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PC i/JP2005/007698 DE CF. T ION LANCET DEVICE FOR FORMING
INCISION Technical Field 5 [00011 This invention generally relates to a
lancet device for forming an incision, preferably a precisely controlled
incision in the skin_or other bodily surface of a patient, for example in a
ﬁe%ﬁ(\l\}ﬁgﬁ K°4Rk0 Bfetred to as an incisjon device hereinafter), and,
more particularly, to disposable 10 incision device which can be
manufactured economically, has a very stable construction and makes it
possible to suppress improper gse dy-gyset: [Bagkground Art 15 [0002]
Various different types of devices are commercially available which can

be used to punckureror pierce pCpatient Rskim Rhase includedeyices;
such as those disclosed in U.B. Patent Nos. 5,133.'30 and 5,755,733,

which are designed to prick the patient skin, for example a 20 finger tip, as
well as devices that are configured to form an incision of a uniform length

and depthcia ltheiskid. [00031 As will be appreciated, devices which can
produce a precisely controlled uniform incision can be used in
déhjunttioniviils al waréetyt of diffeeene medigal tedst$ 225 froeedares andisov i ce
on including, for example, bleed time POT /UP2005/007698 2

for forming an incision, preferably a precisely controlled
incision in the skin or other bodily surface of a patient, for
example in a heel (which is also referred to as an incision
device hereinafter), and, more particularly, to disposable
incision device which can be manufactured economically,
has a very stable construction and makes it possible to

suppress improper use by a user.

Background Art

[0002] Various different types of devices are commercially
available which can be used to puncture or pierce a
patient's skin. These include devices, such as those

disclosed in U.S. Patent Nos. 5,133,730 and 5,755
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which are designed to prick the patient skin, for example a
finger tip, as well as devices that are configured to form an
incision of a uniform fength and depth in the skin.

[0003] As will be appreciated, devices which can produce a
precisely controlled uniform incision can be used in
conjunction with a variety of different medical tests,

procedures and so on including, for example, bleed time
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tests and drawing blood for subsequent coillection, More particularly, one
important use for such incision devices is to form an incision in the skin of
an infant, generally in the heel, so as to enable blood to be collected for
tests, such 5 as metabolic screening tests. [0004; Available incision
ci’e&%i"éé%%%%%r“’aﬁ%?&t‘ﬁ%% a spring arrangement to produce the energy
necessary to drive the cutting blade through the patient's skin. With these
devices, such as the device disclosed in U.S. Patent No. 4,643,189, 10 a

srringdisdypicalhsassembied into the deviee ina hiased condition 50 fha ¢

it is storing the energy which will be used to drive the cutting blade when

the:demice isriiggerned. e Hlasedispring, howeves ragversely affedtsthe s s
stabihty of the device. In particular, the biased spring can make 15

decidental erpremaire triggeting o dischargerofitheadevicgewhicB Ganin the
occur simply through inadvertent touching of the trigger, much more
likely.| Mereoser,thaeing itH @ $pringdin the héased|cenditian &dso fpdaces such
many of the other components of the device under stress resulting in an
20s0oveatlabduction dn grershelf-life ©f she device. [0005) Since it is

enerally preferable to design these devices so that they are disposable
gfﬂ-:‘? 8 4ingR\RE 2 mMhufastLfir aftPassenibly eosts atdalwbysze a spring
important considerations for producing a commercially viable product. 25

HOWEVEY, A8 bliRg Rié Spting infiife BiRgdd YoRdiichs sary to drive the

PCT/JP2 0769 : : : :
c%t/mgoot?{gde t%rough the patient's skin. With these devices,

such as the device disclosed in U.S. Patent No. 4,643,189,
a spring is typically assembled into the device in a biased
condition so that it is storing the energy which will be used
to drive the cutting blade when the device is triggered. The
biased spring, however, adversely affects the stability of
the device. In particular, the biased spring can make
accidental or premature triggering or discharge of the
device, which can occur simply through inadvertent

touching of the trigger, much more likely. Moreover, having
the spring in the biased condition also places many of the
other components of the device under stress resulting in an
overall reduction in the shelf-life of the device.

[0005] Since it is generally preferable to design these
devices so that they are disposable after a single use,
manufacturing and assembly costs are always important

considerations for producing a commercially viable product.

However, assembling the spring in the biased condition
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3 makes the device more difficult to manufacture, sometimes requiring
the provision of special jigs, and resulting in increased manufacturing and
assembly costs for the device. Additionally, if provisions, such as safety
caps, are 5 included to help prevent premature firing or discharge of the

evi é‘J it 2AATFREP hErease materials, and manufacturing and
assembly costs for such provisions. [0006] In order to solve the above
problems, Japanese Patent Kokai Publication No. 2000-245715 provides
3 4Q incision dexiceawhighyisdntended toachieyethe following: beigetimes
manufactured and assembled in a cost-effective manner. forming a

yrifgtmdneision threvgly in the skin,shaving:a stable constrastion whieh i n
helps prevent inadvertent discharge of an incising element and enables

Iy thedeyice tnBave faalongrshelf-bfe;canrcsheing pagkagea svhile heiagdevice.
sterilized in a cost-effective manner. With such device, most of the above
ptabtems arelsubstaniatly selveds s@ thahit zan gehetallyclepsaiddode a
satisfactory incision device. 20 Patent Reference 1: U.S. Patent No.

51831736 dPhaterit Refeparicesn U S! PateritNe. 5/755F33r Rbtentiarge of
Reference 3: U.S. Patent No. 4,643,189 Patent Reference 4: Japanese
PaenfiRoK&I 25 HubRoatioh Nide2o00z4573s materials, and

manufacturing and assembly costs for such provisions.
[0006] In order to solve the above problems, Japanese
Patent Kokai Publication No. 2000-245715 provides an
incision device which is intended to achieve the following:
being manufaciured and assembled in a cost-effective
manner, forming a uniform incision through in the skin,
having a stable construction which helps prevent
inadvertent discharge of an incising element and enables
the device to have a long shelf-life, and being packaged
while being sterilized in a cost-effective manner. With such

device, most of the above problems are substantially solved,
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Patent Reference 1: U.S. Patent No. 5,133,730

N

Patent Reference U.S. Patent No. 5,755,733
Patent Reference 3. U.S. Patent No. 4,643,189
Patent Reference 4. Japanese Patent Kokai

Publication No. 2000-245715
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PCT/JP2005/00 7 698 a Disclosure of the Invention Problems to Be
Solved by the invention [0007] in view of the foregoing, as to the known
disposable skin incision devices, it can be said that almost satisfactory 5
ones have been provided. However, if there is a further problem(s) when
JUEH aEVickE %’r@%%ﬁﬁaqu produced and 4supplied, it is desirable to solve
such a problem. Therefore, the present invention intends to identify the
presence of such a problem(s) and then to solve the same if any. 10

!\ﬂﬁ%r}ﬁ &%qlgeél?etlﬁrgbﬂlﬁr{)% [gqg% The present inventor carried out

intensive studies as to the above mentioned further problem(s), and the

folleying prablemdas been found as to.theipeisien.device 15 disclosed in
Japanese Patent Kokai Publication No. 2000- 245715: when a user of the

demiaeinadvertenily depresses o igeen %:mén@t@ haysingewad@ sposable
firing position while holding the device with fingers, the trigger arm pivots

eveim thoagh i protective coveitisattached saadangetiblate,sot20 hatfactory
the blade is fired with the protective cover, that is, the blade together with

then ecver pivets; ahichpmakes! ik dmpdssible tocuse ithe fineisionsdeviterth e r
(thus, such device becomes wasted). That is., the inventor has found that
thérelisarptsblemivith regard 1@ ehve device disclostddn!y produced and

supplied, it is desirable to solve such a problem. Therefore,

the present invention intends to identify the presence of

such a problem(s) and then to solve the same if any.

