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A sensor arrangeable on the skin .. 

Technological background 

The invention relates to a sensor placed on the skin, which can be used for metering 

the pulse of humans, for instance. 

Sensors attached to the skin, for instance are used in pulsometers. The operation is 

based on the feature of the sensor comprising a contact layer whose electric conduc­
tivity varies under the pressure exerted on it. In this manner, this layer emits a signal 

corresponding to the pulse. The sensor is often connected to a strip, which can be 

tightened around the chest. A separate sensor can also be attached to the skin by 

means of tape or elastic bands. Separate sticker tapes can also be used for fastening 

the sensor. 

Strips, tapes, bands, sticker tapes and similar are often unpleasant in use, because 

they tend to give a sensation of pressure and to harm metering or other movements . 

in general. In many cases, there are problems in keeping the sensor in position. 

Thus, for instance, to keep a band in place in hard physical exercise, separate tops 

and similar garments have to be worn on top of the strip in order to achieve ade­

quate and reliable contact between the sensor and the skin. 

The contact layer should be brought into tight contact with the skin for the meas­
urements to be sufficiently reliable. To ensure skin contact, liquids such as water or 

grease can be used between the contact layer and the skin. After the measurement, 

the sensor and the skin often need to be cleaned separately to avoid any hygienic in­

conveniences caused by the use of a sensor. 

General description of the invention 

A sensor has now been found that can be tightly and agreeably attached to the skin. 
To achieve this purpose, the invention is characterised by the features defined in the 

independent claims. The remaining claims define preferred embodiments of the in­

vention. 

The sensor in accordance with the invention comprises a contact layer including 

conductive fibres, and a moisture layer for retaining moisture on top of the contact 
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layer. The moisture layer may be an impervious, substantially moisture proof seal 

layer or an absorption layer with efficient moisture absorption. Data to be measured 

are collected on the skin with the aid of the contact layer. The contact layer may 

consist e.g. of a fabric-like layer, which readily adapts to the skin surface. The 

moisture layer retains secretory products from the skin, such as moisture and elec­
trolytes. This enhances the contact between the skin and the contact layer and in­

creases the electric conductivity of the contact layer. The moisture layer may also 

be made of a fabric-like material adapting to the skin. The seal layer prevents tran­

spiration secreted at the contact layer from escaping from the contact layer. The seal 

layer may be made e.g. of a waterproof or non-respiring fabric, or a film-like mate­

rial, such as suitable plastic, e.g. silicone plastic or rubber or a laminate layer. The 

absorption layer efficiently absorbs perspiration secreted at the contact layer. The 

absorption layer may comprise e.g. moisture absorbing fibres. 

The sensor of the invention can be given a textile-like embodiment. It can thus be 

shaped in the way of a fabric soft and adaptable on the skin. It can also be given a 

very small weight, being thus easy to use. The fabric may also be mesh-like or film­

like. 

The sensor can be integrated in a garment, being thus especially pleasant and practi­
cal in use. The conductive fibres in the contact layer can be sewn into the fabric sur­

face or they can be knitted or woven directly in the fabric texture. Knitted or woven 

conductive fibres are not necessarily distinguished at all in the garment, and in addi­

tion, they may enhance the elasticity and strength properties of the product. 

The moisture layer can also be sewn in the fabric, or connected to the fabric by 

means of a sticker tape, for instance. The moisture layer can also be provided by be­

ing knitted or woven in the fabric texture. In this manner, a light sensor is obtained, 
whose overall design is adaptable to the skin and does not exert any pressure on the 

skin. 

A sensor that is integrated in a garment provides extremely good comfort of use. It 

is rapidly attached. It is also pleasant to wear, because it does not press on the chest 

or the point of attachment. It is also simple to use, because the sensor does not need 

to be wetted separately, for instance. 
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When the sensor is made of materials that can be wet cleaned, it can be washed to­

gether with other laundry. This yields higher hygienic in use, because the sensor is 

easier and more efficiently cleaned. 

The sensor can typically be placed in the chest area of a garment, or the measure­

ment can also be made e.g. in the area of the neck or the wrists. The sensor can be 

combined with various pieces of clothing, such as an undershirt, bras, a top, a tur­

tleneck, a headband, a wristband or any other garment. 

