
WO 2011/014125PCT/SG2010/000231 1 1LANCET DEVICE WITH LANCE RETRACTION 2
3FIELD OF THE INVENTION  5[0001] The invention relates generally to lancet
devices used in taking blood samples 6from patients, and more specifically
to lancet devices activated by contact with the 7patient's skin or tissue.
8 9BACKGROUND OF THE INVENTION  10 11[0002] Lancet devices are commonly
used both in medical facilities and by private 12individuals to obtain a
blood sample from a patient by puncturing the skin of the 13patient. This
is used when only a small amount of blood is required. Diseases, such 14as
diabetes use blood testing at regular intervals to monitor blood sugar
levels of the 15patient. Obtaining a sample of blood usually involves
pricking a finger or other 16suitable body part with a needle. In view of
blood-borne diseases, it is important that, 17after use of the lancet,
other persons do not come into contact with the lancet. Thus, 18an
important aspect of a lancet device involves preventing the needle from
wounding 19another person after the skin of the patient has been punctured.
The lancet should 20be shielded, after use of the device, to prevent
accidental wounding of another 21person. Further, the lancet should be
disposable to reduce the possibility of disease 22transmission due to the
device being used on other persons. In this respect, the 23lancet should
preferably be a single use device with features to prevent reuse. 24
25[0003] US 6,432,120 B1 to Teo discloses a contact activated lancet. The
device has  WO 2011/014125PCT/SG2010/000231 



2 1a needle holder and a triggler (triggering device) enclosing a lancet
structure. The 2triggler interacts with the needle holder via a triggering
element to maintain the 3spring in a compressed state such that the lancet
structure is in a stable standby 4position which is not easily triggered by
accidental bumps on the assembly. The 5device is assembled with the spring
in the compressed state. Lancets such as those 6disclosed in Teo are
pre-armed prior to use on a patient. With pre-armed lancets 7there is a
potential of triggering prior to application on a patient's skin rendering
the 8device not usable. 9 10 [0004] WO 2005/110227 Al to Karbowniczek et al
discloses a contact activated 11lancet including a lancet structure with a
puncturing element within a housing 12structure. The device includes a
drive spring and a pivotal lever in interference 13engagement with the
lancet structure. An actuator within the housing pivots the 14lever, to
move the lancet structure toward the rearward end of the housing to at
least 15partially compress the drive spring and thereby releasing the lever
from interference 16engagement with the lancet structure allowing the
lancet structure to propel forward. 17Karbowniczek et al discloses a
complicated arrangement for retaining and releasing 18the lancet structure
and is difficult to manufacture and assemble. 19 20[0005] It would be
desirable to provide a robust, disposable lancet device of simple
21construction which effectively reduces the likelihood of the lance
triggering prior to 22application. 23 24 25  WO
2011/014125PCT/SG2010/000231 



3 1 2 3SUMMARY OF INVENTION  4 5[0006] In accordance with a first aspect, a
lancet device comprises a hollow housing 6defining a cavity and having a
proximal end and a distal end. It also comprises a 7slider slidable at
least partially within the cavity of the hollow housing along a
8longitudinal axis from an outward position to a pushed position. The
slider extends 9outside of the cavity beyond the proximal end of the hollow
housing when it is in the 10outward position. The lancet device also
comprises a needle holder holding a lance. 11The needle holder is rotatable
about and translatable along the longitudinal axis 12 when moved from an
initial position to an extended position. When the needle holder 13is in
the initial position, the slider is in the outward position. When the
needle holder 14is in the extended position, the lance extends outside of
the cavity beyond the 15proximal end of the hollow housing. The sliding of
the slider from the outward 16position to the pushed position urges the
needle holder to the extended position. 17There is also a first biasing
member positioned within the hollow housing at the distal 18end. The first
biasing member exerts a biasing force against the needle holder 19 toward
the proximal end when the slider is moved to the pushed position. There is
20also a second biasing member in the lancet device. 21 22[0007] From the
foregoing disclosure and the following more detailed description of
23various preferred embodiments it will be apparent to those skilled in the
art that the 24present invention provides a significant advance in the
technology of lancet devices. 25Particularly significant in this regard is
the potential the invention affords for providing  WO
2011/014125PCT/SG2010/000231 



4 1a lancet device with improved reliability. Additional features and
advantages of 2various preferred embodiments will be better understood in
view of the detailed 3description provided below. 4 5BRIEF DESCRIPTION OF
DRAWINGS  6 7[0008] Fig. 1 is a side view of a lancet in accordance with an
embodiment of the 8invention. 9 10[0009] Fig. 2 is an exploded view of
lancet of Fig 1. 11 12[0010] Fig. 3 is an exploded isometric view of lancet
of Fig 1. 13 14[0011] Fig. 4 is a cross-section side view of a pre-actuated
lancet. 15 16[0012] Fig. 5 is a cross-section side view of an actuated
(first condition) lancet with 17the needle holder as a structure for
holding the lancet in a puncture position; 18 19[0013] Fig. 6 is a
cross-section side view of an actuated lancet with the needle holder
20retracted within the housing after executing a puncture; 21 22[0014] Fig.
7 is a schematic side view of a pre-actuated lancet; 23 24[0015] Fig. 8 is
a schematic side view of an actuated lancet with the needle holder in 25a
puncture position.  WO 2011/014125PCT/SG2010/000231 



5 1 2[0016] Fig. 9 is a schematic side view of an actuated lancet with the
needle holder 3retracted within the housing after executing a puncture. 4
5[0017] Figs. 10(a)-10(f) show a zoomed in internal detail of the interface
of the 6needle holder and the slider with the device housing, showing the
series of arms of 7activation, firing and retrieval of the lancet, where,
Fig. 10(a) shows the arrangement 8prior to activation of the slider by
pressing the device against the patient's tissue, Fig. 910(b) shows the
movement of the slider and needle holder towards the housing 10distal end
relative to the short rail and against the biasing means, e.g. a spring,
Fig. 1110(c) shows alignment of the contact surface of the needle holder
with the end wall 12of the short rail, and the start of the sliding of the
arm of the lancet down this 13included composite surface, due to the
combination of the inclined surface and the 14biasing means or spring, Fig.
10(d) shows the arm having slide off the inclined 15composite surface and
moving down into the gap next to the short rail, Fig. 10(e) 16shows the
lancet exiting the housing of the device to puncture the patient's skin or
17tissue, due to the movement imparted to it by the biasing means, and Fig.
10(f) 18shows the lancet being retracted into the device as the biasing
means over comes its 19movement caused over extension, to leave the lancet
within the housing. 20 21[0018] Fig. 11(a)-11(b) show a variation of the
interaction of Fig. 10 of the driving 22surface of the slider and the
drivable surface of the needle holder, rather than 2 23complimentary planar
surfaces, there is shown in Fig. 11a a planar drivable surface 24of the
needle holder that slides on a drivable surface as a following surface
(e.g. a 25smooth round surface) of the slider, whereas in Fig. 11b it is
reversed to have the  WO 2011/014125PCT/SG2010/000231 



