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(A) - (B) = (C) (B) - (D) = (E) (C) - (F) = (G) 
Total - MedPad = Wet Empty Med Pad-Dry Pad = Med on Wet Empty - Dry Empty = Med On Pouch RATIO 
Weight Weight Pouch Weight Weight Pad Pouch Wt Pouch Watts & Voids EIG 

2.40 - 1.25 = 1.15 1.25 - 0.32 = 0.93 1.15 - 1.11 = 0.04 37.2 

2.40 124 = 1.16 1.24 - 0.31 = 0.93 1.16 - 1.11 sc 0.05 18.6 

2.52 - 1.38 = 1.14 138 - 0.33 at 1.05 114 - 111 = 0.03 35.0 

2.36 - 141 = 0.95 1.41 - 0.33 = 1.08 0.95 - 0.92 c 0.03 36.0 

2.45 1.48 = 0.87 148 - 0.33 = 1.15 0.97 - 0.90 = 0.07 16.4 

2.35 1.40 0.95 140 - 0.34 c. 106 0.95 O.91 c 0.04 26.5 

2.49 - 1.32 c 1.7 1.32 - 0.33 at 0.99 1.17 - 1.07 0.10 -99; 

2.82 - 162 - 120 120 - 0.33 = 0.87 1.20 - 1.06 = 0.14 6.2 . 

Figure 1 
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Figure 2 
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Figure 3 
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Figure 4 

  



Patent Application Publication Oct. 20, 2005 Sheet 5 Of 5 US 2005/0232978 A1 

Figure 5 
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DELIVERY SYSTEM FOR TOPCAL 
MEDICATIONS 

FIELD OF THE INVENTION 

0001. The present invention relates to drug delivery sys 
tems. In particular, it relates to Such Systems which comprise 
pads, Sealed containers and liquid compositions. 

BACKGROUND OF THE INVENTION 

0002 Dermatologically active ingredients for topical 
application to human skin are often insoluble Solids (also 
called particulates) in media that are acceptable for skin 
application, e.g. without limitation, benzoyl peroxide 
(“BPO'), and insoluble antifungals. In order to prepare these 
topical products, dermatologically active ingredients are 
often Suspended in the vehicle, which may be, for example 
without limitation, gels, creams, or lotions. 
0003. It is also desirable to have these types of derma 
tologically active ingredients placed on pads for delivery by 
wiping the pad on the skin. Pads may additionally be 
disposable for both convenience and Sanitary reasons. How 
ever, Several problems exist with this approach when it is 
applied to dermatologically active ingredients that are 
insoluble, minimally or weakly soluble. 
0004 First, the dermatologically active ingredient com 
positions, e.g. without limitation, BPO compositions, are not 
uniformly deposited on the pad. Second, the dermatologi 
cally active ingredient composition are not uniformly depos 
ited on the skin during the wiping of the pad acroSS the skin. 
Without uniformity, one cannot predict how much and 
whether any of the dermatologically active ingredient is 
delivered, and therefore, the delivery method is ineffective. 
Specified uniformity is preferred in most drug delivery 
Systems. 

0005 Factors that are relevant to these problems include, 
that a portion of the liquid composition may preferentially 
Squeeze through the fibers of the pad, leaving a high 
concentration of particulate dermatologically active ingre 
dients on a Surface of the pad. On the other hand, derma 
tologically active ingredient particles may preferentially 
Squeeze through the fibers and leave particles on the walls of 
the container or in Some parts of the pad or container, but not 
others. 

0006 Additionally, the container for a BPO pad, for 
example, may contribute to these problems. If the container 
is sealed with an alkaline based adhesive, BPO, a strong 
oxidizing agent, dissolves the adhesive after being in contact 
with BPO for as little as a month. The adhesive seal degrades 
and the two halves of the pouch come apart. Thus, there is 
also a need for a leak-proof container. 
0007. The use of pads stored in jars or large containers to 
apply single-phase Solutions of dermatologically active 
ingredients has long been known as an effective technique. 
Because the dermatologically active ingredient is in Solu 
tion, it remains acceptably distributed throughout the Solvent 
vehicle, and is not Susceptible to removal from the Solution 
by filtration or adsorption by the pad. 
0008. The use of pads to apply single-phase suspensions 
of dermatologically active ingredients has been unsuccess 
ful. The Suspended dermatologically active ingredient tends 
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to Settle to the bottom of the container, resulting in unac 
ceptable variations in dermatologically active ingredient 
concentration. This problem is aggravated by the tendency 
of pads to filter out or adsorb the Suspended dermatologi 
cally active ingredient. Thus, even if the dermatologically 
active ingredient does not Settle out of Suspension, it can be 
collected on the pads unevenly. To make matters worse, 
having filtered or adsorbed the dermatologically active 
ingredient out of Suspension, Such pads have a tendency to 
retain the dermatologically active ingredient and not release 
it to the skin. 