In one embodiment of the invention, at least part of the sensor can be placed e.g. in 

a sock, a glove, a trouser leg or a shirt arm or shoulder area, and at least a second 

part of the sensor (counter-piece) can be placed the other sock, the other glove, the 

other trouser leg, the other shirt arm or in the other shoulder area. In this manner, 

the variable to be measured can be measured e.g. in the leg muscles by using two 

socks or trouser legs of the invention, and in the area between the arms, such as the 

biceps or the breast muscles by using two gloves or shirt arms of the invention. 

Using a garment including the sensor of the invention, data to be measured can be 

collected to determine at least one of the following data: pulse, respiratory fre­

quency, electric conductivity of the skin, fat percentage, liquid balance, electrocar­

diography (allowing monitoring of the electric function of the heart muscle) and 

electromyography (electric muscle examination). 

The sensor of the invention can be solidly or detachably connected to a transmitter. 

The connection can be made e.g. by means of conductive threads, press studs, con­

ductive sticker tapes and a magnet, or combinations of these. The transmitter can be 

placed e.g. in the hem, neck or seams of a garment. The transmitter can be solidly 

attached to the sensor, provided that it can be appropriately cleaned, by washing, for 

instance. The transmitter can also be a sticker tape or a headband, for instance. 

The receiver can be mounted at the user's wrist, for instance. It can also be attached 

directly to a transmitter provided in the garment. 

The conductive fibres in the sensor of the invention can be made e.g. of metal­

coated polymer. 

The moisture layer of the sensor preferably surrounds the contact layer so as to fit 

against the skin around the contact area. 
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Besides humans, the sensor of the invention can be placed on the skin of an animal. 

It should also be noted that the sensor of the invention can be an electrode, and then 

the actual sensor and the part for analysing a physical variable can be integrated in a 

transmitter attached to a press stud, for instance. 

Special description of the invention 

A number of embodiments of the invention are described in detail below with refer­

ence to the accompanying drawings. 

Figure 1 

Figure 2 

weavmg. 

Figure 3 

Figure 4 

Figure 5 

Figure 6 

shows the design of a sensor of the invention. 

shows a sensor of the invention connected to a fabric by sewing or 

shows a sensor of the invention connected to a band. 

shows a sensor arrangement of the invention in cross-section. 

shows a sensor arrangement of the invention in cross-section. 

shows a sensor arrangement of the invention in cross-section. 

The sensor 1 shown in figure 1 has a contact layer 2 made of conductive fibres 4 

e.g. by weaving, knitting, twining, pressing, gluing or sewing. The second layer of 

the sensor is a seal layer 3 made of a non-respiring and waterproof fabric. The seal 

layer 3 may also be a laminated layer, for instance. 

The sensor 1 is typically placed on the skin with the contact layer 2 against the skin 

and the seal layer 3 remote from the skin. As the sensor 1 is placed on the skin, the 

seal layer 3 of the sensor 1 starts collecting moisture from the skin on its lower sur­

face. The seal layer also retains other secretory products from the skin, such as salts, 

within the contact layer 2. Then the skin contact and the conductive properties of 

the contact layer are substantially improved. 

In figure 2, the contact layer 22 of the sensor 21 has been woven from conductive 

fibres in a top 20, and on top of this, a non-respiring fabric has been woven to act as 
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the seal layer 23 of the sensor. Press studs 24, 25 have been connected to the contact 

layer, extending from the inner layer to the outer layer in the fabric. A transmitter 

26 has been connected to the press studs 24 for retransmitting signals reaching the 

contact layer to the receiver. A second transmitter can be connected to the press 

studs 25 for sending different signals from the contact layer. 

In figure 3, a sensor 31 has been solidly mounted in the band 30, comprising a con­

tact layer 32 woven from conductive fibres and a seal layer 33 made of a non­

respiring fabric. A transmitter 36 equipped with conductive sticker tapes 35 has 

been connected to the band. The conductive sticker tape 35 has been connected to 

the contact layer 32 for collecting data to be measured. During physical exercise, 

the band 30 of the invention can be mounted e.g. at the one wrist of the person and 
the receiver at his/her other wrist. 

Figure 4 shows a sensor arrangement 40 of the invention in cross-section, where the 

sensors are integrated in a garment 40a, such as e.g. a belt, a string or a band. The 

actual at least one sensor 42 including its contact and seal layers is integrated in the 

surface of the garment 40a with a seal layer 41 provided on the side opposite to the 

sensor part 42 placed in contact with the skin, the seal layer being of any suitably 
moisture-absorbing material, such as rubber or plastic. However, the moisture layer 

41 is preferably a laminate layer. 

