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PAD FOR CLEANING AND HYDRATING SKIN
CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims benefit of U.S. Provisional Application No.
60/464,691, entitled “Pad for Cleaning and Hydrating Skin”, filed in the U. S.
Patent and Trademark Office on April 22, 2003, by Solomon S'. Steiner.

FIELD OF THE INVENTION

The present invention is directed at materials for cleaning and
hydrating the surface of the skin-and more specifically for materials that can
be used to enhance performance of transdermal devices.

BACKGROUND OF THE INVENTION |

Various devices, such as non-invasive blood glucose monitors,
cardiac function monitors, electro-myograph monitors, and wrist watches
must be worn on the skin. These devices are not able to obtain an accurate
measurement for a number of reasons. First, the condition of the skin when
the device is first applied is variable from occasion to occasion for the same
patient and from patient to patient. Second, as the skin loses moisture over
time, the performance of these devices and their reliability can be adversely
affected. Third, some individuals develop a hypersensitivity or rash when
the material of the device, (usually metal) is in contact with the skin for
prolonged periods of time.

Therefore, it is an object of the invention to provide a device that

~ cleans and hydrates the skin.

It is a further object of the invention to provide a method for

improving the accuracy of devices that are applied to the skin.
BRIEF SUMMARY OF THE INVENTION

A pad for improving the accuracy of analytical or delivery devices
that are applied to the skin are described herein. The pad includes a two-
sided pad, where the first side contains a cleansing formulation and the
second side contains a hydrating formulation. The pad contains a stable
impervious material. The material or device is applied to the skin to cleanse
and hydrate the skin before a monitoring device is applied to the skin,

thereby reducing the electrical impedance of the skin and the skin remains

1
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hydrated during the time period that the monitoring device is in contact with
the skin. The pad produces beneficial results with devices that operate at
both high and low frequencies, by stabilizing the signal that is measured.
BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a schematic of the pad device.
DETAILED DESCRIPTION OF THE INVENTION

More accurate measurements can be obtained if (1) the skin has Been
cleansed of dirt and dead flaking skin to a uniform degree such that the
electrical impedance of the skin is reduced; (2) the skin is sufficiently |

hydrated; (3) the skin retains the majority of its hydrated state over the time

period that the device is worn; (4) the electrical properties of the contact

remain relatively constant over time despite movement; and (5) the skin is
treated in a manner to reduce the probability and severity of developing
dermatitis, hypersensitivity reactions, rashes, and irritatiéns. ‘

1. Pad

A pad for improving the performance of transdermal devices has
been déveloped. As shown in Figure 1, the pad consists of a two-sided pad
10, where the first side contains a cleansing formulation 14 and the second
side contains a hydrating formulation 16. The pad is backed with a stable
and an impervious material 12, such as a TEFLON® (E. I. du Pont de
Nemours and Co) sheet or plasticized paper. Alterﬁative backing materials
include polymers, such as polyeéters such as MYLAR® (E.I. du Pont de
Nemours and Co.), polyamides such as nylon, and polyolefins such as
polypropylene, polyethylene, and polyvinyl chloride.

A. Cleansing Surface |

One surface of the pad is made of a mildly abrésive material, such as
gauze or a woven mesh of any elastic fiber or metal, such as stainless steel.
The first side is impregnated with a cleansing formulation which is a solution
or suspension containing an alcohol (such as ethyl or isopropyl alcohol),
water, a preservative, or a fragrance, (such as benzaldehyde, which is
artificial almond scent), or a combination thereof. This side cleanses the skin

