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TECHNICAL FIELD  [0001]  The present invention relates to a pricking device
or lancet assembly such as a finger pricking device used to take  a small
amount of blood as a sample by pricking the skin of a  10 human body and,
more particularly, to a lancet assembly of a  disposable type which is easy
to use. BACKGROUND ART  [0002] 15 Various finger pricking devices or lancet
assemblies  have been commercialized for the use by consumers, as well as
for the use in hospitals, clinics and private practitioners,  in order to
take a small amount of blood as a sample. Such a  device includes a lancet
which has an element having a sharp 20 part, namely a pricking element
(such as a needle-like  element), that is used to quickly prick the skin of
a patient,  or penetrate the skin and form an incision opening so as to
allow a small amount of blood to bleed. [0003]  



25 Such a lancet assembly is sterilized beforehand as to 2  its distal end
portion in its manufacturing process, because  the pricking element forms
the incision opening. The  assembly must be protected from contamination by
the ambient  environment so as to maintain the sterilized condition until 5
the assembly is put into use. It is also necessary to keep  the pricking
element from being exposed unnecessarily, lest  the pricking element causes
injury to human or object nearby  when it is being handled. [0004]  10 With
such considerations described above, a lancet  assembly has been proposed
which comprises a lancet structure  wherein a distal end of the pricking
element is sealed with a  resin, and also a lancet holder has been proposed
which is to  be used in combination with the lancet structure (see 15
International Patent Publication W096/16599).  [000.5] To use the lancet
assembly described above, it is  necessary to remove a resin cover, which
seals the distal end  of the pricking element, from the lancet structure
inserted 20 in the lancet holder, then hold the lancet holder while
pressing, for example, a ginger tip onto an opening  positioned at a front
end of the lancet holder, and apply a  force toward the finger tip so as to
push the lancet  



structure into the lancet holder, thereby to launch a lancet  25 of the
lancet structure. 3  [0006] It is inconvenient to hold the lancet assembly
with  fingers of one hand and remove the resin cover which seals  the
distal end of the pricking element with fingers of the 5 other hand, for
using the lancet assembly. It is desired to  eliminate such action to
remove the cover. [00071 When the lancet is launched by using the lancet
assembly described above, the user may be forced to have a  10 period of
mental preparation for the anticipation of experiencing a pain caused by a
needle-like pricking element  which penetrates the skin, the period lasting
from the  completion of preparation for launching the lancet to the  time
when the lancet is launched, thus causing nervousness 15 depending on the
user. It is desired to relieve such  nervousness. DISCLOSURE OF THE
INVENTION  [0008] 20 Accordingly, an object of the present invention is to
provide a novel lancet assembly capable of solving the  problems of the
conventional lancet assembly described above,  in particular, a lancet
assembly which does not require to  



remove its resin cover and which can relieve the nervousness 25 which
occurs before launching the lancet. 4  [00091 Through intensive studies for
achieving the object  described above, the inventors of the present
application  have reached a finding that the object described above can be
5 achieved by a lancet assembly having such a constitution that  when
inserting a lancet structure into a lancet holder, a  lancet cover is
automatically removed from a pricking element  so as to expose a distal end
(or a tip portion) of the  pricking element, by applying a force which
separates the 10 lancet cover, that surrounds the distal end of the
pricking  (or puncture) element, and a lancet body from each other .  It
has also been found that the nervousness can be relieved  by such a
constitution that the lancet of which distal end is  exposed is
automatically launched by inserting the lancet 15 structure into the lancet
holder, and then pushing the lancet  structure into the lancet holder so as
to expose the distal  end of the pricking element and further continuing
the  pushing action. [0010]  20 The present invention, in the first aspect
thereof,  provides a lancet assembly comprising a lancet structure and  a
lancet holder which holds the lancet structure, wherein 



the lancet structure is constituted from an ejector and  a lancet; 25 the
ejector comprises a trigger, an arm, a spring and a 5  base to which the
trigger, the arm and the spring are  attached, and the spring has a
connector provided on a front  end thereof and is connected to the base at
a rear end  thereof; 5 the lancet comprises a lancet body, a lancet cover
and  a pricking element which is present within the lancet body  and the
lancet cover while straddling across them, and a  distal end of the
pricking element is enclosed by the lancet  cover; 10 the lancet body is
connected to the connector;  the lancet holder has, at a front end thereof,
an  opening through which the distal end of the pricking element  passes;
and when the lancet structure is inserted into the lancet  15 holder and
the base is moved toward the connector, the arm  applies a force to the
lancet cover and the lancet body so as  to separate them from each other
while compressing the spring  with the connector being engaged with the
lancet holder, so  that the lancet cover is separated from the pricking
element 20 and the distal end of the pricking element which has been
enclosed is exposed, and when keeping the base further moving  



thereafter, the trigger disengages the engaged connector. The rear end of
the spring may be attached, instead of or in  addition to "to the base",
preferably to a rear end of the 25 arm or to the vicinity thereof, and more
preferably to a foot 6  of the arm where the arm is attached to the base or
to the  vicinity of such foot. Also a rear end of the trigger may be
attached, instead of or in addition to "to the base", to the  rear end of
the arm or to the vicinity thereof, and more 5 preferably to a foot of the
arm where the arm is attached to  the base or to the vicinity of such foot.
[0011) When the assembly having such a constitution as  described above is
used to take a blood sample, the lancet  10 body is moved by pressing the
base of the lancet structure which has been inserted into the lancet
holder, then the  connector, and therefore the lancet body is locked or
engaged  by the lancet holder so as to temporarily be disabled to  further
move further, and the distal end of the pricking 15 element which has been
enclosed by the lancet cover is  exposed within the lancet holder, so that
the opening of the  lancet holder is disposed directly in front of the
distal end  of the pricking element (that is, the lancet cover does not
lie on a trajectory of the lancet body having the exposed 20 pricking
element which trajectory is formed upon the pricking  



operation (the term "directly" is used in this sense), and  thereby
enabling it to prick without impeding the movement of  the lancet body)
That is , the distal end of the pricking  element which has been enclosed
by the lancet cover is 25 automatically exposed. Then, when continuing to
press the 7  base, the trigger of the ejector unlocks the engagement of
the lancet body, so that the lancet having the pricking  element of which
distal end is exposed is launched. [0012]  5 Locking of the lancet body,
exposing the distal end of  the pricking element and subsequently unlocking
such locking  by the trigger can be carried out successively (in the above
mentioned order) by pressing the base continuously (namely,  successively)
into the lancet holder. Thus the lancet is 10 automatically launched when
the base is pressed into. That  is, such a situation can be achieved
wherein the lancet has  been launched while the user thereof is unaware of
it. It is  of course possible that the above mentioned steps may also be
intentionally carried out intermittently. 15 [0013] In one embodiment of
the lancet assembly according to  the present invention, the lancet cover
is located in front of the arm; the lancet cover and the lancet body are
connected into  



20 an integral piece by a weakened portion; and the connector is bonded or
connected to the lancet  body; so that, when the base is moved relatively
toward the connector  (that is, they approach to each other) so as to
compress the  25 spring while keeping the front end of the arm in contact
with 8  a rear side of the lancet cover, the lancet cover and the  lancet
body are separated at the weakened portion. After  separating in this way,
when the lancet cover is moved away  from the lancet body, the distal end
of the pricking element 5 is exposed which has been enclosed by the lancet
cover.  [0014] In another embodiment the lancet assembly according to  the
present invention, the lancet cover is positioned in front of the arm;  10
the lancet cover and the lancet body are disposed  independently from each
other and are connected into an  integral piece via the pricking element;
the connector is connected to the lancet body; so that,  when the base is
moved relatively toward the connector  15 (that is, they approach to each
other) so as to compress the spring while keeping the front end of the arm
in contact with  a rear side of the lancet cover, the lancet cover moves
away  from the lancet body. Thereafter, when the lancet cover is  



moved further away from the lancet body, and therefore from 20 the pricking
element, the distal end of the pricking element  is exposed which has been
enclosed by the lancet cover.  [0015] When the arm is moved forward while
the distal end of  the pricking element is exposed as mentioned above, the
25 lancet cover which is separated from the lancet body and is 9  in
contact with the front end of the arm moves obliquely  forward (for
example, obliquely upward forward or obliquely  downward forward), so that
the opening positioned at the  front end of the lancet holder is located
directly in front 5 of the pricking element which is exposed.  [0016] In
one preferred embodiment of the lancet assembly of  the present invention,
the front end of the arm engages with  the lancet cover. As a result, after
the lancet cover has 10 been removed from the pricking element, the
contacting  condition of the lancet cover with the arm is maintained by
such arm. For example, the front end of the arm has a hooked  portion (or
an L-shaped portion) which is bent inward, and  the lancet cover has a
portion on a lateral face thereof 15 which engages with the hooked portion.
This constitution  makes it possible to restrict the lancet cover, which
has  been separated from the pricking element, by means of the arm.  



