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DESCRI PTI ON PRI CKI NG DEVI CE, AND LANCET ASSEMBLY AND
| NJECTOR ASSEMBLY THAT CONSTI TUTE THE SAME 5
BACKGROUND OF THE I NVENTION Field of the Invention
[0001] The present invention relates to a pricking
device used 10 in pricking a predetermned portion of
a human body with a sharp pricking nenber such as a

needl e for sanpling a bod fluid such as bl
| ancet assenbly and an Fﬁ%@@ﬁ@ﬁlcéksenbly t“mmmmmmmmmmw
constitute the pricking device. 15 Description Qqfgfhe
Rel ated Art [0002] Various pricking devices have been
used to collect a small amount of bl ood sanple for
RRECIHIN@OREV BFE nedlbr FACRT bFSUBEUgAND| ENErCHPR ASSEMBLY
patients with diabetes. Such a device 20 is conposed
of a lancet and aRHARj €eXDFITURe TBhcehMhavi ng a
pricking nenber that pricks a predeterm ned portion of
the body of a patient is incorporated in the injector
that ejects (or launches) a lancet toward the
BAGKESRSURDMOQte T HIorINVBINT ITe | ancet is ejected toward
the predeterm ned portion by maki ng 25 use of an
Fiexgard rgreadinventmfora conpressed spring provided in 1
~ the injector. [0003]
[0001]

The present invention relates to a pricking device used
in pricking a predetermined portion of a human body with a
sharp pricking member such as a needle for sampling a body
fluid such as blood, a lancet assembly and an injector

assembly that constitute the pricking device.

Description of the Related Art
[0002]

Various pricking devices have been used to collect a
small amount of blood sample for the purpose of measuring a
blood sugar level of patients with diabetes. Such a device
is composed of a lancet and an injector. The lancet having a
pricking member that pricks a predetermined portion of the
body of a patient is incorporated in the injector that ejects
(or launches) a lancet toward the predetermined portion. The
lancet is ejected toward the predetermined portion by making

use of an expanding action of a compressed spring provided in

-1 - ACHUVRRR
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When taking a blood sanple by using such a pricking
devi ce as descri bed above, particular attention nust
be paid 5 upon the handling of the |ancet that has
been used. In the |ancet that has been used for
pricking, typically its distal end portion of the
pri cki ng nenber that bears a trace anount of the
patient's blood is exposed froma |ancet body. Should
thg 3aP€csPIthe body of a person other than the patient
gfor 10 exanple, a nurse who collects the bl ood
(09873l e) accidentally touches the distal end portion
of the pricking menber, the body part nmay be pricked
by tHeesi §ekingnd pérecosadPlEehdy peiielel By CRerb®Tr1cking
causing a cut through which the patient's bl ood na% .
de#icer ashdeschdbegeedores PodEithies Fédiand ithe Mt be paid
danger of infection of a disease. [0004] Known
uppni ¢hiendadeMiiogs odr dheotl ameeds SaEt yagediqpiedisad t Hn the
due consideration given to the handling of the | ancet
laniatt fasthées besed. Bed Scamplr ckindhag wdars dnopdsedistal
to 20 apply a cap on the exposed distal end portion of
entheopitiicki v thmeniperi cikfitngr nmmieki Mgar éferrs @ Rateeret amount
Ref erence 1 described hereinafter) This device
ofr extpel et iteatbe hdodided s rexpoderd tforomEplhartdes: dapply . Should
thereon while the lancet is in the state in which the
a @iasttalo fenthet hexdgofo i & eeposed,otanrd thaereftdre gdte 25 (for
danger descri bed above is not elimnated. 2 [0005]
exAIEQR]i g hyr stehevhpr iceXilng tdewitee bleqd reasnpitasiccidentally

touches the distal end portion of the pricking member, the
body part may be pricked by the distal end portion of the
pricking member causing a cut through which the patient’s
blood may enter the other person’s body, thus posing the
danger of infection of a disease.

[0004]

Known pricking devices are not necessarily designed
with due consideration given to the handling of the lancet
that has been used. For example, it has been propbsed to
apply a cap on the exposed distal end portion of the pricking
member after pricking (refer to Patent Reference 1 described
hereinafter). This device requires to be handled in order to
apply the cap thereon while the lancet is in the . state in
which the distal end thereof is exposed, and therefore the

danger described above is not eliminated.
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attention upon handling the lancet after it has been

used, and there is a demand for a pricking device

that allows the 5 lancet to be handl ed after the

| ancet has been used in a safer state. Patent

Reference 1: U S. Patent No. 5,385,571 10 D SCLOSURE

OF THE I NVENTI ON Problemto be Sol ved by the Invention

[ 0006] An object of the present invention is to
(O%vli de a pricking device of which distal end portion

of the pricking 15 menber can be renoved fromthe

i nj edarorgtitngrl Wwhéher errigdiimy dlestigle emfiyidras oHIst

the pricking nenber has been shielded fromits
atiarioiomdiyvgprashanghiras tPossidniest rafitteer ttharas rieeevi wged,

the pricking menber fromthe injector after pricking
anwhitree tdhel disstdmagrnt fimor td @r idnminsidvniahetzatatal lows the

whi ch 20 the distal end portion protrudes fromthe
ldrareet tdbduly .hanvHans 2k <Sol thee t T oHlam o000 Ais¢d an a

first aspect, the present invention provides a 25
sgffecksétrgtelevi ce conprising: 3 (a) a |l ancet assenbly

conprising a lancet and a protective cover; and (b)

an injector that has an injector body and a plunger

and a pusher which are disposed in the injector body
Paivh® Réfelerejects Uhe .| #aceint No. 5,385,571

DISCLOSURE OF THE INVENTION
Problem to be Solved by the Invention
[0006]

An object of the present invention is to provide a
pricking device of which distal end portion of the pricking
member can be removed from the injector after the protruding
distal end portion of the pricking member has been shielded

from its surrounding as much as possible, rather than

removing the pricking member from the injector after pricking

while the distal end portion remains in the state in which

the distal end portion protrudes from the lancet body.

Means to Solve the Problem
[0007]
In a first aspect, the present invention provides a

pricking device comprising:
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characterized in that (1) the |l ancet conprises a

| ancet body, a lancet cap and a pricking nenber, the

pricking nenber is disposed in the |ancet body and

the | ancet cap while straddling those nenbers, 10 and

a distal end portion of the pricking nmenber is

encl osed by the |ancet cap; (2) the protective cover

is disposed around the |l ancet body, and it is able to

nove 0 & pESiAStoRSSEMEY GAMGLTYRY & dFTFRhé R & al

end portion of the pricking nmenber that 15 protrudes
PSRy § i the 3%hcet body; (3) the plunger holds a

rear end portion of the lancet body and ejects the
| ancelbady 199 adtar (e tphas @i Agiidisios Pashd 3t ta dgntunger
of the pricking nmenber pricks a predeterm ned
ansora iRdEhegh V2 Are e sastRd Pushess infa@oprivedky rpd
the protective cover that is disposed around the
whigdcea] dstdy e dsnastivove it forward, and thereby the
protective cover is |ocated around the distal end
cheoradtmr igfed hien priiadki ng nenber that protrudes forward
fromthe | ancet body. 25 [0008] 4 In a second aspect,
t he prlgsérite ilaremat coqpmdaes dadcatcdiodissenblancet cap
conprising a lancet and a protective cover,
archay qotisrkizer nembddrgt (e prhiechkanreterdmemprisedi gposed in the
| ancet body, a lancet cap 5 and a pricking nmenber, the
lgdekibagdyrearberties IdHirsposerhp whilee straddling those members,
and a distal end portion of the pricking member is enclosed
by the lancet cap;

(2) the protective cover is disposed around the lancet
body, and it is able to move to a position, after pricking,
around the distal end portion of the pricking member that
protrudes forward from the lancet body:

(3) the plunger holds a rear end portion of the lancet
body and ejects the lancet body so that the protruding distal
end portion of the pricking member pricks a predetermined
portion; and

(4) the pusher pushes, after pricking, the protective
cover that is disposed around the lancet body so as to move
it forward, and thereby the protective cover is located
around the distal end portion of the pricking member that

protrudes forward from the lancet body.

[0008]
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| ancet body and the | ancet cap while straddling those
menbers, and a distal end portion of the pricking
menber is enclosed by the |ancet cap; and (2) the
protective cover is disposed around the |ancet 10
body, and it is able to nove to a position, after
pricking, around the distal end portion of the
pricking nenber that protrudes forward fromthe
| ancéP Bod§C OPFoBSPErh  athRi PYCaSpéctNVERS Ifedemvides a
i nvention provides an 15 injector assenbly conprising
laggeitnpsSEBP Lo FPTREd Sa 76l @ndénceandrd pushértstilcle ser,
di sposed in the injector body and which ejects the
chagpecéerihad AAs tA3¥rot ective cover, characterized in
t hat él) the plunger holds a rear end portion of the
| ancdtl) 2bebdapcand cefeciseshe [lancet 'S@ tiegced cap
protrudi ng distal end portion of the pricking nenber
angy iac g ig kpngd aeaworime dhep riicoinamemo®r tife gssnged in the
pushes, after pricking, the protective cover that is
1l agicsio Hed varodnd hehd anaedetcapodnide & nagdliove tIRGE tmembers,
forward so that the protective cover is |ocated around
anche Slisdiadt @ndempd ricdomn of dfhe pe iprkicld mempeEtbars tdretlosed
protrudes forward fromthe | ancet body [0010] The
byprtésentnicerentaicon amid | be expl ai ned below, in which 5
directions nmeant by the terns "forward" and "backward"
are (2) the protective cover is disposed around the lancet

body, and it is able to move to a position, after pricking,
around the distal end portion of the pricking member that
protrudes forward from the lancet body.

[0009]

In a third aspect, the present invention provides an
injector assembly comprising an injector body and a plunger
and a pusher which are disposed in the injector body and
which ejects the lancet that has a protective cover,
characterized in that

(1) the plunger holds a rear end portion of the lancet
body and ejects the lancet body so that a protruding distal
end portion of the pricking member pricks a predetermined
portion; and

(2) the pusher pushes, after pricking, the protective
cover that is disposed around tﬁe lancet body so as to move

it forward so that the protective cover is located around the
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used based on the direction along which the |ancet is
ejected, nanely the direction in which the | ancet
noves. Specifically, .the' direction of the | ancet
novenment to carry out pricking (nanely the direction
al ong which the exposed distal end 10 portion of the
pri cki ng nenber noves toward the predeterm ned
pricking point) is neant by the term"front",
di ' portions Gfndh¢ @risdtirgnmerhed tHhe iRttty wies
- j ust oqposite to such direction is neant by the term
forpyagie fropadfoRari@ncs M9adk direction". The terms "up
(upward) " and "down (downward)" 15 are used to nean
[OH& Idi recti ons perpendicular to the forward and
backward directions and based on the drawi ng(s) to
whi ciher efresente ingemtden WOG11peTiRapgeiigigichded@n,.cadn which
of the present invention nakes it 20 possible to
dirawilieonshadaaicdty ithea teafer “Yioatwe niffemnceniha qlgrandie are
| ancet fromthe injector assenbly after pricking,
ussicdhda sedhenditdteald iered tiort iadrmorgf whhiehprihekilmnamnbiey ejected,
that protrudes fromthe |ancet body is encl osed by
naed ypridteecliinex tcioverin 28 Brh efhdelsaiggt imoves . t pecifically,
Drawings - 6 [0012] Fig. 1 is a perspective view of

. the' ldinceett iass enbltyhd Hatncetamdyenesed don ddrer prawkipigicking

device of the present invention. Fig. 2is a
(npedesipe aihiev el iieeWy isaherRinC alH iyels how rgkddeed disteel end

assenbly of Fig. 1 with a half thereof on the near
podtderbei Mg eutprhiwRing member moves toward the predetermined
pricking point) is meant by the term "front", "forward" or-
"forward direction", and the direction just opposite to such
direction is meant by the term "back"”, "backward” or "back
direction”. The terms “up (upward)” and “down (downward)”
are used to mean the directions perpendicular to the forward
and backward directions and based on the drawing(s) to which
reference is made.
[0011]

The pricking device of the present invention makes it

possible to handle the lancet in a safer state when removing
the lancet from the injector assembly after pricking, since

the distal end portion of the pricking member that protrudes

from the lancet body is enclosed by the protective cover.

Brief Description of the Drawings
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Fig. 3 is a perspective view schematically show ng a
| ancet 101 that constitutes the |ancet assenbly of the
present invention. 10 Fig. 4 is a perspective view
schematically showing a protective cover 102 that
constitutes the | ancet assenbly of the present
invention. Fig. 5 is a perspective view schematically
showi ng the |ancet assenbly with the front end
(0BéFPti on of the pricking 15 menber to be ejected being
exposed therefromupon pricking. Fig. 6 is a
per spedti velvi BwPSERBRAELIL TSl M eshew dg leRset| ageembly that
assenbly with the protective cover having noved _
Capopgaitgesf fiar tpei Bkiagingi gevides of s pacsiond \inglgntion.
schematically showing the 20 |ancet assenbly of Fig.6
wi t hFaghakf isher pefsprcth@enddewsisgberpdiing lduwt shwaying the
Fig. 8 is a top view schematically showing a | ancet of
laapetthassagpdot obf Ftlhe pr eddit a madrt itdrerelifg.ond tihee amear
per spective view schematically show ng the 25
sidrt beilog cfutamwinj.ect or assenbly that can be used in
the - 7 pricking device of the present invention.
Fi g. F1@.i 8 asper ppecspeve iview isehemitemadlilcy 1dlyowhoging a
the injector assenbly shown in Fig. 9 with a half
lahherteaf0 lohizlte conean taitéde héiend atidte tavsys amby ISh@i tiee
inside of the injector 5 assenbly. Fig. 11 is a
prepeespedhnvedtiioaw schematically showi ng a

Fig. 4 is a perspective view schematically showing a
protective cover 102 that constitutes the lancet assembly of
the present invention. |

Fig. 5 is a perspective view schematically showing the
lancet assembly with the front end portion of the pricking
member to be ejected being exposed therefrom upon pricking.

Fig. 6 is a perspective view schematically showing the
lancet assembly with the protective cover having moved
forward after pricking.

Fig. 7 1is a perspective view schematically showing the
lancet assembly of Fig.6 with a half thereof on the near side
being cut away.

Fig. 8 is a top view schematically showing a lancet of
another aspect of the present invention.

Fig. 9 is a perspective view schematically showing the

exterior of an injector assembly that can be used in the
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pl unger 204. Fig. 12 is a perspective view

schematically showng a pusher 206. 10 Fig. 13 is a

perspective view schematically showing a |ower half

224 that constitutes the plunger 204. Fig. 14 is a

per spective view schematically showing, simlarly to

Fig. 10, the state in which the | ancet assenbly is

inserted in the injector assenbly with the rear end 15
PTR6KEPGN d6F 1€Re OlfahE8t PEEEYCodRVER & ween arms of the
plunger. Fig. 15 is a perspective view schematically
showi%hg 18i &S| ar PereBertdvelyiephscheags lica Lty hawiarg the
~rear end portion of the l[ancet body including the
lnﬁﬁ@ﬁpﬁdﬁﬁgeﬂ@ﬁWiéﬁOWﬁeﬁ@oflEOi%swaﬁﬂﬂ&ﬂhﬂ%fFQ;Q¥eOf on the

between the arns of the plunger. Fig. 16 is a
nepgr speet Peangi eWtsemwenattiocshioy dhewilmgidesiofi |the yinjector

Fig.10, the state in which the plunger is noved from
asskabggsiti on of Fig. 15 backward so that a protrusion

of the plunger abuts against a rear end portion of

t he fhigggél 25 mepbespenénwkey vilew stchtemaitd aslilgh showing a

charging of the lancet - 8 assenbly is conpl et ed.
plBEngerl20ids a perspective view schematically show ng,

simlarly to.Fig. 10, the state in which the |ancet

cap Fsg.tWlstiedaapdrsenntedef mimmt Behemaddicaddseblowing a

so as to be 5 ready for ejecting the lancet. Fig. 18
pushea p@wspective view schematically show ng,

Fig. 13 is a perspective view schematically showing a
lower half 224 that constitutes the plunger 204.

Fig. 14 is a perspective view schematically showing,
similarly to Fig. 10, the state in which the lancet assembly
1s inserted in the injector assembly with the rear end
portion of the lancet body located between arms of the
plunger.

Fig. 15 is a perspective view schematically showing,
similarly to Fig. 10, the state in which the rear end portion
of the lancet body including the protruding portion thereof
is completely held between the arms of the plunger.

