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57) ABSTRACT

A composition for use as a sunscreen applied during wash-
ing includes photoprotective agents ol the organic type {e.g.
octylmethoxy cinnamate and nxybcnzone), the inorganic
type (&.g., titanium dioxide and zine oxide), or combinations
of the organic and inorganic agents. Additional compornents
include skin penetration enhancers, emollients and surfac-
tants. Additional sunscreen combinations include a sun-
screen cleanser based upon triethanolamine (TEA).

36 Claims, 2 Drawing Sheets
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PERSONAL CLEANSING COMPOSITIONS
HAVING PHOTOPROTECTIVE AGENTS

BACKGROUND OF THE INVENTION

1. Technical Field

The present invention relates to a sunscreen that is topi-
cally applied using a cleanser. More particularly, the present
invention relates to personal cleansing compositions having

photoprotective agents which consist of chemical .

sunscreens, physical sunscreens, or both in combination, one
or more cleansing agents, and a vehicle [or enhancing
absorption info the wearer’s sKin.

2. iscussion

Modern scionce has become acutely aware of the effects
of the sun on human skin, particularly io the latter part of the
twentieth century, Of particular concern is that form of solar
racdiation which occupies the range hetween 290 and 400
n, ultraviolet radiation. Overexposure of the human skin ta
ultraviolet radiation has many deleterious results, One such
result of acute overexposure is sunburn, which is felt to be
a rsk factor in the development of melanoma skin cancer.
Serious results of chronic overexposure include premature
aging (photoaging) of the skin, the development of precan-
cerous growths (actinic keratoses) and the development of

nonmelanoma skin cancers such as basal cell or squamous

cell skin cancers, .

Two sub-bands of ultraviolet radiation which penctrate
the atmosphere are generally known. The first is ultraviolet
A (UVA) in the 320 to 400 nm band, and the second is
wtraviolet B (UVB) in the 290~320 nm band. (There is also
ultraviolet C. but this radiation is absorbed by the earth’s
atmosphere and does not reach the earth’s surface) Ultra-
violet A represeats a wider nm scope and is more penetrative
in the skin (160=250 ym) than is vltraviolet B (17-49 ).
However, it is ultraviolet B which is believed to pose the
greatest threat to the human skin in terms of suaburn, aging,
and skin cancers. Regardiess, ultraviolet radiation of all
lypes can cause the generation of damaging frec radicals.
These molecular fragments are highly rcactive and are
known to degrade human tissuc by causing destruction at
both cellular and molecular levels.

Modern lifestyle has contributed to skin damage due to
increased exposure to ultraviolet radiation, Tt is believed that
there are at least two reasons for the heightening of the
problem, First, while the early part of the prescnt century
taught that fairness of skin, as an attribute of the privileged
class, was a desirable feature causing people o avoid
exposire 1o the sun, attitudes changed by the 1920's such
that a ~healthy tan” began to be regarded as a desirable
feature. Sunranning became a popular pastime, and bathers
began to seek out sunny climes, Quidoor activities such as
golf. camping. tennis, and swimming also caprured
increased interest in the 1930°s,

As a practical matter, vltraviolel exposure aceurs during
afl davlight hours, and includes both reflected and direct
light. In reality, the majority of sun ¢xposure during one’s
lifetime most probably occurs when people are not paying
altention—at school or work. on a playground, out
shopping, while talking to a meighbor out-of-doors, "even
while driving a car. The fact 1s that we arc exposed to
ultraviolet light from almost every direction every daylight
hour. (The inventors regard this as “insensible” exposure.)

A second possible reason for the increase of damage due
to uliraviolet radiation is due to the increasc of ozone
laver-destroying atmospheric pollutants primarily in the
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forms of ehloroflucrocarbons and halogens. The negative
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increased amounts of ultraviolet radiation actually reaching
the earth’s surface and, coincidentally, the human popula-
tion.

Efforts to counteract the damage effected by ultraviolet
radiation have primarily included (1) avoidance of sunlight,
particularly during certain times of day (particularly peak
sunlight hours), (2) the wearing of appropriate clothing to
physically block the sun, and {3) topically-applied sunscreen
lotions, gels, creams, and sprays. Sometimes the first
approach is impossible, particularly during the summer
months when many activities are held out-of-doors. The
second approach is probably underutilized, but in any event
is not always practical.

The third approach—topically applied compounds—have

demonstrated varying degrees of effectiveness. These com-
pounds are readily available yet are underutilized for a
variety of reasons, including inconvenience and feel. The
consumer may select from a host of different products
available in the marketplace. Selections are typically made
based upon the sun protective factor (SPF) rating of the
product, the SPF value providing a guide as to the effective
UVB protection the particular selection would offer. Selec-
tions can also offer “broad spectrum” coverage which would
include protection from UVA radiation as well. A standard-
ized method for quantifying UVA protection is not currently
in use. '
Topical sunscreén products have SPF values In a wide
range,, with. values, typicaily between 2 and 60. “SPE” is
défiped as the.ratio of the time of UVB expostre necessary
fo produce minimally detectable crythema In sunscreen-
protected skin to that time for unprotected skin. The SPT is
inversely proportional to the amount of UVB which passes
through to the cutancous surface. A product having an SPF
valiie of 2 reduces uitraviolet B radiation exposure to the
skin by 50% by allowing % of UVB to penetrate, while a
product having an SPF value of 4 prescats a reduction of
75% by allowing % or 25% of UVD to penetrate. An SPF
value of 15 demonstrates a reduction of ultraviolet B expo-
sure by over 90%, while exposure is reduced in excess of
98% when the SPF value is 60,

‘These numbers, however, may be misleading. It is
believed by many that only those products having SPF
values of 15 or over are of value to the wearer. While it is
true that higher SPF factors offer significant protection when
used, such products are usually applied only in anticipation
of intense sun exposure. It is, in fact, the total sunlight

o exposure over lhe person’s lifetime which determines the

risk of photodamage and most skin cancers. It may not be
intense sup exposure during recreational activity which
contributes greatest Lo this lifetime exposure, but daily,
constant, intermittent, insensible exposure to the sun that

; contributes most significantly to the lifelime accumulation

of photodamage. Accordingly, the consistenl use on a daily
basis of lower SPE sunscreens could result in a decrease in
the lifetime UV B radiation exposure compared to the incon-
sistérf use Of higher SPF photoprotectants. This is especially
trukionct again in that sunscreens are most often used only
ondays of anticipated high-level exposure and usually not at
all-on- most days.

*" In addition, consistent daily sunscreen use may delay the
onset of skin cancers. It is felt that many ycars often
intervene Between sun exposure and skin cancer onset. It is
thus proposed that the constant use of suascreen of SPF 16
could theoretically delay the onset of squamous ccll carci-
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noma until the age of 600 years. Along these lines, one need
only regularly apply (through daily application} a’product
having an SPF value of 4 throughout one’s life to prevent the
onset of squamous cell skin cancer due to ultraviolet radia-
tion until well bevond the normal life span. (Marks, The Use
of Sunscreens in the Prevention of Skin Cancer, presented 10
the Menzies Foundation Conference, Hobert, Australia, Sep.
9-11, 1996

It is important to note that sunscreens of any type are not

recommended as the primary source of protection from

ultraviolet radiation, but as an adjunet to proper skin pro-
teclion offered by clothing and through measures directed to
the avoidance of unnecessary exposure.

The action of a topical sunscreen product is generally
based upon one of two mechanisms: Chemical absorption or
physical blocking. Chemical sunscreens typically include
one or more ultraviolet-absorbing chemical components,
such as a benzophenone, a salicylate, or a cinnamate pro-
vided in various levels of conccutration. While gencrally
effective at absorbing ultraviolet B radiation, these products
may fail lo effectively protect agatnst ultraviolel Aradiation.
These products have also been reported 10 occasionally
cause a reaction to the wearer.

