
;e3eTn6TpX s KOD I Z.OOOGEN 2 0 JUN 2003 PATENT SPECIFICATION Hair Repair,
Styling, and Straightening Process   5 Technical Field The present
invention relates in general to hair straightening processes and, in
particular, to an improved hair repair, styling, and straightening process
wherein the optimal reaction point of the hair with the hair straightening
solution is more accurately controlled and monitored. 10 The hair
straightening solution of the present invention has a unique jell-like
consistency to mare completely and easily be rinsed from the hair. A unique
preoxidizing set is applied to the hair by application of heat and
compression while the hair remains in an elastic condition due to reaction
with the hair straightening solution. The . pre-oxidizing set also provides
the ability to make fine styling adjustments to the hair. I S The result of
the process of the present invention is a substantial improvement to the
hair's sheen and surface structure compared to other prior art hair
straightening methods. Background Art 20 Highly alkaline, permanent hair
straightening solutions are well known in the hair care art. When applied
to hair, these highly alkaline solutions alter the molecular bonds of the
protein, molecules that make up the hair. While in this altered state, the
hair is mechanically straightened by the application of tension forces,
typically by combing, and/or styled on rollers. In addition, it is known
that protein conditioners are 25 often introduced so as to bond with the
hair to repair damage such as frizzles, split ends, and the like. The
introduced protein is intended to improve the feel and sheen of the hair.
The boar is then allowed to oxidize and return to its molecularly unaltered
state. Most often, an acidic neutralizer solution is applied to expedite
the oxidation process. Such hair straightening processes utilizing these
strong chemicals are somewhat 30 hazardous and can cause damage to the
hair. The highly alkaline solutions are an irritant to the scalp and, when
in contact with the scalp, can result in hair loss when the hair is -1
20 JUN 2003 mechanically straightened by combing. Often times the alkaline
solutions are provided in a generally rigid cream or paste form so their
application to the scalp can be avoided. However these creams or pastes are
difficult to rinse out. Sometimes oleaginous materials are added to the
solutions in an oil-in-water emulsion in order to protect the 5 scalp.
These solutions are also difficult to rinse out. When the residue of the
alkaline solution remains in the hair, the ability to improve the quality
of the hair structure by conditioning is reduced. Thus, an alkaline hair
straightening solution that can be more easily and completely rinsed out of
the hair in order to increase protein bonding and further 10 improve the
feel and sheen of the hair, is not known. Determining the amount of time
the alkaline solution must remain in the hair has proven problematic. Many
factors influence the amount of time necessary for the alkaline solution to
optimally react with the hair. Some of these factors are: the thickness of
the hair fibers, the ph strength of the solution, the temperature of the
hair. 1 S and solution combination, and the moisture content. It has been
discovered that the temperature during treatment is not uniform and,
undesirably, certain portions of the hair will react to the solution at
different rates than other portions. This non-uniform reaction is further
complicated because some portions of the hair can dry out faster than other
portions, and this also alters the rates of reaction of the solution to the
various 20 portions. Mechanically straightening the hair prematurely can
damage the hair, can cause the hair to break, or can simply produce a poor
quality hair straightening treatment. Likewise, it is well known that
allowing the alkaline solution to remain on the hair too long can also
damage the hair. Monitoring and/or controlling these factors is critical in
obtaining optimal and 25 consistent results, however, a reliable and
consistent procedure to monitor and/or control these factors is not found
in the prior art. For instance, determining when the hair has been
sufficiently subjected to the hair straightening solution has been
imprecise in the art since the determination is often left to the
subjective opinion of the stylist. Thus, there is a need to more precisely
and uniformly monitor and control the reaction 30 rate and optimal reaction
point of the alkaline solution with the hair. Those concerned -2 



2 0 JUN 2003 with these problems recognized the need for an improved hair
repair, straightening, and styling process, but could not find means to
resolve these problems. Often, protein conditioners are introduced to the
hair during the hair straightening process. It is desirous that these
proteins bond to the hair structure and 5 thereby improve the surface of
the hair. Microscopically, a hair strand grows in overlapping flap layers.
Being able to more completely rinse the akaline hair straightening solution
and its residue from the hair, particularly between the flap layers of the
hair, increases the ability far the protein conditioners to penetrate and
bond the flap layers. Increased protein conditioner bonding of these flap
layers substantially I 0 improves the feel and sheen of the hair. Thus,
there is a need to improve the feel and sheen of the hair by increasing
protein conditioner penetration of the hair to bond the flap layers of the
hair during the hair straightening process. 15 Disclosure of the Invention
These and other difficulties of the prior art have been overcome according
to the present invention. The present invention provides its benefits
across a broad spectrum of hair repair, styling and straightening
processes. While the description which follows hereinafter is 20 meant to
be representative of a number of such applications, it is not exhaustive.
As those skilled in the art will recognize, the basic methods taught herein
can be readily adapted to many uses.  The problems to be resolved by the
present invention are as follows: (1) To provide a method for permanently
straightening, repairing, and styling 25 hair. (2) To provide an alkaline
hair straightening solution that can be more easily and more completely
rinsed out of the hair. (3) To more precisely and more uniformly control
the reaction rate of the hair to the alkaline hair straightening solution.
30 (4) To consistently, accurately, and repeatedly determine when the
optimal point of reaction between the hair and the alkaline hair
straightening solution has occurred. -3   20 JUN 2003 (5) To provide the
ability to make fine styling adjustments to the hair during the
straightening process. (6) To provide an improved hair straightening
process wherein the structural condition of each hair is significantly
improved over prior art hair straightening 5 processes. Best Mode for
Carrying Out the Invention An embodiment of the hair repair and
straightening process according to the present invention comprises the
steps of washing and rinsing the hair and then applying 