Fig. 16 is a perspective view schematically showing,
similarly to Fig.l10, the state in which the plunger is moved
from the position of Fig. 15 backward so that a protrusion of
the plunger abuts against a rear end portion of the trigger

member, namely the state in which charging of the lancet
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simlarly to Fig. 10, a state in which a push button
has been pressed to eject the |lancet, so that the
di stal end portion of the pricking nenber has
protruded froman opening of the 10 injector assenbly,
.nanmely the predetermned point is pricked. Fig. 19 is
a perspective view schematically showng, simlarly
to Fig. 10, a state in which the |ancet has retracted
asegfamdr] Yo dieplaemirae tofd pri cking. Fig. 20 is a perspective
view schematically showing, 15 simlarly to Fig. 10,
a st &tig.i i Wiisclr Pgussteddarve v igwerhartvegal 5o Hvidng,
nove the protective cover forward with respect to the
simineetl yoddy Riat Ias tfhenisttedte piml okiigh theislancet cap is
resulting in a cantilever of the plunger deflected
twicterd arfte reguteddlef want heltehel framtt amkmolyi oo tdherenfbe
protruding toward 20 the inner wall of the injector
rezatly . fdH gpj &t iisy alperispemdt ve vi ew schematical ly
showng, simlarly to Fig. 10, a state in which an
end [rd. A afs tehepersgprddd iaxvervidvats drasmgpriota lidesheving,
abutting agai nst a stopper provided on an inner wall
siofi tdel  jeedior. oy dystutgs noh twiei @5 pushshasuf ush hess been
forward fromthe state shown in Fig. 20. 9 Fig. 22
piss SePeiS pedd tv ecvé evarsedhieasd cieldty Siowiihgtal end portion
simlarly to Fig. 10, a state in which the protective
o COMEY piiSciciaus aferiife FOVEs fryereidy prshi 89 épenpughof the
bar further forward fromthe state shown in Fig. 21
irsfedtdt d4emd PF Oteshd V@ €0V &Frdde el sROSEE 86 OnNdi§ hericked.

exposed distal end portion of the pricking nmenber.

Fig. 19 is a perspective view schematically showing,
similarly to Fig. 10, a state in which the lancet has
retracted after completion of pricking.

Fig. 20 is a perspective view schematically showing,
similarly to Fig. 10, a state in which a push bar is urged
forward so as to move the protective cover forward with
respect to the lancet body that has finished pricking, thus
resulting in a cantilever of the plunger deflected toward the
outside with the front end portion thereof protruding toward
the inner wall of the injector body.

Fig. 21 is a perspeétive view schematically showing,
similarly to Fig. 10, a state in which an end portion of the
cantilever that has protruded is abutting against a stopper
provided on an inner wall of the injector body by urging the

push bar further forward from the state shown in Fig. 20.
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Fig. 23 is a perspective view schematically show ng,

simlarly to Fig. 10, a state in which the end of the

protrudi ng cantilever is caused to restore its

original form 10 by pushing the push bar further

forward fromthe state shown in Fig. 22, so that the

pl unger is enabled to nove forward, and then front

end portions of the plunger arms fit into recesses

f or méd 9-n 22hé Si en@engaldctafve He gvhjssdiana ol L i girowing,

the arns being splayed out toward the outside and a
s iimddraraidl ts Fgart ildh of atate aifceth bduytibei pre ketlebgedcover

Fig. 24 is a perspective view schematically show ng,
issiqausad yta ociqy.foyarad syatmushiivwhi idhe tiesh éb@astgrther

| ancet is noved forward fromthe state shown in Fig.
fax3vardd ir@b tihse & qedres pEoivwivelvievwg schienasd cahdly the

showing, 20 simlarly to Fig. 10, a state in which the
prod eeasiek lancet diss dimpesked wwtderd frevae kb dsodn dhetal end

state shown in Fig. 24, so that the |lancet pops out
paft itdre dMjEct @riassedinyemnbdescri ption of Reference

Nuneral s 25 [0013] 10 100: Lancet assenbly 101:

Lancetigl0Z3 Rrotegidnepamtvigre Witdy damaedt beglyl v d&5wing,

Pricking nenber 106: Lancet cap 108: Wakened portion
similarly to Fig. 10, a state in which the end of the

protruding cantilever is caused to restore its original form
by pushing the push bar further forward from the state shown
in Fig. 22, so that the plunger is enabled to move forward,
and then front end portions of the plunger arms fit into
recesses formed in the inner wall of the injector body, with
the arms being splayed out toward the outside and a rear end
portion of the lancet body being released.

Fig. 24 is a perspective view schematically showing,
similarly to Fig. 10, a state in which the released lancet is
moved forward from the state shown in Fig. 23.

Fig. 25 is a perspective view schematically showing,
similarly to Fig. 10, a state in which the released lancet is
moved further forward from the state shown in Fig. 24, so

that the lancet pops out of the injector assembly.

Description of Reference Numerals

[0013]

- 10 -
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110: Tab elenent 112: Abutnent elenent 10 114: Front
portion 116: Rear portion 118: Protrudi ng portion
120: Protruding portion 122: Protruding portion 15
124: End portion of pricking nmenber 125: Opening 126:
Tip of end portion of pricking nmenber 128: \all
portion of protective cover 130: Tapered surface 20
131: Protruding portion 132: Steep surface 140:

109 :odedrcfr fasembll4?: Sl oped surface 150: Rear end
portion 25 152: Protruding portion - 11 200: Injector

10dssédisiget 202: I njector body 204: Plunger 206: Pusher
5 208: Cap assenbly 210, 210': Body half 212:

10Coc g areniber cover

104: Lancet body

105: Pricking member

106: Lancet cap

108: Weakened portion

110: Tab element

112: Abutment element

114: Front portion

116: Rear portion

118: Protruding portion

120: Protruding portion

122: Protruding portion

124: End portion of pricking member

125: Opening

126: Tip of end portion of pricking member

128: Wall portion of protective cover

130: Tapered surface

131: Protruding portion

132: Steep surface

140: Sloped surface

142: Sloped surface

150: Rear end portion

152: Protruding portion

_ll_



213: Push bar 214: Opening 10 220: Main body 222:
Upper half 224: Lower half 226: Rear portion 228:
Upper half 15 230: Lower half 232: Cantilever 234:
Rear end 235: Sloped surface 236: Front end 20 237:
Protrusion 238: Inside surface 239: Recess in front
end portion 240: Inside surface 241: Recess in front
end portion 25 242: Recess (or pedestal) - 12 243:
20Protlnisicénr244serbdyl i ke portion 245: Recess 246: Arm

5 247: Bottom of recess 248: Arm 249: Sl oped surface

10

15

20

25

202: Injector body

204: Plunger

206: Pusher

208: Cap assembly

210, 210’: Body half

212: Cocking member

213: Push bar

214: Opening

220: Main body

222: Upper half

224: Lower half

226: Rear portion

228: Upper half

230: Lower half

232: Cantilever

234: Rear end

235: Sloped surface

236: Front end

237: Protrusion

238: Inside surface

239: Recess in front end portion
240: Inside surface

241: Recess in front end portion
242: Recess (or pedestal)

- 12 -
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250: Front portion 252, 253, 254, 256: Portion of
pusher 10 260: Space in rear portion 262: Recess 264,
266: Front end portion of arm 268, 270: Curved
surface 502, 504: Quternobst portion of armdistal end
portion 15 506, 508: Recess 510, 512: I nnernost
portion of armdistal end portion 514: Trigger nenber
516: Fulcrum 518: plate 20 520: Spring 524:

24P ot @$iref 1926: Rear end portion 530: Rear end portion
of main body 532: Front end portion of cocking nenber

2435 B4~ 1pket poiréAoenber 13 536: Rear end portion of
cocki ng nmenber 538: indicator 540: Opening 542: Push

243ut Beeestront end portion) 5 550: Protrusion 560,
562: Recess in inner wall of injector body Sl:

24lenj @gmi on spring

247: Bottom of recess

248: Arm

249: Sloped surface

250: Front portion

252, 253, 254, 256: Portion of pusher

260: Space in rear portion

262: Recess

264, 266: Front end portion of arm

268, 270: Curved surface

502, 504: Outermost portion of arm distal end portion

506, 508: Recess

510, 512: Innermost portion of arm distal end portion

514: Trigger member

516: Fulcrum

518: plate

520: Spring

524: Protrusion

526: Rear end portion

530: Rear end portion of main body

532: Front end portion of cocking member

534: Partition member

_13_



10

15

20

25

S2: Return spring S3: Pushback spring 10 Enbodi nments
to Carry Qut the Invention [0014) The pricking device
of the present invention will now be described with
reference to the acconpanying drawings. It 15 is
noted that in the |ancet assenbly, the injector
assenbly and the pricking device according to the
present invention, fprlcklng menber is formed froma
53ﬁet§@aFf§PdeP§ﬁ§P€n 8% SeskiresFesed1 ), a spring that
produces energy for noving the |ancet before and
53§ftépdﬁﬂ36@th (including "during" 20 pricking) may be
formed of any appropriate material such as a plastic,
S4fref®raBINg a netal, and other parts are preferably,
and are usually, forned of a proper plastic
S4gut EMisAl Pattorn (frkatdeser ipstitderdel ow, it is assuned
t hat various nmenbers and elenents are formed of such
SoRat ériodiraisgondescri bed above, 25 unl ess ot herw se
noted. For exanple, the pricking nmenber is 14 forned .
S560f, 6%t RecEfser ioxampleg, walietedl imgedit®)r, ddwy spring
is also forned of a netal (for exanple, a coil spring)
Slandnjtld ionhepmegber s are fornmed of an appropriate
plastic material (s) (for exanple, nolded nenbers) .
S2Th&egluast ispringat erial is fornmed into a predeterm ned
structure typically by injection nolding. Plastic
S3maershdaskt k@tric@an be used are, for exanple, a
| ow-density pol yethylene resin (LDPE), a high-

Embodiments to Carry Out the Invention
fo014]

The pricking device of the present invention will now
be described with reference to the accompanying drawings. It
is noted that in the lancet assembly, the injector assembly
and the pricking device according to the present invention,.a
pricking member is formed from a metal (fof example,.a
stainless steel), a spring that produces energy for moving
the lancet before and after pricking (including "during"
pricking) may be formed of any appropriate material such as a
plastic, preferably a metal, énd other parts are preferably,
and are usually, formed of a proper plastic material(s). In
the description below, it is assumed that various members and
elements are formed of such materials as described above,

unless otherwise noted. For example, the pricking member is
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density pol yethylene resin (HDPE), a pol ypropyl ene
resin (PP) and the like for the |ancet, and a
pol ycarbonate resin (PC), 10 an
acrylonitril e-butadi ene-styrene copol yner resin (ABS),
a polyacetal resin (POVM, a polystyrene resin (PS)
and the like for the injector assenbly and the
protective cover. [0015] Fi.g. 1 shows in a perspective .
foymedh PHed AfEEL dSO&NBRFTPLS t Rafteddd BESTSEd /i FtthePring
. pricking device according to the present invention,
isaadspi §orpeshows 3 AekadcHdrat iSampeditspéctiate \ARAF e and
| ancet assenbly with its half thereof on  the near .
thej géhpei AGTESE Sardgy. fPR@eCanderrasRRRIBF 1B0G $HART1G n
the drawi ngs is conposed of a |ancet 101 and a _
magesiact(isve (F0rcovarnri@2, neddiach meybefodi ABRt PSRERAC
in the drawings, the protective cover is disposed
nagesdad tise floamest ibddy a1 @4 ecte tarme Neghsdirugurq gusjcally
Fig. 3 shows the [ancet 101 that constitutes the
byl andectiz®h asdeiislgy oPleRéipr oedetr iadwerfhiagn dap e used are,
schemati c perspective 15 view. The lancet 101 is
focompesed cof a Hew-amreti tyody 1164 rancneg heedianc@iDRFap a2 high-
106. As can be seen fromFig. 2, the pricking nenber
dehB5 tlyawiolyed htyilpnien rietss nend ORI en gdlatptaqy mnectngsisn (PP)
a predeterm ned portion is enbedded in the |ancet,
ang tthet He X¥e dicst daheerddinpett,i @mdlis posleddnbdietd arcsin (PC) ,
cap 106 and the other portion disposed in the |ancet
anbady viohiHxQAEAputadiene-styrene copolymer resin (ABS), a

polyacetal resin (POM), a polystyrene resin (PS) and the like
for the injector assembly and the protective cover.
{0015]

Fig. 1 shows in a perspective view the lancet assembly
that can be used in the pricking device according to the
present invention, and Fig. 2 shows in a schematic
perspective view the lancet assembly with its half thereof on
the near side being cut away. The lancet assembly 100 shown
in the drawings is composed of a lancet 101 and a protective
cover 102, and in the embodiment shown in the drawings, the
protective cover is disposed around the lancet body 104 of
the lancet 101.

[0016]
Fig. 3 shows the lancet 101 that constitutes the lancet

assembly of the present invention in a schematic perspective
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Fig. 4 shows the protective cover 102 that constitutes
the |l ancet assenbly of the present invention in a
schematic 10 perspective view. In the enbodi nent
shown, the direction indicated by the arrow Ais an
ejecting direction of the |I|ancet, nanely the forward
direction. As will be easily wunderstood, it is noted
that the | ancet assenbly of the present invention can
vibey f olimed lbycietiséftli ng chapesad pdr tihen 1ERCELS bofdyt Hd4 and
| ancet body through an opening 123 forned in the
tHe onaeatd gy tl©h. ofAst menpbet setnvd roovdétigl02,i mthe pricking
direction opposite to the arrow A. [0018] The | ancet
mexssenThl 35 dopiose s afig hin | ancetnd Qdoaindon heha20tip punctures
protective cover 102 as descri bed above is inserted in
a thwe=dd g ecirord gssemdy ihadmd eddwdesn t tiee | hancedét anei tls the
charged in the state shown in Fig. 1. Then, after the
di srcketerttiodaeeion ef odesed nid hehstodecét oda choé hend the
di stal end portion 124 of the pricking nmenber 105 is
o EXPO ek BSors "dWbd e di th the thenddc psodgcioye cover
can be noved forward as shown in Fig.6 and 16 in
(#0771 7. The states shown in these draw ngs are
different from the states shown in Fig. 1 and in
Fig. 2idn 4 hatoddendigtle @i PUd+ON D2 tHRa Prédkd Hdtutes
menber 105 is exposed and that the protective cover

tih@as) soved oty betridesedsnoidvSHPsbANihal schematic
di fference i.n other respects between those states.

pd POt The §aneet RPdh QbR e |anGet, GaR M6 &8 on

indicated by the arrow A is an ejecting direction of the
lancet, namely the forward direction. As will be easily
understood, it is noted that the lancet assembly of the
present invention can be formed by inserting the rear portion
116 of the lancet body'through an opening 123 formed in the
front end portion of the protective cover 102 in a direction
opposite to the arrow A.

[0018]

The lancet assembly composed of the lancet 101 and the
protective cover 102 as described above is inserted in the
injector assembly that launches the lancet and is charged in
the state shown in Fig. 1. Then, after the lancet has been
ejected in the state in which the distal end portion 124 of

the pricking member 105 is exposed as shown in Fig. 5, the

protective cover can be moved forward as shown in Fig.6 and

_16_
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integrally connected by a weakened portion 108 | ocated
t her ebet ween. The weakened portion can be broken by
turning 10 the | ancet body 104 and the | ancet cap 106
in directions opposite to each.other around the
pricking nenber, in other words can be tw sted off.
The I ancet having such a structure is preferably
formed integrally through insertion nolding of a
implFagt.i ¢ -maferi aFatieshshRenpinckRAGeNEnBERNDE5 Argc diiéderent
in a 15 nold in advance, and the weakened portion can
g fidvemesd ddyes @émv@ag'irngﬁtme 1 irsknesgief- thelplawmt cche
mat eri al around the pricking menber. [0020] For the
dimfregosaecofoorkiong dff Wesireri¢lolnavimsmiaff |1 Gb tiah exg@sed and
el ement 110 is provided to the |lancet cap 106, which
thekashd tprogasyt itve tagvebyhadwlmhveg | fomvadd f ingergherfhels no
tab may be, for exanple, a flat extending portion. In
subdse sevtbiedi remf esfeowre irsusther porddentd grvoradecthdse astates.
front portion of the lancet cap 106. In the rear end
[Qudrgli on of the | ancet cap 106, an 25 abutnent el enent
112 is provided, which may have a formof a 17
pr ot Imhsd drarideat bextyernds: famanthd dreeietcaad avies cadd S
outside, for exanple in the formof a flange. [0021]
irASegdd ]l pedmtettsdDasl; f4 o dtghed gt idg. 188 1dheatsd
abutting elenent 112 can function as a stopper when
tHd¥ebd@ancet. body 104 Kehedngertadnt kaaugk Ui%k@.?ﬁmiyn@urnlng

123 of the front end portion of the protective cover
tﬁgxléﬁﬂéﬂ'Bbdy 104 and the lancet cap 106 in directions
opposite to each other around the pricking member, in other
words can be twisted off. The lancet having such a structure
is preferably formed integrally through insertion molding of
a plastic material with the pricking member 105 located in a
mold in advance, and the weakened portion can be formed by
decreasing the thickness of the pléstic material around the
pricking member.

[0020]

For the purpose of making it easier to twist off, a tab
element 110 is provided to the lancet cap 106, which makes it
easy to turn by holding it with fingers. The tab may be, for
example, a flat extending portion. In the embodiment shown,
such a portion is provided in a front portion of the lancet

cap 106. In the rear end portion of the lancet cap 106, an

abutment element 112 is provided, which may have a form of a
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protective cover 102 is di sposed around the | ancet

body 104, particularly the front portion 114 thereof,

so that the front 10 end portion of the protective

cover 102 is put into contact wth the abutting

el ement 112 and thereby the protective cover 102

cannot proceed forward any nore. [0022] The rear

portion 116 of the |ancet body 104 can be 15 di sposed
priggtrwesdrrroppedi gy tandgs dirorhe planapdr afpe thvarg ediproutside,

assenbly so that a protrusion 118 provided on the rear
foporetdaop 1E1 6.0 $hivelfddretodeen Tlevesses forned on the

insides of the arns, as will be described later. As
[OtOf2d Jprotrusion 118 is held in this way, the lancet is

hel d by the plunger in the 20 injector assenbly.

