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UNITED STATES DISTRICT COURT

DISTRICT OF NEVADA
LAUGHLIN PRODUCTS, INC., ) Case No- AL
Plaintiff, CV _§-03-1538- CM-

V.

VINCENT EBARB, d/b/a Maui

Tanning,

)
)
Defendant. %

COMPLAINT AND DEMAND FOR JURY

Plaintiff Laughlin Products Inc. ("Laughlin”) asserts its Complaint against

defendant Vincent Ebarb as follows:

PARTIES

1. Plaintiff Laughlin is a Texas corporation having its principal place of

business at 3506 Blueberry Hill, Grapevine, Texas 76051.
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1 2. Defendant Vincent Ebarb, d/b/a Maui Tanning is an individual
2 doing business at 10870 E. Eastern Ave. #100, Henderson, NV 89052, where

3| defendant can be served.
4 JURISDICTION AND VENUE
> 3. This is an action for patent infringement brought under the patent

61| laws of the United States, 35 U.S.C. § 271 et seq. Jurisdiction of the patent

7 infringement claims is conferred on this Court under 28 U.S.C. §§ 1331 and

811 1338(a).

? 4. This Court has personal jurisdiction over defendant under Federal
10| Rule of Civil Procedure 4(k)(1)(A).
1 5. Venue is proper in this district under 28 U.S.C. § 1391 because the
12|| unlawful activities herein alleged were performed in whole or in part in this
13| district and defendant resides in and does business in this district.
14 FACTUAL BACKGROUND
15 6. Plaintiff is the owner of U.S. Patent No. 5,922,333 ("the ‘333 patent”)
16

titled "System for Automatically Coating the Human Body." The ‘333 patent

171 describes and claims a system for spray applying self-tanning solutions and other

18 compositions onto the human body. Plaintiff licenses others to manufacture and

19 || sell the system of the ‘333 patent to businesses and individuals. A true and

20 || correct copy of the “333 patent is attached hereto as Exhibit A.

21 7. Plaintiff is the owner of U.S. Patent No. 6,298,862 ("the ‘862 patent")

22l titled "Mett.od of and Apparatus for Automatically Coating the Human Body:

23 Fogging Technology.” The ‘862 patent describes and claims a method and

24 apparatus for spray applying self-tanning solutions and other compositions onto

2| the human body. Plaintiff licenses others to manufacture and sell the method

261l and apparatus of the ‘862 patent to businesses and individuals. A true and

27\l correct copy of the ‘862 patent is attached hereto as Exhibit B.
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8. Plaintiff is the owner of U.S. Patent No. 6,474,343 ("the ‘343 patent”)
titled "Methcd of and Apparatus for Automatically Coating the Human Body."
The ‘343 patenf describes and claims a method and apparatus for spray applying
self-tanning solutions and other compositions onto the human body. Plaintiff
licenses others to manufacture and sell the method and apparatus of the 343
patent to businesses and individuals. A true and correct copy of the ‘343 patent
is attached hereto as Exhibit C.

9.  On information and belief, defendant operates within this district a
system for spray applying self-tanning solutions and other compositions onto the
human body ("The System").

COUNT ONE - PATENT INFRINGEMENT OF U.S. PATENT NO. 5,922,333

10.  Plaintiff realleges and reasserts paragraph 1 through 9 above.

11. Defendant's use of The System constitutes infringement of the
‘333 patent under 35 U.S.C. § 271.

12.  Plaintiff has suffered damages as a direct result of defendant’s
infringemenit. Under 35 U.S.C. § 284, plaintiff is entitled to damages adequate to
compensate for the infringement, including lost profits, but not less than a
reasonable royalty.

13.  On information and belief, defendant’s infringement of the ‘333
patent is willful. Plaintiff is therefore entitled to enhanced damages under 35
U.S.C. § 284. Plaintiff also requests that the Court hold this to be an exceptional

case.
COUNT TWO - PATENT INFRINGEMENT OF U.S. PATENT NO. 6,298,862
14.  Plaintiff realleges and reasserts paragraph 1 through 9 above.
15. Defendant's use of The System constitutes infringement of the ‘862

patent under 35 U.S.C. § 271.
16.  Plaintiff has suffered damages as a direct result of defendant’s

infringement. Under 35 U.S.C. § 284, plaintiff is entitled to damages adequate to

Page 3 of 5
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compensate for the infringement, including lost profits, but not less than a
reasonable royalty.

17.  On information and belief, defendant's infringement of the ‘862
patent is willful. Plaintiff is therefore entitled to enhanced damages under 35
U.S.C. § 284. Plaintiff also requests that the Court hold this to be an exceptional
case.

COUNT THREE - PATENT INFRINGEMENT OF U.S. PATENT NO. 6,474,343

18.  Plaintiff realleges and reasserts paragraph 1 through 9 above.

19. Defendant's use of The System constitutes infringement of the “343
patent under 35 U.S.C. § 271.

20.  Plaintiff has suffered damages as a direct result of defendant's
infringement. Under 35 U.S.C. § 284, plaintiff is entitled to damages adequate to
compensate for the infringement, including lost profits, but not less than a
reasonable royalty.

71.  On information and belief, defendant's infringement of the ‘343
patent is willful. Plaintiff is therefore entitled to enhanced damages under 35
U.S.C. § 284. Plaintiff also requests that the Court hold this to be an exceptional

case.
COUNT FOUR - INJUNCTIVE RELIEF
22.  Plaintiff realleges and reasserts paragraphs 1 through 21 above.
23.  Plaintiff will be irreparably harmed if defendant’s patent

infringement continues.

24.  The balance of equities favors a preliminary injunction in favor of
plaintiff. Plaintiff therefore requests a preliminary injunction prohibiting
defendant and anyone else in active concert with defendant from using the
system or taking any other actions that would infringe the ‘333, the ‘862, or the
‘343 patent.

Page 4 of 5
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JURY DEMAND

25.  Plaintiff requests a jury trial of all issues in this action so triable.

WHEREFORE, plaintiff respectfully requests that this Court enter
judgment in its favor and against the defendant, as follows:

A. Determining that defendant has infringed the ‘333 patent;

B. Determining that defendant has infringed the ‘862 patent;

C. Determining that defendant has infringed the ‘343 patent;

D. [Entering a preliminary and, ultimately, a permanent injunction as
requested above restraining defendant and anyone else in active concert with
defendant, from using the infringing system or taking any other actions that
would directly or indirectly infringe the ‘333, the ‘862, or the ‘343 patent;

E. Entering an award of enhanced damages under 35 U.S.C. § 284;

F. Determining hat this case is exceptional, and awarding plaintiff its
reasonable costs, expenses and attorney’s fees, under 35 U.S.C. §285;

G. Determining that plaintiff recover such other and further relief as

»""

this court may deem appropriate.

MORRIS PYCKERING & SANNER

By: é&)ﬂﬂ/

Margaé:;t . Sanner, NV Bar No. 6813
]enn%r Hivan Parker, NV Bar No. 7478
900 Bank of America Plaza

300 South Fourth Street

Las Vegas, Nevada 89101

MICHAEL A. O'NEIL, P.C.

Michael A. O'Neil, TX Bar No. 15285000
Kevin Nash, TX Bar No. 14811100
Justin B. Kimble, TX Bar No. 24036909
5949 Sherry Lane, Suite 820

Dallas, Texas 75225

(Pro hac vice application to be submitted)

Attorneys for Laughlin Products, Inc.
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SYSTEM FOR AUTOMATICALLY COATING antimicrobials,
THE HUMAN BODY thickeners,
RELATED APPLICATIONS solveats,
5 emulsifiers,
This application claims priority from Provisional Appli- fragrances,
cation Ser. No. 60/039,489 filed on Feb. 28, 1997, and No. surfactants
60/052,498 filed on Jul. 14, 1957. o
stabilizers,
TECHNICAL FIELD Sum-screens,
The present invention relates generally to systems for pH.ad]uf'.tcrs
automatically coating the human body or selected parts anti-caking agents,
thereof with predetermined fluids, More particularly, the ingredients to alter the color reaction.
invention relates to an automated self-tanning system. Users of these products often experience significant prob-
1s lems associated with the current methods for applying

BACKGROUND OF THE INVENTION

The application of various fiu'ds to all or selected parts of
th: human body has been known literally for centuries.
However, despite the long standing and wide spread practice
of coating the human body with various fluids, there has
never been a successful way of automatically coating the
human body. Therefore, prior to the present invention, it has
been necessary to apply fluids 1o the body manually.

Manual application of fluids fo the human body results in
numerous disadvantages. First, it is almost impossible (o
uniformly coat the buman body with fluids using manual
application techniques. This is true even in the case of fluids
that are provided in aerosol or spray form because such
fluids must be rubbed in after application. Second, the
application of fluids to certain parts of the human body, for
example, the back, require the svailability of an assistant in
order that proper manual application can be attempted.

The foregoing difficulties are particularly apparent in the
case of artificial tanning processes. Artificial tanning has
been known for more than 40 years, with artificial tanning
products appearing on the U.S. market as early as 1959. The
two key types of tanning processes are by colorants and
bronzets.

Tanning by colorants is based on the color reaction which
occurs between components of tbe skin and the colorant.
The most commonly used chernical for artificial tanning is
dihydroxyacetone (DHA). It is widely used in commercial
artificial tanning products, and is recognized as safe and
effective by the U.S. Food and Drug Administration (FDA).
DHA reacts solely with the siratum cormncum. It interacts
with amines, peptides and fre: amino acids to generate 2
Maillard reaction. The resulting products are cyclic and
lincar polymers that have a ycllow or brown color.

Two common bronzers are juglone and lawsone. Both are
naphthoquinones. Whea applicd to skin, lawsone produces
an orange hue and juglone preduces a greenish-brown lan.
They are sometimes used in combination with DHA to
modify the color or hue of the tan or 10 intensify the color.

Numerous forms of artificial tanning products are now on
the market. They include:

lotions,

creams,

gels,

oils,

sprays.

These products are mixtures of a chemically-active skin
colorant or a bronzer with cornbinations of the following:

rmoisturizers,
preservatives,

25

39

35

50

55

60

artificial tanning formations to skin. These problems include
the following.

If not properly dried, the formulation will streak or form
blotches with time. The net result is a very non-uniform
tan, with light or dark streaks or blotches.

Certain parts of the body will stain more intensely when
the formulation is spread manually. This differential
staining is due to enhance absorption of certain skin
tissue and the tendeacy of cerlain tissue to retain more
formulation. The result is that as the formulation is
being spread manually, certain tissue absorb or trap
more formulation (e.g., the wrinkles in the elbows and
knees and the dense tissue in the palms).

Most products designed for manual application require
componeats such as thickeners and polymers, which
often inhibit the cfficacy of DHA.

Current formulations typically take sbout 20 minutes 1o
dry to the touch, and about 1 hour before not
transferring from skin to textiles.

Application of artificial tanning products is additionally
complicated by the tendency of these formulations to
stain materials containing amine molecules, includ-
ing certain fabrics, certain types of carpet, and cer-
tain wall coverings and paint.

In spite of all of these problems, artificial tanning is
becoming increasingly popular. It is apparent that a need
exists for a superior application system which salves the
foregoing problems.

There is also a need for a superior applications system for
many other applications, including but not limited to:

self-tanning formulations,
SUNSCreens,

sunian lotions,

tanning accelerators,
sugbum treatments,
insect repellants,

skin toners,

skin bleaches,

skin lighteners,
anti-microbial compositions,
moisturizers,

exfoliants,

nutriments or vitamins,
massage aides,

muscle relaxants,

skin treatment agents,
burn treatment agents,
decontamination agenis,

Page 12 of 59
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cosmetics,

wrinkle treatments or remov2rs.

There are specific and significant problems with the
manual coating of each of thzse products. The artificial
tanning application provides a good illustration of the types
of problems normally encountered when manually coaling
these products. Artificial tanaing is also one of the most
demanding applications in that uniformity of the coating is
critical to assure uniform tanniag.

SUMMARY OF THE INVENTION

The present invention comprises a system for automati-
cally coating the humaa body, including a method of and
apparatus for uniformly and rajidly coating all or sclected
parts of the human body. The system includes apparatus
which atomizes (also referred to as aerosolization,
nebulization, mist generation, fog generation or spray
gencration) a chemical composition and deposits it uni-
formly over all or selected parts of the human body. It is not
necessary for the individual 1eceiving the treatment nor
aayone clse to manually apply any of the formulation. Also,
a containment system is provided which restrains and col-

lects residue from the application process. The system can
optionally recycle the materials used.

There are several major advantages resulting from the use

of the invention:

Uniform application minimives or climinates streaking,

No assistant is required for applying the composition,

The entire skin surface receives the same exposure to the
composition, so the uniformly of the coating is greatly
enhanced over manual application,

The optimal formulation for alomization is very simple,
and does not require the addition of components which
may inhibit the efficacy of the applied material,

The application time can be as quick as a few seconds, and
complete drying can occur in just a few minutes,

The containment system drastically reduces the uawanted
environmental impact,

Multiple applications can b: used to bettcr control the
amount of material appliec| per unit arca, and additional
substances can be applied in separate applications.
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BRIEF DESCRIPTION OF THE DRAWINGS

A more complete understanding of the invention may be
had by reference to the following Detailed Description when
taken in conjunction with accompanied Drawings, wherein:

FIG. 1 is a flow chart illustrating the invention;

FIG. 2 is a diagrammatic illusiration of the system for
automatically coating the buman body of the present inven-
tion comprising the minimum requirements thereof;

FIG. 3 is an illustration similar to FIG. 2 wherein the
system of the present invention is further provided with
containment apparatus;

FIG. 4 is an illustration similar to FIG. 3 wherein the
system of the present invention is further provided with an
air ventilation apparatus;

FIG. 5 is an illustration similar to FIG. 4 wherein the
system of the present invention is further provided with
collection apparatus for residual spray;

FIG. 6 is an illustration similar to FIG. 5 wherein the
system of the present invention is further provided with
apparatus to effect rotation of the human body being coated;

FIG. 7 is an illustration similar to FIG. 6 wherein the
system of the present invention is further provided with
multiple discharge nozzles; and

FIG. 8 is an illustration similar to FIG. 5 wherein the
system of the present invention is adapted to the coating of
a selected part of the human body,

DETAILED DESCRIPTION OF THE
INVENTION

Referring now to the Drawings, and particularly to FIG.
1, the system for automatically coating the human body of
the present invention may comprise an automated coating
system for numerous types of formulations, including but
not limited to the application of:

self-tanning formulations,

sunscreens,

suntan lotions,

tanning accelerators,

sup-burn treatments,

insect repellants,

skin toners,

skin bleaches,

skin lighteners,

anti-microbial compositions,

moisturizers,

exfoliants,

nutriments or vitamins,

massage aides,

muscle relaxants,

skin treatment ageats,

burp treatment agents,

decontamination agents,

cosmetics,

wrinkle treatments or removers.
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The first component of such a system is the chemical
composition. The suitability of a composition for coating is
strongly influenced by its visccsity, with the preferred vis-
cosity being close to that of water (1 centipoise). Compo-
sitions with viscosities in the 1 to 10 centipoise range
generally atomize well, and viscosities in the 10 to 100 range
can be atomized, but the resuliing spray is not as fine. Higher
viscusities can be atomized, and will work, but the spray is
not as fine. Most currently marketed compositions of the
aforementioned applications car be made suitable for atomi-
zation either as is or with appropriate dilution.

By way of example, a more detailed description of
functional compositions: for use in practice of the invention
will be based on artificial tanning compositions. Four such
compositions are given in Compositions 1, 2, 3 and 4.
Individuals skilled in this art caa create other compositions.

Ingredient %
_COMPOSIITON 1
Dihydsoxyacelone 3
Watcr 97
_COMPOSITON 2
Drihydroxyacetone 30
Denatured Ethanol 20.0
Water 710
_COMPOSITION 3
Dikydroxyacetone 120
Denature Ethanol 200
Weter 68.0
_COMPOSIION 4
Dihydroxyacetone 100
Commercial Sunless- 15.0
Tanning Lotion
‘Water 750

By way of example, suitable commercial preparations
include Coppertone® Oil-Free Sunless Tanner (Schering-
Piough, Memphis, Tenn.), Neutrogena® Glow Sunless Tan-
ning Lotion for Face and Body (Neutrogena, Los Angeles,
Calif), and Kroger® Sunless Tanning Cream (Kroger,
Cincinnati, Ohio).