As an alternative to the chemical sunscreen, so-called
physical or inorganic sunscreens are known. These products
utilize particles of zinc oxide or titanium dioXide suspended
in a carrier for topical application and physically scater,
reflect, and absorb ultraviolet radiation. The inorganic sun-
screens provide effective protection against both ultraviolet
B and ultraviolet A radiation. However, because of (heir
white appearance (titanium dioxide is used a white pigment
{n paints, rubber and plastics), these sunscreens have the
significant drawback of leaving the wearer appearing 1o have

been painted white. By micronizing I.hc.m:r_mich: and |

titanfum dioxide particles, it 1s possible to climnate the
ordinary white coating and provide a substantially clear
coat. :

Repardless of form, the known topical sunscreens share a
common undesirable characteristic-—inconvenience. Topi-
cal sunscreens, whether chemical- or physical-based, are
lime-consuming to apply, and tend to be oily and uncom-
fortable to wear. Despite increasing public awareness of the
value of daily photoprotection, the fact is that over 70% of
Americans do not apply sunsereens, hence most people still
face the ravages of daily exposure to uliraviolet radiation
without protection, (U.S.A. Weekend, Mar, 6-8, 1998, under
caption “A Nation That Takes Health Risks.™)

Aware of 1his drawback, efforts have been made in the

past 10 vary the method of applying a sunmscreen to the 3

wearer. Examples of the variety of these approaches are
presenied in: U.S. Pat. No. 3,547,659, issued on Aug. 20,
1996, for PIIOTOPROTECTION COMPOSITIONS; US,
Pat. No. 5,545,399, issued on Aug. 13, 1996, for COS-

METIC COMPOSITION; U.S, Pat. No. 5,518,712, issued s

on May 21, 1996, for WATER RESISTANT SUNSCREEN
PROTECTION AND INSECT REPELLANT; U.S. Pat. No.
5,505,035, issued on Apr. 9, 1996, for SUNSCREEN COM-
POSITIONS: U.S. Pat. No. 5,487,884, issued on Jan. 30,
1996, for PHOTOPROTECTION C'OMPOSIT"IONS”'COM—
PRISING CHETATING AGENTS; U.S. Pat. No. 5,486,352,
issued on Jan. 23, 1996, for SUNSCRELN COMPOSI-
TIONS; U.S. Pat. No. 5,456,904, issued on Oct. 10, 1995,
for PHOTOPROTECTION COMPOSITIONS COMPRIS-
ING CERTAIN CIIELATING AGENTS; U.S. Pat. No.
5,384,115, issued on Jan. 24, 1995, for PHOTOPROTEC-
TION COMPOSITIONS COMPRISING A RADICAL
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SCAVENGING COMPOUND AND AN ANTI-
INFEAMMATORY AGENT; U.S. Pat. No. 5,306,485,
issucd o Apr, 26, 1994, for SUNCARE COMPOSITIONS;
U8, ‘Pat. No. 5,244,665, issued on Sep. 14, 1993, for
COSMETIC COMPOSITION; U.S. Pat. No. 5219558,
issued on Jun. 13, 1993, for PHOTOPROTECTION COM-
POSITIONS HAVING IMPROVED SUBSTANTIVITY,
U.S. Pat, No. 5,215,749, issued on Jun. 1, 1993, for COS-
METIC COMPOSITION; U.S. Pat. No. 5,208,011, issued
May 4, 1993, for ULTRAVIOLET RESISTANT SUN-
SCREEN COMPOSITION; U.S. Pat. No. 5,207,998, issued
on May 4, 1993, for SUNCARE COMPOSITIONS; US.
Pat. No. 5,196,187, issued on Mar. 23, 1993, for COS-
METIC COMPOSITION; U.S. Pat. No, 5,188,831, issued
on Feb. 23, 1993, for SUNSCREENS CONTAINING
BOTH WATER AND OIL DISPERSIBLE TITANIUM
DIOXIDE PARTICLES; and U.S. Pat, No., 5,028,417, issued
Jul. 2, 1991, for SUNSCREEN COMPOSITIONS, all incor-
porated by reference herein.

While representing improvements in the art of sunscreen
application, these rcferences fail to provide an effective
sunscreen-soap combination which demonstrates appre-
ciable efficacy, longevity, or substantivity.

SUMMARY OF THE INVENTION

It is an objecl of the present invention to provide a
personal: cleansing composition having photoprotective
agents which avercome the difficulties associated with the
BHOLAIL

s Vdte partic':u\larly, it.is an object of the present inventionS‘ ?lﬁy’ '

to provide a personal cleansing composition which may be
readily applied.

* It is'a further object of the present invention lo provide
such' a composition which may be applied coincidentally
while the wearer is washing.

Still a further object of the present invention is to provide
such  a ‘composition which may include an organic
sunscreen, an {norganic sunscreen, or a combination of the
two,

A further object of the present invention is to provide
broad spectrum coverage UVA as well as UVB protection.

Yot an additional object of the present invention is to
selectively provide enhancers to improve penetration of at
least a portion of the composition into the wearer’s skin so
as'to improve efficacy (i.e., the SPF) and longevity (ie, the
duration of action) of the sunscreen.

Still a further object of the present invention is to provide
a composition which demonstrates improved substantivity,
whereby the degree of protection is maintained for at least
eight hours following application of the composition
through washing.

A further object of the present invention is to selectively
provide enhancers to improve penetration of at least a
portion of the composition into the wearer’s skin so as 1o
provide’ a means o reduce the production of free radicals.
~Ifese #id ofhier objects of the present invention are
‘hicved by the provision of a personal cleansing compo-
sitidr‘having photoprotective agents,

The photoprotective agents of the present invention
include those of the organic type (e.g., vetylmethoxy cin-
pamate and oxybenzone), the inorganic type (¢.g., titanium
dioxide and zine oxide), or combinations of the organic and
. . e . .
inorganic ag€nts. Preferably, but not exclusively, the physi-
cal type of photoprotection agent would be provided in
micronized form, Additional components include skin pen-

)
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elration enhancers, emollients and surfactants, all provided
in safe and effcctive amounts. Additional sunscreen combi-
nations are also set forth, including a sunscreen soap based
upon triethapolamine (TEA; a mixture of
monoethanolaming, diethanolamine, and triethanolamine
used as an emulsifying agent and as a skin penetration
enhancer). Further variations include the use of chemical
types of photoprotective ageuts provided in 4 matrix.

In addition, soapless cleansers (e.g., Qilatum® AD
[rademark, Stiefel [.aboratories], Aquanil™ [trademark,
Person & Covey, Inc.], Cetaphil® [irademark, Galderma
Laboratories, Inc.] or SpectroDerm® [trademark, Draxis
Pharmaceutical Inc.]) may be usable as the cleansing com-
pancut of the present invention,

The ¢leansing vehicle {s 4 soap and may be of the liquid
(“soft-soap™), bar, gel, foam or powder varielies. Such
varieties may include cleansing lolions or cleansing créams.
It is also couccivable that the cleansing vehicle may be a
sprav as well.

The composition of the present invention finds particular
application as an adjuvet to the regimen of minimizing
exposure to the sun through use of skin-covering clothing as
well as using topical sunscreens when prolonged exposure to
the sun is anticipated. (See, in addition, The Use of Sun-
screens in the Prevention of Skin Cancer, supra, pages4-5.)

The present invention demonstrates supetior longevity
such that therg is not a significant diminution of SPF value.

In general, experimental results have demonstrated sun-
screen compositions according to the present invention
having $PF valucs of generally between 2.0 and 5.0 ‘This
value may be increased through repetitive use of the soap on
a daily basis so thal a cumulative effect is achicved.

BRICF DESCRIPTION OF THE DRAWINGS

The present invention will be more fully understood by s

reference to the following detailed description of the pre-
ferred embodiments of the present invention when read in
conjunction with the accompanying drawings, in which like
reference characters refer to like parts throughout the views,
and in which:

FIG. 1 is a micrograph of a section of human skin
demonstrating minimal penetration of the stratum corneum
by conventional sunscreen compositions; and

[IG. 2 15 a micrograph similar to that shown in FIG. 1 but
illustrating enhanced skin penetration of the sunscreen agent
into the stratum cornewn.

DETAILED DESCRIFIION OF THE
PREFERRED EMBODIMENTS

A. Introduction

The present invention relates to the topical use of com-
positions containing a cle: msinb component and a sunscrecn
commponent, bath provided in safe and effective amounts, to
provide protection against ultraviolet radiation including

UVA and UVB. Preferred components include skin'penetra- -

tion enhancers and emollients, also provided in safe and
effective amounts. The sunscreen composition may include
a sunsereen component consisting of an organic sunscreen
agent, an inorganic sunsereen agent, or both. The composi-
tion of the present invention achieves its preferred SPF value
during washing and substantially maintains the SPF value
even after hours of wear, thus amounting to a high degree of
longevity and substantivity.

B. Sunscreen Components

As noted above, there are generally recognized two types
of sunscreen mechanisms: Chemical absorption or physical
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blocking. Chemical or organic sunscreens typically include
one ‘or more ultraviolet B-absorbing chemical components,
including generally organic compounds. As an alternative to
the chemical sunscreen, so-called physical sunscreens are
known and comprise generally inorganic particulate mate-
rials, These products utilize particles of znc oxide or
titanivm dioxide suspended in a carrier for topical applica-
tiom.