0009 Oil-in-water and water-in-oil emulsions (e.g. with 
out limitation creams and lotions) have been used as deliv 
ery vehicles for Suspensions of dermatologically active 
ingredients (e.g. TRIAZ(R) of Medicis Pharmaceutical Corp. 
of Arizona) and work well when used alone as delivery 
vehicles. These creams and lotions hold the dermatologi 
cally active ingredients in Suspension fairly well, resulting in 
even distribution of the dermatologically active ingredient 
throughout the vehicle, and thus on the Skin. 
0010. However, when pads or pledgets are used to topi 
cally apply creams or lotions, Several problems have been 
encountered. Creams have been found to adhere poorly to 
pads, and adhere all too well to the pad's container. Attempts 
to use pads as a delivery vehicle have resulted in the pads 
being used to wipe or Scrape the cream or lotion off the 
container's walls So that it can be applied to the skin, and 
often the cream is incompletely released from the pad 
resulting in under-application of the dermatologically active 
ingredients. This has been a Source of great frustration in the 
drug delivery art, as pads are a highly desirably method of 
topical application. For example, in the field of acne treat 
ments, pads have been used for decades to apply Solutions 
of salicylic acid (e.g. Stri-Dex(R) of Blistex Inc. of Illinois). 
On the other hand, benzoyl peroxide, which has been known 
for decades as a Superior treatment for acne, has never been 
Successfully marketed with a pad delivery System because it 
is not Soluble and is delivered as a Suspension in a cream or 
lotion. Thus, there is a great and long-standing demand for 
a way to topically deliver particle Suspension of dermato 
logically active ingredients by way of a pad. 

SUMMARY OF THE INVENTION 

0011. The present invention overcomes many of the 
problems experienced in the art. In this invention, the 
dermatologically active ingredients are insoluble drugs Suit 
able for human or animal use, and the composition is a liquid 
comprising one or more dermatologically active ingredients. 
The composition is retained by the pad preferentially over 
the container. Dermatologically active ingredients, e.g. with 
out limitation, BPO, and insoluble antifungals, do not pref 
erentially migrate or adsorb from the composition (e.g. 
without limitation, emulsion) onto or into the pad, and 
therefore does not result in an uneven concentration of the 
dermatologically active ingredient in the composition verSuS 
the pad. Further, the pad is packaged in a container and one 
or more pads may be packaged in each container. 

0012. In this invention, pads include but are not limited 
to pads, pledgets, towels, towelettes, cloths, and Sponges, 
the pads may be woven or nonwoven material. The derma 
tologically active ingredients in the invention can be any 
particulate or insoluble drugs including but not limited to 
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drugs, prodrugs, cosmeceuticals, herbal medicines, tradi 
tional medicines, and active cosmetic ingredients, that are 
Suitable for topical human use and are Suspended and/or 
dispersed in a vehicle. Insoluble in this Specification means 
insoluble or weakly or minimally soluble. Insoluble derma 
tologically active ingredients are often particulates. 

0013 In accordance with the present invention, insoluble 
dermatologically active ingredients are mixed in an emul 
Sion composition, e.g. without limitation, an oil-in-water 
emulsion or a water-in-oil emulsion, preferably an oil-in 
water emulsion. This composition is Suited to causing the 
dermatologically active ingredient to be Substantially uni 
formly distributed throughout the composition upon routine 
mixing during formulation, and remain So during the prod 
uct’s shelf life. The particle size may preferably be up to 
about 300 microns, more preferably about 10 to about 150 
microns. For BPO, the most preferable particle size is less 
than about 50 microns. Further, the viscosity of the compo 
Sition is carefully adjusted to be low enough that the 
composition will permeate the matrix of the pad's fibers and 
be held on the pad by capillary action. However, the 
Viscosity must not be So low that the composition is So thin 
that it drains off the pad prematurely. On the other hand, if 
the Viscosity is too high, not only will the composition fail 
to be taken into the pad's fibers matrix, it will tend to be 
released from the surface of the pad to the walls of the 
container, and remain there, unavailable for application to 
the patient's skin. 