Compositions 1, 2 and 3 are greatly simplified versions of
the formuiations now on the market or reported in the past.
This simplification is possible due to the use of the present
invention for applying compos tions to skin. These simpli-
fied compositions have several advantages over more com-
plex formulations, including:

faster drying,

Iess potential inhibition of DHA efficacy,

less potential for imitation from chemical components
(because there are fewer components),

less residue on the skin,

less expensive,

more environmentally friendly.

Composition 4 illustrates how a commercial formulation
not particularly well suited for atomization can be diluted,
effectively atomized and uniformly coated on human skin.
Similar dilutions of products rzpresenting the other afore-
mentioned applications can b: effectively atomized and
coated on human skin.

Apreferred colorant is DHA. DHA is available from Rona
(Hawthorne, N.Y.). It is effective, safe, and approved by the
FDA for this application. The preferred DHA concentration
is 0.5% to 20%, with a more preferred range of 3.0% to
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15.0%, and a most preferred range of 5% to 12%. Numerous
other colorants can also be used. Those agents include, but

are not limited fo:
crotonaldehydc
pyruvaldehyde
glycolaldehyde
glutaraldehyde
otho-phthaldehyde
sorbose
fructose
erythruiose
methylvinylketone
food coloring
Various dyes and UV blocking agents can be covalently

linked to the colorant or can be mixed into the composition

with the colorant.

Bronzers can also be used in combination with or as an
alternative to DHA. Bronzers which can be used include, but
are not limited to, lawsone and juglone. Combinations of
DHA and bronzers can also be used, and can be used to
modify the resulting color (hue) and intensity of the tan. The
preferred range for lawsone and juglone is 0.5% to 10.0%
with the more preferred range of 1.0% to 5.0%. There is no
pH adjustment required for these compositions, although the
pH can be adjusted to alter the hue of the resulting tan and
1o alter the dihydroxyacetone stability. The optimal tanniog
occurs with DHA at a pH of below 6.0, preferably with the
solution at pH 3.0 to 4.0. Unbuffered DHA has a pH of about
5.5. The pH on the surface of human skin is also about 5.5.
Nonetheless, these formulations can be used over a wide pH
range, and buffers or pH adjusters can be added.

Alcohol can be added to the composition to accelerate the
rate of drying. Denatured ethanol (USP grade, commodity
chemical) works well in this capacity. The preferred range
for alcohol concentration is from 1.0% to 50.0%, with a
more preferred range from 10.0% to 30.0%, and a most
preferred concentration of 20.0%.

Other potential additives include:

moisturizers,

preservatives,

antimicrobials,

thickeners,

solvents,

emulsifiers,

fragrances,

stabilizers,

sun-screens,

surfactants,

pH adjusters,

anti-caking agen(s,

ingredients to alter the color reaction.

It typicaily requires about 100 ml of a 5.0% DHA com-
position to obtain a medium to dark tan over an entire adult
body (about 2 square meters of skin). A single application of
about 150 ml of a 12% dihydroxyacetone composition over
an eatire adult human body will result in a very dark tan. The
exact amount of dihydroxyacetone required depends on the
skin type and intensity of tan desired. The tan can last for
about 2 to 7 days, but usually lasts for 3 to 4 days. Multiple
applications will darken the tan.

The second component of the invention is the atomization
of the composition. The required atomization can be
obtained by a host of ways, most of which involve passing
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the composition through an crifice under pressure. Methods
now used to atomize soluticns include the use of the
following systems:

air atomization

siphon feed _
gravity feed .
pressure feed

internal atomization

¢xternal atomization

low pressure low volume

high volume low pressire

airless atomization
pressurized through small orifices

air-assisted

air-assisted heated

clectrostatic

using charged particles
heated charged particles
high speed rotational atomizers

ultrasonic

These forms of atomization are the basis for most meth-
ods of producing atomized sprays, including misting and
ncbulization.

Using a single airless sprayer with a tip orifice of 0.6 mm,
with a circular spray pattern of 12 inches at 12 inches from
the tip, and with a flow rate of approximately 400 ml/min.
the entire body (excluding the bottom of the feet) of an
average-sized person can be coated with solution in 5 to 15
seconds. In practice, the underside of the feet usually get
slightly tanned also from exposure to small quantities of
residual artificial tanning compoasition on the floor of appli-
cation area The use of a single airless sprayer to apply a
composition to buman skin is ilustrated in FIG. 2. In this
figure and subscquent figures, LI designates the orifice for
atomization of the composition, 12 designates the atomized
spray, and 13 designates the stbject being sprayed. In this
configuration, an operator must direct the flow of the spray.
The configuration illustrated in FIG. 2 would also work for
any of the other atomization methods aforementioned, and
for any of the applications afcrementioned. The preferred
atomization method is the pressure-fee air-atomization
system, with an intemal or ext:rnal atomization configura-
tion.

For a person to be coated as illustrated in FIG. 2 with an
artificial tanning composition Jor any composition of the
applications aforementioned), several precautions should be
taken. First, the person should hold their breath during the
application and during the time required for the spray to
clear. If this process is done in an open area, the coating
stould take about 5 to 15 seconds and the clearing of
residues should take 1 to 10 seconds. Thus, the person would
need to hold their breath for 6 lo 25 seconds. Alternatively,
they could wear a filter over their mouth, have a filter inside
of their mouth, or use a breathiag tube. They can also wear
nose plugs or filters. Second, the eyes should be protected
even though most of these formulations are not likely to
injure the eyc. The simplest and most effective protection is
to keep the eyes closed. Goggles or patches also work well,
although they leave uncoated areas that must be subse-
quently coated manually. Next, srecautions need to be taken
if one wants to avoid the exposure of scalp hair. Scalp hair
can be protected with a shower cap or any other similar
protective covering impervious to the coating compositions.
Also, hair can be coated with a vzater insoluble material such
as petroleum jelly. Similar protection can be used to protect
hair on any other parts of the body. Next, if atomization is
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from a single source, it is recommended that the person
being coated turn while being coated, or that the coating
apparatus be moved around the person being coated, or there
be a combination of these movements. Finally, care must be
taken that the nozzle remain at lcast several inches from the
person being coated to prevent any possible injection of
composition inlo the person. Geperally, spray injection
occurs al pressures greater than 500 psi with the person
actually contacting the atomization orifice. The pressures
here are less than 80 psi, and more typically 10 to 40 psi, and
the person being coated should be a foot or more from the
orifice.

The issue of what to wear during coating is usually of
greal concern (o the person being coated. In the case of
coating with artificial tanning solution, the selection of what
to wear is a matter of preference for the person being coated.
The subject can be coated nude, with underwear, with a
bikini or a bathing suit, or with some form of pasties
covering their private parts.

The third component of the invention is containment of
the spray. Containment is illustrated in FIG. 3. In this figure
and subsequent figures, 14 and 15 designate side panels and
16 and 17 designate the top and bottom panels, respectively.
This type of containment is similar to the containment of
spray paint using paint booths in automobile refinishing.
Alternatively, spray containment can be obtained usiog
electrostatic forces, where the atomized spray is charged and
the residual charged spray is removed by activating charged
collection plates. Of course, precautions must be taken so
that the person being sprayed and the operator are isolated
from the charged plates.

Containment of the spray is very important for several
reasons. These reasons include but are not Limited to:

reducing wasle,

avoiding spray getting onto and staining items in the

immediate surroundings,

facilitating capture and recovery processcs,

better control of air flow,

better control of temperature and humidity.

This type containment facilitates the use of this invention
in enclosed areas such as stores or medical facilities.

Control of air and spray flow is very important to the
quality of the skin coating. It is highly preferable to have an
exhaust fan drawing the spray towards the person being
coated, and the residual composition out of the booth. In
FIG. 4 is shown the addition of an exhaust fan 18. The fan
offers several significant advantages to the invention. These
advantages include but are oot limited to:

better control of air flow
shorter exposure to residue spray, requiring less time to
hold breath or breathe through filter or air line

faster drying of the coated composition on skin

better qualily coating

The fan 18 should have a flow of 10 to 5000 cubic feet per
minute per square foot of opening, preferably 50 to 1000
cubic feet per minute per square foot, and most preferably
100 to 400 cubic feet per minute per square foot. At flow
rates of below 100 cubic feet per minute per square foot, the
air movement is sufficient to gride the atomized spray
through the containment arca At flow rates of 100 1o 400
cubic feet per minute per square foot, the atomized spray is
being actively drawn through the containment arca and the
application and drying process is enhanced. At rates above
400 cubic feet per minute per square foot, the atomized
spray is being accelerated and the exhaust flow plays a much
more prominent role in the application process. The flow
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rate of the air through the contazinment area is therefore a
major parameter which can be varied to modify the charac-
teristics of the coating of the ertificial tanning composition
to the skin. The drying time for the composition deposited on
skin is also effected by flow rate, with drying time decreas-
ing as flow rates increase. Al rates above 100 cubic feet per
reinute per square fool, the drying time (to the point of no
transfer to other surfaces upon contact) is less than 5
naiputes.

At any flow rate above 10 cubic feet per minute per square
foot, the residual atornized spray is completely removed
from the containment area within one second This rapid
removal is important to minimize the time the person being
tanned is exposed to spray and has the potential to inhale this
spray. In the absence of this air flow, the residual spray
Lingers in the area for several minutes, and traces can be
detected hours later. This vigorous flow also protects any
individuals or operators near the atomizing orifices from

back spray.
The final element of this invention is recovery, or filtering,

of residual composition. This feature preatly enhances the
utility of the invention becaus: it allows the system to be
self-contained in an indoor environment and promotes a
more environmentally friendly process. Without a recovery
system, there is a potential for 1he exhausted residue to stain
anything it contacts. Also, there could be an accumulation of
residue with time, One configuration of the recovery syslem
is. shown in FIG. 8. In this figure and subsequent figures, the
recovery system or filter is denated as 19. Recovery of both
particulates and solvents is possible. Potential filters include
a high-efficiency filter such as Binks' (Franklin Park, Ill.)
Paint Pockets or Columbus Industrics’ {Ashvilie, Ohio)
High-Capacity Supra Mini-Mesh, a form of a carbon filier,
a water-wash filter, or an exchange-type resin. The efficiency
of particulate and solvent removal should be greater than
99%. As an alternative to high-cfficiency filtering, the spray
residuals could be venled to the outside environment.

Additional features adding to the utility of the invention
are shown in FIG. 6 and FIG. 7. In FIG. 6 there is shown the
addition of a motorized turntatie 20. This turntable 20 wili
rotate the person being coaled. eliminating rotation by the
individual as a possible source of error or problems. It also
is a major convenience for the person being coated. The
preferred rate of rotation is in the range of 1 to 60 rpm, with
a more preferred range of 5 to 20 rpm, with a most preferred
rate of rotation of 12 rpm.

In FIG. 7 there is shown th: use of multiple atomizing
orifices. The use of multiple orifices facilitates the automa-
tion of this process, and reduces operator cffort and potential
error. It also reduces the lime required to fully coat an
individual. The typical round spray pattern is about 12
inches wide at 8 to 12 inches frcm the orifices, so a preferred
spacing of multiple orifices wil. be 8 to 12 inches apart, but
could be positioned from 1 to <8 inches apart. Fan patterns
from wide-angle nozzles at 18 iaches are typically 24 inches
long and 9 inches wide. Using the preferred configuration,
an individual can be coated in 5 seconds or less. In FIG. 7,
the orfices are aligned in a vertical pattern. The coverage of
more area at one time could also be obtained by rapidly
moving one or more orifices along a track or by rapidly
altering the angle of the orifice. Other patterns are possible,
including combinations of vertical and horizontally aligned
orifices. Orifices could also be aligned radially, with the
subject being sprayed with orif ces aligned from 0 to 360°.
Another alignment is a horizontal ring containing orifices
that surround the body. By vertically raising and lowering
the horizontal ring, the entire body or selected parts of the
body could be coated.
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In an open environmeant, such as a beach or a paik, a
modified version of configuration illustrated in FIG. 7 could
be used to rapidly coat an individual. It would even be
possible to have a walk-through coating system. An atom-
ized spray could be produced from multiple nozzles
arranged in a single line (as shown in FIG. 7), in two single
lines facing one another and about 36 to about 48 inches
apart, or multiple lines of nozzles. The preferred configu-
ration is multiple lines, with 4 lines being adequate. The
atomized spray results in an arca of intense atomized
solution, which would coat an individual standing in that
area. The residual spray would then be dissipated into the
surrounding eavironment. A fan could be used to accelerate
the removal of the residuals from the coating area.

FIG. 8 illustrates how the system of the present invention
can be used to tan a selected part of the body. In this case,
just the face is being tanned. In this figure the bottom panel
of the apparatus 22 contains an opening through which one
can insert his or her head. The top panel 23 is arched. The
high-efficiency filter is 19. The far and back panel is 15.

Alternately, the setup as shown in FIGS. 2-7 could be used
to tan only a select part of the body by protecling the arca

not desired (o be tanned with appropriate barrier apparel or
by screens between the atomized spray and the regions of the
skin oot to be coated. The barrier apparel could be any
material impervious to the atomized coating composition.
For example, materials appropriate for use with the afore-
mentioned coaling compositions include vinyl,
polyurethane, and latex rubber. The screens can be sheets
composed of any material impervious to the atomized arti-
ficial tanning compaositions, including most metals or plas-
tics. A preferred screening material is foam with an imper-
vious aluminum foil backing. The foam is aligned with the
backing away from the atomizing orifice. The foam is
preferred because it absorbs much of the atomized spray,
reducing back deflection,

Although preferred embodiments of the invention are
illustrated in the Drawings and described in the Detailed
Description, it will be understood that the invention is not
limited 1o the embodiments disclosed, but is capable of
numerous modifications and rearrangements of parts and
elements without departing from the spirit of the invention.

What is claimed is:

1. A method of coating human skin including the steps of:

a. providing a predetermined human skin coating com-

position;

b. atomizing the human skin tanning composition at a

predetermined rate;

¢. directing the alomized composition onto at least pre-

determined portions of the body of the person to be
coated;

d. containing the atomized spray; and

e. capturing the portion of the atomized spray not depos-

ited on the body of the person being coated.

2. The method for artificially coating human skin accord-
ing to claim 1 wherein the predetermined human skin
coating composition comprises dihydroxyacetone in a con-
centration of between about 0.5% and about 20%, with the
balance of the composition comprising water.

3. The method for artificially coating human skin accord-
ing to claim 1 wherein the predetermined human skin
coating composition comprises a naphthoquinone in a con-
centration of between about 0.5% and about 10%, with the
balance of the composition comprising water.

4. The method of artificially coating human skin accord-
ing to claim 1 wherein the predetermined buman skin
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¢oating composition comprises. dihydroxyacetone in a con-
centration of between about 0.5% and about 20%, a naph-
thoquinone in a concentration of between about 0.5% and
about 10%, with the balance of the composition comprising
waler.

5. The method of artificially coating human skin accord-
ing 1o claim 2 wherein the predetermined buman skin
coating composition further includes an alcohol in a con-
centration of between about 1% and about 50%.

6. The method of artificially coating human skin accord-
ing to claim 3 whercin the predetermined human skin
coating composition further includes an alcobol in a con-
centration of between about 1% and about 50%.

7. The method of artificially coating human skin accord-
ig 1o claim 4 wherein the predetermined human skin
coating composition further includes an alcohol in a con-
centration of between about 1% and about 50%.

8. The method of artificially coating human skin accord-
ing to claim 2 whercin the predetermined human skin
coaling composition further includes a predetermined arti-
ficial tanning cream or lotion in a concentration of between
about 5% and about 20%.

9. The method for coating human skin according to claim
1 wherein the coating composition is a predetermined sun-
screen composition.

10. The method for coating human skin according to
claim 1 wherein the coating co nposition is a predetermined
suntanning composition.

11. The method for coating h uman skin according to claim
1 wherein the coating composition is a predetermined tan-
ning accelerator composition.

12. The method for coating human skin according to
claim 1 wherein the coating co nposition is a predetermined
sunburn treatment compositior..

13. The method for coating human skin according to
claim 1 wherein the coating co nposition is a predetermined
insect repellant composition.

14. The method for coating human skin according to
claim 1 wherein the coating co nposition is a predetermined
skin toner composition.