6 1driving surface as the planar driving surface and the drivable surface
is a following surface. 3 4 [0019] Fig. 12 shows an exploded view of a
second embodiment of the present 5invention, 6 7[0020] Fig. 13 shows the
hollow housing of the second embodiment at (a) front view, 8(b) vertical
section view, (c) bottom view, and (d) isometric view. 9 10[0021] Fig. 14
shows the needle holder at (a) front view, (b) right hand side view, (c)
11back view with hidden detail showing the lancet, (d) plan view, and (e)
isometric 12view. 13 14[0022] Fig. 15(a)-15(f) show the guide body in (a)
front view, (b) vertical sectional 15view along line B-B, (c) bottom view,
(d) isometric view, (e) bottom isometric view, 16and (f) top isometric
view. 17 18[0023] Fig. 16(a)-16(d) show the slider in: (a) a front view,
(b) a side view, (c) bottom 19view, and (d) isometric view. 20 21[0024]
Fig. 17 shows the cap cover in bottom isometric view. 22 23[0025] Fig.
18(a)-18(b) show the cap at (a) in vertical sectional view and (b)
isometric 24view. 25  WO 2011/014125PCT/SG2010/000231 



7 1[0026] Fig. 19 shows the base cap of the second embodiment in top
isometric view. 3[0027] Fig. 20(a)-20(b) show the spring of the second
embodiment in (a) plan view and (b) front view. 5 6[0028] Fig. 21 is an
exploded isometric view of another embodiment of the invention 7showing a
slider with an elastic band to help control the holder. 8 9[0029] Fig. 22
is a side view of the needle holder of Fig. 21 with the cap attached to a
10needle guard. 11 12[0030] Fig. 23 is a cross section view taken along
line A-A of Fig. 22 showing the 13removable guard of the needle holder in
phantom within the cap. 14 15[0031] Fig. 24 is a cross section view showing
the needle holder in an initial position 16and the slider in an outward
position. 17 18[0032] Fig. 25 is a cross section view showing the needle
holder in an extended 19position, extending beyond the proximal end of the
hollow housing, and the slider in 20a pushed position. 21 22[0033] Fig. 26
is a cross section view showing the needle holder in a retracted
23position, retracted back within the hollow housing, and the slider is in
the pushed 24position. 25  WO 2011/014125PCT/SG2010/000231 1[0034] Fig. 27
is an isolated isometric view of the needle holder, showing a pair of 



2 inner wings and a pair of outer wings, and the surfaces on the needle
guard which 3are adapted to engage the cap at the cap interior. 4 5[0035]
Fig. 28 is a cross section view of the hollow housing, showing at least one
6stopper element on an interior wall of the hollow housing. 7 8[0036] Fig.
29 is an isometric view of the slider with the groove within which the
9elastic band lies. 10 11[0037] Fig. 30 is a cross section view of the
slider with the groove. 12 13[0038] Fig. 31 is an isometric view of the
slider with the elastic band within the 14groove. 15 16[0039] Fig. 32 is an
isometric view showing the inner, wings of the needle holder 17engaging the
elastic band on the slider. 18 19[0040] It should be understood that the
appended drawings are not necessarily to 20scale, presenting a somewhat
simplified representation of various preferred features 21illustrative of
the basic principles of the invention. The specific design features of the
22lancet as disclosed here, including, for example, the specific dimensions
of the 23lancet, will be determined in part by the particular intended
application and use 24environment. Certain features of the illustrated
embodiments have been enlarged or 25distorted relative to others to help
provide clear understanding. In particular, thin  WO
2011/014125PCT/SG2010/000231 9 1features may be thickened, for example, for
clarity of illustration. All references to 



2direction and position, unless otherwise indicated, refer to the
orientation illustrated 3in the drawings. 4 5DETAILED DESCRIPTION OF
CERTAIN EMBODIMENTS  6 7[0041] It will be apparent to those skilled in the
art, that is, to those who have 8knowledge or experience in this area of
technology, that many uses and design 9variations are possible for the
lancet devices disclosed here. The following detailed 10discussion of
various alternative and preferred features and embodiments will
11illustrate the general principles of the invention with reference to a
lancet device 12suitable for use in blood sample testing. Other embodiments
suitable for other 13applications will be apparent to those skilled in the
art given the benefit of this 14disclosure. 15 16[0042] With reference to
the above drawings, Fig. 1 shows a side view of a lancet 17device 10 with a
hollow housing 11, a cover 104 and a ring 108. Fig. 2 shows an 18exploded
isometric view of a first embodiment of lancet device 10. Lancet device 10
19generally includes a hollow housing 11, a biasing assembly 12 and a
lancet 20 subassembly 13 movably associated with the hollow housing 11. The
lancet 21subassembly 13 includes a slider 14 and a needle holder 16. The
hollow housing 11 22has a proximal end 18, which is the end placed on the
skin or tissue 116 of a patient 23to be punctured, and a distal end 20,
which is the end opposite to the proximal end 2418. The proximal end 18 of
the hollow housing has a proximal end opening 127. 25  WO
2011/014125PCT/SG2010/000231 10 1[0043] Slider 14 is in part disposed
within the hollow housing 11 and a patient 



2contact portion or abutment surface extends partially from the hollow
housing 11 at 3the proximal end 18 via the proximal end opening 127. 4
5[0044] Lancet subassembly 13 is axially or longitudinally movable within
the hollow 6housing 11. Needle holder 16 is operatively associated with
slider 14. It is to be 7 understood that such axial movement includes any
movement of the slider 14 and 8the needle holder 16 relative to each other,
including axial and/ or rotational 9 movement of either element or both
elements with respect to the general length of 10hollow housing 11. 11
12[0045] Hollow housing 11 may be formed integrally. Alternatively hollow
housing 11 13may be formed in separate parts, divided lengthwise or
otherwise. Each part may be 14affixed to each other through an appropriate
adhesive or through appropriate inter- 15engaging structures which provide
a mechanical attachment between the parts, such 16as frictional fit or snap
fit construction. 17 18[0046] The hollow housing 11 includes an elongated
body 21, both having a common 19central longitudinal axis. It is to be
understood that body 21 may be formed in any 20suitable form. Preferably
body 21 is cylindrical. The interior of body 21 is generally 21hollow. Body
21 has an interior wall 22 of an annular cross-section. Interior wall 22
defines a uniform cylindrical internal cavity 24 which extends from the
proximal end 2318 to the distal end 20. Slider 14 and needle holder 16 are
contained within internal ?Licavity 24. Body 21 may have plurality of
external ribs 25 extending longitudinally 25from the distal end 20 to the
proximal end 18 of hollow housing 11. Ribs 25 aid the  WO
2011/014125PCT/SG2010/000231 11 1patient in gripping lancet device10. Other
configurations can be used to provide a 



2 surface which improves the grip of lancet device10. For example outer
surface of 3body 22 may be configured to accommodate a patient's finger,
such as finger grip 4indentations or may be textured or otherwise. 5
6[0047] In the preferred embodiment housing 11 includes a rim 26 extending
from 7body 21 and inward of the central longitudinal axis of body 21, outer
edge of rim 26 8being joined to body 21. Preferably rim 26 is perpendicular
to body 21. Rim 26 9partially seals internal cavity 24 at the proximal end
18 of hollow housing 11. The 10inner edge of rim 26 encircles an annular
aperture 28. Aperture 28 communicates 11with internal cavity 24. Hollow
housing 11 may include a collar 30 which projects 12from rim 26 parallel to
the central longitudinal axis of body 21 stretching around the 13inner edge
of rim 26 and thereby encircling a vestibule 32. One end of vestibule 32 is
14aperture 28. Vestibule 32 and aperture 28 have equivalent diameters.
Opposite to 15aperture 28 is an opening 33 of vestibule 32. Vestibule 32
communicates with 16internal cavity 24 through aperture 28. 17 18[0048] Rim
26 and collar 30 may be integrally formed with body 21. Alternatively, rim
19 26 and collar 30 may be formed as a unitary component separate from and
then 20affixed to body 21. In such a configuration rim 26 with collar 30 is
affixed to proximal 21end 18 of body 21 through an appropriate adhesive or
through an appropriate inter- 22engaging structure, such as frictional fit,
snap fit construction or threaded 23construction, which provide a
mechanical attachment between rim 26 and body 21 at 24proximal end 18.
Slider 14 partially extends from the hollow housing 11, out of 25opening
33, through aperture 28 and vestibule 32.  WO 2011/014125PCT/SG2010/000231
12 1 