0.014. Use of the present invention by wiping the pad 
acroSS Skin results in a transfer to the skin of the dermato 
logically active ingredient, meaning that the skin is Substan 
tially uniformly medicated. During this wiping, an adequate 
therapeutic dose of the dermatologically active ingredient is 
delivered to the Skin. One advantage of this invention may 
be a reduced irritation to the Skin as compared to Similar 
compositions applied without the pad. 

0.015 The composition may comprise one or more der 
matologically active ingredients. The dermatologically 
active ingredient may be any drug effective in dermatologi 
cal prevention or treatment, which is insoluble in the com 
position and is a particulate. An effective amount of the 
dermatologically active ingredient means an adequate thera 
peutic dose will be delivered to the Skin by wiping the pad 
onto the skin. 

0016. The dermatologically active ingredient may be one 
or more dermatological drug which is insoluble in the 
composition, Such as without limitation, drugs to treat or 
prevent acne, fungal infections, yeast infections, rosacea, 
photodamaged skin, hyperpigmented Skin, eczema, allergic 
or contact dermatitis, Seborrheic dermatitis, erythema, or 
pSoriasis, Salts or chelates, Such as without limitation Zinc 
oxide, iron EDTA, magnesium peroxide, ascorbyllinoleate; 
abrasives, active acids, active bases, Such as without limi 
tation minocycline; neutral actives, Such as without limita 
tion hydrocortisone; BPO; antifungals, antibacterials, corti 
costeroids, keratolytic agents, Sulfur, Sulfur-containing 
ingredients, or combinations thereof. 

0.017. In one embodiment, soluble dermatologically 
active ingredients may additionally be present in the com 
position. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

0018 FIG. 1 depicts the amount of composition associ 
ated with the pad and with the wall and void spaces of the 
container. 

0019 FIG. 2 is a ultra-violet photograph of Subject A in 
Test 2 after the composition was applied directly, not via a 
pad. 

0020 FIG. 3 is a ultra-violet photograph of Subject A in 
Test 2 after the composition was applied via the pad. 

0021 FIG. 4 is a ultra-violet photograph of Subject B in 
Test 2 after the composition was applied directly, not via a 
pad. 

0022 FIG. 5 is a ultra-violet photograph of a Subject B 
in Test 2 after the composition was applied via the pad. 

DETAILED DESCRIPTION OF THE SPECIFIC 
EMBODIMENTS 

0023 Pharmaceutical Compositions 
0024. One embodiment may comprise the composition 
with BPO as an dermatologically active ingredient, alone or 
in combination with other dermatologically active ingredi 
ents, in an oil-in-water emulsion. In one embodiment, the 
BPO particle size is less than about 50 microns, which 
provides Substantially even coverage on the face and reduces 
the entrapment in the pad, e.g. without limitation, a non 
woven pad. BPO in the composition may irritate sensitive 
skin and therefore, the composition may optionally comprise 
dimethicone, which may make the composition more 
acceptable for Sensitive skin. 

0025 The composition may comprise one or more sulfur 
containing ingredient as an dermatologically active ingredi 
ent, alone or in combination with other dermatologically 
active ingredients, in an oil-in-water emulsion in another 
embodiment. Sulfur-containing ingredients include without 
limitation Sulfur and Sulfacetamide. 

0026. An embodiment may comprise a composition with 
an insoluble antifungal as an dermatologically active ingre 
dient alone or in combination with other dermatologically 
active ingredients, in an oil-in-water emulsion. 

0027. In one embodiment, the particle size of the derma 
tologically active ingredient may be reduced by milling the 
dermatologically active ingredient or end product, and/or the 
composition may have additional agents that Substantially 
Smooth the particle Surface through a physical and/or chemi 
cal reaction. This may aid in Substantially Smooth applica 
tion to the skin. 