Preferred among the sunsereen agents in general arc any
one or morc of those agents sclected from the group con-
sisting of: 2-ethylhexyl p-methoxycinnamate, octyl
salicylate, octocrylene, oxybenzone, 2-ethylhexyl N.N-
dimethylaminobenzoate, p-sminobenzoie acid, 2-phenyl-
benzamidazole-5-sulfonic acid, homomenthyl salicylate,
avobénzone (¢.g., Parsol 1789), DEA p-methoxycinnamate,
octylmethoxy vcinnamate, 4/4"-methoxy-t-
butyldibenzoylmethane, 4-isopropyldibenzoylmethane,
3-(4-mettiylbenzylidene) camphor, 3-benzylidenc camphor,
4-N,N-dimethylaminobenzoic acid ester with 2,4-
dihydroxybenzophenone, 4-N,N-dimethylaminobenzoic
acid cster’ with 2-hydroxy-4-(2-hydroxyethoxy)
benzophenote, . 4-N N-dimethylaminobenzoic acid cster
with 4~hydroxydibenzoyl-methane, 4-N,N-
d1mclhy1ammobenzcnc acid ester with 4-(2- hydroxvuthoxy)
d1berrzov1methme 4-N,N-di(2-ethylhexyl)-aminobenzoic
acid “ester with 2,4-dibydroxybenzophenone, 4-N,N-di(2-
acid ester with
4-hydroxydibenzoylmethane, 4-N,N-di(2- -ethylhexyl)
aminobenzoic acid ester with 4-(2-hydroxyethoxy)
dibenzoylmethane, 4-N,N-(2-e¢thylhexyl)
methylaminobenzoic acid ester with 2,4-
diliydroxybenzophenone, 4-N,N- (2-hydroxyethoxy)
benzophenone, 4-N,N-(2- -ethylhexyl)methylamincbenzoic
acid ester with 4- hydroxyd1bcnwy1mcthane, 4-N,N-(2-
ethylhexyl)methylaminobenzoic acid ester with 4-(2-
hydroxyethoxy)dxbenzoylmcthane titanium dioxide, iron
oxide, zinc oxide, and mixtures thereof,

Y

Moare preferred for use 1o the compositions described
herein are the sunscreen agents selecled from the group
consisiing of 2-ethylhexyl N,N-dimethyl-p-aminobenzoate,
2-ethythexyl p-methoxycinnamate, octylmethoxy
cinnamate, octocrylene, octyl salicylate, homomenthyl
salicylate, p-aminobenzoic acid, oxybenzone,
2-phenylbenzamidazole-5-sulfonic acid, DEA
p-methoxycinnamate, 4,4'-methoxy-t-
butyldibenzoylmethane, 4-isopropyl dibenzoylmethane,
3-(4-methylbenzylidene) camphor, 3-benzylidene camphor,
4-N N-(2-ethylhe xyl)methylaminobenzoic acid ester with
4-(2- hydroxyuhoxy)dlbenmylrncthane titanium dioxide,
iroh oxide, zine oxide, and mixtures thereof,

e,

Most (biit pot exclusively) preferred for use in the com-
positions described herein are the sunscreen agents selected
from the, group ‘consisting of octylmethoxy cinnamate,
Qxybcnzonc mdmum dioxide, zinc oxide, and mixtures
thereof. e

The sunscreen agent according to the present invention
can comprise from about 0.1% to about 25.0%, more pref-
erably from about 1.0% t¢about 15.0%, and most prctcrably
from about 5.0% to about 10.0% of the composition. The
exact amounts and number of the selected sunscreen agent
will .vary. depending upon the particular sunscreen agents
selected and the preferred SPF factor.

One of the complaints against inorganic agents is the
white coated appearance that they leave on the wearer. As an
mtcrustmg variation to the convcnuonal use oizmc..mﬂdca-
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[registered trademark, SkinCeuticals]) provides mieré-fine
zinc oxide coated with a form of dimethicone. As expressed
by the manufacturer, the dimethicone coating transforms the
frequently granular and pasty particles of zine oxide to a
smooth formulation which is transparent. Other forms of
micromzed particles of inorgamic blockers (such as micron-
ized titapium dioxide) may also be useful in this regard, The
micronizing of these particles achieves the important advan-
tage of providing effective sunscreening without giving the
appearance of skin coaled with white paint.

In addition or alternatively, the sunscreen components
may be encapsulated in microspheres or through other
capsulization techmology. This arrangement would provide
the benefit of allowing time release uf the sunscreen agent 50
as to provide longer-lasting protection to the wearer. Any
application of microspheres, liposomes, nanoparticles, and
nanoparticle technology for delivering a sunscreen agent 10
the skin may be incorporaicd to provide the time release
cffect.

Also to be noted in relation 1o inorganic blockers are
Tiovell and $peclraveil (both of the Tioxide Group pic).
Tioveil include producty which are 40% dispersions of
surface-treated titanium dioxide in a range of cosmetic
vehicles, Spectravell include products which are 60%. dis-
persions of zinc oxide in a range of cosmetic vehicles. In
certain variations, these products may be film-formers and
may have advantageous uses here.

As a further variant of the use of chemical sunscreen
agents, the present composition may employ anorganic
sunscreen such as octylmethoxy cinnamate trapped within a
matrix, A commercial example of such a composition is
found in SunCaps®) (trademark, SkinCeuticals) in which
the orgamic sunsercen molecules are evenly distribuled
throughout the particle, It is believed that use of trapped
agents as part of a composition provide cnhanced perfor-
mance in the role of sunscreen. .

It is important to noté that any one of the preferred agents
may be used individually as part of the composition or may
be used in combination with other agents. It is also note-
warthy that enhanced eflects have been observed when one
or more organic sunscreen agents are combined in a com-
position with one or more inorganic SUNSCreen agents.

C. Skin Penetration Enhancers

1. In General

‘The composition of the present invention may include one
or more skin penetration enhaneing agents. According to

definition, “a chemical skin penetration enhancer increases

skin permeability by reversibly damaging or by altering the
physiochemical nature of the stratum corneum 1o reduce its
diffusional resistance.” (Abstract, Skin Penetration Enhane-
ars Cited in the Technical Literature, . W. Qshaorne and J.
J. Henke [Research and Development, ViroTex Corporation,
4200 Rescarch Torest Drive, Suite 350, The Woodlands,
Tex. 77381, citing V. P Shah, €. C. Peck, and R. L.
Williums, Skin Penetration I:nhancement: Clinical Pharma-
cological and Regulatory Considerations in Pharmacéutical
Skin Penetration Lnhancement, K. A. Waiters and 7.
Hadgraft, Eds. [Dekker, New York, 1993.7) ’

The agents for use in the present compositon are to be
provided in a safe and effective amount. By “safe and
cffeetive” 1t is meant an amount sufficient to enhance pen-
etration of the sunsereen further into the skin than would be
the case without use of such enhancers, but not so much as
10 cause any side ¢ffeets or skin reactions in the composition,

[~
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oenkrally from about 1.0% to about 20.0% of the composi-

tlon by weight.

Skin penctration enhancement may be graphically illus-
trated according to a comparison of FIGS. 1 and 2 which are
micrographs of a section of human skin. This view in FIG.
1 illustrates the well-developed structural organization of an
area such as the human hand. In this ares, the epidermis is
generally between 0.8 to 1.4 mm thick. (In other regions of
the- body, the epidermis may be much thinner, such as
between (L,07 and 0.12 mm thick.)

The uppermost layer of the epidermis is the stratum
corneum, generally labelled as 10. As is generally known,
the fully keratinized cells of the stratum corneuvm are
sloughed off ‘over time, and are replenished by the produc-
tion of replacement epidermal cells, The cells of the stiratum
cornelm are not vascularized. Beneath the stratum corneum
10 are other layers of the epidermis, as defined by a stratum
lucidum 12, a stratum granulosum 14, a stratum spinosurm
16, and the lowermost level of the epidermis, a stratum
germinativum 18 (strarum basale). Beneath the layers 10-18
whick define the epidermis lies the dermis 20. The dermis 20
1s highly vascularized. (As point of fact the stratum corneum
10 is occasionally referred to as the “stratum corneum
proper” and, when combined with the stratum lucidum, is
occasionally referred to collectively as the “stratum cor-
neum.” In a- similar way, the straturn granulosum, the
:,tratum spinosum, and the stratum basale are occasionally
mfcrrbd to'as the “stratum malpighii”)

@edinarily, when sunscreen lotions, ¢reams, gels and the
hke are applied to the skin, their penetration into the skin is
anly nominal, as demonstrated by the arrow of FIG. 1. The
shadowed area represents the depth of pcnetranon theoreti-
cally. achieved by known sunscreen compositions. This de
minimis absorption results in only minimal protection 1o the
user, .

it might accordingly be preferred to provide means as part
of a.sunscreen composition whereby the sunscreen may
penetrate the siratum corneum to a greater degree. Such
penetration is demonstrated in FIG. 2. The arrow illustrates
the supscreen enlering the skin and the shadowed arca the
approximate depth of ideal theoretical penetration. This
composition would provide at leas! three advantages. Tlirst,
by providing a skin penetration enhancement agent, the
sunscreen would demonstrate more substantivity. By having
penetrated further into the skin, the sunscreen would be less
susceptible.to removal by wearing or brushing oft. Second,
a more fully penetrated sunscreen would help in reducing
free radical production, one of the undesirable biological
by-products of exposure to the ultraviolet radiation of the
sun. By having more complete presence in the stratum
corneum, [ree radical production is minimized or is at least
reduced. Third, for those free radicals which are produced,
more complete penutratlon may allow for more effective free
radical \suwengmg by therapeutic components such as anti-
oxxdants (e.g., butylaled oxylated toluene (BHT), beta
§1 alphaglutdthlone and vitamins C and E).