Means to Solve the Problems

[0008] The present inventor carried out intensive studies
as to the above mentioned further problem(s), and the
following problem has been found as to the incision device
disclosed in Japanese Patent Kokai Publication No. 2000-
245715: when a user of the device inadvertently depresses
a trigger arm into a housing toward a firing position while
holding the device with fingers, the trigger arm pivots even
though a protective cover is attached to a lancet blade, so
that the blade is fired with the protective cover, that is, the
blade together with the cover pivots, which makes it
impossible to use the incision device (thus, such device
becomes wasted). That is, the inventor has found that
there is a problem with regard to the device disclosed in

Japanese Patent Kokai Publication No. 2000-245715 and
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25 Japanese Patent Kokai Publication No. 2000-245715 and
PCT/JP2005/007698 5 such problem is to be solved, and then reached
the present invention which will be explained below. [00091 The present
invention provides a novel incision device with which inadvertent
discharge’tbgetet WWittthe 5 cover attached is prevented as much as
possible. Such incision device comprises a housing and a lancet guide
assembly having a lancet body and a lancet guide wherein the lancet

B B R B R S g re sent

cover having a stopper which prevents 10an tigger arm

aslpdiFs 1Be lapegtblade | The stappes i$ logated on,a certain position of

a locus which is formed by the trigger arm when the trigger arm moves

sasdo firetthe laicethiade; $o hatiths movement sotthedriager aImds,

prevented. It is noted that the incision 15 device according to the present

invention may hewsubstantially thersame as theriacisientdayicedisclgsed the
in Japanese Patent Kokai Publication No. 2000-245715 (or its

corespordingdh8.dPatentr®;045,295) excepi thahthes incisien Wavices uch
includes the trigger arm which has the 20 above mentioned stopper. Thus,

the conteritscht the patentnpubilication(s) aresncgrporeded hereindy theide
reference thereto. [0010) In the incision device according to the present
assembly having a lancet body and a lancet guide wherein
the lancet body comprises a blade which is covered with a
removable protective cover having a stopper which prevents
an trigger arm from moving so as to fire the lancet blade.
The stopper is located on a certain position of a locus
which is formed by the trigger arm when the trigger arm
moves so as to fire the lancet blade, so that the movement
of the trigger arm is prevented. It is noted that the incision
device according to the present invention may be
substantially the same as the incision device disclosed in
Japanese Patent Kokai Pubiication No. 2000-245715 (or its
corresponding U.S. Patent No. 6,045
incision device includes the trigger arm which has the
above mentioned stopper. Thus, the contents of the patent
publication(s) are incorporated herein by the reference
thereto.

[0010] In the incision device according to the present

invention, the lancet guide assembly includes a lancet body

mounted within the housing for pivotal movement and a
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invention, the lancet guide assembly includes a lancet body 25 mounted
within the housing for pivotal movement and a PCT/JP2005/007698 6
lancet guide. The guide gu ides the cancer blade through an arcuate
cutting stroke during which the lancet blade extends through an opening
if thé H&?s%’&é%%qé fhcet body is pivoted between an unfired position
and a fired 5 position (i.e. a position after tiring). Such lancet guide is
composed of a guide member provided on the lancet body and a

coipRlementary uide member provided on trﬁehpﬁﬁig%iagcié%oget hrough an

members cooperate to ensure thatthe lancet blade passes through

piedeternained Rathy 10;:Coneretaly. iths guide-Meppher)is @ convexppxtion

which the lancet body includes as described below, and the

Coeraentary guige mambel SAMPESAS AlgHidedaGassy located in 1he, c et
housing which guides the convex portion. In other embodiment, the guide

remberiis @ coacave pertior; 45 and the toraplementary guide mempers d
comprises a guide protrusion located in the housing which guides the

concaveo poftion. [G0D b The indsibadévice ggcording to thenpreseguide is
invention also includes a trigger mechanism having a 20 trigger arm

nSUMtE@ fretHe o isigg ot pivotanmiovernent vhemeen a téeely-anfiret body
position and a firing position. A spring element is arranged within the

h%[]gna SGeRtRAgiientary guide member provided on the

housing, and those members cooperate to ensure that the
lancet blade paases through a predetermined path.
Concretely, the guide member is a convex portion which the
lancet body includes as described below, and the
complementary guide member comprises a guide recess
located in the housing which guides the convex portion. In
other embodiment, the guide member is a concave portion,
and the complementary guide member comprises a guide
protrusion located in the housing which guides the concave
portion.

[0011] The incision device according to the

racaoant
LIt S 5 0 S

e

invention also includes a trigger mechanism having a
trigger arm mounted in the housing for pivotal movement
between a ready-to-fire position and a firing position. A
spring element is arranged within the housing such that it is
an unbiased conditicn when the trigger arm is in the ready-
to-fire position and is biased as the trigger arm pivots

towards the firing position. The trigger mechanism and the
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an unbiased condition when the trigger arm is in the ready- to-fire position
and is biased as the trigger arm pivots 25 towards the firing position. The
trigger mechanism and the PCT/JP2005/007698 spring element are
confTigured such that the biased spring element is released when the
tﬁ&ge/r“'éjrﬁwope%%%ﬁﬁég firing position. and the spring is arranged such
that when it is released, it exerts a force on the lancet body which Pivots
5 the lancet body from the unfired position to the fired position and

therehy-moves the lancet bladethrgughythe eytting stroke. Bffects.of the - ¢

Invention 10 [0012] In the incision device according to the present

iBvenii@mn tthe W@t%@‘é%@?%@h neludes the %‘QBP% = ”ﬂ%té_'&% es the firing
movement of the trigger arm is prevented unless the protective cover is

remeved i hus, whendhe protastive 39 covef dsdnancsaitached gondition s

to the device, the trigger arm cannot fire the lancet even though the
triggemaraxs ipressed intetie housing. BREEFDESGRIRIAQNVEAETHEY ots
DRAWINGS 20 [0013] [Fig. 11 FIG. 1 is a schematic perspective view of

drn dlustratieé skindmcisiomdeviee coristracted insattordadnce hwithi thed
teachings of the present invention. [Fig. 2] FIG. 2 is a schematic exploded
pefspdiive and thereby moves the lancet blade through the

cutting stroke.

Effects of the Invention

[0012] |

In the incision device according to the present invention,
the protective cover includes the stopper, so that the
movement of the trigger arm is prevented unless the
protective cover is removed. Thus, when the protective
cover is in an attached condition to the device, the trigger
arm cannot fire the lancet even though the trigger arm is

pressed into the housing.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013]

[Fig. 1] FIG. 1 is a schematic perspective view of an
ilfustrative skin incision device constructed in accordance
with the teachings of the present invention.

