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Description
TECHNICAL FIELD

[0001] The present invention relates to a positioning
tape.

BACKGROUND ART

[0002] A conventionally known method for acquiring
biological information such as a blood sugar level in-
cludes forming a micropore in a skin of a living body and
sampling tissue fluid through the micropore (see Patent
Literature 1, for example). A tissue fluid collecting sheet
including a collector such as gel configured to collect tis-
sue fluid is used to sample the tissue fluid through the
micropore. The micropore provided in the skin and the
collector on the tissue fluid collecting sheet need to be
accurately matched in position for sampling of an appro-
priate amount of the tissue fluid.

[0003] According to the method described in Patent
Literature 1, a marker sheet is affixed at a position where
micropore is to be formed as a marker for the tissue fluid
collecting sheet to be affixed. More specifically, in order
to form the micropore at a predetermined accurate posi-
tion in the marker sheet affixed to the skin, the method
described in Patent Literature 1 includes positionally
matching by visual observation a cutout provided at a
brim, i.e. acontact portion, of a puncture tool for formation
of amicropore and a cutout provided in a marker retaining
sheet for retaining the marker sheet, and then forming
the micropore.

[0004] Further, Patent Literature 2 is concerned with
an interstitial fluid collection sheet.

CITATION LIST
PATENT LITERATURE
[0005]

Patent Literature 1: Japanese Unexamined Patent
Publication No. 2011-64542
Patent Literature 2: EP 2 298 177 A2.

SUMMARY OF INVENTION
TECHNICAL PROBLEMS

[0006] Positionally matching by visual observation,
however, may make it difficult to accurately find the po-
sition of the cutouts that will be behind the puncture tool
depending on an affixed position of the marker retaining
sheet or a direction thereof. This may lead to formation
of the micropore at a wrong position and acquisition of
an inaccurate test result.

[0007] The present invention has been achieved in
view of these circumstances, and an objective thereof is
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to provide a positioning tape that enables accurate for-
mation of a micropore at a predetermined position.

SOLUTIONS TO PROBLEMS

[0008] A positioning tape according to the present in-
vention is configured to indicate a region provided with
a micropore when a skin is made in contact with a micro-
pore forming device and is provided with the micropore
by a microneedle of the micropore forming device, where-
in the micropore forming device is contactable with the
positioning tape, the positioning tape includes:

a supporter having a positioning portion including a
step having a shape at least partially corresponding
to a shape of a contact portion of the micropore form-
ing device; and

a marker portion having an opening corresponding
to the region provided with the micropore;
characterised in that: when the contact portion of the
micropore forming device is made in contact with the
positioning tape for micropore formation, the step at
the positioning portion is configured to regulate shift
of the micropore forming device in a skin surface
direction.

[0009] When the contact portion of the micropore form-
ing device configured to form a micropore is made in
contact with the positioning tape according to the present
invention, the step at the positioning portion regulates
shift of the micropore forming device in the skin surface
direction. The micropore forming device can be thus po-
sitioned accurately on the skin. The micropore can be
accordingly formed accurately in a predetermined region
in the opening in the marker portion. This improves ac-
curacy of a test result of tissue fluid to be sampled.
[0010] The marker portion can be provided as amarker
sheet separable from the supporter.

[0011] The marker sheet can have a circular shape.
[0012] The positioning portion can be provided as a
sheet that is separate from the supporter and has a pre-
determined thickness.

[0013] The predetermined thickness is possibly from
0.1 to 10.0 mm.

[0014] The positioning portion preferably includes a
plurality of sheets.

[0015] The step at the positioning portion can have a
circular shape orhave at least partially circular arc shape.
[0016] The positioning portion is preferably provided
with a notch. The notch can be provided along a short
side of the positioning tape. The positioning portion pref-
erably includes a plurality of notches.

[0017] The notch is preferably provided in a vicinity of
the marker sheet.

[0018] Preferably, the positioning tape further includes
a separable sheet provided on another surface of the
supporter to cover the marker portion, and the separable
sheet is larger than the supporter at one of ends in along
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side direction.

[0019] The supporter can have an opening corre-
sponding to the region provided with the micropore.
[0020] The supporter can be provided with a thin film
portion in the region provided with the micropore.
[0021] The thin film portion is preferably transparent.

ADVANTAGEOUS EFFECT OF INVENTION

[0022] The positioning tape according to the present
invention enables accurate formation of a micropore at
a predetermined position.

BRIEF DESCRIPTION OF DRAWINGS
[0023]

[FIG. 1] FIG. 1is an explanatory perspective view of
a puncture tool used with a positioning tape accord-
ing to the present invention.

[FIG. 2] FIG. 2 is a perspective view of a microneedle
chip mounted to the puncture tool shown in FIG. 1.
[FIG. 3] FIG. 3 is an explanatory sectional view of a
skin provided with micropores by the puncture tool.
[FIG. 4] FIG. 4 is an explanatory plan view of a po-
sitioning tape according to an embodiment of the
present invention.

[FIG. 5] FIG. 5 is an exploded perspective view of
the positioning tape shown in FIG. 4.

[FIG. 6] FIG. 6 is an explanatory sectional view of
the positioning tape shown in FIG. 4.

[FIG. 7] FIG. 7 is a plan view of a positioning portion
in the positioning tape shown in FIG. 4.

[FIGS. 8] FIG. 8(a) is a plan view of a first double-
sided tape in the positioning tape shown in FIG. 4,
and FIG. 8(b) is a sectional view thereof.

[FIGS. 9] FIG. 9(a) is a plan view of a single-sided
tape in the positioning tape shown in FIG. 4, and
FIG. 9(b) is a sectional view thereof.

[FIGS. 10] FIG. 10(a) is a plan view of spacers in the
positioning tape shown in FIG. 4, and FIG. 10(b) is
a sectional view thereof.

[FIGS. 11] FIG. 11(a) is a plan view of a second dou-
ble-sided tape in the positioning tape shown in FIG.
4, and FIG. 11(b) is a sectional view thereof.
[FIGS. 12]FIG. 12(a) is a plan view of a marker sheet
in the positioning tape shown in FIG. 4, and FIG.
12(b) is a sectional view thereof.