Skin pergtration enhancers are thought to work ;1Cu)rdm)__r
m (Womechanisms, Oné ol these mechanisms is by improv-
ig the skin’s reversible permeability to entry of materials
having larger molecules which ordinarily would not cnter
the skin. The other mechanism relates to improved sotubility
of the selected active ingredient (in this instance, the
sunserecn) in the stratum corneurn. Of course, these two
mechanisms—increased skin permeability and increased
drug solubility--work together to improve skin penetration
of an dctive agent,
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2. Skin Penetration Enhancing Agents

Skin peneiration enhancers present themselves in a vari-
ety of forms. Examples of skin penetration enhancers

include the following: lonic compounds. (sodium’ pyrroli-

done carboxylate [commonly known as “naturally moistur
izing factor"], sodium hyaluronate, sodium lauryl sulfate
[sodium dodecyl sulfatc]), dimethyl sulfoxide and related
compounds (cyelic sulfoxides, decylmethyl sulfoxide,

2-bydroxyundecyl metbyl sulfoxide), Azone (Nelson |

Rescarch) and its derivatives, solvents and relatéd com-
pounds (alkanols, diols, short-chain fatty acids, dimethyl
acetumide, dimethyl formamide, ethanol/d-limonene
combination, limoncne, 3-phenyl-1-propanol, 3-phenyl-2-
propen-1-ol, polyethylene glycol, polyoxyethylene sorbitan
monoesters, polypropylene glvcol, primary alcohols
[tridecanol], pr ropvlene glveol, squalene, triacetin,
trichloroethanol, tnfluoroethanol, and trimethylene glycol).

Other skin penetration enhancers include: Fatty alcohols
(aliphatic alcohols, decanol, lauryl aleohol [dodecanol],
linolenyl alcohol, ncrolidol, 1-nonanol, n-octanol, oleyl
alcohol), fatty acid esters (diisopropyl sebacaie), dodecyl N,
N-dimethylamino acetate. dodecyl (N, N-dimethylamino)-
butyrale, dodecyl N, N-dimethylamino isopropionate, dode-

eyl 2-(dimethylamino) propionate, cthyl acetate, glycerol o

monoethers, glyeerol monolaurate, glyeerol monooleate,
glveerol monolinoleate, isopropyl myristate, isopropyl
myristate/faily acid monoglyceride combination, isopropyl
myristate/cthanol/T-lactic acid combination, isopropyl

palmitate, 1-monocaproyl glycerol, monoglycerides 3

(medium chain length), oleyl oleate, sorbitan dilaurate,
sorbitan dieleate, sorbitan mouvolaurate, sorbitan
monoolcates, sorbitan trilaurate, sorbitan trioleate, sucrose
coconut fatty cster mixtures, suCrosc monolaurate, sucrose

monoolcate), faity acids (alkanoic acids, caric acid, diacid,

—————TT

cthylocyadecdnolc acid, hexanoie acid, lactic acid, lauric
acid, linoelaidic acid, linoleic acid,%hnic acid, neode-

canoic acid, oleic acid, palmitic aci

argonic -acid, pro-

pionic acid, vaccenic acid), fatty alcohol ethers
(a-monoglyceryl ether, EO-2-0leyl ether, EO-5:0leyl ether,

EO-10-0leyl cther, ether derivatives of polyglycerols and

alcohols [1-0-dodecyl-3-0-methyl-2-00(29,

39-dihydroxypropyl) glycerol]).

Miscellaneous compounds and groups include: Various
biclogics (L-a-amino acids, lecithin, phospholipids,
saponin/phospholipids, sodium deoxycholate, sodium
(surocholate, sodium tauroglycocholate), enzymes (acid
phosphatase, calonase, orgelase, papain, phospholipase-A-2,

phospholipase-C, triacylglycerol hydrolase), miscellancous
amines and amides (e.g., urea), various complexing agents

(beta- and pamma-cyclodextrin complexcs, hydroxypropyl
methyleellulose, liposomes, naphthalene diamide diimide,
naphthalene diester diimide, macrocyclics, macracyclic
lactones, ketones, and anhydrides (optimum ring-16), unsat-

urated cvelic ureas, classical surfactants, various emulsificrs

and wetting agents under the name Brij® (registered
trademark, ICI Am. and ICT Spec. Chem.) including series
30, 367, 33, 52, 36, 58, 72, 76, 78, 92, 96, and 9§, cetyl
trimet byl ammonium bronnd»\ l:mpicol@ ML26/F

(registered trademark, Albright & Wilson, UK), HCO-60

surfactant, hydroxypolyethaxydodesance, ionic surfactants
(ROON4, ROSO3Na, RNIT3CI, R 5 8216); 1aumyl
sarcosine, nonionic surface aclive agents, nonoxynol,
octoxynal, phenylsulfonate CA, Pluronic® F68, F127, and
1.02 (registered trademark, BASE), polyoleates (nonionic

surtactants), Rewopal® [1V10 (registered trademark, Rewo,

e

Gmbli), sodium laurate, sodfum lauryl sulfate ,"‘.(: i

0
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_doclc_(:yl'sulfau:), sodium oleate, sorbitan dilaurate, sorbitan
dioleate, sorbitan monolaurate, sorbitan monooleates, sor-
bitan trilaurate, sorbitan trioleate, Span® (registered
trademark, ICI Spec, Chem.)(series 20, 40, and 85), Syn-
péronic® NP (registered trademark, ICI Chem. & Polymers
Lidy); Triton®. X-100 (registered trademark, Union
C ﬂrbldb) Tween™ (registered trademark, ICT Spec. Chem.)
ries 20,40; 60, 80, and 85).

addmon there are a variety of miscellancous enhancers
wh\ch could. be used as well. These include aliphatic thiols,
alkyl N.N-dialkyl-substintred amino acetates, anise oil,
biphasic: - group ‘derivatives, bisabolol, cardamom oil,
l-carvone, ceramide sphingosive [and single lipids], che-
nopodium (70% ascaridol), chenopodium oil, cholesterol,

5 cholesterol esters, 1,8 cineole (eucalyptol), cod liver oil

20
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(Latty.acid extract), cyclodextrine, 4-decyloxazolidin-2-one,
dicyclohexylmethylamine oxide, diethyl
hexadecylphosphonate, diethy! hexadecylphosphoramidate,
4,4-dimethyl-2-undecyl-2-oxazoline, N-dodecanoyl-l.-
amino acid methyl esters, 1,3-dioxacycloalkanes (SEPAs),
dithiothreitol, ethyl oleate, eucalyptol (cineole), eucalyptus
oil, eugenol, herbal extracts, lactam N-acetic acid esters,
N-hydroxyethalaceamide, 2-hydroxy-3-oleoyloxy-1-
pyroglutamyloxypropane, menthol, methone, morpholine
derivatives, N-oxide, nerolidol, octyl-b-D-(thio)
glucopyranosides, various organic acids [salicylic acid, lac-
tic acid, glycolic acid, citric acid], oxazolidinones, pipera-
zine - derivatives, polar lipids, polydimethylsiloxanes,
polyacrylic acid and its polymers, poly[2-(methylsulfinyl)
ethyl: acrylate], polyrotaxanes, polyvinylbenzyldimethyla-
lkylammonium chloride,poly(N-vinyl-N-methyl
acetamide), prodrugs, saline (skin hydration), sodium
pyroglulaminatu, terpenes and azacyclo ring compounds,
vitamin E (a-tocopherol) and ylang- ylang oil.

A scparate mdmdual group includes N-cyclohexyl-2-
pyrfohdone, . -butyl-3-dodecyl-2-pyrrolidone, 1,3-
dlmethyl-?-unldazohkmone, 1,5 dimethyl- 7-pyrrol1done,
4 4~dimcthyl 2-undecyl-2-oxazoline, 1 -ethyl-2-
pyrmhdone 1 -<hexyl-4-methyloxycarbonyl-2-pyrrolidone,
1-héxyl-2-pyrrolidone, 1-(2-hydroxyethyl)pyrrolidinone,
3-hydroxy:N:-methyl-2-pyrrolidinone,l -isopropyl-2-
undecyl-2-imidazoline, 1-lauryl-4-methyloxycarbonyl-2-

yrrohdonc, N-methyl-2-pyrrolidone, pely(N-
v,inylpyrrolidonc), pyroglutamic acid esters, 2-pyrrolidone
(2-pyrrolidinone).

In addition to the above, skin penetration enhancers
suitable for use in the preseat composition may include
mixtures of binary and trinary solvents. Such a mixtub
might include, for example, urea, glycerol and water.  ~

While it is clear that a variety of skin penetration enhane-
ers may find application in the present invention, two
enhancers are of particular interest. Tt should be noted that
these particular enhancers are sct forth so as to be cxemplary
and nol limiting.