10 an alkaline hair straightening solution. A thioglycolic alkaline
solution having a jell-like consistency is preferred. As used herein, a
solution having a jell-It'ke consistency is a solution being a thixotropic
jell, that is one that when at rest can resist shear stresses and stand,
but when shaken is unable to resist shear stresses and moves as a liquid. A
thioglycolic alkaline solution with an appropriate  amount of 15
hydmxyethykellulose and water provides the appropriate jell-Like
consistency required. Initially the solution is not applied in the nape
area of the head, that is, the lower two inch (approximately 5.08 cm)
portion of hair just above the back of the neck running from ear to ear. To
more precisely and uniformly control the reaction rate of the hair to the
solution, the hair is then wrapped in a plastic covering. Uniquely, the
optimal 20 point where the hair has reacted to solution is initially
determined by an elastic stretch test of approximately five or so hair
strands. When these strands elastically stretch approximately between about
25 to 50 percent, the time is noted and the optimal point is a near. The
solution is then applied to the portion of hair in the nape section, the
plastic 25 wrap is again placed over the hair, and the solution is allowed
to remain an the hair for approximately half the time noted above. At this
point the optimal point of reaction with the solution is complete. The hair
is then suspended in this state by rinsing out the alkaline solution.
Importantly, due to the jell-Like consistency of the alkaline solution, the
solution can be more completely and more easily rinsed from the hair as
compared 30 to other prior art alkaline hair straightening creams or
pastes. The ability to more thoroughly rinse out the alkaline solution
advantageously and effectively prepares the    2 0 JUN 2003 hair for
improved protein penetration and bonding. Once all residue of the alkaline
solution has been removed by rinsing, a hair repairing solution is applied
to the hair. The hair repairing solution introduces protein molecules for
penetrating and bonding to the hair. 5 A lyre-oxidizing set is then applied
to the hair by compressing the hair under heat. The pre-oxidizing set
significantly impoves the bonding of the protein molecules to the surface
of the hair, and more particularly improves the bonding of the overlapping
flap layers of the individual hair strands. The pre-oxidizing set, due to
the application of compression and heat, temporarily structrually sets the
hair and allows the straightened 10 hair to be precisely styled into
various configurations, such as, gentile waves, and the like. This allows
for very sensitive styling adjustments to be made to the hair which has not
been previously obtainable by the use of curlers or rollers, and the like.
Preferably, a flat hair iron operated between about 180 and I30 degrees
Celsius is used to apply the compression and heat to the hair, with less
heat applied to more damaged hair. Carefully, 15 the entire length of every
hair is compressed under heat by the iron. It has been found that
compressing the hair under heat produces significantly improved hair
straightening and repairing results compared to the application of tensile
forces of the prior art. The hair is then allowed to cool down to ambient
temperature, and an acid rinse is applied in preparation of applying a
neutralizer solution. The neutralizer solution is 20 then applied which
oxidizes the hair and eliminates the elastic condition of the hair caused
by the alkaline hair straightening solution. The hair is then .rinsed to
remove the neutralizer solution and is then dried. A second application of
compression and heat may be applied, if desired. It has been found that,
when the degree of damage present in the hair increases, 25 it is desirable
to include oil, such as matricaria oil, in small amounts to the hair
repairing solution or conditioner. It is believed the oil helps prevent the
hair from undesirably losing too much moisture before being neutralized,
and has produced improved results in the treatment of heavily damaged hair.
What is achieved is an improved hair straightening, repairing, and styling
30 process. The feel and sheen of the hair is significantly improved.
Frizzled hair, typically found even in generally straight hair, is
restructured straight and their surfaces are -5   20 JUN 2003 repaired.
Very precise styling adjustments can also be obtained. The process takes
approximately three to four hours, but the effects of the process can last
up to about six months. Unexpectedly, it has been discovered the benefits
of this process provide a 5 significant improvement over other prior art
hair straightening methods. The method for hair repair and straightening of
the present invention will be 



explained in detail. It is applicant's intent that this specification and
the claims appeared hereto be accorded a breath in keeping with the scope
and spirit of the invention being disclosed. 10 The hair straightening,
repairing, and styling process of the present invention starts with an
initial washing and rinsing of the hair. The main purpose of washing the
hair is to get rid of the impurities discharged-in the scalp, not
necessarily to clean the impurities in the hair. Thus, when washing the
hair, gentle massaging of the hair is to be directed on the scalp area in
order to assure the impurities in the scalp are discharged. 15 Any
appropriate hair cleansing shampoo can be used, although it is preferable
the shampoo does not contain perfumes or other ingredients intended to
remain in the hair after rinsing. If the hair is extremely dirty, the
shampoo, after being gently massaged into the hair, should be allowed to
remain in the hair at least one minute before rinsing. After a thorough
rinsing of the hair in water, the hair is then towel dried to remove the 20
excess moisture. It has been found desirable to remove approximately 50''/.
of the water moisture from the hair. Depending on the condition of the
hair, a protein conditioner may be introduced to the hair prior to
application of the alkaline hair straightening  solution. The alkaine hair
straightening solution of the present invention has a jell-like 25
consistency. A thioglycolic alkaline solution with an appropriate amount of
hydroxyethylcellulose and water provides the appropriate jell-like
consistency required, that is, one that when at rest can resist shear
stresses and stand, but when shaken is unable to resist shear stresses and
moves as a liquid. The solution is applied in layers to the hair with
special care made to avoid application to the scalp or roots of the hair.
30 The jell-like consistency of the solution, just as the prior art cream
or paste formulations, assists in preventing the solution from undesirably
migrating to the scalp. -6   f 2 0 J U N 2003 Alkaline solutions having a
liquid consistency are undesirable because, when applied, they will migrate
into the scalp causing both skin irritation and damage to the hair
cuticles. The jell-like consistency of the solution of the present
invention advantageously makes it substantially easier to completely rinse
the solution from the 5  hair as compared to the prior art creams and
pastes, yet can still be applied to avoid contact with the scalp.
lnitially, the solution is not applied to the hair in the nape area of the
head, that is, the lower two inch (approximately 5.08 cm) portion of the
hair just above the back of the neck running from ear to ear. This is
because this portion of the head radiates a 10 significant amount of heat
due to blood flow to the brain. This heat raises the temperature of the
hair in this area, and if the solution is initially applied to the hair in
the nape area it would chemically react to the solution much faster than
the rest of the hair. This is undesirable and would produce non-unifonm
results, and can even cause damage to the hair is the nape area. 15 When
applying the alkaline hair straightening solution to the hair, it is
extremely important to avoid contact of the solution with the scalp. This
is accomplished with the following procedure. The boar is parted into
blocks and the alkaline hair straightening solution is plied individually
to each block. Treatment of the blocks is started with the blocks at the
bottom of the head above the nape area and continued while working up to 20
the top of the head. Each block is gently lifted outward from the head, and
the solution is applied to the hair starting about 2 centimeters away from
the scalp. After a block has been treated it is carefully laid down and the
next block is treated, and so on, until all ,~ the hair, with the exception
of that portion in the nape area, is treated. This procedure assists to
minimize the undesirable problems that occur when the 25 solution gets into
direct contact with the scalp. The jell-like consistency of the solution
avoids this problem by preventing the solution from migrating to the scalp,
as would occur is the solution had a liquid consistency. Thus, the
jell-like consistency of the solution is an optimal compromise in providing
the easiest solution to be thoroughly rinsed from the hair while also
preventing the solution from migrating to the scalp. 30 Once the solution
has been carefully applied in layers or blocks to the hair, as 



discussed above, the hair is covered with a clear plastic wrap. Uniquely,
the plastic wrap    2 0 JUN 2003 functions to more evenly regulate the
temperature of the hair as it reacts to the alkaline solution, and
simultaneously prevents the hair from drying out. Thus, the plastic wrap
functions to more precisely and more uniformly control the reaction rate of
the hair to the alkaline solution. This improves the results achieved by
the hair straightening and 5 repairing process. Between about foes to
twenty minutes, depending on the condition of the hair as discussed in the
six examples below, the solution remains in the hair under the plastic wrap
until the elastic stretch test is conducted. The elastic stretch test
allows the stylist to more consistently, accurately, and repeatedly
determine when the optimal point of the I O reaction between the hair and
the alkaline hair straightening solution has occurred. It bas been
discovered that the optimal point occurs when the hair transitions into a
highly elastic condition. Approximately about five or so hair strands are
approximately about three centimeters apart and are pulled. When these
strands are able to elastically stretch to approximately about four to four
and a half centimeters and return back to 15 about three centimeters, that
is, elastically stretch approximately between about 25 to 50 percent, the
optimal point is near. When the test is satisfied the time the solution has
remained in the hair is noted. The alkaline solution is then applied to the
portion of hair in the nape area, and the plastic wrap is again placed over
the hair. The solution is then allowed to remain on the hair one half the
time previously noted, at which time the 20 optimal point has been reached.
The hair is suspended in its elastic condition by rinsing out the alkaline
solution. As a result of the unique jell-like consistency of the solution,
the solution is more easily a and completely rinsed from the hair as
compared to other prior art alkaline hair straightening creams or pastes.
Preferably the rinse is accomplished wish lukewarm 25 water under low water
pressure while gently massaging the hair. Care must be taken in handling
the hair while rinsing to avoid breaking or pulling out hair. The hair may
also be shampooed and rinsed at this step, if desired. The hair is then
towel dried. A hair repairing solution or conditioner is then applied to
the hair containing protein molecules. These molecules improve the feel and
sheen of the hair when they 30 bond to the hair. Proteins such as, for
example, Collagen, Keratin, Elastin, and combinations thereof, may be used,
as desired. After application of the hair repairing 8   2 0 J U N 2003
solution, a substantial amount of moisture is removed from the hair. This
is accomplished by combing and blow drying. Ideally, approximately about 70
percent of the total moisture in the hair should be removed, but the amount
removed should not exceed 80 percent. If too much moisture is removed, the
hair must be sprayed with 5 purified water and then again combed and blow
dried. A pre-oxidizing set is applied to the hair by physically coding
substantially the entire length of each hair strand under heat. The
pre-oxidizing set is unique in that the compressive forces and the heat, in
the presence of the protein molecules, substantially improve the surface
structure of the hair. The compression and heat 10 substantially eliminates
the natural overlapping flap layers of the hair due to the bonding action
of the protein molecules. This can not be accomplished as effectively 



