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[Document Name] Description 

 

[Title of Invention] PHARMACEUTICAL COMPOSITION FOR USE 

IN IMPROVING QUALITY OF SCALP OR SKIN, WOUND HEALING, OR 

IMPROVING QUALITY OF HAIR 

 

[Technical Field] 

[0001] 

 The present invention relates to a pharmaceutical 

composition and method for use in improving quality of 

scalp or skin, wound healing, or improving quality of 

hair. 

 

[Background Art] 

[0002] 

 It is disclosed that the adipose-derived stem cell 

secretion extracted from adipose stem cells has an action 

stimulating hair matrix cells and a hair increasing 

effect (Non Patent Literature 1).  In addition, hair 

increasing agents by suppressing male hormone have also 

been developed.  However, although these treatments have 

a hair increasing effect during the treatment period, the 

hair increasing effect disappears when the treatment is 

ended. 

 

[Citation List] 

[Non Patent Literature] 
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[0003] 

[Non Patent Literature 1] Byung-Soon Park et al., 

Biomedical Research, 31(1): 27-34, 2010 

 

[Summary of Invention] 

[0004] 

 The present inventors have found that, when the 

secretion from adipose stem cells (hereinafter referred 

to as "ASC-CM") is administered to the skin at a specific 

dose, it promotes skin regeneration, promotes skin 

modification, can heal skin wounds or promotes skin 

rejuvenation.  The inventors have also found that, when 

ASC-CM is administered at a specific dose to the scalp, 

it promotes the regeneration of the scalp, promotes the 

modification of the scalp, or promotes the rejuvenation 

of the scalp.  Furthermore, the present inventors have 

found that, when ASC-CM is administered at a specific 

dose to the scalp, it promotes hair modification 

(modification of cuticles, amelioration of gray hair, 

increase in hair growth rate, increase in hair thickness, 

etc.). 

[0005] 

 According to the present invention, the following 

invention is provided. 

 (1) A pharmaceutical composition for topical 

administration, for use in modifying scalp or skin, 

comprising a secretion from adipose stem cells as an 
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active ingredient, wherein 0.3 to 0.6 µg of the secretion 

is administered in terms of protein abundance per site in 

scalp or skin. 

 (2) A pharmaceutical composition for topical 

administration, for use in treating a wound, comprising a 

secretion from adipose stem cells as an active ingredient, 

wherein 0.3 to 0.6 µg of the secretion is administered in 

terms of protein abundance per site in wound. 

 (3) A pharmaceutical composition for topical 

administration for use in modifying hair, comprising a 

secretion from adipose stem cells as an active ingredient, 

wherein 0.3 to 0.6 µg of the secretion is administered in 

terms of protein abundance per site in scalp or skin. 

 (4) The pharmaceutical composition according to (3), 

wherein the hair modification is reduction of gray hair. 

 (5) The pharmaceutical composition according to (3), 

wherein the hair modification is amelioration of 

roughness of hair cuticles. 

 (6) The pharmaceutical composition according to (3), 

wherein the hair modification is amelioration of hair 

thickness or growth rate. 

 (7) The pharmaceutical composition according to any 

one of (1) to (6), which is administered at a rate of 1 

site per 1 cm2 to 4 cm2 of a surface of scalp or skin. 

 (8) The pharmaceutical composition according to any 

one of (1) to (7), which is administered in a solution 

volume of 10 to 30 µL per site. 
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 (9) The pharmaceutical composition according to any 

one of (1) to (8), wherein the administration interval is 

from twice a month to once every 6 months. 

[0006] 

 According to the present invention, it is 

advantageous in that it provides a pharmaceutical 

composition or a treatment method that may exert effects 

continuously even after the end of treatment. 

 

[Brief Description of Drawings] 

[0007] 

[Figure 1] Figure 1 is a photograph showing the effect of 

administration of ASC-CM on hair cuticles. 

[Figure 2] Figure 2 is a diagram showing that gray hair 

changes to black at the root part by administration of 

ASC-CM. 

[Figure 3] Figure 3 is a diagram showing the relationship 

between the administration of ASC-CM and the thickness of 

the fat layer of the skin.  #1 to #5 indicate 1 to 5 

months, respectively, after the treatment. 