~The first of these, Transcutol® (registered trademark,
Garttefosse Corporation), is diethylene glycol monoethyl
ether: Transcutol® is a hygroscopie liquid,. freely miscible
with’ polar. and non-polar solvents. Transcutol® is non-
irritating and non-toxic. Tt is soluble in water, etbanol and
oils. Transeutol® is thought to enhance drug flux across the
stratum corneum by diffusion into this layer and by altering
thc aolublhly parameter of the agent itself. Data demon-

: ranscitol® is able to jocrease drug flux without
Ty tlme, ‘the implication being that Transcutol®
y .nng the solubility of a permcant found in the
Harnsqn cl al The Relative Effecr of Azone and

£48
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Transcutol on Permeant Diffusivity and Solubility in Human
Stratum Corneum, Pharmaceutical Research, Vol. 13, No. 4,
1996.)

Transcutol® is a good candidate for use as a binary
vehicle with other components such as propylene glycol
manolaurate (PGML), methyl laurate, or Labrafac Hvdro
(Gattefosse Comporation). An enhanced effect of such binary
combinations has been observed and is supported by test
results, Transcutol® has also demonsirated strong effective-
ness swhen part of & termary solvent system including
Tabrafac Hydro and a propylene glyeol ester, D.PR.G.
{propylene glyeol dipelargonate).

Another preferred skin penetration enhancer is a Velsan®
formulation (e.g., Velsan® DS8P-3 [isopropyl PPG-2-
isodeceth-7 carboxylate; registered trademark, Sandoz)] and
Velsan® DBP-16 [cetyl PPG-2 isodeceth-7 -carboxylate]y.
Velsan® DEP-3 is particularly useful as a solveat. s

It should be understood that the penetration enhancers
according 1o the present invention assist to improve the
wearability of the present composition, The enhancers
improve adherence, adsorption and/or penctration:of: the
sunscreen blocking agents (chemical or physical [ie.,
organic or inorganic]) onto or into (or af least partially into)
the stratum corneum. Whatever the mechanism brought

about by the particular composition, the test evidence sup- :

ports the value of utilizing skin penetration enhancers in
several of the various ¢ombinations of the present invention,

. Carriers

Preferred carrices for inclusion with the composition of

the present invention include one or more surfactants. Sur:
factanis or surface-active agents are provided as the primary
cleaning component and are generally divided into three
groups: detergents, wetting agents, and emulsifiers. As a
practical matter, however, as all members of the group
generally share the same chemical mechanism, no great
effort will be made here 1o separale the preferred surfactants
into separate groups

Preferred surfactants/emulsifiers include any one of a
great varlety of nonionic, cationie, anionic, and zwitterionic
emulsifiers. Reference may generally be made to MeCuteh-
con's Detergents and Linulsifiers, North American Edition,
1986, incorporated herein by reference. S

Generally, suitable surfactant/emulsifier types include
csters of plyeerin, esters of propylene glycol, fauy -acid
esters of polyethylene glycol, fatty acid esters of polyprd-
pylene glycol, esters of sorbitol, esters of sorbilan
anhydrides, carboxylic acid copolymers (e.g., Pemulen®
[TR-1and V'R-2]registered trademark, BE Goodrich]), alkyl

methylmethacrylates (2 member ol the eudragid class),

Gelucire® (registered trademark for samrated polygly-
colized glyceride, (Gattefosse SA), lecithins' (specifically
derived from soybean oil or egg yolk), esters and ethers of
glucose, ethoxylated ethers, ethoxylated alcohols, atkyl
phosphates, polyoxvethylene fatty elher phosphates, fawty
acid amides, acyl lactylates, soaps and mixtures thereol. In
additlon, a desired amount of KOH (generally between 5.0

\\and 30,0 percent, preferably about 10.0 percent) may be

p

incorporated as is known in general in the manufacture-of
soap and soap products,

. One or more of the surfagtants/emulgifiers of the present

composition may include a carboxylic acid copolymer (an
acrylic acid copolymer). These copolymers consist essen-
tially of a colloidally water-soluble polymer of acrylic acid
crosslinked with a polyalkenyl polyvether of a polyhydric
alcohol. Optionally, an acrvlate ester or a polyfunctional
vinylidene monomer may be included.
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While many surfactants/emulsifiers are known, several
types preferred for use in the present composition may, for
illustrative purposes and without limitation, include the
following: Sodium laureth sulfate, cocamidoprpyl betaine
{amphosol), propylene glycol, glycerin, Span® 20, Tween®
20, sodium laureth sulfossucinate, siearyl aleohol, and such
classic agents including various Brij® series (e.g., 30, 36T,
35, 52, 56, 58, 72, 76, 78, 92, 96, and 98), cetyl trimethyl
ammonium bromide, Empicol® MIL26/F, and HCO-60 sur-
factant.

The surfactants/emulsifiers may be used individually or as
a miixture of two or more, Regardless of the number selected,
the: surfactantsfemulsifiers preferably comprise from about
0.1% 10 about 40.0%, preferably from about 1.0% to about
20.09, and most preferably from about 1.0% to about 10.0%
of the compositions of the present jnvention.

" In addition to the use of soaps, soapless cleansers may be

used as “well. For example, Oilatum® AD (registered
tradernark;, -Stiefel Laboratories), Aquanil™ (registered
tradémmark, Pérson & Covey, Inc.), Cetaphil® (trademark,
CGtalderma Labératéries, Inc.) or SpectroDerm® (registered
tfademark, Draxis Pharmaceutical Inc.) may be utilized as 2
soapless comporient in the present invention.

Furthermore, the composition of the present invention
may be provided in a form which does not require water for
rinsing. In such form, the user would simply apply the
composition and wipe it off without the necd for the use of

waler as a rinsing agent.
E. Water /

The composition of the present invention comprises from
about 5.0% to about 95.0%, more preferably from about

10.0% ‘to about 80.0%, and most preferably from abou
30.0% to about 60.0% of purified or deionized water. The

"gXact level of water will depend Upon the form (¢.g., liquid

soap or gel) of the product and the desired moisture content.

F. Additional Components

A wide variety of additional components may be selec-
tively added to the composition of the present invention. The
onlychution is that the additional components be selected so
as to avoid any undesirable reaction with the primary
components (¢.g., one ot more of the sunscreen agents) of

. the composition, The CTFA Cosmetic Ingredient Handbook,

Setond Edition, 1992 (incorporated by reference herein),
provides a broad. source of possible cosmetic and pharma-
ceutical ingredients typically used in skin care compositions.
Examples“of sich additional components include one or
more, of the [ollowing: Absorbents, abrasives, alphahydroxy
acids,. anli-acne ,agents, anticaking agents, antifoaming
agents, antimicrobial agents (¢.g., triclosan), EEtl_'p_z{LClan.ts,
binders, "hiological additives, Buffenng agents, bulking

agents, cw__ﬁwsﬂmm., disodium
EDTA), chenical additives, colorants, cosmetic astringents,
cosmetic biocides, denaturants, drug astringents, emollients
(including glycerin alovera, and Vitamins A, C, and D
[hydrating agents and skin protectants]), external analgesics,
film forming copolymer (al a level of from about 0.1% to
about 5.09%, preferably from about 0.1% to about 2.0%),
foam boosters, fragrance components, gums, humectants/
moisterizers (including urca, guanidine, glycolic acid,
alphahydroxy acid, and glycolate salts, lactic acid and
Jactate salts, polyhydroxy alcohals such as sorbitol, glycerin,

5 hexanetriol, propylene glycol, hexylene glycol and the like,

polyethylene glycol, sugars and starches, sugar and starch
derivatives, D-panthenol, hyaluronic acid, lactamide
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monoethanolamine, acetamide monoethanolamine, and
mixtures thereof), hydrotropes, neutralizing agents, opaci-

fying agents and }I)li_gln_qms_pl-l adjusters, plasticizers,
preservatives, propéllants, reducing agents, skin bleaching
mﬁrﬁ'x_étmtams, solubilizing agents, and suspending
aucnts (e.g., Carbomer 1382).
Thickening agents or gellants may m added as desired to
adjust the texture and viscosity of the composition. Such
agents or gellants may be selected from Carbopol® resins
[c.g., 934, 971, 974, 980, 981] and Pemulen(® [TR-1 and
TR-2][both Carbopol ® and Pemulen® are registered trade-
marks of BF Goodrich], Noveon AA-1, ETD resins, and
Ultrez® resins [registerd trademark, BE Goodrich]. I
addition, carbomers might be useful for this purpose.
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The composition of the present invention is readily
applied during washing in a suitable or effective amount and
may be generally applied all over the body. A selected
amount of the composition may be applied directly to the
skin or may be used through intermediate application to a

» washcloth, pad, sponge, or other applicator. After lathering,

dirt and sloughed-off skin may be washed away by rinsing
with water leaving behind one or more of the sunscreen
components. (When accompanied by one or more of the skin
penetration enhancers listed abave, the sunscreen penetrates
ihe skin at least partially during the washing process.)
While it is ordinarily preferred to use the composition of
the present invention in a manner similar to ordinary soap
(i.¢., wetting; application of composition, rinsing), it is also