under the prior art hair straightening methods that ply tension forces to
the hair by combing. Preferably, a flat hair iron is used to apply the
compression and heat to the hair.  15 The hair is compressively ironed in
small bundles of strands, preferably the bundles of strands being
approximately about 3/4 of a centimeter in diameter. Ironing is started
about two centimeters from the scalp working outward to the hair ends. The
compression of the iron is cyclically applied in an overlapping manner
across the entire Iength of the bundle of strands. A new bundle of strands
is then selected and the ironing 20 repeated until all the hair has been
ironed. The ironing of the pre-oxidizing step generally takes between about
a half hour to about an hour and a half, depending on the length of the
hair. The pre-oxidizing set, due to the application of compression and
heat, temporarily structurally stabilizes the hair and allows the
straightened hair to be 25 precisely styled into various configurations,
such as, gentile waves and the like, if desired. Because the hair is
uniquely structurally stabilized, very sensitive styling adjustments can be
made to the hair, adjustments which have been previously unobtainable by
the use of curlers or rollers, and the like. For example, a gentle curl can
30 be made simply and precisely by slightly bending the hair when applying
the iron cyclically down its length during the pre-oxidation set step. -9
r 2 0 JUN 2003 The hair is then allowed to cool to ambient temperature, and
an acid rinse is applied in preparation of applying a neutralizer solution.
1t is desired to lower the ph Level of the hair to approximately 5.5 with
the acid rinse, in order to eliminate all residue of the alkaline hair
straightening solution. The acid rinse, if desired, can be 5 selected from
either citric acid, malic acid, oleic acid, sorbic acid, phosphate acid, or
combinations thereof, as is well known in the art. Preferably the acid
rinse is delivered to the hair via a pump spray. The neutralizer solution
is then applied to the hair in the sane mamier as the alkaline hair
straightening solution was applied, with special care to avoid application
of I O the solution to the scalp and roots of the hair. The neutralizer
solution oxidizes the hair and eliminates the elastic condition of the hair
resulting from its reaction with the alkaline hair straightening solution.
It has been found that a neutralizer solution containing sodium bromate as
the active ingredient works well in eliminating the elastic condition of
the hair. The neutralizer solution need only remain on the hair for about
ten 15 minutes in order to eliminate the elastic condition of the hair. The
hair is then rinsed with lukewarm water to remove the neutralizer solution
and is then dried. A second application of compression and heat may be
applied, if desired. The following non-limiting examples illustrate the
improved hair repair, styling, and straightening process of the present
invention for use with various conditions of 20 both thin and thick hair_
Example  EXAMPLE 1 



This example is intended for use on generally undamaged thin hair. Such
hair, 25 fox example, would have very little, if any, split ends or
frizzles, and may already be in a generally straight condition. Typically
such hair has not been previously permed or colored. The hair is first
washed and rinsed with a shampoo, as previously discussed, in order to
remove contaminants from the hair and scalp so that protein conditioners
can 30 more effectively penetrate and bond to the hair during the process.
After rinsing, the hair is towel dried to remove excess moisture. -10    2
0 JUN 2003 The alkaline base hair straightening solution is then applied,
as more particularly discussed above, to the hair. Care must be taken to
avoid contact of the solution with the root of the hair and the scalp of
the head. Once applied, it is preferred to place a plastic wrap, as more
particularly discussed above, over the hair to maintain a more even 5
temperature of the hair so that the chemical reaction of the solution with
the hair is evenly distributed. Between about 20 to 18 minutes the hair is
stretch tested, as discussed above, to determine when the hair has
transitioned into the structurally elastic condition. Once it has been
determined that the hair has transitioned into the structurally elastic
condition, the time is rested, the alkaline solution is then applied to the
portion of 10 hair in the nape area, the plastic wrap placed over the hair,
and the solution is allowed to remain on the hair abort half the time
noted. At this point, the optimal point of reaction of the hair to the
alkaline solution is achieved, and the hair is then suspended in this
condition by rinsing with lukewarm water under low water pressure.
Preferably the hair is then shampooed and rinsed to insure a11 of the
.residue of alkaline base hair l5 straightening solution has been removed.
After the rinse, the hair is then towel dried. While the hair remains in
the structurally elastic condition, a hair repairing solution or protein
conditioner is applied to the hair via spray. Preferably, the hair
repairing solution is a liquid protein conditioner containing the proteins
Elastin, Keratin, and Collagen. It has been found that the combination of
proteins of Hydrolized Collagen, 20 Hydmlized Elastin, and Hydrolized
Keratin work well in a hair repairing solution for treating thin hair. As
one skilled in the art realizes, many other protein combinations can be
used to produce an effective protein conditioner for thin hair. .Once the
hair repairing solution has been applied, a substantial amount of moisture
is removed fromthe hair. This is accomplished by combing and blow drying.
25 Ideally, appoximately about 70 percent of the total moisture in the hair
should be removed, but the amount removed should not exceed 80 percent. If
too ranch moisture is removed, the hair must be sprayed with purified water
and then again combed and blow dried. The pre-oxidizing set is then applied
to the hair. The pre-oxidizing set is accomplished by compressing the hair
while subjecting it to heat, as discussed 30 previously. In this example a
flat hair iron is used at a temperature of 180 degrees Celsius. The
combination of compression and heat work to stabilize the hair into s -11
2 0 JUN 2003 straight configuration, to significantly enhance bonding of
the protons from the hair repairing solution to the hair, and to partially
neutralize the structurally elastic condition of the hair. Once the hair
has been pressed it is allowed to cool off to ambient temperature. To speed
up the cooling of the hair, a hair dryer may be used, as desired. 