[Fig. 2] FIG. 2 is a schematic exploded perspective

view of the incision device.
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25 view of the incision device. PCT/JP2005/007698 8 [Fig. 3] FIG. 3is a
schematic perspective view of the housing of the incision device. [Fig. 41,
FIG. 4 is a schematic perspective view of the trigger mechanism of the
incision device which mechanism comprises the spring element of the
ihcisidn F&é@igé,/.o[&?g@ %f FIG. 5 is a schematic perspective view of the
lancet body of the incision device. [Fig. 6] FIG. 6 is a schematic
perspective view of the incision device while the housing is opened in a

ready-tq+1Qfirg condition pripr 19 usen[E1g.7 E1G. o/ 15 ﬂ%agq qw of the

perspective view of the incision device similar to that shown in FIG.

wherein the drigges arm-akmest fukbwderressed toward the firing position
so that the spring element is in a full compression condition. 15 [Fig. 8]

FIG. 8 i$ migchematicigerspective \dew efrthet icisie devce similaniow of the
that shown in FIG. 6 wherein the trigger arm has fully been depressed

into greesfirimg gookition sanddhiet sring eliesment isidischiesging thenlaneethanism

blade so as to drive the lancet blade through its cutting stroke. 20 [Fig. 9]

FIG "9iig b schdmatics perspective vievn of thet assembled dncisienvdeice

which corresponds to that shown FIG .8 wherein the lancet blade is

moving [ﬁr&)gyﬁﬁs (;Fult{ﬁq.g Streke. schematic perspective view of the

lancet body of the incision device.

[Fig. 6] FIG. 6 is a schematic perspective view of the
incision device while the housing is opened in a ready-to-
fire condition prior to use.

[Fig. 7] FIG. 7 is a schematic perspective view of the
incision device similar to that shown in FIG. 6 wherein the
trigger arm almost fully depressed toward the firing position
so that the spring element is in a full compression condition.

[Fig. 8] FIG. 8 is a schematic perspective view of the
incision device similar to that shown in FIG. 6 wherein the

trigger arm has fully been depressed into the firing position

and th

(¢}
w
e

ring element is discharging the lancet blade so
as to drive the lancet blade through its cutting stroke.

[Fig. 9] FIG. 9 is a schematic perspective view of the
assembled incision device which corresponds to that shown
FIG.8 wherein the lancet blade is moving through its cutting
stroke.

[Fig. 10] FIG. 10 is a schematic perspective view of

the incision device similar to that shown in FIG. 6 wherein



[Fig. 16] FIG. 10 is a schematic perspective view of 25 the incision device
similar to that shown in FIG. 6 wherein PCT/JP2005/007692 9 the lancet
blade is near the and. of its cutting stroke. [Fig. 11) FIG. 11 is a
schematic perspective view of the incision device similar to that shown in
FIG. & whefdin/ 8 fifiig $equence has been completed. 5 Explanation of
References [001411 in the drawings, refetence numbers indicate the
following members: 20 ... incision device, 22 ... housing, 10 24 ... lancet
t gcess 3 trlg chanism, 32
a!rﬁ]d%% <%r6|fg)§((;1%e}r’i éc%uatlng e eé?rr{e?l? IQF%pg rluigS T'Igr%e:’ttt?gi? ?40
blade Idery , 46,44 b ortjon, 51,52. is, 15.6
sprlngricl?gmenﬁ&ﬂ irst e?ldg%zla %?gﬁe%e%nétt 66 P < r‘f&e %ag' VEeah 2 of

St»'iﬁfécﬁn 05 FOAPERANG cam, sutface, ?% at pé‘?i%%'ign’Hg F(&6 wherein

groove, 716 ... expandable section, 80 ... slot. 82 engaging
p@rﬂ@n;,rB@ 35@.@.@@@61 a3 §q9@@rgt|@g,ﬁ¢g¢:@§§d protective cover, 90

.. Sheath portion, 92 ... flange portion, 94 ... opening, 100 ... stopper, 102
5 .. opening
Explanation of References

[0014] In the drawings, reference numbers indicate the

following members:

20 ... incision device, 22 ... housing,

10 24 ... lancet blade, 27 ... post, 29 ... recess,
30 ... trigger mechanism, 32 ... trigger arm,
34 ... trigger actuating element, 36 ... opening,

38 ... lancet body, 40 ... blade holder,

42 ... arm, 46, 48 ... bearing portion, 51, 52 ... axis,

15 60 ... spring element, 62 ... first end, 64 ... free end,
66 ... catch, 68 ... cam surface,
70 ... cooperating cam surface, 72 ... projecting lug,
74 ... groove, 78 ... expandable s section, 80 ... slot,

82 ... skin engaging portion, 84 ... ridge,
20 86 ... cooperating edge, 88 ... protective cover,
90 ... sheath portion, 92 ... flange portion,

94 ... opening, 100 ... stopper, 102 ... opening

Embodiments to Carry Out the Invention

25 [0015] Those and other features and advantages of the
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Embodiments to Carry Out the invention 25 [00151 Those and other

features and advantages of the PCT/JP2005/007698 10 invention will be
more readily apparent upon reading the following description of preferred
exemplary embodiments of the invention and upon reference to the

dccdmipa Qi%a/%Pa(v@i?@s, While the inveption will be described and 5
disclosed in connection with certain preferred embodiments and

procedures, it is not intended to limit the invention to those specific
embediments g1 presedires-Rathenityis intgnded to copes@lsuehing the
alternative embodiments and modifications as fall within the spirit and

Seone Gfithe ParvantianolQ04 6] Redesingenow Mors Pasticulany i RiGSe nt s
1 and 2, there is shown an illustrative incision device 20 which can be

used kepieduse @ incision of apreciselyreontrelled lengtharchaepthivang
bodily surface of a patient, for 15 example a heel, in accordance with the
pesemt nyention, hThe irfcision devideam thei présentiagentidretsaan d
relatively simple and very stable construction, makes it difficult to trigger

thie tleldcednaduertently sarid alsoveridbles itselfrtophave arekitieehoy ments
shelf-life even at elevated 20 temperatures. [0017] The illustrated incision
delite RUCGEREANG tnclides B Pbusing 22 alahet Fody 3B8cdmprdiigon to
atnhlgglgmgpecific embodiments or procedures. Rather it is

intended to cover all such alternative embodiments and
modifications as fall within the spirit and scope of the
invention.

[0016] Referring now more particularly to FIGS. 1 and 2,
there is shown an illustrative incision device 20 which can
be used to produce an incision of a precisely controlled
length and depth in a bodily surface of a patient, for
example a heel, in accordance with the present invention.
The incision device of the present invention has a relatively

simple and very stable construction, makes it difficult to

vice inadvertently, and alsc enables itself to

LGiihd QI CHIGRICY 1L Wi W

tricaoer the d
irigger tne

[¢)]

have a relatively long shelf-life even at elevated
temperatures.

