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Description

Technical Field

[0001] The present invention relates to a method and
an apparatus for measuring the human skin surface con-
dition. More particularly, the present invention relates to
a method of measuring the electrical potential condition
of the human skin surface simply from the electrical po-
tential difference between the skin surface and a sublin-
gual, without giving pain to human, and an apparatus
which is suitable for practicing the method.

Background Art

[0002] The skin surface of a human receives various
kinds of stimulation from the natural world. When the skin
surface receives stimulation, a symptom appears on the
skin, and at the same time, an itch, a pain, a smarting
pain and the like which are expressed by human senses
are affected in many cases. Also in many cases, no symp-
tom appears but only the sense is produced. Such stim-
ulation is pleasant in some cases, but are unpleasant in
many cases. For example, stimulation such as an itch is
unpleasant to human. Such stimulation belongs to the
category of human senses and is a nuisance because
other people do not feel or see it.
[0003] On the other hand, since there has been no
method for measuring the skin surface condition, it was
necessary to rely on human appeal to measure the de-
gree of senses. Accordingly, if such stimulation could be
substituted by numeric values and the like, which are
objective, it would be possible to share senses, which
are subjective, and furthermore, if the above numerical
values and the like are used, rapid development of drugs
for inhibiting unpleasant stimulation can be expected.
[0004] In addition, as described above, information
about the human skin surface condition is useful in the
field of dermatology. In the past, upon measuring the
potential condition of the human skin surface, the dermis
layer and the skin which has been vigorously rubbed with
a file have been used as a standard. The latter case was
defective in that the potential of a standard point changes
in time, and in both cases, a severe disorder was impart-
ed to the skin due to opening in the skin a hole reaching
to the dermis layer, or rubbing the skin.
[0005] WO 00/01301 discloses a method and an ap-
paratus for measuring the human skin surface condition
by means of evaluating the skin resistance or impedance
variations in order to estimate the state of health of the
internal organs of a human. The resistance or impedance
is measured by allowing an electricity current to flow
through the human body between the measurement elec-
trode, which is placed in contact with the relevant skin
area corresponding to the internal organ, and the refer-
ence electrode, which is placed in contact with any other
skin area, usually the hand of the subject.
[0006] In view of the aforementioned circumstance, an

objective of the present invention is to provide a method
and an apparatus for simply measuring the electrical po-
tential condition of the human skin surface without giving
pain to the human.

Disclosure of the Invention

[0007] In order to solve the aforementioned problem,
the present inventors studied intensively, and as a result,
paid attention to the human skin surface potential and
discovered that the aforementioned problems can be
solved by making a simple skin model by measuring the
electrical potential condition of the skin surface using the
sublingual potential as a standard, and led to the com-
pletion of the present invention.
[0008] More specifically, the present invention pro-
vides a method measuring the human skin surface con-
dition, characterized by using a sublingual potential as a
standard potential upon measuring of the electrical po-
tential condition of the skin surface.
[0009] In order to practice this measuring method,
there can be adopted a method for measuring the human
skin surface condition from a difference in the electrical
potentials measured by a standard electrode part com-
municating with a sublingual part and a measuring elec-
trode part communicating with the skin surface.
[0010] Furthermore, the present invention is the skin
surface condition measuring apparatus, which is provid-
ed with a standard electrode part adapted to facilitate
communication to a sublingual part, a measuring elec-
trode part communicating with the skin surface, and a
potential difference detecting part for detecting an elec-
trical potential difference between the standard electrode
part and the measuring electrode part.
[0011] It is preferable that a standard electrode part
used in this skin surface condition measuring apparatus
using a sublingual potential as a standard potential is
provided with an inner tube accommodating an internal
solution with a standard electrode immersed therein, and
an outer tube accommodating an internal solution which
accommodates this inner tube to form a double tube, and
a liquid junction is attached to the wall of the inner tube.
[0012] In this case, communication between the sub-
lingual part and the standard electrode part is made by
a salt bridge connecting the sublingual part and the in-
ternal solution in the outer tube of the standard electrode
part.
[0013] In addition, the measuring electrode part used
in the skin surface condition measuring apparatus using
a sublingual potential as a standard potential may be
provided with an inner tube accommodating an internal
solution with a measuring electrode part immersed there-
in, and an outer tube accommodating an internal solution
which accommodates this inner tube to form a double
tube, and a liquid junction attached to the wall of the inner
tube.
[0014] In this case, communication between the skin
surface and the measuring electrode part is made by a
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salt bridge connecting the skin surface and the internal
solution in the outer tube of the measuring electrode part.
[0015] The skin surface condition using said sublingual
potential of the present invention as a standard potential
may be an electrical potential condition of the skin sur-
face.
[0016] According to the skin surface condition meas-
uring method and apparatus using a sublingual potential
as a standard potential, by using a suitable apparatus to
measure the electrical potential difference between the
skin surface and the sublingual part, the skin surface con-
dition can be measured simply without causing pain to a
human.
[0017] Note that, in the present invention, the concept
of the skin surface condition includes, in addition to the
potential condition of skin surface, various changes in
condition occurring on skin surface, for example, the
change in condition and the degree thereof due to stim-
ulation, inhibition of stimulation and the like.