5 It is to be appreciated that the pre-oxidizing set acts to temporarily
set the hair, which allows the hair to be advantageously styled, for
example, into precise gentle waves, as may be desired. In addition,
significant improvement to the smoothness of the hair surface is achieved
by the application of compression and heat. It is believed the application
of compression and heat, at the microscopic Ievel, enhances of the bonding
10 of the conditioning proteins to the surface of the hair. After the
pre-oxidizing set, an acid rinse is applied to the hair. The acid rinse
works to completely remove any residue that may remain of the alkaline base
hair straightening solution previously applied to the hair. In addition,
the acid rinse is designed to lower the ph of the hair to within the range
of about 4.5 to 5.5 ph, prior to 15 the application of the neutralizer
solution. Lowering the ph assures that the effects of any residual alkaline
base hair straightening solution is eliminated. It has been found that an
acid rinse having a base of citric acid works well, although other acids
and combination of acids may be used. For example, malic acid, oleic acid,
sorbic acid, phosphate acid, and the like, may be used. Preferably about
seven eighths of the 20 solution is pure water. The neutralizer solution is
then applied to the hair and is allowed to remain on the hair for a time
period sufficient to eliminate the structurally elastic condition of the
hair. Typically, it takes about 10 minutes for the hair to become
neutralized. It is important to avoid application of the neutralizer
solution to the root of the hair. 25 Application of the neutralizer
solution to the root of the hair leads to rapid oxidation of the hair which
can cause hair breakage. It is therefor highly desirable to allow the hair
roots to oxidize naturally. After the structurally elastic condition of the
hair has been eliminated by the application of the neutralizer solution,
the hair is rinsed with lukewarm water with low 30 water pressure to remove
the neutralizer solution and its residue. -I 2   2 0 JUN 2003 Although at
this point the hair straightening process is essentially complete, further
improvement to the surface structure of the straightened hair can be
accomplished when the following additional steps are followed. These last
steps improve the sheen of the hair and strengthen the hair so that the
effects of the process 5 last longer and are easier to maintain. After
rinsing out the neutralizer solution, the hair is sprayed with another hair
repairing solution containing less than about 2.0'/. oil. It is desirable
that this solution, or hair conditioner, captains a protein base of Keratin
and Collagen, although other hair protein bases may be used, if desired. It
has been found that the protein combinations of 10 Hydroxypmpyltrimonium
Hydrolized Keratin, Hydrolyzed Collagen, Rosin Hydrolyzed Collagen, and
Hydrolyzed Elastin work well when used in combination along with glove oil
and matricidal oil. It is desirable for the solution to be a clear liquid
as it will remain in the hair as the hair is dried. Once the hair repairing
solution has been applied, the hair is dried until 15 approximately 90 to
95 percent of the moisture has been removed. Preferably, this is
accomplished by towel drying the hair followed with combing and blow
drying. Finally, the flat hair iron is applied to the hair in the same
manner as it was in the pre oxidizing set step. With the proteins and oil
present, and with the application of compression and heat from the hair
iron, further improvement of the surface structure of the hair is 20
achieved. The conical flap layers of the hair are compressed tightly
together by the iron, and with the protein and heat present the flap layers
of each hair strand are bonded to produce an even smoother hair surface.
This improves the sheen of the hair and  strengthens the hair so that the
effects of the process last longer. 



Once the process is complete it is desirable to avoid shampooing the hair
for 48 25 hours to allow the effects of the process to completely cure.
EXAMPLE 2 This example is intended for use on generally undamaged thick
hair. Such hair, for example, would have very little, if any, split ends or
frizzles, and already be in a generally straight condition. Typically such
hair has not been previously permed or 30 colored. -13   C 2 0 JUN 20U3 The
steps in this example are identical to those in Example 1 but with the
following change. The hair repairing solution used in this example
comprises a liquid protein conditioner containing proteins of just Keratin,
and Collagen. Preferably, a combination 5 of the proteins of
hydroxypmpyltrirnonium Hydrolyzed Keratin, Isosteamyl Hydrolized Collagen,
and Hydroxypropyltrimonium Collagen in a hair repairing solution for
treating thick hair produces excellent results. It is believed these
proteins, compared to the proteins used in the hair repairing solution of
Example 1, are finer molecules which can more deeply penetrate thick hair.
However the hair repairing solutions of either 10 Example 1 or Example 2
will provide satisfactory results, and one skilled in the art will realize
numerous other protein combinations are possible as well. EXAMPLE 3 This
example is intended for use on generally slightly damaged thin hair. Such
hair, for exampIe, would have a moderate amount of split ends or fizzles,
or may have I 5 been previously permed or colored. The steps in this
example are identical to those in Example 1 but with an additional step and
two changes discussed below. After the initial wash and rinse, but before
the hair straightening solution is applied, the hair repairing solution of
Example 1 is applied to the hair. This advanced 20 conditioning preparation
introduces the conditioner proteins to the hair much earlier in the process
in order to allow more time for the protein to react and bond with the
slightly damaged thin hair. The two changes in this Example as compared to
Example 1 is that the iron temperature may be reduced, as desired, to
approximately I60 degrees Celsius when 25 being applied to the slightly
damaged portions of the hair, and the stretch test is initially done after
the alkaline solution has been in the hair between about ten to sixteen
minutes. Generally, it is desirable to reduce the temperature of the iron
as the damage present in the hair increases. EXAMPLE 4 -14   20 JUN 2003
This example is intended for use on generally slightly damaged thick hair.
Such 



hair, for example, would have a moderate amount of split ends or frizzles,
or may have been previously permed or colored. The step in this example are
identical to those in Example 2 but with an 5 additional step and two
changes as discussed below. After the initial wash and rinse, but before
the hair straightening solution is applied, the hair repairing solution of
Example 2 is applied to the hair. This advanced conditioning preparation
introduces the conditioner proteins to the hair much earlier in the process
in oar to allow more time for the protein to react and bond with the 10
slightly damaged thick hair. The only two changes in this Example compared
to Example 2 is that the iron y temperature may be fed, as desired, to
approximately 160 degrees Celsius when being applied to the slightly
damaged portions of the hair, and that the stretch test is conducted
between about ten to sixteen minutes after the solution has been applied to
I 5 the hair. EXAMPLE 5 This example is intended for use on generally
highly damaged thin hair. Such hair, for example, would have a substantial
amount of split ends or frizzles, may also have been previously permed or
colored, or may have been bleached. 20 The steps in this example are
identical to those in Example 3 but with the following changes. After the
initial wash and rinse, but before the hair straightening solution is ._
applied, when the hair repairing solution of Example 1 is applied to the
hair, an additional application of the hair repairing solution containing
about up to about 5/. of 25 oil is applied to the hair. This advanced
conditioning preparation not only introduces additional conditioner
proteins to the hair much earlier in the process, but also introduces the
oil to the hair much earlier which helps prevent further damage to the hair
during the process. The oil acts as a protective barrier to prevent damage
to the hair due to the action of the alkaline base hair straightening
solution, and is selectively applied to 30 the most damaged portions of the
hair. 15   r - 2 0 J U N 2003 In addition, after the hay has been shampooed
and rinsed to insure all of the residue of alkaline base hair straightening
solution has been removed, the hair repairing solution containing up to
about 5% of oil is again applied to the hair, particularly to the most
damaged portions of the hair. Again, the introduction of additional protein
and oil 5 helps prevent further damage to the hair sack as breakage. After
the application, the hair is towel dried. The other two changes in this
Example compared to Example 3 is that the iron temperah~are may be reduced,
as desired, from 160 degrees Celsius to approximately l30 degrees Celsius
when being applied to the highly damaged portions of the hair, and the 10
stretch test. is conducted between about four to eight minutes after the
alkaline solution has been applied to the hair. EXAMPLE 6 