[0017] The illustrated incision device 20 generally includes
a housing 22, a lancet body 38 comprising an incising
element or lancet blade 24, which in this instance
incorporates an inclined cutting edge (see FIG. 7), and a

trigger mechanism 30. The lancet body 38 and the trigger
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element or lancet blade 24, which in this instance incorporates an inclined
cutting edge (see FIG. 7')., and a. 25 trigger mechanism 30. The lancet
body 38 and the trigger PCT/JP2005/007698 11 mechanism 30 upon
triggering moves the lancet ,;lace through a cutting stroke that can create
gg*rgé(:' 24Adisidtlih&Ré& skin of a patient As shown in FIG. 3, the housing
22. in this instance, comprises two ideniical mating halves 5 which can be
formed of a plastic resin material. In the illustrated embodiment, the two

Nl %%%ﬁh@ MO%%”%(?% ﬁ%@%ﬁgg@ﬁﬂ%% GofpeX Pé’F\“i?Q% 3

recess (or concave p rtlon) ent at the corners of the

QPROSINgrSide suchiihgt e Buhalves ofdhe Beusig canlQhe spappeds o

together. In other embodiment, those two halves may be connected

tngether atiane sidextheraobby a hinge B WA1R] FaractyatingorHitging 22,
the incision device 20, the device 20 includes a trigger means or

mechanisim 30 4.5 crovallerhetween & tgadyde-fiteposition (g, BRowe s

in FIGS. 1 and 6) and a firing position (e.g., shown in FIG. 8). The trigger
methanisna 80pin thisrcase] includes latigger asm 32 havingza.trigget h e
actuating element 34. As Shown in FIG. the trigger arm 32 extends

ahgutdriy firughten @0 iopening BB 4n thectop aftiseshodisime2P and anay 2 2
from the housing so as to be easily accessible for actuation by a

have a mating post (or convex portion) 27 and recess (or
concave portion) 29 arrangement at the corners of the
opposing side such that the two halves of the housing can
be snapped together. In other embodiment, those two
halves may be connected together at one side thereof by a
hinge 28.

[0018] For actuating or firing the incision device 20, the
device 20 includes a trigger means or mechanism 30
movable between a ready-to-fire position (e.g., shown in
FIGS. 1 and 6) and a firing position (e.g., shown in FIG. 8).
The trigger mechanism 30, in this case, includes a trigger

~
B

rm 32 having a trigger actuating element

w

3 ‘r.:%". :i",

UV

w
w

FIG. 1, the trigger arm 32 extends angularly through an
opening 36 in the top of the housing 22 and away from the
housing so as to be easily accessible for actuation by a
user. The trigger actuating element 34 is connected to the
trigger arm 32 adjacent the free end thereof (the left with
reference to FIG. 1) and extends away from the trigger arm

32 and back towards and into the housing through the
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user. The trigger actuating element 34 is connected to the trigger arm 32

adjacent the free end thereof (the left with reference to FIG. 1) and

extends away from the trigger arm 25 32 and back towards and into the

housing through the 12 opening 36. As is described in greater detail

below, the trigger mechanism 30 can bé4ised to actuate the incision

device through depressing the trigger arm 32 such that it is displaced

FRGADG R of 5 ¢ RS ARG TatR ol oAl Relewt Boryrismenppertaaisn 30

%t b(e%s the | %Pet blade 24 when_5 the blade 24 moves through its cutting
S .B'SHJSH%\)ée (ARG ISH s dEmsbuilarmsStRAdRedtiBeay arm

ncl anc SP lder 40 hICh is connected to a lever or
gw earrﬁ]ff\ ?gﬁl ﬁ?%\gHY/\’% ¥ 'RVSRLtRE B fPRSEn unfired

?@?*@Th%‘?.‘fus‘iﬁ% i R SUHER Rl A 10 Ater e 24 when
ST R %%tf o el ?gsa%’ea%se&%n% ASHF e
e S e Ry P r°“Leﬁeesﬁ«;L9er 40
AR 852'%9%?05@5;8%%‘rrﬁnﬁ%rfr?sgp*é'c Vaiﬁg”éﬁﬁ@?ﬁé% be.
ueise BasaRied I IBURBARE e ek el S S oo

together so as to form a single piece s rucfur S ‘case, no

AL e g OB A B
holder 40 is integrated with the lancet arm 42, but they may be separate
members which are assembled together.

[0020] In order to allow the trigger arm 32 and the lancet body 38 to pivot
pivot axes 51 and 52 are provided to their pivoting ends, and bearing portions
46 and 48 which bear the axes are also provided. In the illustrated embodiment,
the trigger mechanism 30 and the lancet body 38 are separate members
respectively. They may be, however, integrated with an intermediate member
which connects them together so as to form a single piece structure. In this
case, notches may be provided between them and the intermediate member so

as to allow pivoting around the notches.



10

15

20

25

[002] For driving the lancet body 38, and it turn, the lancet blade 24,
through the cutting stroke, the incision device according to the present
invention includes a spring means or element 60. in accordance with one
aspect of the 5 present invention, in order to provide the incision device 20
\ﬁiEﬁTa( ord %ﬁﬁ@%@ﬂétruction, the sprirgg element 60 can be configured
such that it can be assembled into the device in an unbiased condition
and remain in that unbiased condition until the device is actuated or fired.

Agrgrdinglys 10 the mg%%evigﬂ 20 Is gasier tg @sse '?nMgﬁﬂYe{h e

since thé spring element 60 Is not biased, it does not apply any force

whigh would stress atherglemghts: or exampley the-lapeet arm 32)afthen

incision device, thus, malfunctions are much 'less likely even when the

devicedmscheen stored 1s for a reladivebnlong peried ohtimesoruates a spring
elevated temperature. Additionally, in the illustrated embodiment, the

spring referoent 66 ris éntegbdied direattydotodhettiggar tmeshanism 88.ct of the
[0022] As shown in FIGS. 6 and 7, the spring element 60 is 20

inteerelated withethe ittiggerrmechemisim3@ such thattthe mmoviement afé¢hece 20
trigger arm 32 from the ready-to-fire position (FIG. 6) towards the firing
pbsitiorebiaisesthe t 8frieg efenfelfts0! if the tilustatad regnisddiment, tHeO can
spring element 60 has a generally V-shaped configuration 25 and is

dORsrRiddDr B RateHAWhith lehbiiésthe Spfisg PaRbPJoDBI00 1698 device

in an unbiased condition and remain in that unbiased
condition until the device is actuated or fired. Accordingly,
the incision device 20 is easier to assemble. Moreover,
since the spring element 60 is not biased, it does not apply
any force which would stress other elements (for example,
the lancet arm 32) of the incision device, thus, malfunctions
are much less likely even when the device has been stored
for a relatively long period of time or at elevated
temperature. Additionally, in the illustrated embodiment,
the spring element 60 is integrated directly into the trigger
mechanism 30.

[0022] As shown in FIGS. 6 and 7, the spring element 60 is
interrelated with the trigger mechanism 30 such that the
movement of the trigger arm 32 from the ready-to-fire
position (FIG. 6) towards the firing position biases the
spring element 60. In the illustrated embodiment, the
spring element 60 has a generally V-shaped configuration

and is constructed of a material which enables the spring
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14 element to he resiliently compressible. Preferably, the spring element
60 is constructed of a plastic ,resin material in order to reduce costs,
however, it will be appreciated that other materials could be used,
including a metal. As 5 shown in FIG. 6, a first end 62 of the spring
J&ﬁéﬁ?@o"&%%ﬁé&éd to the trigger acfuating element 34 while a free
end 64 of the spring element is arranged, when the incision device 20 is
assembled, in engagement with an internal catch 66 formed on the inside

of eng, side ofthehausing; 22, 10 Thys, whea the triggepam 32.is pivoted,

towards the firing position suchthat the state shown in FIG. 6 is

copyertgddocthessiate shownip rd@r (f cthednayementpf the triggeh material
actuating element 34 causes the first end 62 of the spring element to

move tawards the tiee-end 64 of the spring 4b element whichsis helddnate d
place by the catch 66, thereby biasing the spring element 60. [0023 As
reladity sekr fromethe dermparison of FHG UG with FG.| dthedascenbady . As

38 contains the protective cover 88 in FIG. 6 while the cover is removed

i IFIGY 7. TheF20prdtectivéicover 88icovers aridh prateotsthe ddmcetdatedd€ 0 is

24, and also prevents the trigger actuating element 34 from moving
tOWArE el 84tchte6 Whelf tHé protacthecdoved 88 ehaerivt biserwérieverl free
from the blade holder 40. In order to prevent such movement, the

FrotEciRe Qverss amigtises M &ibhpér 2004Hihds 1¥caRE dhg incision

locus formed by the o . .
délajvnc;e S% ys assembled, in engagement with an internal

catch 66 formed on the inside of one side of the housing 22.
Thus, when the trigger arm 32 is pivoted towards the firing
position such that the state shown in FIG. 6 is converted to
the state shown in FIG. 7, the movement of the trigger
actuating element 34 causes the first end 62 of the spring
element to move towards the free end 64 of the spring
element which is held in place by the catch 66, thereby
biasing the spring element 60.