FINAL SPF RESULTS:

37 37 37 37 3.7
3.0 300 300 30 3.0
37 00 37 37 37
347 323 347 347 347
0.40 040 094 040 040

Optionally, various vitamins may be included in -the 15 anticipated that the composition may be used by application
composition of the present invention. Examples include w1.lh‘uul wetling followed by removal through, for exarn.ple,
Vitamin A and derivatives thereof (including, for example, wiping. This is the case for soapless cleansers described
. retinol), ascorbic acid (Vitamin C and derivatives), Vitamin above.
B, bioun, Vitamin D, Vitamin E and derivatives _such 0 o E )
as tocopheryl acetate, befacarotene, panthothenic acid and SR - BXAMmpIes
¢y - HtRTes thereof. In addition, a variant of Vitamin A, The [oltowing non-limiting examples fllustrate embodi-
¢ Retin-A (iretinoin, Ortho Pharmaceutical ‘Corp.) may bf’ ments,of the subject invention wherein both essential and
4 incorporated into the present inveation. tptional ingredients are combined. It is to be understood that
) It may also be desired to include a ngn- com- . these examples are for iflustrative purposes only and are not
o ponent having a required HLB of from ‘about 1 1o about 8,  tebe construed as limiting the scope of the invention thercto,
) P\ more preferably from about 1 i about 7 and a melting point Ingredients are listed by weight percentage and are iden-
) greater than about 50 degrees C., and preferably greater than  (ified by chemical, CTFA, or trademarked names.
about 60 degrees C. Examples of such uscful waxes 1riclude Various combinations have been tested for SPF results
esler waxes, #‘;ﬁ’“’_‘.‘ﬁ’i‘ﬁi’ h L:JIU“‘” 1 L3 [“" 1608¢ 55 after 8 hours following application. These results success-
N f waxes and triglyceride waxes and mixtures Lhereo fully demonstrate the substantivity of the various composi-
. . tions..
C G. Methods of Use
> One of the many advantages of the composition of the L, Organic Sunscrcen-Based Compositions
present invention is that it is applied while washing. This 4% Examples 1-15 disclose various organic sunscreen-based
X characteristic facilitates ease of use and may have the added compositions. Sunscreen compositions disclosed in (hese
benelit of being cumulative. Accordingly, while demonsiral-  examples weie prepared by combining the following ingre-
ing generally 5111;,.,1@ digit $PF values as a result of one-time dients using conventional techniques.
use, repeated use (daily, for example) during ordinary wash-
ing is expected 0 increase SPF value over time. EXAMPLES 1 THROUGH 15
COMPONENT 1 203 4 5 g7 g 9 0 10 12 13 14 15
Sodfum Laureth Sulfate 1000 1000 1000 2000 2000 2000 2000 2000 3000 1000 10.00 1000 3000 10.00 1000
Cocemidopropy! Delene 00 800 500 1000 10.00  10.00 1000 10.00 500 SO0 500 500 500 500 500
Teanseutal 10,00 5.00 e ‘ ; 10.00
Cutylmethoxy Clanamate 750 150 7.50 750 780 750 7500 750, 750 750 7.50 350 750 750 730
J‘Jxv]wenz.onc 800 100 6.00 600 600, 600660, 600 600 600 300 600 600 600
Prapylenc Glycol o LO00 100 100 00 100 100 -1 u) LO0 LO0  LO0  1.00 100 100, 100
Span 10 T40 240 2.40 2402 240 24077240 240 240 240 240
Tween 10 160  1.60 1.60 166 CLED 160 1,600 160 160 160 160
Carbomer 1322 080 NE0 0RG QR CE0 (e 080 U0 0s0 08U 030 080 080
Meihylparaben 010 010 010 G190 010 010 . (J 16 010 020 020 010 010 010 010
Disodium EDTA COA0_ GID 000 L A0 G0 Y0 040 C§10 0 048 010 010048 010 040 010
10% KOH SO0 &00 A00 . 500 S0 A00 500 00 S00 500 500 500 5.00
Sodium Leureth Sulfosuccinsie 12.00
[Aq opyl Myrisiate 2.00 2,00 2.00
200 200 200 500 10.00
200
5150 GLR) $5.50 S550 4950 4350 4350 4356 3850 46.50 5850 65.50 5550 50.50 5030
Glycerin 10.00

37 37 30 30 37 30 340 37 30 4.7
3.0 37 30 3.8 3000 38 30 47 3R 37
28 37 47 4.7 47 38 47 38 47 4.7
320 370 357 3R3 3RO 353 357 47 383 437
0.44.70.00 0.98 0.35 0.85 046 058 055 0.85 058

o
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With respect to Examples 1 through 3 and 6 through 15,
the following technique was followed for creating the com-
position. The specified technique s preferred but is not
exclusive,

Step 1 Measured amounts of the purified water, propy-
lene glycol, and other water miseible excipients were placed
in u suitable manufacturing vessel to create Part A in
aqueous phase.

Step 20 The preservatives and chelating agents wére

n

16

Step 2: The carbomer was dispersed into Part A to create
Pari B.

Step 3: A portion of the base was added to Part B to
partially neutralize the composition, resulting in Part C.

Siep 4: While continuously mixing, hydrophilic surfac-
tants and sunscreens were added to Part C to create Part 1.

‘Step 5: The. remainder of the base was added to Part I to

dissolved in Part A to create Part B, ¢ 10 create. Part B.”
Step 3: The carbomer was dispersed into Part B to create O o )
Part (. Siep 6: Continwous mixing of Part E was undertaken until
Step 4: A portion of the base was added to Part C to g_‘_hqmggcncous system was achieved,
partially neutralize the composition to create Part'D. v SR
Step 5: The hvdrophilic surfactants were added 16 Part D. 3 2. Inorganic Sunscreen-Based Compositions
Step 6: Part K, the oil phase, was created through the o ) ) ) i
combination of measured amounts of the surfactants, the Examples 16 through 24 disclose various inorganic
sunscreens, and the oil emollients. sunscreen-based compositions, Sunscreen compositions dis-
Step 7: Parts 1) and E were separately heated to about 80 - closed in these examples were prepared by combining the
degrees C. = following ingretlients wsing conventional techiniques,
Step &: Part D was added to Part E 10 create Part |
Step 9: Part I was run through a homogenizer. EXAMPLES 16 THROUGH 24
COMPONENT 1 17 18 19 20 21 22 23
Sodium Laureth Sulfate 10,00 1000 10.00 10,00 10.00 10.00 1000 10.00 10.00
Cocamidopropy! Betaine 500 500 500 500 500 500 500 500 500
‘[itanium Dioxide 10.00 - 10.00 500 500 1000 500 500
Methylparaben 010 010 010 0.10
Disodivm EDTA 010 010 0,10 0.10
Hydroxyethyl Cellulose 0.80 0.0 0.80 0.80 080
Glycedn 3000 3000 30.00 30.00 30.00
Silsoft 900 100" 3.00
Sun Caps 664 25.00
Cyclomethicone 345 500
£ Cate HPL 5.00
Wehize Petroicum 10.00 10,00 10.00
Stchryl Alechol i 200 200 200
BRIY 72 ‘ R 2.40) 240 240
BRI 721 S 1.60 160 1.60
Pemulen, TR-2 AT 0.30 0,30 030
Cyclomethivone 348 - 15.00 15.00
1% KOH : 0.50 030 030
Brepylene Glycol - -, 7.50
2% NaCl ) 10.00
Purificd H,0 4320 41730 29200 53.00 47.30 4920 4420 4820 43.20
Finsolv EMG-20 3.00
FINAL SPF RESULTS:
Subject 1 30 30 24 24 30 30 37 33 24
Subject 2 AR A8 38 24 24 30 30 37 30
Subject 3 37 030 30 4 30 30 3% 3g 30
Average 350 327 307 240 2.80 300 350 373 2.80
Standard Deviation 044 046 070 000 035 Q000 044 006 035

Step 10: The homogenized Part F was cooled to a tem-
perature below about 50 degrees €.

Step 11: The remainder of the base (10.0% KOH) was
added to cooled Part F.

Step 12: Pant F was thereafter repeatedly run through the
homogenizer until a smooth/homogeneous composition was
achicved.

With respect to Examples 4 and 5, the following technique
is preferably although not exclusively followed for creating
the composition.

Step 1: Measured amounts of the purified water, the
preservatives, and the water miscible ingredients were
placed in a suttable manufacturing vessel to create Parr A,

60

With respect to Examples 16 through 18 and 21 and 22,
the following technique was followed for creating the com-
position. The specified technique is preferred but is not
exclusive.

Step 1. Measured amounts of the glycerin and the tita-
nium dioxide were placed in a suitable manufacturing vessel
to create Part A,

Step 2: Part A was agitaled using a stainless sieel propeller
mixet until a homogeneous mixture was achieved.

Step 3: The hydrophilic surfactants and enhancers were
added to Part A to create Part B.

Step 4: Water was added to Part B to form Part C.