15. The method for coating human skin according to
claim 1 wherein the coating co nposition is a predetermined
skin bleach composition.

16. The method for coating human skin according to
claim 1 wherein the coating conposition is a predetermined
skin lightening composition.

17. The method for coating human skin according to
claim 1 wherein the coating composition is a predelermined
anti-microbial composition.

18. The method for coating human skin according to
claim 1 wherein the coating composition is a predetermined
moisturizer cormposition.

19. The method for coating human skin according to
claim 1 wherein the coating composition is a predetermined
exfoliant composition.

20. The method for coating human skin according to
claim 1 wherein the coating co.nposition is a predetermined
nutriment and vitamin composition.

21. The method for coating human skin according to
¢laim 1 wherein the coating composition is a predetermined
massaging aide composition.

22. The method for coating human skin according to
claim 1 wherein the coating composition is a predetermined
muscle relaxant composition.

23, The method for coating human skin according to
claim 1 wherein the coating composition is a predetermined
medicaied skin treatment composition.
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24. The method for coating buman skin according 0
claim 1 wherein the coating composition is a predetermined
burn treatment composition.

25. The method for coating human skin according to
claim 1 wherein the coating composition is a predetermined
decontamination composition.

26. The method for coating human skin according to
claim 1 wherein the coating composition is a predetermined
cosmetic composition.

27. The method for coating human skin according to
claim 1 wherein the coating composition is a predetermined
wrinkle treatment composition.

28. The method of coating human skin according to claim
1 wherein the step of atomizing the coating composition
comprises forcing the composition through a small diameter
orifice and producing an atomized spray.

29. The method of coating human skin according to claim
1 wherein the step of direcling the atomized spray of coating
composition onto the body of the person to be coated
includes the step of directing a flow of air containing the
atomized composition pass the body of the person being
coated at a rate of between about 10 cubic feet a minute and
about 5000 cubic fect a minute per square foot.

30. The method of coating human skin according to claim
1 further includes the step of rotating the body of the person
{o be coated around a vertical axis during the application of
the atomized coating composition.

31. The method of coating human skin according to claim
1 wherein the step of atomizing the coating composition is
further characterized by forcing the predetermined coating
composition through a plurality of small diameter orifices.

32. A method of coating human skin according to claim 1
wherein the steps for containing the atomized spray and for
capturing the portion of atomized spray not deposited on the
body of the person being coated are carried out by dissipat-
ing the uncoated atomized spray into the surrounding envi-
ronment.

33. The method of coating human skin according to claim
1 wherein the step of capturing the portion of the atomized
spray not deposited on the body of the person being coated
is accomplished by the use of clectrostatic plates which draw
the charged residual spray from the area where the person is
being coated to one or more adjacent areas containing the
charged electrostatic plates.

34. A method of coating human skin including the steps
of:

a. providing a predetermined human skin coating com-

position;

b. atomizing the human skin tanning composition at a
predetermined rate;

c. directing the atomized human skin tanning composition
onto at least predeiermined portions of the body of a
person to be tanped;

d. containing the atomized spray; and

e. capturing the portion of the atomized spray which is not
deposited on the body of the person being tanned.

38. The method for artificially coating human skin accord-
ing to claim 34 wherein the predetermined human skin
coating composition compriscs dihydroxyaceione in & con-
centration of between about 0.5% and about 20%, with the
balance of the composition comprising water.

36. The method of artificially coating human skin accord-
ing to claim 34 wherein the predetermined buman skin
coaling composition comprises a naphthoguinone in & con-
centration of between about 0.5% and about 16%, with the
balance of the composition comprising water.
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37. The method of artificially coating human skin accord-
ing to claim 34 wherein the predetermined human skin
coaling composition comprises d hydroxyacetone in a con-
ceniration of between about 0.5% and about 20%, a naph-
thoquinone in a concentration of between about 0.5% and
about 10%, with the balance of the composition comprising
water. i

18. The method of artificially coating human skin accord-
ing to claim 35 wherein the predetermined human skin
coating composition further includes an alcohol in a con-
centration of between about 1% and about 50%.

10

14

39, The method of artificially coating buman skin accord-
ing to claim 36 wherein the predetermined human skin
coating composition further includes an alcohol in a con-
centration of between about 1% and about 50%.

40. The method of artificially coating buman skin accord-
ing to claim 37 wherein the predetermined human skin
coating’ composition further includes an alcohol in a con-
centration of between about 1% and about 50%.

* * * ¥ *
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METHOD OF AND APPARATUS FOR
AUTOMATICALLY CCATING THE HUMAN
BODY: FOGGING TECHNOLOGY

CROSS-REFERENCE TO RELATED
AFPLICATION

This application is a continuation-in-part of application
Ser. No. 09/294,689, filed Apr. 19, 1999, currently pending,
which is a continuation-in-pan. of Application Ser. No.
08/946,764, filed Oct. 8, 1997, now U.S. Pat. No. 5,922,333,

CLAIM OF PRIORITY

Applicant claims priority based on provisional patent
application Ser. No. 60/154,684, filed Scp. 21, 1999.

TECHNICAL. FIELD

The present invention telates generally to systems for
automatically coating the human body or selected parts
thereof with predetermined fluids. More particularly, the
invention relates to an automated system that coats the body
using a fog of composition contained in a defined area.

BACKGROUND OF THE INVENTION

The application of various flwds to all or selected parts of
the human body has been known literally for centuries.
However, despite the long-standing and widespread practice
of coating the human body wih various fluids, there has
never been a successful way of automatically coating the
human body. Therefore, prior to the present invention, it has
been necessary to apply fluids 1o the body manually.

Manual application of’ fluids to the human body results in
pumerous disadvantages. First, it is almost impossible to
uniformly coat the human body with fluids using manual
application techniques. This is tiue even in the case of fluids
that are provided in aerosol o- spray form because such
fluids must be rubbed in afer application. Second, the
application of fluids to certain parts of the human body, for
example, the back, require the availability of an assistant in
order that proper manual application can be attempted.

The foregoing difficulties are particularly apparent in the
case of artificial tanning processes. Artificial tanning has
been known for more than 40 vears, with artificial tanning
products appearing on the U.S. jnarket as carly as 1959. The
two key types of lanning processes are by colorants and
bironzers.

Tanning by colorants is basec. on the color reaction which
occurs between components of the skin and the colorant.
The most commonly used cheraical for artificial tanning is
dihydroxyacetone (DHA). It is widely used in commercial
artificial tanning products, aoc. is recognized as safe and
effective by the U.S. Food and [Jrug Administration (FDA).
DHA reacts solely with the stratum comeum. It interacts
with amines, peptides and free: amino acids to generate a
Maillard reaction. The resulting products arc cyclic and
lincar polymers that have a yellow or brown color.

Two common bronzers are juglone and lawsone. Both are
naphthoquinones. Whex applied to skin, lawsone produces
an orange hue and juglone produces 2 greenish-brown tan.
They are sometimes used in combination with DHA to
modify the color or hue of the tan or to intensify the color.

Numerous forms of artificial tanning products are now on
the market. They include:

lotions,
creams,
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gels,

oils,

SPrays.

These products arc mixtures of a chemically-active skin
colorant or a bronzer with combinations of the following:

moisturizers,

preservatives,
anti-microbials,
thickeners,
solvents,
emulsifiers,
fragrances,
surfactants,
stabilizers,
sunscreens,

pH adjusters,

anti-caking agents,

ingredients to alter the color reaction.

Users of these products often experience sigaificant prob-
fems associated with the current methods for applying
artificial tanning formations to skin. These problems inclade
the following.

If ot properly dried, the formulation will sireak or form
blotches with time. The net result is a very noauniform
tan, with light or dark streaks or blotches.

Certain parts of the body will stain more intensely when
the formulation is spread manually. This differential
staining is due to enhanced absorption of cerlain skin
tissue and the tendency of certain tissue to retain more
formulation. The result is that as the formulation is
being spread manually, certain tissue absorb or trap
more formulation (e.g., the wrinkles in the elbows and
knees and the dense tissue in the palms).

Most products designed for manual application require
components such as thickeners and polymers, which
often inhibit the efficacy of DHA.

Current formulations typically take about 20 minutes to
dry to the touch, and about 1 hour before not transfer-
ring from skin to textiles.

Application of artificial tanning products is additionally
complicated by the tendency of these formulations to
stain materials containing amine molecules, including
certain fabrics, certain types of carpet, and certain wall
coverings and paint.

In spite of all of these problems, artificial tanning is
becoming increasingly popular. It is apparent that a need
exists for a superior application system which solves the
foregoing problems.

There is also a need for a superior applications system for
many other applications, including but not limited to:

self-tanning formulations,
sunscreens,

suntan lotions,

tanning accelerators,
sunburn treatments,
insect repellants,

skin toners,

skin bleaches,

skin lighteners,
anti-microbial compositions,
moisturizers,
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exfoliants,

putriments orf vitamins,

massage aides,

muscle rciaxants,

skin trcatment agents,

burn treatment agents,

decontamination agents,

cosmetics,

wrinkie treatments or removers,

There are specific and significant problems with the
manual coating of each of these products. The artificial
tanning application provides a good illustration of the types
of problems normally encountered when manually coating
with these products. Artificial tanning is also one of the most
demanding applications in that uniformity of the coating is
critical to assure uniform tanning,

SUMMARY OF THE INVENTION

The present invention comprises a system for automati-
cally coating the buman body, including a method of and
apparatus for uniformly and rapidly coating all or selected
parts of the bumaan body. The system includes apparatus
which atomizes (also referrsd to as aerosolization,
pebulization, mist generation, fog generation or spray
generation) a chemical composition and deposits it uni-
formly over all or selected parts of the buman body. It is not
necessary for the individual receiving the treatment nor
anyone else to manually apply any of the formulation. Also,
a containment system is provided which restrains and col-
lects residue from the application process. The system caa
optionally recycle the materials used.

There are several major advac tages resulting from the use
of the invention:

Uniform application minimizes or eliminates streaking,

No assistant is required for applying the composition,

The entire skin surface receives the same ¢xposure to the
composition, so the uniforraity of the coating is greatly
enhanced over manual aplication,

The optimal formulation for atomization is very simple,
apd does not require the addition of components which
may inhibit the efficacy of the applied material,

The application time can be as quick asa few seconds, and
complete drying can occur in just a few minutes,

The containment systzm drastically reduces the unwanted
environmental impact,

Multiple applications can be used to better contro] the
amount of material applied per unit area, and additional
substances can be applied in separate applications.

The invention may be practiced utilizing a unitary con-

struction including both a coating chamber and apparatus for
coating a person situated within the coating chambér. A door
provides ingress to and egress from the coating chamber
which is provided with strategically located spray discharg-
ing nozzles situated inside the chamber or in an adjacent
avea. A blower circulates air through the coating chamber to
effect drying following the coaling procedure and to aid in
containment of excess spray. An air compressor supplies
liquid for coating and compiesscd air for spraying the
coaling liquid to the nozzles situated within the coating
chamber.
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BRIEF DESCRIPTION OF THE DRAWINGS

A more complete understanding of the invention m ay be
had by reference to the following Detailed Description when
taken in conjunction with accompanied Drawings, wherein:

FIG. 1 is a flow chart illustrating the invention;

FIG. 2 is a nagrammatic illustration of the system for
automatically coating the human body of the prescnt inven-
tion comprising the minimum requirements thereof;

FIG. 3 is an illustration similar to FIG. 2 wherein the
system of the present invention is further provided with
containment apparatus;

FIG. 4 is an illustration similar to FIG. 3 wherein the
system of the present invention is further provided with an
air ventilation apparatus;

FIG. § is an illustration similar to FIG. 4 wherein the
system of the present invention is further provided with
collection apparatus for residual spray;

FIG. 6 is an illusiration similar to FIG. 5 wherein the
system of the present invention is further provided with
apparatus to effect rotation of the human body being coated;

FIG. 7 is an illustration similar to FIG. 6 wherein the
system of the present invention is further provided with
multiple discharge nozzles;

FIG. 8 is an illustration similar to FIG. § wherein the
system of the present invention is adapted to the coating of
a selected part of the human body;
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FiG. 9 is a front view of an apy aratus useful in the practice
of the invention;
FIG. 10 is a tep view of the apparatus of FIG. 9;

FIG. 11 is an illustration of oae of the spray columns of
the apparatus of FIG. 9,

FIG. 12 is an enlarged view illustrating the nozzle assem-
blies utilized in the spray columns of the apparatus of FIG.
9;

FIG. 13 is a diagrammatic illustration of an alternative
apparatus useful in the practice of the invention;

FIG. 14 is a diagrammatic illstration of 2 first variation
of the apparatus of FIG. 13; and

FIG. 15 is a diagramnatic {Hustration of a second varia-
tion of the apparatus of FIG. 15.

DETAILED DESCRIPTION OF THE
INVENTION

Referring now to the Drawings, and particularly to FIG.
1, the system for automatically coating the human body of
the present invention may comprise an automated coating
system for numerous types of formulations, including but
oot limited to the application of:

self-tanning formulations,
sunscrecns,

suntan lotions,

tanning accelerators,
sunbum treatments,
insect repellants,

skin toners,

skin bleaches,

skin lighleners,
anti-microbial compositions,
moisturizers,

exfoliants,

putriments or vitamias,
massage aides,

muscle relaxants,

skin treatment agents,
bum trcatment agents,
decontaminafion ageals,
cosmetics,

wrinkle treatments or removets.

The first component. of such a system is the chemical
composition. The suitability of a composition for coating is
strongly influenced by its viscosity, with the preferred vis-
cosity being close to that of water (1centipoise). Composi-
tions with viscosities in the 1 to 10 centipoise range gener-
ally atomize well, and viscosities in the 10 to 100 range can
be atomized, but the resulting spray is not as fine. Higher
viscosities can be atomized, apd will work, but the spray is
fot as fine. Most currently marketed compositions of the
sforementioned applications can be made suitable for atomi-
zation either as is or with appropriate dilution.

By way of example, a more detailed description of
functional compositions for us: in practice of the invention
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6

will be based on artificial tanning compositions. Six such
composilions are given in Compositions 1, 2, 3,4, 5, and 6.
Individuals skilled in this art can create other compositions.

Ingredient %
COMPOSITION 1
Dihydroxyacetone ’ 3
Water 97
COMPOSITION 2
Dihydroxyacetone 30
Denatured Ethano} 20.0
Water T1.0
_COMPOSITION 3_
Dihydroxyacetone 120
Denature Ethanol 20.0
Water 68.0
COMPOSITION 4
Dihydroxyacecbone 10.0
Commercial Sunless- 150
Thaning Lotion
Water 150
COMPOSITION 3
Dihydroxyacetone 2.0
Commercial moisturizer 20.0
Citric actd 0.3
Commercial bath product 0.6
Bronzer 6.0
Waler 54.1

By way of example, a suitable commercial moisturizet
would include Vascline Brand Intensive Care Aloc and
Naturals lotion (Chesebrougb-Ponds, Greenwich, Coaon),
and a suitable commercial bath product would include
Vascline Brand Intensive Care Foaming Creme Bath
(Chesebrough-Ponds, Greenwich, Conn.). The bronzer is a
combination of FD&C dyes that yield a golden brown color.

COMPOSITION 6

Ingredient %

Bronzer 8.0
Commercial moisturizer 200
Commercial bath product 0.6
Fthoxydiglycol 20
Water 69.4

By way of example, a suitable commercial moisturizet
would include Vaseline Brand Intensive Care Aloc and
Naturals lotion (Chesebrough-Ponds, Greeawich, Conn.),
and a suitable commercial bath product would include
Vaseline Brand Intensive Care Foaming Creme Bath
(Chesebrough-Ponds, Greenwich, Conn.). The bronzer is a
combination of FD&C dyes that yield a golden brown color.

By way of example, suifable commercial preparations
include Coppertone® Oil-Free Sunless Tanner (Schering-
Plough, Memphis, Tenn.), Neutrogena® Glow Sunless Tan-
ning Lotion for Face and Body (Neutrogena, Los Angeles,
Calif), and Kroger® Sunless Taaning Cream (Kroger,
Cincinnati, Ohio).

Compositions 1, 2 and 3 are greatly simplified versions of
the formulations now on the market or reported in the past.
This simplification is possible due to the use of the present
invention for applying compositions to skin. These simpli-
fied compositions have several advantages over more com-
plex formulations, including:
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faster drying,

less potential inhibition of DHA efficacy,

less potential for irritation :Yom chemical components

{(because there are fewer components),

less residue on the skin, -

less expensive,

more envircomentally friendy.