This example is intended for use on generally highly damaged thick hair.
Such .  hair, for eicample, would have a substantial amount of split ends
or fiizzles, may also 15 have been previously permed or colored, or may
have been bleached. The steps in this exaample ue identical to those in
Example 4 but with the following changes. After the initial wash and rinse,
but before the hair straightening sohrtion is applied, when the hair
repairing solution of Example 2 is applied to the hair, an 20 additional
application of the hau repatting solution containing up to about S% of oil
is plied to the hair. This advanced conditioning preparation not only
introduces _ additional conditioner proteins to the hair much earlier in
the process, but also -~ introduces the oil to the hair much earlier. The
oil helps prevent the hair from drying out during the process which is very
desirable, for damage and breakage of the hair can 25 resah if the hair
dries out before being neutralized. In addition, after the hair has been
shampooed and rinsed to insure all of the residue of alkaline base hair
straightening solution has been removed, the hair repairing solution
containing up to about 5% of oil is again applied to the hair,
particulau~Iy to the most damaged portions of the hair. Again, the
introduction of additional protein and oil 30 helps prevent further damage
to the hair such as breakage. Aftez the application, the hair is towel
dried. -16   ( f ~ ~ JU~f ~d~~ The two other changes in this Example
compared to Example 4 is that the iron temperature may be reduced, as
desired, from 160 degrees Celsius to approximately 130 degrees Celsius when
being applied to the highly damaged portions of the hair, and the stretch
test is conducted between about four to eight minutes after the alkaline
solution 5 has been applied to the hair. Industrial Applicability Acco~ing
to the method for permanently straighterring, repairing, and styling hair
of the present invention, remarkable effects can be exhibited. That is,
improved IO hair straighten~g methods can be provided to provide an
alkaline hair straightening solution that can be more easily and more
completely rinsed out of the hair, to more precisely and more uniformly
contml the reaction rate of the hair to the alkaline hair straightening
solution; to consistently, accurately, and repeatedly determine when the
optimal point of reaction between the hair and the alkaline hair
st~ighteaing solution 15 has occurred; to pmvide the ability to make fine
styling adjustments to the hair during the straightening process; and to
provide an improved hair straightening process wherein the structural
condition of each hair is significantly improved over prior art hair
straightening processes. Further, the hair straightening solution of the
present invention has a unique jell 20 like co~istency to more completely
and easily be rinsed from the hair. A unique pre 



oxidizing set is applied to the hair by application of heat and compression
while the hair remains in an elastic condition, providing the ability to
make fine styling adjustments to the hair. Further, a substantial
improvement is accomplished on hair straightening, styling, and repair. 25
-17   , , Z U UUN 2003 CLAIMS 1. A method of hair nVpa'v and straightening,
characterized by comprising the following eight steps: 5 (1) a step of
washing and rinsing said hair; (2) a step of applyia~g aas al)<aline base
hair straightening sohrtion to said hater; (3) a step of albwing said
alkaiinc base hair stwaighsohriian to remain on said ~r ~ saad hair
transitions into a strncturatty elastyc 10 (4) a a~ep of ding said baiar i
said stnrctmally elastic condition by rinsing out said alscaiyae base hair
straig~e~ng sohrbon fao~m said hair; (5) a step of apphriaag a hair
repairing sohriion b said havr; a slog of apg~g a pro-axid~ng set to saint
ha'v stn~tuore by comps~sing said hair uiorder heat; 15 ('~ a slap
o~a~pplymg ao acid rinse b said ~ and (i) a step: of ~ a yreu~m~ sohtrion
to said haaar for a time period s~~cient fo eli~oniam~ said struchnally
eL~ic wndition of said hair. 2. A method of hair repa~~r aid sltaias set
fost6 in claim 1, 2o cha~racte~rized by comprising an additio~l step of
covering the hair with a plastic wrap wl~uie said a~iose basChair
straigbtcniaag sohriion remairia in said hair. 3. A method of hair repair
and straightening as set forth in any one of claims 1 to 2, cbaracterivxd ~
said structurally elastic condition of said hair is established 2s when
laid hair beco~eaes able to elastically stretch approximately between about
25 to 50 percent. 4. A method of hair repair and straightening as set forth
in any one of claims I to 3 characterized by further comprising a step of
determining when said structurally 3o elastic condition of said hair is
established by grasping about four or more hair of 18   2 0 J U ~d 2003
about three centimeters apart and pulling on said strands of hair, said
struclwally elastic condition established when said strands elastically
stretch to approximately about fouar to four and a half centimeters. 5 5. A
method of hair repair and straightening as set forth in any one of claims 1
to 4, characterized in that said alkaline based hair straightening sohrtion
has a jellh'1ce consistency adapted io more easily be removed urban rinsed
from said hair. 6. A method of hair repair and straightening as set forth
in any one of claims I to to 5, characterized irx that a~ hair iron is used
style said hair while compre`~sing said hair under heat during said
pre-oxidizing set. 7. A method of hag repair and straigDtening as set forth
in any one of claims 1 to 6, characterized in tl~t oil is present in said
hair repaising sohttion. 



15 8. A method of hair repair and straigh6ening as set forth ip arry one of
claims 1 to 7, clmaractesized in chat said step of Wing said hair in said
stnxtevally elastic condition finthe: comprises: (~) a step of Wing said
hair; . 20 (2) a step of rising said hair; and _ ' " (3) a step~of
re~-applyina~g, said bar repairing solution. 9. A rnetbod of hair repair
aa~d straightening as set forth in any one of claims l to 8, charactesizcd
~by further comprising a step of applying said hair repa~g 25 . sohrtion to
said hair ptiar to applying sand alkaline base bait straightening solution
to said hair. 10. A method of hair repair and straightening characterized
by comprising the following 13 steps: 30 (1) a step of washing and rinsing
said hair; 19   I 2 0 JUN 2003 (2) a step of applying a thioglycolic
alkaline base hair straightening solution to said hair except to the nape
section of said hair, said alkaline base hair straightening sohriion having
a jell-Iike consistency; (3) a step of covering said hair with a plastic
wrap while said alkaline 5 base hair straightening sohriion re~naEins in
said hair, (4) a step of albwing said alkaline base hair straightening
solution to remain on said haiar until said hair transitions into a
structurally elastic condition, said struchually elaakic con~ion
established when said hair elastically stretches approximately between
about 25 to 50 percent; (5) a step of determining when said hair
tran~ition~ into said stnxh~ratly elastic condition by grasping about four
or more of hair of about three eentmneters apaart and pullio~g on said
strands of haor, said struchurally elastic cogdi1ion established when said
elastically stretch to approximately about four to fouar and a half
centimeters; 15 (~ a step of notjang, the limas in which said a base hair
straigl~ng sohrtioa has reauasned in said hair up to the establishment of
said stnx~ally elastic condition; ('7) a step of removia~g said p)asbc map
and applying said alkaline hose hay strait solution to said hour in said
nape se~io~n; 2o - (8) a step of re-ptaci~g savd plastic wrap aid allowing
said alkaline hose hair straight sohriion to xr~rnain on said hair
approximately one half the time of said lneoe duration; (9) a step of
suspending said hair in said structiually elastic condition by re~onovmg
said plastic wrap and risising out said alkaline base hair straightening 25
sohriion from said hair, (10) a step of applying a hair repairing sohriion
containing protein molecules to said hair; ( 11 ) a step of applying a
pre-oxidizing set to said hair structure by compressing said hair axially
u~rlder heat with a flat hair iron to style said hair and 30 substantially
improve the surface structure of said hair by promoting bonding of said 



