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1
REUSABLE PULSE OXIMETER PROBE AND
DISPOSABLE BANDAGE APPARATII

REFERENCE TO RELATED APPLICATION

This application is the subject of provisional application
Ser. No. 60/331,130 filed Nov. 9, 2001 and entitled REUS-
ABLE PULSE OXIMETER PROBE AND DISPOSABLE
BANDAGE APPARATUS which is incorporated herein by
reference. This application is a continuation-in-part appli-
cation of Ser. No. 09/758,038 filed Jan. 11, 2001 now U.S.
Pat. No. 6,684,091 entitled REUSABLE PULSE OXIME-
TER PROBE AND DISPOSABLE BANDAGE METHOD,
which in turn is a continuation-in-part of application Ser.
No. 09/417,898 filed Oct. 14, 1999 now U.S. Pat. No.
6,343,224, which in turn is a continuation-in-part of Ser. No.
09/289,647 filed Apr. 12, 1999 (now U.S. Pat. No. 6,144,
868).

BACKGROUND OF THE INVENTION

Heretofore the use of pulse oximeter probes has been
limited to the use of a costly, reusable probe, which is
contaminated by use on a patient, or cheaper, single-use,
disposable probes, which in the aggregate, amount to a
considerable cost for a healthcare institution. The current
applicant in his U.S. Pat. Nos. 6,144,868, 6,321,100 and
6,343,224, and subsequent continuations-in-part, has
described a reusable pulse oximeter probe with modular
probe housings and a disposable bandage apparatus having
at least two modular receptacles thereon. The probe hous-
ings can matedly engage said bandage receptacles, and
transmit and receive signals through the blood-profused
flesh of a patient when said probe and bandage apparatus are
resident on a patient. After use on a subject, the disposable
bandage apparatus is discarded and the reusable probe can
then be reused on another patient in conjunction with a new
disposable bandage apparatus.

Although the previously described bandage is very good,
there are, in some instances, cases whereby it would be
advantageous to offer disposable bandage apparatii having
different designs in order for them to work efficiently in a
particular situation.

In some cases, female patients will have long fingernails.
When a bandage apparatus includes two receptacles with a
particular, fixed spacing between the receptacles, it can be
difficult, if not impossible, to align the receptacles exactly
opposite one another on the finger in order to allow for
proper transmission and reception of signals between the
light-emitting diode and the photocell detector. In these
cases, it could be preferable to offer two bandage apparatii
that may be placed independently of one another.

In many cases, it could also be advantageous to have two
bandage apparatii connected by a biasing member in order
to assure exact alignment of the light-emitting diode and
photocell detector on either side of a patient’s digit.

Where patients have low peripheral profusion, it may be
necessary to affix a probe to an ear or a forehead. Several
designs of bandage apparatii are therefore disclosed for
these applications.

In addition, when pulse oximetry is used on the forehead,
it would be necessary to use a reflectance sensor and
corresponding bandage apparatus. Disclosure is therefore
made for this type of device as well.
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The Present Invention

The following disclosure offers various improvements on
a disposable bandage apparatus and a reusable pulse oxime-
ter probe.

What is presently disclosed is at least one bandage
apparatus having adhesive on at least a portion of at least one
face thereof, and at least one plastic female receptacle
mounted thereon; and at least one other bandage apparatus
having adhesive on at least a portion of at least one face
thereof, and having at least one plastic female receptacle
mounted thereon, wherein said apparatii may be placed on
a patient and wherein said at least one female receptacle of
each at least one bandage apparatus can matedly and remov-
ably engage at least one housing of a reusable pulse oximeter
probe, said at least one housing incorporating thereon or
therein at least one photocell detector, or at least one
light-emitting diode.

In addition, the apparatii, as disclosed above, may be
connected by a biasing member.

Further, a reusable reflectance probe is disclosed said
probe having at least one modular plastic housing said at
least one housing having incorporated therein or thereon at
least one light-emitting diode, and at least one photocell
detector, wherein said probe housing can matedly and
removably engage the plastic female receptacle of a dispos-
able bandage apparatus, in order to aid in sending and
receiving oximetry signals through the blood-profused flesh
of a patient.