Compositions 4 and 5 illustrate how a commercial for-
mulation not particularly well s1ited for atomization can be
diluted, effectively atomized and wniformly coated on
human skin. Similar dilutions of products representing the
other aforementioned applicaticns can be eifectively atom-
ized and coated on human skin.

There is no pH adjustment required for these
compositions, although the pH can be adjusted to alter the
e of the resulting tan and to alter the dihydroxyacetone
stability. The optimal tanning cccurs with DHA at a pH of
below 6.0, preferably with the solution at a pH of 3.0 to 4.0.
Unbuffered DHA has a pH of about 5.5. The pH on the
surfacc of human skin is also ajout 5.5. Nonctheless, these
formulations can be used over s wide pH range, and buffers
or pH adjusters can be added.

Apreferred colorant is DHA. DHA is available from Rona
(Hawthorne, N.Y.). It is effective, safe, and approved by the
FDA for this application. The preferred DHA concentration
is 0.5% to 20%, with a more preferred range of 3.0% to
15.0%, and a most preferred range of 5% to 12%.

Numerous other colorants can also be used. Those agents
include, but are not lirited to:

crotodaldehyde

pyruvaldehyde

glycolaldehyde

glutaraidehyde

otho-phthaldehyde

sotbose

fructose

erythrulose

methylvinylketone

food coloring

Various dyes and UV blockiog agents can be covalently
linked to the colorant ar can be mixed into the composition
with the colorant.

Bronzers can also be used in combination with or as an
alternative to DHA. Bronzers which can be used include, but
are not limited to, lawsooe and juglone. Combinations of
DHA and bronzers can also be used, and can be used to
modify the resulting color (hue) and intensity of the tan. The
preferred range for lawsone, juglone, and FD&C dyes is
0.5% to 10.0% with the more preferred range of 1.0% to
5.0%.

Composition 6 is an example of a formulation containing
onty bronzers (no DHA). The preferred range of FD&C dyes
in commercially formulated liquid form (e.g., food coloring
by Adams Extract Co., Austin, Tex.) is 1% to 50%, with a
more preferred range of 4% to 12%. Ethoxydiglycol is added
to enhance the penetration of the dyes into the skin, to reduce
transfer to clothing, and to ass’st in the stabilization of the
formulation. The preferred ethoxydiglycol range is 1% to
20%, with a more preferred rage of 2% to 10%.

Alcobol can be added to the composition to accelerate the
rate of drying. Denatured ethaol (USP grade, commodity
chemical) works well in this capacity. The preferred range
for alcohol concentration is fiom 1.0% to 50.0%, with a
raore preferred range from 10.0% to 30.0%, and a most
preferred concentration of 20.0%.
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8
Other potential additives include:
moisturizers,
preservatives,
anti-microbials,
thickeners,
solvents,
emulsifiers,

fragrances,

stabilizers,

sunscrecns,

surfactants,

pH adjusters,

anti-caking agents,

ingredients to alter the color reaction.

It typically requires about 100 ml of a 50% DHA com-
position to oblain a medium to dark tan over an entire adull
body (about 2 square meters of skin). A single application of
about 250 ml of a 9% dihydroxyacetone composition over
an entire adult human body will result in a very dark tan. The
exact amount of dihydroxyacetone required depends on the
skin type and intensity of tan desired. The tan can last for
about 2 to 7 days, but usually lasts for 3 to 4 days. Multiple
applications will darken the tan.

The second component of the invention is the atomization
of the composition. The required atomization can be
obtained by a host of ways, most of which involve passing
the composition through an orifice under pressure. Methods
now used to atomize solutions include the use of the
following systems:

air atomization

siphoan feed
gravity feed
pressure feed
interna) atomization
external atomization
low pressure low volume
high volume low pressure
airless atomization
pressurized through small orifices
air-assisted
air-assisted heated
electrostatic
using charged particles
heated charged particles
high speed rotational atomizers

ultrasonic

These forms of atomization are the basis for most meth-
ods of producing atomized sprays, including misting and
nebulization.

Using a single airless sprayer with a tip orifice of 0.6 mm,
with a circular spray pattern of 12 inches at 12 inches from
the tip, and with a flow rate of approximately 400 mi/min.
the entire body (excluding the bottom of the feet) of an
average-sized person can be coated with solution in 5 to 15
seconds. In practice, the underside of the feet usually get
slightly tanned also from exposure to small quantities of
residual artificial tanning composition on the floor of the
application area. The use of a single airless sprayer to apply
a composition to buman skin is illustrated in FIG. 2. Ia this
figurc and subsequent FIGS. 11 designates the orifice for
atomization of the composition, 12 designates the atomized
spray, and 13 designates the subject being sprayed. In this
configuration, an operator must direct the flow of the spray.
The configuration illustrated in FIG. 2 would also work for

Page 34 of 59
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any of the other atomization methods aforementioned, and
for any of the applications aforementioned. The preferred
atomization method is the pressure-free air-atomization
system, with an ioternal or external atomization configura-
tion. For a person to be coated as$ illustrated in FIG. 2 with
an artificial tanning composition (or any composition of the
applications aforementioned), several precautions should be
taken. First, the person should hold their breath during the
application and during the time required for the spray to
clear. If this process is done in an open arca, the coating
should take about 5 to 15 seconds and the clearing of
residues should take 1 to 10 secsonds, Thus, the person would
need to hold their breath for 6 to 25 seconds. Alternatively,
they could wear a filter over tEeir mouth, have 2 filter inside
of their mouth, or use a breatting tube. They can also wear
pose plugs or filters. Second, the cyes should be protected
even though most of these formulations are not likely to
injure the eye. The simplest ard most effective protection is
to keep the eyes closed. Gogg es or patches also work well,
although they leave uncoated arcas that must be subse-
quently coated manually. Next, precautions need to be taken
if one wants to avoid the exposure of scalp hair. Scalp hair
can be protected with a shovver cap or any other similar
protective covering impervious to the coating compositions.
Also, hair can be coated with a water insoluble material such
as petroleum jelly. Similar protection can be used to protect
hair on any other paris of the body. Next, if atomization is
from a single source, it is recommended that the person
being coated turn while being coated, or that the coating
apparalus be moved around the person being coated, or there
e a combination of these movements. Finally, care must be
iaken that the nozzle remain at least several inches from the
person being coated to prevent any possible injection of
composition into the person. Generally, spray injection
nccurs at pressures greater than 500 psi with the person
actually contacting the atornization orifice. The pressures
here are less than 80 psi, and more typically 10 to 40 psi, and
the person being coated should be a foot or more from the
orifice.

The issue of what to wear during coating is usually of
great concern to the person being coated. In the case of
coating with artificial tanning solution, the selection of what
to wear is a matter of prefereace for the person being coated.
‘The subject can be coated nmde, with underwear, with a
bikini or a bathing suit, or with some form of pasties
covering their private parts.

The third component of the inveation is containment of
the spray. Containment is illus:rated in FIG. 3. In this figure
and subsequent FIGS. 14 and 15 designate side panels and
16 and 17 designate the top ani] bottom panels, respectively.
This type of containment is similar to the containment of
spray paint using paint bootts in automobile refinishing.
Alternatively, spray containment can be obtained using
electrostatic forces, where the atomized spray is charged and
the residnal charged spray is removed by activating charged
collection plates. Of course, precautions must be taken so
that the person being sprayed and the operator are isolated
from the charged plates.

Containment of the spray is very important for several
reasons. These reasons include but are not limited to:

reducing waste,

avoiding spray getting ont> and staining items in the
immediate surroundings,

facilitating capture and reccvery processes,

better control of air flow,

better control of temperatur: and humidity.
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This type of containment facilitates the use of this inven-
tion in enclosed areas such as stores or medical facilities.

Control of air and spray flow is very important to the
quality of the skin coating. It is highly preferable to have an
exhaust fan drawing the spray lowards the person being
coaled, and the residual composition out of the booth. In
FIG. 4 is shown the addition of an exhaust fan 18. The fan
offers several significant advantages to the invention. These
advantages include but are not limited to:

better control of air flow

shorter exposure to residue spray, requiring less time to

hold breath or breathe through filter or air line

faster drying of the coated composition on skin

better quality coating

The fan 18 should have a flow of 10 to 5000 cubic feet per
minute per square foot of opening, preferably 50 to 1000
cubic feet per minute per square foot, and most preferably
100 to 400 cubic feet per minute per square foot. At flow
rates of below 100 cubic feet per minute per square foot, the
air movement is sufficient to guide the atomized spray
through the containment arca. At flow rates of 100 to 400
cubic feet per minute per square foot, the atomized spray is
being actively drawn through the containment arca and the
application and drying process is enhanced. At rates above
400 cubic feet per minute per square foot, the atomized
spray is being accelerated and the exhaust flow plays a much
more prominent role in the application process. The flow
rate of the air through the containment area is therefore a
major parameter which can be varied to modify the charac-
teristics of the coating of the artificial tanrning composition
to the skin. The drying time for the composition deposited on
skin is also affected by flow rate, with drying time decreas-
ing as flow rates increase. At rates above 100 cubic feet per
minute per square foot, the drying time (to the poiat of no
transfer to other surfaces upon contact) is less than 5
minules.

At any flow rate above 10 cubic feet per minute per square
foot, the residual atomized spray is completely removed
from the containment area within one second. This rapid
removal is important to minimize the time the person being
tanned is exposed to spray and has the potential to inhale this
spray. In the absence of this air flow, the residual spray
lingers in the arca for several minutcs, and traces can be
detected hours later. This vigorous flow also protects any
individuals or operators near the atomizing orifices from
back spray.

The final element of this invention is recovery, or filtering,
of residual composition. This feature greatly enhances the
utility of the invention because il allows the system to be
self-contained in an indoor environment and promotes a
more environmentally friendly process. Without a recovery
system, there is a potential for the exhausted residue to stain
anything it contacts. Also, there could be an accumulation of
residue with time. One configuration of the recovery system
is shown in FIG. §. In this figure and subsequent figures, the
recovery system or filter is denoted as 19. Recovery of both
particulates and solvents is possible. Potential filters include
a high-efficiency filter such as Binks’ (Franklin Park, Il1.)
Paint Pockets or Columbus Industries’ (Ashville, Chio)
High-Capacity Supra Mini-Mesh, a form of a carbon filter,
a water-wash filter, or an exchange-type resin. The efficiency
of particulate and solvent removal should be greater than
99%. As an altemative to high-efficiency filtering, the spray
residuals could be vented to the outside environment.

Additional features adding to the utility of the invention
are shown in FIG. 6 and FIG. 7. In FIG. 6 there is shown the
addition of a motorized turntable 20. This turntable 20 will
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rolate the person being coated, ¢liminating rotation by the
inclividual as a possible source of error ot problems. It also
is a major convenience for the person being coated. The
preferred rate of rotation is in the range of 1 to 60 rpm, with

a more preferred range of 5 to 20 rpm, with a most preferred _

rate of rotation of 12 rpm.

(o FIG. 7 there is shown the use of multiple atomizing
orifices. The use of multiple orifices facilitates the automa-
tion of this process, and reduces operator cffort and potential
emor. Tt also reduces the time required to fully coat an
individual. The typical round spray pattern is about 12
inches wide at 8 to 12 inches frora the orifices, 50 a prefecred
spacing of multiple orifices witl be 8 to 12 inches apart, but
could be positioned from 1 to 48 inches apart. Fan patterns
from wide-angle nozzles at 18 inches are typically 24 inches
fong and 9 inches wide. Using the preferred configuration,
an individual can be coated in 5 seconds or less. In FIG. 7,
the orifices arc aligned in a vertical pattern. The coverage of
more area at one time could also be obtained by rapidly
maving ope Of Mmore orifices along a track or by rapidly
alering the angle of the orifice. Other patterns arc possible,
including combinations of vertical and horizontally aligned
orifices. Orifices could also be aligned radially, with the
subject being sprayed with orifizes aligned from 0 to 360°.
Another alignment is a horizorial ring containing orifices
that surround the body. By verically raising and lowering
the horizontal ring, the entire bady or selected parts of the
body could be coated.

In an open environment, such as a beach or a park, a
modified version of configuraticn jllustrated in FIG. 7 could
be used to rapidly coat an individual. It would even be
possible to bave a walk-throug coating system. An atom-
ized spray could be produced from multiple nozzles
arranged in a single line {as shown in FIG. 7), in two single
lines facing one another and about 36 to about 48 inches
apart, or multiple lines of noz:les. The preferred configu-
cation is multiple lines, with 4 lines being adequate. The
atomized spray results in an area of intense atomized
solution, which would coat an individual standing in that
area. The residual spray woulc then be dissipated into the
surrounding environment. A fan could be used to accelerate
the removal of the residuals from the coating area.

FIG. 8 illustrates how the system of the present invention
can be used to tan a selected part of the body. In this case,
just the face is being tanned. Ir this figure the bottom panel
of the apparatus 22 coritains ar. opening through which one
can insert his or her head. The top panel 23 is arched. The
high-cfficiency filter is 19. The fan and back panel is 18.
Alternately, the setup as showr in FIGS. 2-7 could be used
10 tan only a select part of the body by protecting the area
qiot desired to be tanned with ¢ppropriate barrier apparel or
by screens between the atomized spray and the regions of the
ckin not to be coated. The barrier apparel could be any
material impervious to the atomized coating composition.
Yor example, materials approjiate for use with the afore-
mentioned coating comg ositions include viayl,
polyurcthane, and latex rubber. The screens can be sheets
composed of any material irnpervious to the atomized arti-
ficial tanning compositions, including most melals or plas-
tics. A preferred screening material is foam with an imper-
vious aluminum foi! backing. The foam is aligned with the
backing away from the atornizing orifice. The foam is
preferred because it absorbs much of the atomized spray,
reducing back deflection.

FIGS. 9, 10, 11, and 12 jllustrate an apparatus which may
be utilized in the practice of the invention. The apparatus 30
comprises a upitary construction which includes both a
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coating chamber 32 adapted to receive a person 1o be coated
with a predetermined substance and various components
utilized to effect spraying of the predetermined substance
onto the person situated within the coating chamber 32.

The coating chamber 32 includes a door 34 which affords
ingress to and egress from the coating chamber. The coating
chamber 32 is further provided with a plurality of .spray
columas 36. As is best shown in FIG. 10, the spray columns
36 are located at spaced apart points around the periphery of
the chamber 32. Those skilled in the art will appreciate the
fact that neither the number nor the precisc location of the
spray columos 36 is critical to the practice of the inveation,
and that other spray column arrangements may be utilized in
the practice of the invention, if desired.

The spray columns 36 are preferably supported for pivotal
movement through predetermined arcs under the action of a
pneumatic cylinder 38. In this manner the predetermined
material is discharged from the spray columns 36 in such a
way as to assure uniform coating of the predetermined
material on a person situated within the coating chamber 32.
The poeumatic cylinder 38 is connected to the pivoting
mechamism of each of the spray columns 36 through a
plurality of links 40.

Referring again to FIG. 9, there is further included a
blower 46 which directs a flow of air upwardly along an air
guide 48 and then laterally along a top panel 50 into
engagement with a plurality of baffles 52. The baffles 52
direct the air from the blower 46 downwardly through the
coating chamber 32, whereby the flowing air effects drying
of the sprayed material and aids in recovery of the sprayed
material for reuse. From the coating chamber 32 the air is
directed through a plurality of filters 54 and is returned to the
blower 46.

The predetermined material which is to be coated onto 2
person situated within the coating chamber 32 is preferably
provided in the form of a liquid which is received in a
reservoir 60. The interior of the reservoir 60 is pressurized
by compressed air which is received from an air compressor
62 through an air tank 64. Compressed air from the air
compressor 62 in the tank 64 is also directed to an air tank
66 and to a manifold 68. The ait tank 66 provides com-
pressed air for operating the pacumatic cylinder (FIG. 10).
The manifold 68 directs compressed air {0 the spray columas
36.

Ideally, all of the liquid from the reservoir 60 which is
discharged from the spray columns 36 would be received on
the body of the person within the coating chamber 32. In
actual practice, it is ot possible to obtain 100% efficiency
in the coating procedure. Excess liquid which is discharged
from the spray columns moves downwardly under the action
of gravity onto a drain ramp 72. A drain pump 74 receives
the excess liquid through a suction pipe 76 and delivers it to
an appropriate drain.