[Figure 4A] Figure 4A is a schematic view of a head 

divided into nine. 

[Figure 4B] Figure 4B shows average values of ratings of 

the hair increasing effect on each of the 9 divided 

scalps in the ASC-CM 0.1 µg administration group (after 

first treatment; 6 to 9 months after the start of 



- 5 - 

treatment; 2 years and 1 month to 3 years after the start 

of treatment, which is after the end of the treatment). 

[Figure 4C] Figure 4C shows the average values of the 

ratings of the hair increasing effect on each of the 9 

divided scalps in the ASC-CM 0.4 µg administration group 

(after first treatment; 6 to 9 months after the start of 

treatment; 2 years and 1 month to 3 years after the start 

of treatment, which is after the end of the treatment). 

[Figure 5A] Figure 5A shows the histological staining of 

collagen in skin tissue before and after treatment. 

[Figure 5B] Figure 5B shows the histological staining of 

collagen in skin tissue before and after treatment. 

[Figure 5C] Figure 5C is a diagram showing the dose 

dependency of ASC-CM administration on the size of an 

adipocyte. 

[Figure 6] Figure 6 shows the relationship between the 

ASC-CM administration dose and the healing effect on 

wounds. 

[Figure 7] Figure 7 shows the results of 

immunohistological staining (staining of CD68-positive 

macrophages, staining of CD163-positive macrophages and 

staining of PPARγ-positive adipocytes) of the scalp fat 

layer in the ASC-CM 0.4 µg administration group. 

[Figure 8A] Figure 8A shows the growth rate of hair and 

the total sum of the growth rate in the ASC-CM 0.4 µg 

administration group.  Figure 8A is the result of patient 

C. 
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[Figure 8B] Figure 8B is a graph showing the total sum of 

hair lengths before and after treatment of three patients 

measured by the method of the above Figure 8A.  In Figure 

8B, the data of patient A, the data of patient B and the 

data of patient C are shown in this order from the left. 

 

[Detailed Description of Invention] 

[0008] 

 In the present description, "subject" means a mammal.  

Examples of mammals include a human (male and female). 

[0009] 

 In the present description, "adipose stem cell" 

means a cell present in adipose tissue, having stem cell 

properties and capable of differentiating into both bone 

and fat.  The adipose stem cells can be, for example, 

positive for one or more, for example all, selected from 

CD13, CD29, CD44, CD73, CD90, CD105 and CD166.  The 

adipose stem cells can be, for example, negative for one 

or more, for example all, selected from CD14, CD31 and 

CD45. 

[0010] 

 In the present description, "secretion from adipose 

stem cells" means a substance secreted from adipose stem 

cells into a culture solution when the adipose stem cells 

are cultured in a solution.  In the present description, 

the secretion from adipose stem cells are sometimes 

referred to as ASC-CM.  Secretions from cells are thought 
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to include various mediators between cells, and can 

include, for example, extracellular vesicles such as 

exosomes, proteins such as mRNA and cytokines, and the 

like. 

[0011] 

 In the present description, the "in terms of protein 

abundance" means that it is determined based on the mass 

of the contained protein. 

[0012] 

 In the present description, "scalp" refers to the 

region of the skin of the head, including the top of the 

head, and excluding the face, chin, and neck (including 

the ears).  In the present description, "skin" is used in 

the sense that it includes the skin of the scalp and the 

skin other than the scalp. 

[0013] 

 In the present description, "modification" means 

improving, ameliorating, increasing or enhancing its 

quality.  In the present description, "amelioration" is 

used in the sense that it includes becoming better than 

the current condition and making the poor part better. 

[0014] 

 In the present description, "hair" means hair that 

grows on the skin.  In the present description, "scalp 

hair" means hair that grows on the scalp. 

[0015] 



- 8 - 

 In the present description, "gray hair" means hair 

that is lacking pigments such as eumelanin (or true 

melanin) and/or pheomelanin, from the hair, in particular 

scalp hair, and that presents a gray color.  In the 

present description, "black hair" means hair that 

contains eumelanin and presents a black color. 

