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7) ABSTRACT

The present invention relates to a method and apparatus for
improving the durability of a sensor, specifically one
attached by an adhesive material to a subject. Specifically,
the present invention discloses a method and apparatus for
laminating a sensor and inserting the sensor into a protective
shield for use. The shield includes some adhesive material to
affix the sensor to the subject. A dirty, damaged, or worn out
shield may be discarded and the sensor inserted into a new
shield for continued use of the sensor.

Madify Sensorto [~
Proper Size 100
Cut Laminating Tape —~
to Caorrect Size 110
and Shape
Wrap Laminating
Tape Around —\1 20
Sensor and Seal
Insert Sensor [~
in Shield 130




Patent Application Publication  Jul. 24,2003 Sheet 1 of 3

in Shield

Modify Sensorto [~
Proper Size 100
Cut Laminating Tape
to Cormrect Size _\\1 10
and Shape
Wrap Laminating
Tape Around \1 20
Sensor and Seal
Insert Sensor B

130

Fig. 1

US 2003/0139657 Al



Patent Application Publication  Jul. 24,2003 Sheet 2 of 3 US 2003/0139657 A1

220

200

230

240

Fig. 2



Patent Application Publication  Jul. 24,2003 Sheet 3 of 3 US 2003/0139657 A1
300

}/ 320

340

330
310

/\._R‘ | / 320
-

Fig. 3



US 2003/0139657 Al

METHOD AND APPARATUS FOR IMPROVING
THE DURABILITY OF A SENSOR

FIELD OF THE INVENTION

[0001] The present invention relates to the field of sensors
which are attached to a subject to be monitored, particularly
a sensor which is attached with adhesive to the subject. The
preferred embodiment of the present invention is directed to
the field of sensors for use with pulse oximeters.

BACKGROUND OF THE INVENTION

[0002] The present invention provides a means of improv-
ing the durability of a sensor, particularly a sensor which is
attached with adhesive to the subject which is to be moni-
tored. The preferred embodiment-of the present invention is
directed to improving the durability of sensors which are
connected to pulse oximeters.

[0003] A pulse oximeter is a device which monitors the
oxygen content of the blood of a subject by measuring the
blood’s absorption of light. The sensor includes a pair of
light emitting diodes (L.E.D.) and a photocell detector
which are coupled to wires connected to the pulse oximeter.
The diodes, the detector, and a portion of the wires are
covered with a flexible plastic casing. An adhesive material
is typically coupled to the casing.

[0004] When in use, the plastic casing is wrapped around
a part of the subject, typically a finger. When properly
applied, the diodes are aligned on the subject so that they are
facing the photocell detector with the subject’s finger in
between. The sensor is held in this position by affixing it to
the skin with the adhesive material.

[0005] Aknown problem with the sensors described above
is the limited lifespan of the adhesive and the lack of
durability of the casing.

[0006] In addition, maintaining the cleanliness of the
sensor is desirable since the casing touches the skin of the
subject directly. However, the ability to clean the sensor is
limited in that the adhesive portion of the sensor is perma-
nently coupled to the casing. The adhesive portion cannot be
conveniently cleaned without adversely affecting the
strength of the remaining adhesive.

[0007] Another motivation for making such cleaning pos-
sible is to maintain the accuracy of the sensor. A study has
shown that a build up of adhesive on the diodes may cause
inaccurate readings by the pulse oximeter. Inaccurate read-
ings on a medical instrument are clearly undesirable and
potentially dangerous. The ability to clean the diodes and
detector would provide a means to avoid this potential
source of inaccuracy, potentially increasing patient safety.

SUMMARY AND OBJECT OF THE INVENTION

[0008] Tt is an object of the present invention to increase
the durability of a sensor.

[0009] Tt is a further object of the present invention to
make convenient cleaning of a sensor possible without
adversely affecting the function of the sensor.

[0010] Tt is another object of the present invention to
improve the cleanliness of a sensor by providing a dedicated
means of attaching the sensor to the subject.
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[0011] Ttis yet a further object of the present invention to
provide a uniform size shield to protect and affix a variety of
sensors of potentially different sizes.

[0012] It also an object of the present invention to provide
all of the above objects without adversely affecting the
performance of the sensor during use.

[0013] The method of the present invention involves lami-
nating the casing of the sensor to increase its durability. The
lamination material includes two apertures; one to accom-
modate the diodes and one to accommodate the detector.

[0014] The laminated casing may then be inserted into a
disposable shield which includes an adhesive strip. The
shield protects the casing of the sensor from direct contact
with the subject’s skin. In the preferred embodiment, the
shape of the shield is well suited to the proper mounting of
the sensor on the subject’s finger. However, the shield may
be of other shapes and configurations to facilitate mounting
on a toe or some other extremity, as appropriate.