[ 0023]s WhHe If bentinpertsitoodl ¥4 axf Rike |larcet Riogly hasthe

protrusions 120 on its rear end thereof, and other
aburtatimds iedrsnebd? 1ar2 idas fiwndt end.asThe pratpersiwnsn 120

and 25 122 locate the protective cover 102 with
lamespediodyo tdte is ibedtant ath dAddgwhteare tdeepiod et2d vef the

cover 102 is disposed around the |ancet body 104.
£t SUT hhdratald @t tHe gresiddongd coawdati onsdmd the

bet ween the protective cover 102 and the lancet 101
prict cdtangedt e foar G exeydatk dYatdienPustierl S9cas vedy 104,

nove 5 the protective cover 102 as will be described

pdrdti@ful a8t dHe £AdE PRtEGH Vel £oMedrdO2, Cah Bga fowed front
forward, but when such a force is not applied, the

erRPidAona Jel@ald sl dars dWker 102 is put into contact

with the abutting element 112 and thereby the protective

cover 102 cannot proceed forward any more.

[0022]

The rear portion 116 of the lancet body 104 can be
disposed between opposing arms of the plunger of the injector
assembly so that a protrusion 118 provided on the rear
portion 116 is held between recesses formed on the insides of
the arms, as will be described later. As the protrusion 118
is held in this way, the lancet is held by the plunger in the
injector assembly.

([0023]

The front portion 114 of the lancet body has

protrusions 120 on its rear end thereof, and cother

protrusions 122 on its front end. The protrusions 120 and

122 locate the protective cover 102 with respect to the

_18_
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substantially change. [0024] 10 Specifically, the
protrusions 120 are di sposed so as to oppose each
other on the side face of the front portion 114 of
the | ancet body 104, and al so the protrusions 122 are
simlarly disposed on the side surface. The di stance
bet ween the opposing protrusions 120 and the di stance
bet ween the 15 opposing protrusions 122 may be

langsst arftl adhisn ethmlprarartive iginey 162 g dhsposee around
di stance between points on the inner wall of the

ther otasotd véoaitw el 04 haWipbi stuishcdocedpond tthe pesitional
positions where the protrusions are | ocated when

raratangesth igs besthoyen i thdigrotieandvdi gov@r 502 tdd the lancet
| ocati on described 20 above is nmade possible in the

1Gl ate Gtoovaed o @. fdrandetdigted o pythakpunghesesof as heo move
el astic deformation of the plastic naterial. That is,

tHhepwxteastiabe ptoféet el@ ddhevpr DtbasdencriBBdi $ater. That is,
substantially equal to or slightly larger than the

tHensh et g tofvd ecofet NEOPredrecdé o €OY eforadield f NBuSawRen such
is 25 applied to the protrusion 122. Such | ocati on nay

a bot@s mesl not 18op Bbed) eS%e fddditowi1 t heldaneeshDpdiioes not
104 and the protective cover 102. [0025] Wen the

sUB Ot ecti Vel v COYSigd 02 noves forward to 5 conpletely
cover the dYstaI end portion 124 of the pricking

(dwemper that has been exposed, and then the tip of end
portion 126 has been placed in the state shown in

Fig. §§éﬁ¥&f@é&ly, the protrusions 120 are disposed so as to
oppose each other on the side face of the front portion 114
of the lancet body 104, and also the protrusions 122 are
similarly disposed on the side surface. The distance betWeen
the opposing protrusions 120 and the distance between the
opposing protrusions 122 may be substantially equal to or
slightly larger than the distance between points on the inner
wall of the protective cover that points correspond to the
positions where the protrusions are located when arranged as
shown in Fig. 1 and Fig. 2, so that the location described
above 1s made possible in the state shown in Fig. 1 and Fig.
2 by making use of the elastic deformation of the plastic
material. That i1s, the external profile of the protrusion
120 is substantially equal to or slightly larger than the
inside profile of the protective cover, and the same is

applied to the protrusion 122. Such location may be termed
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that is located sufficiently backward fromthe front
end surface of the protective cover 102, the
protrusions 122 fit 10 into the openings 125 formed on
the side face in the rear of the protective cover
102. As a result, in the state shown in Fig. 6 and
Fig. 7, even when such a force is exerted that causes
the protective cover 102 to nove back in relation to
as R 9sdndeatt ey o4 harohanme baady sl Hr et g bgratrctive
fitting 15 in design. In other words, the openings 125
cofert HD2 .protective cover 102 and the protrusions 122
of the lancet body 104 cooperate to prevent the
[Q8¥Gtlective cover 102 from its backward novenent.
Since it is necessary that a portion 128 of the wal
j ust Whrenf ridwet pafo ttere: iope miawe wfl AZhendRB: privisctidreco
cover is capable of noving forward by riding over the
compotatisslivorc o2y, thwe qirotaluséroh k22t has 24 aperigde pricking
surface 130 that splays out in the forward direction
maaeshiratl maddhéedr awtpigsedndaad sthdrastlee st ace @id agoortion
steep slope with respect to the side face of the
12 dieectiamn qoveted O qheferatbd ysloowtd subBiantéadhy Fig. 7
vertical surface 132, |ocated adjacent to the - 20
tHapered satfat esuli3li d e rof Berbd Okvad &Y eftt ot heh o1 Dt &Et | &ed
“cover 102 from noving back. [0026] In a particularly
sureies it ecrpoditetivascshomwn on, da&igroBrudéns 122 fit
protrusion 122 extends vertically fromthe side
i face Hedieyd rom enehed dbecid otaPoriéOnNid1ldhdfrear of
the lancet body or the vicinity of such end (for
X HW B c®ive cover 102. As a result, in the state shown in

Fig. 6 and Fig. 7, even when such a force is exerted that
causes the protective cover 102 to move back in relation to
the lancet body 104, moving back is prevented by the fitting
in design. In other words, the openings 125 of the
protective cover 102 and the protrusions 122 of the lancet
body 104 cooperate to prevent the protective cover 102 from
its backward movement. Since it is necessary that a portion
128 of the wall just in front of the opening of the
protective cover is capable of moving forward by ridinglover
the protrusion 122, the protrusion 122 has a tapered surface
130 that splays out in the forward direction as shown in the
drawing, and also has a surface of a steep slope with respect
to the side face of the protective cover 102, preferably a

substantially vertical surface 132, located adjacent to the
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little backward point fromthe front end as shown in
the drawi ng), and then bends to extend forward (the
bend may be a 10 curved portion), that is, protrudes
fromthe side face of the |Iancet body forward 114 in
a sem U shaped form as shown in Fig. 8. It is
particularly preferable as shown in Fig. 8 that a
portion of the protrusion near its base thereof has
tapered Jormahat3( tirtarder tigtgvericeivedobytepeive cover
rear end 15 portion of the protective cover,
1 &5 pecdml gV by theeclopeni ng  thereof, or such a form
that the rear end fits in and the rear end portion of
(@0t brot ective cover is sandwi ched between the front
end portion of the |lancet body and the protrusion
122. 20 4 QB2A1 R lar 19 showse aab exXtenbotindnian a9 elcdwn in
assenbly that can be used in the pricking device of
Fide resentprioivendian,l122 reatschenedrcipel spe€tomethe side
view, and Fig. 10 shows the injector assenbly shown
sunf&tg. o wid hfworal dnd hef eoiie ofirdie 25rproxi bk sfdehe
bei ng cut away to show the inside of the 21
lamgectiosdy | dr atise heiein Lt pes 8 peath vendti efor Toksmpi 8l ea
is a state of waiting for the |ancet to be charged,

1 Neeé Yo @ckwd e dhyi st at €om [ 09E8Frodt T&ed | 8 €6h6kn in the
assenbly 200 of the present invention conprises an

A eeEP) DoAYt RO2, bandks ac dl eRoeRd 284rRieda (t RESBEhd2R8y be a
whi ch are di sposed in the injector body. The
curved portion), that is, protrudes from the side face of the
lancet body forward 114 in a semi U-shaped form,.as shown in
Fig. 8. 1It is particularly preferable as shown in Fig. 8-
that a portion of the protrusion near its base thereof has
such a form that it can be tightly received by the rear end
portion of the protective cover, especially by the opening
thereof, or such a form that the rear end fits in and the
rear end portion of the protective cover is sandwiched
between the front end portion of the lancet body and the
protrusion 122.
[0027]

Fig. 9 shows an exterior of an injector assembly that
can be used in the pricking device of the present invention,
in a schematic perspective view, and Fig. 10 shows the
injector assembly shown in Fig. 9 with a half thereof on the

proximal side being cut away to show the inside of the
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i njector assenbly receives the | ancet assenbly 100
having the protective cover described above, and is
capabl e of ejecting 10 the lancet with the distal end
portion of the pricking menber exposed. The injector
body 202 is conposed of a cap assenbly 208, a pair of
body hal ves 210 and 210" and a cocki ng nenber 212.
For the sake of sinplicity, the body halves 210 and
ingEgtquut irogetswdrem@tiic e rsafertict twers dhied sy 1s a
220. 15 The injector assenbly 200 has, in the front
sterice o tWwaolt intchefreepfthean ayperti iy 244 drangedh reemely a
predeterm ned portion to be pricked (for exanple, a
stfamer dtigheis pressed. More particularly, the cap
assenbly 208 defines the opening 214 in the front end
[@@dl)ion thereof. It is noted that the cap 20 assenbly
208 preferably has a nechanism for changing the depth
of prireXiing ed 32 3ssBud e denicsintfey polesegimginvention
depth of pricking is known from for exanple,
cMBEAEH O 0y Ol {adti oh el ¥ esgaondend & PZhunkppanese and a
Patent No. 3,638,958, and U S. Patent No. 5,730, 753),
pudhed e ¢livac] @s W ofi i edd | on | fIeorpoyadesk Mody. The
reference herein. For exanple, a nmechanismis
iy ¥ o & Servibll «f hr e e St €1 a ke hes Shaiiged) betveeing the
the opening 214 and an el enent to which the |ancet

prAdE 04 cTd dase SO Ased Gbdied aniaNetdIsd dpab Bd opf t&fecting

forward novenent of the | ancet body 104 mnth the tip

e e stadn etk Rerdd on Hig tﬁ@rt@f&&@@@tﬂ@r@?{cklng member
exposed and then to return the | ancet 104 when the

eAgHIGEL . bady 119188 Sody 202 is composed of a cap assembly
208, a pair of body halves 210 and 210’ and a cocking member
212. For the sake of simplicity, the body halves 210 and
210" put together will be referred to as a main body 220.
The injector assembly 200 has, in the front end portion
thereof, an opening 214 on which a predetermined portion to
be pricked (for example, a finger tip) 1s pressed. More
particularly, the cap assembly 208 defines the opening 214 in
the front end portion thereof. It is noted that the cap
assembly 208 preferably has a mechanism for changing the
depth of pricking.
[0029]

The mechanism for changing the depth of pricking is

known from, for example, W01987/004707 (which corresponds to

Japanese Patent No. 3,638,958, and U.S. Patent No. 5,730,753),
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(an elenent that is provided in the injector body and
functions as a stopper). For exanple, such an el enent
that 10 functions as a stopper is provided in the
front end of the body half, and a neans is provided
which is able to change the distance between such
el ement and the opening 214. [0030] For exanple, the
di stance can be changed by naking an 15 arrangenent
then dihd cllosure cap wsseEnbly 2080 geor decd eowr edf byence herein.
screwing in the front end portion of the main body
F2Cxdple otatmaghdinescais assehdiyyd 208 whooly Bhscdestance
provi ded around the main body 220, the position of

cdrhe e aghassehibyt 2O | tshe changiaty | 211 4 hend oagi ¢ Lehheat to
direction of the main body 220, 20 so that the

whi gt anee dasest esd aboyve edienpess $0034] tJhenpt amgetieously
204 holds the rear end portion 116 of the |ancet

stmslyshantb hasr @ thonetidon ¢ ehecladosvapsldyheot anceh the tip
body 104 with the distal end portion. 124 of the

oPrileKidigst Zb seihesr 105 s ot i figi c8On§ hadmbbe ekséaéd and
end portion 124 of - 23 the pricking nmenber 105

tHYA Cks ddeu egled eranned Pod tidn bt BEn®EL CKbAY, 1§ h8jected
pl-unger 204 also has a function to retract backward

(dheclanael Body 194 msiuddhe; di shal i ead-tpRrbbQP 4
of the pricking nenber 105 protruding. 5 [0032] After

fUHd €K, ad he pUSHeLr 206 yshesie pProfectdy e ) SRMRY that

102, that is disposed around the 'l ancet body 104 which
functions as a stopper is provided in the front end of the
body half, and a means is provided which is able to change
the distance between such element and the opening 214.
[0030]

For example, the distance can be changed by making an
arrangement in which the cap assembly 208 can be secured by
screwing in the front end portion of the main body 220. By
rotating the cap assembly 208 along a screw provided around
the main body 220, the position of the cap assembly 208 is
changed in the longitudinal direction of the main body 220,
so that the distance described above changes.

[0031]

The plunger 204 holds the rear end portion 116 of the
lancet body, and has a function to eject forward the lancet
body 104 with the distal end portion 124 of the pricking.

member 105 protruding, so that the distal end portion 124 of
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has been retracted, forward with in relation to the

| ancet body 104, and noves the protective cover 102

to a position 10 around the distal end portion 124 of

the pricking nenber 105 that protrudes forward from

the | ancet body 104. [0033] In the injector body 202

of the present invention, the cap assenbly 208 is

di sposed around the front end portion of 15 the pair
thef trddykimal wesozr0 1é4%d Prigks Hare @rededsaibingd portion.

together (for exanple, by snap fit) and define an
Afitere prsaddeg, t Héreeipl.ulifeg i2iere lssad@ s Rusfwedti ey to

accommodat es the plunger 204 and the pusher 208
redirsyuds da dkversl theas adesdr idvety ldbowel tipO- 0084t gnd

11 shows the plunger 204 in a perspective view, and
poFitg.onl 2 Zhas thee puuistiedm @ 0@nibera IShammttimiding.

perspective view. The plunger 204 conprises an upper
(o] 222 and the lower half 224, which are shown as

bei ng conbi ned together 25 (for exanple, by snap

fit) af2dr 303%inkhe thleungeth 404 omrdlses thao protective

opposi ng arns of an upper arm 228 and a | ower arm 230
cdvwt 1@¢,enthdtoriwardl Soarad framd terd ofn@ettywaodri@alwhich

rear portion 226, that define a space 5 passing

hdhaseihraughhc e spase xiefiingd w thd Tsdden rearthe lancet
portion does not necessarily have a circul ar

bW i1el | Gald fdves @ dhodSctiva deedangud afo a position
cylindrical formin the shown

around the distal end portion 124 of the pricking member 105

that protrudes forward from the lancet body 104.

(0033]

In the injector body 202 of the present invention, the
cap assembly 208 is disposed around the front end portion of
the pair of body halves 210 and 210’ that are assembled
together (for example, by snap fit) and define an inner space
therein. The inner space thus defined accommodates the
plunger 204 and the pusher 208 disposed therein, as described
above.

[0034]

Fig. 11 shows the plunger 204 in a perspective view,
and Fig. 12 shows the pusher 206 in a schematic perspective
view. The plunger 204 comprises an upper half 222 and the

lower half 224, which are shown as being combined together

(for example, by snap fit).
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enbodi nent. The hal ves 222 and 224 that define the
pl unger 204 have substantially the same shape, but
they are different 10 in that the | ower half 224 has a
cantil ever 232 and the upper half has a protrusion
524. [0036] Fig. 13 shows the [ower half 224 that
constitutes the plunger 204 in a schematic
perspective view. The cantilever 15 232 has a form of
am supported only at one end, seen fromthe
meani ng of "cantilever”, with its rear end 234 being
connéddéteed ivmgegr A0y acrtHeas divd toprsfs itffte yentoferan upper
portion of the rear portion of the |lower half 224,
arphid4s ians fa dawererd 3B ( sthzteeetirhdhaso mvgndtFuhon front
237 provided thereon. 20 The protrusion has a rear
eng] gpfeck sifiaolr 1236, thesr dufihesn thes, prlott uds bime Thespace
pl unger 204 is preferably forned of a plastic
paretiard diheaethinthgle. Ther sberce, deiémecdheicanni tdheerrear
232 receives a force acting dowward on the front end
poZ36,on tdvee protly usiors 237 loy hawve hee evimodwlidy oflimdrical form,
cantil ever, the 25 front end 236 defl ects downward so
antdhaitt tiee ientd reecEnidgllevercylibri ed asfoxal iry ded osswn
into a curved form On the contrary, when the force
ent®diemanted, Thiee halivgisnal 2s hape 22owhatn deifdne thd lunger
restored. [0037] 5 The upper arm 228 and the | ower
208 ma2add fbdthntplaingerthe Ma@vshd@eesses 239y adte 24dfferent

respectively, in the front end portions thereof. A
inpaiHatoft Hehel qavent misli DA & s oyi @tk Oever 232 and the upper
half has a protrusion 524.