[0017] In one embodiment of the lancet assembly of the present  20
invention, the lancet holder has a guiding means provided on  a side (or
lateral) inner wall at the front end thereof; the lancet cover has a guided
means which is guided by  the guiding means; and the guiding means and the
guided means cooperate so  25 that the lancet cover which has been
separated is caused to 10  move forward by the arm which is moving forward
while such  lancet cover moves obliquely forward (for example, obliquely
upward or obliquely downward). [0018]  5 Specifically, the lancet holder
has, as the guiding  means, a sliding portion which extends along the side
inner  wall at the front end thereof obliquely forward; and the lancet
cover has, as the guided means, a portion  (for example, a protruding
portion) which slides on the 10 sliding portion.  [0019]  For example, the
lancet cover has, as a slid means, a tapered portion which forward tapers
off in the vertical  direction along a lateral face of the front end of the
lancet  15 cover, and the lancet holder has on a lateral face of the inner
wall of the front end of the lancet holder, as the  



sliding portion, a tapered portion which forward flares (or  widens) in the
vertical direction (namely, a reverse tapered  portion) and on which the
former tapered portion moves, so 20 that these tapered portions slide
relative to each other,  thereby causing the lancet cover which has been
separated to  move obliquely forward. [0020] In another example, the
sliding portion may be a 25 protrusion or a recess which has a sliding
surface extending 11  obliquely forward provided on the side inner wall of
the  front end of the lancet holder, while the slid portion may be  a
protrusion provided on the lateral face of the lancet cover,  and the
latter protrusion is placed on the former protrusion 5 provided on the side
inner wall of the front end of the  lancet holder or fits into the recess
so as to be placed on  the slide surface. [0021] It is preferable that the
base, the arm, the spring 10 and the connector of the ejector are formed
integrally from a  resin, and preferably formed integrally by injection
molding  of a resin. The trigger may also be formed integrally with  the
ejector. In one preferred embodiment, the components of  the ejector other
than the trigger are formed in an integral  15 member beforehand as
described above, while the trigger 



component is also formed in advance as a separate component,  and the
trigger component is combined with thus integrally  formed member thereby
to obtain the ejector. This combining  step can be carried out by fitting a
portion of the trigger 20 component into the integrally formed member,
specifically  fitting into the recess. Preferably a protrusion which can
be press-fitted in the recess may be used. The spring may be  an
independent member made of a metal, in which case ends of  the spring may
be connected to the base and the connector, 25 respectively. 12  [0022] It
is preferable that the lancet body and the lancet  cover are preferably
formed integrally of a resin as a lancet  by inserting a pricking element
(typically a needle made of a S stainless steel), and preferably formed by
injection molding.  The lancet cover and the lancet body are connected into
an  integral piece through a notch portion (for example, a notch  portion
formed of a resin), which preferably functions as the  weakened portion.
With regard to this case, the lancet cover 10 and the lancet body may be
spaced from each other, with an  intermediate portion of the pricking
element being exposed  between the lancet cover and the lancet body.
Alternatively,  such intermediate portion of the pricking element may be
covered by a readily breakable thin layer of a resin which 



15 constitutes the lancet cover and the lancet body  (specifically a thin
layer which is breakable with a force  comparable to that applied upon
breaking the notch portion).  Such a thin layer can usually be formed when
the lancet cover  and the lancet body which are connected by the notch
portion 20 are formed by the injection molding.  [0023; In another
embodiment, the lancet cover and the lancet  body may be formed as separate
members, with the pricking  element included in these members. In this
case, the lancet 25 cover and the lancet body may be separated, preferably
at a 13  distance which is as small as possible, while the  intermediate
portion of the pricking element is exposed  between these members. The
ejector and the lancet are  separate members, and these members are
preferably connected 5 together by the connector provided on the ejector.
In other  embodiment, the ejector and the lancet may be formed  integrally
all as a single member, for example, by the  injection molding. [0024j  10
The resin that forms the ejector and the lancet, and  the lancet holder is
preferably one which can be used in the  injection molding. Specifically, a
polymer material, such as  a POM (polyacetal resin), a PBT (polybutylene
terephthalate  



resin), a polyester copolymer resin, an ABS resin, a 15 polycarbonate
resin, a polystyrene resin, a polyethylene  resin and a polypropylene resin
may be exemplified.  [0025] In the lancet assembly of the present
invention, as the  lancet structure is inserted in the lancet holder and
the 20 base is moved toward the connector, the spring is compressed  with
the connector being engaged with and in the lancet  holder. This is the
connector is once locked by the lancet  holder, so that it becomes unable
to move further, and  thereafter when the base is moved further toward the
25 connector, the distance between the base and the connector 14  decreases
so that the spring is compressed. The state of  locking the connector by
the lancet holder can be maintained  by a part of the lancet holder which
is to abut against a  part of the connector. In one embodiment, the lancet
holder 5 has a stopper, for example a protrusion, provided on the  inside
thereof, and the connector has a portion, for example  a protrusion, which
can abut against with the protrusion.  [0026] Then, when the movement of
the base is further 10 continued, the spring is further compressed while
the arm  moves forward with the lancet body being locked. Accordingly,  the
lancet cover departs from the pricking element so that  



the distal end of the pricking element which has been  enclosed is finally
exposed- Thereafter, the lancet cover 15 moves obliquely forward. As a
result, the opening of the  lancet holder is positioned directly in front
of the distal  end of the pricking element. [0027] Then, when the movement
of the base is further 20 continued, the trigger of the ejector unlocks the
state of  engagement as described above of the connector, and therefore  of
the lancet body. The state of engagement as described  above is achieved by
a part of the lancet holder which abuts  against a part of the connector.
That is, those parts press 25 each other in the opposite directions (in the
state where the 15  parts press each other with opposite direction forces
being  applied on the same axis), and therefore the state of  engagement of
the parts can be easily unlocked by bringing  axes of the forces out of
alignment. For example, the 5 trigger acts so as to bring the direction, in
which the part  of the connector applies the force, out of alignment with
the  direction in which the part of the lancet holder applies the  force.
Specifically, the connector and the lancet holder are  constituted such
that the connector has a protrusion 10 extending obliquely upward as said
part, and said protrusion  abuts against a protrusion formed as said part
of the lancet  



holder. When the trigger moves forward toward the protrusion  of the lancet
holder, it touches the obliquely extending protrusion of the connector-
When the trigger moves further  15 thereafter, the trigger moving forward
presses downward the  protrusion of the obliquely extending connector, so
that the  obliquely extending protrusion is gradually moved downward  with
finally unlocking the state of engagement. [0028]  20 In the lancet
assembly of the present invention, the  trigger is an elongated member
which extends and can move in  the pricking direction. By moving in the
pricking direction,  the trigger presses down the protrusion of the
connector with  respect to the protrusion of the lancet holder, which 25
protrusions have been in contact and pressing each other in 16  the
pricking direction and its opposite direction. Namely,  the trigger causes
movement of the former protrusion in a  direction perpendicular to the
pricking direction. [0029]  5 When such trigger unlocks the state of
engagement, the  spring is released from the compressed state and
instantaneously expands, so as to drive the lancet body to  move forward,
in other words, so as to launch the lancet body  having the pricking
element of which distal end has been 10 exposed. When a. finger tip is
placed on the opening  



positioned at the front end of the lancet holder at this time,  the finger
is pricked by the distal end of the pricking  element. The state of the
connector being locked is none  other than the state of the lancet body
which is connected to 15 the connector being locked. Therefore, a
constitution may  also be employed wherein the lancet body, instead of the
connector, is locked. For example, the lancet body may have a  protrusion
which is formed preferably at a position near the  rear end of the lancet
body. In other embodiment, the 20 protrusion as an abutting part may be
provided on the spring,  particularly near the front end thereof, instead
of on the  connector. [0030] In the present specification, the terms "front
(or 25 forward)" and "rear (or backward)" are used with reference to 17
the direction in which the pricking element moves so as to  prick. The
terms "upward" and "downward" are used such that  the direction along which
the lancet cover moves obliquely so  as to expose the distal end of the
pricking element is 5 referred to as "upward", and the opposite direction
is  referred to as "downward", based on the plane which is  defined by the
two arms (namely, the plane which includes the  straight lines along which
the arms extend while assuming  that the arms are extending linearly) and
which includes the 