2[0049] At distal end 20 of hollow housing 11 is a rear opening 34 leading
to internal 3cavity 24. A base 36 engages body 21 at rear opening 34 to
close the internal cavity 424 such that the central longitudinal axis of
body 22 intersects the centre point of 5base 36. Base 36 is not necessary
where a two part construction of hollow housing 611, divided lengthwise, is
optionally adopted. 7 8 [0050] Base 36 may be formed as a separate element
from body 21. Base 36 may 9be affixed to body 21 at the distal end 20 by an
appropriate adhesive or an inter- 10 engaging structure which provides a
mechanical attachment therebetween, such as 11frictional fit, snap fit
construction, or threaded engagement or otherwise. Base 36 19includes a
plate 38. Preferably plate 38 has a border corresponding to body 21. For
13a snap-fit configuration for an inter-engaging structure between base 36
and body 14 21, clasps 40 are mounted to one side of plate 38. Clasps 40
have mating surfaces 1542 for coupling to corresponding recesses on
interior wall 22 of body 21. Clasps 40 16are positioned adjacent the border
of plate 38 at either sides of the central point of 17base 36. Body 21 may
optionally be provided with guides, on interior wall 22, leading 18 to
recesses. When base 36 is engaged to body 21, clasps 40 extend along
interior 19wall 22 with mating surfaces 42 snap fitting into recesses.
Clasps 40 are preferably 20composed of resilient material. It is to be
understood that arrangement of the 21foregoing components of the
inter-engaging structure between base 36 and body 21 22are merely exemplary
and it is contemplated that other inter-engaging structures 23may be used
to fit body 21 with base 36. 24 25[0051] The biasing assembly 12 abuts
against the base 36 when assembled. Lancet  WO 2011/014125PCT/SG2010/000231
13 1subassembly 13 is engaged to biasing assembly 12 for movement of the
lancet 



2subassembly 13 in the hollow housing 11 and for operative interaction
between 3slider 14 and needle holder 16 of the lancet assembly. Biasing
assembly 12 is 4configured to exert a biasing force against needle holder
16 such that needle holder 516 is driven toward the proximal end. The
biasing assembly 12 may be a separate 6element coupled to plate 38 of base
36 or may be integrally formed with plate 38. 7 8[0052] Biasing assembly 12
may be a biasing means 46, for example a resilient 9member such as but not
limited to a coil spring, coupled to plate 38 or integrally 10formed with
plate 38. Preferably the biasing means 46 is a metal or plastic spring.
11Alternatively, biasing assembly 12 may additionally include a coupling
member 48 12connected to plate 38 of base 36 to couple biasing means 46 to
plate 38. Coupling 13member 48 is positioned at the centre of plate 38 such
that when then base 36 14engages body 21 at rear opening 38 to close the
internal cavity 24, the central 15longitudinal axis of body 21 intersects
coupling .member 48. Coupling member 48 16supports biasing means 46 in a
proper orientation for engagement with lancet 17subassembly 13. Preferably
the coupling member 48 is an alignment boss for 18 accommodating one end of
the biasing means 46. 19 20 [0053] Lancet subassembly 13 may include an
engagement member 50 for 21engagement with the opposite end of the biasing
means 46. Preferably, the 22 engagement member 50 is an alignment boss for
accommodating the opposite end 23of the biasing means 46. In a preferred
embodiment, biasing means 46 is coupled 24 between coupling member 48
connected to base 36 and engagement member 50 25connected to lancet
subassembly 13. During initial stages of actuation of lancet  WO
2011/014125PCT/SG2010/000231 14 1device10, lancet subassembly 13 is pushed
axially into hollow housing against 



2biasing assembly 12, causing biasing assembly 12 to store energy, e.g. by
3compression. Upon release of the compression force, the potential energy
stored in 4the biasing assembly 12 exerts a force against the needle holder
16 of lancet 5device12 for biasing the needle holder 16 along the central
longitudinal axis 118 of 6hollow housing 11 towards proximal end 18 to
reach the puncture point through 7vestibule 32. Needle holder 16 reaches
the puncture point temporarily. Due to the 8 momentum of the biasing
assembly 12 and lancet device, an over extension of the 9biasing assembly
12 is caused. The biasing assembly 12 then contracts inwards 10from its
over extended condition and the needle holder 16 is retracted into the
hollow 11housing 11. Retraction of the needle holder 16 eliminates the
possibility of 12transmission of blood borne diseases through accidental
wounding after use of the 13lancet. 14 15[0054] The lancet subassembly 13
includes the slider 14 and the needle holder 16 16which are configured for
movement along the central longitudinal axis 118 of hollow 17housing 11 and
subsequent firing of the needle holder 16 for puncturing of the 18patient's
skin or tissue 116. 19 20[0055] Needle holder 16 has a longitudinal
rotational axis and includes a stem 52 21 which may be formed as a rod. One
end of the stem 52 may be connected to the 22 engagement member 50 and both
may be formed a single unit. The opposite end of 23stem 52 is configured to
receive a lance 54. A bore 56 is present partially extending 94through stem
52, from the end receiving the lance 54. The bore 56 is co-axial with 25the
longitudinal axis 118 of the hollow housing. Bore 56 may be shaped in  WO
2011/014125PCT/SG2010/000231 15 1accordance with the lance 54 which is to
be used in lancet device10. 



3[0056] The lance 54 may be captured within the stem 52 of the needle
holder 16 by 4moulding of the needle holder, or part thereof, onto the
lance 54. Alternatively it may 5be located therein with an interference fit
or may have a complimentary structure 6 engagement. 7 8[0057] Bore 56
stably retains the lance 54 in needle holder 16. When lance 54 is 9inserted
into bore 56, the lance 54 is aligned along the rotational axis of needle
10holder 16. Preferably, extending from stem 52 parallel with the
rotational axis of 11needle holder 16 is a sleeve 53. Sleeve 53 extends
along the opening of bore 56 at 12the inner periphery of stem 52. Sleeve 53
provides additional support to lancet 54. 13 14[0058] Lancet 54 may be a
lancet or a blade having a puncture end 58. The puncture 15end 58 is
adapted for puncturing the skin of a patient at a puncture point and may
16define a pointed end or a blade edge and may also include a preferred
alignment 17orientation. 18 19[0059] Needle holder 16 is adapted for
longitudinal and rotational movement within 20hollow housing 11 and is
sequentially movable from an initial position with the 21puncture end 58
within the proximal end 18 of hollow housing 11, to an 22 disengagement
position where biasing assembly 12 is compressed and needle 23holder
disengages from slider 14, to a puncturing position in which the puncturing
24end 58 is biased to extend though vestibule 32 beyond opening 33 (to
puncture 25patient's skin or tissue) and finally to a post-puncture
position with the puncture end  WO 2011/014125PCT/SG2010/000231 16 158
being withdrawn into hollow housing 11. 2 