[FIGS. 13] FIG. 13(a) is a plan view of a third double-
sided tape in the positioning tape shown in FIG. 4,
and FIG. 13(b) is a sectional view thereof.

[FIG. 14] FIG. 14 is a plan view of a separable sheet
in the positioning tape shown in FIG. 4.

[FIGS. 15] FIGS. 15(a) to 15(e) are views showing
the steps in a tissue fluid collecting method.

[FIG. 16] FIG. 16 is an explanatory view of a use
state of the positioning tape.

[FIG. 17] FIG. 17 is an explanatory perspective view
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of a tissue fluid collecting sheet.

[FIG. 18] FIG. 18 is a sectional view taken along the
line A-A of the tissue fluid collecting sheet shown in
FIG. 17.

[FIG. 19] FIG. 19 is an explanatory perspective view
of outer appearance of a biological component an-
alyzer.

DESCRIPTION OF EMBODIMENTS

[0024] A positioning tape according to an embodiment
of the present invention will now be described below with
reference to the accompanying drawings.

[0025] The positioning tape according to the present
invention is used for collecting tissue fluid through a mi-
cropore provided in a skin. A puncture tool used for form-
ing such a micropore is described initially.

[Puncture Tool]

[0026] FIG. 1 is an explanatory perspective view of a
puncture tool 200 serving as a micropore forming device
configured to form a micropore in a skin in order to facil-
itate extraction of tissue fluid from the skin. FIG. 2 is a
perspective view of a microneedle chip 300 mounted to
the puncture tool 200 shown in FIG. 1. FIG. 3 is an ex-
planatory sectional view of a skin S having micropores
formed by the puncture tool 200.

[0027] AsshowninFIGS. 1 to 3, the puncture tool 200
is mounted with the microneedle chip 300 having been
sterilized. The microneedle chip 300 has microneedles
301 made in contact with an epidermis of a living body
(the skin S of a test subject) to form tissue fluid extraction
bores (micropores 400) in the skin S of the test subject.
Each of the microneedles 301 of the microneedle chip
300 is sized such that the micropores 400 formed by the
puncture tool 200 extend only in the epidermis of the skin
S and do not reach a dermis.

[0028] As shown in FIG. 1, the puncture tool 200 in-
cludes a cylindrical case 201, a release button 202 pro-
vided on the upper end surface of the case 201, as well
as an array chuck 203 and a spring member 204 accom-
modated in the case 201. The case 201 is provided, at
the lower end, with a contact portion 205, and the lower
end surface (in contact with the positioning tape) of the
contact portion 205 has an opening (not shown) that al-
lows the microneedle chip 300 to pass therethrough. The
spring member 204 biases the array chuck 203 in a punc-
ture direction. The microneedle chip 300 can be mounted
at the lower end of the array chuck 203. The microneedle
chip 300 is provided, on the lower surface, with the plu-
rality of microneedles 301. The lower surface of the
microneedle chip 300 has a circular shape. The puncture
tool 200 has a fixing mechanism (not shown) configured
to fix the array chuck 203 pressed upward (opposite to
the puncture direction) against bias force of the spring
member 204. When a user (test subject) presses down-
ward the release button 202, the fixing mechanism re-
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leases fixing of the array chuck 203, which is thus shifted
in the puncture direction by the bias force of the spring
member 204. The microneedles 301 of the microneedle
chip 300 projected from the opening puncture the skin.

[Positioning Tape]

[0029] Described nextis the positioning tape indicating
a region to be provided with micropores in the skin S of
the test subject by the above puncture tool 200.

[0030] FIG. 4 is a plan view of a positioning tape 1
according to an embodiment of the present invention.
FIG. 5is an exploded perspective view of the positioning
tape 1 shownin FIG. 4. FIG. 6 is an explanatory sectional
view of the positioning tape 1 shown in FIG. 4. A sheet
and other elements of the positioning tape 1 according
to the present embodiment are quite thin members. The
elements shown in FIGS. 5 and 6 are larger in thickness
than the actual elements for clearer depiction. FIG. 6
shows part of sections of the elements.

[0031] The positioning tape 1 includes a positioning
portion 2, a supporter 5, a marker sheet 4, and a sepa-
rable sheet 6 in this order from a surface (the upper sur-
face in FIG. 5) opposite to a surface to be affixed to the
skin S of the test subject.

[0032] The respective elements are to be described
below.

<Positioning Portion>

[0033] FIG. 7 is a plan view of the positioning portion
2 in the positioning tape 1 shown in FIG. 4. The position-
ing portion 2 is in contact with the outer peripheral surface
of the contact portion 205 at the distal end of the puncture
tool 200 to regulate shift of the puncture tool 200 in a skin
surface direction. The positioning portion 2 according to
the presentembodimentincludes two sheets 2ain acres-
cent shape. The sheets 2a are identical in material,
shape, size, and the like. The sheets 2a are located on
the supporter 5 such that circular arc portions 2a1 face
each other.

[0034] The sheets 2a can be made of a synthetic resin
mainly containing polypropylene or the like. The sheets
2a are not particularly limited in thickness in the present
invention. The sheets 2a are ordinarily about 0.1 to 10.0
mm thick and are preferably 0.3 to 0.5 mm thick in view
of reliable regulation of shift of the puncture tool 200 in
the skin surface direction, easy removal from the skin S
after use, and the like. The positioning portion 2 includes
the sheets 2a having a predetermined thickness to easily
form steps to be described below.

[0035] The circular arc portions 2a1 of the sheets 2a
formcircular arc steps 3 corresponding to the outer shape
of the circular contact portion 205 of the puncture tool
200. A circular region defined by the circular arc steps 3
of the sheets 2a is set to be slightly larger (e.g. larger by
about 1.0 mm) than the outer diameter of the contact
portion 205 of the puncture tool 200. The distal end sur-
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face of the contact portion 205 of the puncture tool 200
can be thus easily located in the circular region defined
by the circular arc steps 3. Furthermore, the contact por-
tion 205 of the puncture tool 200 tentatively located in
the circular region can be shifted in the skin surface di-
rection by a smaller distance, and micropores can be
formed reliably in a micropore formation region deter-
mined by the guide sheet 4 to be described later. The
steps 3 are provided to have a circular arc shape in the
present embodiment. A user is not required to consider
the direction of the puncture tool 200 upon positioning
the contact portion 205 of the puncture tool 200 to the
steps 3, and can thus easily position the puncture tool
200.