Brief Description of the Drawings

[0018] Fig. 1 is a diagram showing an embodiment of
the human skin surface condition measuring apparatus
using a sublingual potential as a standard potential ac-
cording to the present invention.
[0019] Fig. 2 is a graph showing an example employing
the human skin surface condition measuring apparatus
using a sublingual potential as a standard potential ac-
cording to the present invention.
[0020] Fig. 3 is a graph showing the correlation be-
tween a human skin surface potential employing the hu-
man skin surface condition measuring apparatus using
a sublingual potential as a standard potential according
to the present invention, and a human skin surface po-
tential according to the conventional method.

Best Mode for Carrying Out the Invention

[0021] Embodiments of the present invention will be
described in detail below.
[0022] A method and apparatus for measuring the hu-
man skin surface condition using a sublingual potential
as a standard potential will be explained.
[0023] In this method of the present invention, a sub-
lingual area is used as a standard to measure the differ-
ence in the electrical potentials (mV) of the skin surface
and the sublingual area. As a result, the skin surface
condition is measured.
[0024] Next, an apparatus which is suitably used in the
aforementioned method using a sublingual potential as
a standard potential of the present invention will be ex-
plained with reference to the drawings.
[0025] Fig. 1 shows an example of the human skin sur-
face condition electrical potential condition of the skin
surface measuring apparatus using a sublingual poten-
tial as a standard potential in the present invention. As
shown in Fig. 1, the human skin surface condition meas-