3[0060] The needle holder 16 includes arms 60 attached to stem 52. Each arm
60 4extending radially and preferably perpendicular away from the
longitudinal axis 118 5of needle holder 16. Preferably stem 52 and arms 60
are integrally formed. Each arm 660 is spaced at regular intervals around
stem 52 to form gaps 62. It is to be 7 understood that the number of arms
60 may be varied without departing from the 8spirit of the invention so
long at least one gap 62 is provided. For example in some 9 embodiments
only one arm 60 may be present. 10 11[0061] In an assembled lancet
device10, arms 60 extend from the point of 12attachment to stem 52 to
interior wall 22 and are configured to slidingly contact 13interior wall
22, during longitudinal and rotational movement of needle holder 16,
14within hollow housing 11. Preferably, surfaces of arms 60 which contact
interior wall 1522 are formed with a corresponding curvature to that of
interior wall 22. Length of 16arms 60 are preferably equal and are such
that when needle holder 16 is positioned 17in hollow housing 11, stem 52 is
centrally located within hollow housing 11 and 18between interior wall 22
and the rotational axis of needle holder 16 is aligned to the 19central
longitudinal axis of hollow housing 11. 20 21[0062] Each arm 60 includes a
drivable surface. In one embodiment the drivable 22surface is an engagement
surface 64 through which the needle holder 16 interacts 23with slider 14.
Each engagement surface 64 has an inner edge attached to stem 52 24and an
outer edge in movable contact with interior wall 22. Each engagement
25surface 64 generally faces the proximal end 18 of hollow housing 11. The
WO 2011/014125PCT/SG2010/000231 17 1engagement surface 64 lies on a radial
line from the longitudinal axis, in other words 2it is perpendicular to the
longitudinal axis 118. The engagement surface is also 



3rotated about this radial line, so that a normal of the engagement surface
is inclined 4at an angle to the longitudinal axis. 5 6[0063] The engagement
surface 64 is between a 100 to 80 angle of inclination and in 7the
preferred embodiments has a 45 angle of inclination. The degree of
inclination 8 may be varied as will be described hereinafter. The
engagement surfaces 64 of each 9arm 60 are inclined in the same direction
and have the same degree of inclination. It 10 is to be understood that
arms 60 are formed to provide a platform for engagement 11with slider 14
during unitary movement therewith and are therefore formed to 12withstand
forces applied to the needle holder. 13 14[0064] Slider 14 has a
longitudinal axis and includes a disc 66 which defines a 15puncture surface
68 for contacting the patient's skin to be punctured by the lancet 1654.
Disc 66 includes an abutment surface 70 opposite the puncture surface 68.
17Centre point of disc 66 is aligned with the longitudinal axis of slider
14. Disc 66 is 18movable through vestibule 32 of hollow housing 11. Disc 66
may have a bevelled 19outer edge which reduces frictional contact between
outer edge of disc 66 and wall 20of collar 30 which encloses vestibule 32.
Towards the centre of disc 66 is an inner 21edge which defines a puncture
hole 72. Hole 72 extends through disc 66 in the 22direction of the
longitudinal axis of slider 14. When lancet device 10 is placed against
23the patient's skin, puncture surface 68 of disc 66 contacts the patient's
skin. As 24lancet device10 is actuated, part of the patient's skin distends
into puncture hole 72. 25After lancet device10 is actuated, puncture end 58
of lance 54 is fired through  WO 2011/014125PCT/SG2010/000231 18 1puncture
hole 72 to puncture the patient's skin. 2 



3[0065] Longitudinal movement of slider 14 may be limited and rotational
movement is 4preferably restricted as will now be described. Vestibule 32
may include grooves 74 5at opposed sides. Each groove 74 being parallel to
the central longitudinal axis of 6hollow housing 11 and extends from the
opening 33 of vestibule 32 towards aperture 7 28. Grooves 74 are separated
from the aperture 28 by lips 76. Lips 76 may also be 8positioned at opening
33 of the vestibule 32. Clip arms 78 may be attached to disc 966 at
abutment surface 70. When slider 14 is positioned in hollow housing 11, in
an 10assembled device, disc 66 is slidably enclosed by vestibule 32 with
clip arms 78 11correspondingly located in and slidably associated with
respective grooves 74. 19Range of longitudinal movement of disc 66, and
therefore slider 14, is limited by 13movement of clip arms 78 along grooves
78, and by lips 76. Disc 66 is restricted 14 from any rotational movement
by inter-engagement of clip arms 78 with walls of 15grooves 74. 16 17[0066]
Extending from abutment surface 70 are driving portions such as radial
props 1880. Preferably disc 66 and props 80 are integrally formed. Each
prop 80 includes a 19leg 82 extending parallel to the longitudinal axis of
slider 14. At the end of each leg 2082 is a radially outward flange 84
extending generally perpendicularly from leg 82 21away from the
longitudinal axis of slider 14. Length of flange 84 may be equivalent to 92
the breadth of rim 26 between interior wall 22 and edge of aperture 28. A
foot 86 23extends from each flange 84 generally parallel to leg 82. Outer
surface of foot 86 is 24configured to contact and slide along interior wall
22 during longitudinal movement of 25slider 14 within hollow housing 11.
Preferably, outer surface of each foot 86 which  WO
2011/014125PCT/SG2010/000231 19 1contacts interior wall 22 is formed with a
corresponding curvature to that of interior 2wall 22. The driving portion
therefore consists of props 80, legs 82, flanges 84, and 



3feet 86. 4 5[0067] At the end of each foot 86 is an inclined driving
surface as contact surface 90. 6In the preferred embodiment the inclination
of contact surfaces 90 corresponds and 7is complimentary to the inclination
of engagement surfaces 64 of arms 60. 8 9[0068] In other forms of the
invention the driving surface and drivable surface need 10only be able to
slide relative to each other. Many ways to achieve this will be evident
11to a person skilled in the art. One such way is that shown in Fig. 11.
Fig. 11a shows 12the arm 60 having an inclined drivable surface as a planar
drivable surface 124, 13which engages a driving surface as a following
surface 123, in this case as an 14extension of the foot 86 of the driving
portion. As the driving portion rises up under 15actuation of the lance 54
the planar drivable surface 124 of the arm 60 will be able to 16slide or
follow over the following surface 123 when clear of the free end 120 of the
17end wall 100. 18 19[0069] An equivalent opposite structure is shown in
Fig. 11b wherein the driving 20surface is a planar driving surface 122 as
part of foot 86 on which the drivable 21surface as following surface 123
can slide. 22 23[0070] In other embodiments the driving surfaces and/or the
drivable surfaces and/or 24 the end walls may be curved or otherwise formed
provided the drivable surface can 25slide or pass over the driving surface
and the end wall or free end.  WO 2011/014125PCT/SG2010/000231 .20 1 2
[0071] The outer edge of arms 60 and outer surface of feet 86 form an even
surface. 