10 direction along which the pricking element moves (refer to  Fig. 1) .
The direction which is perpendicular to the front- rear direction and the
up-down direction, and which together  with these directions, constitutes
the orthogonal coordinate  system is also referred to as a horizontal
direction (right- 15 left direction). [0031] The lancet assembly of the
present invention preferably  has the lancet structure and the lancet
holder described  above or to be described later which are combined in any
20 proper configuration. For example, at least a portion of the  lancet
structure is inserted into the lancet holder. In one  more preferred
embodiment, the lancet structure as a whole is  inserted into the lancet
holder, and the connector is locked  by the lancet holder, in such a
configuration that the 25 protrusion of the connector abuts against the
inner 18  protrusion provided inside the lancet holder (the state shown  in
Fig. 3 as described below, where the spring may not be  compressed, or may
be compressed a little, Fig. 3 showing the  latter state) . In this case,
as will be described later with 5 reference to Fig. 3, it is particularly
preferable that the  lancet structure cannot be easily drawn out of the
lancet  holder. In other aspect, the lancet structure and the lancet
holder are not combined. In this case, the present invention  



may be called, rather than lancet assembly, a kit of the 10 lancet assembly
which is to be constituted from the lancet  structure and the lancet
holder. [0032] In the second aspect, the present invention provides  the
lancet structure and the lancet holder that constitute  15 the lancet
assembly of the present invention described above or to be described later.
The present invention also  provides the lancet and the ejector which form
such lancet  structure described above. The descriptions about the lancet
assembly of the present invention described above or to be 20 described
later are also applied to the lancet structure and  the lancet holder as
well as the lancet and the ejector.  EFFECTS OF THE INVENTION [0033]  25
With the lancet assembly of the present invention, when 19  .the lancet
structure is inserted into the lancet holder so as to be ready for
pricking, the lancet cover is separated from  of the lancet body so that
the distal end of the pricking  element which has been enclosed by the
lancet cover is 5 automatically exposed in the holder. Therefore, the
action  to remove the lancet cover corresponding to the resin cover
required with the lancet assembly of the prior art is  eliminated. Also,
when it is thereafter continued to press  



the base toward the connector, the lancet is automatically 10 launched
while the user is unaware of such launching, and  therefore it is not
necessary for the user to prepare his or  her mind to be ready for the
launch. BRIEF DESCRIPTION OF THE DRAWINGS  15 [0034] Fig. 1 is a schematic
perspective view of the lancet  assembly of the present invention before
the lancet structure  is inserted into the lancet holder. Fig. 2 is a
schematic perspective view of the lance  20 structure which constitutes the
lancet assembly of the  present invention. Fig. 3 is a schematic
perspective view of the lancet  assembly of the present invention in the
state that the  lancet structure is inserted into the lancet holder and 25
forward movement of the lancet body is restricted. 20  Fig. 4 is a
schematic Perspective view of the lancet assembly of the present invention
in the state that the  lancet structure is inserted further from the state
shown in  Fig. 3, so that the lancet cover is separated from the lance`  5
body. Fig. 5 is a schematic perspective view of the lancet  assembly of the
present invention in the state that the  lancet structure is inserted
further from the state shown in  



Fig. 4, so that the lancet cover has moved away from the 10 lancet body.
Fig. 6 is a schematic perspective view of the lancet  assembly of the
present invention in the state that the  lancet structure is inserted
further into lancet holder from  the state shown in Fig. 5, so that the
lancet cover has moved 15 forward obliquely upward and is being held in the
front end  of the lancet holder (the state just after the abutting state
of the protrusions against each other has been relieved). Fig. 7 is a
schematic perspective view of the lancet  assembly of the present invention
in the state that the  20 lancet body is released from its restriction of
the state shown in Fig. 6 so that the distal end of the pricking  element
protrudes from the opening positioned at the front  end of the lancet
holder. Fig. 8 is a schematic perspective view of the lancet  25 assembly
of the present invention in the state that the 21  spring has restored. its
original shape from the state shown  in Fig. 7, and the distal end of the
pricking element is  retracted inward from the opening positioned at the
front end  of the lancet holder to the inside. 5 Fig. 9 is a schematic
exploded view of the lancet and  the ejector that constitute the lancet
structure. Fig. 10 is a schematic sectional view along line X-X in  



Fig. 3. Fig. 11 is a schematic sectional view of the state  10 shown in
Fig. 4, similarly to Fig. 9. Fig. 12 is a schematic sectional view of the
state  shown in Fig. 5, similarly to Fig. 9. Fig. 13 is a schematic
sectional view of the state  shown in Fig. 6, similarly to Fig. 9. 15 Fig.
14 is a schematic sectional view of the state  shown in Fig. 7, similarly
to Fig. 9. Fig. 15 is a schematic sectional view of the state  shown in
Fig. 8, similarly to Fig. 9. Fig. 16 is a schematic perspective view
similarly to  20 Fig. 3, showing other embodiment where the lancet cover is
moved obliquely forward. Fig. 17 is a schematic perspective view similarly
to  Fig. 3, showing a further embodiment where the lancet cover  is moved
obliquely forward. 25 Fig. 18 is a schematic perspective view showing a 22
trigger element fitted in the base of the ejector so as to  constitute the
ejector. DESCRIPTION OF REFERENCE NUMERALS]  5 [0035] 10 Lancet assembly
100 Lancet holder  



102 Rear end 104 Opening  10 106 Front end  108 Opening 110 Trigger
counterpart  112 Rear end 114 Front end 15 200 Lancet structure  202
Ejector 204 Lancet  206 Base  208 Arm 20 210 Spring  212 Connector  214
Lancet cover  216 Lancet body  217 Protrusion 25 218 Notch portion 23  219
Protrusion 220 Pricking element  222 Front end 224 Back side  5 226
Protrusion 228, 230, 231 Protrusion  



232 Distal end 234 Front wall 236 Tapered portion 10 238 Reverse tapered
portion  240 Protrusion 250 Stepped portion  252 Base end 254 Inclined
surface 15 256 Front portion of lancet body  260, 262 Protrusion 270
Protrusion  280 Protrusion  272 Recess 20 274 Projection  300 Trigger  302
Projection  304 Trigger element  306 Recess 25 24  BEST MODE FOR CARRYING
OUT THE INVENTION  [0036) The lancet assembly 10 of the present invention
is  shown in the schematic perspective view of Fig. 1. The 5 lancet
assembly 10 is constituted from a lancet holder 100  



and a lancet structure 200. In the embodiment shown in Fig.  1, the lancet
structure 200 is shown in a state immediately  before being inserted into
the inner space of the lancet  holder 100 in the direction indicated by the
broken line with 10 an arrow. In Fig. 1, the directions of "front" or
"forward",  "rear" or "backward", "upward" and "downward" (based on the
orthogonal coordinate system) are shown. [0037] The lancet holder 100 has
an opening 104 (not shown in  15 Fig. 1) at the rear end 102 thereof, and
also has an opening  108 at the front end 106 thereof. With a part of a
human  body (for example, a finger tip) pressed on to the opening  108,
such portion is punctured when the distal end of the  pricking element
which is exposed is launched from the 20 opening 108. The lancet structure
200 has a trigger 300  provided on the upper side thereof. The rear end 112
of the  trigger 300 is connected to a base 206 of the ejector 202. A  main
body 115 located between the rear end 112 and the front  end 114 of the
trigger can be pushed into along the inner 25 wall of the lancet holder (in
the forward direction in Fig. 25  1). [0038] Such a constitution is
particularly preferable that, as  shown in the drawing, the junction
between the front end 114  