20   2 ~ ,~~1~ L~l~~ protein molecules to said hair; (12) a step of
applying an acid rinse to said hair to remove any residual effects of said
alkaline hair straightening sohttion; and ( 13) a step of applying a
neutralizer sohriion to said hair for a time period 5 sufficient to
eliminate said struGte~ally elastic condition of said hair. I 1. A method
of hair repair and straiglening as set forth in any one of claims 1 to 9,
characterized by furthex connprising the following four steps: ( 1 ) a step
of riu~ing ourt a neutralizer soh~ion from hair, 10 (2) a step of applying
a co~itioner on said hair, -. (3) a step of blovr drying said hair, and (4)
a step of re-compressia~g said hair under heat. 3 21
.Ar.A,(Y.Au.A@f.AY.F.A.A.Af.A,!.A,.A[.A@5.A.A.A.A.A,.A3a.AN.Au.A3(
'5efiy!{' 26:FU n
D~ytoje`[V]ca]ca]ca]ca]ca]ca]ca]ca]ca]c<a]ca]ca]caU]ca]caU]ca
U]c^aU]ca]caU]ca]caU]ca]c^a]ca]c<a]ca]ca]ca]ca]caU]ca]ca 8OMy
M2YATY|wrmhc^Y]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca! [d1[m$1Z^h
!Z!!!!"a""#{vpkf`Zmhc^Y]c]U]caU]ca]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca
]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
#1#4#L#O#k#p#v##($%%7&;
&&V'''((=(E(k(v(((((((((ztoid^YSpkf`ZmhU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU
]ca]caU]ca]caU]ca]ca]ca]ca]caU]caU]caU]caU]caU]caU]ca]caU]ca]caU]ca]caU]ca(
b)f))))))n*t*--@0G0S0011U1112V223Z34j44"6~6657|wrmhb\WmhU]c]caU]caU]ca]ca]c
a]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca]caU]ca]caU
]ca]caU]ca]ca 577779999999999N;
;;<p<<=w=$>I>>@^@@bAABgCCDDzupkfa\W]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca]ca]ca]ca]caU]ca]ca]ca!DD'DEEEFFF
F]GG]HHIuJJJJKLKKKILLLBMMMMANCNFNUNOytnhb]XSkf]ca]ca]caU]caU]caU]ca]caU]caU
]caU]caU]caU]caU]caU]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
U]ca
OO!P{PPQsQQuR|RR+TTTT4UUUU7VVV3WqWxWzW|WWW.XXX8YY{vqlgb]Xca]ca]ca]ca]ca]ca]
ca]caU]ca]c*a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca!YYY[ZZ[[\u\\]Z]]]]]].^^^^;
___`"`#`0```<aaaOczupkfa\Wca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]c^aU]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca!Occ
ddefeefiffgvghXhhiTjjjjlqlmnZno[ooq$quqqq(r}xsmga\VcU]ca]caU]caU]caU]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca!(r|rr5sQsss@tCtItVtttBuuuvuvv)w|wwSxxxVzz{t{y{{{3|}xrmhb]XSmg]ca]ca]c
aU]ca]ca]caU]ca]ca]ca]ca]caU]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]caU]c
aU]caU]caU]caU]caU]caU]ca
3|=|||9}E}M}O}\}}}~^~~iZLSo{vpje_ZU]ca]caU]ca]caV]caV]ca]caU]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!l6@HTgE[[c
is,3Z`}wrmhb]Xje_ZU]c]ca]caU]ca]ca]ca]caU]ca]ca]ca]ca]caU]ca]ca]ca]ca]caU]c
a]caU]caU]ca]ca]ca]ca]ca]ca]ca]ca]c*a]ca]ca]caU]ca `{ gy-
X{}EXI~ytoje`Zje_ZU]c]U]ca]ca]ca]ca]ca]ca]caU]ca]ca]caU]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]caU]ca]c4a]ca]ca]ca]ca]caU]ca]ca
IOVW3Cn?XSVY#{~ytoje`[V]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca
UV]ca!{"$QU.#&>IS[a~xsmhb\V~ytoje`[V]U]caU]caU]ca]caU]ca]caU]ca]caU]ca]caU]
ca]caU]caU]caU]ca]ca]caU]ca]caU]ca]caU]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca!2:PS\
oRTWZaytnhc^YS~ytojeU]ca]ca]ca]caU]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]c
a]caU]ca UV]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]caU]ca]ca%nq5;
SU|X_zzsnhc^XS~ytoje]caU]ca]ca]caV]ca]ca
UV]caU]ca]caU]ca]caU]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]caU]caU]ca]caU]
ca]caU]ca]ca]ca[acptEK
&i#(FIX]`hytnic^XS~ytoje]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]caU]caU]ca]
caU]caU]caU]ca]caU]ca]caU]ca]caU]caU]caU]ca]ca]caU]ca]ca]cahp|(@Ccf}2in!n":
<?A39{vpke`[Vic^XS~ytoje]c]ca]ca]caU]ca]caU]ca]caU]caU]caU]ca]caU]caU]caU]c
aU]ca]caU]caU]caU]caU]ca]caU]ca]caU]ca]caU]caU]caU]ca]caU]ca9;Ii<>
"$&^e?A39{vpke`[Vic^XS~ytoje]c]ca]ca]caU]ca]caU]ca]caU]caU]caU]ca]caU]]ca]c
PaU]ca]caU]ca]caU]ca]caU]ca]caU]caU]caU]ca]caU]ca]ca]caV]ca UV]ca '5fcB
Q`s'10%^U^U&'()- ss'10%  &'()-%10% U&'()- 10%UU&'()-f10% U&'()-0S10%
k&'()-lfyJwU4
>@#s'10%KK&'()-!0\s'10%=U=U&'()-!s'10%&'()-!9]s'10%FUFU&'()-!Hs'10%UUUU&'()
-!s'10%&'()-' 26789:z[PE: > 10 U 10 U 10 U&$,;10% U&'()-': 10% 



U&'()-!f@#s'10%sUsU&'()-!+I@#s'10%8U8U&'()-!4J@#s'10%AUAU&'()-:FU n  dEPE:
> 10 U@L10%&'()-f10%&'()-yY !10%&'()-,t$10%&'()-y'!10%&'()-'Y%Y10%&'()-
D8}^?PE: >
10$10%&'()-Ss!10%&'()-!&@SL'10%&'()-!|$10%PP&'()-$10%&'()-fs:!10%&'()-OMyaB
PE: > 10l+s10%&'()-!,f)10%&'()-Z@
(9!10%&'()-@f&9!10%&'()-$$10%&'()-@9L!10%&'()- xmb@ > 10!8 y(10%2B2B&'()-Z
10 10 10&9 10%&'()-Y5 %10%&'()-,.:!10%&'()-l&- %10%&'()-M2aBmb@ > 10!Y
!10%B&'()-'@`$10%B&'()-!10%B&'()-f,M10%B&'()- F10%B&'()-!&10%BB&'()-
YATaBmb@ > 10!f10%B&'()-@9L10%B&'()-
10%B&'()-!Q,t'10%KBKB&'()-SM10%B&'()-,M10%B&'()-TY dEmb@ >
10!y)"10%B&'()-Zf3(-10%B&'()-fy&&!10%B&'()-$$10%B&'()-f,#&!10%B&'()-@!s10%B
&'()- [d1[dEmb@ >
10!S310%B&'()-@2`10%B&'()-S0y10%B&'()-,.M10%B&'()-&-y10%B&'()-,+M10%B&'()-[
mbC > 10!:10%&'()-%f10%&'()-Z 10B 10B 10B9: 10%B&'()-@F710%B&'()-
5$10%B&'()-m$1ZdEbC > 10!yM10%&'()-910%&'()- y 10%&'()-
!10%&'()-f:10%&'()-10%&'()-^h  !aBbC > 10!`$10%&'()-fs10%&'()-!`@s'10%
&'()-!10%&'()-S$10%&'()-!10%&'()- !Z!!"a""#dEbC > 