A physical variable measured on the skin, such as voltage or current, for instance, is 

conducted by means of a conductor material 43 typically insulated from the sensor 

part 42 to the means 44, the emitter being connected to these means. The sensors 42 

included in the garment 40a and their contact layers, and also the means 44 made of 

conductive material, have mutual electric insulation with some suitable insulating 

material 45 to avoid short-circuiting between the different sensors and the means 
44. The insulating material 45 used can be any material known to those skilled in 

the art, such as e.g. plastic, rubber, glue or fabric. In the embodiment shown in fig­

ure 4, the means 44 are surrounded with an insulating material 45 insulating from 

the garment 40a, and so are the sensors 42. In one embodiment, the sensors 42 can 

be coated or moulded, except for the contact layer in contact wit the skin, in order to 

prevent short-circuiting of the insulating material. 

Figure 5 shows a cross-section of a sensor arrangement 50 similar to the one shown 
in figure 4, where the sensors are integrated in a garment 50a, such as e.g. a belt, a 

strip or a band. The garment 50a in the sensor arrangement 50 shown in figure 5 is 
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characterised by the fact that the garment 50a is sectioned at least at one point 51. 

The sectioning point 51 may be e.g. the belt joint or the lap, hem or other section of 
a shirt/coat. The sectioning point 51 is preferably positioned so as to separate at 

least one pair of sensors 42 and/or one pair of means 44. In that case, it will not be 

necessary to provide insulation 52 around the means 44 and the sensors 42. 

Figure 6 shows a cross-section of a sensor arrangement 60 similar to the one shown 

in figure 5, where a transmitter 61 has been connected between means 44, such as 

press studs, electrically conductive sticker tapes or similar. The transmitter 61 may 

comprise means for analysing and/or sending variables measured by the sensors 42 
to a receiver, which may be e.g. a receiver kept at the wrist or integrated in a watch. 

The transmitter 61 can of course be connected to other garments of the invention, 

such as those shown in figures 2-5, and to other garments mentioned in the disclo­

sure and similar garments, in which the sensor arrangement of the invention has 

been integrated. 
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Claims 

1. A sensor placed on the skin, characterised in comprising a contact layer (2, 22, 

32) including conductive fibres (4) placed in contact with the skin for receiving sig­

nals and a moisture retentive moisture layer (3, 23, 33, 41) on top of the contact 

layer. 

2. A sensor as defined in claim 1, characterised in that the moisture layer (3, 23, 

33, 41) is a seal layer substantially impervious to moisture. 

3. A sensor as defined in claim 2, characterised in that the seal layer (3, 23, 33, 41) 

is made of fabric, a film-like material or a laminate. 

4. A sensor as defined in claim 1, characterised in that the seal layer (3, 23, 33, 41) 

is an absorption layer having efficient moisture absorption. 

5. A sensor as defined in any of the preceding claims, characterised in that the con­

tact layer (2, 22, 32) is made of fabric. 

6. A sensor as defined in any of the preceding claims, characterised in that sensor 

(1, 21, 31, 42) is integrated in a garment (20, 30, 40a, 50a), such as a shirt, a coat, a 

top, a girdle, a bra, a wrist strip, a headband, a belt, a band, a sock, a pair of trousers 

or a glove. 

7. A sensor as defined in any of the preceding claims, characterised in that the sen­

sor (21, 31, 42) and the garment (20, 30, 40a, 50a) can be cleaned together. 

8. A sensor as defined in any of the preceding claims, characterised in being asso­

ciated with a transmitter (26, 36, 61) for retransmitting a signal received by the con­

tact layer from the skin. 

9. A sensor as defined in any of the preceding claims, characterised in that at least 

one electrically conductive means (2, 22, 32, 42, 44) that is essential for the meas­

urement is insulated from at least one second means (2, 22, 32, 42, 44) by means of 

at least one of the following insulating arrangements ( 45, 51, 52): rubber, plastic 

fabric, glue and an opening. 
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10. A garment, characterised in comprising a sensor placed on the skin including a 

contact layer (2, 22, 32) containing conductive fibres (4) and a moisture retentive 

moisture layer (3, 23, 33, 41) on top of the contact layer. 

11. A method for making measurements on the skin by means of a sensor, charac­
terised in that the measurements are made by means of a sensor ( 1, 21, 31) com­

prising a contact layer (2, 22, 32) placed in contact with the skin and containing 

conductive fibres and a moisture retentive moisture layer (3, 23, 33, 41) on top of 

the contact layer. 
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