5 and the main body 115 has a stepped configuration, so that a space 117
(refer to Fig. 11 and Fig. 12) is formed between  this part of the trigger
and the inner wall of the lancet  holder. The lancet holder 100 has a
trigger counterpart 110,  which opposes to the trigger 300, on the upper
side wall 10 thereof, with a part thereof forming a protrusion 116 which
protrudes into the inner space of the lancet holder. The  protrusion 116
abuts against a connector 212 which will be  described later, specifically
against a protrusion 226 which  extends obliquely forward from the
connector, thereby 15 achieving the locking state where the connector 212,
and  therefore the lancet body 216 connected thereto, is prevented  from
moving forward. This locking state can be relieved by  pressing the front
end 114 of the trigger 300 toward a  portion where the above mentioned
abutting state is formed.  20 [0039] Fig. 2 is a schematic perspective view
of the lancet  structure 200 shown in Fig. 1 with the up and down sides of
the lancet structure reversed (namely, upside down) . The  lancet structure
200 is constituted from the ejector 202 and 25 the lancet 204. The ejector
202 has the base 206, and arms 26  208 are provided on both end portions
thereof. While it is  preferable that a spring is provided between a pair
of arms,  the number of the arms may be one or three or more. The  



spring 210 having a corrugated shape is disposed between the 5 arms, and
one end of the spring is attached to the base 206.  In the embodiment shown
in the drawing, the spring 210 is  connected also to the arm 208 at the
foot of the arm 208  which is connected to the base. Thus the end of the
spring  210 is connected to the arm and/or the base. Attached to the 10
other end of the spring 210 is a connector 212. As described  above, the
base 206, the arm 208, the spring 210 and the  connector 212 are preferably
formed into an integral piece,  for example, by the injection molding of a
resin. The  trigger 300 is preferably formed by combining a trigger 15
element formed as a separate element with the other integral  element that
constitutes the ejector. Specifically, the  trigger element 304 having a
projection 302 is formed in  advance as shown in Fig. 18. A recess 306
having a form  complementary to the projection is provided in the base 206
20 of the ejector. The ejector of the present invention is  preferably
constituted by fitting the projection 302 into the  recess 306, preferably
by press fitting. The spring may be  provided as a separate member, and for
example, it may be a  spring made of a metal. 25 [00401 27  The lancet 204
is constituted from the lancet body 216 and the lancet cover 214, which are
connected to each other  



by a weakened portion 218 constituted in the form of a notch  portion (for
example, a V-shaped recess) The lancet 204 has  5 also a pricking element
220, while the distal end of the pricking element is enclosed by the lancet
cover 214 so that  such end is sealed. The rear portion of the pricking
element  220 is disposed within the lancet body 216. In the embodiment
shown in the drawing, while a part of the pricking  10 element 220 may be
exposed between the lancet body 216 and  the lancet cover 214, such part
may also be covered by a  resin as in the shown embodiment, and at least a
portion of  such covering resin thereof has a form of a thin layer so as
to be easily broken when the lancet body and the lancet cover 15 are
separated from each other by applying a force with  fingers. In other
embodiment, the lancet body and the lancet  cover may be spaced from each
other as independent members  without the weakened portion provided
therebetween. The  spaced distance between the members is preferably as
small as 20 possible, and preferably near zero.  [0041; As can be seen from
the drawing, the lancet cover 214  is positioned in front of the arms 208
and, in the shown  embodiment, the front ends 222 of the arms 208 are
positioned 25 proximate to the rear end 224 of the lancet cover 214. In 28
other embodiment, these members (i.e. the front ends 222 and  



the rear end 224) may be in contact with each other without  being spaced.
In the embodiment in which these members are  disposed close to each other,
too, the front ends 222 of the 5 arms 208 abut against the rear end 224 of
the lancet-cover  214 when the arms 208 are moved further forward after the
forward movement of the lancet body 216 has been stopped, as  will be
described later. [0042]  10 The state of the lancet structure 200 having
been  inserted into the lancet holder 100 as described above is  shown in
the schematic perspective view of Fig. 3. To make  it easier to understand
the state of the lancet structure in  the lancet holder 100, the lancet
holder is shown in the 15 drawing as partially cut away leaving the lower
half of the  lancet holder and the rear half of the distal side half of
the upper portion of the lancet holder. When the lancet  structure 200 is
inserted from the state shown in Fig. 1, the  protrusion 226 of the
connector 212 which protrusion extends 20 obliquely upward and forward
abuts against the protrusion 116  of the trigger counterpart 110 of the
lancet holder 100 which  protrusion extends downward or downward and
backward. [0043] In the shown embodiment , the protrusion 228 having a  25
taper-like shape of which width in the horizontal direction 29  



(the direction which is perpendicular to the front-rear  direction and the
up-down direction in Fig. 1) increases  forward is provided on each lateral
side of the inner wall of  the lancet holder, so that in the course of
inserting the 5 lancet structure 202, a wing or flap 230 (preferably having
a  thin layer form) which extends from the arm obliquely  rearward and
which is provided at an in-between position of  each arm 208 can move
forward while getting over the  protrusion 228. The protrusion 228 is
positioned preferably 10 such that the protrusion 226 just comes into
contact with the  protrusion 116 when the wing 230 gets over the protrusion
228.  In other embodiments, the wing may get over the protrusion 228 before
or after such coming into contact. A taper-like  protrusion (thinning
forward) may also be used instead of the  15 wing 230. [0044] Use of the
wing configuration makes it possible to make  use of the elasticity of the
wing material (for example, a  resin material), and also make the wing 230
get over the 20 protrusion 228 easily while, after getting over, making it
substantially impossible for the wing 230 to move back by  getting over the
protrusion 228. It may be advantageous to  use the tapered protrusion
described above which makes a  stronger snapping touch than in the case of
using the wing 25 when getting over the protrusion, so that therefore makes
the 



30  person who assembles the assembly or the user of the assembly  can be
aware that coming into contact has been achieved. Such a movement of
getting over can also be achieved by  forming the lancet structure and the
lancet holder, 5 particularly the protrusions thereof, from a resin and
taking  advantage of the elasticity of such resin. Similarly, use of  the
taper-like protrusion makes it substantially impossible  for the protrusion
230 to move back by getting over the  protrusion 228, after having got over
the protrusion 228. As 10 a result, once the state shown in Fig. 3 has been
achieved,  it becomes difficult to draw out the lancet structure from  the
lancet holder, as described previously. In either case,  it becomes
substantially impossible to disassemble the assembly (namely to draw out
the lancet structure from the  15 lancet holder) after setting up or using
the lancet assembly,  so that reuse or mishandling of the assembly is
avoided so as  to ensure the safety. [0045] It is preferable that the arm
208 has a protrusion 219  20 on the outside thereof as shown in the
drawing. The  protrusion 219 moves sliding along the inner wall of the
lancet holder, so as to prevent most part of the arm 208 from  making
contact with the inner wall of the lancet holder. As  a result, it becomes
easier to insert the lancet structure 



25 into the lancet holder. While it is preferable that the 31  protrusion
219 partially extends along the direction along  which the arm extends as
shown in the drawing, the protrusion  219 may also be formed in a dot shape
(or a cylinder of small  height). 5 [0046] It is also preferable that the
arm 208 has other  protrusion 217 (refer to Fig. 16 and Fig. 17) The
protrusion 217 is preferably disposed such that the user can  see it and
know that the protrusion 217 is positioned outside 10 of the lancet holder
100 and adjacent to the opening 104,  when the lancet structure 200 was
inserted into the lancet  .holder 100 and the protrusion 230 has got over
the protrusion  228 as shown in Fig. 3. When the protrusion 217 is
positioned in this way, the user can know at a glance that 15 the lancet
assembly has not been used yet. When the user  cannot see the protrusion
217 because the protrusion 217 is  disposed within the lancet holder, this
means that there is a  possibility that the lancet assembly has been used.
As will  be described later, this is because when the lancet structure 20
100 is pressed into from the state shown in Fig. 3, the  protrusion 217 is
concealed and the lancet is launched, thus  the lancet assembly is put into
its used condition. Of  course, there is such an exceptional situation that
pressing  