10!y&:!10%&'()-$$10%&'()-yS#'!10%&'()-y!:!10%&'()-
'!10%&'()-f`M10%&'()-#p#v##($%%~_@bC >
105$10%&'()-f/:!10%&'()-L-$10%&'()-@+`10%&'()-
&SY(M'10%a&'()-)!SY(M'10%PP&'()-%7&8&9&:&;&&V')~\:
>!Fg)10%**&'()-!Fg)10%88&'()-!Fg)10%==&'()- 10 10 10s3:
10%&'()-f7&!10%&'()-))*+,-</wU3~\:!4xYZ(10%&'()- !YZ(10%&'()- !CYZ(10%&'()-
!kYZ(10%&'()- !YZ(10%&'()-
!aFg)10%**&'()-</@0D0E0F0G0S001`A!4xYZ(!10%B&'()- !10%B&'()- 3y10%B&'()-Y
10 10 109F: 10%&'()- !YZ(10%&'()- 11U1112V2dE`A!4xYZ(SM10%B&'()- L
10%B&'()-f M10%B&'()-S10%B&'()- f
M10%B&'()-y10%B&'()-V223Z34j44^?`A!4xY$10%B&'()-!&"10%BB&'()-!'10%{B{B&'()-
!10%B&'()-f$10%B&'()-z 10%B&'()-4"6~665777aB`A!4xY`-
%10%B&'()-,+`10%B&'()-!9,Y(`'10%BB&'()-f&:!10%B&'()-
%$10%B&'()-fs:!10%B&'()-7999999999xmbC!4xY10% U&'()-3 10B 10B 10BLF:
10%B&'()-S7&!10%B&'()-5$10%B&'()- S/9!10%B&'()-99N;;;<p<aBmbC!4xY&!10%
U&'()-f&M10% U&'()-  f10% U&'()-S`$10% U&'()-!10%
U&'()-&!F10%UU&'()-p<<=w=$>I>>aBmbC!4xY$10% U&'()-10% &'()-!'10%UU&'()-!10%
U&'()-S$10% U&'()-!10% U&'()->@^@@bAABaBmbC!4xYL-$10% U&'()-@+L10%
U&'()-!F('10% U U&'()-y&!10% U&'()-$$10% U&'()-y`'!10%
U&'()-BgCCDDDDD'Dxmb@!4xY!H0Y:10%&'()- 10 U 10 



U 10 UL : 10% U&'()-Sl7&!10% U&'()-5$10% U&'()-S.9!10%
U&'()-'DEEEFFFFdEmb@!4xY!&!10%&'()-9!10%&'()-9&!10%&'()-y
`10%&'()-y10%&'()-&!10%&'()-&F]GG]HHIuJaBmb@!4xY!s:!10%&'()-$10%&'()-&!10%&
'()-!Cf`'10%&'()-9!10%&'()-f$10%&'()-uJJJJKKKILbCmb@!4xY!`-$10%&'()-y+'!10%
&'()-
&f)M'10%$&'()-myY(:!10%&'()-S&`10%&'()-%10%&'()-ILLLBMMMANdEmb@!4xY!f7:!10%
&'()-5$10%&'()-f
4:!10%&'()-@f2`10%&'()-y010%&'()-y/'!10%&'()-ANCNDNENFNUNOO!P~_@!4xYy
`10%&'()-ff10%&'()-9!10%&'()-9!#F10%&'()- 10 10 103:
10%&'()-!P{PPQsQQuRdB~_@!4xY!s,'10%GG&'()-9!10%&'()-f$10%&'()-9!10%&'()-9!1
0%&'()- L9!10%&'()-uR|RR+TTTTdC~_@!4xY!
&fY(`'10%&'()-&:!10%&'()-%$10%&'()-s:!10%&'()-$10%&'()-&10%&'()-T4UUUU7VVaB
~_@!4xYyf2M!10%&'()-@010%&'()-y/10%&'()-`- %10%&'()-y+M!10%&'()-
!fY(`'10%&'()-VV3WqWuWvWwWxWzWxmbC!4xY`10%&'()- 10 10 103:
10%&'()-f7F10%&'()-5 %10%&'()- y 4M!10%&'()-zWWW.XXX8YaBmbC!4xY,$10%&'()-yF
M!10%&'()-yM!10%&'()- yM!10%&'()- Ss10%&'()-
!XFf10%,,&'()-m8YYYY[ZZ[dEmbC!4xYy3M!10%&'()-y$10%&'()-y`!10%&'()-@10%&'()-
ys 10%&'()-y M!10%&'()-[[\u\\]Z]aBmbC!4xY,!10%&'()-f,
10%&'()-S`!10%&'()-$10%&'()-f9`!10%&'()-!C,'10%&'()-Z]]]].^^^aBmbC!4xYS,/`!
10%&'()-- %10%&'()-,+t10%&'()-!@(,10%&'()-y3%10%&'()-f#`!10%&'()-^^;___``
`!`dE:/ 10 10&Y:10%&'()-@7S10%&'()-5 %10%&'()-@34`!10%&'()-
210%&'()-@010%&'()-!`"`#`0```<aauV7/ 10f:!10% U&'()-f@:!10% U&'()-f:!10%
U&'()-@`10% U&'()-!F 10%UU&'()-t10% U&'()-3 10aaOcc ddea?7/
10!y'$10%UU&'()-!C'10%PUPU&'()-SM!10% U&'()-@$10% U&'()-fY M!10% 



U&'()-',t$10% U&'()-efeefiffgdE7/ 10!$$10% U&'()-@,#!10% U&'()-@!L!10%
U&'()-SM!10% U&'()-L10% U&'()-z#10% U&'()-gvghXhhiTjaB7/ 10!5%10%
U&'()-,.`!10% U&'()-&-%10% U&'()-@+L!10% U&'()-!H ('10%  &'()-@y&L!10%
U&'()-Tjjjjjjjlql~_@ 10!Ss$10%&'()-M!10%&'()-:!#310%&'()-3 10 U 10 U 10
U:10% U&'()-,Y7`!10% U&'()-qlmnZno[ooaB~_@
10!$10%&'()-yM!10%&'()-!0Sfs'10%&'()-Ss10%&'()-,10%&'()-yY
M!10%&'()-'oq$quqq(r|rdE~_@ 10!S+M!10%&'()-@y)s'10%&'()-ZS
(`!10%&'()-,y&10%&'()-$10%&'()-f9M!10%&'()-|rr5sQsss@tdE~_@
10!510%&'()-@3`!10%&'()-@210%&'()-@010%&'()-S.`!10%&'()-&-
%10%&'()-@tFtGtHtItVtttBu~_@ 10!&!10%/&'()-9!10%/&'()- fs10%/&'()-
!a`3y10%H/H/&'()- 10 10 10&:10%&'()-Buuuvuvv)wdE~_@
10!`!10%/&'()-,9!10%/&'()- :!10%/&'()-f s10%/&'()- f&-10%/&'()-Y
9!10%/&'()- )w|wwSxxxVzaB~_@ 