uring apparatus has a standard electrode part 101 com-
municating to a sublingual area (not shown), a measuring
electrode part 102 communicating to the skin surface (not
shown), and a potential difference detecting part 103 for
detecting a potential difference between the standard
electrode part 101 and the measuring electrode part 102.
[0026] The standard electrode part 101 has double
outer tube 111 and inner tube 112 made of a plastic, and
a tube wall of the inner tube 112 has a liquid junction 113
comprising a porous ceramic having the function of not
permeating a solution but permeating electrons or ions.
The interiors of the double outer tube 111 and inner tube
112 are filled with internal solutions 114, 115 comprising
a KC1 solution having the prescribed concentration, re-
spectively, and a standard electrode 116 composed of
silver-silver chloride is immersed in the internal solution
115 of the inner tube 112. This standard electrode 116
is attached to an electrode holder 117 which also func-
tions as a cap and closes upper ends of the double outer
tube 111 and inner tube 112, and in the condition where
the electrode is suspended from there via a conductor,
the electrode is immersed in the internal solution 115 in
the inner tube 112. A solution supplementing port 118
for supplementing the internal solution 114 in the outer
tube 111 is provided on a circumferential plane near an
upper end of the outer tube 111.
[0027] In addition, in the standard electrode part 101
in Fig. 1, the double outer tube 111 and inner tube 112
all made of glass may be used. In addition, as the liquid
junction 113, the known liquid junctions such as solutions
having the pseudo-crystal structure such as gelatin, agar
and the like and liquid junctions including those used as
a salt bridge such as porous Bicoll glass and the like may
be used. Alternatively, as the standard electrode 116, an
electrode comprising calomel may be used. In addition,
as the internal solution 115, a solution of chloride such
as sodium chloride, lithium chloride and the like can be
used in addition to a KCl solution. As the internal solution
114 in the outer tube 111, physiological saline may be
used in addition to chloride used in the internal solution
115 in the inner tube 112.
[0028] The measuring electrode part 102 has the sim-
ilar structure to that of the standard electrode part 101.
That is, the measuring electrode part 102 has double
outer tube 121 and inner tube 122 made of a plastic, and
a tube wall of the inner tube 122 has a liquid junction 123
composed of a porous ceramic. The interiors of the dou-
ble outer tube 121 and inner tube 122 are filled with in-
ternal solutions 124, 125 comprising a KCl solution hav-
ing the prescribed concentration, respectively, and a
measuring electrode 126 composed of silver-silver chlo-
ride is immersed in the internal solution 125 of the inner
tube 122. This measuring electrode 126 is attached to
an electrode holder 127 which also functions as a cap
and closes upper ends of the double outer tube 121 and
inner tube 122, and in the condition where the electrode
is suspended from there via a conductor, the electrode
is immersed in the internal solution 125 in the inner tube
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122. A solution supplementing port 128 for supplement-
ing the internal solution 124 in the outer tube 121 is pro-
vided on a circumferential plane near an upper end of
the outer tube 121.
[0029] Note that the measuring electrode part 102 in
Fig. 1 can also take the similar embodiment to that of the
standard electrode part 101. That is, the double outer
tube 121 and inner tube 122 all made of glass may be
used. In addition, porous Bicoll glass may be used in the
liquid junction 123. In addition, as the measuring elec-
trode 126, an electrode comprising calomel may be used.
In addition, as the internal solution 125, a solution of chlo-
ride such as sodium chloride, lithium chloride and the like
can be used in addition to a KCl solution. As the internal
solution 124 in the outer tube 121, physiological saline
may be used in addition to chloride used in the internal
solution 125.
[0030] Furthermore, the standard electrode part 101
in Fig. 1 is communicated to a sublingual area via a salt
bridge 104 immersed in the internal solution 114 in its
outer tube 111. The salt bridge 104 may be the known
one, and for example, flexible plastic tubes, rubber tubes
such as silicone and the like, and the like which are filled
with agarose containing physiological saline are used.
[0031] In addition, the measuring electrode part 102 is
communicated to the skin surface via a salt bridge 105
immersed in the inner solution 124 in its outer tube 121.
The salt bridge 105 may be the known one, and for ex-
ample, flexible plastic tubes, rubber tubes such as sili-
cone and the like, and the like which are filled with aga-
rose containing physiological saline are used.
[0032] The standard electrode 116 of the standard
electrode 101 and the measuring electrode 126 of the
measuring electrode part 102 are connected to the po-
tential difference detecting part 103, respectively.
[0033] In order to measure the human skin surface
condition (electrical potential condition) using the afore-
mentioned apparatus, one end of a salt bridge, the other
end of which is communicated to a standard electrode
part, is placed in mouth of a subject to be measured, and
is fixed sublingual. Upon this, one end of a salt bridge is
not directly placed in mouth, but a tube such as a plastic,
a silicon rubber and the like containing therein a cotton
or the like containing exchangeable physiological saline
is connected to an end of a salt bridge, and the tube may
be placed in mouth and fixed sublingual. By doing so,
since the tube can be exchanged every subject to be
measured, there is no unclean feeling, and in particular,
the tube is effective upon use at shop fronts and clinical
places. On the other hand, after one end of a salt bridge,
the other end of which is communicated to a measuring
electrode part, is contacted with and fixed on the skin
surface of a subject to be measured, a potential differ-
ence between the standard electrode part and the meas-
uring electrode part is measured with a potential differ-
ence detecting part. Note that it is preferable that com-
munication between the salt bridge and the skin surface
is through a filter in order to contact both uniformly.