motion is stopped just before launching, in which case the 25 lancet
assembly has not been used although the protrusion 217 32  cannot be seen.
[0047] A subsequent state after applying a force to the base  206 so as to
move the lancet structure 200 forward and thus  5 insert the lancet
structure 200 further is shown in Fig. 4. As will be clear from comparison
with Fig. 3, the base 206  has been moved forward and the arms 208 also
have been moved  forward since the spring 210 can be compressed in Fig. 4,
while the connector 212 cannot move forward because it is 10 abutting
against the protrusion 116 and therefore the  connector 212 is located at
the same position as in Fig. 3.  [0048] In the state shown in the drawing,
the protrusion 116  and the protrusion 226 receive the forces which press
in the  15 opposite directions along the same axis. Therefore, when the
base is pressed into further in this state so as to cause the  trigger 300
to move further forward in the lancet holder, the  front end 114 of the
trigger 300 abuts against the protrusion  226 which extends obliquely
upward as shown in Fig. 5. Then, 20 when the trigger 300 is moved further
forward, the front end  114 presses downward (see the arrow in Fig. 12) the
protrusion 226 of the connector which extends obliquely, so  



that the pressing forces are brought out of the alignment  thereby causing
the protrusion 226 which extends obliquely 25 upward from the connector 212
to be gradually directed 33  downward. [0049] When the lancet structure 200
is pressed into further  from the state shown in Fig. 3, the front ends 222
of the 5 arms 208 abut against the back side 224 of the lancet cover  214.
Then, the arms 208 apply a force to the lancet cover  214 such that moves
the lancet cover 214 is moved forward.  On the other hand, the connector
212 is unable to move forward because the protrusions 116 and 226 are
abutting 10 against each other. Thus, a force acts such that the lancet
cover 214 and the lancet body 216 are connected to the  connector 212 are
separated from each other. As a result,  the thin resin layer between the
lancet cover 214 and the  lancet body 216 is broken and these members are
pulled apart 15 into the state shown in Fig. 4.  [0050] Then, when the
lancet structure 200 is pressed into  further from the state shown in Fig.
4, the distal end 232 of  the pricking element 220 is exposed as shown in
Fig. 5. In 20 an embodiment in which the lancet body and the lancet cover
are separate members, the lancet body moves away from the  



lancet cover so that the distal end of the pricking element  is eventually
exposed. [0051]  25 A state of applying a force to the base 206 is shown in
34  the schematic perspective view of Fig. 6 in order to move  the lancet
structure 200 forward and insert the lancet  structure 200 further from the
state shown in Fig. 5 in which  the distal end of the pricking element is
exposed. Fig. 6 5 shows the state that the front end 114 of the trigger 300
which has been moved forward by inserting the lancet  structure 200 presses
the protrusion 226 of the connector  downward, whereby the abutment state
of the protrusion 226  against the protrusion 116 has just released . As
will be 10 clear from comparison with Fig. 5, while the arms 208 have
moved further forward, the protrusion 226 is abutting against  the
protrusions 116, so that the connector 212 is unable to  move forward
unless the abutment state is released. In Fig.  6, the state immediately
after the abutment state has been 15 released is shown, and therefore the
position of the  connector 212 is substantially the same as that in the
previous state of not having been moved forward. Since the  spring 210 is
compressible, it is more compressed in the  state shown in Fig. 6 than in
the state shown in Fig. 5, and 20 the base 206 has been moved further
forward. In the shown  



embodiment, the protrusion 226 is provided on the connector  212, although
the protrusion maybe provided on the spring  210 (particularly on the front
end thereof) or on the lancet  body 216. 25 10052] 35  As will be easily
understood from Figs. 3, 4, 5 and 6, the lancet assembly of the present
invention preferably has a  constitution such that the front ends of the
arms can engage  with the lancet cover. More specifically, the front end
222 5 of each arm 208 has a hooked portion (or L-shaped portion)  which is
bent inward, and the lancet cover 214 defines a  portion 225 provided on
each lateral face thereof which can  engage with the hooked portion. In the
shown embodiment,  such portion defines a complementary shape 225 into
which the 10 hooked portion 223 fits (refer to Fig. 9) . When the front
ends of the arms engage with the lancet cover, the abutting  state between
the front ends 222 of the arms 208 and the  lancet cover 214 is maintained
by such engagement even after  the pricking element 220 has been separated
from the lancet 15 cover 214. As a result, in the state shown in Fig. 5
where  the distal end 232 of the pricking element is exposed, the  lancet
cover 214 can be moved backward together with the arms  208 even when the
arms 208 are moved back somewhat due to the  action of the spring 210 by
for example inadvertently 



20 removing the force that presses the base 206. In the case  wherein such
engagement cannot be maintained, the arms moving  back bring the lancet
cover in a free state, so that it may  become difficult to ensure the
abutment state between the  front ends 222 of the arms 208 and the lancet
cover 214 when 25 the arms are moved forward thereafter. It is of course 36
definite that a form other than the hooked shape may be used  as long as
the front ends of the arms can engage with the  lancet cover. [0053]  5
What is to be noted in the lancet assembly of the  present invention is
that the lancet holder has a guiding  means provided on the side inner wall
in the front end  thereof, while the lancet cover has a guided means which
is  guided by the guiding means, so that when the guiding means 10 and the
guided means cooperate with each other, the lancet  cover moves forward and
obliquely (obliquely upward or  obliquely downward) when the lancet cover
which has been  separated is pushed forward by the arm(s) which is moved
forward. More specifically, the lancet holder has, as the 15 guiding means,
a sliding portion which extends obliquely  forward on the side inner wall
in the front end thereof, and  the lancet cover has, as the guided means, a
portion such as  a protrusion which is slid over the sliding portion. 



[0054]  20 In the embodiment shown in Fig. 6, after the states  shown in
Figs. 4 and 5, the lancet cover 214 which has been  separated is pushed by
the arms 208 to move forward, thereby  abutting against the inside of the
front wall 234 of the  lancet holder. Provided as the guided means on each
side of 25 the lancet cover 214 is a tapered portion 236 of which width 37
in the vertical direction decreases forward. Provided as the  guiding means
on each side inner wall of the front end of the  lancet holder 100 is a
tapered portion 238 of which width in  the vertical direction increases
forward (namely, a reverse 5 tapered portion), and the reverse tapered
portion 238 as the  guide means has, as the sliding means, an inclined
surface  254 (refer to, for example, Fig. 3) These tapered portions  are
constituted such that the bottom surface of the tapered  portion 236 slides
on the inclined surface 254. Fig. 5 shows 10 a state immediately before
such sliding motion begins. As a  result, the tapered portion 236 of the
lancet cover 214 which  is pushed forward by the arms 208 moves upward
along the  inclined surfaces 254 of the reverse tapered portions 238.  That
is, in the state shown in Fig. 6, the lancet cover 214 15 has been caused
by the arms 208 to move forward and obliquely  upward so as to abut against
the inside of the front wall 234  of the lancet cover. This abutting state
of is maintained by  



keeping the condition of being pushed by the arms 208. [0055]  20 The
movement of the lancet cover in the oblique  direction in one embodiment
may be achieved in such a  constitution that the sliding portion is a
projection or an  inclined plate 270 which is provided on the side inner
wall  of the front end of the lancet holder and also which has a 25 sliding
surface extending obliquely forward as shown in Fig. 38  16, and the slid
portion is the lateral portion of the lancet  cover 214 or a protrusion
(which is similar to the protrusion  shown in Fig. 15 which will be
described later) provided on  the lateral portion. 5 [0056] In a further
embodiment, the sliding portion has a form  of a recess 272 which is
provided on the side inner wall of  the front end of the lancet holder and
also which has a  sliding surface extending obliquely forward, and the slid
10 portion is a protrusion or an extension 274 provided on the  lancet
cover, while such protrusion fits and is guided in the  recess. [0057]
Figs. 16 and 17 are schematic perspective views of the  15 states
corresponding to Fig. 3, in other preferred  embodiments of the lancet
assembly according to the present  



invention shown in Figs. 1 to 1S. in those drawings a  portion 220' of the
pricking element is exposed between the  lancet cover and the lancet body,
and the arm 208 has the 20 protrusion 217 as described above.  [0058] It is
necessary that the movement of the lancet cover  214 in the oblique
direction as described above is enough to  allow the distal end 232 of the
exposed pricking element to  25 prick a finger tip or the like through the
opening 108 39  positioned at the front end of the lancet holder 100. That
is, when the lancet body 216 of which the distal end 232 of  the pricking
element is exposed is launched, the lancet cover  214 never exists in front
of the distal end 232 along the 5 direction of movement of the distal end,
so that the lancet  cover 214 never contacts with the distal end 232 so as
not to  impede the movement of the distal end (namely, the lancet  cover
214 does not exist in the trajectory of the distal end  232)_ The term
"directly" has been used in the above in this  10 sense. [0059] When the
lancet cover 214 is kept in the above of the  inside of the front wall of
the lancet holder 100 as  described above, the preparation for the pricking
operation 15 is completed. In this case, similarly to that described  