0028. The composition of the present invention may be 
an oil-in-water emulsion with a viscosity of about 500 cps to 
about 7000 cps, more preferably about 2000 cps to about 
3000 cps, and most preferably about 2200 cps. This viscosity 
is measured by a Brookfield viscometer LVT model at about 
27 C. for sixty seconds. Most of the measurements were 
taken with a spindle Set for 30 rpm, and Some Set for 12 rpm 
(if the composition was too thick for the 30 rpm), and then 
each was converted into cps. All of the Viscosity measure 
ments and limitations in this application are calculated in 
this same manner, unless otherwise Specified. 
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0029 Pads 
0030 Pads of this invention may be made of synthetic or 
natural material and woven or non-woven material, for 
example without limitation, BBA Nonwovens Product No. 
149-273, which is 76 gsy (gsy means grams per Square yard) 
of 46% rayon/54% polypropylene composite, 7 dot pattern, 
thermal bonded fabric made by BBA Nonwoven Division 
Bethune, S.C. Materials for the pad may comprise more than 
one layer. 
0031. In one embodiment, the pad is a non-woven mate 
rial in a circular shape of 2.5 inches in diameter. The 
composition in this embodiment may be BPO in a oil-in 
water emulsion. 

0032. In a preferred embodiment, the composition is an 
emulsion which is optimized to avoid demulsification when 
the composition is applied to the pad. 
0033 Containers 
0034 Packaging for the pad has an additional set of 
considerations. A container may contain one or more pads, 
does not leak the composition nor does it degrade exces 
Sively over time once it is Sealed. The present invention may, 
for example without limitation, have a container comprised 
of a foil material with an inner plastic layer, Such as 
Pechiney Corporations of France packaging material com 
posed of Varnish/ink/paper/LDPE/aluminum foil/SurlynE) 
(E.I. DuPont DeNemours & Co.); or Bomarko, Inc. of 
Indiana's packaging material composed of BLMG/LD/ 
285F/MCMT LDPE means low density polyethylene. In 
one embodiment of the invention, a container of foil material 
lined with a plastic was heat-sealed on four Sides of a 
rectangle at 250 F. to 350 F. for a few seconds melting the 
plastic and forming a strong bond that remained intact for at 
least three (3) months under accelerated conditions (about 
40° C. and 75% relative humidity), which typically corre 
sponds to about 18 to about 24 months at room temperature 
(about 25° C). 
0035) In an embodiment of the invention, the container 
may be any material that packages the pad with the com 
position and does not degrade or leak the composition for a 
sufficient period of time, such as shelf life of the invention. 
Preferably, the container comprises one or more sheets of 
plastic-lined foil material. The container is fashioned from 
the sheets to hold one or more pads. In one embodiment, two 
sheets, which are larger than the pad or the dimensions of the 
pad when folded, are placed in the following layers: a 
bottom sheet, the pad, and the top sheet over the pad. The 
Sides of the sheets meet because the pad is Smaller than the 
sheets and is placed in the center of the sheets. At the sides 
of the sheets, heat and pressure (preferably about 15 psi to 
about 40 psi) is applied which causes the plastic lining of 
both sheets to melt and Seal together, enclosing the pad. One 
of ordinary skill in the art will understand that time, heat and 
preSSure will vary according to the type of material and/or 
proceSS used. 

Further Embodiments and Parts Thereof 

0036). In one embodiment of the invention, the delivery 
System comprises a pad, a Sealed container, and a compo 
Sition, wherein the composition may be an emulsion which 
is Substantially absorbed via capillary action to the pad, and 
the composition Substantially remains on the pad in the 
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container and a therapeutic amount of medication in the 
composition is discharged to the Skin upon wiping the pad 
acroSS the skin. 

0037 BPO is preferably 75% and sold under the trade 
marks Luperox A75FP/Lupersol 75FP by Atofina or Lucidol 
75. 

0.038 Table I depicts three embodiments (I, II, III) of the 
composition used in the present invention. 

TABLE 1. 