Step 5: The hydroxyethyl cellulose was dispersed in Part
C through conlinudus mixing to form Part 1.
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Step 1: Measured amounts of the glycerin and the tifa-
nium dioxide were placed in a suitable manufacturing vessel
to create Part A. '

Step 2; Part Awas agitated using a stainless steel propeller
mixer unti] a homogencous mixiure was achieved.

Step 3: The hydrophilic surfacrants and enhancers were
added to Part A to creale Part B.

Step 4: Water was added to Part B to form Part C.

Step 5: The hydroxyethyl cellulose was dispersed 1n Part
C through continuous mixing to form Part D.

Step f: Part D was continuously mixed until a bomoge-
neous systemvgel was achieved.

4. Time Delayed SPF Results—Examples 13, 15,
and 22

In addition to festing for SPF substantially immediately
following application of the various compositions as set
forth above in Examples 1 through 31, additional testing was
undertaken on Examples 13, 15, and 22 substantially cight
hiours after application. These results are set forth below arid
demonstrate the substantivity of select formulations of the
present composition,

1TIME DELAYED SPE RESULLS

Composition  SPF Results « Iradiated & Hours After Application

Subject 1 - 3.0

Subject 2 - 4.7

Subject 3 - 3.0

Average: 3,57

Standard Deviation - 0.98
Subject | - A7

Subject 2 - 3.0

Subject 3 - 4.7

Average: 3.80

Standard Deviation - 0.88
Subject 1 - 1.9

Subject 2 - 30

Subject 3 - 3.8

Aversge: <2.90

Standard Deviation: <0.95

txample 13

Fxample [»

Example 22

5. Multiple Applications—Examples 13, 15, and 30

Testing was also done following repeated applications of
select formulations of the present invention. As set forth
below, at least one formulation of the present invention
demonstratcd a markedly improved SPF value following
repeated applications. After the formulation of Example 30
was ivitially applied to certain subjects (c.g., Subject 7),
repeated application/rinse on subsequent days over 4 period
of five days more than tripled the SPF. values of the
formulatjon, demonstrating beneficial cumulative eﬁeéts}' of
repeated usage. ‘

Testing was originally done only for Subject Nos. 4, 5,
and 6. However, the tests performed on Subject Nos. 4, 5,
and 6 were not imended to identify SPF values over 4.7.
Accordingly, the tests werc repeated for Subjects 7, 8, and
9,

e
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MULTIPLE APPLICATIONS

SPY Results - Day One

Composition  (Tnitial Application) SPF Results - Day [ive

Example 13 Subject 4 - 3.0

© Subject 5 - 4.7
Subject 6 - 2.4
Average: 3.37
Subject 4 -~ A0
Subject § - 4.7
Subject 6 - 2.4
Average: 337

Subject 4 - 3.0
Subject 5 - <1.9
Subject 6 - 2.4
Average: <2.43
Subject 4 - 3.7
Subject § - <19
Subject ¢ - 2.4
Average: <267

Example 15

Example 30 Subject 4 - 4.7 Subject 4 - »4.7%
Subject 5 - 2.4 Subject 5 - 4.7
Subject 6 - 47 Subject 6 - =47

Average: 3,93
Subject 7 - 3.7
Subject 8 - =47
Subject 9 - 4.7
Average: »4.37

Average: »4.70
Subject 7 - 12,8
Subjeqt 8 - 12.5
Subject 9 - 10.0
Average: 11.67

Example 30

*Testing was not done to identify SPF results over 4.7 in this instance,

6. Triethanolamine (TEA) Based Sunscreen
Composition

. Example 32 discloses a TEA based sunscreen composi-
tion d¢cording to,a further variation of the present invention.

- EXAMPLE 32

Hard Paraffin 25.0
Soft Paraffin 11,75
Liquid Paraffin 350
{fCetostearyl Alcohol 5.00
Triethanolamine 0.7¢
£ Stearic Acid 0.20
Sungcreen As needed
7 QS DI Water 100,00

"The composition of Example 32 was preparcd by melting
the stearic acid with the oil being emulsified. The TEA was
mixed with the water component and was warmed to the
same temperature as the oily mixture. The oily ¢mulsion was
then added to the aqueous solution with constant but gentle
stirring. This procedure was continued uniil the emulsion
was cold, Vigorous stirring was avoided lo reduce frothing.

Those skilled in the art can now appreciate from the
foregoing description that the broad teachings of the present
invention can be implemented in a variety of forms,
Therefore, while this invention has been described in con-
nection with particular examples thereof, the true scope of
the invention should not be so limited since other modifi-
cations will begome apparent 10 the skilled practitioner upon
a study of the drawings, specification and following claims.

What we ¢lain’ is:

1. A composition for use as a sunscreen for application
during washing to the skin of a wearer, the composition
comprising;

“.a'sodp component for cleansing the wearer's skin:
al least two photoprotective agents in a total amount of
between about 0.1% and 25.0% by weight, said at least
two photoprotective agents including at least one
organic photoprotective agent and at least one inor-
ganic photoprotective agent, said at least one inorganic
photoprotective agent belng sclected from the group
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consisting of titanium dioxide and zine oxide, at least
one of said at least two photoprotective agents being
encapsulated in a time-release capsule;

a carrier in an amount of between about 0.1% and 40.0%
by weight;

a fongevity and substantivily enhancing agent in an
amount of between about 0.1% and 20.0% by weight,
said longevity and substantivity enhancing agent being
selected from the group consisting of ethoxyldiglycol
and a carboxylate-based emollient; and

water in an amount of between about 5.0% and 95.0%,

whereby said encapsulation of said at lexst one of said at
least two photoprotective agents provides time released
delivery of said encapsulated photoprotective agem to
the wearer's skin.

2, The composition for use as a sunscreen accordlng to
¢claim 1, wherein said at least one organic photoprotective
agent is tzken from the group consisting of octylmethoxy
cmrmnalc and oxybenzone.

The mmpomurm for use as a sunscreet acwrdmg to
c,lalm 1, wherein said at least two photoprotective agents are
provided in an amount of between about 1.0% and 15.0% by
weight.

4. The composition for use as a sunscreen according to
claim 1, wherein said at least two photoprotective agents are
provided in an amount of between about 3.0% and 10.0% by
weight.

5. The composition for use as a sunscreen according 1o
claim 1, wherein said soap component is provided in ao
amount of between about 1.0% and 20.0% by weight.

6. The composition for use as a sunscreen according o
claim 1, wherein said soap component is provided in an
amount of between about 5.0% and 10.0% by weight.

7. The composition for use as a sunscreen according 1o
claim 1, wherein said soap component COmPris¢s One or

w

10
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12. The composition for use as a sunscreen according to
claim 11, wherein said photoprotective agent is primarily an
energy blocking agent.

13. The composition for use as a sunscreen according to
claim 12, wherein said energy blocking agent is selected
from the group consisting of titanium dioxide and zinc
oxide.

14. The composition for use as a sunscreen according to
claim 11, wherein said photoprotective agent is primarily an
energy absorbing agent.

15, The compasition for use as a sunscrecn according to
claim 14, wherein said encrgy absorbing agent is selected
from the group consisting of octylmethoxy cinnamate and
'oxybcnzoné ‘

16 ThHe composition for use as a sunscroen according to
claim 11, Wherein said longevity and substantivity enhanc-
ing agent ‘s 2 skin penetration enhancer.

177 A cémposition for use as 3 sun:
dhiring washing, the composition comprising:

2 parathn; i
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more surfactants taken from the group comsisting of

detergents, weiting agents, and emulsifiers.

8. The composition for use as a sunscreen according to
claim 1, wherein said soap component is a soapless cleanser.

9. The composition [or use as a sunscreen according 1o
¢laim 1, further including glycerin.

10. The composition for use s a sunscreen according: ta
claim 1, wherein said at least one inorgamic phoLomecdwe
agent is composed of micronized particles.

11. A composition for use as & sunscreen for apphcatwn
during washing, the composition comprising:

a sunscreen agent in an amount of between about 0.1%
and 25.0% by weight, said sunscreen agent comprising
at least two photoprotective agents, said at least lwo
pholoprotective agents including at least one organic
photoprotective agent and at least one inorganic pho-
toprotective agent, at least one of said at least two
photoprotective agents being encapsulaied in a time-
release capsule;

a soap component in an amount of between about 0.1%
and 40.0% by weight;

a longevity and substantivity enhancing agent in an
amount of between about (.14 and 20.0% by weight,
said longevity and substantivity enhancing agent being
a skin penetration enhancer, said skin penetration
cnhancer being selected from the group consisting of
ethoxyldiglycol and a carboxylate-based emollient; and

waler in an amount of between about 5.0% and 93.0%,

whereby said encapsulation of said at least one of said at
least two photoprotective agents provides time released
delivery of said encapsulated photoprotective agent o
the wearer’s skin.