[0016] 

 In the present description, a "cuticle" is a 

structure that covers the surface of hair, and is a 

structure that exists in the outermost layer of hair.  

The cuticle plays a role of protecting the hair from 

external stimuli and a role of preventing the loss of 

water or components from the inner cortex to the outside.  

The cuticles cover the hair from the root to the tip of 

the hair in a scaly manner. 

[0017] 

 In the present description, "wound" means physical 

damage to tissue.  The wounds include wounds on the body 

surface. 

[0018] 

 In one aspect of the present invention, 

 (i) a pharmaceutical composition for topical 

administration, for use in modifying tissue (for example, 

scalp or skin), comprising a secretion from adipose stem 

cells as an active ingredient; 

 (ii) a pharmaceutical composition for topical 

administration, for use in treating a wound, comprising a 
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secretion from adipose stem cells as an active 

ingredient; and 

 (iii) a pharmaceutical composition for topical 

administration, for use in modifying hair, comprising a 

secretion from adipose stem cells as an active ingredient 

are provided.  In one aspect of the present invention, in 

the pharmaceutical composition according to the above (i) 

to (iii), 0.3 to 0.6 µg of the secretion can be 

administered in terms of protein abundance per site in 

scalp or skin. 

[0019] 

 In one aspect of the present invention, 

 (A) a pharmaceutical composition for topical 

administration, for use in modifying tissue (for example, 

scalp or skin), comprising a secretion from adipose stem 

cells as an active ingredient, wherein 0.3 to 0.6 µg of 

the secretion is administered in terms of protein 

abundance per site in scalp or skin; 

 (B) a pharmaceutical composition for topical 

administration, for use in treating a wound, comprising a 

secretion from adipose stem cells as an active ingredient, 

wherein 0.3 to 0.6 µg of the secretion is administered in 

terms of protein abundance per site in wound; and 

 (C) a pharmaceutical composition for topical 

administration for use in modifying hair, comprising a 

secretion from adipose stem cells as an active ingredient, 
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wherein 0.3 to 0.6 µg of the secretion is administered in 

terms of protein abundance per site in scalp or skin  

are provided. 

[0020] 

 In one aspect of the present invention, the amount 

of secretion administered per site in scalp or skin can 

be, in terms of protein abundance, 0.3 to 0.6 µg, 0.35 to 

0.5 µg, 0.35 to 0.45 µg, or about 0.4 µg.  In one aspect 

of the present invention, an additional protein component 

such as a growth factor may be added to the above ASC-CM, 

but even in such a case, the dosage of ASC-CM can be, in 

terms of protein, 0.3 to 0.6 µg, 0.35 to 0.5 µg, 0.35 to 

0.45 µg, or about 0.4 µg. 

[0021] 

 In one aspect of the present invention, the 

secretion from adipose stem cells is obtained in the 

culture supernatant by culturing adipose stem cells in a 

culture medium.  In one aspect of the present invention, 

the secretion from adipose stem cells is obtained in the 

culture supernatant by culturing adipocytes in a serum 

free culture medium.  In one aspect of the present 

invention, the secretion from adipose stem cells is 

obtained in the culture supernatant by culturing adipose 

stem cells in a culture medium (for example, serum-free 

culture medium) under hypoxic conditions.  The culture 

medium for adipose stem cells can be a culture medium 

suitable for culturing adipose stem cells, for example, a 
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culture medium such as DMEM, F12 and DMEM/F12, or for 

example, a chemically defined culture medium.  Examples 

of hypoxic conditions include atmospheric conditions in 

which the oxygen concentration is 15% or less, 10% or 

less, or 5% or less (for example, 1.5% to 4%, for example, 

about 2% or 3%). 

 In one aspect of the present invention, the 

secretion from adipose stem cells can be obtained by 

culturing adipose stem cells in a DMEM/F12 culture medium 

in a hypoxic environment (for example, under a 2% O2, 5% 

CO2, 93% N2 atmosphere) at 37°C for 72 hours. 