I II III 

Dry flo starch 1. 1. 1. 
Lucidol 75 Benzoyl peroxide 4.72 9.2 13.8 

75% 
Carbopol ultrez Carbomer O.3 O.3 O.3 
1O 
Versene NA Disodium EDTA 0.5 0.5 0.5 
Deionized water 71.78 67.3 62.6 
Glycerin 99% 6 6 6 
Sodium O.3 O.3 O.3 
hydroxide pellets 
Puramex ZN Zinc lactate O.2 O.2 O.2 
Glycopure 70% Glycolic acid 0.5 0.5 0.5 
Finsolve TN C12-C1s alkyl 7.1 7.1 7.1 

benzoate 
Cetearyl alcohol 2 2 2 
Dimethicone 1. 1. 1. 
Arlacel 165 Glyceryl stearate & 1. 1. 1. 

PEG 1 OO Stearate 
Brij 72 Steareth 2 1.5 1.5 1.5 
Brij 78 Steareth 20 1 1 1 
Tween 20 Polysorbate 20 1.1 1.1 1.2 

0039 AS is known in the art, the following definitions 
apply to this specification. EDTA means ethylenediamine 
tetraacetic acid. PEG means polyethylene glycol. BHT 
means butylated hydroxytoluene. 

0040 Test 1 
0041 FIG. 1 depicts the results of a test performed to see 
whether the BPO was excessively transferred from the pad 
to the inside of the container. Pads with compositions in 
Examples I (three times IA, IB, and IC), II (three times IIA, 
IIB, and IIC) and III (two times IIIA and IIIB) were sealed 
in containers. The Sealed containers were weighed (“Total 
Weight”), then after opening, the pad was weighed (“Med 
Pad Wt”). “C” or “Wet Empty Pouch” was then calculated. 
0042. Then, the pads were soaked with acetonitrile to 
remove the emulsion and BPO. This was repeated twice, and 
then the pads were dried to a constant weight (“Dry Pad 
Wt”). The “Med on Pad” or the composition available for 
transfer from the pad to the skin was calculated. Then, the 
containers were rinsed and dried to constant weight ("Dry, 
Empty Pouch”). The weight of the composition left on the 
container and therefore unavailable to transfer to the skin 

was then calculated (“Med on Pouch Walls & Voids”). It is 
preferred that the ratio of (Med on Pad) to (Med on Pouch 
Walls & Voids) is 5 or greater. 

0.043 Test 2 
0044) In a separate test, 0.15% (all percentages given in 
this specification are weight percentages unless otherwise 
Specified) fluorescein Sodium was added as a marker to 



US 2005/0232978 A1 

compositions of Example I, to test whether the composition 
applies uniformly to the skin via the pad. Subjects were 
given the composition alone and asked to apply it to their 
faces and foreheads for comparison purposes. 

0.045. In a separate procedure, Subjects wiped the pads on 
their faces and foreheads. They were asked to use Such pads 
in the same manner that they used other facial cleansing or 
medicated products. No other attempt was made to influence 
how the Subjects were to wipe the skin. 

0046) Thirty minutes after each application (the compo 
Sition alone and the composition via the pad), ultra-violet 
photographs were taken of the Subject's face and foreheads. 
They showed substantially smooth and uniform deposition 
of the medication via the pad. FIG. 2 depicts Subject A after 
the composition was applied directly, and FIG. 3 depicts 
Subject A after the composition was applied via the pad. 
FIG. 2 shows that little or none of the composition was 
delivered to Significant areas of the skin, and that there were 
isolated areas of excessive application. FIG.3 shows that all 
areas where the Subject applied the pad received Sufficient 
composition. 

0047 FIG. 4 depicts Subject B after the composition was 
applied directly, and FIG. 5 depicts Subject B after the 
composition was applied via the pad. FIG. 4 shows that 
there were significant areas where little or no composition 
was delivered and Several locations of clumps or excessive 
application. FIG. 5 shows that all areas where the subject 
applied the pad received Sufficient composition. 

0048 Test 3 

0049 Separately, the pads were used to test whether 
acceptable levels of medication are applied to the Skin from 
the pads. Regulatory boards and workers in the art have 
described an acceptable level of topical medication applied 
to the Skin as being in the range of at least 2 mg of total 
medication, including the vehicle, covering each Square 
centimeter of skin. In this test, Subjects applied pads with 
Examples I and III to a prescribed area of the face in the 
Same manner as they would normally use Such medicated 
pads. To determine the amount of composition applied to 
this area of skin (which was 80 to 100 square centimeters), 
the pad was weighed before and after it was used. The 
weight of medication used was calculated and then divided 
by the area of skin. 