of dirt and removes dead flaking skin to a uniform degree, such that the
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electrical impedance of the skin is reduced below 10~,0004 ohms/cm’. In the
preferred embodiment the electrical impedance of the skin is reduced to
below 5,000 ohms/cm?.
B. Hydrating Surface
5 The other surface can be made with the same material as the first side
or of a different material from the first side, such as a foam pad. The second. .
side is impregnated with a solution, emulsion or suspension containing a
cream, lhydrogel, lotion, oil, or moisturizer, or combination thereof, Other
substances known td one skilled in the art, including bioactive substances,
10 and substances which alter penetration (such as chemical penetratioh
enhancers) may also be included in the solution, emulsion or suspension.
Optionall}}, the second side also includes a fragrance. In the preferred
‘embodiment, urea is added to the solution, emulsion or suspension to retain
moisture in the skin, ensuring that the skin is sufficiently hydrated over the
15 time period that the device is worn. The solution, emulsion or suspension
may also contain ions to act as an electrolyte and by so doing ensure that the
electrical properties of the contact remain relatively constant over the time
the device is worn, despite movement. The ingredients in the solution,
emulsion or suspension are selected to reduce the probability and severity of
20 developing dermatitis, hypersensitivity reactions, rashes, and skin irritations.
A sufficient amount of the solution, emulsion, or suspension is added to the
pad to coat the skin so that the sohition, emulsion, or suspension is absorbed
by the epidermis.
2. Method of using the Pad
25 The pad is used to enhance the effectiveness of any of akvariety of
different devices. Representative devices include ultrasound delivéry
devices, analyte measuring devices, and drug delivery devicés. -The pad may
be combined with a monitoring device to obtain many different
measurements, including galvanic skin response (GSR), pulse propagation
30  velocity, vector or impedance cardiography, electrocardiogram (EKG),
electroencephalogram (EEG), iontophoretic drug delivery, and reverse

iontophoresis for measuring interstitial fluids. Monitoring devices include
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blood glucose monitors, cardiac function monitors, electromyography
monitors, and wrist watches. 4 | 4
The pad is applied to an area of the skin to cleanse and hydrate the .
skin. Then, the device is applied to the same area of the skin. The skin
5 should remain hydrated throughout the time period that the monitoring
device is in contact with the skin. By cleansing thé skin before épplying the
measuring device, the electrical impedance‘of the skin is reduced below
10,000 ohms/cm2 . In the preferred embodiment the electiical impedance of
the skin is reduced to below 5,000 ohms/cm®. The measuring device may be
10 operated at a wide range of frequencies. The frequency may range from
subsonic (0.1 Hz) to 200 MHz. In the measurement of impedance at
frequencies in the MHz range, the major consideration in petforming
accurate measurements is the reduction over time of the variability of the
impedance itself and of the resonant frequency. , A
15 The pad is applied fora sufficient time to wet the skin so that the
variability of the impedance and the resonant frequency are reduced ,
compared to the variability present when a pad is not used with the same
device. |
The compositions and methodls}described herein will be further
20 understood by reference to the following non-limiting examples.
- Examples ‘ - 4
Example 1: Effects of Pad use on Impedance at low frequency (60 Hz)
Six healthy \'folunteers between the ages of 19 and 65 served as
subjects in this study.” Two of the volunteers were females and four were
25  males. The subjects were divided into two equal sized groups, each
containing one female and two males.
Impedance measurements were made at a frequency of 60 Hz through
two circular silver-silver chloride (Ag-AgCl) electrodes placed A
approximately 8 cm apart on the forehead of the volunteer. The electrodes
30  were held in place with adhesive tape.
The pad contained 30% isopropyl alcohol on its gauze side and a

hydrogel containing 2% of Sea Buckthorn Oil, Purified Water, Glucono
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Delta Lactone, Glycerin, Hydroxyethylcellulose, Sodium Hydroxide, and
Chlorhexidine Gluconate, and Methylparabene, as preservatives, on its foam
side. | V ' »

Group 1 had the inipedance of their foreheéd measured twice on the
same day, ten minutes ai')é.rt without the use of the pad. (Experimental day 1)

This procedure was repeated at least one day and not moré than six
days later (Experimental day 2). ‘Five minutes prior to the second impedance
measurement, the subject’s forehead was rubbed with the gauze side of'the
pad and then daubed with the foam side of the pad. ,

‘ Group 2 had the pad applied on the Experimental day 1, but not on
the second experiméntal day. This procédure serves as a‘control for the |
effects, if any, of two consecutive impedance measurements made within 10
minutes on the same day.

Results

Impédance readings made without the application of the pad were
uniformly high and variable, with an average impedance of 26,000 ohms and
arange from 18,000 to 38,000 ohms. By contrast, impedance readings made
within ten minutes of the application of the pad were c,onsiderably lower,
with an average impedance of 4,800 ohms and a range from 4,300 to 5,200

ohms.

- Example 2: Effects of pad use on Impedance at high Frequency (20 to

100 MHz)
Method ‘ V
Normal healthy volunteers wore two Pendragon Medical glucose

sensing devices, (Pendra®), one on each wrist for periods in excess of three

'hours. The Pendra® measures blood glucose by impedance spectroscopy,

sweeping across frequencies from 20 to 100 mega Hz.