[0023] As readily seen from the comparison of FIG. 6 with
FIG. 7, the lancet body 38 contains the protective cover 88
in FIG. 6 while the cover is removed in FIG. 7. The
protective cover 88 covers and protects the lancet blade 24,
and also prevents the trigger actuating element 34 from
moving toward the catch 66 when the protective cover 88
has not been removed from the blade holder 40. In order to

prevent such movement, the protective cover 88 comprises

a stopper 100 which is located on a locus formed by the
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PC T/J P2005/007698 15 rnovernent of the end of the trigger actuating
element 34, (thatis, the free end thereof). Therefore, in the state shown
in FIG. 6, even though the trigger arm 32 is depressed into, the end of the
trigger actuating element 34 5 abuts against the stopper 100, so that it
c%?r@t”’ﬁaa\(}g A %élagr?y more. However,.in the state shown in FIG. 7, the
protective cover 88 has been removed. In this situation, it can generally
be determined that the user of the device has removed the protective

covel, 88 ferthe,purpese.of wising (10:the jacision device.rand thys the.gnds 4

of the trigger actuating element 34 can move toward the catch 66 as

descrbad below. fen, by deprassingrthe trigger amm 32, thefree end 64
of the spring member 60 which is held by the catch 66 can be released so

asto dischargeiiBie lancety &% biade 24 [0024} 1 og teteasingnthespréng

element 60, the trigger actuating element 34 is configured so as to

disepgagesthe freecent 64 efrthie spririgeelemgntdnora the aatchy66 bmngee nt 34
the spring element 34 is biased and the trigger arm 32 20 reaches the

fieiRg poshipn B3ShdWwe irs IES.€7 ahd 8. Mare idpectifitatiy randriclined e ahead
cam surface 68 is provided on an end of the trigger actuating element 34

whith Ehgafes &l e¥opEting tath 8uffhgéd 7054t e 'endi of tHe springh e

element 60 to push the free end 64 of the spring element 60 _ _ ‘
protective cover 88 has been removed. In this situation, it

can generally be determined that the user of the device has
removed the protective cover 88 for the purpose of using
the incision device, and thus the end of the trigger
actuating element 34 can move toward the catch 66 as
described below. Then, by depressing the trigger arm 32,
the free end 64 of the spring member 60 which is held by
the catch 66 can be released so as to discharge the lancet
blade 24.

[0024] For releasing the spring element 60, the trigger
actuating element 34 is configured so as to disengage the
free end 64 of the spring element from the catch 66 once
the spring element 34 is biased and the trigger arm 32
reaches the firing position as shown in FIGS. 7 and 8.

More specifically, an inclined cam surface 68 is provided on
an end of the trigger actuating element 34 which engages a
cooperating cam surface 70 at the end of the spring
element 60 to push the free end 64 of the spring element 60

off the internal catch 66 as shown in FIGS. 7 and 8.
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25 off the internal catch 66 as shown in FIGS. 7 and 8.
PCT/JP2005/007698 16 [0025] in order to drive the lancet blade 24
through the cutting stroke, the spring element 60 is arranged such that

hen it is released, the free end 64 of the spring element strikes or
%%rﬁéﬁs‘a‘gﬁdﬁ’ (r?éﬁ BL?sanes the lancet blade holder 5 40 of the lancet body
38. As shown in FiG. 8, the initial hammering force causes the lancet
body 38 to begin to pivot about the pivot point defined by the pivot axis 52

queh they begring partion A8, pf e dancethody thereby.starting, movemen o
of the blade holder 40 and, in turn, the lancet 10 blade 24 through an

ateuate pathraftes thenipitiah harameringifarce is @ppliegds the feeiend 4, that
of the spring element 60 comes over the external surface of the blade

holden40t (as stowmis,FdGInG T0apddnly amd contimiess torpushdhe ment
blade holder 40 through the arcuate path 15 resulting from the pivotal
rmovengentaf the lameetrsodyr38 thamtheuwmfired position tacthe firledde holder
position [0026] In order to ensure that the cutting stroke of the lancet

bldte 24 isepreeisely coreraied, dhe lArcettbodyrBg nisfabaptéd such thattial

the blade holder 40 moves through a 20 precise arcuate path as the
|8RBBEdY 38 i§Pivicted Behfcer e UAfire@ pdarioly and the fre@in to
position. Moreover, the lancet arm 42 of the lancet body 38 includes, in

RIASZTRB Y dererRly SlaPiaed BipaRAbRY (he Pivot axis 52 and
the bearing portion 48 of the lancet body, thereby starting
movement of the blade holder 40 and, in turn, the lancet
blade 24 through an arcuate path. After the initial
hammering force is applied, the free end 64 of the spring
element 60 comes over the external surface of the blade
holder 40 (as shown in FIGS. 8, 10 and 11) and continues
to push the blade holder 40 through the arcuate path
resulting from the pivotal movement of the lancet body 38
from the unfired position to the fired position.

[0026] In order to ensure that the cutting stroke of the
lancet blade 24 is precisely controlled,
is adapted such that the blade holder 40 moves through a
precise arcuate path as the lancet body 38 is pivoted
between the unfired position and the fired position.
Moreover, the lancet arm 42 of the lancet body 38 includes,
in this instance, a generally oval-shaped expandable
section 78 which permits linear expansion of the guide arm

42, and thus the lancet body 38 as exemplified by the
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section 78 which permits linear expansion of the guide arm 25 42, and
thus the lancet body 38 as exemplified by the PC T/JP2005/007698 1 7
change in shape of the expandable section 78 in FIGS. 7 and 8. As will

e iated, the expandable section 78 permits a projecting lug 72 of
t%ga:gﬁ{:%%ﬁél /e?%f%gtg%oe guided via an elongated concave portion or

groove 74 in the 5 housing through a precise arcuate path, in which the
lancei blade 24 is first brought into a cutting position (FIGS. 7-8), then

exgeHesAa GUtRg:siroke(R1GS.B8:10) andifinallys mougsintoca safe |5 7
at-rest position (FIG. 11), 90027] The expandable section 78 preferably

has @ shape,s 14 such @sdhe evalshape intthe ikustrated embedinenton 78
which has bilateral symmetry. The bilaterally symmetrical shape of the
expandahlezsartione’s: atigwsitbe Tahcet biody 38 toc expanddrea lipearo be
direction even though the spring element applies a force in a generally

lateral eliteetion atheesloynibadrsuiring that precise rdontrol@vey the prafifedofin the
the arcuate cutting path is maintained. More specifically, 'he bilaterally
dymirtetricaltsHape Of tife BXFahdabl@ sectivhe7 ® aik,, 3 prevBntthe haidea ncet
arm 42 a d thus the lancet body 38 from being angularly deflected as a

resAIESr thé inftidl B thamfieRRg foRde apphied by Bersphing erenmént@s; 7-8),
the forces resulting from movement of the proj(%cicgingglug?%J )72 through the

foBVE 9X St tRAE fErded restiting fromane” and finally

moves into a safe at-rest position (FIG. 11).