[0015] The use of the present invention permits the lami-
nated casing to be easily removed from the shield and the
shield to be discarded. The laminated casing may be cleaned
and inserted into a new clean shield for use. In this way,
conditions that may have previously been cause for discard-
ing the sensor are now only cause for discarding the shield.
Examples of such occurrences are contamination of the
shield, loss of adhesion of the adhesive, tearing or other
damage to the adhesive material portion.

[0016] The foregoing and other objects features and
advantages of the present invention will be apparent from
the following, more particular description of the preferred
embodiment of the invention and as illustrated in the accom-
panying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. 1 illustrates the steps involved in improving
a sensor with the present invention.

[0018] FIG. 2 illustrates in the adhesive shield employed
in the preferred embodiment of the present invention.

[0019] FIG. 3 illustrates the surface of a sensor employed
in the preferred embodiment of the present invention.

DETAILED DESCRIPTION

[0020] The present invention permits a sensor to be
improved for durability and cleanliness. The steps employed
to modify a sensor for use in the preferred embodiment are
described with reference to FIG. 1.

[0021] First, the sensor is prepared for lamination 100,
which often involves physical modification to the sensor.
This modification may involve making the profile of the
casing larger or smaller, as appropriate. In a preferred
embodiment, this involves removing some or all of the
adhesive material from the casing by trimming or tearing it
away. An alternative embodiment may include modifying
the sensor make it the appropriate shape for later insertion
into the shield.

[0022] Next, the laminating tape is cut to the appropriate
size and shape for the shape of sensor 110 and for the size
of the shield in which the sensor shall be inserted. In the
preferred embodiment, the commercially available laminat-
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ing tape employed is a mylar wrap with a tape seal at each
end. Employing a clear laminating tape facilitates use of the
sensor by leaving identifying marks or other information
printed on the casing visible to the user. The thickness of the
laminating tape may be varied to improve durability of the
sensor or to facilitate the proper fit of the laminated sensor
in the shield.

[0023] TIn the preferred embodiment for use with pulse
oximeter sensors, two apertures are made at the appropriate
locations on the laminating tape for alignment with the
diodes and the detector of the sensor. For example, if the
commercially available D-25 sensor sold by Nellcor is
employed, these apertures are made 25 mm apart to properly
align with the diodes and detector on the sensor when the
sensor is laminated.

[0024] The laminating tape is wrapped around the sensor,
folded over and sealed securely 120. In the preferred
embodiment, the laminating tape is wrapped such that each
aperture lines up properly with a respective diode or detec-
tor, as appropriate.

[0025] The laminated sensor may now be inserted into the
shield 130. In the preferred embodiment, the shield is
comprised of a polyethylene plastic sleeve which is coupled
to a segment of adhesive material which has been properly
cut to shape for its intended use. The sleeve is of a sufficient
diameter to accommodate the sensor to be employed. Pref-
erably, the sleeve will be of a size to accommodate a number
of different type sensors for use with a single type of shield.

[0026] In the preferred embodiment, the adhesive tape
employed is a commercially available moisture vapor trans-
mission tape. As with the laminating material, the use of a
clear material facilitates use of the sensor by leaving iden-
tifying marks or alignment marks or other information
printed on the casing of the sensor visible to the user. It also
leaves visible the portion of the subject’s skin to which the
sensor 1s attached.

[0027] In the preferred embodiment, the adhesive tape is
cut to a shape as detailed in FIG. 2 for attachment to a
subject’s finger. Other shapes may be appropriate for another
use, such as attachment to a toe.

[0028] Upon completion of the above steps, the sensor is
ready to be attached to the subject, as appropriate. If the
shield becomes damaged or dirty, or the adhesive loses its
strength, the old shield may be discarded and replaced with
a new clean shield. When performing such replacement, it
may also be desirable to clean the sensor before inserting the
sensor in the shield. This may be done with an antiseptic,
such as by an alcohol wipe.

[0029] With reference now to FIG. 2, the adhesive shield
employed with the present invention will now be described.
Adhesive tape 200 is cut to facilitate attachment to the
subject. FIG. 2 shows a possible set of dimensions for the
adhesive tape 200 for use in the preferred embodiment,
which is for attachment to a subject’s finger.

[0030] The location of the plastic sleeve 210, although not
its actual dimension, is shown with a dotted line down the
lengthwise portion of the adhesive material 200. The sleeve
may be sealed at one end 220, although in a preferred
embodiment, it is not. The opposite end 230 of the shield is
used to insert the casing of the sensor into the sleeve 210 for
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use. The adhesive material is cut to include a tab 240 to
facilitate the opening of the sleeve 210 and insertion of the
Sensor.

[0031] With reference now to FIG. 3, the appearance of
the surface of the laminated sensor will now be described.
The laminating tape 300 is wrapped around the length of the
sensor casing 310 and folded over to seal both ends. Aper-
tures 320 are cut into the laminating tape 300 of the
appropriate width and at the appropriate location such that
they will align with the diodes 330 and the photocell detector
340 when the laminating tape is applied to the sensor casing
310.