Referring to FIGS. 11 and 12, each spray column 36
includes an inner tubular passageway 84 which receives
liquid from the reservoir 60 under the action of compressed
air supplied by the air compressor 62 through the tank 64
and an outer tubular passageway 86 which receives com-
pressed air from the manifold 68. Bach spray colums 36 is
provided with a plurality of nozzles 88. Each nozzle 88
receives compressed air from the outer tubular passageway
86 through a quick disconnect 90 and receives liquid from
the inner tubular passageway 84 through a quick disconnect
92. A check valve 94 prevents reverse flow of liquid back
through the quick disconnect 92.
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Features Contributing Significantly to the
Successful Operation of an Automated Coating
System for the Human Body Incorporating the

" Invention

Formula g
The following formula is a combination of water,
dihydroxyacetone, bronzer, moisturizer, surfactant, and pen-

elration enhancer. The formula is:

Range Preferred
water base 16%65% 41.7%
dihydroxyacelone self-tanning 3%-15% 10.0%
bronzer* cosmelic colommnt 0%-10% 8.0%
ethoxy diglycol penetration enbancer 0%-10% 5.0%
commercial
moisturizer lotion**  film former, vizcosity 10%-25% 15.0%
commercial bath
product*** surfactant 0%-2% 0.6%
citric acid pH adjustment 0.1%-1.0% 0.2%
10x aloe vera moisiurizer, tar. 15%—5% 25%
concentrate enhancer
isopropyl alcohol with solvent, 5%-25% 15%
methyl salicylate peneiration ¢nkapcer
Trivasol ® emulsifier S5%-10% 2%

*By way of example, a suitable bronzer would be a combination of the
foliowing food dyes provided by Adams Extract Company, Austin Texas:
4 paits red, 2 parts yellow, 1 Earl greer, and 3 parts purple.

«+Hy way of cxample, & suituble commercial moisturizer lotion includes
Vaseline Iutensive Care Lotion (Aloe Vera Triple Action Formula,
Chesebrough-Ponds, Greenwich, CT)

*++By way of example, a suitable com mercial bath product includes Vase-

line Intensive Care Foaming Creme Bath {Chesebrough-Pords, Greenwich,
cn.
Foot Shields

The feet are one of the most difficult parts of the body to
coat uniformly. This difficulty is due in large part to the
irregular structure of feet. Also, the downward motion of the
atomized mist, both by gravity and from air currents, tends
to cause the mist to setfle on the tops of the feet. Therefore,
the feet are provided with shie.ds to assure a more uniform
coating of the feet. The shields may take the form of a large,
bottomless shoe. The shields produce a silhouetie effect
from the top of the feet to the toes. Holes and openings are
provided in the shields which are located 0.25 to 2 inches
from the feet, allowing the mist to result in a silhouette cffect
rather that defined lines.
Air Shield to Deflect Air Away From the Feet

To reduce the amount of mis: settling on the feet, a plastic
shield shaped like a figure eight is placed between the
fieximat flooring the user stands on and the metal grating
supporting the fleximat. Dimensions of the figure cight are
two 18 inch diameter overlapping circles with a total width
of 26 inches. The lotal width cin vary from 18 inches to 36
inches, and the circle diameters can vary from 12 inches to
20 inches.
Toweling Buffing After Coating

Alfter coating it is advantagesus to use a towel rub to buff
over the entire body to yield a more uniform coating and to
remove any areas of excess. The toweling yields a more
cosmetically pleasing result and reduces transfer to clothing.
It is preferred to towel usiog long, light strokes. A cotton
tath towel 16 inches by 32 inches may be used. The towel
could vary from a hand cloth (3"x8") to a large beach towel
(18"x48). Care must be taken not to rub so hard or too much
as to rub off the coating (or tan). Basically, the weight of the
preferred towel is adequate, without additional pressure.
Stance During Coating

The stance used during the coating is important. After trial
and evaluation of numerous methods, it has been discovered

14
that the “ballerina stance” seems to work best. Key elements
of the stance are:
hands over the head
preferred 2 inches
5 lower limit—hands touching head
upper limit—arms extended fully up
hands paraliel to the floor
hands could be, but not recormmended to be, perpen-
dicular to

10 floor in a praying stance, or facing downwardly
feet separated about 12 inches
to allow mist to coat inside of legs
feet are flat on flooring
1s use of feet shields as described above

Hair Net

Although the above-described self-lanning solution does
niot tumn hair orange, it may accumulate on hair. To avoid this
accumulation, the user can wear a hair net or bouffant.
Preferred compositions for the hair et inciude a cloth or
plastic mesh or a continvous plastic sheet.
Barrier Cream

It has been discovered that the commercial barrier cream
produced by GoJo blocks the tanning solution from the skin.
During the coating process, this lotion can be used to prevent
tanning of specific areas, such as the palms of the bands.
High Efficiency Filter

The use of high efficiency filters to remove excess mist is
important. Preferably, a Binks high-efficiency paint-pockets
filter is used.
Recharging of Filter

It has been discovered that the tanning solution trapped in
the filter can be removed with a water tinse. The solution,
which is water soluble, is flushed out using water that is
backwashed {water applied to the top surface opposite of the
surface facing the solution) or water, preferably under mod-
crate (greater than 60 psi) pressure, that is hosed on the
filtered surface.
Uniform Air Flow

Uniformity of air flow is very important o assurc that the
mist continues to be applied uniformly over the body even
after the pressurized spray stops. Air flow parameters are, in
the downward motion:

35

40

45
most preferred 100 cfm
next preferred 50 cfm to 200 cfm
next peeferred 25 cfm ta 300 cfm
50 Warming of Air

Alomization of liquids as done here by the nozzles results
in a significant reduction in liquid temperaturc (as much as
20° F). To keep the temperature to a warm, pleasant
experience, four halogen lamps (250 walls each) can be
added to the system to provide both illumination and heat.
A coating chamber temperature of 80° F. to 110° F is
preferred, with 90° F. to 100° F. being more preferred. Other
heating devices include infrared lamps and electrical heating

elements.
60

55

EXAMPLES

Exampie 1

A twenty year old female of type Il skin tanned by this
process. She first applied a heart shaped sticker on her right
arm. She covered her hair with a nylon mesh hair net and
applied barrier cream over the palms of her hands. She

65
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tanned in the coating chamber. The formula above was
coated for 7 seconds. About 300 grams of solution was
applied during such time. There was a subsequent 7 second
period in which the mist was circulated in the booth. The
residual mist was removed from the booth and the subject
dried for about 45 seconds. Thz subject then removed any
excess lotion with a towel. The final result was that the
subject was 1 to 2 shades darker after tanaing. This differ-
ence was especially apparent when comparing the arca
under the sticker with the arca with no sticker. The initial
color was maioly from the bronzer, and is a deep brown
color, Color was much more intense the next day, when the
color was at least two shades darker than before tanning.
After the subject showered, the intensity was dropped to
about 1 shade darker than prior o tanning. This color, which
was mainly from the dihydroxyvacetone, was goldenbrown.
The color persisted about 1 shade darker for 3-4 days, and

noticeable color was present for 7 days.

Exampte 2

A forty-seven year old male with type II skin tanned by
this process. He first applied a heart shaped sticker on his
right arm. He covered his hair with a nylon mesh hair net and
applied bamricr cream over the palms of his hands and the
bottoms of his feet. He tanued in the coating chamber. The
formula above was coated for 7 seconds. About 300 grams
of solution was applied during time. There was a subsequent
7 second period in which the mist was circulated in the
booth. The residual mist was rsmoved from the booth and
the subject dried for about 45 seconds. The subject then
removed any excess lotion with a towel. The final result was
tiat the subject was about 1 shade darker after tanning. ‘This
difference was especially apparcat when comparing the area
uader the sticker with the area with no sticker. The initial
color was mainly from the bronzer, and is a deep brown
color. Color was much more intense the next day, when the
color was one to two shades darker than before tanning.
After the subject showered, the intensity was dropped to
about 1 shade darker than prior to tanning, This color, which
was mainly from the dihydroxyacetone, was goldenbrown.
The subject repeated the tanning process again later the
second day. This time, the initial tan from the combination
of previous tan and new bronzcr was about 2 shades darker
than before. Even after showering the next day, the tan was
about two shades darker than prior to initially tanning. The
color persisted about 2 shades darker for 3-4 days, and
noticeable color was present for 10 days.

Examgle 3

A 24 year old female with type II skin tanned as described
in examples 1 and 2 for five consecutive days. The results
were a highly uniform, very dark tan. Her skin color was
about 3 shades darker by the end of the week. The color was
golden brown. The color remained 2 to 3 shades darker for
. about 4 days, and some color (about 1 shade} was observed
after 7 days.

DISCOVERIES
Very Fast Drying
Traditional sunless tanning products require 20 minutes or
gaore to dry. The sunless tannir g composition of the present
invention drys within a minute after use.
Less Transfer to Clothing Thaa Expected
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Traditiona! sualess tanning products do not contain
bronzers because bronzers transfer to clothing and other
fabrics. The present invention exhibits almost no such
transfer.

Tan Hue Less Orange Than Expected
The combination of bronzers, tan enhancers, and a super

application process produces a long lasling, golden brown
color.

Hair is Not Turned Orange
Self-tanning lotions have been reported to turm body hair

orange. The formulation and application of the present
invention do not cause the hair to turn orange. First, the
formulation does not penetrate the hair, but rather beads up
on it. Next, it is applied in a very thin coat. The get result is
that the hair does not turn orange.

Produces a Very Uniform Tan
The present invention facilitates the application of a thin,

uniform film over the entire body. Streaking and spotting are
rarely observed. Consequently, the resulting coating and tan
is far superior to manual application methods.
Bronzer Tends to Last Longer Than Expected

The bronzer provides immediate color and a method for
observing the uniformity of the tan. The uniformity of the
bronzer application is greatly enhanced because it is applied
in a uniform thin film and its substantivity is enhanced
because of deeper penctration into skin with the presence of
a pegetration enhancer.
Use of Ethoxy Diglycol as 2 Penctration Enhancer Makes

the Tan Last Longer and More Uniform
With the use of ethoxy diglycol, the duration of uniform

intense tan has increased from an average of about 2 days to
an average of about 4 days, and some color persists for up
to 14 days.

Referring to FIG. 13, there is shown an apparatus for
coating the human body 100 which may be utilized in the
practice of the invention in lieu of the apparatus shown in
FIGS. 9-12, inclusive. The apparatus 100 comprises an
enclosure 102 having a barrier 104 disposed therein. One or
more fogging nozzles 106 are utilized to generate a fog
comprising a composition to be coated on all or part of the
human body. As used herein, the term “fog” means Liquid
droplets which are small enough in size and light enough in
weight to be entrained in and transported by moving air.

The fogging nozzles 106 are conventional in construction
and operation. The fog generated by the fogging nozzles is
similar to the insecticide fog which is generated by com-
mercially available insect foggers. Other types and kinds of
fogging devices are also well known and may be used in the
practice of the invention.

The apparatus 100 further comprises a fan 110. The fan
110 causes air to flow within the enclosure 102 in a circular
path around the barrier 104. The fog generated by the
fogging nozzies 106 is entrained in the moving air and is
transported thereby in the circular path as defined by the
arrows in FIG. 13. Any droplets emanating from the fogging
nozzles 106 which are too big and/or too heavy to be
entrained in the moving air fall onto and are retained by an
absorbent filter 112.

The enclosure 102 defines a coating zone 114 situated on
the opposite side of the banier 104 from the fan 110. A
person P to be coated stands within the coating Zone 114,
Upon operation of the fan 110 and the fogging nozzles 106,
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the fog comprising the compost Hon to be coated envelopes
thz person P and is uniformly de posited on all or part of the
body of the person P.

A filter 116 is normally positioned as shown in full lines
in FIG. 13. This allows air and fog entrained therein to move
around the circular path as ideatified by the arrows in FIG.
1% under the action of the fan 130. Whenever a particular
coating operation has been completed, a fluid powered
cylinder 118 is actuated to pivot the fiter 116 into the
position illustrated in dashed lines in FIG. 13. The fan 110
continues to operate thereby causing the fog entrained in the
moving air to be captured by the filter 116. Afier all of the
fog has been captured by the filier 116, the apparatus 100 is
ready for a subscquent coating operation.

Referring to FIG. 14, there is shown an apparatus for
coating all or part of the human body 130 comprising the
variation of the apparatus 100 shown in FIG. 13 and
described hereinabove in counsction therewith. The appa-
ratus 130 comprises a housing 132 having a barrier 134
disposed therein. One or more fogging nozzles 136 are
positioned in the upper portion of the housing 132. In use,
the fogging nozzles 136 function to generate 2 fog compris-
icg a composition to be coated on all or part of the human
bady.

A fan is positioned within th: bousing 132 and functions
to cause air to flow threugh the housing 132 and around the
barrier 134 in the direction of the arrows shown in FIG. 14.
The fog comprising the composition to be coated which is
generated by the fogging nozzles 136 is cntrained in the
moving air and is transported thereby through the housing
132 in the direction of the arrows. Any droplets emanating
from the fogging nozzles 136 which are too large and/or too
heavy for entrainmeant in the moviag air are captured by an
absorbent filter 142.

Adoor 143 provides access to a coating zone 144 situated
within the housing 132. The fog; comprising the composition
to be coated passes through the coating zone 114 under the
action of the fan 140, thereby completely enveloping the
body of a person P situated within the coating zone. In this
granner, the composition comprising the fog generated by
the fogging nozzles 136 is uniformly distributed over all ot
part of the body of the person P situated within the coating
zone 144

At the end of a coating session, excess fog, that is, coating
composition which was not received on the body of the
person P, is directed into an assorbent filter 146 under the
action of an exhaust fan 148. Ater the interior of the housing
132 has been cleared of excess coating composition, the
apparatus 130 is ready for a sibsequent coating operation.

Referring fo FIG. 13, there is shown an apparatus for
coating all or part of a human body 160. The apparatus 160
incorporates numerous compoient parts which are substan-
tially identical in constructiot: and functioa to component
parts of the apparatus 130 illustrated in FIG. 14 and
described hereinabove in conjunction therewith. Such iden-
tical component parts are designated in FIG. 15 with the
same reference numerals utilized above in the description of
the apparatus 130.

The apparatus 160 differs from the apparatus 130 in that
the fogging nozzles 136 of the apparatus 160 are mounted on
vertically oriented tubular columns 162. The columns 162

10

15

20

30

35

40

45

50

55

60

65

18

are supported for pivotal movement about vertical axes, and
are interconnected by a linkage 164. The linkage 164 is
operated by an actuator 166 which functions to continuously
pivot the columns 162 and the fogging nozzles 136 carried
thereby back and forth about their respective vertical axes.
Thus, the actuator 166 and the linkage 164 operate similar
to the cylinder 38 and the linkage 40 of FIG. 10.

In the operation of the apparatus 160, the fan 140 circu-
lates air through the housing 132 and around the barrier 134
in the direction of the arrows of FIG. 15. The fogging
nozzles 136 function to geaerate a fog comprising 2 com-
position to be coated on all or part of the human body. The
fog is entrained in the moving air and is transported thereby
through the housing 132.

As the fogging nozzles 136 function to generate a fog
from the coating composition, the fogging nozzies 136 are
pivoted in horizontal planes by the actuator 166, the linkage
164, and the vertically disposed columns 162. In this manner
the initia] distribution of the fog generated by the fogging
nozzles 136 is turbulent rather than linear. Turbulence of the

fog within the coating zone 144 of the housing 132 is
beneficial in that it fusther assures a uniform distribution of
the coating composition over all or part of the body of a
person situated within the coating chamber.

Although preferred embodimeats of the invention are
illustrated in the Drawings and described in the Detailed
Description, it will be understood that the invention is not
limited to the embodiments disclosed, but is capable of
pumerous modifications and rearrangements of parts and
elements without departing from the spirit of the invention.

What is claimed is:

1. An apparatus for coating at least a portion of the human
body with a predetermined coating composition comprising:

an enclosed coating chamber for receiving a person 1o be

coated;

at feast onc fan for directing a flow of air through the

coating chamber;

at least one fogging nozzle for forming the predetermined

coating composition into a fog comprising droplets
sufficiently small in size and light in weight for entrain-
ment in the air flow caused by the fan and for circu-
lation by the flowing air through the coating chamber
and onto the skin of a person situated therein; and

at least one filter for capturig fog generated by the

fogging nozzle which is not received on the skin of the
person situated within the coating chamber.