[0027] The expandable section 78 preferably has a shape,
such as the oval-shape in the illustrated embodiment, which
has bilateral symmetry. The bilaterally symmetrical shape
of the expandable section 78 allows the lancet body 38 to
expand in a linear direction even though the spring element
applies a force in a generally lateral direction, thereby
ensuring that precise control over the profile of the arcuate
cutting path is maintained. More specifically, the
bilaterally symmetrical shape of the expandable section 78
helps prevent the guide arm 42 and thus the lancet body 3
from being angularly deflected as a result of the initial
hammering force applied by the spring element 60, the
forces resulting from movement of the projecting lugs 72
through the groove 74, and the forces resulting from the
fancet blade 24 cutting through the skin.

[0028] As shown in FIG. 7, before the incision device 20 is

actuated, the lancet blade 24 is arranged entirely inside of
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lancet blade 24 cutting through the skin. ;0028] As shown in FIG. 7, before
the incision device 20 is 25 actuated, the lancet blade 24 is arranged
entirely inside of PCT/JP2005/007698 18 the housing 22. During the tiring
sequence, the lancet blade 24 first moves into a position wherein the
bFra%E/ é?l%%%lg/tﬂpgﬁ%sa sic’ 80 formed g an arcuately shaped skin
engaging portion 82, as shown, for example, in FIG, 9. 5 The lancet blade
24 then moves through a precise cutting stroke. After the cutting stroke is

completed.he, cenfiguration, of the guiding groove 74 jn the *mge;i;”gn cet

causes the lancCet blade 24 to retract back into the housing, as shown In

FiGa 4 suthat the dneision deyice sap be 10 flisppped-of withqut any ¢ o

exposed cutting edges which may cause injury. [0029] Of course, it will

bexunsietstoed that ¢he icision devicer2A sanibe designed iareate Al pe d
incision having a wide variety of different dimensions. For example, in

opeilh prefergdhempaodiment, &irougb vaningrthefeanfigusation ef the FIG. 9.
housing 22 (for example, the arcuately shape of the skin engaging portion
8pJandfon thetshapel of thé lahest bladecd, tdr moigionalgvicedCar beutting
provided which is capable of producing an incision of anywhere between
2Dtapproximafdly 10 Bifinttot210 erf in@lepth S[0030) nl erided tofrevent

the incision device 20 from o , _
configuration of the guiding groove 74 in the housing
causes the lancet blade 24 to retract back into the housing,
as shown in FIG. 11, so that the incision device can be
disposed of without any exposed cutting edges which may
cause injury.

[0029] Of course, it will be understood that the incision
device 20 can be designed to create an incision having a
wide variety of different dimensions. For example, in one
preferred embodiment, through varying the configuration of
the housing 22 (for example, the arcuately shape of the
skin engaging portion 82) and/or the shape of the lancet
blade 24, an incision device can be provided which is
capable of producing an incision of anywhere between
approximately 0.5 mm to 2.0 mm in depth.

[0030] In order to prevent the incision device 20 from
being reused and thereby compromising the sterility of the
device, the trigger mechanism 30 is configured such that

the device can be fired only once. Specifically, once the

trigger arm 32 reaches the firing position, a ridge (or a
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being reused and thereby compromising the sterility of the device, the
trigger mechanism 30 is configured such that the device can be fired only
once. Specifically, once the 2 5 trigger arm 32 reaches the firing position,
a ridge gor a PCT /JP2005/007698 19 protrusion) 84 formed on the trigger
a{%ﬁlgﬂ‘hg‘?e(?@rﬁé%? 35 9c—?ngages a coopergting edge 86 formed in the
housing 22 to prevent return of the trigger arm 32 toward the ready-to-fire
position as shown in FIG. 6. Thus. the engagement of the 5 ridge 84 with

the Hpusing prevents e incision, device 20, fram being terloaded ange iy 54
has been fired. [0031; To simplify sterilization"and packaging of the

iagigiongdeyice 20 ayemovable eQueemay e, pravded wiHeh AoVt Retho 2 1o
the lancet blade 24@85{1d the skéﬁl 10 %ngaging portion 82 of the housing.%t

Noreparticulatyras cshewe inrfri{a% & ands®: thewlade holder 4@ afy -to-fire
the lancet blade 24 is connected to a snap-off or pull-off removable cover

g8uhicto may besdisengagedriain the blade holder 44cvig a grercutrslitof the
89 to uncover the lancet blade 24. The 15 slit does not necessarily reach
thedgricet Hlade raridh theh tansethinldecarelrthe dover imay beoconheeted: 20
together through a notch portion. [032 in k e ilk Strad 4 fil L.e removah{

from ibeingdenlsaifhes, covee 88 iRdudeseprotective sheath

portion 90 which shields the o ‘ “

[0031] To simplify sterilization and packaging of the
incision device 20, a removable cover may be provided
which covers both the lancet blade 24 and the skin-
engaging portion 82 of the housing. More particularly, as
shown in FIGS. 1, 5 and 6, the blade holder 40 of the lancet
blade 24 is connected to a snap-off or pull-off removable
cover 88 which may be disengaged from the blade holder 44
via a pre-cut slit 89 to uncover the lancet blade 24. The
slit does not necessarily reach the lancet blade, and the
tancet holder and the cover may be connected together
through a notch portion.

(0032] In the illustrated embodiment, the removable cover
88 includes a protective sheath portion 90 which shields the
lancet blade 24 from contamination and a protective flange
portion 82 which protects the arcuate skin engaging portion
82 of the housing 30 against contamination. It is noted that
in the incision device according to the present invention,

the protective flange portion 82 comprises a stopper 100 as

described above, which extends into the housing through an
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20 lancet blade 24 from contamination and a protective flange portion 92
which protects the arcuate skin engaging portion 82 of the housing 30
against contamination. It is noted that in the incision device according to
the present invention, the protective flange portion 92 comprises a

srfo%ﬁérl 768 %8/85 48&ibed above, whigg extends into the housing
through an PCT/JP20051007698 20 opening 102 which. is provided to rs
side of the housing. Such stopper 100 functions to prevent the trigger arm

S@pféqmrbgi%%ﬁ%?%ﬁ inadyertentiy.intq the, hgv&@go%”\ﬂ] g%qygﬁ g8

is removed before using the incision device. 5 As shown in Sland®é,

the sheath Perien 900ef theneaverextends trgughanopening 24-inthg, 3o

side of the housing 22 such that It can be easily grasped and removed

from thedaneet biadered yéich dscairapged entirely, vathin dhe AOWsiAg, until

prior to use of the incision device. When the 10 cover is removed as
deseribed, the 8pper 200osimdltanetusty bacomes absent iso that thevice
trigger arm is able to forward toward the catch 66. Because of the
efnploymientofi the-rehdvablercaver, 88thus desttibedponly thé ancétt h e
blade 24 itself must be sterilized and thus, there 15 is no need to encase

e arititedrdiSion selivein Steriired packayihg) 40083h Fouiseéahef the

incision-type device 20, the cover 88 is pulled from the lancet blade 24
ﬁh%@hqge%geﬁmé%g@mat it can be easily grasped and removed

from the lancet blade 24, which is arranged entirely within
the housing, prior to use of the incision device. When the
cover is removed as described, the stopper 100
simultaneously becomes absent, so that the trigger arm is
able to forward toward the catch 66. Because of the
employment of the removable cover 88 thus described, only
the lancet blade 24 itself must be sterilized and thus, there
is no need to encase the entire incision device in sterilized
packaging.