[0034] According to the method for measuring the skin
surface condition using a sublingual potential as a stand-
ard potential, a number of information which are useful
for dermatology can be obtained. For example, physical
stimulation such as barrier destruction with a cellophane
adhesive tape and the like is given to the skin surface,
or chemical stimulation is given to the skin surface by
coating a stimulating substance such as neuropeptide,
histamine, surfactant, organic acid, capsaicin and the
like, an electrical potential of the skin surface having sub-
jective sense such as itching and the like is measured,
and the skin surface condition can be measured by ex-
pressing a change in the skin surface condition as an
objective numerical value from comparison of electrical
potential differences before and after stimulation.
[0035] Furthermore, an electrical potential difference
is measured by coating a drug on the stimulated skin
surface, and the degree of inhibition of skin stimulation
by a drug may be measured from a value of a potential
difference changed by drug coating.
[0036] Then, more specific Examples of the present
invention will be explained.

(Example 1)

[0037] The electrical potential differences of skin sur-
face relative to a sublingual area and a scar on the skin
(epidermis) were measured using the skin surface meas-
uring apparatus shown in Fig. 1. The skin used in meas-
urement is a skin in a state of 2 hours after skin surface
was barrier-destructed (tape stripped) with a cellophane
adhesive tape. Fig. 2 shows electrical potentials at sev-
eral places of skin using each of a sublingual potential
and a skin scar potential as a standard potential.
[0038] As shown in Fig. 2, a potential rises 2 hours
after tape stripping. It can be seen that this rise in potential
is detectable using either a sublingual area or a skin scar
as a standard. In addition, letters A to G in the figure
denote measurement points, and AVE. denotes an av-
erage value.
[0039] Furthermore, Fig. 3 plots the results of Fig. 2 in
connection with the relationship between a skin surface
potential using a skin scar as a standard and a skin sur-
face potential using a sublingual area as a standard. It
can be seen that there is significant correlation between
both potentials, and also when a sublingual area is used
as a standard in place of the previous method using a
skin scar as a standard, a skin surface potential can be
stably measured.

Industrial Applicability

[0040] As explained above, according to the human
skin surface condition electrical potential condition)
measuring apparatus, which uses a sublingual potential
as a standard, the human skin surface condition can be
measured simply without imparting pain to a human.
From this result, a number of useful applications can be
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expected such as confirmation of the degree of stimula-
tion to be imparted to skin, investigation of an inhibiting
substance to skin stimulation from a change in a potential
difference by coating a substance for warding off stimu-
lation on skin, and the like.

Claims

1. A method for measuring the human skin surface con-
dition, which comprises using a sublingual potential
as a standard potential upon measuring the human
skin surface condition.

2. The method for measuring the human skin surface
condition according to claim 1. which comprises
measuring the human skin surface condition from a
difference in the electrical potentials measured by a
standard electrode part communicating with a sub-
lingual area and a measuring electrode part commu-
nicating to the skin surface.

3. The method for measuring the human skin surface
condition according to claim 1 or 2. wherein the skin
surface condition is the electrical potential condition
of the skin surface.

4. A human skin surface condition measuring appara-
tus adapted to carry out the method of claims 1 to 3,
which apparatus comprises (a) a standard electrode
part adapted to facilitate the communication to the
sublingual area, (b) a measuring electrode part com-
municating to the skin surface, and (c) an electrical
potential difference detecting part for detecting a dif-
ference in the electrical potentials measured by said
standard electrode ’ part and said measuring elec-
trode part.

5. The human skin surface condition measuring appa-
ratus according to claim 4, wherein the standard
electrode part is provided with an inner tube accom-
modating an internal solution with a standard elec-
trode immersed therein, and an outer tube accom-
modating an internal solution which accommodates
the inner tube to form a double tube, and a liquid
junction is attached to the wall of said inner tube.

