de lancette.

Assemblage de cartouches (10) selon la revendica-
tion 2, dans lequel I'élément de ressort (50) com-
prend un ressort a feuilles en porte-a-faux orienté
transversalement au chemin de coup de lancette de
sorte qu'il est dévié dans un plan généralement per-
pendiculaire au chemin de coup de lancette par en-
gagement avec le capuchon en position active (28).

Assemblage de cartouches (10) selon la revendica-
tion 2 ou 3, dans lequel la premiére section (52) de
I’élément de ressort (50) est attaché a une surface
intérieure d’'une portion supérieure ou inférieure du
boitier (12).

Assemblage de cartouches (10) selon la revendica-
tion 1 dans lequel I'élément de ressort (233) engage
chaque capuchon protecteur (28) au moyen d’un pis-
ton (232) qui s’engage avec une surface de came
(234) sur le porteur (18) de sorte que le piston (232)
se léve pour charger I'élément de ressort (233) lors-
que le porteur (18) est avancé, un avancement con-
tinu permettantau piston (232) d’étre réinitialisé sous
I'influence de I'élément de ressort (233) pour un en-
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gagement avec la lancette active suivante.

Assemblage de cartouches selon la revendication 5
dans lequel le porteur (18) inclut des pistes de gui-
dage (31) définissant un réseau de chemins de gui-
dage transversaux le long desquels les capuchons
de lancette (28) sont déplacés d’'un chemin de coup
de lancette.

Assemblage de cartouches (10) selon I'une quelcon-
que des revendications 2 a 6, dans lequel les che-
mins de guidage transversaux sont en dehors d’un
plan défini par le réseau de lancettes.

Assemblage de cartouches (10) selon I'une quelcon-
que des revendications 2 a 7, dans lequel le porteur
(18) définit des canaux de guidage radial (19) qui
recoivent des lancettes (20) en un arrangement ra-
dial.

Assemblage de cartouches (10) selon I'une quelcon-
que des revendications 2 a 8 dans lequel les capu-
chons de lancette (28) définissent une ou plusieurs
surfaces de guidage de capuchon (29) qui s’enga-
gent et longent les pistes de guidage (31) pour em-
pécher le capuchon en position active d’étre retracté
avec la lancette en position active (20) de sorte que
le capuchon en position active retenu (28) se sépare
de la lancette en position active retractée (20).

Assemblage de cartouches selon I'une quelconque
des revendications 1 a 9 dans lequel, aprés le dé-
placement du capuchon en position active détaché
(28) du chemin de coup de lancette, I'élément de
ressort (50) est dans une position de repos laissant
libre le chemin de coup de lancette et prét a s’enga-
ger et déplacer un des capuchons de lancette pré-
cédents (28).

Assemblage de cartouches (10) selon I'une quelcon-
que des revendications 1 a 9 dans lequel le capu-
chon de lancette (28) définit une ou plusieurs surfa-
ces de guidage de capuchon (29) qui s’engagent et
longent les pistes de guidage (31) lorsque les capu-
chons (28) sont déplacés du chemin de coup de lan-
cette.

Assemblage de cartouches (10) selon la revendica-
tion 9 ou 11, dans lequel les pistes de guidage (31)
comprennent des membres allongés résilients
s’étendant a partir du porteur (18), et les surfaces
de guidage de capuchon (29) comprennent deux
épaules en projection a partir de cétés du capuchon
(28).

Assemblage de cartouches (10) selon la revendica-
tion 12, dans lequel les pistes de guidage (31) com-
prennent des doigts, des barres, ou des encliqueta-
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Dispositif a lancettes comprenant un assemblage de
cartouches (10) selon I'une quelconque des reven-
dications précédentes.

Dispositif a lancettes selon la revendication 14 com-
prenant en outre un mécanisme d’avancement
adapté pour faire avancer séquentiellement les lan-
cettes (20) vers une position active, etun mécanisme
d’entrainement adapté pourrétracter une de des lan-
cettes en position active (20) pour détacher le capu-
chon en position active correspondant (28).
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