[0032] Some of the many advantages of the present inven-
tion should now be readily apparent. For example, the sensor
thus laminated and employed with a series of shields may
continue to be used as long as reliable readings are obtained
by the sensor.

[0033] Obviously, many modifications and variations of
the present invention are possible in light of the above
teachings. For instance, sensors for devices other than pulse
oximeters which employ adhesive to attach to a subject may
advantageously employ this invention. In addition, pulse
oximeters which employ sensors that attach to other parts of
a subject, such as a toe, may also employ this invention. It
is therefore to be understood that the foregoing embodi-
ments are presented by way of example only and that within
the scope of the claims attached hereto the invention may be
practiced other than as specifically described.

[0034] Some of the many advantages of the present inven-
tion should now be readily apparent. For example, the sensor
thus laminated and employed with a series of shields may
continue to be used as long as reliable readings are obtained
by the sensor.

[0035] Obviously, many modifications and variations of
the present invention are possible in light of the above
teachings. It is therefore to be understood that the foregoing
embodiments are presented by way of example only and that
within the scope of the claims attached hereto the invention
may be practiced other than as specifically described.

What is claimed:

1. A method for improving the durability of a sensor,
wherein said sensor includes at least one light emitting diode
and at least one photocell detector, comprising the steps of:

a) modifying the sensor to conform to a uniform size;

b) cutting a laminating material to the appropriate shape
for its intended use;

¢) creating a first aperture in said laminating material
which is at least as large as the size of said diode;

d) creating a second aperture in said laminating material
which is at least as large as the size of said detector;

¢) laminating said sensor with said laminating material
such that said first aperture is positioned homologously
with said diode and wherein said second aperture is
positioned homologously with said detector;

f) inserting said sensor into a sleeve

g) cutting an adhesive material to the appropriate shape
for attachment to a subject’s finger; and
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h) coupling said adhesive material to said sleeve and to

said subject’s finger.

2. The method of claim 1 wherein said laminating mate-
rial comprises a clear mylar wrap.

3. The method of claim 1 wherein said laminating mate-
rial includes a tape seal at each end.

4. The method of claim 1 wherein said adhesive material
comprises a clear moisture vapor transmission tape.

5. The method of claim 1 wherein said sleeve is comprised
of polyethylene plastic.

6. The method of claim 1 wherein said adhesive material
includes a tab to facilitate said insertion of said sensor in said
sleeve.

7. An improvement to a sensor for use with a pulse
oximeter, wherein said sensor includes at least one light
emitting diode and at least one photocell detector, compris-
ing:

a) laminating material, including a first aperture at least as
large as said diode and a second aperture at least as
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large as said detector, wherein said laminating material
enwraps said sensor and said first aperture is homolo-
gously aligned with said diode and said second aperture
is homologously aligned with said detector;

b) sleeve, into which said laminated sensor is inserted;

¢) adhesive means, coupled to the exterior of said sleeve.

8. The apparatus of claim 7 wherein said laminating
material comprises a clear mylar wrap.

9. The apparatus of claim 7 wherein said laminating
material includes a tape seal at each, end.

10. The apparatus of claim 7 wherein said adhesive
material comprises a clear moisture vapor transmission tape.

11. The apparatus of claim 7 wherein said adhesive
material includes a tab to facilitate said insertion of said
sensor in said sleeve.



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

#RI&ZBAA
4PN

IPCH %5
CPCH %5
H AR FF 30k
SNEREESE

BEGF)

AT EEREBRW AN T ENRE

US20030139657A1 NI (»&E)B

US10/310130 RiEHR

R/RRIRE 238 T A4S0 5

NELLCOR PURITAN BENNETT INCORPORATED

NELLCOR PURITAN BENNETT INCORPORATED

SOLENBERGER STEPHEN D

SOLENBERGER, STEPHEN D.

A61B5/00 A61B19/08

A61B5/14552 Y10T29/49002 A61B2019/085 A61B19/081 A61B46/10 A61B2046/205

uUS6681126

Espacenet USPTO

2003-07-24

2002-12-03

b 4

patsnap

FEASR-—FMHATRECRBFMAMN G EZNRE  BREIHE

MRMBEIZAENERR. B ZRALF T -—HATEEELR
B FERREAR, EUEEANGENRZ, PECE-LEHEH

BELHERBEERRAE, TUEHFEN , RANRERBHFE
F I R RRER TR AR 47 rp DASRER 5 A 45 RER o

wwrap Laminating
Tape Araund -
Sensar and Seal

120

Insert Sensor

In Shi=id

1320



https://share-analytics.zhihuiya.com/view/197fc1f6-459b-4fc6-a43e-ae4b12b01866
https://worldwide.espacenet.com/patent/search/family/022627851/publication/US2003139657A1?q=US2003139657A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220030139657%22.PGNR.&OS=DN/20030139657&RS=DN/20030139657