[0036] The sheets 2a in the positioning portion 2 are
provided with a plurality of notches 9 in the present em-
bodiment. The notches 9 are provided in the vicinity of
the periphery of the guide sheet 4 to be described later,
so as to be along the short sides of the positioning tape
1 in a substantially rectangular shape. The positioning
portion 2 needs to have a certain thickness so as to form
the steps 3 regulating shift of the puncture tool 200, and
has predetermined rigidity. When the positioning tape 1
is removed from the skin S with the guide sheet 4 remain-
ing on the skin S after formation of micropores, the rigidity
may makes it difficult to remove the positioning tape 1.
The sheets 2a having the notches 9 according to the
present embodiment are easily deformed along the
notches 9 and the positioning tape 1 can be thus easily
removed from the skin S. Moreover, the notches 9 pro-
vided in the vicinity of the periphery of the marker sheet
4 to be described later advantageously causes the mark-
er sheet 4 to be easily removed from the supporter 5 and
be likely to remain on the skin S.

[0037] The positioning portion 2 according to the
present embodiment includes not a single sheet but the
two sheets 2a. The positioning tape 1 can be thus re-
moved more easily from the skin S.

<Supporter>

[0038] The supporter 5 supports and holds the posi-
tioning portion 2 and the marker sheet 4 to be described
later. The positioning portion 2 is affixed to one of the
surfaces of the supporter 5 whereas the marker sheet 4
is affixed to the other surface.

[0039] As shown in FIGS. 5 and 6, the supporter 5 in-
cludes first double-sided tapes 5a, a single-sided tape
5b, a thin film portion 5c¢, spacers 5d, and second double-
sided tapes 5e in this order from a surface (the upper
surface in FIG. 5) opposite to a surface to be affixed to
the skin S of the test subject.

[0040] FIG. 8(a)is a plan view of the first double-sided
tapes 5a in the positioning tape 1 shown in FIG. 4, and
FIG. 8(b) is a sectional view thereof. Each of the first
double-sided tapes 5a has a planar shape substantially
same as that of the sheets 2a in the positioning portion
2, and includes a base material 5a1 that is made of a
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synthetic resin such as polyethylene terephthalate (PET)
and is about 0.01 to 0.30 mm thick, and adhesive layers
5a2 that are provided on the both surfaces of the base
material 5a1 and are made of an acrylic adhesive agent.
[0041] FIG. 9(a) is a plan view of the single-sided tape
5b in the positioning tape 1 shown in FIG. 4, and FIG.
9(b) is a sectional view thereof. The single-sided tape 5b
includes a substantially rectangular base material 5b1
that has four chamfered corners and an adhesive layer
5b2 that is provided on a surface (opposite to the surface
closer to the positioning portion 2) of the base material
5b1 and is made of an acrylic adhesive agent. The base
material 5b1 can be made of a synthetic resin such as
polyethylene terephthalate (PET). The base material 5b1
is not particularly limited in thickness in the present in-
vention, but is ordinarily about 0.01 to 0.30 mm thick.
[0042] An opening 5b3 is provided at the center of the
single-sided tape 5b. The opening 5b3 is sized to allow
the microneedle chip 300 of the puncture tool 200 to pass
therethrough (e.g. 11 to 13 mm in diameter), and has a
circular shape substantially as large as the circular region
determined by the marker sheet 4 to be described later.
[0043] FIG. 10(a) is a plan view of the spacers 5d in
the positioning tape 1 shown in FIG. 4. Each of the spac-
ers 5d is a rectangular sheet provided, on one of the long
sides, with a semicircular cutout 5d1, and can be made
of a synthetic resin such as polyethylene terephthalate
(PET). The spacers 5d are not particularly limited in thick-
ness in the present invention, but are ordinarily about 0.1
to 0.5 mm thick.

[0044] FIG. 11(a) is a plan view of the second double-
sided tapes 5e in the positioning tape 1 shown in FIG. 4,
and FIG. 11(b) is a sectional view thereof. Each of the
second double-sided tapes 5e also has a planar shape
substantially same as that of the sheets 2a in the posi-
tioning portion 2, and includes a base material 5e1 that
is made of a synthetic resin such as polyethylene and is
about 0.01 to 0.30 mm thick, and adhesive layers 5e2
that are provided on the both surfaces of the base ma-
terial 5e1 and are made of a synthetic rubber adhesive
agent.

[0045] In the present embodiment, the thin film portion
5c sized to cover the opening 5b3 in the single-sided tape
5b is provided between the single-sided tape 5b and the
marker sheet 4. The thin film portion 5c is provided as a
thin transparent film made of a synthetic resin such as
polyethylene terephthalate (PET) or a urethane synthetic
resin and is about 0.01 mm thick. The thin film portion 5¢
reduces impact of the microneedle chip 300 to the skin
S of the test subject upon formation of micropores. A film
selected as the thin film portion 5¢ has a thickness or
strength that enables formation of a micropore in the skin
S through the thin film portion 5c. The thin film portion 5¢
is removed from the skin S together with the positioning
portion 2 and the like after micropores are formed. The
transparent thin film portion 5¢c allows the positioning tape
1 to be affixed to the skin S of the test subject without
covering an injured region for formation of micropores.
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<Marker Sheet>

[0046] FIG. 12(a) is a plan view of the marker sheet 4
in the positioning tape 1 shown in FIG. 4, and FIG. 12(b)
is a sectional view thereof. The marker sheet 4 indicates
a region provided with the micropores 400 by the punc-
ture tool 200. In the present embodiment, the positioning
tape 1 including other positioning portion 2 and the like
is removed from the skin S of the test subject whereas
the marker sheet 4 remains affixed to the skin S of the
test subject.