[0033] To use the incision-type device 20, the cover 88 is
puiied from the lancet blade 24 through the opening 94 in
the housing so as to uncover the cutting edge of the lancet
blade 24 and also allow the trigger arm 32 to be depressed
while exposing the skin engaging portion 82 of the housing
22. Next, the skin engaging portion 82 of the housing is
pressed against a patient's skin. Thereafter, the trigger
arm 32 of the trigger mechanism 30 is simply pressed

downwardly toward the firing position, as shown, for
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the housing so as to uncover the cutting edge of the lancet 20 blade 24
and also allow the trigger arm 32 to be depressed while exposing the skin
engaging portion 82 of the housing 22. Next, the skin engaging portion 82
of the housing is pressed against a patient's skin. Thereafter, the trigger
arm 32 sztﬂggftfiﬁé)@raﬁw%chanism 30 is simply pressed 25 downwardly
toward the firing position, as shown, for PCT/JP2005/007698 21 example,
in FIG. ', in order to fire the incision device 20. Once the trigger arm 32

rsa%ﬁ%sgtr@ firingpesition, the c?,paie% %'ggﬁg%%@ displaced ﬁfogw{eog 20.

catch 66 in the housing and strikes the er 40, and pushing it

thypugh m@rﬁq@tﬁ SHtting cyste andyintpdhe safety pAgition,agajn within o

the housing. As will be appreciated, having the trigger arm and the

apeningfas terdlancetidlade @rieptercanpdioining.ss eRpAsRAd® in the
opposing, sides of the housing also makes the device of the present

invention §O0amughseasiar Jotise. f0@34bAGearding withesfarggoinghang it
incision device is provided which has a very stable construction which

Helps Wppaverit inathvente nefiring omdischacde of the devicet asswelh fast y

enables the device to perform reliably after having been 15 stored for a
prelengepérine idt timéheveh et Nighusmiperatisesy Mbreever pthe elevices d
has a simple construction which enables it to be manufactured and

having the trigger arm and the opening for the lancet blade
oriented on adjoining, as opposed to opposing, sides of the
housing also makes the device of the present invention
much easier to use.

[0034] According to the foregoing, an incision device is
provided which has a very stable construction which helps
prevent inadvertent firing or discharge of the device as well
as enables the device to perform reliably after having been
stored for a prolonged period of time, even at high
temperatures. Moreover, the device has a simple
construction which enables it to be manufactured and
assembled in a cost-effective manner. In addition, the
inadvertent depression of the trigger arm is prevented, so
that the waste of the incision device is reduced.

[0035] While the present invention has been described with
reference to the preferred embodiments, it will be obvious
to those of ordinary skill in the art that variations of the

preferred embodiments may be used and that it is intended

that the invention may be practiced otherwise than as



10

risen bled in a Cost -elfective m anner. in addition, the inadvertent
depression of the trigger arm is prevented, so 20 that the waste of the
incision device is reduced. [0035] While the present invention has been
described with reference to the preferred embodiments, it will he obvious
{0 thise” &Oé)ra(r?acrg &Rifi in the art that vq@ations of the preferred
embodiments may be used and that it is intended 25 that the invention
may be practiced otherwise than as PCI/JP2005/007698 22 speciflcally
deserihed-hareingAccordingly. the-presentainyentia ri‘r{%qlzgetiw Il resent
modifications éncompassed within the spirit and the scope of the
invention as definpd dy the, jaceampanying elaims: 3 ddisiial se 4 within the
Applicability [00301 The present invention provides the incision device
whichi praventsiits vaastepeaused Ry the inadvestant opgeation:of ayser e
so that such device leads to more 10 effective blood collection. %L. i. DA|i
RCHIP20@51907GPE:23 i @:£AIN/IS 1. An incision device for forming an
incision comprising:

industrial Applicability
[0036] The present invention provides the incision device
which prevents its waste caused by the inadvertent

operation of a user, so that such device leads to more

effective blood collection.
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5 (!a housing; (2) a lancet guide assembly which includes a lancet body

which is mounted within the housing for pivotal movement and a Iancet‘ -
guide which guides a lancet blade through an arcuate cutting stroke;_ 16-UvD WISE
(3) a trigger mechanism including a trigger arm mounted in the housing
f(‘)DerT\/OltggprﬂB\f}é%hﬁ Bétween a ready-to-fire position and a firing

position; and (4) a spring element arranngad within the housing such thgt it

is in an unbiased condition when the trigger arm is in 15 the ready-to-fire

position and it is biased by engaging¢1 cgt %rranged ir_1 the housing as

the trigger arm pivots towards the fir'nlgri ititon; wherein the Igncet body
comprises the lancet blade covered by 20 a removable protective cover,

during the cutting stroke, the lancet blade extends through an opening in

the housing (e {aedanceidodyds. Rivptad etvieen.an e pasiton

and a fired position, the trigger mechanism and t pring element are 25
coofigyred steh that the spring element in the biased VIP S E _
PCT/JP2005/007698 24 condition is released from the catch arranged jr,
the housing whervthe itrigger arm reaches the firing position;

(2) a lancet guide assembly which includes a lancet
body which is mounted within the housing for pivotal
movement and a lancet guide which guides a lancet blade
through an arcuate cutting stroke:

(3) atrigger mechanism including a trigger arm
mounted in the housing for pivotal movement between =
ready-to-fire position and a firing position: and

(4) a spring element arranged within the housing such
that it is in an unbiased condition when the trigger arm is in
the ready-to-fire position and it is biased by engaging a
catch arranged in the housing as the trigger arm pivots
towards the firing position:
wherein

the lancet body comprises the lancet blade covered by
a removable protective cover,

during the cutting stroke, the lancet blade extends
through an opening in the housing when the lancet pody is
pivoted between an unfired position and a fired position,

the trigger mechanism and the spring element are

configured such that the spring element in the biased
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the spring element is arranged such that when it is released, it exerts a

force on the lancet body which pivots 5 the lancet body from the unfired LLOYD WISk

position to the fired position and thereby moves the lancet blade through
the cutting stroke; and the protective cover comprises a stopper which

prevents

eot‘?i/g%%? Qi from moving tors ach the firing 10 position when

the protective cover covers the lancet blade. 2. The incision device
according to claim 1 wherein each of the trigger mechanism and the

langetibodyare anangedindepgndently in the-housing, 3, Theincigion
of the la

device according to claim 1 or 2 15 wherein eac

cet body and

the liggepalhiiYOts Eespegiively bk hhedngisiondeyice aceRIing0; i o ry -
claim 3 wherein the pivot movement of the lancet body is achieved by a

pivot axis at am endpfdhe taacet hedy andadeariag 26 portianamanged s

in the housing which portion corresponds to the axis, and the pivot
meVemertdf the dniggersarm i® achievedibyea pivot axivatdan endiefiheivots
trigger arm and a bearing portion arranged in the housing which portion
darresigonds toltliedaxisr @515 ke intidioredevicesdaccording torataifrk d
wherein Y r7 "%~ | P CT/JP200. 5/007698 25

position

and thereby moves the lancet blade through the

cutting stroke: and

the protective cover comprises a stopper which

prevents the trigger arm from moving to reach the firing

position

2.

when the protective cover covers the lancet blade.