10!yM!10%/&'()-$10%/&'()-fL`10%/&'()-!d,'10%K/K/&'()-FM!10%/&'()-
$10%/&'()-Vzz{{{3|=|aB~_@
10!yS/-10%/&'()--10%/&'()-@+10%/&'()-!d('10%//&'()-&:!10%/&'()-F%$10%/&'()-
=|||9}E}J}K}L}M}dYNC 10! 10/ 10/
10/9:10%/&'()-610%/&'()-yY4M!10%/&'()-y2M!10%/&'()-@010%/&'()-M}O}\}}}~^~aB
YNC 10!3 :!10%/&'()-Sys10%/&'()-
10%/&'()-Ss10%/&'()-!k3y10%R/R/&'()-`10%/&'()-^~~ib@YNC 10!!0'10%//&'()-
d'10%KXK&'()-y 10%/&'()-f$10%/&'()- y M!10%/&'()-@$10%/&'()-ZLdEYNC
10!!fy#M!10%/&'()-,!10%/&'()-f,
10%/&'()-@s10%/&'()-10%/&'()-f9M!10%/&'()-Sol~_@YNC 10!s-
%10%/&'()-S+M!10%/&'()-!@l(`'10%//&'()- &@l(`'10% ` &'()-f&M!10%/&'()- %
%10%/&'()-l6@EFGHT_@ 10!S`10%B&'()-!310%&'()- 10/ 10/
10/Y:10%/&'()-@/`!10%g&'()-@/`!10%/&'()-gEdE_@ 10!y'!10%B&'()- @F
`10%B&'()-,10%B&'()-@`10%B&'()-y3 10%B&'()- `'!10%B&'()-E[[aB_@
10!f-#10%B&'()-!if'10%cBcB&'()-,t10%B&'()--10%B&'()-y`'!10%B&'()-y'!10%B&'(
)-[isZdE_@
10!$$10%B&'()-S#10%B&'()-Ss!9!10%B&'()-10%B&'()-f&10%B&'()-l10%B&'()-`{bC_@
10!@.`!10%B&'()--%10%B&'()-SY+`!10%B&'()- V0S)'10%P$P&'()-(s10%B&'()-Sf&
10%B&'()-{ gbC 10!y:!10%Z&'()-SM10%Z&'()-3S10%Z&'()-l 10B 10B
10B910%B&'()-y5&10%B&'()-gy-dEbC 10!y'!10%Z&'()-@``10%Z&'()-y
S10%Z&'()-@s$10%Z&'()-yF '!10%Z&'()-!10%Z&'()-- X_@bC
10!9%10%Z&'()-!!'10%{{&'()- ['10%&'()-f3
10%Z&'()-y$10%Z&'()-y'!10%Z&'()-EXVdEbC 



10!3%$10%Z&'()-f#&!10%Z&'()-!s10%Z&'()-f,
10%Z&'()-,t10%Z&'()-10%Z&'()-VW3aBbC
10!@09!10%Z&'()-,/s10%Z&'()-s-10%Z&'()-S+9!10%Z&'()-('10%Z&'()-!S&9!10%;
;&'()-CdYNC 10! 10Z 10Z
10ZY:10%Z&'()-@7S10%Z&'()-5%10%Z&'()-@349!10%Z&'()-@29!10%Z&'()-n}^?YNC
10f3 M!10%&'()-fM!10%&'()-fM!10%&'()-,10%&'()- !,
,&10%&'()-!,&10%&'()-?XSdEYNC 10S
M!10%&'()-y$10%&'()-SM!10%&'()-10%&'()-f`10%&'()-, 10%&'()-VYaBYNC
10@!10%&'()-@,
`!10%&'()-@`!10%&'()-$10%&'()-S&M!10%&'()-!+,'10%&'()-#{aBYNC
10ls-10%&'()-,+ 10%&'()-!Sl(9'10%&'()-@&`!10%&'()- %%10%&'()-y#10%&'()-bC
10y- 10%&'()- fs10%&'()- %s10%&'()-m@10%&'()-t 10 10 10F:10%&'()-"Q.dEbC
1010%[&'()-z10%&'()-,`10%&'()-10%&'()- s 10%&'()-Sl 10%&'()-.a{\=bC
103"10%&'()-  z10%&'()-10%&'()-!SS 10%&'()-  SS 10%&'()-
)!Y,'10%&'()-Ta}^?bC 103@ 10%&'()- s0-10%&'()-!D9-@#10%&'()-Y+@
10%&'()-3l(T10%&'()-!@Y%g&10%&'()-za%bC 10@S 10%<&'()- %10%<&'()-  10 10
10`910%&'()-6"10%&'()-@5g 10%&'()-n5{Y7bC 10!Xys$10%LL&'()- !fys$10%Z Z
&'()-  3'10%&'()-Z!-3'10%<<&'()-Z!=L& "10%<<&'()-F@910%<&'()-5U_z[<bC 10!3S
10%<&'()-010%<&'()-f+"10%<&'()- !If+"10%=<=<&'()- !ys$10% < <&'()-
!#ys$10%&'()- +[^_`acp_= 10!!#)10%."b."b&'()- )10%#&'()- 10< 



10< 10<Ss910%<&'()-fy510%<&'()- @fy510%44&'()-pEdE_= 10!!#
10%b&'()-9s10%b&'()-  10%b&'()-10%b&'()-3 S 10%b&'()- y10%b&'()- i|aB_=
10!!f 10%b&'()-yS 10%b&'()-!S'10%bb&'()-y10%b&'()-T 10%b&'()-`T
10%b&'()-@}2idE_= 10!!,'"10%b&'()-l%Z10%b&'()-F #10%b&'()- f
10%b&'()-zf3"10%b&'()-3 10%b&'()-!n":aB_= 10!!F,210%b&'()-3 010%b&'()-
.-10%b&'()-Y`-z 10%b&'()-3 +10%b&'()-!('10%bb&'()-:36789IxmbC
10!!F%10%&'()-G 10b 10b 10b9 10%b&'()- 7"10%b&'()-Fy5z 10%b&'()-
310%b&'()- Ii }\:mbC 10!!Y'10%M+M+&'()-P Y'10%~~&'()-P,`2 10%&'()-!L
G"10%&'()-!L  G"10%&'()-@yf10%&'()-}}\:mbC 10!!Y'10%M+M+&'()-P
Y'10%~~&'()-PS`910%&'()-!3)10%&'()-!nY'10%;;&'()-P`Y'10%&'()-P Normal"
"Heading 13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c" "Heading 53]c"
"Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A "Default
Paragraph Font9 :#F-6AEKwT!]gHqLzG`8#(57DOYOc(r3|`I{h9pqrstuvwxyz{|}~f: T
[m!#%)</1V2479p<>B'DFuJILAN!PuRTVzW8Y[Z]^!`aegTjqlo|r@tBu)wVz=|M}^~lE[{g-V.
a5p:I6Times New RomanArialCourier New"h Root EntryWordDocument
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~ 