[0047] The marker sheet 4 has a circular shape and is
provided, at the center, with an opening 4a. One (affixed
to the skin S) of the surfaces of the marker sheet 4 is a
printed surface 4b appropriately provided with a pattern
or a color so that the region provided with micropores
can be visually recognized with ease. Indication of the
region provided with micropores can be achieved not by
printing but by a large number of microgrooves formed
in the surface of the sheet. The marker sheet 4 according
to the present embodiment has the circular shape with
no corners like a rectangular sheet, and will be quite un-
likely to be removed from the skin S unintentionally.
[0048] FIG. 13(a)is a plan view of a third double-sided
tape 7 in the positioning tape 1 shown in FIG. 4, and FIG.
13(b) is a sectional view thereof. The third double-sided
tape 7 has a planar shape substantially same as that of
the marker sheet 4, and includes a base material 7a that
is made of a synthetic resin such as polyethylene and is
about 0.1 to 0.5 mm thick, and adhesive layers 7b that
are provided on the both surfaces of the base material
7a and are made of a synthetic rubber adhesive agent.
[0049] FIG. 14 is a plan view of the separable sheet 6
in the positioning tape 1 shown in FIG. 4. The separable
sheet 6 is a substantially rectangular sheet having four
chamfered corners, and can be made of a synthetic resin
such as polyethylene terephthalate (PET) or paper ma-
terial. The separable sheet 6 is not particularly limited in
thickness in the present invention, but is ordinarily about
0.1to 1.0 mm thick. The separable sheet 6 has a surface
provided with silicone coating so as to be removed easily.
[0050] The longitudinal size (the size of the long side
direction) of the separable sheet 6 is made larger by
about 5 to 10 mm than the longitudinal size of the single-
sided tape 5b. The separable sheet 6 and the single-
sided tape 5b are positioned such that one of the longi-
tudinal ends of the separable sheet 6 is extended from
corresponding one of the longitudinal ends of the single-
sided tape 5b. The portion of the separable sheet 6 ex-
tended from the single-sided tape 5b can be picked so
as to easily remove the separable sheet 6 from the po-
sitioning tape 1.

[0051] The marker sheet 4 needs to reliably remain
together with the supporter 5 when the separable sheet
6 is removed. The adhesive agents according to the
present embodiment are selected so that adhesive force
(adhesive strength) between the third double-sided tape
7 and the separable sheet 6 is smaller than adhesive
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force (adhesive strength) between the marker sheet 4
and the single-sided tape 5b. For the same reason, the
adhesive agents are selected so that adhesive force (ad-
hesive strength) between the third double-sided tape 7
and the separable sheet 6 is smaller than adhesive force
(adhesive strength) between the marker sheet 4 and the
third double-sided tape 7.

[0052] The remaining positioning tape 1 needs to be
easily removed from the skin S whereas only the marker
sheet 4 reliably remains on the skin S of the test subject
after formation of micropores. The adhesive agents are
selected so that adhesive force (adhesive strength) be-
tween the third double-sided tape 7 and the skin S is
smaller than adhesive force (adhesive strength) between
the marker sheet 4 and the single-sided tape 5b.

[Tissue Fluid Collecting Method]

[0053] Described nextis a tissue fluid collecting meth-
od with use of the positioning tape described above.
[0054] FIGS. 15 are explanatory views of the steps in
the tissue fluid collecting method with use of the position-
ing tape described above.

[0055] The skin S of the test subject is initially cleaned
by alcohol or the like to eliminate substances (sweat, dirt,
and the like) disturbing acquisition of correct measure-
ment results. The positioning tape 1 is then affixed to a
predetermined position on the skin of the test subject
(step (a)). FIGS. 15 show only the positioning portion 2,
the single-sided tape 5b, and the marker sheet 4 in the
positioning portion 1 for clearer depiction.

[0056] Micropores are then formed in the skin by the
puncture tool 200 mounted with the microneedle chip 300
(step (b)). More specifically, as shown in FIG. 16, the
puncture tool 200 is positioned by placing the contact
portion 205 at the lower end of the puncture tool 200 so
as to be matched with the positioning portion 2 in the
positioning tape 1. In other words, the distal end of the
contact portion 205 is placed in the circular arc steps 3
in the positioning portion 2 to position the puncture tool
200. The steps 3 regulate shift of the puncture tool 200
in the skin surface direction. The opening in the lower
end surface of the contact portion 205 of the case 201
can be positioned accurately to be matched with the
opening 4a in the marker sheet 4. When the release but-
ton 202 is pressed downward in this state, the fixing
mechanism releases fixing of the array chuck 203 and
bias force of the spring member 204 shifts the array chuck
203 toward the skin. The microneedle chip 300 mounted
to the lower end of the array chuck 203 passes through
the openinginthe lower end surface of the contact portion
205 of the case 201 and comes into contact with a skin
region of the test subject defined by the marker sheet 4.
The micropores 400 are thus formed in the epidermis of
the skin of the test subject.

[0057] The puncture tool 200 is then shifted away from
the skin of the test subject, and the positioning portion 2
and the supporter 5 in the positioning tape 1 are removed
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from the skin S of the test subject (step (c)). As mentioned
earlier, the positioning portion 2 is provided, in the vicinity
of the marker sheet 4, with the plurality of notches 9 along
the short sides of the positioning tape 1. The positioning
portion 2 can be thus bent easily. Furthermore, the po-
sitioning portion 2 includes the two members. The sup-
porter 5 can be thus removed easily from the skin S of
the test subject.

[0058] A tissue fluid collecting sheet 10 as shown in
FIGS. 17 and 18 is subsequently affixed to the skin S of
the test subject with reference to the marker sheet 4 as
a mark so that a collector 12 is located in the opening 4a
in the marker sheet 4 (step (d)). FIG. 17 is an explanatory
perspective view of the tissue fluid collecting sheet 10.
FIG. 18 is a sectional view taken along the line A-A of
the tissue fluid collecting sheet 10 shown in FIG. 17.
[0059] The tissue fluid collecting sheet 10 includes a
holder sheet 11 and the collector 12 held by the holder
sheet 11.