3Preferably, flanges 84 are formed parallel to contact surfaces 90 and
therefore 4having the same degree of inclination. 5 6[0072] Props 80 are
spaced at regular intervals around the outer periphery of disc 66 7 to form
slots 88. Slider 14 and needle holder 16 are moveable towards each other 8
after disengagement by way of arms 60 of needle holder 16 being moveable
into 9slots 88 of slider 14 and props 80 of slider 14 being moveable into
gaps 62 of needle 10holder 16. It is to be understood that the number of
props 80 should be the same as 11the number of arms 60. 13[0073] When
lancet device 10 is assembled, central longitudinal axis of hollow
14housing 11, axis of slider 14 and rotational axis of needle holder 16
coincide. Prior to 15actuation of lancet device10, slider 14 is positioned
in hollow housing 11 with 16engagement surfaces 64 and contact surfaces 90
in frictional engagement. It is to be 17understood that the degree of
inclination may be suitably varied in order to retain 18engagement surfaces
64 and contact surfaces 90 in frictional engagement till 19overcome by
opposing forces, one acting on slider 14 and the other acting on needle
20holder 16. 21 22[0074] Upon contact of puncture surface 68 with a
patient's skin or tissue 116, slider 2314 is pushed axially into hollow
housing 11 toward the distal end 20. As slider 14 and 24needle holder 16
are in abutting engagement, both move as a single unit against 25biasing
assembly 12. This results in compression of biasing assembly 12 which  WO
2011/014125PCT/SG2010/000231 21 1results in an increase in the potential
energy of biasing assembly 12. As biasing 2assembly 12 is compressed, the
biasing assembly 12 exerts a force against the 3lancet subassembly 13.
Opposing forces thus act on lancet subassembly 13 along 



4the longitudinal axis of hollow housing 11. 6[0075] As shown in Figs.
10(a)-10(f), at least one of the driving or drivable surfaces is 7angled to
bias the stem 52 of the needle holder 16 or a surface there of against the
8guide rail 96 or guide surface 125 thereof during displacement of the
needle holder 9towards the distal end 20. When sufficiently displaced
toward the distal end 20 the 10drivable surface of the needle holder is
sent over the free end 120 of the short guide 11rail 94, due to its being
free of rotational constraint of the guide rail 96 or its guide 12surface
125. The needle holder is then able to rotate about the longitudinal axis
118 13and then pass over the free end 120. It is then fired by the biasing
means with 14 sufficient momentum toward the proximal end 18 to extend the
puncturing end 58 15through the proximal end opening 72 with sufficient
force to pierce tissue 116 16brought into contact therewith. Then the
needle holder 52 is retracted by the biasing 17means sufficient to hold the
puncturing end 58 not beyond the proximal end opening 1872. 19 [0076]
Initially, frictional force between engagement surfaces 64 and contact
21surfaces 90 is greater than the combined forces from the biasing assembly
12 and 22from the pushing force from the patient allowing needle holder 16
and slider 14 to 23move as a single unit. As the lancet device10 is
pressured against the patient lancet 24subassembly 13 is pushed further
into hollow housing 11 thereby increasing the 25potential energy of biasing
assembly 12 and increasing the combined forces on  WO
2011/014125PCT/SG2010/000231 22 1lancet subassembly 13. The combined forces
increase until the frictional force between engagement surfaces 64 and
contact surfaces 90 is overcome causing 3 engagement surfaces 64 and
contact surfaces 90 to slide against each other due to 4their off axis
alignment. Sliding of the surfaces against each other is achieved due to 



5needle holder 16 being able rotate around its rotational axis. But as
described 6herein, slider 14 is unable to under go any rotational movement.
Continued increase 7in the combined forces results in further sliding
between engagement surfaces 64 8and contact surfaces 90 till the surfaces
disengage. Continued relative rotational 9 movement is prevented by arms
60. 10 11[0077] In the assembled lancet device10, contact surfaces 90 of
slider 14 have 12edges which are nearer the distal end 20 and edges which
are nearer the distal end 1320. Disengagement occurs at the edges nearer
the proximal end 18. Each side of 14 feet 86 adjacent the edge nearer the
proximal end 18 at which disengagement 15occurs is hereinafter known as
"disengagement side" 92. 16 17[0078] Once disengagement occurs, potential
energy in the biasing assembly 12 is 18released to fire the needle holder
16 axially along the central longitudinal axis of 19hollow housing 11
toward proximal end 18. Needle holder 16 moves towards disc 66 20 and
puncture end 58 of lance 54 slides through puncture hole 72 to reach the
21puncture point on the patient's skin thereby puncturing the skin. Further
movement of 22needle holder 16 is restricted by stem 52 abutting against
abutment surface 70 of 23disc 66. Biasing assembly 12 then pulls back
needle holder 16 into hollow housing 2411, to shield puncture end 58 within
hollow housing 11. 25  WO 2011/014125PCT/SG2010/000231 23 1[0079] In one
embodiment, interior wall 22 may have a set of guide rails 94, 96 for
2engaging the feet 86 of slider 14 and for guiding the arms 60 of needle
holder 16. 3Long rails 94 alternate with short rails 96. The number of long
rails 94 and number of 4short rails 96 correspond to the number of props 80
and arms 60. The guide rails 



5extend from rim 26 towards distal end 20, parallel to the central
longitudinal axis of 6housing 11. Between, long rails 94 and short rails 96
are channels or passageways 798. The elongate sides of the guide rails 94,
96 define guide surfaces 125 that guide 8the elongate portions of the drive
portions, i.e. props 80, legs, 82, flanges 84 and feet 986. These guide
surfaces also guide the arms 60 until they reach the free end 120 10of the
end wall 100 of the short rail 96. 11 12[0080] In the assembled lancet
device10, feet 86 of slider 14 are held in 13passageways 98 and guided by
guide surfaces 125 to further restrict rotational 14movement but allow
axial movement of slider 14 within hollow housing 11. The 15 number of
passageways 98 equals the combined number of feet 86 and arms 60. 16 Hence,
in a pre-actuated lancet device10 there are passageways 98 which remain
17unoccupied as arms 60 are engaged with feet 86. Preferably, long rails 94
extend 18beyond the point along hollow housing 11 at which disengagement
occurs between 19needle holder 16 and slider 14. Preferably, short rails 96
extend till the position of 20contact surfaces 90 on hollow housing 11,
when the slider 14 is in a pre-actuated 21position. 22 23[0081] As shown in
Fig. 10(a), short rails 96 have end walls 100 which are inclined in 24 the
same direction as contact surfaces 90 and correspond to engagement surfaces
2564. Short rails 96 are positioned on disengagement side 92 of feet 86.
After actuation  WO 2011/014125PCT/SG2010/000231 24 1of lancet device10, at
the moment of disengagement between slider 14 and needle 2holder 16,
contact surfaces 90 are either in line (Fig. 10(b)) with or slightly proud
of 3end walls 100. Hence, arms 60 slide over feet 86 at the disengagement
side 92 and 4slide along end walls 100 by combination of biasing assembly
12 and the angled 



5surfaces. As end walls 100 are correspondingly inclined, engagement
surfaces 64 of 6 arms 60 slide along end walls 100 into unoccupied
passageways 98 as shown in 7Figs. 10(c)-10(d). From there, the lance is
free for actuation (free to fire), extending 8out of the hollow housing and
puncturing the skin 116 of a patient. See Fig. 10(e). 9 10[0082]
Passageways 98 may include ridges 102 extending from rim 26 partway into
11the passageways 98. Ridges 102 provide abutment surface for flanges 84 of
slider 1214 and arms 60 of needle holder 16. Longitudinal movement of
slider 14 towards 13proximal end 18 is restricted by abutment of flange 84
and ridge 102. After actuation 14movement of needle holder 16 towards
proximal end 18 is restricted by abutment of 15arm 60 and ridge 102.
Preferably, ridges 102 are inclined correspondingly to 16 engagement
surfaces 64 of arm 60. 17 18[0083] In one embodiment lancet device10 may
include a cover 104 to protectively 19cover the puncture surface 68 at
distal end 18 of slider 14 prior to actuation of the 20lancet device10.
Cover 104 maintains sterility prior to use prevents accidental firing 21of
lancet device10 and acts as a tamper evident structure. Cover 104 includes
a cap 22106 linked to a ring 108 through frangible links 110. Ring 108
encircles cap 106 and 23is anchored to the outer periphery of rim 26
through hooks 112. Outer periphery of 24 rim 26 has notches 114 which
correspond to hooks 110. To remove cap 106, the 25patient grips the cap 106
and performs a rotary screw or axial pulling motion thereby  WO
2011/014125PCT/SG2010/000231 25 1breaking the links 110 between cap 106 and
ring 108. Once links 110 are broken the 2cap 106 cannot be replaced. Hence,
removal of cap 104 provides a visual 3identification that the device 10 has
been used or tampered with. Optionally, the 4 cover 104 may be excluded. In
such an embodiment lance 54 is formed with a 