previously, the taper-like protrusion 240 of which width in  the horizontal
direction increases forward is provided on the  lateral face of the inner
wall of the lancet holder (between  the protrusion 228 described above and
the front end of the 20 lancet holder), so that in the course of inserting
the lancet  structure 200, the wing or protrusion 230 which is provided  at
an in-between position amid of the arm 208 can get over  the protrusion
240. The protrusion 240 is positioned preferably at a position such that
the lancet cover 214 just  25 comes into contact with the inside of the
front wall 234 of 40  the lancet holder when the wing or the protrusion 230
has got  over the protrusion 240. In other embodiment, such coming  into
contact may be achieved immediately before the wing gets  over the
protrusion 240, and the lancet is launched at the 5 same time as such
getting over (that is, the state shown in  Fig. 6). [0060] With the wing or
the protrusion 230 and the protrusion  240 provided as described above,
descriptions similar to the  10 descriptions given previously with
reference to the protrusion 228 are applicable also to this case.  [0061]
The preparation for the pricking operation is completed  at a time
immediately before the state shown in Fig. 6 is 



15 achieved (namely, the state when the front end of the trigger  300 is
positioned a little behind the position shown in Fig.  6, and slight
contact is achieved between the protrusion 116  and the protrusion 226 in
the state shown in Fig. 6). As  will be clear, in the state of being ready
for pricking, 20 while the protrusion 226 of the connector 212 to which.
the  lancet body 216 is connected remains in contact with the  protrusion
116 of the lancet holder which protrusion is  positioned in front of the
trigger 300, the region over which both protrusions make contact with each
other clearly  25 decreases, and slight contact between them is maintained
41  since the protrusion 226 is gradually pressed downward (refer  to the
arrow in Fig. 12) as described previously. When the  trigger is moved
further forward from this state, the  protrusion 226 moves further downward
so that the contact 5 region eventually diminishes. That is, the forces of
the  protrusion 116 and the protrusion 226 pressing each other are  brought
completely out of the alignment, thus breaking the  engagement state so as
to reach the state shown in Figs. 6  and 13. 10 [0062] As a result, as the
compressed spring 210 restores its  original shape, the connector 212, and
therefore the lancet  body 216 having the pricking element of which distal
end is  



exposed is launched forward. Since the distal end 232 can 15 protrude from
the opening 108 without being hampered by the  lancet cover 214, the
pricking operation can be performed.  The situation of the distal end which
is protruding is shown  schematically in the perspective view of Fig. 7.
The spring  21-0 is instantaneously released from the state of being 20
restrained while being compressed, and is therefore shown  elongated in the
state shown in Fig. 7 in comparison to the  state shown in Fig. 2. [0063]
When the distal end 232 of the pricking element 25 protrudes from the
opening 108, the predetermined position is 42  pricked while the front
portion 256 of the lancet body 216  collides with the front wall of the
lancet holder. As a  result, the spring 210 which has expanded is caused to
restore its original shape by the reactive force so as to 5 finally return
to the shape similar to that in the state  shown in Fig. 2. This situation
is shown in Fig. 8. In the  state where the spring 210 restored its
original shape, the  distal end 232 of the pricking element is positioned
inward  by a sufficient distance from the opening 108 of the lancet 10
holder (the position of the distal end is located below the  lancet cover
214 and therefore it is not seen in Fig. 8). As  a result, it is possible
to effectively avoid a situation  



wherein the distal end 232 of the pricking element, which has  been exposed
through the opening 108, can be touched from the 15 outside of the lancet
holder 100.  [0064] . Fig. 8 shows the state where the pricking operation
by  the lancet assembly has been completed, and therefore the  assembly may
be disposed as in the state shown in Fig. 7. As 20 described previously,
providing the protrusions 230 and 240  having the wing or tapered
configuration makes it impossible  to draw the lancet structure 200 from
the lancet holder 100  in the state shown in Fig. 8. As a result, the
distal end of  the pricking element will never be exposed even when the 25
assembly is discarded as in the state shown in Fig. 8. Thus, 43
inadvertent contact with the distal end can be avoided and  safety upon the
disposal is improved. [0065) As shown in the drawing, it is preferable that
the arm  5 208 further has a protrusion, preferably a taper-like
protrusion 231 (which tapers off) provided behind the wing or  the
protrusion 230. Since the state shown in Fig. 8 is  achieved after
launching the lancet wherein the wing 230 is  engaged with the protrusion
240, it is not easy for the 10 lancet structure to move backward from the
position shown in  Fig. 8 in the lancet holder 100, as described
previously.  



However, there is a possibility of the wing 230 to deform and,  if this is
the case, the wing 230 may move backward while by  getting over the
protrusion 240. In such a case, if another 15 protrusion 231 exists behind
the wing 230, this protrusion is  not substantially capable of getting over
the protrusion 238  positioned behind thereof. As a result, with the used
lancet  assembly, the lancet structure of which the pricking element  220
is exposed cannot be drawn out of the lancet holder 100.  20 [0066] In a
pre erred embodiment, each of the arms 208 is  constituted to have a
protrusion 260 as a guide pin as shown  in the drawing. The guide pin is
constituted so as to  cooperate with a channel which is provided on the
inner 25 surface of the lancet holder and extends in the pricking 44
direction. That is, when the lancet structure is inserted  into the lancet
holder, the guide pin moves while sliding in  the channel so that the arm
moves forward smoothly in the  lancet holder, thereby making the insertion
more smooth. In S other words, the guide pin induces forward movement of
the  arm in the 'Lancet holder. Such guide pin(s) may also be  provided on
the upper side and/or the lower side of the arm.  [0067] In other preferred
embodiment, the connector 212 has a  10 protrusion 262 as a guide pin as
shown in the drawing. The  



guide pin cooperates with other channel which is provided on  the inner
surface of the lancet holder and extends in the  pricking direction. That
is, when the lancet structure is  inserted into the lancet holder, the
guide pin moves while 15 sliding in the channel so that the lancet body
moves forward  smoothly in the lancet holder, thereby making the insertion
more smooth. The channel also makes it smoother for the  lancet body 216 to
move forth and back in the puncturing  direction within the lancet holder
when the lancet body 216 20 is launched and the pricking operation is
carried out, and  the distal end of the pricking element is retracted
thereafter. In other words, the guide pin induces launching  of the lancet
body which has the exposed pricking element.  The guide pin(s) may also be
provided on the upper side 25 and/or the lower side of the arm. 45  [0068]
The lancet structure of the present invention is  constituted from the
ejector 202 and the lancet 204, which  are connected integrally via the
connector 212. These 5 members may be connected by any proper means. For
example,  of a set of a recess (a female member or a key hole member)  and
a protrusion (a male member or a key member) which can be  fitted with each
other (preferably having shapes  complementary to each other), one is
formed on the connector 



10 212 and the other is formed on the lancet body 216. When  forming the
recess and the protrusion, the recess is formed  on the connector and the
protrusion is formed on the lancet  body (or vice versa) such that the
lancet body and the connector are engaged with each other and cannot be
separated  15 in the front and back direction but can be fitted (or
separated) in the vertical direction. [0069] One example of such connection
is shown in Fig. 9. In  Fig. 9, the lancet body 216 as a whole has a
protrusion 270,  20 and the connector 212 has a recess 272 in which the
projection can be fitted. As will be easily understood, when  the
protrusion 270 is moved downward and fitted in the recess  272, the
connector 212 and the lancet body 216 are not  separated from each other by
the force acting in the front 25 to-back direction, so that they behave
integrally. When a 46  force acts in the vertical direction, however, the
connector  212 and the lancet body 216 can be easily separated from each
other. It is of advantage to employ such a connection method,  since it
enables it to form the lancet and the ejector 5 separately and combine them
into an integral body.  [0070] In this specification, expressions of "taper
off" and  "flare (or widen) forward" as to the tapered portion mean  