[0060] The collector 12 is made of gel having a water
holding property so as to hold tissue fluid extracted from
the skin of the test subject, and contains pure water serv-
ing as an extraction medium. The gel is not particularly
limited in the present invention and has only to collect
tissue fluid. The gel is preferably made of at least one
hydrophilic polymer selected from the group consisting
of polyvinyl alcohol and polyvinyl pyrrolidone. The hy-
drophilic polymer configuring the gel can include only pol-
yvinyl alcohol, only polyvinyl pyrrolidone, or a mixture
thereof. The hydrophilic polymer more preferably in-
cludes only polyvinyl alcohol or the mixture of polyvinyl
alcohol and polyvinyl pyrrolidone.

[0061] The gel can be obtained by crosslinking the hy-
drophilic polymer in an aqueous solution. The gel can be
obtained by coating a base material with an aqueous
solution of the hydrophilic polymer to form a coating film,
and crosslinking the hydrophilic polymer contained in the
coating film. Examples of a method of crosslinking a hy-
drophilic polymerinclude the chemical crosslinking meth-
od and the radiation crosslinking method. The radiation
crosslinking method is preferably adopted because var-
ious chemical substances are unlikely to be mixed in gel
as impurities.

[0062] The collector 12 according to the present em-
bodiment has a short columnar shape. A surface of the
collector 12 to be in contact with a skin is 10 mm in di-
ameter and is thus smaller than the opening 4a in the
marker sheet 4. The collector 12 can be thus located in
the opening 4a without protruding from the opening 4a.
This configuration can increase the ratio of the area of
the collector 12 in contact with the micropore formation
region, so that tissue fluid extracted through the micro-
pores can be collected efficiently. The collector 12 is
sized to be slightly larger than the surface provided with
the microneedles of the microneedle chip. The micropore
formation region can be thus fully utilized for collection
of tissue fluid, and the test subject does not receive an
excessive burden.
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[0063] Similarly to the marker sheet 4, the preferred
gel configuring the collector 12 is colored or has a colored
intermediate layer so that the collector 12 is easily and
accurately located in the opening 4a in the marker sheet
4. The intermediate layer is provided to improve an an-
choring property of the gel to an adhesive surface, and
is located directly on a surface of an adhesive agentlayer.
The preferred intermediate layer is a laminate of polyeth-
ylene terephthalate (PET) nonwoven fabric and a PET
film, or a polyethylene film. The intermediate layer pref-
erably has an area equal to the area of the gel provided
to the skin.

[0064] The holder sheet 11 includes a sheet body 11a
in an oval shape and an adhesive agent layer 11b pro-
vided on one of the surfaces of the sheet body 11a. The
surface provided with the adhesive agent layer 11b
serves as anadhesive surface. The collector 12 is located
substantially at the center of a separable sheet 13 that
also has an oval shape and serves also as a mount, and
the holder sheet 11 is affixed to the separable sheet 13
so as to cover the collector 12. The collector 12 is held
by part of the adhesive surface of the holder sheet 11.
The holder sheet 11 has an area enough to cover the
collector 12 in order to prevent the collector 12 from being
dried upon collection of tissue fluid. In other words, the
holder sheet 11 covers the collector 12, so that the skin
andthe holder sheet 11 can be kept airtight therebetween
upon collection of tissue fluid and moisture contained in
the collector 12 can be suppressed from evaporating up-
on collection of tissue fluid. The holder sheet 11 accord-
ing to the present embodiment is made larger in area
than the marker sheet 4 so as to fully cover the collector
12.

[0065] The sheet body 11a of the holder sheet 11 is
colorless and transparent, or colored and transparent.
The collector 12 held by the holder sheet 11 can be vis-
ually recognized easily from the front surface (opposite
to the surface provided with the adhesive agent layer
11b) of the sheet body 11a. The sheet body 11a is pref-
erably low in moisture permeability in order to prevent
evaporation of tissue fluid or drying of the collector. Ex-
amples of the sheet body 11ainclude a polyethylene film,
apolypropylene film, a polyester film, and a polyurethane
film and the like. Preferred examples among them are
the polyethylene film and the polyester film. The sheet
body 11a is not particularly limited in thickness, but is
about 0.025 to 0.5 mm thick.

[0066] The tissue fluid collecting sheet 10 is affixed to
the skin by the adhesive surface of the holder sheet 11
so that the collector 12 is located in the micropore for-
mation region in the opening 4a in the marker sheet 4.
The collector 12 can be located easily in the micropore
formation region with reference to the marker sheet 4 as
a mark because the holder sheet holding the collector 12
is transparent.

[0067] The collector 12 located in the micropore for-
mation region is left for a predetermined period of time
such as at least 60 minutes, preferably at least 180 min-
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utes, so that tissue fluid extracted through the micropores
is collected at the collector 12. The holder sheet 11 hold-
ing the collector 12 is affixed to the skin S in the present
embodiment. Even in a case where tissue fluid is collect-
ed for a long period of time such as 60 to 180 minutes,
a user receives a less burden with no need to wear an
assistive tool such as a belt around an arm.

[0068] After a predetermined period of time elapses
from location of the collector 12 in the micropore forma-
tion region, the tissue fluid collecting sheet 10 is removed
from the skin of the test subject (step (e)). The adhesive
surface of the holder sheet 11 is affixed to the surface
opposite to the adhesive surface of the marker sheet 4
by adhesive force smaller than adhesive force of the
marker sheet 4 to the skin. The marker sheet 4 is not
removed from the skin together with the holder sheet 11.
[0069] Tissue fluid collected at the collector 12 is sub-
jected to componential analysis by an analyzer shown in
FIG. 19, for example.