The pad was applied as in Example 1 to one of the two wrists and not
to the other wrist. The pad contained 30% isopropyl alcohol on its gauze
side and a formulation containing 2% of Sea Buckthorn 0il from Alpha
Engineering GmbH, (Sanddorn-Fruchtfleisch-Rohol, Type E

Charge:241001) and additional materials listed below, on its foam side.
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Comparisons were made between the treated and un-treated wﬁst as well as
between the formulation applied to the foam portion of the pad. Formulation
A was a hydrogel containing Purified Water, Glucono Delta Lactone,
Glycerin, Hydroxyethylcellulose, Sodium Hydroxide, and Chlorhexidine

5 Gluconate and Methylparabeng, as preservatives. '

Formulation B was the same hydrogel as Formulation A, with the
addition of a small amount of a fragrance, composed of one-third ethyl
alcohol; and two-thirds water and Benzaldehyde. . '

Formulation C was a hypo-allergenic cream lotion containing

10 Purified Water, Mineral Oil, Petrolatum, Sorb1t01 Stearic Acid, Lanolm
" Lanolin Alcohol, Cetyl Alcohol, Glyceral Sterate/PEG lOOSterate
Triethanolamine, Dimethicone, Propylene Glycol M1crocrystall1ne Wax Tr1
(PPG-3 Myristyl Ether) Citrate, Disodium EDTA, Xanthan Gum and
Methylparabene, Ethylparabene, andPropylparabene, Butylparabene and
15 Methyldibromo Glutaronitrile, as preservatives.

Formulation D was the same hypo-allergenic cream lotion as
Formulation C, with the addition of a small amount of a fragrance, composed
of one-third ethyl alcohol and two-thirds water and Benzaldehyde.

Formulation E was a hypo-allergenic oil gel containing MineralOil,

20  Hydrogenated Butylene/Ethylene/Styrene Copolymer, Hydrogenated
Ethylene/Styrene Copolynler, Tocophéryl Acetate, and Aloe Baradensis
Extract. A _ »

Formulation F was the same hypo-allergenic oil gel as Forrﬁulation

E, with the addition of a small amounl of a fragrance, composed of one-third
25 ethyl alcohol and two-thirds water and Benzaldehyde. - |

Results ' :

Pad treatment reliably reduced, over time, the variability of the
impedance itself and the reduction over time of the variability of the resonant
frequency for most of the formulations. Formulations A, B, C, and D all

30  stabilized the impedance measurement and the resonant frequency.
Formulations E and F produced similar results to those obtained when no

pad was used.
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Those skilled in the art will recognize, or be able to ascertain using
no more than routine experimentation, many equivalerits to the épeciﬁc
embodiments of the invention described herein. Such equivalents are -

intended to be encompassed by the following claims.
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We claim:

1. A two-sided pad comprising

a first side of the pad comprising a cleansing formulation,

a second side of the pad comprises a hydrating fbrmulation, and

an inert, liquid impervious backing separating the first and second sides.’

2. The two-sided pad of claim 1, wherein the first side comprises a

* mildly abrasive material.

3. The two-sided pad of claim 2, wherein the second side comprises
the same material as the first side.

4, The two-sided pad of claim 1, wherein the cleansing formulation
is a solution or suspension comprising an alcohol, water, a preservative, or a
fragrance, or a combination thereof. .

5. The two-sided pad of claim 1, wherein the hydrating formulation
is a solution, emulsion or suspension, comprising a hydrogel, lotion, oil,
moisturizer, urea or combination thereof. |

6. A method for monitoring a patient comprising

(a) applying a two-sided pad comprising |

a first side of the pad comprising a cleansing formulation,

a second side of the pad comprises a hydrating formulation, and

an inert, liquid impervious backing separating the first and second sides,
to an area on the surface of the patient’s skin, and

(b) applying a delivery, sensing or monitoring device to the area.

7. The method of claim 6 wherein the device is a monitor selected
from the group consisting of blood glucose monitors, cardiac function monitors,
electro-myograph monitors, and wrist watches.

8. The method of claim 6, wherein the two-sided pad reduces the
electrical impedance of the skin to less than 10,000 ohms/cm®.

9. The method of claim 7, wherein the two-sided pad reduces the
electrical impedance of the skin to less than 5,000 ohms/cm?.

10.  The method of claim 6, wherein the two-sided pad hydrates the

skin for the period of time that the second device is in contact with the skin.
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