2. The apparatus according to claim 1 further including an
absorbent filter positioned to receive droplets emanating
from the fogging nozzle which are too large for entrainment
in the flowing air.

3. The apparatus according to claim 1 wherein the coating
composition is a predetermined suntanning composition.

4. The apparatus according to claim 1 wherein the coating
composition is a predetermined tanning accelerator compo-
sition,

5. The apparatus according to claim 1 wherein the coating
composition is a predetermined sunburn treatmeni compo-
sition.

6. The apparatus according to claim 1 wherein the coating
composition is a predetermined insect repellant composi-
tion. :

7. The apparatus according to claim 1 wherein the coating
composition is a predetermined skin toner composition.
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8. The apparatus according to zlaim 1 wherein the coating
composition is a predetermined skin bleach composition.

9. The apparatus according to zlaim 1 wherein the coating
composition is a predetermined skin lightening composition.

10. The spparatus according, to claim 1 wherein the
coaling composition is a predete mined anti-microbial com-
position.

11. The apparatus according, to claim 1 wherein the
coating composition is a predete mined moisturizer compo-
sition.

12. The apparatus according, to claim 1 wherein the
coating composition is a predetermined exfoliant composi-
tion.

13. The apparatus according; to claim 1 wherein the
coating composition is a predetermined nutriment and vita-
min composition. :

14. The apparatus according; to claim 1 whercin the
coating composition is a pred:termined massaging aide
composition.
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15. The apparatus according to claim 1 wherein the
coating composition is a predetermined muscle relaxant
composition.

16. The apparatus according te claim 1 wherein the
coating composition is-a predetcrmined medicated skin
{reatment composition. -

17. The apparatus according to claim 1 wherein the
coating composition is a predetermined burn treatment com-
position.

18. The apparatus according to claim 1 wherein the
coaling composition is a predetermined deconlamination
composition.

19. The apparatus according to claim 1 wherein the
coating composition is a predelermined cosmetic composi-
tion.

20. The apparatus according to claim 1 whezein the
coaling composition is a predetermined wrinkle treatment
composition.
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7 ABSTRACT

In a system for coating human skin, a chemical composition,
such as a cosmetic or medical formulation, is uniformly
coated over the entire body or selected parts of the body of
the person being coated. The system includes atomization of
the coating composition, containment of the atomized spray,
and residual recovery which together yield a novel method
for applying chemical compositions.

6 Claims, 7 Drawing Sheets

SELECT COATING COMPOSITION

i

ATOMIZE COMPOSITION

!

CONTAIN ATOMIZED COMPOSITION

|

DIRECT ATOMIZED COMPOSITION ONTO SKIN

CAPTURE RESIDUAL COMPOSITION

EXHIBIT

C_




Case 2:03-cv-0153§_—_\lCM-PAL Document 1-2303305 Filed 1}&8/03 Page 43 of 59

U.S. Patent Nov. 5, 2002 Sheet 1 of 7 US 6,474,343 B2

. SELECT COATING COMPOSITION

i

ATOMIZE COMPOSITION

i

CONTAIN ATOMIZED COMPOSITION

|

DIRECT ATOMIZED COMPOSITION ONTO SKIN

|

CAPTURE RESIDUAL COMPOSITION

Fig. 1

\

0

N
N\

[N
SEERRN

#L/
7N
1IN

(.
b
/
s

\

Fig. 2




Case 2:03-cv-015?)§;]CM-PAL Document 1-2303305 Filed 1;{\(?8/03 Page 44 of 59

U.S. Patent Nov. 5, 2002 Sheet 2 of 7 US 6,474,343 B2

NN

117 ]
12
14
-
17
. ~
Fig 3

N

11

S ),////m\\\




Case 2:03-cv-0153§;;]\CM-PAL Document 1-2303305 Filed 1;‘9.‘8/03 Page 45 of 59

US 6,474,343 B2

Sheet 3 of 7

Nov. 5, 2002

U.S. Patent

L]

NANER Y I Y R

Y

AR P
Ny, 7/

\

nl

|

\

N7
—

./

oy
Sy

ha
T~

N
L

O %
/,/:_:\\x
////Ew\\\\h A

[

H —

X+
i




Case 2:03-cv-015?;§_—3CM-PAL Document 1-2303305 Filed }2(98/03 Page 46 of 59

U.S. Patent Nov. 5, 2002 Sheet 4 of 7 US 6,474,343 B2

' Fig. 8




Case 2:03-cv-01538-JCM-PAL Document 1-2303305 Filed dg/08/03 Page 47 of 59
P '

U.S. Patent Nov. 5, 2002 Sheet 5 of 7 US 6,474,343 B2

-~ \ \
4 52 52 . 52 52\
) \ !
| \
66 . 1 I
il | 34
36
A f
60 i -__—'-'*—q._h II l I 68
| [ T : |
L | I 36
P NG
i 11 |
/ o
i é_— | »

—
e
——




Case 2:03-cv-0153‘>§.—{]CM-PAL Document 1-2303305 Filed ];2@8/03 Page 48 of 59

U.S. Patent  Nov.5,2002  Sheet 6 of 7 US 6,474,343 B2
al
\. . %-
N0
m S 3 L
oy
N

r—m
\
32

36

38_—__———"*-..._

40

Fig. 10




Case 2:03-cv-0153‘§_-;1CM-PAL Document 1-2303305 Filed 1;@8/03 Page 49 of 59

U.S. Patent Nov. 5, 2002 Sheet 7 of 7 US 6,474,343 B2

=

[

N

94

88
92
Fig 12

Fig 11




Case 2:03-cv-015?‘:_8_-‘:]CM-PAL Document 1-2303305 Filed 1'2498/03 Page 50 of 59

US 6,474,343 B2

1

METHOD OF AND APPARATUS FOR
AUTOMATICALLY COATING THE HUMAN
" BODY

CROSS-REFERENCRE TO RELATED
APPLICATION

This application is a continuation of application Ser. No.
09/874,466, filed Jun. 4, 2001, currently pending, which is
a continuation of application Scr. No. 09/751,752, filed Dec.
29, 2000, now U.S. Pat. No. 6,305,384, which is a continu-
ation of application Ser. No. 09/294,689, filed Apr. 19, 1999,
pow U.S. Pal, No. 6,199,557, which is a continuation-in-part
of application Ser. No. 08/946,764 filed Oct. 8, 1997, now
U.S. Pat. No. 5,922,333,

TECHNICAL FIELD

The present invention relates generally to systems for
automatically coating the human body or selecied parts
thereof with predetermined fluids. More particularly, the
invention relates to an automated self-tanning system.

BACKGROUND OF THE INVENTION

The application of various fluids to all or selected parts of
the human body has been known literally for centuries.
However, despite the long standing and wide spread practice
of coatiog the human body with various fluids, there has
never been a successful way o automatically coating the
human body. Therefore, prior o the present invention, it has
been necessary to apply fluids (o the body manually.

Manual application of fluids t3 the human body results in
numerous disadvantages. First, it is almost impossible to
uniformly coat the human body with fluids using manual
application techniques. This is true even in the case of fluids
that arc provided in aerosol or spray form because such
fluids must be rubbed in after application. Second, the
application of fiuids to certain parts of the human body, for
example, the back, require the availability of an assistant in
order that proper manual application can be attempted.

The foregoing difficulties are particularly apparent ia the
case of artificial tanning processes. Artificial tanning has
beecn known for more than 40 years, with artificial tanning
products appearing on the U.S. raarket as early as 1959. The
two key types of tanning proo:sses are by colorants and
broazers.

Tanning by colorants is based on the color reaction which
occurs between components of the skin and the colorant.
The miost commonly used chemical for artificial tanning is
dihydroxyacetone (DHA). It is widely used in commercial
antificial tanning products, and is recognized as safe and
effective by the U.S. Food and Drug Administration (FDA).
DHA reacts solely with the stiatum comeum. It interacts
with amines, peptides and free amino acids to generate a
Maillard reaction. The resulling products are cyclic and
livear polymers that have a yellow or brown color.

Two common bronzers are jugrlone and lawsone. Both are
naphthoquinones. Whean applied to skin, lawsone produces
an orange hue and juglone procuces a greenish-brown tan.
‘Ttiey are sometimes used in combination with DHA to
modify the color or hue of the tan or to intensify the color.

Numerous forms of artificial tanning products are now on
_the market. They include:

lotions,

creams,

gels,
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oils,

sprays.

These products are mixtures of & chemically-active skin
colorant or a bronzer with combinations of the following:

moisturizers,

preservatives,

antimicrobials,

thickeners,

solvents,

emuisifiers,

fragrances,

surfactants,

stabilizers,

SUnscreens,

pH adjusters,

anti-caking agents,

ingredients ta alter the color reaction.

Users of these products often experience significant prob-
lems associated with the current methods for applying
artificial tanning formulations to skin. These problems
include the followiag.

If not properly dried, the formulation will streak or form
blotches with time. The net result is a very nonuniform
tan, with light or dark streaks or blotches.

Certain parts of the body will stain more intensely when
the formulation is spread manually. This differential
staining is due to enhanced absorption of certain skin
tissue and the tendency of certain tissue to retain more
formulation. The result is that as the formulation is
being spread manually, certain tissue absorb or trap
more formulation (¢.g., the wrinkles in the ¢lbows and
knees and the dense tissuc in the palms).

Most products designed for manual application require
components such as thickeners and polymers, which
often inhibit the efficacy of DHA.

Current formulations typically take about 20 minutes to
dry to the touch, and about 1 hour before not
transferring from skin to textiles.

Application of artificial tanning products is additionally
complicated by the tendency of these formulations to
stain materials containing amine molecules, includ-
ing certain fabrics, certain types of carpet, and cer-
tain wail coverings and paint.

In spite of all of these problems, artificial tanning is
becoming increasingly popular. It is apparent that a need
exists for a superior application system which solves the
foregoing problems.

There is also a need for a superior applications system for
many other applications, including but not limited to:

self-tanning formulations,

sunscreens,

suntan lotions,

tanning accelerators,

suoburn treatments,

insect repellaats,

skin toners,

skin bleaches,

skin lighteners,

anti-microbial compositions,

moisturizers,

exfoliants,

nutriments or vitamins,
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massage aides,

muscle relaxants,

skin ireaiment agents,
burn treaiment agenis,
decontamination agents,
cosmetics,

wrinkie treatments or removers.

There are specific and significant problems with the
manual coating of cach of ttese products. The artificial
taning application provides a gcod illustration of the types of
problems normally encountersd when manually coating
these products. Artificial tanning is also onc of the most

demanding applications in that uniformity of the coating is

critical to assure uniferm tanning,

SUMMARY OF THE INVENTION

The present invention comprises a system for automati-
cally coating the human body, including a method of and
apparatus for uniformly and rapidly coating all or selected
parts of the bhuman bedy. The system includes apparatus
which atomizes (also referred to as aerosclization,
ncbulization, mist generation, fog generation or spray
generation) a chemical composition and deposits it uni-
formly over all or selected parts. of the human body. it is not
necessary for the individual receiving the treatment nor
anyone ¢lse to manually apply any of the formulation, Also,
a confainment system is provicked which restrains and col-
lects residue from the application process. The system can
optionally recycle the materials used.

There are several major adva:atages resulting from the use

of the invention:

Uniform application minimi:es or eliminates streaking,

No assistant is required for applying the composition,

The entire skin surface receives the same exposure to the
composition, so the unifority of the coating is greatly
enhanced over manual application,

The optimal formulation for atomization is very simple,
and does not require the addition of components which
may inhibit the efficacy of the applied material,

The application time can be as; quick as a few seconds, and
complete drying can occur in just a few minutes,

The containment system dras-icilly reduces the unwanted
environniental impact,

Multiple applications can be used to better control the
amount of material applied per unit area, and additional
substances can be applied in séparate applications.

The invention may be practized utilizing a unitary con-

struction including both a coating chamber and apparatus for
coating a person situated within the coating chamber. A door
provides ingress to and egress from the coating chamber
which is provided with vertically disposed arrays of spray
discharging nozzles situated at spaced apart points around
the periphery of the chataber. A blower circulates air through
the coating chamber to effect drying following the coating
procedure and to aid in containinent of excess spray. An air
compressor supplies liquid for coating and compressed air
for spraying the coating liquid to the nozzles situated within
the coating chamber.
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BRIEF DESCRIPTION OF THE DRAWINGS

A more complete understanding of the invention may be
had by reference to the following Detailed Description when
taken in conjunction with accompanied Drawings, wherein:

FIG. 1 is a flow chart illustrating the invention;

FIG. 2 is a diagrammatic illustration of the system for
automatically coating the human body of the present inven-
tion comprising the minimum requirements thereof;

FIG. 3 is ap illustration similar to FIG. 2 wherein the
system of the present invention is further provided with
confainment apparatus;

FIG. 4 is an illusiration similar to FEG. 3 wherein the
system of the present invention is further provided with an
air ventilation apparatus;

FIG. 5 is an illustration similar to FIG. 4 wherein the
system of the present invention is further provided with
collection apparatus for residual spray;

FIG. 6 is an illustration similar to FIG. § wherein the
system of the present invention is further provided with
apparatus to effect rotation of the human body being coated;

FIG. 7 is an illustration similar to FIG. 6 whercin the
system of the present invention is further provided with
multiple discharge nozzles;

FIG. 8 is an illustration similar to FIG. § wherein the
system of the present invention is adapted to the coating of
a sclected part of the human body;

FIG. 9 s a front view of an apparatus useful in the practice
of the invention;

FIG. 10 is a top view of the apparatus of FIG. 9;
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FIG. 11 is an illustration of cne of the spray columns of
the apparatus of FIG. 9; and

FIG. 12 is an enlarged view illustrating the nozzle assem-

blies utilized in the spray colunins of the apparatus of FIG. s

9.

DETAILED DESCRIPTION OF THE
INVENTION

Referring now to the Drawings, and particulardy to FIG,
1, the system for automatically coating the human body of
th: present invention may comprise an automated coating
system for numerous types of formulations, including but
not limited to the application o

self-tanning formulations,

SUNScrecns,

suntan lotions,

tanning accelerators,

sunburn treatments,

insect repellants,

skin toners,

skin bleaches,

skin lighteners,

anti-microbial compositions,

moisturizers,

exfoliants,

mutriments or vitamins,

massage aides,

muscle relaxants,

skin treatment agents,

burn treatment agents,

decontamination agents,

cosmetics,

wrinkle treatinenis or removers.

The first component of suct a system is the chemical
composition. The suitability of 4 composition for coating is
strongly influenced by ils viscosity, with the preferred vis-
cosity being close to that of water (1 centipoise). Compo-
sitions with viscosities in the 1 to 10 centipoise range
Generally atomize well, and viscosities in the 10 to 100
range can be atomized, but the resulting spray is not as fine.
" Higher viscosities can be atomized, and will work, but the
spray is not as fine. Most cunéntly marketed compositions
of the aforementioned applicaticns can be made suitable for
atomization either as is or with appropriate dilution.

By way of cxample, a mcre detailed description of
functional compositions for use in practice of the invention
 will be based on artificial tannng compositions. Six such
¢ompositions are given in Compositions 1, 2, 3, 4, 5, and 6.
Iadividuals skilled in this art can create other compositions.

Ingredient ) o %
_COMPOSITION 1
Dibydroxyacetone 3.0
Water 970
__g)MPOS[T [ON 2
Dibydroxyacetone 3.0
Dematuréd Ethanol 20,0
Water 1.0
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-continued

[ngredicnt %

COMPOSITION 3
Dikydroxyacetone 1240
Denature Bthanol 200
Water 68.0

COMPOSITION 4
Dihydroxyacetone 100
Commercial Sunless- 150
Thnuing Lotion
Water 5.0

COMPOSITION §
Dihydroxyacetone 2.0
Commercial moisturizer 200
Citric acid 03
Commercial bath product 0.6
Bronzes 6.0
Water 64.1

By way of example, a suitable commercial moisturizer
would include Vaseline Brand Intensive Care Aloe and
Naturals lotion (Chescbrough-Ponds, Greenwich, Conn.),
and a suitable commercial bath product would include
Vaseline Brand Intensive Care Foaming Creme Bath
(Chesebrough-Ponds, Greenwich, Conn.). The bronzer is a
combination of FD&C dyes that yield a golden brown color.