[0036]

Fig. 13 shows the lower half 224 that constitutes the
plunger 204 in a schematic perspective view. The cantilever
232 has a form of a beam supported only at one end, seen from
the meaning of "cantilever", with its rear end 234 being
connected integrally to the vicinity of the front end portion
of the rear portibn'of the lower half 224, while its front
end 236 is free and has a protrusion 237 provided thereon.
The protrusion has a rear sloped surface 235 that defines the
protrusion. The plunger 204.is preferably formed of a
plastic material as a whole. Therefore, when the cantilever
232 receives a force acting downward on the front end 236,

the protrusion 237 or in the wvicinity of the cantilever, the

front end 236 deflects downward so that the entire cantilever
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the rear end portion 116 of the |lancet body 104 fits
bet ween these recesses. Thus such arns, particularly
the recess 239 10 and the recess 241 thereof,
constitute a chuck el ement. These recesses preferably
have such a formin which a part of the protrusion
118 just fits. Specifically, it is preferable that
t he recess ga%?nd the recess 241 have conpl enentary
W ¥ PRI ot AR iforP e i AW es PBct- Dt SRNEIGEY -
15 section along the |ongitudinal direction of the . ,
WhST diiShof OTRshbet . TS 1S o Sii ke eth e shrbabn Fig.
that oppose to each other at positions behind those
13 dcessestoredhe arms preferably 20 correspond to
arts of the side surface of the rear portion 116 of
[G@%h%E ) ancet body 104. That is, the inside surfaces 238
and 240 are preferably conplenentary with the side
sur f dées urgfen ey €8 pard iGre evert ame 3dthaet Holyplunger .
104. Such a configuration nmakes it possible not only
2G5 hotel, rere seemn 13 28! &4, meerentivehe protthsi Hpont end
118 but also the other portion 26 of the rear
pquuridroh tierediat Bapamd prfotthesipow tasisiong 148 revided on
arnms 228 and 230 do not splay, but also to prevent the
theximeamferderd amicet odyo f ridme urales goi gd w ub®4 aht £ &l between
deviation with respect to the plunger even when sone
tHageerecseexes t edhas tshehb arear, perttiemlasd it late tdeesess 239
i nside surfaces act as a guide for backward novenent
argf tHe reagsPp@4i orheddn £ Accai s hightye a idhick element.
preferabl e that the chuck el enent descri bed above
These recesses preferably have such a form in which a part of

e

the protrusion 118 just fits. Specifically, it is preferable
that the recess 239 and the recess 241 have complementary
shapes with the protrusion 118 with respect to a cross
section along the longitudinal direction of the pricking
member.

[0038]

Inside surfaces 238 and 240 that oppose to each other
at positions behind those recesses of the arms preferably
correspond to parts of the side surface of the rear portion
116 of the lancet body 104. That is, the inside surfaces 238
and 240 are preferably complementary with the side surfaces
of the rear portion 116 of the lancet body 104. Such a
configuration makes it possible not only to hold, between the

arms, not only the protrusion 118 but also the other portion
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further conprises the inside surfaces which are
| ocated behind the recesses and conplenentary wth
the rear end 10 portion of the |lancet body. In one
enbodi nent, there is a pedestal at a position ahead
of the plunger, preferably behind the inside surface
descri bed above. In a preferred enbodinent, the
i nsi de surfaces 23 nd. 240 constitute the chuc
ofefefentiraRgr Fr@npg&gsttglati Bapopat Bﬁoétrutsﬁendéépggpglés the
osition of the space that is forned between the _
argﬁs?@@ a§9r?§@e§02§9taﬁ@léﬁ®.bPGOééFOIﬁotﬁée§ﬁ86d¢ﬁ€n@X15
shown, recesses 242 (refer to Fig. 13) are forned ,
ofpEhendarketi herde fsort 4068rg38ngng psdanthel sgviation with
recesses 242 are designed to receive at |east a part
regpeffke tpr SOCUBLERIETL CVRAL WNENPEOTEAEQTER tlife SXE4iLeeh@n the
portion of the |lancet body 104 so as to just fit _
regRePErR1OPn SPhéhatywdhgse tthesder 6eassess24Ztplagy at lgaiide
role of the pedestal (or seat) that receives the rear
fosndagsieiren voiemea t] gicéhebagpr P5ritAaonhd lénbolifaendingly,
shown, a cross-shaped protrusion 131 is - 27
itpievibded corbiliee thedr toed chuckaeed eofenthelelsancdrdoadpve
104, and a part thereof fits into the recesses 242.
fuvkéent kempinisger thar mnandet barlifacest whddy are pooeitded
on their ends with the neans (for exanple, a recess
beandda tpeotregsiser)s tEhat compdgaed twirtyh weddh thicherear end
fornmed, the lancet is prevented fromrotating
porelian v tthet langatnperdyar oindotbeepbodkinagt peithere is a
[ 0040]
pedestal at a position ahead of the plunger, preferably

behind the inside surface described above. In a preferred
embodiment, the inside surfaces 238 and 240 constitute the
chuck element, and the pedestal is located at the deepest
position of the space that is formed between the inside
surfaces 238 and 240.
[0039]

In the embodiment shown, recesses 242 (refer to Fig.
13) are formed behind the inside surfaces 238 and 240. The
recesses 242 are designed to receive at least a part of the
protrusion 131 that is provided on the rear end portion of
the lancet body 104 so as to just fit therein. 1In other
words, these recesses 242 play the role of the pedestal (or
seat) that receives the rear end portion of the lancet body.

In the embodiment shown, a cross-shaped protrusion 131 is
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When charging the | ancet assenbly, the rear end
portion 116 of the |ancet body 104 is inserted
t hrough the opening 10 214 of the injector assenbly
200 into its inside as indicated by the arrow F in
Fig. 10 or in the direction indicated by the arrow B
in Fig. 11, and noves toward the plunger 204 that is
di sposed in the injector assenbly. At this tine, the
prnoedidecerd pdvet immeofenichesUniieg dodyhel landrit hady 104, and
inserted passes 15 between the front end 264 of the
a gram2 2B eared ff Hel fg anttcerithe 268 asfsashe2 & -m ¥3@n dh¢ @lunger
part of the rear end portion 116 of the |ancet body
aril Grehttdres lzetassemddie drsime siddaces 288ir ani40.th the
and the protrusion 118 of the | ancet body 116 abuts
mesged nNSfiont heexadirsitegl enttqrord iaond 26 @ndi266) Ashall [dngage
be 20 readily understood, the plunger may have two
wiappcsidig ctrhes; fqumefder aliley aanmmsetofia prsthapeedsfreom rotating
whol e as descri bed above. In other enbodinent, nore
rdlart davm cardtre myurbeprand et @se goingasy tthensear end
portion of the | ancet body can be properly held.
[00wrefore, the plunger has at least two arnms. 25
[0041] - 28 The protrusion 118 may have the form of,

for examl@hardyidd ramy fdrange, addatb pf ottnklesedx adnd hdvrtion
side face of the I|ancet body 104. In one enbodi nent,

1185 SHowk i Thrfddk: Body o4 PrHtInksd ored Ot Suglef tiedbpyning
sl oped surface 140 (corresponds 5 to a side surface of

218 td NG eth Lo Ny d Henenpogh et o SIoWmn a9k Sd HPBsicated
surface 142 that extend fromthe side surface of the
by &Ltz body B0 tewar d ¢ her ot ef st PEOEid® indicated by
the arrow B in Fig. 11, and moves toward the plunger 204 that
is disposed in the injector assembly. At this time, the rear
end portion of the lancet body 116 that is inserted passes
between the front end 264 of the arm 228 and the front end
266 of the arm 230, and a part of the rear end portion 116 of
the lancet body 116 enters between the inside surfaces 238
and 240 and the protrusion 118 of the lancet body 116 abuts
against the distal end portions 264 and 266. As will be
readily understood, the plunger may have two opposing arms,
preferably arms of a U-shape as a whole as described above.
In other embodiment, more than two arms may be provided as
long as the rear end portion of the lancet body can be
properly held. Therefore, the plunger has at least two arms.

[0041]
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of the protrusion. The distal end portion 264 and the

distal end portion 266 of the arns 228 and 230, on

t he ot her hand, 10 have curved surfaces 268 and 270

that splay out in the ejecting direction of the

| ancet as shown in Fig. 11, and the curved surfaces

are conplenmentary with the sloped surface 140. [0042]

As a result, when the |lancet body 104 is inserted as

15 déd iedratsowe didd ey praste udicorforrs gbutlor example, a

agai nst the distal end portion 264 and the distal end
rigoran ol &268: ofthate pratnsidael miopde strdackaas e f hialke

splays out in the ejecting direction of the |ancet
lanesedadie Nbpednsorkacedo2BBeartd az7@hohvat igplkdy .o, the

in the ejecting direction of the lancet, 20 so that
prarmssi ar el Bkers etk tinamvey theopkdtalr &tk potd i brsrresponds

264 and 266 of the arns of the plunger upward and
tadevsiate , sur espeatf welyrufdddd] ddree arm 228 amood freent

arm 230 are conbined integrally 25 with the rear
shpont )i an@ 26l afed hmuyfagwgerd 20dhatn déheendafrandch®?9side

portion thereof. Therefore, when the forces described
swahftaee @f eclexerdragkt thwedydi st 4l terr potrlié onst @bdoandprofile

266 of the arnms are urged to nove in the directions

off i€ ap wsk bysidre. arhewdEs tand dnke pairtdwnD 2%a tdml tHwe distal
arm 228 and the arm 230 undergo 5 elastic deflection

erd postEdh 20®WH {H@nelys P8 ayn®@ut 3@f dby)the AStlBer hand,
result, the spacing between the distal end portions

haAfd Atk & 6s1hEd @asese S artdiat 70 hendf o 1Sy avutl 18n ofhe

ejecting direction of the lancet as shown in Fig. 11, and the

curved surfaces are complementary with the sloped surface 140.

[0042]

As a result, when the lancet body 104 is inserted as
described above and the protrusion 118 abuts against the
distal end portion 264 and the distal end portidn 266 of the
arms, the sloped surface 140 that splays out in the ejecting
direction of the lancet pushes the sloped surfaces 268 and
270 that splay out in the ejecting direction of the lancet,
so that forces are exerted to move the distal end portions
264 and 266 of the arms of the plunger upward and downward,
respectively.

[0043]

The arm 228 and the arm 230 are combined integrally

with the rear portion 226 of the plunger 204 in the rear end

_.29_
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the I ancet body 104 fits into the recess 239 and the
recess 241 |located i mediately behind the end portion
of the arns 10 whil e passing between the distal end
portions of the arms wth being assisted by guiding
~of the backward novenent of the rear end portion 116
of the | ancet body 104 by neans of the inner surfaces
238 and 240. [0044] 15 After the protrusion 118 has
pofitiead tihe need r edBesesozsy wana 2he, forgeé drecribed above
recesses have conpl enentary shapes with the
angr eiardicsh, thfe digtteds et inny onhel & mnP B Gl 23me arms
substantially disappear. As a result, the elastically
argefiracced camms & eist ditee tdigiaciorang niald famtesd duy dghe carrow C
conplete 20 the | ancet grasp by the arm 228 and the
angy mh23Grdav dr der et drreblaernt HEL Grarsd tthairsder g3 @ hendergo
tenporary elastic deflection as described above in
e latwer lionjdexcttlarc missenbl y5 sred. lal swowfit efnandiey grasin of
the lancet, to prevent the arns from undergoi ng
owlwastdley )def asmat resultheteeaspasick betesees thre tdiestal end
i njector 25 body, specifically on an inner wall of the
poraiipnzo®p Ofartdie 6 BAndryapiorsdotyat titted @retshaped 118 of
to correspond to the shapes of the upper side of the
thdl dtaalceanddady ti®n 264 afntidiectad ek s t3E0 | avereise deecess
of the distal end portion 266 of the arm
2 aesprettiee| inmddifdthelry ddhithd eHOeMeFEr ibBUEh the arms
recesses 5 exist, the distal ends of the arns cannot

whiD\E ga¥Manth Wetviawnvadd. di@tdherd ks rhidits M he arms
regi on where such recesses exist, the shaped portion

widh e preys Sddes angd fheiistered the backward movement of

the rear end portion 116 of the lancet body 104 by means of

the inner surfaces 238 and 240.

[0044]

After the protrusion 118 has fitted in the recesses 239
and 241, since the recesses have complementary shapes with
the protrusion, the forces acting on the arms 228 and 230
substantially disappear. As a result, the elastically
deflected arms restore their original forms so as to complete
the lancet grasp by the arm 228 and the arm 230. In order to
enable the arms to undergo the temporary elastic deflection
as described above in the injector assembly, and also after
the grasp of the lancet, to prevent the arms from undergoing

elastic deformation, there are such recesses on the injector

body, specifically on an inner wall of the main body of the
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portion of the |ower side of the distal end portions
respectively fit into the recesses, so that the dista
end 10 portion can nove upward or downward (namely
splay toward the inner wall of the injector body),
whi ch nakes it possible to enable the elastic
defl ection. [0045] The plunger 204 as described above
is used in 15 conbination with the pusher 206 as shown
inyedriqr body THéahustrersiEB ¢ diprésese 3pond- T kehe shapes of
portion 244, and a front portion 250 conposed of an
theg raEs: agidilearr arthe48i st end et forwardl ¢ obre herm and
front end of the rod-Ilike portion. The arm 246 and
thehel @rem 248ld orimtha)-dettalr ahdpeasi en whob eof wihd arm,
20 recess 245 fornmed near the base of the arns, and a
resdoped vesly f acder24@ern, s ihornecdilbat whemeecics sfuwmh bhetdesmes
247 of the recess and the side surface of the
exioge | i tkee phirdtian &ddls of O14kS] arfie quishet ROGe showard nor
the drawing is inverted upside 25 down and is then
dalirspsed beat ween othe rupperd, haldf a222q@nrth theere s3kh recesses
| oner hal f 224 of the plunger shown in Fig. 11. Then

estinet, htleyesh vl corbt et ¢ O 108 nupher ps bgesn@0¥he shaped
thereby put into operable in conmbination with the

pdt tHgero 20he Thevd©dsidk et petid | ONs 248 éhatpbstions
adjacent to the front portion 250 of the 5 pusher 206

rdEiSe @ 1 RCLANEHM i n €6 OSiSe SEEEd HFed hado I ENRL NBhe CADNSEANt end
over a relatively long length fromits front end

p%ﬁér@%ér@%xﬂe HiSwd LRI YR GoURPEtd OhZme) y 3P8abNeSward the

inner wall of the injector bedy), which makes it possible to

enable the elastic deflection.

[0045]

The plunger 204 as described above is used in
combination with the pusher 206 as shown in Fig. 12. The
pusher 206 comprises a rod-like portion 244, and a front
portion 250 composed of an arm 246 and an arm 248 that extend
forward from the front end of the rod-like portion. The arm
246 and the arm 248 form a U-letter shape as a whole, with a
recess 245 formed near the base of the arms, and a sloped
surface 249 is formed that connects the bottom 247 of the
recess and the side surface of the rod-like portion 244.
[0046]

The pusher 206 shown in the drawing is inverted upside

down and is then disposed between the upper half 222 and the
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t hi ckness of the rectangul ar section gradually

decreases (portion 254), before increasing again

(portion 256). 10 [0047] The portion where the cross

section is rectangul ar and remains constant (portion

252) is designed so as to be capable of noving,

preferably sliding, back and forth within the space

260 defined by the rear portion 226 of the plunger. 15
laven hakf plidherf 206 mwesgdorserwh i in theg sphte ZBGn the

the protrusion 237 of the front end portion 236 of
halreegant ¢ | cudrin@82 priovimdethonp Ilegde owed4 ar thefebheput into

pl unger 204 fits into the recess 245 defined at the
ofmsab b 1mecaE 228 @andv 246. thd hehyn@sr t hed novErentod-1ike

conti nues, the sloped surface 249 that 20 is adjacent
pdcidwe ?eLesisaR4hs abdtd scagai nstthider sbopesorsusfiaz®0 of the

235 of the plunger. [0048] Wen the novenent is
pEsié i nzied fals therectdmgel 4 hecr &4 Hpesk sueh aciea €3bematns

t he sl oped surface 249 nove in 25 directions

coed@dht edbye OPPOSE 1 £ 10 BACTLRG hEsnytHh | erdhieits BZont end
vertical nmovenent of the portion 252 of the pusher is

pdesishCtSta Ry 1he POAHIOR]| Osatetomeas2 | heah@athen the
portion 226 of the upper arm 228 and the | ower arm

t 1239k 0E s & her ptvoges-2Mgul i hesstoped sHLfase: 4ae@£eagss

pl unger 206 presses the 5 protrusion 237 of
éﬁ%%i$§V§54?32b9EU¥@WHﬁEré§s§n§e§&££n ﬁ@?tEéﬂtQBGYer

232 undergoes el astic deflection domnmar That is,
(dbeyeantilever is put into a state of belng bi ased

The portion where the cross section is rectangular and
remains constant (portion 252) is designed so as to be
capable of moving, preferably sliding, back and forth within
the space 260 defined by the rear portion 226 of the plunger.
When the pusher 206 moves forward in the space 260, the
protrusion 237 of the front end portion 236 of the cantilever
232 provided on the lower arm of the plunger 204 fits into
the recess 245 defined at thé base of the arm 248 and 246.