Further disclosed is a bandage apparatus for use in
reflectance oximetry, said bandage apparatus comprising at
least one bandage strip having adhesive on at least a port of
at least one face thereof, and having at least one female
receptacle mounted thereon, said female receptacle having
the capacity to matedly and removably engage the housing
of a reusable pulse oximeter probe.

In addition, disclosure is made for a bandage apparatus
system for use in reflectance oximetry, said bandage appa-
ratus system comprising at least one bandage strip having
adhesive on at least a portion of at least one face thereof, and
having at least one plastic female receptacle mounted
thereon, said female receptacle having the capacity to mat-
edly and removably engage the housings of different probes,
said probes having been designed to replace a multiplicity of
manufacturer’s reusable pulse oximeter probes, wherein said
probe housings are designed to removably and matedly
engage said bandage apparatus.

DESCRIPTION OF THE DRAWINGS

The above and other advantages of the invention will
become clear when considered with the following specifi-
cation and accompanying drawings wherein:

FIG. 11s an illustration of individual bandage apparatii for
more precise placement of a human digit,

FIG. 2 illustrates individual bandage apparatii connected
by a biasing member,

FIG. 3 illustrates a reusable reflectance probe wherein the
light-emitting diode and photocell detector of the probe are
incorporated into a single probe housing, and it also illus-
trates a bandage apparatus incorporating one female recep-
tacle for matedly and removably engaging a reflectance
probe housing having at least one light-emitting diode and at
least one photocell detector.
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DETAILED DESCRIPTION OF THE
INVENTION

The Independent Bandage Apparatii

The independent bandage apparatii are comprised of a
discrete bandage strip, FIG. 1, Item A, which has mounted
thereon, a plastic female receptacle, FIG. 1, Item B, said
female receptacle having a locking lever F1G. 1, Item C. The
female receptacle, FIG. 1, Item B is designed to matedly
engage at least one reusable probe housing, FIG. 1, Item E,
and 1o removably retain the probe housing within the female
bandage receptacle by means of a protrusion on the locking
lever which can removably lodge in an indentation, FIG. 1,
Item E, in the probe housing. FIG. 1, Item A, represents a
view of the superior side of the bandage apparatus and FIG.
1, Item E is a view of the superior side of the reusable probe
housing.

A human finger is represented by FIG. 1, Item L, and a
fingernail is shown as FIG. 1, Item M.

The reusable probe, FIG. 2, Item D, which incorporates
housings, FIG. 2, Items E and J, and a connector FIG. 2, Item
N, for connecting the probe to the oximeter is not a part of
this invention and is shown for illustration purposes only.

The second bandage apparatus is shown in its inferior
view as FIG. 2, Item G, and, in this illustration, would be
adhered to the underside of the finger. This inferior view
illustrates a radiation transparent window, FIG. 2, Item I,
which is typical of both bandage apparatii, said radiation
transparent windows being designed to align with the radia-
tion transparent windows, FIG. 2, Item K, of the probe
housings. FIG. 2, Item ] represents an inferior view of the
probe housing and illustrates the radiation transparent win-
dow that is typical of both probe housings. FIG. 2, Item O
represents the biasing member that is designed to incline the
two apparatii towards each other, thus giving exact align-
ment of the radiation transparent windows on either side of
the human digit.

Description of the Reflectance Probe Having the
Light Emitting Diode and Photocell Detector
Incorporated into a Plastic Housing and the
Bandage Apparatus Designed to Matedly Engage
said Probe Housing

The reflectance probe having a light emitting diode and
photocell detector incorporated into a single plastic housing
is shown as FIG. 3, Item F. The probe includes at least one
light emitting diode, FIG. 3, Item I, and at least one
photocell detector, FIG. 3, Item J, wherein said optical
components are incorporated into a plastic housing, FIG. 3,
Item F. The housing F also incorporates at least on radiation
transparent window, FIG. 3, Item H, which allows for the
transmission and/or reception of infrared light through the
blood-profused flesh of a patient.