40

S
e

b
f)

cetastearyl alcohol; /

an acid, /

a photoprotective agent encapsulated in a iime-release

capsule; and -

water,

18. A composition for use as a sunscreen for application
during washing to the skin of a wearcr, the composition
comprising;

a soap component for cleansing the wearer's skin;

at least two photoprotective agents, said at least two

photoprotective agents including at least one organic
photoprotective agent and at least one inorganic pho-
toprotective agent, at least one of said at least two
photoproteclive agents being encapsulated in a time-
release capsule;

a carrier in an amount of between about 0.1% and 40.0%

by weight,

a-longevity and substantivity enhancing agent in an

Camount of between 0.1% and 20.0% by weight, said

longevity and substantivity enhancing agent being a
- skin-penetration enhancer; and

waler 1 an amo‘unt of between about 5.0% and 95.0% by

£ weight. i

119 The: composmon for use as a sunscreen according to

claifi'18,"wherein said at least two photoprotective agents
total between about 0.1% and 25.0% by weight,

20: The composition for use as a sunscreen according to
claim 19, wherein said al least one inorganic photoprotective
agent is selected from the group consisting of titanium
dioxide and zinc oxide.

21. The compositian for use as a sunscreen according to
claim 18, wherein said longevity and substantivity enhanc-

s ing agent is & skin penetration enhancer.

22. The composition for use as a sunscreen according to
claim 18, wherein said at least one organic photoprotective
agent is taken [rom the group consisting of octylmethoxy
cinnamate and oxybenzone,

23. The composition for use as a sunscreen according to
claim 18, wherein said at least two photoprotective agents
are provided in an amount of between about 1.09% and 15.0%
by weight.

24. The composition for use as a sunscreen according to
claim 18, wherein said at least two photoprotective agents
are provided in an amount of between about 5.0% and 10.0%
by weight.

lication”
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIRECCION DE NUEVAS CREACIONES

2020
Bogota, D.C,,

Abogado:
JUAN PABLO CADENA SARMIENTO

ASUNTO: Radicacién No. 07 039 082

Tramite 002.
Evento 001
Actuacion . 430
Oficio NN
Folios

Como resultado del Examen de Fondo; realizado con fundamento en el articulo 45
de la Decision 486 de la Comision de la Comunidad Andina, se comunica:

Documentos estudiados:

Descripcion: Folios 5 a 45 como se radicé inicialmente.
Reivindicaciones: Folios 46 a 51 como se radico inicialmente.
Prioridad: 10/976,100 2004-10-27 US

R

Objeto de la Invencion
Titulo de la invencién: “Novedosa composicién para el cuidado de la piel.”

Problema Técnico Planteado: “Necesidad de disponer de una composicion para el
cuidado de la piel que pueda ser aplicada cuando la piel se encuentra himeda, por
ejemplo, en la ducha o en el bafio, pero que pueda ser esencialmente enjuagaday
simultaneamente dejar suficiente agente acondicionar o humectante on el objeto de
proteger la piel y aportarle un efecto humectante de larga duracion (f.25)"

Solucién: “Proporcionar composiciones para el cuidado de la piel que puedan ser
aplicadas en el bafio o en la ducha e incluyen cationes metalicos polivalentes y
acidos de cadena larga, los cuales reaccionan al ser aplicando en la ducha o en el
bafio, a fines de formar un depdsito delgado de sales insolubles, mejorando de este
modo la retencion delos aceites humectantes y de los agentes acondicionadores”

Exp. 07 039 082— Primer Art. 45.
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IPC: AB1K 031/551, AG1P 0_35/000, CQ7D 487/004; ‘,
Analisis de la Solicitud de Patente |
Reivindicaciones (Art 30 D 486, Art 22 PCT)
Claridad, Concisién y Soporte en la Descripcion:

La reivindicacion 1 reclama una composicidon que contiene los componentes i, ii, y
iii, que respectivamente representan: cationes metalicos polivalentes, acidos de
cadena larga y un componente a base de aceite insoluble en agua. Como se puede
observari, ii y iii representan un grupo muy amplio de compuestos, lo gue conduce
una alta cantidad de posibles composiciones. Se concluye que la reivindicacion 1
carece de concisién. Deberia disminuirse el alcance de cada uno de los
componentes i, ii y iii.

Por otro lado, los ejemplos presentados en la Descripcidn incluyen muy pocos
compuestos en comparacién a los reclamados. Dado que la materia reclamada
incluye innumerables opciones de composiciones que no son presentadas en la
Descripcion. Se concluye que lo reivindicado carece de Soporte en la Descripcion,
Se deberia restringir el alcance de la reivindicacién 1.

La reivindicacion 5 presenta acidos grasos que incluyen un nimero indeterminado
de acidos grasos: ¢15-40. Se concluye que la reivindicacidn mencionada, carece
de Concision. Ser deberia restringir a aquellos acidos grasos que han sido parte del
desarrollo de la presente invencidn.

Las reivindicaciones 12, 27 y 28 no agregan ninguna caracteristica que ayude la
definicion de la composicion de interés. Se concluye que no las reivindicaciones 12,
27 y 28 no son claras. Se deberfan retirar del.capitulo reivindicatorio.

Se anota que en el caso de composncuones se deberian reclamar por las
caracteristicas técnicas esenciales que la hacen nueva e inventiva sobre el estado
de técnica, lo que eslicomponentes y « cantldades de los mismos en la composicion; \‘{
se recomienda reclamar 1a- composicion de acuerdo a dichos parametros y no por
el efecto de la composicién sabre la piel, la forma en que esta reacciona con el
agua o el resultado que se alcanza con ella’ pues esto no define lo que se reclama.

Determinacion del Estado de la Té,é’hica -

El Estado de la Técnica se determind é’on baéé en la fecha de presentacion de la
solicitud de patente 2004-10-27 y se encontraron los siguienies documentos que
anticipan el objeto de esta solicitud:

Item Documento Titulo” Fec_ha ‘!‘f
Publicacién
Personal cleansing compositions having
D1 US 6217852 photoprotective agents 17.04.2001

Exp. 07 039 082~ Primer Art. 45,
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Analisis de Patentabilidad (Art 14 D486)
Novedad (Art 16 D486)

La reivindicacion 1 dice: una composicion para el cuidado de la piel que incluye. i.
cationes metalicos polivalentes, ii. Acidos de cadena larga, iii. Un componente a
base de aceite insoluble en agua. (ver folio 46)

D1 revela composiciones para ser usadas como un protector solar que pueden ser
aplicadas durante el lavado que incluye oxido de zinc, emolientes y surfactantes.
(f.81, portada; col.1, In. 5-15; col.6,In. 37,51, 54, 66), acidos grasos, p.ej. palmitico
(col.9, In.35-40), agua, ghcerol y propllenoghcol como mejoradores de absorcion
(col.9,1In. 17; col.10, In. 45-50), surfactantes o emulsificantes de multiple naturaleza,
(col.11, In, 30-65; col, 12, In. 1-30), agua purificada al 30-60% (col 12, In. 35),
agentes adicionales como antimicrobianos; antioxidantes, buffer, y agentes
secuestrantes (col. 12, In 50-55), ceras de hldrocarburos siliconas y de triglicéridos
(col.13, In.25-30)

D1

Caracteristicas esenciales de la Solicitud US 6217852

Una composicion para el cuidado de la piel ' SI. (£.81, portada; col.1, In. 5-15).

i. cationes metalicos polivalentes Sl. (col.B, In. 37, 51, 54, 66)
ii. Acidos de cadena larga ‘ Sl. (col.9, In.35-40)

iii. Un componente a base de aceite insoluble en agua Sl. (col. 13, In,25-30)

Como se aprecia en el cuadro, la anterioridad D1 presenta ejemplos espemflcos de
elementos que caen dentro del alcance de ‘cada uno de los grupos i, ii, y iii
presentados por la presente sollc;ltud De esta. manera se concluye que la
reivindicacion 1y sus dependientes carecen de novedad

Conclusion

Los requisitos de Patentabilidad '\dé\ la preséjjft’é S_olici';tud se encuentran afectados
asi: | o

Documento Reivindicaciones afectadas Requisito que
‘ B - afecta
D1 US 6217852 1-28 Novedad

En cumplimiento del articulo 45 de la Decision 486 de la Comisién de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de 60 dias contados
a partir de la fecha de notificacién de la presente comunicacion. En caso de no dar
respuesta al presente requerimiento, o si a pesar de la respuesta subsistieran los
impedimentos para la concesion, se denegara la patente.

Exp. 07 039 082— Primer Art. 45.
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Notifiquese el presente oficio conforme alo dlspuesto en el numeral 5.2, literal e),
del capitulo quinto del titulo primero de la Circular Unica NO 10 de 2001,

W

ALIX CARMENZA CESPEDES DE VERGEL
Directora de Muevas Creaciones (C) o

El anterior requerimiento fue notificado por. fijacion en lista, de fecha

\ CONCEPTO TECNICO i EXAMINADOR TECNICO

, NUMERO: 2812 C6digo:202092

Exp. 07 039 082~ Primer Art. 45.