Then, as the movement continues, the sloped surface 249 that

~is adjacent to the recess 245 abuts against the sloped

surface 235 of the plunger.
[0048]

When the movement is continued further, since the
sloped surface 235 and the sloped surface 249 move in

directions relatively opposite to each other while the
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downward so as to press the portion 253 of the pusher
upward. [0049] 10 Wen the pusher is noved further in
- the above described state, the recess 262 forned
further behind the sloped surface 249 of the pusher
206 approaches the protrusion 237 of the plunger 204,
and thereafter the protrusion 237 fits into the
recess 262 because of the elasticity of the 15
vegaaGalewervemen ts odh thes o {an Wi P | Hépmotshesi orf
237 has fitted in the recess, no force acts on the
regamidtedey dde gt icme lemtidevean ddiormeay eortion 226
ori ginal shape as shown in Fig. 13. [0050] 20 By
ofmgliengiipsy @frmt R Sa@nicorkhf  hdveepragtr usiorpfofthieheo lunger 204,
cantil ever as described above, it is nmade possible for
thehe lopathgarr 204 P tdfe ghes helur20y t49 qopeesses the
i ndependently from each other until pricking of the
prptedetiemm2aied qfositg aarntst 1 conpl F2dafiverrachafgi agresult,
the |l ancet assenbly in the injector 25 assenbly, and
thal sanmEdeyposAIN eirdfderddes pisherid aafsdtaticin dowdBvard.
the plunger so as to prevent the novenent of the
Thpltungsr tMeercarithid gureot dct ipwet covey d Sstahweed ff dresargl biased
around the | ancet body after pricking. Specifically,
doasiwtdrel erd f30rtdd @it eafs tire: aettidle@yersi kot tras daegrer upward.
el astically deflected dowmmward abuts 5 against the
[oiojogct or body, - specifically the inner wall of the
mai n body of the injector body, the plunger 204 does

not mm\ee ther warsthew tify mRSReCtrdecHdie imjter abdrdWescribed
and remains in a
state, the recess 262 formed further behind the sloped
surface 249 of the pusher 206 approaches the protrusion 237
of the plunger 204, and thereafter the protrusion 237 fits
into the recess 262 because of the elasticity of the
cantilever. In such a state in which the protrusion 237 has
fitted in the recess, no force acts on the cantilever, so
that the cantilever restores its original shape as shown in
Fig. 13.
(0050]

By making use of the action of the protrusion of the
cantilever as described above, 1t 1s made possible for the
plunger 204 and the pusher 208 to move independently from
each other until pricking of the predetermined position is
completed after charging the lancet assembly in the injector

assembly, and also made possible for the pusher to restrict
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fixed state due to a frictional force between the end
portion of the cantilever and the inner wall, even
when a force is 10 exerted on the plunger 204 to urge
forward. [0051] In a particularly preferable
enbodi nent, a stopper, for exanple a protrusion, is
provi ded, at a position just in front of the end
portion of the cantil ever that has been 15 defl ected
theomNaaEr ¢® tafe Hnjre@enthddie mpedigitead ytheelunger when
inner wall of the main body of the injector body.
they gricdiasy i veuctvve stishpmved frartd il arqyneffetjanceth body
such a case in which the plunger cannot be
a T ipgiieing .pr Epentéd cEidm nevi igcoriny pprithien of the
frictional force between the end portion 20 of the
cagdntlidveert harid htawe Heamrere bt calnldy ide Blrsured ddwntwate abuts
pl unger 204 is prevented fromits noving. It is
agariefsar diflee intjeqravildelya proEciuSionl sy nilarinmet hwall of the
protrusion 237 also on a back side (nanely the | ower :
nasirdé&odyf dfheHa dntjesrttbpdrddyon thof ghengantidevdres not move
whi ch nakes it easier and reliable to 25 engage such
fauwairdusiidrh widdpddte tsi apperinject3r §dDp2dndheemains in a
pricking device of the present invention is
ficenstddadedidyy doadi Mg dthied finckir &s seablyenf tideend portion
present invention as described above into the
off jrect@intassardt Yarad thd henfgesentl | nyest i wile@Sa force is
descri bed above. Therefore, the |ancet assenbly of
eddte Y @senihd WRMION 24 descirhedraboeyed. and the
i njector assenbly of the present invention as
[0051]

In a particularly preferable embodiment, a stopper, for

example a protrusion, is provided, at a position just in

front of the end portion of the cantilever that has been
deflected downward, on the injector body, specifically the
inner wall of the main body of the injector body. Providing
such a stopper is particularly effective in such a case in
which the plunger cannot be sufficiently prevented from
moving only by the frictional force between the end portion
of the cantilever and the inner wall, and it ensures that the
plunger 204 is prevented from its moving. It is preferable
to provide a protrusion similar to the protrusion 237 also on
a back side (namely the lower side) of the front end porticn
of the cantilever, which makes it easier and reliable to

engage such protrusion with the stopper.
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descri bed above in the state before such | oading,
nanmely the |ancet assenbly of the present invention
as descri bed above 10 and the injector assenbly of the
present invention as described above that are present
separately and have not yet put together constitute a
kit of the pricking device. [0053] Now by naking
reference to Fig. 10 and Figs. 14 to 25, 15 steps of
[0t ituting the pricking device of the present
i nvention by using the | ancet assenbly and the .
i nj edther Prassemsl ool aehe pridse Mr 95frEntireHsion 15
descri bed above, pricking a predeterm ned portion and
conen tHidh it Reoasiew thmclanarit aofsamely r@gdﬂéﬁ present
assenbly will|l be described in 20 order. [0054] First,
inventigcas absanbibed i clrirgedid nindectonjassembly of
assenbly 200 that is in the standby state shown in
the greldeniSpevidrittialn ygs ade g adilpad exbdie t hdhemedw e ,i the
Fig. 25 10, the rear portion 116 of the | ancet body
1kt sggwmeErlied f 3the tpwearmgit threvapeimme 2ldeotrilhed above
i njector assenbly 200. It is preferable that the
arguttgre pirgfdd e mfa ddmmicy st seod imresdnt hnvenrol@ctaye
cover which section is perpendicular to the ejecting
dediamwEidide dmbcreanpl Brendtaatye difd e widcty sepdimd edndaye by the
alittle gap, with a profile of a cross section of an
ldmueer aswadnblpasd i e it eisémt thevantcion tys oflesbeibed above
openi ng 214, of the front portion of the injector
arDhavhircie S0t idsdoly of the present invention as

described above that are present separately and have not yet
put together constitute a kit of the pricking device.
[0053]

Now by making reference to Fig. 10 and Figs. 14 to 25,
steps of constituting the pricking device of the present
invention by using the lancet assembly and the injector
assembly of the present invention as described above,
pricking a predetermined portion and then taking the used
lancet out of the injector assembly will be described in
order.

[0054]

First, the lancet assembly 100 is charged in the
injector assembly 200 that is in the standby state shown in
Fig. 10. Specifically, as indicated by the arrow F in Fig.

10, the rear portion 116 of the lancet body 104 is inserted

_35._



10

15

20

25

per pendi cul ar to the |aunching direction, to such an
extent that the protective cover 102 can easily pass
through the 10 front portion of the injector body,
particularly through the opening 214 thereof, but is
not capable of rotating within the front portion.
Wth such a conplenentary configuration, it is nmade
easier to locate the protective cover, and therefore ,
thrpaighaidet crsesdmsl ¢ 100 L dhd i I 6 Pher FhRRE Br24s. It is
body, and particularly with respect to the direction
prefenadle fdad) édye Ry tein edtqohle [ODoH)e Peoshesection of the
inserting action is continued as described above, the
ProgRc tgore icov erl 8hiads ¢ Pt eks tPRrrRBEEFUEnE borthon
20 264 of the plunger arm 228 and the front end
eJportiingn ddgeadfion He slompgdamenr pa 230, whahke thehnal separated by
bet ween the recess 239 and the recess 241, sliding
a Bethwden dape iwindr asprfcdcdes 238 amtroPAGseftide @f ngn inner
that have conpl enentary shapes with the side face of
watlle meert iporltardry 116 tée shiowmnity g, tHed. ofdmingt hAkd 250f the
protrusion 118 provided on the rear portion 116 abuts
fragel mstrtid3h dafthehdi sirgledmk pordy onsi @64s andi 2661 of
the arms. [0056] As described above, since the distal
peameknabirdu Jans t264 heandi 2fith iy ed st @petbsur facescR268n aedtent
270 that splay out in 5 the ejecting (or |aunching)
thditr etid @rafedtherd awelyr, 20/l tde esd Dpedosss f acesulavehe
the conplenentary shapes with the sloped surface 140
fromtd iy usl ahel 1% ut it tieddy, t@adveuldely through the

opening 214 thereof, but is not capable of rotating within
the front portion. With such a complementary configuration,
it is made easier to locate the protective cover, and
therefore the lancet assembly 100 relative to the injector
body, and particularly with respect to the direction around
the ejecting direction.

[0055]

As the inserting action is continued as described above,
the rear portion 116 passes between the distal end portion
264 of the plunger arm 228 and the front end portion 266 of
the plunger arm 230, and then also between the recess 2339 and
the recess 241, sliding between the inner surfaces 238 and
249 of the arms that have complementary shapes with the side
face of the rear portion 116 as shown in Fig. 14. Then, the

protrusion 118 provided on the rear portion 116 abuts against
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| ancet assenbly further backward after the abutnent
causes the arns 228 and 230 to splay outward as
indicated by the 10 arrows Cand Din Fig. 11. In this
case, such a splaying action can be suppressed by a
desi gn such that the outernost portions 502 and 504
of the distal end portions of the arns slide over the
i nner surface of the injector body, specifically the
Chenrtrshal |end Rovet kris iﬁ)‘ﬂy@r@ﬁ 2he ¢hj et orrmdb body.
To the contrary, in a case in which the recesses 506
(e b08 are forned on the inner wall, the arns splay
outward by just the depths of the recesses only when
t he distddsenidbeporhitn retreetshehilstsl iehdgoandiche 264
out ernost portions 502 and 504 thereof are fitted in
andel ¢ eceseess btednsuB0B:e 2@ $ 9057 ByO othaarsiplay out in
splaying in this way so as to secure a distance
theetewert ihe [ omelamsch jpor it | dinse S Doandf 52e ofatbet, and the
di stal end of the arns such that the protrusion 118
s oy dedr fare $ heavearheoardmphedditt of vt sieapancet thotdye sloped
can pass between 25 those portions, the rear portion
sidffads Bhabdedihe poyverusidy 1f8ytherabaskyarto ASva the
result, the protrusion 118 provided on the rear
lqordt csddfoiyt sutthé heospacerbesi peen the akeewss€Scauses
239 and 241 in the distal end portions of the arms as
tishoyng 8 dand 5230Nhed ddes gushienesdt hat i gdeftaeedheySthe
recesses 239 and 241 are forned conplementary with the
asthfacesahday gefine. the, pref riasidn-kk8, 4td a splaying
protrusion 118 is able to fit tightly in the space

adetdveeran e r 86855€5s€3%Dy a design such that the outermost
portions 502 and 504 of the distal end portions of the arms
slide over the inner surface of the injector body,
specificélly the inner wall of the main body of the injector
body. To the contrary, in a case in which the recesses 506
and 508 are formed on the inner wall, the arms splay outward
by just the depths of the recesses only when the distal end
portion retracts while sliding and the outermost portions 502
and 504 thereof are fitted in the recesses 506 and 508.
[0057]

By outward splaying in this way so as to secure a
distance between the innermost portions 510 and 512 of the
distal end of the arms such that the protrusion 118 provided

on the rear portion 116 of the lancet body can pass between

those portions, the rear portion 116 is enabled to move
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and 241. Because |lengths of the recesses 506 and 508
formed in the injector body, specifically on the
inner wall of the 10 main body of the injector body,
are short with respect to the ejecting direction as
shown in Fig. 15, a force that pushes the |ancet
backward applied subsequently causes the arns 228 and
230 only to retract w thout splaying outwardly, and
futrltbreef dreekvaed.andet aagssenbky 106 penirnsivtnghfiByprovided
grasped by 15 the arns 228 and 230 of the plunger.
on| @0&8 ¥ eBhreporwhem d fcoritiecs sirexdrd ebaae pusstvedmre the
| ancet assenbly backward, the plunger is able to nove
relaciowar @39 rnd Ipel Imdantine, ditdtes i rgred tpoyr aissentd fy 200 arms
has a lever-like 20 trigger nenber 514 that functions
ast GHawrgger rtike gjsect Whgnothet Barlifaneet thbm tHe€ine the
enbodi mrent shown, the trigger nmenber 514 can nove

re(d@=weds) 2aownd & qiorddernf e discond dntgrand tth the
spring 520 (indicated by an arrow.for the sake of

sudfRIdCithelt deF iffeOWHie b heimesiba fronttrengRortigion 118
542 and a plate 518 25 di sposed bel ow thereof in a

1 sSCHIINL LG iGORdidH N {heche38&pddd qgatwd@irbeie CadtdmY®s 239
|i ke a seesaw around the fulcrum516. While the front

ar@NQ Q07 HQI A TELAINLH A (108 Gl dds dHPE50 4I G Fd OfBrmed
the spring 520, upward novenent of the front end

irP@iHd o Qfcidie Hcfdyg,gesrpé@f%aiﬁy rastyiet acthdy e of the

I njector 5 housing. [0059] Wen the plunger noves
nai¥ TRy Rackwar din fde g %Jd‘f,‘ UYe short with respect to the
ejecting direction as shown in Fig. 15, a force that pushes
the lancet backward applied subsequently causes the arms 228
and 230 only to retract without splaying outwardly, and
therefore the lancet assembly 100 remains tightly grasped by
the arms 228 and 230 of the plunger.
[0058]

Then, when a force is exerted to push the lancet
assembly backward, the plunger is able to move backward. In:
the meantime, the injector assembly 200 has a lever-like
trigger member 514 that functions to trigger the ejecting of
the lancet. In the embodiment shown, the trigger member 514
can move (pivot) around a portion 516 as a fulcrum, and a
spring 520 (indicated by an arrow for the sake of simplicity)
is provided between a front end portion 542 and a plate 518

disposed below thereof in a compressed condition. The
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524 that is provided integrally wth the plunger noves
backward t ogether, as described above. The upper part
of the 10 protrusion 524 contacts the rear end portion
526 of the trigger menber 514, and then the
protrusion 524 noves back further while exerting a
force directed upward on the rear portion 526
(therefore while conmpressing the spring 520).
£ i8I 37 STURSIT0 IF 350 ROV Ik & e Saeaverid PG | e 5@61%?111“ 516.
15 the trigger menber 514, such contact rel ationship
Whdtenddre tirentt rargﬂg@or@rmeﬁ@mrmwe@ Priarasioh AL
i s di sengaged, so that the conpressed spring 520
upsgrahds g dihe apd itee 312G, ggmwanemysrergidt ghsothe front end
restores its original state.(the state as shown in
poHtgiorl 4)f .thas tar irgsmud menther riemrresttrioftachedy rilggempector
menber 514 noves down so as to prevent the protrusion
haaindg.rom novi ng forward. The state of the protrusion
524 having passed the rear end portion 526 and
[XO59ger nmenber 514 having just returned to the
original state in the above described way is shown in
Fi g. When THhes dlainigea sicates ifunithiech Hegddiary], 25hd hatotrusion
is, charging of. the |ancet assenbly 100 has been -
5239 treomletpetbviddD6Q]tddrd Sl ynotech titted p nshgker theves
mai n body 220, a spring S1 (indicated by the arrow)
bddkvneatetydeteend e rotiasi Qove S24handigde mRart of the
end portion 530 of the main body around the plunger.
prote S IdMEBE LAt 06 £ oAy essd bl end Wient tde $a8cet the
assenbly is inserted as described above, the spring S

tﬂﬁ@ger member 514, and then the protrusion 524 moves back
further while exerting a force directed upward on the rear
portion 526 (therefore while compressing the spring 520).
When the protrusion 524 passes the rear end portion 526 of
the trigger member 514, such contact relationship between the
trigger member 514 and the protrusion 524 is disengaged, so
that the compressed spring 520 expands again and the trigger
member 514 also restores its original state . (the state as
shown in Fig. 14). As a result, the rear end of the trigger
member 514 moves down so as to prevent the protrusion 524
from moving forward. The state of the protrusion 524 having
passed the rear end portion 526 and trigger member 514 having
Jjust returned to the original state in the above described
way 1is shown in Fig. 16. This is the state in which loading,

that is, charging of the lancet assembly 100 has been
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conpressed fromthe state shown in Fig. 10 to the

state shown in Fig. 16. In the state shown in Fig.