The housing F is designed to matedly and removably
engage a female bandage receptacle, FIG. 3, Item B, and
incorporates a recessed notch, FIG. 3, Item G, for the
reception of a protrusion, FIG. 3, Item L, on the locking
lever of the female bandage receptacle, FIG. 3, Item C, thus
removably retaining the probe housing within the female
bandage receptacle. The bandage apparatus also includes at
least one radiation transparent window, FIG. 3, Item A,
which is in alignment with the radiation transparent window
of the probe housing, FIG. 3, Item H, when said probe
housing is resident in said bandage receptacle.
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The female bandage receptacle also utilizes at least one
bandage strip, FIG. 3, Item A, for adhering the bandage
apparatus to a patient.

The reflectance probe also incorporates a connector, FIG.
3, Item K, for electrically connecting the probe to an
oximeter, said oximeter not being a part of this invention.

Method of Use for the Independent Bandage
Apparatii

For use on each individual patient, the independent ban-
dage apparatii are utilized in the following manner:

Firstly, the adhesive backing is removed on one of the
apparatii and the apparatus is adhered to the fingernail of a
patient. The adhesive backing on the second apparatus is
then removed and the apparatus is adhered to the inferior
side of the finger in exact alignment with the first apparatus.
Once the bandage apparatii are in place, the probe housings
can then be inserted into the female bandage receptacles in
order to monitor the patient.

When there is reason to remove the probe, this is accom-
plished by lifting up on the locking levers thus releasing the
probe housings from the bandage receptacles.

When monitoring is complete, the probe can be removed
from the bandage apparatii and can be reused on another
patient in conjunction with new bandage apparatii.

Method of Use for the Bandage Apparatii Linked
by a Biasing Member

For use on each individual patient, the bandage apparatii
incorporating a biasing member is utilized as follows:

Firstly, the adhesive backing is removed on each indi-
vidual apparatus. Each apparatus is then adhered to the
superior and inferior sides of the finger, respectively, with
the biasing member protruding off of the distal portion of the
finger.

Once the bandage apparatii are in place, the probe hous-
ings can then be inserted into the female bandage receptacles
in order to monitor the patient.

When there is reason to remove the probe, this is accom-
plished by lifting up on the locking levers thus releasing the
probe housings from the female bandage receptacles.

When monitoring is complete, the probe can be removed
from the bandage apparatii and can be reused on another
patient in conjunction with a new bandage apparatus with
linked apparatii.

Method of Use for the Reflectance Probe having
the Light Emitting Diode and Photocell Detector
Incorporated into a Plastic Housing and the
Bandage Apparatus Designed to Matedly Engage
said Probe Housing

For use on each individual patient, the reflectance probe
and bandage apparatus is used as follows:

Firstly, the adhesive backing is removed from the adhe-
sive strip of the bandage apparatus and it is adhered to the
patient. The probe housing is then inserted into the bandage
apparatus and the patient can be monitored.

When there is reason to remove the probe, this is accom-
plished by lifting up on the locking lever thus releasing the
probe housing from the female bandage receptacle.
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When monitoring is complete, the probe can be removed
from the female bandage apparatus and can be reused on
another patient in conjunction with new bandage apparatus.

Advantages of the Present Inventions

Independent bandage apparatii can offer more flexibility
to the caregiver for placement on patients with long
fingernails or when pulse oximetry is used on the ear or
forehead

Independent bandage apparatii linked by a biasing mem-
ber can assure proper alignment between the recep-
tacles of the apparatii and thus the light emitting diode
and photocell detector of the probe

For reflectance pulse oximetry, it would be an advantage
to have a single probe housing incorporating both the
photocell detector and light emitting diode of the probe and
for removably and matedly attaching said probe housing
with a single female bandage receptacle.

While the invention has been described in relation to
preferred embodiments of the invention, it will be appreci-
ated that other embodiments, adaptations and modifications
of the invention will be apparent to those skilled in the art.

What is claimed is:

1. An oximetry apparatus comprising;

a first discrete bandage strip apparatus having adhesive on
at least a portion of at least one face thereof, and at least
one receptacle mounted thereon; and

a second discrete bandage strip apparatus having adhesive
on at least a portion of at least one face thereof, and
having at least one receptacle mounted thereon;

wherein said first and second discrete bandage strip
apparatii may be positioned on a patient, wherein said
at least one receptacle of said first discrete bandage
strip apparatus can matedly and removably engage a
first housing of a reusable pulse oximeter probe, said
first housing incorporating thereon or therein at least
one photocell detector, wherein said at least one recep-
tacle of said second discrete bandage strip apparatus
can matedly and removably engage a second housing of
a reusable pulse oximeter probe, said second housing
incorporating thereon or therein at least one light
emitting diode, and wherein said first discrete bandage
strip apparatus is coupled to said second discrete ban-
dage strip apparatus.