[0070] FIG. 19 is an explanatory perspective view of
outer appearance of a biological component analyzer. A
biological component analyzer 20 acquires a glucose
concentration and a sodium ion concentration of the tis-
sue fluid collected at the collector 12. The biological com-
ponent analyzer 20 is used in the following manner. As
indicated by dashed lines in FIG. 19, the tissue fluid col-
lecting sheet 10 removed from the skin of the test subject
is initially affixed to an analysis cartridge 40 that is placed
in a cartridge location 22 of the biological component
analyzer 20. The biological component analyzer 20 ex-
ecutes predetermined analysis on the analysis cartridge
40 placed in the cartridge location 22 and the tissue fluid
collecting sheet 10 affixed to the analysis cartridge 40,
to acquire a glucose concentration and a sodiumion con-
centration of the tissue fluid collected at the tissue fluid
collecting sheet 10.

[0071] The biological component analyzer 20 includes
a thick rectangular parallelepiped case that has a top
plate provided with a concave portion 21. The concave
portion 21 is provided with the cartridge location 22 that
is further recessed from the concave portion 21. The con-
cave portion 21 is connected to a movable top plate 23
having a thickness substantially same as the height of
side walls of the concave portion 21. The movable top
plate 23 is folded about a support shaft 23a so as to be
accommodated in the concave portion 21 from the state
shown in FIG. 19, or so as to be raised as shown in FIG.
19 from the state of being accommodated in the concave
portion 21. The cartridge location 22 is large enough to
accommodate the analysis cartridge 40 to be described
later.

[0072] The movable top plate 23 is supported by the
support shaft so as to be biased and accommodated in
the concave portion 21. The analysis cartridge 40 placed
in the cartridge location 22 is thus pressed from above
by the movable top plate 23.

[0073] The biological component analyzer 20 includes
therein a liquid conveyor 24 and a liquid discharger 25.
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The liquid conveyor 24 is a mechanism configured to
convey liquid to the analysis cartridge 40 placed in the
cartridge location 22, and injects liquid to the analysis
cartridge 40 placed in the cartridge location 22 through
a nipple 24a. The liquid discharger 25 is a mechanism
configured to discharge liquid conveyed to the analysis
cartridge 40 by the liquid conveyor 24, and discharges
liquid having been injected to the analysis cartridge 40
through a nipple 25a.

[0074] The biological component analyzer 20 further
includes a glucose detector 31, a sodium ion detector
32, adisplay 33, an operation unit 34, and a controller 35.
[0075] The glucose detector 31 is provided on the rear
surface of the movable top plate 23, more specifically,
on the surface facing the cartridge location 22 in the state
where the movable top plate 23 is accommodated in the
concave portion 21. The glucose detector 31 includes a
light source 31a configured to emit light, and a light re-
ceiver 31b configured to receive reflected light of the light
emitted from the light source 31a. The glucose detector
31 can irradiate, with light, the analysis cartridge 40
placed in the cartridge location 22, and can receive re-
flected light from the irradiated analysis cartridge 40. The
analysis cartridge 40 contains a glucose reactant 41 that
can chemically react with glucose in tissue fluid collected
from a living body and be changed in color. The glucose
detector 31 can detect a variation in absorbance by glu-
cose in accordance with reflected light and quantitate the
glucose from the reflected light thus obtained.

[0076] The sodium ion detector 32 is provided on the
bottom surface of the cartridge location 22. The sodium
ion detector 32 is provided, on the bottom surface of the
cartridge location 22, with a rectangular plate member
that is provided, substantially at the center, with a pair of
sodium ion concentration measurement electrodes. The
sodium ion concentration measurement electrodes com-
prise a sodium ion selective electrode that includes a
sodium ion selecting film and is made of silver/silver chlo-
ride, and a silver/silver chloride electrode as a counter
electrode.

[0077] The controller 35 is provided inside the biolog-
ical componentanalyzer 20, andincludes a CPU, aROM,
a RAM, and the like. The CPU reads out and executes
aprogram stored in the ROM, to control operation of each
unit. The RAM is utilized as a program development re-
gion for the program stored in the ROM and executed.
[0078] Operation of the biological component analyzer
20 thus configured is detailed next.

[0079] The tissue fluid collecting sheet 10 having col-
lected tissue fluid is accommodated in an accommodat-
ing portion of the analysis cartridge 40. The analysis car-
tridge 40 is then placed in the cartridge location 22.
[0080] When execution of measurement is command-
ed, the liquid conveyor 24 injects liquid to the accommo-
dating portion of the analysis cartridge 40 through the
nipple 24a and the accommodating portion is filled with
the liquid. Components in the tissue fluid disperse from
the collector 12 to the liquid while the analysis cartridge
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is left for a predetermined period of time in this state. As
described above, the marker sheet 4 is not removed from
the skin together with the holder sheet 11 when the holder
sheet 11 is removed from the skin. A stratum corneum
component adhering to the marker sheet 4 is not dis-
solved in the liquid to affect measurement accuracy.
[0081] The liquid conveyor 24 conveys air to the ac-
commodating portion after elapse of a predetermined pe-
riod of time. When the air is conveyed, the liquid filling
the accommodating portion is led to a flow path provided
in the lower surface of the analysis cartridge 40 and fur-
ther to the glucose reactant 41 through the flow path. The
liquid led to the flow path comes into contact with the
sodium ion detector 32. The liquid led to the glucose re-
actant 41 reacts with the glucose reactant 41 to change
the glucose reactant in color.

[0082] The controller 35 acquires a voltage value be-
tween the sodium ion concentration measurement elec-
trodes and acquires a sodium ion concentration based
on the voltage value thus acquired and a calibration curve
preliminarily stored in the controller 35.

[0083] The controller 35 acquires a glucose concen-
tration based on a variation in amount between amount
of light received by the light receiver 31b prior to color
development of a color developing pigment and amount
of light received by the light receiver 31b after color de-
velopment of the color developing pigment.

[Other Modification Examples]

[0084] The present invention is not limited to the em-
bodiment described above, but can be modified in vari-
ouUs manners.

[0085] For example, the positioning portion including
the two sheetsinthe above embodiment can alternatively
include a single sheet.

[0086] The marker portion is provided as the marker
sheet separately from the supporter and only the marker
sheet remains on the skin S after micropore formation in
the above embodiment. When the single-sided tape serv-
ing as the supporter is provided, at the periphery of the
opening, with a printed marker pattern, there is no need
to provide the marker sheet. The printed portion of the
single-sided tape serves as the marker portion in this
case.