6. The human skin surface condition measuring appa-
ratus according to claim 5, wherein communication
between said sublingual area and said standard
electrode part is made by a salt bridge connecting
the sublingual area and the internal solution in the
outer tube of the standard electrode part.

7. The human skin surface condition measuring appa-
ratus according to any one of claims 4 through 6,
wherein the measuring electrode part is provided
with an inner tube accommodating an internal solu-

tion with a measuring electrode immersed therein,
and an outer tube accommodating an internal solu-
tion which accommodates the inner tube to form a
double tube, and a liquid junction is attached to the
wall of said inner tube.

8. The human skin surface condition measuring appa-
ratus according to claim 7, wherein communication
between said skin surface and said measuring elec-
trode part is by a salt bridge connecting the skin sur-
face and the internal solution in the outer tube of the
measuring electrode part.

9. The human skin surface condition measuring appa-
ratus according to any one of claims 4 through 8,
wherein the human skin surface condition is the elec-
trical potential condition of the skin surface.

Patentansprüche

1. Verfahren zur Messung des Oberflächenzustandes
von menschlicher Haut, welches die Verwendung ei-
nes sublingualen Potentials als Standardpotential
zur Messung des Oberflächenzustandes von
menschlicher Haut umfasst.

2. Verfahren zur Messung des Oberflächenzustandes
von menschlicher Haut nach Anspruch 1, welches
das Messen des Oberflächenzustandes von
menschlicher Haut aus einem Unterschied in dem
elektrischen Potential, gemessen durch einen Stan-
dardelektrodenteil, der mit einem sublingualen Be-
reich in Verbindung steht, und einen Messelektro-
denteil, der mit der Hautoberfläche in Verbindung
steht, umfasst.

3. Verfahren zur Messung des Oberflächenzustandes
von menschlicher Haut nach Anspruch 1 oder An-
spruch 2, worin der Hautoberflächenzustand der Zu-
stand des elektrischen Potentials der Hautoberflä-
che ist.

4. Vorrichtung zur Messung des Oberflächenzustan-
des von menschlicher Haut, welche zur Durchfüh-
rung des Verfahrens nach einem der Ansprüche 1
bis 3 angepasst ist, wobei die Vorrichtung umfasst
(a) einen Standardelektrodenteil, der zur Erleichte-
rung der Verbindung mit dem sublingualen Bereich
angepasst ist, (b) einen Messelektrodenteil, der mit
der Hautoberfläche in Verbindung steht, und (c) ei-
nen den elektrischen Potentialunterschied detektie-
renden Teil zur Detektierung des Unterschieds in
den elektrischen Potentialen, die der Standardelek-
trodenteil und der Messelektrodenteil messen.

5. Vorrichtung zur Messung des Oberflächenzustan-
des von menschlicher Haut nach Anspruch 4, worin
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der Standardelektrodenteil mit einem Innenrohr,
welches eine interne Lösung mit einer darin einge-
tauchten Standardelektrode aufweist, und einem
Außenrohr, welches eine interne Lösung aufweist,
die das Innenrohr beinhaltet, unter Bildung eines
Doppelrohrs, versehen ist und wobei ein Flüssig-
keitsanschluss an der Wand des Innenrohrs vorge-
sehen ist.

6. Vorrichtung zur Messung des Oberflächenzustan-
des von menschlicher Haut nach Anspruch 5, worin
die Verbindung zwischen dem sublingualen Bereich
und dem Standardelektrodenteil mittels einer Salz-
brücke vorgesehen ist, die den sublingualen Bereich
und die interne Lösung in dem Außenrohr des Stan-
dardelektrodenteils verbindet.