5 breakable component which encases the puncture end 58. 6 7[0084] The
respective elements of device 10 are typically formed of moulded plastic
8material, such as medical grade plastic material. The lance 54 may be
constructed of 9any suitable material adapted for puncturing the skin and
is typically surgical grade 10metal such as stainless steel. 11 19[0085] In
one embodiment of assembled lancet device10, lancet subassembly 13 13and
biasing assembly 12 are contained within the internal cavity 24 of hollow
14housing 11. The internal cavity 24 is sealed or and closed at the distal
end 20 by 15base 36. Lancet device is positioned such that disc 66 of
slider 14 partially extends 16at proximal end 18 from hollow housing 11,
through opening 33, thereby exposing 17puncture surface 68. A cover 104 is
provided at proximal end 18 over puncture 18surface 68. Biasing assembly 12
is coupled between the base 36 and lancet 19 subassembly 13. Biasing
assembly 12 is compressed by a small degree for 20imparting a force on
lancet subassembly 13 to hold the lancet subassembly 13 in 21place through
abutment of flanges 84 of slider 14 against ridges 102 on interior wall
2222 of hollow housing 11. Force imparted by biasing assembly 12 is of
sufficient value 23to maintain, in a pre-actuated lancet device10, exposure
of puncture surface 68 24beyond opening 33 of vestibule 32 and to maintain
slider 14 and needle holder 16 in 25engagement. Short rails 96 keep needle
holder 16 from rotating and being driven  WO 2011/014125PCT/SG2010/000231
26 1towards proximal end 18 and to the puncture point. 2 3[0086]To actuate
lancet device10, a patient or a medical personnel grips body 21 of 4hollow
housing 11 and the cap 106. The cap is first detached by performing a
rotary 



5screw or axial pulling motion of the cap 106. The cap 106 is then
discarded. Proximal 6end 18 of hollow housing 11 is then placed onto the
patient's skin at a puncture point 7from which a sample of blood is to be
obtained. Specifically the puncture surface 68 8of slider 14 contacts the
patient's skin. Generally, lancet device10 should be held 9perpendicular to
the skin. 10 11[0087] Still gripping body 21, the user (e.g. the patient or
medical professional) 12begins pushing lancet device10 against the
patient's skin or tissue 116 resulting in 13lancet subassembly 13 being
driven axially into hollow housing 11, along the 14longitudinal axis,
towards proximal end 18. The patient or the medical personnel may 15place a
finger or thumb on base 36 at distal end 20 to impart a greater pushing
force 16to lancet device10. 17 18[0088] As lancet subassembly 13 is driven
further into hollow housing 11 against 19biasing assembly 12, biasing
assembly 12 is further compressed. The biasing 20assembly 12 imparts an
opposite force onto the lancet subassembly 13. Rotational 21movement of
slider 14 is limited by abutment of clip arms 78 on disc 66 with lips 76
22on the wall enclosing vestibule 32 as well as sliding engagement of props
80 legs 82 23and feet 86 against rails- preferably the short rails 96. 24
25[0089] Opposed forces from the biasing assembly 12 and slider 14, which
receives  WO 2011/014125PCT/SG2010/000231 27 1the pushing force from the
patient's skin, act on needle holder 16. Compression of 2biasing assembly
12 also increases the potential energy stored therein. The 3combination of
the opposed forces increases until the disengagement side 92 of the 4 arm
60 slides away from engagement surface 64 See Figs. 10(a)-10(c). The
surface 



564 is then free to slide down end wall 100 as the needle holder rotates
resulting in 6disengagement of needle holder 16 from slider 14. See Fig.
10(d). 7 8[0090] Upon disengagement, potential energy in the biasing
assembly drives needle 9holder 16, towards proximal end 18. Needle holder
16 is guided by temporary 10 engagement of arms 60 with end walls 100 of
short rails 96 into unoccupied 11passageways 98. Needle holder 16 continues
towards proximal end 18 till arms 60 12 abut ridges 102 in passageways 98
and stem 52 abuts abutment surface 70. At this 13point, puncture end 58 of
lance 54 temporarily enters puncture hole 72 of slider 14 at 14proximal end
18 to puncture the patient's skin at the puncture point. 15 16[0091] The
needle holder 16 then retracts into hollow housing 11 towards distal end 17
20 by biasing assembly 12 which was in an overextended position due to
momentum 18 of lancet subassembly 13 and biasing assembly 12 when puncture
end 58 was at the 19puncture point. Biasing assembly 12 was overextended
due to the release of 20potential energy which carried the biasing assembly
12 to a point of over extension. 21Retraction of needle holder 16 by
biasing assembly 12 pulls puncture end 58 of 22lance 54 into hollow housing
11 thereby shielding puncture end 58, which may carry 23blood or other
material from the patient, from puncturing skin of another individual. It
24is to be understood that after actuation of lancet device10 it is no
longer possible to 25return slider 14 and needle holder 16 to their
pre-actuation positions without  WO 2011/014125PCT/SG2010/000231 28
disassembly of the lancet device10. This provides an additional safety
feature as 2lancet device10 can only be used once and should be discarded
after use. It should 3be noted that actuation of lancet device10 is
achieved through sequential arming and 4release of the needle holder 16 by
way of a single continuous motion. 



5 6[0092] A further embodiment of the present invention will now be
described with 7reference to Figs. 12-20. Where like integers are present
in the second embodiment 8they refer to the same or similar features as in
the first embodiment. 9 10 [0093] The second embodiment has differences in
some of the components of the 11lance and has some additional components,
but otherwise functions in an identical 12fashion to the first embodiment.
13 14[0094] The second embodiment has a cap 106 that attaches indirectly to
the hollow 15housing 11. There is also a cap cover 132 that covers an
aperture in the cap 106. A 16guide body 144 is used for assembly of the
slider 14 and the needle holder 16 to the 17hollow housing 11. There is
also a base cap 131 to cover any aperture in the hollow 18housing 11 distal
end. The needle holder 16 in the second embodiment has only two 19arms 60
as opposed to four in the first embodiment. The arms 60 still have a
20drivable surface or engagement surface 64 as shown, and the firing
functionality of 21the needle holder 16, slider 14 and housing 11 is
identical to that of the first 22 embodiment. 24[0095] Detailed features of
the differences in the second embodiment will now be 25described.  WO
2011/014125PCT/SG2010/000231 29 1 2[0096] Toward the proximal end 18 of the
needle holder 16 there is a removable 3guard 130. The removable guard 130
and the needle holder 16 completely cover the 4lance 54. The removable
guard 130 has towards its distal end 18 removable guard 5clips 134 whose
function will shortly be described. 