[0087] The positioning portion is provided separately
from the supporter and the positioning portion is affixed
to the single-sided tape serving as the supporter by the
double-sided tape in the above embodiment. Alternative-
ly, the single-sided tape and the positioning portion can
be formed integrally of a synthetic resin or the like. When
the single-sided tape is provided, at the periphery of the
opening, with a printed marker pattern in this case, there
is no need to provide the marker sheet.

[0088] The contact portion of the puncture tool has the
circular outer shape and the steps in the positioning por-
tion are shaped so as to correspond to the outer shape
of the contact portion in the above embodiment. In a case
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where the contact portion of the puncture tool has a rec-
tangular outer shape, the steps according to the present
invention can be shaped so as to correspond to the rec-
tangular shape.

[0089] Furthermore, the opening in the marker sheet
has the circular shape in the above embodiment. The
opening can alternatively have a different shape such as
a rectangular shape so as to correspond to the shape of
the microneedle chip of the puncture tool.

REFERENCE SIGNS LIST
[0090]

1: POSITIONING TAPE

2: POSITIONING PORTION

3: STEP

4: MARKER SHEET

4a: OPENING

5: SUPPORTER

5a: FIRST DOUBLE-SIDED TAPE
5b: SINGLE-SIDED TAPE

5c: THIN FILM PORTION

5d: SPACER

5e: SECOND DOUBLE-SIDED TAPE
6: SEPARABLE SHEET

7: THIRD DOUBLE-SIDED TAPE

9: NOTCH

10: TISSUE FLUID COLLECTING SHEET
12: COLLECTOR

20: BIOLOGICAL COMPONENT ANALYZER
200: PUNCTURE TOOL

205: CONTACT PORTION

300: MICRONEEDLE CHIP

301: MICRONEEDLE

400: MICROPORE

S: SKIN

Claims

1. A positioning tape configured to indicate a region
provided with a micropore when a skin is made in
contact with a micropore forming device and is pro-
vided with the micropore by a microneedle of the
micropore forming device, wherein the micropore
forming device is contactable with the positioning
tape (1), the positioning tape (1) comprising:

a supporter (5) having a positioning portion (2)
including a step (3) having a shape at least par-
tially corresponding to a shape of a contact por-
tion (205) of the micropore forming device; and
a marker portion (4) having an opening corre-
sponding to the region provided with the micro-
pore;

characterised in that: when the contact portion
(205) of the micropore forming device is made
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10.

1.

12.

13.

in contact with the positioning tape (1) for micro-
pore formation, the step (3) at the positioning
portion (2) is configured to regulate shift of the
micropore forming device in a skin surface di-
rection.

The positioning tape according to claim 1, wherein
the marker portion (4) is provided as a marker sheet
(4) separable from the supporter (5).

The positioning tape according to claim 2, wherein
the marker sheet (4) has a circular shape.

The positioning tape according to any one of claims
1 to 3, wherein the positioning portion (2) is provided
as a sheet that is separate from the supporter (5)
and has a predetermined thickness.

The positioning tape according to claim 4, wherein
the predetermined thickness is from 0.1 to 10.0 mm.

The positioning tape accordingto claim4 or 5, where-
in the positioning portion (2) includes a plurality of
sheets.

The positioning tape according to any one of claims
1 to 6, wherein the step (3) at the positioning portion
(2) has a circular shape or has at least partially cir-
cular arc shape.

The positioning tape according to any one of claims
1 to 7, wherein the positioning portion (2) is provided
with a notch (9).

The positioning tape according to claim 8, wherein
the notch (9) is provided along a short side of the
positioning tape (1).

The positioning tape according to claim 8 or 9, where-
in the positioning portion (2) includes a plurality of
notches (9).

The positioning tape accordingto claim2 or 3, where-
in a notch (9) is provided in a vicinity of the marker
sheet (4).

The positioning tape according to any one of claims
1 to 11, further comprising:

a separable sheet (6) provided on another sur-
face of the supporter (5) to cover the marker
portion (4); wherein

the separable sheet (6) is larger than the sup-
porter (5) at one of ends in a long side direction.

The positioning tape according to any one of claims
1 to 12, wherein the supporter (5) has an opening
corresponding to the region provided with the micro-
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pore.

The positioning tape according to any one of claims
1to 12, wherein the supporter (5) is provided with a
thin film portion (5c) in the region provided with the
micropore.

The positioning tape according to claim 14, wherein
the thin film portion (5c) is transparent.

Patentanspriiche

1.

Positionierungsband, das dazu eingerichtet ist, ei-
nen Bereich anzudeuten, der mit einer Mikropore
versehen wird, wenn Haut mit einer Mikroporenbil-
dungsvorrichtung in Kontakt gebracht und durch ei-
ne Mikronadel der Mikroporenbildungsvorrichtung
mit der Mikropore versehen wird, wobei die Mikro-
porenbildungsvorrichtung mit dem Positionierungs-
band (1) in Kontakt gebracht werden kann, wobei
das Positionierungsband (1) umfasst:

einen Trager (5), der einen Positionierungsab-
schnitt (2) hat, der eine Stufe (3) enthalt, die eine
Form hat, die mindestens teilweise der Form ei-
nes Kontaktabschnitts (205) der Mikroporenbil-
dungsvorrichtung entspricht; und

einen Markierungsabschnitt (4), der eine Off-
nung hat, die dem mitder Mikropore versehenen
Bereich entspricht;

dadurch gekennzeichnet, dass: wenn der
Kontaktabschnitt (205) der Mikroporenbildungs-
vorrichtung zur Mikroporenbildung mit dem Po-
sitionierungsband (1) in Kontakt gebracht wird,
die Stufe (3) an dem Positionierungsabschnitt
(2) dazu eingerichtet ist, das Verschieben der
Mikroporenbildungsvorrichtung in einer Hauto-
berflachenrichtung zu regulieren.

Positionierungsband nach Anspruch 1, wobei der
Markierungsabschnitt (4) als ein von dem Tréager (5)
abldésbarer Markierungsbogen (4) vorgesehen ist.