7. Vorrichtung zur Messung des Oberflächenzustan-
des von menschlicher Haut nach einem der Ansprü-
che 4 bis 6, worin der Messelektrodenteil mit einem
Innenrohr, das eine interne Lösung mit einer darin
eingetauchten Messelektrode aufweist, sowie ei-
nem Außenrohr, welches eine interne Lösung auf-
weist, die das Innenrohr unter Bildung eines Dop-
pelrohrs aufweist, versehen ist und wobei ein Flüs-
sigkeitsanschluss an der Wand des Innenrohrs vor-
gesehen ist.

8. Vorrichtung zur Messung des Oberflächenzustan-
des von menschlicher Haut nach Anspruch 7, worin
die Verbindung zwischen der Hautoberfläche und
dem Messelektrodenteil mittels einer Salzbrücke
vorgesehen ist, die die Hautoberfläche und die in-
terne Lösung in dem Außenrohr des Messelektro-
denteils verbindet.

9. Vorrichtung zur Messung des Oberflächenzustan-
des von menschlicher Haut nach einem der Ansprü-
che 4 bis 8, worin der Oberflächenzustand der
menschlichen Haut der Zustand des elektrischen
Potentials der Hautoberfläche ist.

Revendications

1. Un procédé pour mesurer la condition de surface de
peau humaine, comprenant une utilisation d’un po-
tentiel sublingual en tant que potentiel standard en
mesurant la condition de surface de peau humaine.

2. Le procédé pour mesurer la condition de surface de
peau humaine selon la revendication 1, comprenant
une mesure de la condition de surface de peau hu-
maine à partir d’une différence dans le potentiel élec-
trique mesuré par une partie d’électrode standard
communiquant avec une aire sublinguale et une par-
tie d’électrode de mesure communiquant avec la sur-
face de peau.

3. Le procédé pour mesurer la condition de surface de
peau humaine selon la revendication 1 ou 2, dans
lequel la condition de surface de peau est la condition
de potentiel électrique de la surface de peau.

4. Un appareil de mesure de la condition de surface de
peau humaine adapté pour mettre en oeuvre le pro-
cédé des revendications 1 à 3, ledit appareil com-
prenant (a) une partie d’électrode standard adaptée
pour faciliter la communication avec l’aire sublingua-
le, (b) une partie d’électrode de mesure communi-
quant avec la surface de peau, et (c) une partie de
détection de différence de potentiel électrique pour
détecter une différence dans les potentiels électri-
ques mesurés par ladite partie d’électrode standard
et ladite partie d’électrode de mesure.

5. L’appareil de mesure de la condition de surface de
peau humaine selon la revendication 4, dans lequel
la partie d’électrode standard est fournie avec un
tube intérieur accueillant une solution interne avec
une électrode standard immergée dans celle-ci, et
un tube extérieur accueillant une solution interne qui
accueille le tube intérieur pour former un tube dou-
ble, et une jonction liquide est attachée au mur dudit
tube intérieur.

6. L’appareil de mesure de la condition de surface de
peau humaine selon la revendication 5, dans lequel
la communication entre l’aire sublinguale et la partie
d’électrode standard est faite par un pont salin reliant
l’aire sublinguale et la solution interne dans le tube
extérieur de la partie d’électrode standard.

7. L’appareil de mesure de la condition de surface de
peau humaine selon l’une quelconque des revendi-
cations 4 à 6, dans lequel la partie d’électrode de
mesure est fournie avec un tube intérieur accueillant
une solution interne avec une électrode de mesure
immergée dans celle-ci, et un tube extérieur ac-
cueillant une solution interne qui accueille le tube
intérieur pour former un tube double, et une jonction
liquide est attachée au mur dudit tube intérieur.

8. L’appareil de mesure de la condition de surface de
peau humaine selon la revendication 7, dans lequel
la communication entre la surface de peau et la partie
d’électrode de mesure est faite par un pont salin re-
liant la surface de peau et la solution interne dans le
tube extérieur de la partie d’électrode de mesure.

9. L’appareil de mesure de la condition de surface de
peau humaine selon l’une quelconque des revendi-
cations 4 à 8, dans lequel la condition de surface de
peau humaine est la condition de potentiel électrique
de la surface de peau.
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