that width of the tapered portion (a dimension perpendicular 10 to the
forward direction) decreases and increases,  respectively, when viewing
toward the front in Fig. I. The reverse tapered portion means that having a
tapered shape  which is reverse to its corresponding tapered portion. That
is, when one tapers off forward and the other widens (or 15 flares)
forward, the former may be called the tapered portion  and the latter
called the reverse tapered portion, or the  former may be called the
reverse tapered portion and the  latter called the tapered portion. The
same are applicable  also to the taper-like shape. 20 [0071] The pricking
operation with the lancet assembly of the  present invention is carried
out, for example, in the  following procedures: 1) First, the lancet
structure 200 is inserted into the  25 lancet holder 100 through the
opening 104 positioned at the 47  rear end (the action indicated by the
arrow in Fig. 1).  [0072] 2) The lancet structure 200 is moved forward in
the  lancet holder 100, and the front end of the protrusion 226  5 provided
on the connector 212 or on the lancet body 216 (the protrusion is provided
on the connector in the shown  embodiment) is brought into contact with the
rear end of the  



protrusion 116 serving as a stopper provided on the trigger  counterpart
110 of the lancet holder 100, thereby to stop the 10 movement of the lancet
204 and prevent it from moving further  forward. That is, the lancet is
restricted as to its forward  movement (the state shown in Fig. 3). 10073]
3) With the lancet 204 being locked, the base 206 is  15 pressed further
forward, so as to start to compress the  spring 210 its the unloaded state
and thereby the spring 210  accumulates energy (the state between Fig. 3
and Fig. 4).  [0074] 4) As the base 206 is pushed further into the lancet
20 holder 100, and the arm 208 pushes the lancet cover forward,  so that
breakage occurs in the notch 218 (which functions as  a weakened portion)
between the lancet cover 214 and the  lancet body 216, and the lancet cover
214 and the lancet body  216 are separated from each other (the state shown
in Fig. 4). 25 Then, as the arm 208 is moved further forward, the distal
end 48  232 of the pricking element is exposed (the state shown in  Fig. 5)
it is preferable to provide a protrusion 280 on the  lancet body, in order
to prevent the lancet body 216 from  deforming when the lancet cover 214 is
separated. S [0075] 5) As the base 206 is pressed into further so as to  



move the arm 208 further forward, the. lancet cover 214 moves  forward
obliquely upward, and is held in contact with the  inside of the front wall
234 of the lancet holder 100 (the  10 state shown in Fig. 6) [0076] 6) As
the base 206 is pressed into further so as to  move forward the portion
near the front end 114 of the  trigger 300 as to the front of the lancet
holder 100, the 15 protrusion 116 and the protrusion 226 are released from
their  contact state with each other (the-state shown in Fig. 6),  and the
spring 210 which has been compressed instantaneously  expands, so as to
launch the lancet body 216 and the distal  end 232 of the pricking element
protrudes through the opening 20 108 and thereby carry out the pricking
(the state shown. in  Fig. 7). [0077] 7) Then, the spring 210 restores its
original shape,  and the distal end 232 of the pricking element, retracts
25 sufficiently deeply from the opening 108 (the state shown in 49  Fig. 8)
[0078] In a preferred embodiment, as will be understood from  Fig. 9, the
arm 208 may have a protrusion 273 on the inside  5 thereof. It is
preferable that, when the connector 212 



passes along the side of the protrusion, the protrusion is  protruding from
the arm toward the inside to such an extent  that the connector barely
touches the protrusion.. When the  lancet body which has retracted as shown
in Fig. 8 after 10 pricking moves forward again due to the vibration of the
spring to expand and contract, and protrudes through the  opening 108
again, thereby to resulting in the possibility of  pricking again, and the
protrusion has such a function to  reduce such possibility. Although such
touch occurs in the 15 first pricking action, such touch does not
substantially  hamper the movement of the connector for the pricking
operation since the spring 210 expands with a stronger force.  However, for
the connector which is urged to move forward  again by the vibration after
the pricking element has once 20 retracted, the bare touch described above
generates a  significant resistance against the forward movement of the
connector, thus making the second pricking substantially  impossible.
[0079]  25 The action of pressing the portion (for example, finger 50  tip)
from which blood sample is taken onto the opening 108  positioned at the
front end of the lancet holder may be done  in any stage as long as it is
before the lancet body 216 is  launched. 



5 In the case of the lancet assembly of the present invention,  the above
procedures from 2) through 6) can be carried out  continuously by pressing
the base in a single stroke after  disposing the lancet structure in the
lancet holder.  Particularly it is advantageous that the procedures from 3)
10 through 6) can be carried out continuously. Therefore, the  pressing
action onto the opening may be done between the  steps 1) and 2). In other
embodiment, in the case wherein  the assembly is delivered to the market in
the state of the  procedure 2), the pressing action may be done immediately
15 before the procedure 3). [0080] To make it easier to understand the
positional  relationships between the lancet structure and the lancet
holder of the present invention or the positional 20 relationships between
the components which form the lancet  structure and the lancet holder,
Figs. 10 to 15 show the  states shown in Figs. 3 to 8, respectively, in
schematic  sectional views along the central line of the lancet holder
(the line X-X in Fig. 3) 25 [00811 51  Fig. 10 is a sectional view
corresponding to the state shown in Fig. 3. In Fig. 10, it is seen that the
protrusion  226 of the connector 212 abuts against the protrusion 116  



positioned at a lower and rear position of the trigger 5 counterpart 110 of
the lancet holder 100. The V-shaped notch  218 integrally connects the
lancet cover 214 and the lancet  body 216. [0082] Fig. 11 is a sectional
view corresponding to the state  10 shown in Fig. 4. In Fig. 11, the lancet
cover 214 is  separated from the lancet body 216. It can also be seen that
the spring 210 is compressed in comparison to the state shown  in Fig. 10.
[0083]  15 Fig. 12 is a sectional view corresponding to the state  shown in
Fig. 5. In Fig. 12, the lancet cover 214 is removed  from the pricking
element 220 so as to expose the distal end  thereof. [0084-1  20 As will be
understood from Fig. 12, the front end 114  of the trigger 300 has just
been in contact with the  protrusion 226 (specifically the inclined surface
thereof)  which protrudes forward obliquely upward from the connector  212
that is in contact with the protrusion 116 positioned at 25 the lower back
of the trigger counterpart 110. Therefore, 52  when the base is pressed
further from this state, the front  end 114 gradually presses the
protrusion 226 downward while  



the arms move forward so that the lancet cover moves up the  inclined
surface and eventually achieves the state shown in  5 Fig. 13. [0085] Fig.
13 is a sectional view corresponding to the state  shown in Fig. 6. In Fig.
13, the lancet cover 214 is in  contact with the inside of the front wall
234 of the lancet 10 holder. As will be seen from the drawing, the lancet
cover  214 moves upward in addition to moving forward, in contrast  to the
state shown in Fig. 12, in other words, the lancet  cover moves forward and
obliquely upward. This is because  the tapered portions 236 positioned on
the lateral faces of 15 the lancet cover move along the inclined surface
254 of the  tapered portions 238 provided on the inside of the front wall
of the lancet holder. This state is immediately after the  front end 114 of
the trigger has moved forward while pressing  the protrusion 226 further
downward (refer to the arrow in 20 Fig. 12), and the protrusion 226
protruding forward obliquely  upward from the connector 212 has just been
released from the  contact with the protrusion 116 which is positioned at
the  lower back of the trigger counterpart 110, from which state  the
operation proceeds to the state shown in Fig. 7. 25 [0086) 53  Fig. 14 is a
sectional view corresponding to the state 



shown in Fig. 7. In Fig. 14, the distal end 232 of the  pricking element is
protruding from the opening 108  positioned at the front end of the lancet
holder 100. As 5 will be seen from the drawing, the lancet cover 214 has
just  moved forward and obliquely upward, and therefore does not  hamper
the movement of the pricking element at all. [0087] Fig. 15 is a sectional
view corresponding to the state  10 shown in Fig. 8. In Fig. 15, the distal
end 232 of the  pricking element is retracted by a distance sufficiently
long  from the opening 108 positioned at the front end of the  lancet
holder 100. As will be seen from the drawing, it is  quite difficult to
touch the distal end 232 of the pricking 15 element through the opening
108, and such touching is  substantially impossible unless it is
deliberately attempted.  [0088] The lancet assembly of the present
invention has been  described with reference to the accompanying drawings.
20 However, the sectional shape of the lancet assembly  perpendicular to
the pricking direction needs not to be a  little elongated rectangle or
polygon as shown, and may be an  ellipse, an oval, a circle, a polygon or
any other shape as  required. For example, in the embodiment shown in the
25 drawing, the above mentioned cross section may be proximate 54  