_COMPOSITION 6 _

Ingredient %
Bronzer 8.0
Commerxcial moisturizer 20,0
Commercial bath product 0.6
Ethoxydiglycol 20
69.4

Water

By way of example, a suitable commercial moisturizer
would include Vaseline Brand Intensive Care Aloe and
Naturals lotion (Chesebrough-Ponds, Greenwich, Conan.),
and a suitable commercial bath product would include
Vaseline Brand Intensive Care Foaming Creme Bath
(Chesebrough-Ponds, Greenwich, Conn.). The bronzer is a
combination of FD&C dyes that yield a golden brown color.

By way of example, suitable commercial preparations
include Coppertone® Qil-Free Sunless Tanner (Schering-
Plough, Memphis, Tenn.), Neutrogena® Glow Sunless Tan-
ning Lotion for Face and Body (Neutrogena, Los Angeles,
Calif)), and Kroger® Sunless Tanning Cream (Kroger,
Cincinnati, Ohio).

Compositions 1, 2 and 3 are greatly simplificd versions of
the formulations now on the market or reported in the past.
This simplification is possible due to the use of the present
invention for applying compositions to skin. These simpli-
fied compositions have several advantages over more com-
plex formulations, including:

faster drying,

less potential inhibition of DHA efficacy,

less potential for irritation from chemical components

(because there are fewer components),

less residue on the skin,

less expensive,

more environmentally friendly.

Compositions 4 and 5 illustrate how a commercial for-
mulation not particularly well suited for atomization can be
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diluted, effectively atomized and uniformly coated on
human skin. Similar dilutions of products representing the
otber aforementioned application;; can be effectively atom-
ized and coated on human skin.

There is no pH adjustment required for these
compositions, although the pH can be adjusted to alter the
hue of the resulting tan and to alter the dihydroxyacetone
stability. The optimal tanaing occurs with DHA at a pH of
below 6.0, preferably with the solation at a pH of 3.0 to 4.0.
Unbuffered DHA has a pH of about 5.5. The pH on the
surface of buman skin is alsc abcut 5.5. Nonetheless, these
forroulations can be used over 2 wide pH range, and buffers
or pH adjusters can be added.

_Apreferred colorant is DHA. DHA is available from Rona
(Hawthorne, N.Y.). It is effective, safe, and approved by the
FDA for this application. The preferred DHA concentration
is 0.5% to 20%, with a more preferred range of 3.0% to
15.0%, and a most preferred range of5% to 12%.

MNumerous other colorants can 1lso be used. Those agents
include, but are not limited {o:

crotonaldehyde

pyruvaldehyde

glycolaldehyde

glutaraldehyde

ctho-phthaldehyde

sorbose

fructose

erythrulose

rnethylvinylketone

food coloring
Various dyes and UV blocking agents can be covalently
linked to the colorant or can be riixed into the composition
with the colorant.

Bronzers can also be used in combination with or as an
alternative to DHA. Bronzers which can be used include, but
are not limited to, lawsone and juglone. Combinations of
DHA and bronzers can also be used, and can be used to
modify the resulting color (hue) and intensity of the tan. The
preferred range for tawsone, juzlone, and FD&C dyes is
0.5% to 10.0% with the more preferred range of 1.0% to
50%.

Composition 6 is an example of a formulation confaining
only bronzers (no DHA). The preferred range of FD&C dyes
in commercially formulated liquid form (e.g., food coloring
by Adams Extract Co., Austin, Tex.) is 1% to 50%, with a
more preferred range of 4% to 12%. Ethoxydiglycol is added
to enhance the penetration of the dyes into the skin, to reduce
transfer to clothing, and to assis: in the stabilization of the
formulation. The preferred ethoxydiglycol range is 1% to
20%, with a more preferred range of 2% to 10%.

Alcohol can be added to the ccmposition to accelerate the
rate of drying. Denatured cthanol (USP grade, commodity
chemical) works well in this capacity. The preferred range
for alcohol concentratioa is from 1.0% to 50.0%, with a
more preferred range from 10.0% to 30.0%, and a most
prefeired concentration of 20.0%.

Other potential additives include:

moisturizers,

preservatives,

antimicrobials,

thickeners,

solvents,

emulsifiers,.

fragrances,
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stabilizers,

SURSCTESNS,

surfactants,

pH adjusters,

anti-caking agents,

ingredients to alter the color reaction.

It typically requires about 100 ml of a 5.0% DHA com-
position to obtain a medium to dark tan over an entire adult
body (about 2 square meters of skin). A single application of
about 250 ml of a 9% dihydroxyacetone composition over
an entirc adult humasn body will result in a very dark tan. The
exact amount of dihydroxyacetone required depends on the
skin type and intensity of tan desired. The tan can last for
about 2 to 7 days, but usually lasts for 3 to 4 days. Multiple
applications wili darken the tan.

The second component of the invention is the atomization
of the composition. The required atomization can be
obtained by a host of ways, most of which involve passing
the composition through an orifice under pressure. Mcthods
pnow used to atomize solutions include the usc of the
following systems:

air atomization

siphon feed
gravity feed
pressure feed
internal atomization
cxternal atomization
low pressure low volume
high volume low pressure
airless atomization
pressurized through small orifices
air-assisted
air-assisted heated
electrostatic
using charged particles
heated charged particles
high speed rotational atomizers

ultrasonic
These forms of atomization are the basis for most methods
of producing atomized sprays, including misting and nebu-
lization.

Using a single airless sprayer with a tip orifice of 0.6 mm,
with a circular spray pattern of 12 iuches at 12 inches from
the tip, and with a flow rate of approximately 400 ml/min.
the entire body (excluding the bottom of the fect) of an
average-sized person can be coated with solution in 5 to 15
seconds. In practice, the underside of the fect usually get
slightly tanned also from exposure to small quantitics of
residual artificial tanning composition on the floor of appli-
cation area. The use of a single airless sprayer to apply a
composition to human skin is illustrated in FIG. 2. In this
figure and subsequent figures, 11 designates the orifice for
atomization of the composition, 12 designates the atomized
spray, and 13 designates the subject being sprayed. In this
configuration, an operator must direct the flow of the spray.
The configuration illustrated in FIG. 2 would also work for
any of the other atomization methods aforementioned, and
for any of the applications aforementioned. The preferred
atomization method is the pressurc-free air-atomization
system, with an iaternal or extemal atomization configura-
tion.

For a person to be coated as illustrated in FIG. 2 with an
artificial tanning composition (or any composition of the
applications aforementioned), scveral precautions should be
taken. First, the person should hold their breath during the
application and during the time required for the spray to
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clear. If this process is done in an open area, the coating
should take about 5 to 15 seconds and the clearing of
residues should take 1 to 10 seconds. Thus, the person woutd
need 1o hold their breath for 6 o 25 seconds. Alternatively,
they could wear a filter over their mouth, have a filter inside
of their mouth, or use a breathing tube. They can also wear
nose plugs or filters. Second, the eyes should be protected

cven though most of these formulations are not likely to

injure the eye. The simplest and most effective protection is
to keep the cyes closed. Goggles or patches also work well,
although they leave uncoated areas that must be subse-
quently coated manually. Next, precautions need to be taken
if one wants to avoid the exposure of scalp hair. Scalp hair
cian be protected with a shower cap or any other similar
piotective covering impervious to the coating compositions.
Also, hair can be coated with a water insoluble material such
as petroleum jelly. Similar protection can be used to protect
hair on any other parts of the tody. Next, if atomization is
from a single source, it is recommended that the person
being coated turn while being coated, or that the coating
apparatus be moved around the jperson being coated, or there
be a combipation of these movements. Finally, care must be
taken that the nozzle remain at least several inches from the
person being coaled to prevert any possible injection of
composition into the person. Generally, spray injection
occurs at pressures grealer then 500 psi with the person
actually contacting the atomization orifice. The pressures
here are less than 80 psi, and more typicilly 10 to 40 psi, and
the person being coated should be a foot or more from the
orifice.

The issue of what to wear cluring coating is usually of
greal concem fo the person being coated. In the case of
coating with artificial tanning sclution, the selection of what
to wear is a matter of preference for the person being coated.
The subject can be coated nude, with underwear, with a
bikini or a bathing suit, or with some form of pasties
covering their private parts.

The third component of the invention is containment of
the spray. Containment is illustrated in FIG. 3. In this figure
and subsequent figures, 14 and 15 desigpate side panels and
146 and 17 desigrate the top and boftom panels, respectively.
This type of containment is siuilar to the containment of
spray paint using paini booths in automobile refinishing.
Alternatively, spray containment can be obtained using
electrostatic foroes, where the atomized spray is charged and
the residual charged spray is rerioved by activating charged
collection plates. Of course, precautions must be taken so
that the person being sprayed and the operator are isolated
from the charged plates.

Containment of the spray is very important for scveral
reasons. These reasons include but are not limited to:

reducing waste,

avoiding spray getting onto and staining items in the

immediate swrroundings,

facilitating capture and recovery processes,

better control of air flow,

better control of temperature and humidity.

This type of containment facilitates the use of this invention
in enclosed areas such as stores. or medical facilities.

Control of air and spray flow is very important to the
quality of the skin coating. It is 2ighly preferable to have an
exhaust fan drawing the spray towards the person being
coated, and the residual compcsition out of the booth. In
FIG. 4 is shown the addition of an ¢xhaust fan 18. The fan
offers several significan! advantages to the invention. These
advantages include but are not limited to:
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better control of air flow

shorter exposure to residue spray, requiring less time to

hold breath or breathe through filter or air line

faster drying of the coated composition on skin

better quality coating

The fan 18 should bave a flow of 10 to 5000 cubic feet per
minute per square foot of opening, preferably 50 to 1000
cubic feet per minute per square foot, and most preferably
100 to 400 cubic feet per minute per square foot. At flow
rates of below 100 cubic feet per minute per square foot, the
air movement is sufficient to guide the atomized spray
through the containment arca. At flow rates of 100 to 400
cubic feet per minute per square foot, the atomized spray is
being actively drawn through the containment area and the
application and drying process is enhanced. At rates above
400 cubic feet per minute per square foot, the atomized
spray is being accelerated and the exhaust fiow plays a much
more prominent role in the application process. The flow
rate of the air through the containment area is therefore a
major parameter which can be varied to modify the charac-
teristics of the coating of the artificial tanning composition
to the skin. The drying time for the composition deposited on
skin is also effected by flow rate, with drying time decreas-
ing as flow rates increase. At rates above 100 cubic fect per
minute per square foot, the drying time (lo the point of no
transfer to other surfaces upon contact) is less than 5
minutes.

At any flow rate above 10 cubic feet per minute per square
foot, the residual atomized spray is completely removed
from the containment area within one second. This rapid
removal is important to minimize the time the person being
tanned is exposed to spray and has the potential to inhate this
spray. In the absence of this air flow, the residual spray
lingers in the area for several minutes, and traces can be
detected hours later. This vigorous flow also protects any
individuals or operators near the atomizing orifices from
back spray.

The final element of this invention is recovery, or filtering,
of residual composition. This feature greatly enhances the
utility of the invention because it allows the system to be
self-contained in an indoor environment and promotes a
more environmentally friendly process. Without a recovery
system, there is a potential for the exhausted residue to stain
anything it contacts. Also, there could be an accumulation of
residue with time. One configuration of the recovery system
is shown in FIG. 5. In this figure and subscquent figures, the
recovery sysiem or filter is denoted as 19. Recovery of both
particulates and solvents is possible. Potential filters include
a high-cfficiency filter such as Binks’ (Franklin Park, IIL)
Paint Pockets or Columbus Industries’ (Ashville, Ohio}
High-Capacity Supra Mini-Mesh, a form of a carbon filter,
a water-wash filter, or an exchange-type resin. The efficiency
of particulate and solvent removal should be greater than
99%. As an allernative to high-efficiency filtering, the spray
residuals could be vented to the outside environment.

Additional features adding to the utility of the invention
are shown in FIG. 6 and FIG. 7. In FIG. 6 there is shown the
addition of a motorized turntable 20. This tumtable 20 will
rotate the person being coated, eliminating rotation by the
individual as a possible source of crror or problems. It aiso
is a major convenience for the person being coated. The
preferred rate of rotation is in the range of 1 to 60 rpm, with
a more preferred range of 5 to 20 rpm, with a most preferred
rate of rotation of 12 rpm.

In FIG. 7 there is shown the use of multiple alomizing
orifices. The use of multiple orifices facilitates the automa-
tion of this process, and reduces operator effort and potential
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emor. It also reduces the time required to fully coat an
individual. The typical round spray pattern is about 12
inches wide at 8 to 12 inches from the orifices, so a preferred
spacing of multiple orifices will be 8 to 12 inches apart, but
could be positioned from 1 to 48 inches apart. Fan patterns
from wide-angle nozzles at 18 inches are typicaily 24 inches
long and 9 inches wide. Using tac preferred configuration,
an individual can be coated in 5 seconds or less. In FIG. 7,
the orifices are aligned in a vertical pattern. The coverage of
mere area at one time could also be obtained by rapidly
moving one or more orifices along a track or by rapidiy
altering the angle of the orifice. Other patteras arc possible,
including combinations of vertical and horizontally aligned
orifices. Orifices could also be aligned radially, with the
subiject being sprayed with orifices aligned from 0 to 360°.
Another alignment is a borizoutsl ring containing orifices
that surround the body. By vertically raising and lowering
the horizontal ring, the entire bcdy or selected parts of the
body could be coated.

In an open environment, sucs as a beach or a park, a
modified version of configuration illustrated in FIG. 7 could
be uscd fo rapidly coat an individual. It would even be
possible to have a walk-through coating system. An atom-
ized spray could be produced from multiple nozzles
arranged in a single line (as shovn in FIG. 7), in two single
lines facing one another and about 36 (o about 48 inches
apart, or multiple lines of nozzles. The preferred configu-
ration is multiple lines, with 4 lines being adequate. The
atomized spray results in an area of infense atomized
solution, which would coat an individual standing in that
area. The residual spray would then be dissipated into the
swrounding environment. A fan could be used to accelerate
the removal of the residuals from the coating area.

FIG. 8 illustrates how the systzm of the present invention
can be used to tan a selected pact of the body. In this case,
just the face is being tanned. In this figure the bottom panel
of the apparatus 22 contains an opening through which one
can insert his or her head. The top panel 23 is arched. The
high-efficiency filter is 19. The fan and back panel is 18.
Alternately, the setup as shown in FIGS. 2-7 could be used
to tan only a select part of the body by protecting the area
not desired to be tanned with appropriate barrier apparel or
by screens between the atomized spray and the regions of the
skin not to be coated. The bartier apparel could be any
material impervious to the atomized coating composition.
For example, materials appropr.ate for use with the afore-
mentioned coating compositions include vinyl,
polyurethane, and latex rubber. The screens can be sheets
composed of any material impe:vious to the atomized arti-
ficial tanning compositions, including most metals or plas-
fics. A preferred screening material is foam with an imper-
vious aluminum foil backing. Tae foam is aligned with the
backing away from the atomizing orifice. The foam is
preferred because it absorbs mich of the atomized spray,
redfucing back deflection.

FI1GS. 9, 10, 11, and 12 illustrate an apparatus which may
be utilized in the practice of the invention. The apparatus 30
comprises a unitary constructi>n which includes both a
coating chamber 32 adapted to receive a person 1o be coated
with a predetermined substanc: and various components
utilized to effect spraying of the predetermined substance
oo the person situated within the coating chamber 32,

“The coating chamber 32 includes a door 34 which affords
ingress to and cgress from the coating chamber. The coating
chamber 32 is further provided with a plurality of spray
colurans 36. As is best shown in FIG. 10, the spray columns
36 are located at spaced apart points around the periphery of
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the chamber 32. Those skilled in the art will appreciate the
fact that neither the number nor the precise location of the
spray columns 36 is critical to the practice of the invention,
and that other spray column arrangements may be utilized in
the practice of the invention, if desired. -

The spray columns 36 arc preferably supported for pivotal
movement through predetermined arcs under the action of a
pneumatic cylinder 38. In this manner the predetermined
material is discharged from the spray columns 36 in such a
way as to assure uniform coating of the predetermined
material on a person situated within the spray chamber 32.
The pneumatic cylinder 38 is connected to the pivoting
mechanism of each of the spray columns 36 through a
plurality of links 40.