6 7 [0097] The assembly of the needle holder, lance and removable cover can
be 8 accomplished in a number of ways. However in this embodiment the
needle holder 9 body and the removable guard 130 are moulded over the lance
54 as shown in Fig. 1014. The needle holder 16 and removable guard 130 can
be moulded as one or 11separate pieces over the lance 54. A frangible
region 135 as a thin connecting 12 portion between the body of the stem 52
of the needle holder 16 and the removable 13guard 130 allows breaking of
the removable guard 130 from the body of the needle 14holder 16 for its
removal. In other embodiments where the removable guard is 15moulded
separate to the lance body the retention of the removable guard to the
16lance is by interference fit between the removable guard and the lance.
Once the 17removable guard 130 is removed then the puncturing end 58 of the
lance 54 is 18exposed. 19 20 [0098] The removable guard functions as a
protector for the lance 54 both from a 21damage and hygiene perspective.
The removal of the removable guard 130 at the 22last possible moment prior
to use of the device ensures that the lance is kept 23hygienic and not
damaged. It also protects against damage during assembly and ?Lihandling of
the individual components. 25  WO 2011/014125PCT/SG2010/000231 30 1[0099]
The cap 106 has a base cap aperture 137 through the upper or distal part of
2its construction. This allows the removable guard clip 134 (as indicated
in dotted line 3in Fig. 18a) to engage with the cap 106, once the needle
holder 16 and the slider 14 4 are assembled in the housing 11. A cap cover
132 engages into the space between 5the removable guard clip 134 to retain
them in an outwards position to engage on the 



6 base cap aperture 137; the legs of the cap cover 132 passing into the gap
between 7 the removable guard clips 134. The removable guard 130 may engage
in other 8 ways to the cap 106. Therefore the removable guard 130 is
retained to the cap 106 9 and the assembly of the cap 106, removable guard
130 and cap cover 132 is 10removable as a sub-assembly. 11 12[0100] There
is also present a removable guide body 144 to help with assembly of 13the
lance. The guide body, when engaged with the distal end 20 opening of the
14hollow housing, allows the assembly of the slider 14 and the needle
holder 16 in the 15correct pre-firing orientation with the hollow housing
11. 16 17[0101] Fig. 15(a)-(f) show isometric views of the guide body 144,
provided with a 18guide aperture 140 through its middle. The guide aperture
140 is complimentary to 19the axial cross-sections of the slider 14 and the
needle holder 16. Therefore the 20slider 14 and needle holder 16 can only
be moved through the guide aperture 140 in one rotational orientation. 22
23[0102] The guide body 144 also has a locating portion that consists of at
least one 24elongate guide leg 138. In this embodiment there are two such
elongate guide legs 138. In addition the locating portion consists of a
locating feature 142 that engages  WO 2011/014125PCT/SG2010/000231 31 1in a
complimentary feature 150 in the hollow housing 11 when the guide body 144
is 2inserted into the hollow housing 11. The locating feature 142 will only
engage its 3complimentary feature 150 when the guide body 144 is in the
correct rotational 4orientation about the longitudinal axis. 5 



6[0103] The elongate guide legs 138 are sufficiently long such that they
extend into 7the hollow housing and abut against the free ends 120 of the
short rails 96. If the 8guide body is in the incorrect orientation, such as
the elongate guide legs butting 9 against the free ends of the long rails
94 then the operator / assembly machine can 10detect this as the guide body
will not be is inserted all the way home in the hollow 11housing 11. 12
13[0104] Each elongate guide leg 138 has a guide surface 152 that extends
along its 14length from the guide aperture 140. 15 16[0105] The guide
aperture 140 and guide surface(s) 152 (and 152a) therefore define 17a guide
for the side surfaces of the drive portions 86 of the slider 14, and the
arms 1860 of the needle holder 16. The guide body 144 is located in the
correct orientation 19on the distal end of the hollow housing 11, the
slider 14 and then the needle holder 20are passed through the guide
aperture (proximal ends first) and pass down into the 21hollow housing,
guided by the guide surface 152 to be located in the channel defined 22by
the short guide rail 96, that is on the pre-firing side 154 of the free end
100 of the 23short rail 96. 24 25[0106] In this embodiment there is a
second guide surface 152a extending along the  WO
2011/014125PCT/SG2010/000231 32 1length of a secondary elongate guide leg
138a. This secondary guide surface 152a 2also extends from the guide
aperture 140. The guide surfaces 152 in co-operation 3with their secondary
guide surfaces 152a define a channel from the guide aperture 4140 down to
the pre-firing side 154 of the short rail 96. In this way the slider 14 and
5needle holder 16 cannot go anywhere but into the correct location if the
guide body 



6is correctly engaged with the hollow housing 11. 7 8[0107] In this way the
guide body 144 aides in the assembly of the lance and 9reduces the
possibility of incorrect assembly. Once the slider 14 and needle holder
1016 are located in the correct pre-firing rotational orientation the guide
body 144 can 11be removed and assembly can continue. 12 13[0108] Once
assembled in this manner the upper part of the removable guard 130
14extends through and presents from the proximal portion proximal end 18 of
the slider 1514 and hollow housing 11. The cap 106 can then be located over
the removable 16guard clips 134 and secured thereto. Thereafter the cap
cover 132 can also be 17located into place to lock that sub-assembly
together. If there is any aperture in the 18end of the housing 11 distal
end of the cover 36 then a base cap 131 engages into 19the bottom of the
base 36. In this way the resulting lance device is better sealed 20 against
contaminants and damage. 21 22[0109] In using the second embodiment the cap
106 is twisted or pulled and this 23removes the cap cover 132 and removable
guard 130. This exposes the trigger 24portion of the slider 14 and the
lance is then ready to use. 25  WO 2011/014125PCT/SG2010/000231 33 1[0110]
The slider 14 has a longer stroke to fire the lance. To achieve this, the
slider 2has more axial length of trigger portion exposed than the first
embodiment. This 3ensures that it is a positive action that fires the
device and not a slight or minor touch 4to the trigger portion of slider
14. 5 



6[0111] The hollow housing 11 can also have different external finishing.
This is to 7allow different look and feel to the product. The simplest way
of achieving this is to 8have a changeable cavity side of the moulding that
forms the hollow housing 11, for 9example when the hollow housing is made
from injection moulding of a plastic. In 10this way simple changing of the
cavity side with different textures shape or features 11can allow the
finished hollow housing 11 to have different external features.
12Alternatively, an integral appliqu can be attached to the hollow housing
to create 13different looks to the finished lancet device. 14 15[0112]
Detailed features of the differences in another highly advantageous 16
embodiment as shown Fig. 21 - Fig. 32 will now be described. 17 18[0113]
Fig. 21 shows the exploded isometric view of another embodiment, having a
19cap 206, hollow housing 211, slider 214 with second biasing member 160,
needle 20holder 216, first biasing member 46 and base 180. The hollow
housing 211 defines a 21cavity 186, and has a proximal end 18 and a distal
end 20. 22 23[0114] The slider 214 is slidable at least partially within
the cavity 186 of the hollow 24housing 211 along a longitudinal axis 118
from an outward position to a pushed 25position. As can be seen in Fig. 24,
the slider 214 extends outside of the cavity 186  WO
2011/014125PCT/SG2010/000231 34 1beyond the proximal end 18 of the hollow
housing 211 when in the outward position. 2In Fig. 25, the sliding of the
slider 214 from the outward position to the pushed 3position urges the
needle holder 216 to the extended position. 4 5[0115] The needle holder 216
holds a lance 54. In accordance with a highly 