16, the length of the 10 spring S1 (that is, the

di stance between the protrusion 524 and the rear end

portion 530) has becone smaller than that in the

state shown in Fig. 10. Since the rear end portion 526

of the trigger menber 514 prevents the forward
campdesiesd . of the protrusion 524, nanely the forward

novenment of the 15 plunger 204 as described above, the
(Ep¥dhg S1 is kept in the conpressed state. [0061]

When the rear end portion 526 of the trigger menber

514 hoves npved dciatomridicde stlad epaimabodg, 2Wenat ering Sl

front end 20 portion 542 of the trigger nenber is
(iEssetedoywn Sioe asrtav) cOhpPresstédebspreéeay BR€, ptberusion

rear end portion 526 of the trigger nmenber 514 is

524 sph@cede upy@r det® HECOIEN URADI €ft bhe ph&VENbotilearound the
forward novenment of the protrusion 524. As a result,

pllteg &Pl i NhSisghiag ks keedKefimd re ddid lconwressethe5l ancet
state as described above instantaneously expands so

add@hpifei s 40nsProbd st ale S2Pinbhescdoe s the PhUDEErS1 is
and therefore the Ilancet held by the plunger nove

cdbMBE Sed | ProHCna State dMowMhighribe {60 €RE state shown
portion of the pricking portion is exposed, as wll

iberdescisbed ] abfs s HRCEHRE OperAly 0@(5 Otef%rlé&?@th of the

above of the trigger nenber 514 renoves
sﬁ@ﬁﬁcﬁ'ﬁs £her cogpr essed; SPEARY Shrwlbg §Hé'890§kusmn 524

expands |nstantaneously so that the [ancet 1s ejected
aﬁ&)iﬁéckegpeend portion 530) has become smaller than that in
the state shown in Fig. 10. Since the rear end portion 526
of the trigger member 514 prevents the forward movement of
the protrusion 524, namely the forward movement of the
plunger 204 as described above, the spring S1 is kept in the
compressed state.
[0061]

When the rear end portion 526 of the trigger member 514
moves upward from this state, that is, when the front end
portion 542 of the trigger member is pressed down so as to
compress the spring 520, the rear end portion 526 of the
trigger member 514 is displaced upward to become unable to
prevent the forward movement of thé-protrusion 524. As a

result, the spring S1 that has been kept in the compressed

state as described above instantaneously expands so that the
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predeterm ned portion against which the opening 214 of
the injector assenbly is pressed. 10 [0062] Wthin
t he cocki ng nmenber 212, a spring S2 is di sposed
around the plunger between the front end portion 532
of the cocking nenber 212 and a partition nmenber 534
installed on the rear portion of the plunger, and a
spring S3 is disposed 15 between the rear end portion
prE36ruf 1 drheb Lo ki ey eviborbe rt 124 20 1 amgle t heapar thérehore the
menber 534. It is noted that the cocking nenber 212
laare slhald bag ktlan o faiddr ahong fdewander urfade a aftate in
t he cocki ng nmenber while the partition nenber 534 is
wisiathirgte ofhtant hend easr tpiosrt | ©h e t hei pkimgepor AboA is
result, 20 the extents of conpression of the spring
e g, tde WPl nge Shes i@ sl dteACCOL eacehé copdeation
position of the partition plate 534. [0063] Wen the
dd anctied Ssaip et ©f, tider f Bpde POndhiOSr 0514 heem@e pl WiRgET
204 noves forward and therefore the spring S2 is 41
r ST ©SS eeh & NSrAbHE AEOOUS r 1 YT S BXPERESspOIRG dst héxpands
original length inediately thereafter. Accordingly,

indeasinaBuSy Ssnetd©nsnd o1 stEaci st BeetoBgeto prick the
backward that has been ejected. The spring S3 has a

pheetd B A &4 I8 FALen thes PusH PIcR 248 @§§5T§§d2im?ﬁg the

has noved forward so as to exert a force to nove

iPpshesr fosvand wheg fhesprotective cover is noved to
a position around the distal end portion of the

[P¥é£KI ng

Within the cocking member 212, a spring S$S2 is disposed
around the plunger between the front end portion 532 of the
cocking member 212 and a partition member 534 installed on
the rear portion of the plunger, and a spring S3 is disposed
between the rear end portion 536 of the coéking member 212
and the partition member 534. It is noted that the cocking
member 212 can slide back and forth along the inner surface
of the cocking member while the partition member 534 is
secured onto the rear portion of the plunger. As a result,
the extents of compression of the spring S2 and the spring S3
changes in accordance to the position of the partition plate
534.
[0063]

When the lancet is ejected, the rear portion of the

plunger 204 moves forward and therefore the spring S2 is
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menber that protrudes fromthe used | ancet as
descri bed above. |In other words, the spring S3
functions as a push spring. 10 [0064] As will be
easi | y understood, when the cocking nenber 212 is
noved backward to retract in relation to the other
parts in the shown injector assenbly 200 by applying a
force to the cocking nenber, the front end portion of.

CHRE S5E6 ng SR YRsisS L 2410 @a&k%m@%aﬁqu%rﬁhﬁerﬁﬁrgmal
534 provided on the rear end Rortion of the plunger

Lany thpviemesdiaiely. theseafdiatyl yACEREIpRGRYer theyvepring S2
backward so that the protrusion 524 of the plunger

funsa s dlenaied tesifortd & Hancsdr basriavagst titst 36 afeathe
trigger nmenber 514. \When the force 20 apply to the

eJesdiachg Trents@r 1202 53 heenoy doniat itdn S osteateaatheche push bar
protrusi on 524 of the plunger abuts agai nst the back

21of haukwarshrtherid heer micoredb 2 mfanchea rdgyder gmgiera Sderce to
while applying a forward force, so that with respect

mave tthe mushger ferwstrat evharedhe toorgjeasttithecdeacets hagved to
been established. This state 25 is the cocking state

a \pu it rees emylues] d&hgurdisgialg eqat ke tiamd of @ pricking
therefore the nmenber 212 is conveniently called the

megEki noha trgrmearrud30 G5 omAs e scyd db dldhradiov eg s ideddeibed above.
state in which charging of 5 the lancet assenbly 100

Irhas-reewoaraeiyl etted as istpwWB ifurdigionslGs theoydhungering.
204 has noved backward fromthe standby position

(&womn in Fig. 10 with respect to the injector body

As will be easily understood, when the cocking member
212 is moved backward to retract in relation to the other
parts in the shown injector assembly 200 by applying a force
to the cocking member, the front end portion of the cocking
member 212 causes the partition member 534 provided on the
rear end pdrtion of the plunger to move backward.
Accordingly, the plunger moves backward so that the
protrusion 524 of the plunger moves backward beyond the rear
end portion 526 of the trigger member 514. When the force
apply to the cocking member 212 is removed in this state, the
protrusion 524 of the plunger abuts against the back of the

rear end portion 526 of the trigger member 514 while applying

- a forward force, so that with respect to the plunger, a state

ready to eject the lancet has been established. This state

is the cocking state which resembles a gun being cocked, and
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202. As a result, the rear end portion of the plunger
noves backward so that the spring S2 is in a
relatively expanded 10 state and the spring S3is in a
relatively contracted state. [0066] It is nmade
possi bl e for the user of the |ancet assenbly to
visually recogni ze the conpl etion of charging by an

arrange t in iC mar ked part of the _plunger can .
thgefpls oo Hﬁgﬁgﬁ gﬁ%oﬁéni‘:ﬁ&‘%’l&\??‘&é& 5ldeq q4rking
%ge i njector body half when charging is conpleted as
MEYESEri bed above. In the shown enbodi nent, an
indicator 538 is provided laterally to the position
[OQfede the protrusion 524 is disposed. For exanple, the
i ndicator is colored by giving a conspicuous 20 col or
(suchsSadegreehsd aRaver ovndithg &hadgerinyhsgd jcharging of
provided in the wall of the body half at a position .
theolpresEEndsag™PS vt RE@0shae pesint icompdfe tielke aisndiheatrorin Fig.
538 in the state in which charging is conpl eted
16¢r &her plynpry. 29¥. hagy meveki Hagkvangefaom thee sd@insiby
can be seen through the 25 opening 540 when char gi ng
popstéenpsaped, inh&koby 18l Wawbngeistec4l ta dheorfijremntdmtbody
chargi ng has been conpleted. .. [0067] Wen charging
20¢s chapheresiulthethancesr capdi porenmonedf hbet pllhigeri soves
carried out by turning the | ancet cap around 5 the
bagkwetridngodithett itbe wetrhngesS@edts tim teherdl@jtéotedry expanded
assenbly that has the lancet held by the plunger as
stghewandntkegsptbng sanely inwastralg ttilve llvareeit rcajreas state.
indicated by the arrow G in
[0066]

It is made possible for the user of the.lancet assembly
to visually recognize the completion of charging by an
arrangement in which a marked part of the plunger can be seen
through an opening provided as a window in the injector body
half when charging is completed as described above. In the
shown embodiment, an indicator 538 is provided laterally to
the position where the protrusion 524 is disposed. For
example, the indicator is colored by giving a conspicuous
color (such as green), and providing an opening 540 is
provided in the wall of the body half at a position
corresponding to the side position of the indicator 538 in
the state in which charging is completed (refer to Fig. 9).
With this arrangement, the color can be seen through the

opening 540 when charging_is completed, thereby allowing it
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Fig. 16 so as to break the weakened portion 108 of the
| ancet and then pulling off |ancet cap 106 forward.
The state in 10 which the | ancet cap has been renoved
is shown in Fig. 17. [0068] In order to prevent the
| ancet body fromturning simnmultaneously when the
| ancet cap is twisted as described above, the
protrusion 131 is provided on the rear end portion 15
Coofcrie Mtarideat BoWE Iiard has et paketest- t he -
protrusion is fitted in a recess fornmed in the rear
[G8%6xtli on of the inside surface(s) of the plunger. The
protrusi on may have any shape as long as it is not
axi alMhens yahpstaiineal spiaonarledpabt the thancelkisapflis Heemoved
pricking nmenber. For exanple, the protrusion may 20
nelxdve §bel asslvape iehabupr ovr tdes ing d&hld Aerfagtmceafroraround
exanple in the formof al phabet letter "I", or "X
then@peE ot ioross)rent idrhevitdarrespesurfacehe | injdetor assembly
enbodi nent shown in Fig. 3, the protrusion 131 has
tHate béd diterl sshape fanld the Plangeundas as skeoessiR4Rig. 16,
in which a part of the protrusion fits. 25 [0069] 44
nahtedny tvhies tpirreyl ettes niaretk tpardp oms t indecpredKeg, thiorarrow G in
exanple, a finger tip is applied to the opening 214 of
Fitdhe 1d jeecdOrtasaseidit \thd nvddkensd apert bopor @8 off ofhe lancet
the front end portion 542 of the trigger nenber 514
aridhathdrs @xposef &SF A dnqushcdwt 1 06 Dertded UppRfe Stdece in
surface of the injector body is depressed dowward as
whildh cateed dcdthe-as N beekhi Seméddigess iewheat ehg. 17.
portion 526 of the trigger nenber 514 to nove
[0068]

In order to prevent the lancet body from turning
simultaneocusly when the lancet cap is twisted as described
above, the protrusion 131 is provided on the rear end portion
of the lancet body, and at least a part of the protrusion is
fitted in a recess formed in the rear portion of the inside
surface(s) of the plunger. The protrusion may have any shape
as long as it 1is not axially symmetrical with respect to the
axis of the pricking member. For example, the protrusion may
have such a shape that protrudes in a line form, for example
in the form of alphabet letter "I", or "X" (namely cross) on
the rear end surface. In the embodiment shown in Fig. 3, the
protrusion 131 has the X-letter shape and the plunger has a
recess 242 in which a part of the protrusion fits._

[0069]
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upward so that the abutting relationship between the
rear end portion 526 and the protrusion 524 of the
pl unger i s broken, 10 and the conpressed spring Sl is
rel eased to expand instantaneously. Accordingly, the
| ancet body 104 having the exposed distal end portion
124 of the pricking nmenber 105 noves forward in an
instant so as to protrude through the opening 214 of
the iHE&ct M SaSLEARNTR T SO ROE HiHRE 1% fe Rt eriited oF
portion. Then, the |ancet body noves reversely,
XAy Fadkikier dnid tife PUAGS Tetilihorening 214 of the
. position which is the same as that of standby state.
1NDEEFOIr FSFemE whowd thé SsE&8E e nawRiogh 1oe ofi $tal faegt end
portion 20 124 of the pricking nenber has noved to
potrfrd drorddo st g thioiwoqmaraien Fel Stidat ofs pirkied as a
the predeterm ned portion), and Fig. 19 shows the
pusthatcal itrprwtire it teheigamgardeh e fiidde oletthetioector body is
thereafter. This state is followed by a step of
deparepAar) dhevaart ets timadidetsedbden Usedfraom d he This causes
injector 25 assenbly for discarding. 45 [0071] From
theheestatendshoartian Bap A, thdhe pusiebare®igrisl4 to move
pressed forward first so as to nove the pusher 206
upfW@mears gshat noie atled tiynarrave td amsiF . b@vedihethe rear end
di stal end portions of 5 the arns 246 and 248 of the
pdrtanin g iaomd 250 gfrdthmiquiahed24 206 tabatp hgayerstid heroken,
rear end portion 150 of the protective cover 102
an(d efter damgtddssel) sprihraderid adbkesded E©aSeLpaid

instantaneously. Accordingly, the lancet body 104 having the
exposed distal end portion 124 of the pricking member 105
moves forward in an instant so as to protrude through the
opening 214 of the injector assembly and prick the
predetermined portion. Then, the lancet body moves reversely,
namely backward and the plunger returns to the position which
is the same as that of standby state.
(00701

Fig. 18 shows the state in which the distal end portion
124 of the prickiﬁg member has moved to the foremost position
(namely the state of pricking the predetermined portion), and
Fig. 19 shows the state in which the plunger has fully
retracted thereafter. This state is followed by a step of
removing the lancet that has been used from the injector

assembly for discarding.
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achieve this abutnment, it is preferable that the

protective cover 102 has a protrusion(s) 152 that

protrudes transversely 10 on the rear end portion

t hereof. Such abutnment state is shown in Fig. 20. To

assi st the pusher 208 in this novenent, the pusher

206 has a protrusion 280 on a side of the arm and

Suc protrusion 280 can nove back and forth in a

[(%hanhel formed in on the inner wall of the Iancet

body. 1SJ%$O7%J When the push bar 213 is pressed ,

f or wariPH eIt o MR He St at'ed shiown Hif Besh Rps2hd 1s
to nove the pusher 206 further forward, the

PIRSIRtti e adsy 192 §3 tausedi? Ve nfdve PYhwardChyfereard as

carnms 246 and 248, so that the rod-1ike portion 20 244

1ns}iGHeehUBhar 1AV €5 ithi T8I s12@i nghien dlisd adpgdsl Zegtions of
formed in 'the rear portion 226 of the plunger 204.

ENFh e e & e 24D 4TT i erefir oMt ther hsle 230 the Prusheisher
arnms and the sloped surface 249 that is |ocated

2 Meribik t3mR instesshe otedr téed BOpELN sLY? act P85 pfotéretive
cantil ever 232 of the plunger. As 25 a result, the

caeat | 1 & err 232 def | By s downviar dralersHowmake it &gsier to
Fig. 20, and the front end portion of the cantilever

aqdri veidgsi f raim ten thot 1 onl of pt e phluhgethat t the protective
preferable to provide the protrusion 243 shown in the

caremi TR shad lardsotiws idre(pr ot $2stivat 2370 atsdepnt témesversely
| ower side of the front end 5 portion of the

orcarite | maar .effd 3}t Idwstldef ¢@ft edbddorbemeErdi3Gtate is
protrusi on 243 abuts

shown in Fig. 20. To assist the pusher 208 in this movement,

the pusher 206 has a protrusion 280 on a side of the arm, and
such protrusion 280 can move back and forth in a channel
formed in on the inner wall of the lancet body.
[0072]

When the push bar 213 is pressed forward further from
the state shown in Fig. 20 so as to move the pusher 206 .

further forward, the protective cover 102 is caused to move

forward by the arms 246 and 248, so that the rod-like portion

244 of the pusher moves while sliding in the space 260 formed
in the rear portion 226 of the plunger 204. Then, the recess
2477 formed in the base of the pusher arms and the sloped
surface 249 that is located behind the recess touch the
sloped surface 235 of the cantilever 232 of the plunger. As

a result, the cantilever 232 deflects downward as shown in
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agai nst the injector body, specifically the inner wal
of the main body of the injector body, so as to
function as a brake, 10 in order to' prevent the
forward novenent of the plunger even when a force is
acting on the plunger 204 to push it forward. 1In a
preferred enbodi nent, a protrusion 550 is provided as
a stopper on the inner wall of the injector body as
Flghow? /i #nd Féded farinig enich R sl e, tife Gfatliekarr
front end 236 or 15 protrusion 243 can easily abut
Pragaivess themprider boitderssd Wy rlimather d4f 6r Pirigderable
pl unger is not capable of noving forward any nore.
CoFiry.ov2Hies Hdves piripd ratsatos ¢f4 X hdwronin dide 2B&@EWing stigihilarly
contact with the stopper 550. [0074] 20 Wen the
tof dheamr atsensm 26f7 e plamdgdre 2awers s iglevehtdee akront end
descri bed above, the | ancet body 104 is prevented
porntgrammAi fdef orandrid.ev@r .t he ot her hand, when the push
bar 213 is pressed further forward, a forward-directed
[Of0ofde acts on the rear end of the protective cover
102. As a 25 result, only the protective cover 102
novedhud |de fllercwardd front 4Ad & JFosirt ipa tancuinch t2¥8 abuts
protruding distal end portion of the pricking nenber,
aged ridtattHehe rijiqr tofr teelydi stwd ciehicdcgddnt itdre ik2Geofwdhe of the
pricking nenber is |located at a position which is
masiuf focedverds yHeeHimiddte focant, e geordd uraitide as a brake,
protective 5 cover 128, as the state shown in Fig. 22.
i pAdEs 4 g vdnie thelirenshinphetemeen t Rthe plunger even
protective cover and the | ancet body 104 is

wheth st e liys the isfe s Hdad 1 i Jdou Ridg.pGsorifi brward.
In a preferred embodiment, a protrusion 550 is provided as a
stopper on the inner wall of the injector body as shown in
the drawing. In this case, the deflected front end 236 or
protrusion 243 can easily abut against the protrusion 550, so
that thereafter the plunger is not capable of moving forward
any more. Fig. 21 shows the state of the front end 236 in
such contact with the stopper 550.