2. The oximetry bandage apparatus of claim 1, wherein
said first discrete bandage strip apparatus is coupled to said
second discrete bandage strip apparatus by a biasing mem-
ber.

3. An optical probe system capable of sensing a physi-
ological parameter, the system comprising:

a first bandage comprising a first receptacle, the first

receptacle being configured to be removably coupled to
a probe emitter;

a second bandage comprising a second receptacle, the
second receptacle being configured to be removably
coupled to a probe detector; and

a biasing member coupled between the first bandage and
the second bandage;

wherein the first and second bandages are configured to be
positioned generally opposite each other on an append-
age of a patient for sensing a physiological parameter
of the patient.

4. The optical probe system of claim 3, additionally
comprising a probe emitter and a probe detector configured
to be removably coupled to said first and second bandage
receptacles in an oximetry system.
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5. The optical probe system of claim 3, wherein the
appendage of the patient is a finger.

6. The optical probe system of claim 3, wherein the first
and second bandages are adapted for single use application
in an oximetry system.

7. The optical probe system of claim 3, wherein the first
and second receptacles each comprise an aperture.

8. The optical probe system of claim 3, wherein the first
and second receptacles each comprise a radiation transparent
window.

9. The optical probe system of claim 3, wherein the first
and second receptacles each substantially enclose the probe
emitter and the probe detector, respectively, when engaged.

10. A disposable portion of an optical probe usable to
determine at least one physiological parameter, the dispos-
able portion comprising:

a first bandage portion including adhesive on at least a
portion of at least one face thereof and comprising a
first receptacle configured to be removably coupled to
a probe emitter; and

a second bandage portion including adhesive on at least a
portion of at least one face thereof and comprising a
second receptacle configured to be removably coupled
to a probe detector, the first and second adhesive
bandage portions configured to cooperate to position
said probe emitter generally opposite said probe detec-
tor when said disposable portion is removably attached
to a patient and said probe emitter and probe detector
are respectively coupled to said first and second recep-
tacles, wherein the first bandage portion is coupled with
the second bandage portion via a biasing member.

11. The apparatus of claim 10, wherein said first and
second bandage portions are adapted for single use appli-
cation in an oximetry system.

12. The apparatus of claim 10, wherein the first bandage
portion and the second bandage portion each comprise a
radiation transparent window.

13. The apparatus of claim 10, wherein the bandage
apparatus comprises an adhesive backing.

14. The apparatus of claim 10, wherein the first bandage
portion and the second bandage portion are discrete ban-
dages.

15. The apparatus of claim 10, wherein the first and
second receptacles each comprise an aperture.

16. The apparatus of claim 10, wherein the first and
second receptacles each comprise a radiation transparent
window.

17. The apparatus of claim 10, wherein the first and
second receptacles each substantially enclose the probe
emitter and the probe detector, respectively, when engaged.

18. The apparatus of claim 10, wherein the first and
second receptacles each comprise a locking mechanism for
matedly and removably engaging said probe emitter and
probe detector, respectively.

19. A bandage sensor system comprising:

a bandage apparatus including adhesive on at least a
portion of at least one face thereof, said bandage
apparatus including first and second receptacles
mounted thereon, wherein said first and second recep-
tacles are capable of removably mating with reusable
sensor elements, wherein said bandage apparatus com-
prises a first discrete bandage strip and a second
discrete bandage strip and the first discrete bandage
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strip is coupled with said second discrete bandage strip 21. The bandage sensor system of claim 20, wherein the
by a biasing member. first reusable sensor element includes a probe emitter.

22. The bandage sensor system of claim 20, wherein the

20. The bandage sensor system of claim 19, additionally .
second reusable sensor element includes a probe detector.

comprising a first reusable sensor element and a second
reusable sensor element. % % % %
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