Positionierungsband nach Anspruch 2, wobei der
Markierungsbogen (4) eine Kreisform hat.

Positionierungsband nach einem der Anspriiche 1
bis 3, wobei der Positionierungsabschnitt (2) als Bo-
gen vorgesehen ist, der von dem Trager (5) getrennt
ist und eine vorgegebene Dicke hat.

Positionierungsband nach Anspruch 4, wobei die
vorgegebene Dicke 0,1 bis 10,0 mm betragt.

Positionierungsband nach Anspruch 4 oder 5, wobei
der Positionierungsabschnitt (2) eine Vielzahl von
Bogen enthalt.
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Positionierungsband nach einem der Anspriiche 1
bis 6, wobei die Stufe (3) an dem Positionierungs-
abschnitt (2) eine Kreisform hat oder eine mindes-
tens teilweise Kreisbogenform hat.

Positionierungsband nach einem der Anspriiche 1
bis 7, wobei der Positionierungsabschnitt (2) mit ei-
ner Kerbe (9) versehen ist.

Positionierungsband nach Anspruch 8, wobei die
Kerbe (9) entlang einer kurzen Seite des Positionie-
rungsbandes (1) vorgesehen ist.

Positionierungsband nach Anspruch 8 oder 9, wobei
der Positionierungsabschnitt (2) eine Vielzahl von
Kerben (9) enthalt.

Positionierungsband nach Anspruch 2 oder 3, wobei
eine Kerbe (9) in der Nahe des Markierungsbogens
(4) vorgesehen ist.

Positionierungsband nach einem der Anspriche 1
bis 11, weiter umfassend:

einen abldésbaren Bogen (6), der an einer ande-
ren Oberflache des Tragers (5) vorgesehen ist,
um den Markierungsabschnitt (4) abzudecken;
wobei

der ablésbare Bogen (6) an einem der Enden in
einer langsseitigen Richtung groRer als der Tra-
ger (5) ist.

Positionierungsband nach einem der Anspriche 1
bis 12, wobei der Trager (5) eine Offnung hat, die
dem mit der Mikropore versehenen Bereich ent-
spricht.

Positionierungsband nach einem der Anspriiche 1
bis 12, wobei der Trager (5) in dem mit der Mikropore
versehenen Bereich mit einem Dunnfilmabschnitt
(5¢) versehen ist.

Positionierungsband nach Anspruch 14, wobei der
Dunnfilmabschnitt (5¢) transparent ist.

Revendications

Ruban de positionnement configuré pour indiquer
une région pourvue d’'un micropore lorsqu’une peau
est mise en contact avec un dispositif de formation
de micropore et est pourvue du micropore par une
micro-aiguille du dispositif de formation de micropo-
re, dans lequel le dispositif de formation de micro-
pore peut étre mis en contact avec le ruban de po-
sitionnement (1), le ruban de positionnement (1)
comprenant :
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un élément de support (5) ayant une partie de
positionnement (2) incluant une marche (3)
ayant une forme correspondant au moins par-
tiellement a une forme d’une partie de contact
(205) du dispositif de formation de micropore; et
une partie de marqueur (4) ayant une ouverture
correspondant a la région pourvue du
micropore ;

caractérisé en ce que : lorsque la partie de contact
(205) du dispositif de formation de micropore est mi-
se en contact avec le ruban de positionnement (1)
pour une formation de micropore, la marche (3) au
niveau de la partie de positionnement (2) est confi-
gurée pour réguler un déplacement du dispositif de
formation de micropore dans une direction de surfa-
ce de peau.

Ruban de positionnement selon la revendication 1,
dans lequel la partie de marqueur (4) est prévue sous
la forme d’une feuille de marquage (4) séparable de
I'élément de support (5).

Ruban de positionnement selon la revendication 2,
dans lequel la feuille de marquage (4) a une forme
circulaire.

Ruban de positionnement selon I'une quelconque
des revendications 1 a 3, dans lequel la partie de
positionnement (2) est fournie sous la forme d’'une
feuille qui est séparée de I'élément de support (5) et
présente une épaisseur prédéterminée.

Ruban de positionnement selon la revendication 4,
dans lequel I'épaisseur prédéterminée est de 0,1 a
10,0 mm.

Ruban de positionnement selon la revendication 4
ou 5, dans lequel la partie de positionnement (2) in-
clut une pluralité de feuilles.

Ruban de positionnement selon I'une quelconque
des revendications 1 a 6, dans lequel la marche (3)
au niveau de la partie de positionnement (2) a une
forme circulaire ou a une forme d’arc au moins par-
tiellement circulaire.

Ruban de positionnement selon I'une quelconque
des revendications 1 a 7, dans lequel la partie de
positionnement (2) est pourvue d’'une encoche (9).

Ruban de positionnement selon la revendication 8,
danslequell’encoche (9) est prévue le long d’'un coté
court du ruban de positionnement (1).

Ruban de positionnement selon la revendication 8
ou 9, dans lequel la partie de positionnement (2) in-
clut une pluralité d’encoches (9).
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Ruban de positionnement selon la revendication 2
ou 3, dans lequelune encoche (9) est prévue a proxi-
mité de la feuille de marquage (4).

Ruban de positionnement selon I'une quelconque
des revendications 1 a 11, comprenant en outre :

une feuille séparable (6) fournie sur une autre
surface de I'élément de support (5) pour couvrir
la partie de marquage (4) ; dans lequel

la feuille séparable (6) est plus grande que I'élé-
ment de support (5) a I'une d’extrémités dans
une direction de cété long.

Ruban de positionnement selon I'une quelconque
des revendications 1 a 12, dans lequel I'élément de
support (5) a une ouverture correspondant a la ré-
gion pourvue du micropore.

Ruban de positionnement selon I'une quelconque
des revendications 1 a 12, dans lequel I'élément de
support (5) est pourvu d’'une partie de film mince (5¢)
dans la région munie du micropore.

Ruban de positionnement selon la revendication 14,
dans lequel la partie de film mince (5c) est transpa-
rente.
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