[0074]

When the forward movement of the plunger 204 is
prevented as described above, the lancet body 104 is
prevented from moving forward. On the other hand, when the
push bar 213 is pressed further forward, a forward-directed
force acts on the rear end of the protective cover 102. As a

result, only the protective cover 102 moves fully forward to
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7. In this state, the protective cover 102 has been
moved fully forward, and the protrusions 122 of the
| ancet body is 10 fitted into the openings 124 forned
in the rear end portion of the protective cover.
Therefore, the protective cover 102 is unable to nake
substanti al novenment forward nor backward fron1this
state. As will be understood fromthe draw ng,
3 POSEiTHESt P DANS L dFIHoW sHigheed dingt moretr#dm of the
portions of 15 the plunger arnms 228 and 230 are
pradikdeenmambathe §qjiddttorthehddyp Spedidf ikl toned inferlon
wal | of the main body of the injector body, and
1 2ttherfeftore Rites laims 2@ eand 230 @tedchott aaablted @t which is
splaying outwardly fromthe state shown in the
sudrfawiiregn t 120 He00i28] theerfrcast tdred pustt doay 13 Hes protective
pressed further forward, the pusher 206 noves forward
cometrth I2dspect the tdm s wigem 204 Fighi |22 deflhethiisg stthée, the
cantil ever 232. Then, the protrusion 236 of the front
redrad jmorshign e twden dar idmterc 232 fadwern rdral 254 heamncet body
openi ng 262 of the pusher, so that the cantilever 232
1048 ig esthortentiisl or igienalanst ate t(ireec alerven firomide 6 or Fig.
defl ected state) . At this stage, the front end
7 .porhi ahief stthee,cahkl beveectases doverf UNQt has dkenh@moved
stopper, and therefore the forward novenent of the
full luN R Wi begtiesh P s thhes i hsTher 2 fof eshaviedhddie body is
pusher 206 causes the plunger to nove forward and the
fifotend e paid | &hsn i26f and 266rdd the fldainge{r éfdBportion
reach the recesses 560 and 562 fornmed in the inner

o WadHe protective cover. Therefore, the protective cover 102
is unable to make substantial movement forward nor baékward
from this state. As will be understood from the drawing, the
outermost portions 502 and 504 of the distal end portions of
the plunger arms 228 and 230 are adjacent to the injector
body, specifically the inner-wall of the main body of the

injector body, and therefore the arms 228 and 230 are not

capable of splaying outwardly from the state shown in the

" drawing.

[0075]

Then, as the push bar 213 is pressed further forward,
the pusher 206 moves forward with respect to the plunger 204
while deflecting the cantilever 232. Then, the protrusion
236 of the front end portion of the cantilever 232 fits into

the opening 262 of the pusher, so that the cantilever 232
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of the injector body, the arnms 228 and 230 can spl ay
outward. At this tinme, since the pusher 206 is

al ready pressing the 10 rear end of the protective
cover 102 forward., the lancet body receives a
forward-directed force and therefore the arns 228 and
230 splay out. As a result, the lancet body,

part|cularly t he protru5|on 118 thereof is rel eased

LS Ohathe B SdesHe b FFahfd TACvtethe st i 9 Sl e et
pushed forward. 15 [0076] Fig. 23 shows the state in

St\ﬁmedh t he fhéat SEAGepoihEoREON26&NENHOXEE O5f ofhéhe
pl unger arns reach the recesses 560 and 562 formed in

Carid ligtear Wads dfts Hangijiem ot vduy, stareet heandriherefore
228 and 230 splaying outward, and Fig. 24 shows the 20

they drogrWar duriastemeane rcefartlmwwlpmqeimrﬁ 04 e efondte Heafsidile .-
body has been rel eased thereafter fromthe recesses

Thetre f28%® ,antdherp£heofeudieeardfse JOEY tAse whlundsyr dasinayve
under stood, the pusher may have two 25 opposing arns

fogvadws aridb etheabiova t mret ercaddl yorag idsdhaidh@ 46 of 4he plunger
| etter shape as a whole (as shown in the drawing). In

amtshereaantiddi mettes sy e dthaand Vi arfermey be hreovimesr wall
as long as the rear end portion of the protective cap

ofcarhebe rpregperd Yoqeilghethe aims 22t ousheEd0 hasn adplaeastutward.
two arns. 5 [0078] In the state shown in Fig. 22,

Atsitndes tthienest apipete 5530 igisHam@d®ni gy 1t dved plrges ir2Pdhe
cannot nove forward, and

rear end of the protective cover 102 forward, the lancet body

receives a forward-directed force and therefore the arms 228
and 230 splay out. As a result, the lancet body,
particularly the protrusion 118 thereof is released from the
recesses 239 and 241 of the arms and is then pushed forward.
[0076]

Fig. 23 shows the state in which the front end portions
264 and 266 of the plunger arms reach the recesses 560 and
562 formed in the inner wall of the injector body, with the
arms 228 and 230 splaying outward, and Fig. 24 shows the
state in which the rear end portion 116 of the lancet body
has been released thereafter from the recesses the 239 and
241 of the arms.
[0077]

As will be easily understood, the pusher may have two

opposing arms as described above, preferably arms having U-

_49_



10

15

20

25

therefore the protective cover 102 of which rear .end
portion is in contact with the pusher arns 246 and
248 is al so unable 10 to nove forward. In case the
position of the recess 262 of the pusher 204
(accordingly the di stance between the recess 247 and
the recess 262) is so designed that only the pusher
206 can nove forward a little in the above nentioned
leditstre Shafife adr 175 WPWB Canl@ A UM tiHe T HEr2Wigw ldef IT@cother
alittle 15 before the front end portions of the
emplogigen tar e rE2 & haid TR0 anms dsk Reheyroidassian Loy as the
of the lancet body. Imrediately thereafter, when the
refarorgnde mp qFcon orfs t264 rand <286 W qare cail Iy erreremsly pushed.
reach the recesses 560 and 562, the pusher arnms 246
Tharsd 248 pvehe 1t hasesttorleadie twid gimmd . shape
substantially 20 at the sanme tinme as the arns 228 and
(03B Ispl ay outwardly so that a forward noving forces
is instantaneously applied to the |ancet body of
whi clrpridter siade Fh®wrasirbédy r élpasadce Ahea gtempder 550 is
the | ancet of which pricking menber is surrounded by
futrteer iprroitret ithee @dvergeshddls aarinadf nidwee apmrwangd, 2n@14
of the injector assenbly, as shown in Fig. 25. The
thetsdfore Sthe harotZ3: iivwe sy 1 102 hef sttateh | reanhi exrid tihertion
force acting thereon has been rel eased, and has
i ast ad@tkddts wirdigithd pudiade drmedred 46 dnd tdws sianglbyo unable
state) due to the action of the spring S3. 5 [0079]
td mde dmiard.n whi ehskhehlanesti thas FottheUtreded¥a® 62 of
been rel eased as descri bed above, the protective cover

theS pusher 204 (accordingly the distance between the recess
247 and the recess 262) is so designed that only the pusher
206 can move forward a little in the above mentioned state,
the arms 246 and 248 of the pusher 206 deflect a little
before the front end portions of the plunger arms 228 and 230
release the protrusion 118 of the lancet body. Immediately
thereafter, when the front end portions 264 and 266 of the
plunger arms reach the recesses 560 aﬁd 562, the pusher arms
246 and 248 move to restore the original shape substantially
at the same time. as the arms 228 and 230 splay outwardly so
that a forward moving forces is instantaneously applied to
the lancet body of which protrusion 118 has been released.
As a result, the lancet of which pricking member is
surrounded by the protective cover shoots out of the opening

214 of the injector assembly, as shown in Fig. 25. The push
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di sposed around the pricking nenber, and the tip of
the end portion of the pricking nenber is |ocated at
a position 10 sufficiently deep fromthe front end
surface of the protective cover 102. As a result,
even when handl.ing the |ancet that has been used, the
possibility of touching the tip of the distal end
ortion of the pricking nenber that has pricked is
b e?aﬁ yH T etREEY. 15 100801 ¢ nt R HYSL Gy S %h%O%%r%&%%g
removi ng the | ancet fron1 t he i nj ector assenbl y
thaeflieé?n %%n el §7° s 352 dloe r%ﬁ%%ﬂ b%/tﬁbr%‘é%‘iih@al
t he push bar 213 forward so as to dlspose t he
STH G eCtIRL GovEr &P tHeardhy oftdFe) diee ato e ppftien of the
of 20 the pricking nmenber as descri bed above, w thout
SRE¥Et$3- handling the lancet, when the pricking
devi ce that enploys the | ancet assenbly and the
[Q%hjktor assenbly of the present invention is used.
[0081] 25 It is noted that in the description given
aboveln theistairarigi mjrioth tiee | baeert desendigt igut or has
conpl eted by pressing the |ancet assenbly backward.
bgen otdegazedhord migacr dhed gilgvenythdepcohptieieel abger is
in such a procedure as, after having the rear end
digradenh of o tﬂquem@onyg hre¢mbéy, tded oppostilg af nehé end
of the plunger, the cocking nmenber 213 is pulled
pdoackwaraf Wi ipzrisrs‘rp'm:g ntamibdre antetatbedya2?229 sosasito
di spose the protrusion 524 of the plunger at a
SYoSi ¢ i eamnt behdewb tfreom eldte front end surface of the

protective cover 102. As a result, even when handling the
lancet that has been used, the possibility of touching the
tip of the distal end portion of the pricking member that has
pricked is greatly reduced.

(0080]

In this way, the operation of removing the lancet from
the injector assembly after pricking can be easily done
simply by pressing the push bar 213 forward so as to dispose
the protective cover to the tip of the distal end portion of

the pricking member as described above, without directly

handling the lancet, when the pricking device that employs

the lancet assembly and the injector assembly of the present
invention is used.

[0081]

It is noted that in the description given above,
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end portion 526 of the trigger nmenber 514. [0082] 10
As will be easily understood fromthe foregoing
description, when pricking operation is carried out
using the pricking device that enploys the | ancet
assenbly and the injector assenbly of the present
i nvention, the process from charging of the |ancet
assenbly in the injector assenbly up 15 to di scharging
char 31y e NanEC Tt GRsaR® lithjleTtoRisy I8y REgs el the
carried out substantially in the followng five steps:
laqnypszjassiap v (@it ofnLakser AFbefBIgntThehegrdey may
assenbly 100 is inserted through the opening 20 214
bepfcanid §fe@leio alss arvslty R0 ariiuze mrossedenigading the
(the step of changing fromthe state as shown in Fig.
repy tegd Rerisitcat e fasshhdwmdat FHafdy 161ld T stheaawsarsdey arms
arms 228 and 230 of the plunger 204 to hold the rear
oferidhpariingrerl 16 hef adukinmmsatodroddl 3 aingl rul sledmvackward
backward whil e gradually pushing 25 up the rear
wigdy triempeagft tive tthd dgerceatentuety 0 agaiastte hdispod? the
force exerted by the spring 520. When the protrusion
prsgAusifon t3id pd fungey goasses ratght doed iowi diheéoateiand etttk rear
portion 526 of the.trigger nenber 514, the spring 520
ereX pandsi g0 56 taf caus e ritdyer ewamisid Hiortion 526 to
nove downward. As a result, the 5 protrusion 524
(doexgnes in the state in which it abuts against the
rear end portion 526 of the trigger nmenmber 514,

t her eby wicanpeetdamg henekargicwd (ol aad NHr fo e

| ancet assenbly |
description, when pricking operation is carried out using the
pricking devicé that employs the lancet assembly and the
injector assembly of the present invention, the process from
charging of the lancet assembly in the injector assembly up
to discharging of the used lancet from the injector assembly
can be carried out substantially in the following five steps:
[0083]
Step 1 (Charging of Lancet Assembly)

The lancet assembly 100 is inserted through the opening

214 of the injector assembly 200 and is pressed inward (the
step of changing from the state as shown in Fig. 10 to the
state as shown in Fig. 16). This causes the arms 228 and 230
of the plunger 204 to hold the rear end portion 116 of the

lancet body, and also move backward while gradually pushing

up the rear portion of the trigger member 514 against the
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to be ready for pricking operation. It is noted that
upon such abutnent, the rear end portion of the
trigger nenber 10 hits the upper arm of the plunger so
as to generate a light «click sound or a tactile
i npact, allowing the operator readily to know the
conpl etion of charging. [0084] Step 2 (Renoving of
Lancet Caéo%jnlS The | ancet ca£Or 106t hat protrudes ,fro(rfp _
LnRe 196 EShPBERG PG Bct<dt: a¥BERDISYS STOWITe® 024 oFf
break the weakened portion 108. Then, the |ancet ca
P IR FENRAET Sy Pl Relutthesd et 1T RREC e 532?0 of
of the distal end portion of the ri cking menmber to
Che otFERE T ARRSe %rﬂonttf@noﬁqfolrrtq ﬁ%fe%w% $ametto cause
body, to reach the state as shown in Fig. 17. [0085]
the P (FRARIMG BF 12 ded MOTHRe GUrgHY t oRs542 riegult, the
depressed downward as indicated by arrowJ in Fig. 17
PO EHES 1R | Whdeadres aftdthel sltatien 126 wWikieh itheabilps odgainst
the distal end portion 214 of the pricking 53 nenber
the prot remdl mpritiowardk ¢ el prieel dtmrgdaredngrapre ¥ obl 4 Thighereby
| ancet 101 that has been | aunched pricks the
Ccqrredet engri el clporgion (or Wwnadting) aphlilee lancéie assembly
openi ng. 214 (the state shown in Fig. 18), and then
tao dte actady the statckSipwpemtFHqn. 3tl9)s dOG8b6[tha$t epon
4 (Discharging of Used Lancet)
such abutment, the rear end portion of the trigger member

hits the upper arm of the plunger so as to generate a light
click sound or a tactile impact, allowing the operator
readily to know the completion of charging.

[0084]

Step 2 (Removing of Lancet Cap)

The lancet cap 106 that protrudes from the front end of
the injector assembly is twisted to break the weakened
portion 108. Then, the lancet cap 106 is removed by pulling
out, so as to cause the tip of the distal end portion of the
pricking member to protrude from the front end portion of the
lancet body, to reach the state as shown in Fig. 17.

[008B5]
Step 3 (Ejecting of Lancet)

The push button 542 is depressed downward as indicated
by arrow J in Fig. 17 so as to launch the lancet 101, in

which the tip of the distal end portion 214 of the pricking
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Then, the push bar 213 is pressed forward (the state
shown in Fig. 20), so as to nove the protective cover
102 10 forward by nmeans of the pusher 206 (the state
shown in Fig.21) and di spose the protective cover 102
. at a position around the protruding distal end
portion 124 of the pricking menber (the state shown
in Fig. 22). Then, the pusher is pressed further to
MeFPSEh drSy @ Hohe Udndet TRV Ichrtdify P Lase Essaaeiob rﬂfrztf@rbf The
the injector assenbly (the states shown in Fig.
laggetrilgl Ihpt hpse Degne diavrrdiechay isden tdiesﬁaﬁ%wed
be properly disposed of. [0087] Wen the pricking
Pogdcat iign wWhs charlsi @@pdmeméiongth%@pezan%ﬁclét (the state
disclosed in U S. Patent No. 5,385,571, the foll ow ng
sheivie igt g -arld)requicdr ddvefy crmtcrraavrt@i n(g“-hzﬁ Shed g afpein in Fig.
assenbly in the injector assenbly to discharging of
1%he used lancet fromthe injector assenbly: [00881
25 (1) The injector cap is renoved fromthe injector.
(0084 (2) The lancet is fitted into the injector. (3)
The lancet cap is renoved fromthe | ancet that has
Stegert f(itssthamtiong (4 Uesl ilgresttor cap that has been
renoved as described 5 above is put on the injector.
(5) Tihen,njtéet eushs baackad dred prves deandetrwasr chidtgedstate
(6) The trigger button is pressed to | aunch the
shoawrcein Fig. 20), so as to move the protective cover 102

forward by means of the pusher 206 (the state shown in
Fig.21l) and dispose the protective cover 102 at a position
around the protruding distal end portion 124 of the pricking
member (the state shown in Fig. 22). Then, the pusher is
pressed further to discharge the lancet 101 through the
opening 214 of the injector assembly (the states shown in Fig.
24 and Fig. 25). The lancet that has been discharged can be
properly disposed of.