to a circle with the spring being turned 90 degrees around  the pricking
direction and connected to the connector and the  base. 5 INDUSTRIAL
APPLICABILITY  [0089] The lancet assembly of the present invention as
described above provides means for more readily taking a  blood sample. 55
CLAIMS  1. A lancet assembly comprising a lancet structure and a lancet
holder which holds the lancet structure, wherein 5 the lancet structure is
constituted from an ejector and  a lancet; the ejector comprises a trigger,
an arm, a spring and a  base to which the trigger, the arm and the spring
are  attached, and the spring has a connector provided on a front 10 end
thereof and is connected to the base at a rear end  thereof; the lancet
comprises a lancet body, a lancet cover and  a pricking element which is
present within the lancet body  and the lancet cover while straddling
across them, and a 15 distal end of the pricking element is enclosed by the
lancet  cover; the lancet body is connected to the connector;  



the lancet holder has, at a front end thereof, an  cpening through which
the distal end of the pricking element  20 passes; and when the lancet
structure is inserted into the lancet  holder and the base is moved toward
the connector so as to  compress the spring with the connector being
engaged with the  lancet holder, the lancet cover is separated from the 25
pricking element and the distal end of the pricking element  which has been
enclosed is exposed, and when keeping the base 56  further moving
thereafter, the trigger disengages the engaged  connector. 2. The lancet
assembly according to claim 1 wherein  5 the lancet cover and the lancet
body are integrally connected  by a weakened portion which is located
between them. 3. The lancet assembly according to claim I wherein  the
pricking element is present within the lancet cover and  10 the lancet body
which are separate members respectively. 4. The lancet assembly according
to claim 2 wherein  the lancet cover is located in front of the arm; and
when the base is moved relatively toward the connector 15 so as to compress
the spring while keeping the front end of  the arm in contact with a rear
side of the lancet cover, the  lancet cover is separated from the lancet
body at the  weakened portion. 



20 5. The lancet assembly according to claim 3 wherein  the lancet cover is
positioned in front of the arm;  when the base is moved relatively toward
the connector so as to compress the spring while keeping the front end of
the arm in contact with a rear side of the lancet cover, the  25 lancet
cover moves forward relatively to the lancet body 57  6. The lancet
assembly according to any one of claims 1 to 5 wherein a front end of the
arm engages with the lancet  cover. 5 7. The lancet assembly according to
claim 6 wherein  the front end of the arm comprises a hooked portion (or an
L- shaped portion) which is bent inward, and the lancet cover  comprises on
its side a portion which engages with said  10 hooked portion. 8. The
lancet assembly according to any one of claims  1 to 7 wherein the
separated lancet cover is moved forward  and obliquely by the arm which
moved forward, so that the 15 opening at the front end of the lancet holder
is located in  front of the exposed distal end of the pricking element. 9.
The lancet assembly according to claim 8 wherein  the lancet holder has a
guiding means provided on a  20 side inner wall at the front end thereof;
the lancet cover has a guided means which is guided by  



the guiding means; and the guiding means and the guided means cooperate so
that the lancet cover which has been separated is caused to  25 move
forward by the arm which is moving forward while such 58  lancet cover
moves forward and obliquely (obliquely upward or  obliquely downward) 10.
The lancet assembly according to claim 9 wherein  5 the lancet holder has,
as the guiding means, a sliding  portion which forward and obliquely
extends along the side  inner wall at the front end thereof; and the lancet
cover has, as the guided means, a portion  (for example, a protruding
portion) which slides on the 10 sliding portion. 11. The lancet assembly
according to claim 10 wherein  the lancet cover has, as the slid means, a
tapered  portion of which width tapers off forward, and 15 the lancet
holder has on a lateral face of the inner  wall of the front end of the
lancet holder, as the sliding  portion, a reverse tapered portion on which
the former  tapered portion moves. 20 12. The lancet assembly according to
claim 10 wherein  the sliding portion is a protrusion or a recess which
has a sliding surface extending forward and obliquely  provided on a side
inner wa 1l of the front end of the lancet  



holder, and 25 the slid portion is a protrusion provided on a lateral 59
face of the lancet cover. 13. The lancet assembly according to any one of
claims  1 to 12 wherein the base, the arm, the spring and the  5 connector
of the base are integrally formed of a resin. 14. The lancet assembly
according to any one of claims  1 to 13 wherein the lancet body and the
lancet cover is  formed by molding a resin integrally with the pricking  10
element which is inserted. 15. The lancet assembly according to any one of
claims  2 and 4 to 14 wherein the weakened portion comprises a notch
portion, and the lancet cover is separated from the lancet 15 body, and
thus from the pricking element through breakage of  the notch portion. 16.
The 'Lancet assembly according to any one of claims  1 to 15 wherein the
connection of the lancet body to the  20 connector is achieved by the
lancet body and the connector comprising complementary forms respectively
which are able  to be engaged with each other and which are unable to be
separated in a pricking direction. 25 17. The lancet assembly according to
claim 16 wherein 60  the connector comprises a recess and the lancet body  



comprises a protrusion which is engaged with the recess. 18. The lancet
assembly according to claim 16 wherein  5 the lancet body comprises a
recess and the connector  comprises a protrusion which is engaged with the
recess. 19. The lancet assembly according to any one of claims  1 to 18
wherein the lancet body and the connector are  10 originally formed
integrally. 20. The lancet assembly according to any one of claims  1 to 19
wherein the connector comprises a protrusion, when the spring is
compressed, the protrusion of the  15 connector abuts against a protrusion
of the lancet holder so  that forward movement of the connector is
prevented, and the trigger releases such abutment state. 21. The lancet
assembly according to any one of claims  20 1 to 19 wherein the spring
comprises a protrusion, when the spring is compressed, the protrusion of
the  spring abuts against a protrusion of the lancet holder so  that
forward movement of the connector is prevented, and the trigger releases
such abutment state.  25 61  22. The lancet assembly according to any one
of claims 1 to 19 wherein the lancet body comprises a protrusion, when the
spring is compressed, the protrusion of the  lancet body abuts against a
protrusion of the lancet holder  



5 so that forward movement of the connector is prevented, and the trigger
releases such abutment state. 23. The lancet assembly according to any one
of claims  1 to 22 wherein the arm comprises a guide pin, and 10 the lancet
holder comprises a channel on its inner wall  which guides said guide pin.
24. The lancet assembly according to any one of claims  1 to 23 wherein the
connector comprises a guide pin, and 15 the lancet holder comprises a
channel on its inner wall  which guides said guide pin. 25. The lancet
assembly according to any one of claims  1 to 24 wherein the base comprises
a pair of the arms, and  20 the spring is located between the arms. 26. The
lancet assembly according to any one of claims  21 to 25 wherein the
connector, the lancet body or the spring  comprises a protrusion which
extends forward and obliquely  25 therefrom, and 62  when the trigger which
moves forward with respect to said forward and obliquely comes into contact
with said  protrusion and push said protrusion forward, the connector,  the
lancet body or the spring is pushed downward and  5 eventually such
abutment state is released. 27. A lancet structure for constituting the
lancet  assembly according to any one of claims 1 to 26. 



10 28. A lancet holder for constituting the lanceL  assembly according to
any one of claims 1 to 26. 29. A lancet for constituting the lancet
structure  which is recited in any one of claims 1 to 18 and 20 to 26.  15
30. An ejector for constituting the lancet structure  which is recited in
any one of claims 1 to 18 and 20 to 26.  31. A kit for a lancet assembly
which comprises the 20 lancet structure according to claim 27 and the
lancet holder  according to claim 28. 32. A kit for a lancet structure
which comprises the  lancet according to claim 29 and the ejector according
to  25 claim 30. 63  33. The lancet assembly according to any one of claims
1 to 26 wherein a rear end of the spring is connected to a  foot of the arm
where the arm is attached to the base or to a  5 vicinity of such foot in
addition to or in place of to being  connected to the base. 34. The lancet
assembly according to any one of claims  1 to 26 and claim 33 wherein a
rear end of the trigger is  10 connected to a foot of the arm where the arm
is attached to the base or to a vicinity of such foot in addition to or in
place of to being connected to the base. 