Referring again to FIG. 9, there is further included 2
blower 46 which directs a flow of air upwardly along an air
guide 48 and then laterally along a top panel 50 into
engagement with a plurality of baffles 52. The baffies 52
direct the air from the blower 46 downwardly through the
coating chamber 32, whereby the flowing air effects drying
of the sprayed material and aids in recovery of the sprayed
material for reuse. From the coating chamber 32 the air is
directed through a plurality of filters 54 and is returned to the
blower 46.

The predetermined material which is to be coated onto a
person situated within the coating chamber 32 is preferably
provided in the form of a liquid which is received in 2
reservoir 60. The interior of the reservoir 60 is pressurized
by compressed air which is received from an air compressot
62 through an air tank 64. Compressed air from the air
compressor 62 in the tank 64 is also directed to an air tank
66 and to a manifold 68. The air tank 66 provides com-
pressed air for operating the pncumatic cylinder (FIG. 10).
The manifold 68 directs compressed air to the spray columns
36.

Ideally, all of the liquid from the rescrvoir 60 which is
discharged from the spray columns 36 would be received on
the body of the person within the coating chamber 32. In
actual practice, it is not possible to obtain 100% efficiency
in the coating procedure. Excess liquid which is discharged
from the spray columns moves downwardly under the action
of gravity onto a drain ramp 72. A drain pump 74 receives
the excess liquid through a suction pipe 76 and delivers it to
an appropriate drain.

Referring to FIGS. 11 and 12, each spray column 36
includes an inner tubular passageway 84 which receives
liquid from the reservoir 60 under the action of compressed
air supplied by the air compressor 62 through the tank 64
and an outer tubular passageway 86 which receives com-
pressed air from the manifold 68. Each spray column 36 is
provided with a plurality of nozzles 88. Each nozzle 88
receives compressed air from the outer tubular passageway
86 through a quick disconnect 90 and receives liquid from
the inner tubular passageway 84 through a quick disconnect
92. A check vaive 94 prevents teverse flow of liquid back
through the quick disconnect 92.

Features Contributing Significantly to the
Successful Operation of an Automated Coating
System for the Human Body Incorporating the

Invention

Preferred Formula

The preferred formula is a combination of water,
dihydroxyacetone, bronzer, moisturizer, surfactant, and pen-
etration enhancer. The formula is:
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waler base 62.6% 36%-85.9%
dibydroxyacetene  self-tanning T 0% 3%-15%
bronzee* cosmetic colotant 5.0% 0%-10%
ethaxy diglycol pencteation enhancer 4.0% 0%-10%
commercial
moisturizer lotion** flm former, viscosity 18.0% 10%-25%
commercial bath
product*** surfactani " 12% 0%-2%
citric acid pH adjustment 02% 0.1% o 1.0%

“By way of example, s suitable bronzer ‘ould be a combination of the
following food dyes provided by Adamis Extract Company, Austin, Texas:

4 pusts red, 2 parts yellow, 1 part 0, ind 3 parts purple.
“%Iy way of example, s suitable cg;::mc wcial nroinmgz:g lotion includes

Vaseline [ntensive Care Lotion (Aloe Vera Ttiple Action Formula,

Chescbrough-Ponds, Greenwich, CT). !

*++By way of example, a suitable commercial bath product includes Vase-
line Tntznsive Care Foaming Creme Bath (Cheacbrough-Ponds, Greenwich,
CT.

Foot Shields
‘The feet are one of the most cifficult parts of the body to

coat uniformly. This difficulty s due in large part to the
irregular structure of feet. Also, the downward motion of the
atomized mist, both by gravity :nd from air currents, tends
to cause the mist to settlc on the tops of the feet. Therefore,
the feet are provided with shields to assure a more uniform
coating of the feet. The shields miay take the form of a large,
bottomless shoe. The shiclds produce a silhouette cffect
from the top of the feet to the tces. Holes and openings are
provided in the shiclds which are located 0.25 to 2 inches
from the feet, allowing the mist t» result in a silhouette effect
rather that defined lines.
Air Shield to Deflect Air Away from the Feet
To reduce the amount of mist settling on the feet, a plastic
shicld shaped like a FIG. 8 is placed between the fleximat
flooring the user stands on and t1c metal grating supporting
the fleximat. Dimensions of the figure eight are two 18 inch
diameter overlapping circles with a total width of 26 inches.
The total width can vary from 18 inches to 36 inches, and the
circle diameters can vary from 12 inches to 20 inches.
Toweling Buffing After Coating
Afier coating it is advantageo 1s to use a towel rub to buff
over the entire body to yield a more uniform coating and to
remove any areas of excess. The toweling yields a more
cosmetically pleasing result and reduces transfer to clothing.
It is preferred to towel using long, light strokes. A cotton
bath towel 16 inches by 32 inctes may be used. The towel
could vary from a hand cloth (8"x8") to a large beach towel
(18"x48"). Care must be taken not to rub so hard or too
much as to rub off the coating (cr tan). Basically, the weight
of the preferred towel is adequate, without additional pres-
sure.
Stince During Coating
The stance used during the coating is important. After trial
and evafuation of numerous methods, it has been discovered
that the “ballerina stance” seerns to work best. Key elements
of the stance are:
hands over the head
preferred 2 inches
lower limit—hands touching head
upper limit—arms extended fully up
bands parillel to the floor
hands could be, but not recommended to be, perpen-
dicular to
floor in a praying stance, or facing downwardly
feet separated about 12 inches
to allow mist to coat insid: of legs
feet are flat on flooring
use of feet shields as described above
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Hair Net

Altbough the above-described self-tanning solution does
not turn hair orange, it may accumulate on hair. To avoid this
accumulation, the user can wear a hair net or bouffant.
Preferred compositions for the hair net include a cloth or
plastic mesh or a continuous plastic sheet.
Barrier Cream

It has been discovered that the commercial barrier cream
produced by GoJo blocks the tanning solution from the skin.
During the coating process, this lotion can be used to prevent
tanning, of specific areas, such as the palms of the hands.
High Efficiency Filter

The use of high efficiency filters to remove excess mist is
important. Preferably, a Binks high-efficiency paint-pockets
filter is used.
Recharging of Filter

It has been discovered that the tanning solution trapped in
the filter can be removed with a water rinse. The solution,
which is water soluble, is flushed out using water that is
back-washed (water applied to the top surface opposite of
the surface facing the solution) or water, preferably under
moderate {greater than 60 psi) pressure, that is hosed on the
filtered surface.
Uniform Air Flow

Uniformity of air flow is very important to assure that the
mist continues to be applied ugiformly over the body even
afier the pressurized spray stops. Air flow parameters are, in
the downward motion:

most preferred 100 cfm

next preferred 50 cfm to 200 cfm

next preferred 25 ¢fm to 300 cfm
Warming of Air

Atomization of liquids as done here by the nozzles results
in a significant reduction in liquid temperature (as much as
20° F). To keep the temperature io a warm, pleasant
experience, four balogen lamps (250 walts each) can be
added 10 the system to provide both illumination and heat.
A coating chamber temperature of 80° F. to 110° F. is
preferred, with 90° F. to 100° F. being more prefesred. Other
heating devices include infrared lamps and electrical heating
elements.

EXAMPLES

Example 1

A twenty year old female of type Ul skin tanned by this
process. She first applied a heart shaped sticker on her right
arm. She covered her hair with 2 nylon mesh hair net and
applied bartier cream over the palms of her hands. She
tanned in the coating chamber. The formula above was
coated for 7 seconds. About 300 grams of solution was
applied during such time. There was 2 subsequent 7 second
period in which the mist was circulated in the booth. The
residual mist was removed from the booth and the subject
dried for about 45 seconds. The subject then removed any
excess lotion with a towel. The final result was that the
subject was 1 to 2 shades darker after tanning. This differ-
ence was cspecially apparent when comparing the arca
under the sticker with the area with no sticker. The initial
color was mainly from the bronzer, and is a deep brown
color. Color was much more intense the next day, when the
color was at least two shades darker than before tanning.
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Afiter the subject showered, the intensity was dropped 10
about 1 shade darker than prior fo tanning. This color, which
was mainly from the dihydroxyacetone, was golden-brown.
The color persisted about 1 shadk. darker for 34 days, and
noticeable color was present for 7 days.
Example 2
A forty seven year old male with type II skin tanned by
this process. He first applied a hzart shaped sticker on his
right arm. He covered his hair with a nylon mesh hair net and
applied barrier cream over the palms of his hands and the
bottoms of his feet. He tanned in the coating chamber. The
formula above was coated for 7 seconds. About 300 grams
of solution was applied during time. There was a subsequeat
7 second period in which the mist was circulated in the
booth. The residual mist was removed from the booth and
the subject dried for about 45 seconds. The subject then
removed any excess lotion with a towel. The final result was
that the subject was about 1 shadc: dacker after tanning. This
difference was especially apparent when comparing the arca
under the sticker with the area vith no sticker. The initial
color was mainly from the brorzer, and is a decp brown
color. Color was much more intease the next day, when the
colar was one to two shades datker than before tanning.
After the subject showered, the intensity was dropped to
about 1 shade darker than prior to tanning. This color, which
was mainly from the dihydroxya:etone, was golden-brown.
The subject repeated the taonifg process again later the
second day. This time, the initia] tan from the combination
of previous tan and new bronzer was about 2 shades darker
(han before. Even afier showering the next day, the tan was
about two shades darker than prior to initially tanning. The
color persisted about 2 shades darker for 3—4 days, and
noticeable color was present for 10 days.
Exampl¢: 3
A 24 yearold female with type II skin tanned as described
in examples 1 and 2 for five consccutive days. The results
were a highly uniform, very dak tan. Her skin color was
about 3 shades darker by the end of the week. The color was
golden brown. The color remained 2 to 3 shades darker for
about 4 days, and some color (about 1 shade) was observed
after 7 days.
Discoveries
Hiiir is not Turped Orange
Self-tanning lotions have been reported to turn body hair
orangt. The formulation and aipplication of the present
invention do not cause the hair to turn orange. First, the
formilation does not penetrate the hair, but rather beads up
on it. Next, it is applied in a very thin coat. The net result is
that the hair does not tilm Orangie.
Produces a Very Uniform Tan
‘The present invention facilitares the apylication of a thin,
uniform film over the entire body. Consequently, the result-
ing coating and tan is far supcrior to manual application
methods.
Bronzer Tends to Last Longer than Expected
The bronger provides immediate color and a method for
observing the uniformity of the tan. The uniformity of the
bronzer application is greatly enhanced because it is applied
in a upiform thin film and its substantivity is enhanced
because of decper penctration into skin with the presence of
a penetration enbancer.
Use of Ethoxy Diglycol as a Penetration Enhancer Makes
the Tan Last Longer and More Uniform
With the use of ethoxy diglycol, the duration of uniform
iniense tan has increased from an average of about 2 days to
an. average of about 4 days, ani some color persisis for up
to 14 days. '
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Although preferred embodiments of the invention are
illustrated in the Drawings and described in the Detailed
Description, it will be understood that the invention is not
limited to the embodiments disclosed, but is capable of
aumerous modifications and rearrangements of parts and
clements without departing from the spirit of the invention.

What is claimed is:

1. An apparatus for coating substantially the entire human
body with a human skin coating material comprising:

structure defining a coating chamber for recciving the

entire body of a person to be coated;

a reservoir for receiving the human skin coating material

in liquid form;
at least one nozzle positioned within the coating chamber
for receiving the human skin coating from the reservoir
and for discharging a spray comprising the human skin
coating liquid onto the skin comprising substantially
the entire body of the person in the coating chamber;

apparatus for moving the spray discharge of the nozzle
relative to the body of the person to be coated thereby
assuring a uniform coating of the human skin coaling
material over substantially the eatire body of the per-
son;

the structure defining the coating chamber further com-

prising apparatus for receiving at least part of the spray
from the nozzle which is not received on the skin of the
person;

apparatus for circulating air independently of the liquid

discharged from the nozzie and around the body of the
person fo be coated and theteby removing from the
coating chamber the remainder of the spray from the
pozzle which is not received on the skin of the person,
and

apparatus for disposing of the spray which is not received

on the skin of the person.

2. The apparatus for coating substantially the ecntire
human body with a human skin material according to claim
1 further comprising:

at least one filter for removing excess spray from the

circulating air.

3. An apparatus for coaling substantially the entire body
of a person with a human skin coating material in Liquid
form comprising: _

an enclosure defining a coating chamber for receiving the

entire body of the person to be coated;

a reservoir for receiving the human skin coating liquid;

at loast one nozzle positioned within the coating chamber

for receiving the human skin coating liquid from the
container and for discharging the liquid onto the skin of
the person within the coating chamber;
apparatus for causing the predetermined buman skin
coating liquid to flow from the reservoir through the
nozzle for discharge in the form of a spray;

apparatus for moving the spray from the nozzle relative to
the body of the person to be coated and thereby
assuring a uniform coating of the human skin coating
material over substantially the entire body of the per-
son;

the structure defining the coating chamber further com-

prising apparatus for receiving excess spray from the

nozzle which is not received on the skin of the person;
apparatus for disposing of the excess spray; and
apparatus for circulating air through the coating chamber

independently of the discharge of liquid from the
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nozzle and around the body of the person therein during
the discharge of the human skin coating liquid from the
nozzle.
4. A method for coating substantially the entire body of a

person with a human skin scif tanning material comprising 5

the steps of:

providing a coating chamber for receiving the entire body
of a person to be coated,;

providing a reservoir for receiving the human skin self
tanning material in liquid form;

providing at least one nozzle positioned within the coating
chamber;

discharging the human skin scIf tanning liquid from the
reservoir through the nozzle and thereby discharging
the buman skin self tanning liquid onto the skin com-
prising substantially the entire body of the person in the
coating chamber;

moving the nozzle discharge relative to the body of the
person to be coated and thereby assuring a uniform
coating of the human skin self tanning material over
substantially the entire body of the person;

receiving at least part of the discharge from the nozzle
which is not received on the skin of the person;

circulating air independently of the discharge from the
nozzle and around the body of the person to be coated
and thereby removing from the coating chamber the
remainder of the discharge f-om the nozzle which is not
received on the skin of the person; and

disposing of the nozzle discharge which is not received on
the skin of the person.
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§. The method for coating substantially the entire human
body with a human skin self tanning material according to
claim 4 further comprising:
providing at least one filter for removing excess nozzle
discharge from the circulating air. r
6. A method for coating substantially the entire body of a
person with a human skin self tanning material comprising
the steps of:
providing an enclosure defining 2 coating chamber for
receiving the entire body of a person to be coated;
providing a reservoir for receiving the human skin self
tanping liquid;
providing at least one nozzle positioned within the coating
chamber for receiving the human skin self tanning
liquid from the reservoir and for discharging the liquid
onto the person within the coating chamber;
moving the nozzle spray discharge relative to the body of

the person to be coated and thereby assuring a vniform
coating of the human skin self tanning material over

substantially the entire body of the person,

receiving the excess spray from the nozzle which is not
received on the skin of the person;

disposing of the excess spray; and

circulating air through the coating chamber independently
of the discharge of liquid from the nozzle and around
the body of the person therein during the discharge of
the human skin self tanning liquid from the nozzie.
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT MO. : 6,474,343 B2 Pagelof 1
DATIED : November 5, 2002

INVENTOR(S) : Laughlin et al.

it is certified that error appeass in the above-identified patent and that said Letters Patent is
hereby corrected as shown bslow:

Column 1,

Line 53, replace “comeurn” with -- corneum --.
Column 4,

Line 17, replace “pp.349-351” with --pp. 349-351 —-.
Line 32, replace “No.6, pp.” with -- No. 6, pp. -

Column 35,
Line 45, replace “Generally” with - generally --.

Column 7,
Line 18, replace “0f5%” with -- of 5% --.
Line 66, replace “emulsifiers,.” with -- emulsifiers, --.

Column 13,
Line 33, replace “FIG. 8" with -- figure eight —-.

Column 14,
Line 11, replace “tanning, of” with -- tanning of --.

Signed and Sealed this

Fourth Day of March, 2003

JAMES E. ROGAN

Director of the United States Patent and Trademark Office