(0087]

When the pricking operation is carried out using the
lancet disclosed in U.S. Patent No. 5,385,571, the following
nine steps are required from charging of the lancet assembly
in the injector assembly to discharging of the used lancet

from the injector assembly:

"10088]

(1) The injector cap is removed from the injector.
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(7) The injector cap is renoved. (8) The lancet cap is
put on the distal end portion of 10 the pricking
menber that is exposed so as to shield the distal end
portion. (9) The lancet is renoved fromthe injector
so as to dispose of the used |lancet. [0089] 15 As

W Il be easily understood by the conpari son, when the
pricking operation is carried out using t.he pricking

devi d&'t RRE &RPFEYs 1Ehé 1 FaRCet idSs &Ml v ARG Hoe

i njector assenbly of the present invention, the

nunbéﬁ)o?h§té§§cﬁ rcaPhéSpFﬁEWWﬁgiﬁ§O@r§§FI}aP§§GC§@@t has

and the pricking operation is 20 nade sinpler.
beprdddttities) 1A cability [0090] As will be apparent

fromthe foregoing description, the 25 |ancet ,

asserly TRed iPHECtRFe€BBr LSS MsISy st FeMPreskms Fipscribed

i nvention provide the pricking device that enables it
abpye d&f @ oak&hen 1agegorof bl ood sanpl e.

Cross-Reference to Related Application 5 This

appl i(Gat Toe dndiewsox psi goickedadel thre Japaedsds charged.

Pat ent Application No. 2005-231649 (filing date:

Augudte)1@he 20@05geTi buston tilte dressmd do IRPRINCKI NGe lancet.

DEVI CE, AND LANCET ASSEMBLY AND | NJECTOR ASSEMBLY

THAT (CONSREeTUWTE eTHBrSAME) i st hemadiest| osure of which is

i ncorporated by reference herein.

(8) The lancet cap is put on the distal end portion of
the pricking member that is exposed so as to shield the
distal end portion.

(9) The lancet is removed from the injector so as to
dispose of the used lancet.

[0089]

As will be easily understood by the comparison, when
the pricking operation is carried out using the pricking
device that employs the lancet assembly and the injector
assembly of the present invention, the number of steps for

the pricking is greatly reduced and the pricking operation is

made simpler.

Industrial Applicability
(00901}
As will be apparent from the foregoing description, the

lancet assembly and the injector assembly of the present
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56 CLAIMS 1. A pricking device conprising: (a) a
| ancet assenbly conprising a lancet and a 5
protective cover; and (b) an injector assenbly that
has an injector body, and a plunger and a pusher
whi ch are disposed in the injector body and which
ej ects the | ancet, characterized in that 10 (1) the

| ancet conpri.ses | ancet. .body et._ ca nd
iy, HRAEE e TG R THA i CRRRRF | to
Ia cet_bod dt | an et cap while straddling
SaF%§§b é?%?ﬁﬁﬂd¥ %%Qt tion of the
pricking nenber is encl osed by the | ancet cap; 15 (2)
the protective cover is disposed around the [ancet
body, and it is able to nove to a position, after
Crﬁ’rﬁsc“ﬁ%re%eo% Rl RSP B dtti on of the
pricking nenber that protrudes forward fromthe
| ancétiFodpP iop tipa mhmg@r heds E e drasad %br%qraﬁﬂese
of the lancet 20 body and ejects the |ancet bod
Payeaxt e Igrottindt Ay d|2s<t0a‘f| 2 Sottilonpfdatre: ugust 10,
pricking nmenber pricks a predeternmined portion; and
ZQQ@ the §Hb¢h@ﬁﬂﬂ¥ﬁnQﬁQQH B @kiNg, DEWeCHor i t LANCET
cover that is disposed around the |ancet body so as to
ASPHVBLYHND INoIBEIQR ZdidEMBIer eBiAT HeONFF DI ELER VEHEE 03AME) , the

is | ocated 57
disclosure of which is incorporated by reference herein.
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around the distal end portion of the pricking nenber
that protrudes forward fromthe | ancet body. 2. The
pricking device according to claim1, characterized
in that forward novenent of the plunger is 5 prevented
when the pusher is noved forward relative to the
pl unger in order that the pusher pushes forward the
protective cover |ocated around the |ancet body. 3.
The pricking device accordrhg™¥® claim1 or 2,
characterized in that the plunger conprises a rear
portion 10 which is in the formof a cylinder as a
whol e, and a front portion conprising at |east two
ar ms lwhi BhPBkEEHAI f deVare CPFBALAIRESONt end of said
rear portion. 4. The pricking device according to any
one dR)cRailgBcel BEsgmbéhacatardisiad ian langet rard a
pusher conprises a rod-like 15 portion and a front
pr¢gedataivec eppieirsi mgdat | east two arms whi ch extend
forward froma front end of said rod-like portion,
f r ont(beén@npaéntiesirs rof sslkeabdymg harte hatsl et coqssitor eaty, and
end of the protective cover so as to nove the
a prlotastt ved2@ eonsére rf ovhvientd ,a randiitdpe saptl-in ksheaitjertor
Is able to nove in a space wwthin the rear portion of
botdye guidundeichweijleets mdret ilemaxft,t he rod- |ike portion
is protruding fromeach end of the rear portion of
chislre qiemgerd i25 thatThe pricki ng device according to
any one of clains 58 _
(1) the lancet comprises a lancet body, a lancet cap

and a pricking member, the pricking member is disposed in the
lancet body and the lancet cap while straddling those members,
and a distal end portion of the pricking member is enclosed
by the lancet cap;

(2) the protective cover is disposed around the lancet
body, and it is able to move to a position, after pricking,
around the distal end portion of the pricking member that
protrudes forward from the lancet body;

(3) the plunger holds a rear end portion of the lancet
body and ejects the lancet body so that the protruding distal
end portion of the pricking member pricks a predetermined
portion; and

(4) the pusher pushes, after pricking, the protective
cover that is disposed around the lancet body so as to move

it forward, and thereby the protective cover is located
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1 to 4, characterized in that at |east one armof the

pl unger conprises a cantilever which is able to

el astically deformso as to contact with an inner

wal | of the injector body, the pusher deforns the

cantilever elastically so that a 5 front end of the

cantil ever noves toward the inner wall of the

i njector body when the pusher is noved forward in an
argwed i blge dirstal endmbrieian i ve the tiel pkimgenesbeasthat

to push the protective cover forward. 6. A | ancet
pastentdy Compardi figora tlenckdnaed odd0 protective

cover, characterized in that (1) the |lancet conprises

a | anzet Thedprizkiagcekviap =aandraliprg do rg aieniier ,

the pricking menber is disposed in the |ancet body
cleantk ¢ her 1 a6 et n céalpa twhitt d ev st d adsly émgn t hos et henpeusger is

and a distal end portion of the pricking nmenber is
penciosed wilén byhé heudladrcei s capye@ntbot@drd heepaoi eet tyethe

cover is disposed around the |ancet body, and it is
phbh@et 0l NDYEdED EhPOStié Opusiét epuPhéskivgwarar enad

the distal end portion.of the pricking nenber that
pipiodctdes Eovaar toddedd theohaacehe bogyce200ddyThe

| ancet assenbly according to claim®6, characterized

in that tie hkanced ldodkard thedrieR! AR 1 or 2,

connected integrally through a weakened portion

cﬂé@@@@@rlQ@&mﬁﬁntﬁ@@nﬁh@ﬂ@lﬁﬁ?eﬁeégﬁﬁﬁgsQQr5'QQakSportlon
broken by twisting the l'ancef body and the | ancet cap

wﬁﬁéwngstbﬁ'fh@xférmrb§5 reb et hyelya9PROShHe, and a front
directions. -

portion comprising at least two arms which extend forward
from é front end of said rear portion.

4. The pricking device according to any one of claims
1 to 3, characterized in that the pusher comprises a rod-like
portion and a front portion comprising at least two arms
which extend forward from a front end of said rod-like
portion,

front end portions of the arms are able to push a rear
end of the protective cover so as to move the protective
cover forward, and

the rod-like portion is able to move in a space within
the rear portion of the plunger while a portion of the rod-
like portion is protruding from each end of the rear portion
of the plunger.

5. The pricking device according to any one of claims
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8. The |l ancet assenbly according to claim®6 or 7,
characterized in that the | ancet body conpri ses,
around its rear portion and preferably around a whol e
peri phery of its rear portion, a protrusion which is
grasped by a chuck 5 elenent of the plunger of an
i njector assenbly which plunger ejects the |ancet. 9.
The | ancet assenbly according to claim8,
1 dRaract@®arAsd 9 m a9thtin He 3 gty Uss T i 31§ iR i § of kg gplunger
arim 10. The lancet assenbly according to any one
coP @S MR tlevRr cHurdctiar igkele i vP theastieally deform so
protrusion of the |ancet body conprises a sloped or
ag dpera gt acdwdre hirmarents. f ron the top oftahdody,
protrusion to a | ancet body surface, and a chuck -
el emdrite gfusdred Wedotmrs ddeemsnt icloel selsast istaped v that a
tapered surface in a front end portion of the chuck
f reirémeamtd whi cthel Scdrat it lervest opece Drtdwapet eths uifmee wall of
splay out forward conplenentarily with the forner
thsd dpejkaront dpedediisarn fidoe, pustar uppmovserforgetdein an-
| ancet into the injector assenbly, when the
e jpradt imus | diinr et on. eegrad st 1 d thievee hus kt led epemtgef $dieas 200 push
i njector assenbly, and then the lancet is urged to
theoyerdigdihiere hackavarftbhwamppl i cati on of a force, the
sl oped or tapered surfaces make the chuck el ement

spl ays .oul flewaed agsecmBNEr cwabplricfinighe ilgineettoand a
assenbly, so that the lancet is noved backward, and

prd@itthee Motdtisi aedctidiei dancet gy is 25 fitted

into a recess which is |ocated behind the sloped or

60 (1) the lancet comprises a lancet body, a lancet cap
and a pricking member, the pricking member is disposed in the
lancet body and the lancet cap while straddling those members,
and a distal end portion of the pricking member is enclosed
by the lancet cap; and

(2) the protective cover is disposed around the lancet
body, and it is able to move to a position, after pricking,
around the distal end portion of the pricking member that
protrudes forward from the lancet body.

7. The lancet assembly éccording to claim 6,
characterized in that the lancet body and the lancet cap are
connected integrally through a weakened portion located
between them, and the weakehed portion is broken by twisting

the lancet bodyv and the lancet cap around their axis in

relatively opposing directions.

- 59 -
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tapered surface. 11. The | ancet assenbly according to

any one of clains 6 to 10, characterized in that a

rear end surface of the |ancet body conprises a

protrusion, and a pedestal which is 5 provided at a

deepest portion of a chuck elenent of a | ancet

ej ecting plunger of an injector assenbly and which

receives the rear end surface of the |ancet body has

a reBessThhi tanret espprehgnearyrding e Féasm § or 7,

portion of said protrusion. 12. The | ancet assenbly
chagemrtdinig oo ial dihatlthe I@retedr &ocder iccabliisghatandignd its

protrusion is a cross-shaped protrusion. 13. The
relagn et tdsse dpldy pasdEmmibiy teaorcamy enevlofle | mipheat @f its

12, characterized in that the | ancet cap conprises a
reprotooudiion,ata ip tmeeri cendvhpartt iien,gmasbed foord @ndtk

portion. 15 of the protective cover abuts against the
elpmetrtusiforthef flhegdrandetanc amijwearor hees gendt lectwhiech plunger

cover is located around the |ancet body. 14. The
ejleartcett s Slemalet .according to any one of clains 6 to

13, characterized in that the |ancet body conprises a

20 proat roseobafhoetpaeyenbiRgactsrdehyr aowhilahm 8,

protrudes froma side of the |ancet body, the
chRireiatid e C avert Has .t Ha grick rSigdeyn ains opentiy fdvm of a rim.

whi ch the protrusion for preventing return is fitted,

and 1wponThBelpRveReRksehbl heapeotachiyveocang ose a¥ claims

to 25 | ocate around the distal end portion, of the

6 RId GKi Nhd®IM&IrizedPlin that the protrusion of the lancet
body comprises a sloped or tapered surface which extends from
a top of the protrusion to.a lancet body surface, and a chuck
element of an injector assembly comprises a sloped or tapered
surface in a front end portion of the chuck element which
latter sloped or tapered surface splay out forward
complementarily with the former sloped or tapered surface,
and

upon inserting the lancet into the injector assembly,
when the protrusion abuts against the chuck element of the
injector assembly, and then the lancet is urged to move
further backward by application of a force, the sloped or
tapered surfaces make the chuck element splay out toward an
inner wall of the injector asseﬁbly, so that the lancet is

moved backward, and then the protrusion of the lancet body is

fitted into a recess which is located behind the sloped or
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whi ch portion protrudes forward fromthe | ancet body,
the protrusion is fitted into the opening after a
wal | formng the protective cover. goes over the
protrusion. 15. The | ancet assenbly according to any
one of clains S 6 to 14, characterized in that the
protective cover conprises an abutnent el enent
agai nst which a front end of an. armof the pusher of
tagweradhjsantimceassenbl y abuts. 16. The | ancet assenbly
according to any one of clains 6 to 15, characterized
i n tAdt. afiheul encptofiskembflyaacrossing0tseeniyonnef ofthelaims
protective cover which section is perpendicular to an
6 gjeedtl, nghdirettdmiredds conplamentarar vend s ipod idle Tie
a cross section of an inner wall of a front portion
lanfcdthevddy estnqrr dsedy amp odtdss s@|ct iaard i pedestal which .is
perpendi cular to the ejecting direction. 15 17. An
prditietddratass elddpe oM iSidig ah 4 gracdlore baont anfl & lancet
pl unger and a pusher which are disposed in the
ejdyeitiprpl oy ar amiiol €f et sa Ssdnicetaddath héds Beceives
protective cover, characterized in that (1) the
tHY unger dil dsurEd@aro RNchPOordn @t odPendancetec@ds which is
body and ejects the | ancet body so that a protruding
cditaten e, pRrdH ot afeddte Prp&ki Neh N Prpedsr@sion.
predeterm ned portion; and (2) the pusher pushes,
after pri gkkngant-Be REALEGUIV QRPN RAL J1%idi spQsed
around the | ancet body so as to nove 25 it forward,

crH¥h deF Shys the AL eold uerSoMesi s 19catefbssbghaped
protrusion.

13. The lancet assembly according to any one of claims
6 to 12, chéracterized in that the lancet cap comprises a
protrﬁsion at its rear end portion, and a front end portion.
of the protective cover abuts against the protrusion of the
lancet cap when the protective cover is located around the
lancet body.

14. The laﬁcet assembly according to any one of claims
6 to 13, characte;ized in that the lancet body comprises a
protrusion for preventing its return which protrudes from a
side of the lancet body,

the protective cover has, in its side, an opening into
which the protrusion for preventing return is fitted, and

upon the movement of the protective cover so as to

locate around the distal end portion of the pricking member
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around the distal end portion of the pricking nmenber
that protrudes forward fromthe | ancet body. 18. The
i njector assenbly according to claim 17,
characterized in that the injector body conprises a
cap 5 assenbly, a pair of body hal ves and a cocking
menber. 19. The injector assenbly according to claim
17 or 18, characterized in that the cap assenbly
whd ehp piogéd can popdriudgs dgaiwasd vhriooh theprledetedr wioserd the
portion to be pricked is forced, and a distance
proetrwséont he dpdriedg iand fthentpemdsigofe fitlke kodylllForming
hal ves is able to be changed. 63
the protective cover. goes over the protrusion.

15. The lancet assembly according to any one of claims
6 to 14, characterized in that the protective cover comprises
an abutment element against which a front end of an arm of
the pusher of the injector assembly abuts.

16. The lancet assembly according to any one of claims
6 to 15, characterized in that an outer profile of a cross
section of the protective cover which section is
perpendicular to an ejecting direction is complementary with
a profile of a cross section of an inner wall of a front
portion of the injector body which is section is
perpendicular to the ejecting direction.

17. An injector assembly comprising an injector body
and a plunger and a pusher which are disposed in the injector
body and which ejects a lancet that has a protective cover,
characterized in that

(1) the plunger holds a rear end portion of the lancet
body and ejects the lancet body so that a protruding distal
end portion of the pricking member pricks a predetermined
portion; and

(2) the pusher pushes, after pricking, the protective

cover that is disposed around the lancet bedy so as to move

it forward, and thereby the protective cover is located
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around the distal end portion of the pricking member that
protrudes forward from the lancet body.

18. The injector assembly according to claim 17,
characterized in that the injector body comprises a cap
assembly, a pair of body halves and a cocking member.

19. The injector assembly according to claim 17 or 18,
characterized in that the cap assembly comprises an opening
against which a predetermined portion to be pricked is forced,
and a distance between the opening and front ends of the body

halves is able to be changed.