0050 For Example I pads, the mean dose of total com 
position delivered was 2.9 to 3.875 mg/cm. For Example 
III, the mean dose of total composition delivered was 2.10 
to 2.625 mg/cm’. 

0051) Test 4 

0.052 Several sample embodiments of the present inven 
tion were also tested to obtain the Viscosity. Each example 
was tested as described in paragraph 21. The results of these 
tests are as follows. Example I had a viscosity of 2000-2800 
cps, Example II had a viscosity of 2000-2400 cps, Example 
III had a viscosity of 2000-2500 cps, and other compositions 
had the following Viscosity. 
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TABLE 2 

IV V VI VII 

Dry flo starch 1. 1. 1. 1. 
Lucidol 75 Benzoyl 4.72 4.72 9.2 13.8 

peroxide 
Carbopol ultrez Carbomer O.3 O.3 O.3 O.3 
1O 
Versene NA Disodium 0.5 0.5 0.5 0.5 

EDTA 
Deionized water 71.58 71.48 66.7 62.6 
Glycerin 96% 6 6 6 6 
Sodium O.3 O.3 O.3 O.3 
hydroxide pellets 
Puramex ZN Zinc lactate O.2 O.2 O.2 O.2 
Glycopure 70% Glycolic acid 0.5 0.5 0.5 0.5 
Finsolve TN C1-C5 alkyl 7.1 7.1 7.1 7.1 

benzoate 
Dimethicone 1. 1. 1. 1. 
Crodacol CS-50 Cetyl stearyl 2.3 2.4 2.2 2 

alcohol 
Arlacel 165 Glyceryl 1. 1. 1.5 1. 

stearate & 
PEG 1 OO 
Stearate 

Brij 72 Steareth 2 1.5 1.5 1.5 1.5 
Brij 78 Steareth 20 1. 1. 1. 1. 
Tween 20 Polysorbate 20 1. 1. 1. 1.2 
Viscosity (cps) 22OO 66OO 3400 26OO 

0053 Additionally, the compositions of the present 
invention may be tested for Viscosity in the following 
manner. A Brookfield viscometer model No. RVT with 
spindle #4 at 20 rpm for 60 seconds will be used at 25 
C.+/-1 C. In this test, the compositions are preferably about 
500 cps to about 10,000 cps, more preferably about 1900 cps 
to about 7000 cps, most preferably 4500 to about 6500 cps. 
0054. It is to be understood that while the invention has 
been described in conjunction with the detailed description 
thereof, that the foregoing description is intended to illus 
trate and not limit the Scope of the invention, which is 
defined by the Scope of the appended claims. Other aspects, 
advantages, and modifications are evident from a review of 
the following claims. 

1-19. (canceled) 
20. A drug delivery System comprising: 
a non-woven pad; 
a liquid composition, wherein the composition comprises 

benzoyl peroxide, Starch, carbomer, disodium EDTA, 
water, glycerin, Sodium hydroxide, Zinc lactate, gly 
colic acid, C-C alkyl benzoate, cetearyl alcohol, 
dimethicone, glyceryl Stearate and PEG 100 stearate, 
Steareth 2, Steareth 20, and polySorbate 20; and 

a Sealed container, wherein the container comprises a 
material comprised of metal Substantially coated with 
one or more plastics on at least one Surface, and one 
sheet of the material is heat Sealed to a Second sheet of 
the material, and the heat Sealed materials contain the 
pad and the composition without leaking, 

wherein the composition has a viscosity of about 2000 cps 
to about 3000 cps; and wherein the composition has: 

about 1% starch; 
about 4% benzoyl peroxide; 
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about 0.3% carbomer; about 2% cetearyl alcohol; 
about 0.5% disodium EDTA; about 1% dimethicone; 

about 71% water; about 1% glyceryl Stearate and PEG 100 stearate; 
about 6% glycerin; about 1.5% steareth 2; 
about 0.3% sodium hydroxide; about 1% steareth 20; and 
about 0.2% zinc lactate; 

about 1% polysorbate 20. 
about 0.5% glycolic acid; 
about 7% C-C alkylbenzoate; k . . . . 