6advantageous feature, the needle holder 216 is rotatable about and
translatable 7along the longitudinal axis 118 when moved from an initial
position to an extended 8position. This helps reduce the likelihood of
inadvertent triggering of the lance. 9When the needle holder 216 is in the
initial position, the slider 214 is in the outward 10position, as shown in
Fig, 24. When the needle holder 216 is in the extended 11position, the
lance 54 extends outside of the cavity 186 beyond the proximal end 18 12of
the hollow housing 211, as in Fig. 25. 13 14[0116] The first biasing member
46 is positioned within the hollow housing 211 at 15the distal end 20.
First biasing member 46 exerts a biasing force against the needle 16holder
216 toward the proximal end 18 when the slider 214 is moved to the pushed
17position. 18 19 [0117] Fig. 21 shows a second biasing member 160. The
second biasing member 160 can be an elastic band 162 or other biasing
member, best shown in Figs. 31-32. 21The elastic band 162 starts out at
rest and is extended or stretched by the needle 22holder 216 when the
needle holder is in the extended position and acts to bias the 23needle
holder back to the retracted position, and thereby return the elastic band
to ?LIthe at rest position. As seen in Figs. 29-31, the slider 214 has at
least one groove 25164 on the exterior in which the elastic band 162 is
positioned.  WO 2011/014125PCT/SG2010/000231  35 1 2[0118] The needle
holder 216 can comprise a pair of outer wings 166 and inner 3wings 168. As
seen in Fig. 27, the outer wings 166 of the needle holder 216 are 4closer
to the inner wall of the hollow housing 211 than the inner wings 168. The
outer 5wings 166 are optionally angled, so that they slidably engage the
slider 214. 6 



7[0119] When the needle holder 216 is in the extended position and the
lance 54 8extends outside of the cavity (and optionally has penetrated into
the skin 116 of the 9patient) the needle holder 216 will retract back into
the hollow housing 211 due to the 10biasing force of the biasing assembly
12. In some instances it is desirable to provide 11additional biasing force
to retract the lance 54 back into the hollow housing 211. 12 13[0120] The
elastic band 162 advantageously helps to bias the needle holder 216 14back
into the hollow housing 211. When the needle holder 216 is in the extended
15position, the inner wing 168 of the needle holder 216 is pushed against
the elastic 16band 162. The over-extension of the elastic band 162 causes a
build-up in potential 17energy, which urges the needle holder 216 to move
from the extended position to the 18retracted position. In the retracted
position, the lance 54 is retracted back into the 19hollow housing 211.
This can be seen in Fig. 26. 20 21[0121] The needle holder 216 further
comprises a needle guard 172. The lance 54 is 22positioned within the
needle guard 172. The cap 206 defines an interior 188 (see Fig. 2323). Fig.
27 shows the surfaces 174 of the needle guard 172, which are adapted to
24be received by the interior 188. The surfaces 174 of the needle guard 172
engage 25the cap 206 at the interior 188. Removal of the needle guard 172
may be readily  WO 2011/014125PCT/SG2010/000231 36 1accomplished by
twisting the cap. Figs. 22 and 23 show how the cap 206 is attached 2 to the
needle holder 16. The shape of the cross section of the cap 206 and the
3needle guard 172 as shown is effective. Other shapes will be readily
apparent to 4those skilled in the art given the benefit of this disclosure.
5 6 [0122] The cap 206 may be attached to the needle holder 216 by several
different 



7 ways, e.g. by welding the cap 206 to the needle holder 216, by using
adhesive or by 8using a clip on the needle holder 216 that can clip into an
aperture of the cap 206. 9 10[0123] Fig. 28 shows stopper elements 176 in
the interior wall 178 of the hollow 11housing 211. Each stopper element 176
can be formed as a unitary extension on the 12interior wall 178. As a
result of the stopper element 176, movement of the slider 214 13towards the
distal end 20 is restricted, further reducing the occurrences of the lance
1454 protruding out of the slider 214 and hence, out of the hollow housing
211. 15 16[0124] A base 180 at the distal end 20 of the lancet device 210
provides closure to 17 the lancet device 210. The spring 46 is positioned
between the base 180 and the 18needle holder 216. The spring 46 is attached
to the base 180 at a spring holder 182. 19 20[0125] From the foregoing
disclosure and detailed description of certain 21embodiments, it will be
apparent that various modifications, additions and other 22alternative
embodiments are possible without departing from the true scope and
2:3spirit of the invention. The embodiments discussed were chosen and
described to 24provide the best illustration of the principles of the
invention and its practical 25application to thereby enable one of ordinary
skill in the art to use the invention in  WO 2011/014125PCT/SG2010/000231
37 1various embodiments and with various modifications as are suited to the
particular 2use contemplated. All such modifications and variations are
within the scope of the 3invention as determined by the appended claims
when interpreted in accordance 4with the breadth to which they are fairly,
legally, and equitably entitled. 5 6 



WO 2011/014125PCT/SG2010/000231 38 1CLAIMS  2 3What is claimed is: 4 51A
lancet device comprising, in combination: 6a hollow housing defining a
cavity and having a proximal end and a distal end; 7a slider slidable at
least partially within the cavity of the hollow housing along 8a
longitudinal axis from an outward position to a pushed position, wherein
the slider 9 extends outside of the cavity beyond the proximal end of the
hollow housing when in 10the outward position; 11a needle holder holding a
needle, rotatable about and translatable along the 12longitudinal axis when
moved from an initial position to an extended position, 13wherein the
slider is in the outward position when the needle holder is in the initial
14position, and the needle extends outside of the cavity beyond the
proximal end of the 15hollow housing when the needle holder is in the
extended position; 16a first biasing member positioned within the hollow
housing at the distal end, 17the biasing member exerts a biasing force
against the needle holder toward the 18proximal end when the slider is
moved to the pushed position; 19a second biasing member; and 20wherein
sliding of the slider from the outward position to the pushed position
21urges the needle holder to the extended position. 22 2.The lancet device
of claim 1, wherein the second biasing member is an elastic 24band attached
to the slider. 25 



WO 2011/014125PCT/SG2010/000231 39 13.The lancet device of claim 2, wherein
the needle holder engages the second 2 biasing member when the needle
holder moves to the extended position, urging the 3needle holder to move to
a retracted position wherein the needle is retracted back 4into the cavity.
5 64.The lancet device of claim 1, wherein the slider defines at least one
groove and the second biasing member is positioned in the groove. 8 95.The
lancet device of claim 1, wherein the needle holder comprises of a pair of
10outer wings and a pair of inner wings and the outer wings are closer to
an inner wall 11of the hollow housing than the inner wings. 136.The lancet
device of claim 5, wherein the inner wings engage the second 14biasing
member when the needle holder is in the extended position, the second
15biasing member exerts a biasing force to bias the needle holder from the
extended 16position to a retracted position wherein the needle is retracted
back into the cavity. 17 187.The lancet device of claim 5, wherein the
outer wings slidably engage the 19slider. 20 218.The lancet device of claim
1, further comprising a cap defining an interior, and the needle holder
further comprises a needle guard positioned around the needle, 23adapted to
be received by the interior of the cap. 24 259.The lancet device of claim
8, wherein the needle guard has a surface which  



WO 2011/014125PCT/SG2010/000231 40 1engages the cap at the interior. 2
310.The lancet device of claim 9, wherein one of the cap interior and the
needle 4guard surface has a circular cross section, and the other of the
cap interior and the 5 , needle guard surface of the needle guard has a
non-circular cross section. 6 711.The lancet device of claim 8, wherein the
cap is attached to the needle holder 8by one of adhesive and welding. 9
1012.The lancet device of claim 1, wherein the hollow housing further
comprises at 11least one stopper element formed as a unitary extension on
an interior wall of the 12hollow housing, wherein the at least one stopper
element restricts movement of the 13slider toward the distal end. 14
1513.The lancet device of claim 1, further comprising an exterior surface
comprises 16one of an exterior of the hollow housing and an integral
appliqu attached to the 17hollow housing. 18 1914.The lancet device of
claim 1 further comprising a base at the distal end, 20 wherein the first
biasing member is positioned between the base and the needle 21holder. 22
2315.The lancet device of claim 14 further comprising a spring holder,
wherein the 24first biasing member is a spring attached to the base at the
spring holder. 