The incision device according to claim 1 wherein

each of the trigger mechanism and the lancet body are

arranged independently in the housing.

3.

wherein

The incision device according to claim 1 or 2

each of the lancet body and the trigger arm pivots

respectively.

4. The incision device according to claim 3 wherein

the pivot
(e pivot

movement of the lancet body is achieved by a

pivot axis at an end of the lancet body and a bearing

portion arranged in the housing which portion corresponds

to the axis, and the pivot movement of the trigger arm is

achieved by a pivot axis at an end of the trigger arm and a

bearing portion arranged in the housing which portion

corresponds to the axis.

5.

The incision device according to claim 1 wherein
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the trigger mechanism and the lancet body are ant.grally formed by

means of connecting portion which are located between them, and there ‘
are provided a notch between the trigger mechanism and the connection LLOYD WISE
rtion and a notch 5 between the connecting portion and the lancet body,

that’ tHose HIRAES gubstantially aIIovg pivot movements of the trigger

mechanism and the lancet body. 6. The incision device according to any

one of claims 1 to 5 wherein the spring element is connected to the 10

trigger aray, £ - Thesingision device, aceording, to.any %eggf claims ﬂlyt 8ainy

po
S0

wherein thé spring element has a resiliently compressible genera

\i-shaped qopfigisation having am €d; ﬁquﬁﬁﬁeﬁ doaWigneh astuating: ot e d

element of the trigger 15 arm and a free end which is engaged with the

Catshwden thestriggerraam isdn éhe readyroirg Hasiion sueh thaltween the
movement of the trigger arm from the ready-to-fire position to the firing

posiggrecompresses ithenspring element 18n Ehe incisip de\dce acoordingo tch
to claim 7 wherein 20 the free end of the spring element strikes and then

comby sower theslaheetrbedy iasgit isawhenrthe bidstispringcelernentis so that
released. 9. The incision device according to any one of claims 1to 8

WIERSIA the HidyRF afri ssdaribiatld/ sadhamatiwien 26 ahetiyet arfmf the

reaches the firing position, the tri%ger arm VV IM E
trigger mechanism and the lancet body.

6. The incision device according to any one of claims
1 to 5 wherein the spring element is connected to the
trigger arm.

7. The incision device according to any one of claims
1 to 6 wherein the spring element has a resiliently
compressible generally V-shaped configuration having an
end connected to a trigger actuating element of the trigger
arm and a free end which is engaged with the catch when
the trigger arm is in the ready-to-fire position such that

movement of the trigger arm from the ready-to-fire position

8. The incision device according to claim 7 wherein
the free end of the spring element strikes and then comes
over the lancet body as it is when the biased spring
element is released.

9. The incision device according to any one of claims

| to 8 wherein the trigger arm is configured such that when

the trigger arm reaches the firing position, the trigger arm
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PCT/JP2005/007698 26 abuts against the spring element and releases

the spring; element from the catch. 10. The incision device according toi | ¢y vwisE
claim 9 wherein the spring element includes a cam surface, and the

trigger 5 arm includes a cam surface which complementarily engages the
c%gﬁ%édﬁgc%oéf( 91%736&%9 element so as,to release the spring element

from the catch when the trigger arm reaches the firing position. 11. The

incision device according to any one of 10 claims 1 to 10 wherein the

iarieet guirenompriees as praiee/ing Lo caftiedby the fanceLlody Whigh i g
complementarily engages a guide groove arranged on the housing. 12.

Teircdsionsdevice accordingto any one of 15 claims 1 to 11 wherein the
lancet guide assembly is configured such that the lancet blade is

arranged @ntirelyavithi itteohousingi wbea thecguide grmasdndheup-fitete rein
sition and when it is in the fired position. 13. The incision device according
torctairpl whereire 12Gthé lancet blade és cameds arr fheclancehguitiee trigger
assembly by a blade holder included on the lancet body. 14. The incision

devite idctording t@ ang ohesofr tiadras i fto A8 witenenl thenigger Ayndsigages
configured such that it cannot return to the ready-to-fire position after it

Hdxe cam surface of the spring element so as to release the
spring element from the catch when the trigger arm reaches
the firing position.

11. The incision device according to any one of
claims 1 to 10 wherein the lancet guide comprises a
projecting lug carried by the lancet body which
complementarily engages a guide groove arranged on the
housing.

12. The incision device according to any one of
claims 1 to 11 wherein the lancet guide assembly is

configured such that the lancet blade is arranged entirely

within the housing when the guide arm is in the un-fired

position and when it i

= iui

3

in the fired po

ition.

w
w

13. The incision device according to claim 1 wherein
the lancet blade is carried on the lancet guide assembly by
a blade holder included on the lancet body.

14. The incision device according to any one of
claims 1 to 13 wherein the trigger arm is configured such
that it cannot return to the ready-to-fire position after it has

been pivoted to the firing position.
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25 been pivoted to the firing position. PCT/JP2005/007696 27 1 5. The
incision de vice according tc a n v one of claims 1 to 14 wherein the
trigger arm includes a ridge which engages a complementary edge
carried on the housingg when the trigger arm reaches the firing position so

71544 %702&%%91? fife t?igger arm from rgt}lrning to the ready-to- fire

position. 16. The incision device according to any one of claims 1 to 15
wherein a snap-off or pull-off removable protective cover is provided on

the lancetbodyy, 10 {17 T, incision; deyice acep iﬂ%t?éaryr? Nede of

claims 1 to 16 wherein the protective cover includes a flange portion

whighhgavers a skin-angaging Perion:ef techoysing, and &Q?e%oapﬂ%%

protrusion which extends into the housing from the flange portion. 15

The ineision devdeesaecadingtnsani: ene of daigs 1da A adeseinithe
lancet body includes an expandable section which permits linear

expansion ofthe danbet hody depiveted behwesne the efiredi pesitionsantdo n so
the fired position. 20 19. The incision device according to claim 18

vetrerein rthe egpentablet segion has a bilaterallyesymmetricalcshdpe. r2& dy -to-
The incision device according to claim 18 or 19 wherein the expandable

détfoml figd tdm Bval-shape.

16. The incision device according to any one of
claims 1 to 15 wherein a snap-off or puli-off removable
protective cover is provided on the lancet body.

17. The incision device according to any one of
claims 1 to 16 wherein the protective cover includes a
flange portion which covers a skin-engaging portion of the
housing, and the stopper is a protrusion which extends into
the housing from the flange portion.

18. The incision device according to any one of
claims 1 to 17 wherein the lancet body includes an

expandable section which permits linear expansion of the

fired position.
19. The incision device according to claim 18 wherein
the expandable section has a bilaterally symmetrical shape.
20. The incision device according to claim 18 or 19

wherein the expandable section has an oval-shape.
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