[0022] 

 Adipose stem cells can be easily obtained from 

adipose tissue by those skilled in the art.  Adipose stem 

cells can be obtained, for example, from abdominal 

adipose tissue.  Abdominal adipose tissue can be obtained 

by abdominal liposuction.  Purification of the adipose 

stem cells from adipose tissue can be performed, for 

example, as follows.  The adipose tissue is washed, the 

cell mass is dissociated into single cells with type I 

collagenase, and filtered through a filter to remove 

tissue fragments and the like other than cells.  It is 

washed as needed (for example, washed by suspending in 

normal saline solution or culture medium and 

centrifugation).  Then, the adipose stem cells are 

separated according to cell density (specific gravity).  

For example, the adipose stem cells can be separated as 
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floating cells by centrifuging with a Ficoll solution 

having a specific gravity of 1.077 g/cm3 (for example, 

Histopaque-1077).  The obtained adipose stem cells can be 

confirmed by the expression of markers for adipose stem 

cells.  Examples of markers for adipose stem cells 

include one or more, for example all, selected from CD13, 

CD29, CD44, CD73, CD90, CD105 and CD166.  In addition, 

adipose stem cells can be confirmed by the fact that a 

specific marker is not expressed.  Examples of such 

marker include one or more, for example all, selected 

from CD14, CD31 and CD45.  In addition, the obtained 

adipose stem cells can be confirmed as having both the 

ability to differentiate into bone and the ability to 

differentiate into fat as an indicator. 

[0023] 

 The dose of the secretion from adipose stem cells 

can be determined by the protein content.  The protein 

content can be determined by those skilled in the art 

according to conventional methods (for example, methods 

such as the Pyrogallol Red method and the Bradford 

method). 

[0024] 

 After administration, the secretion from adipose 

stem cells or the pharmaceutical composition containing 

the same ameliorates the scalp from the vicinity of the 

administration part, and its effect gradually propagates 

to the surroundings over time.  Therefore, the effect of 



- 13 - 

the invention can be propagated to the surroundings over 

time by being dotted on the scalp or the skin, or can be 

concentrated to shorten the time required for propagation.  

In one aspect of the present invention, the secretion is 

not particularly limited, and can be, for example, one 

site per 1 cm2 to 10 cm2, 1 cm2 to 5 cm2, 1 cm2 to 4 cm2, 1 

cm2 to 3 cm2, 1 cm2 to 2 cm2, 0.5 cm2 to 2 cm2, 0.7 cm2 to 

1.5 cm2.  In one aspect of the present invention, the 

secretion can be administered at a dose density of, for 

example, one site or less per 0.5 cm2, one site or less 

per 0.6 cm2, one site or less per 0.7 cm2, one site or 

less per 0.8 cm2, one site or less per 0.9 cm2, or one 

site or less per 1 cm2.  In one aspect of the present 

invention, the secretion from adipose stem cells or the 

pharmaceutical composition containing the same can be 

topically administered, for example, directly under the 

skin or from the dermis layer to the upper fat layer.  

Administration can be performed, for example, by 

injection. 

[0025] 

 In addition, for example, 10 µL to 50 µL, 15 µL to 

30 µL, 15 µL to 25 µL, or about 20 µL of solution (note, 

however, that the solution contains the amount of active 

ingredient specified above) can be administered per site. 

[0026] 

 The administration site can be selected as 

appropriate, but it can be administered, for example, to 
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the entire scalp, or to a part of the scalp that is 

poorer compared to the rest of the entire scalp. 

[0027] 

 Moreover, surprisingly, the present inventors have 

found that the effect easily propagates to the 

surroundings when administered to a relatively good site 

of the entire scalp.  The good part is highly responsive 

to the pharmaceutical composition of the present 

invention, and the effect propagates and extends to the 

area around the administration site.  The ameliorating 

effect by propagation appears strongly nearer to the 

administration site, but extends over several centimeters 

(for example, 1 cm to 4 cm) from the administration site.  

Therefore, it can be administered to a relatively good 

site of the scalp.  In addition, since the ameliorating 

effect propagates from the good site to the relatively 

poor site, the treatment effect to the poor site can be 

obtained even when only administering to the relatively 

good site. 

 Therefore, it may be administered to a relatively 

good site of the scalp, and the effect of propagation may 

be used to try to ameliorate the poor part.  In addition, 

when an amelioration is obtained at a relatively poor 

site, the responsiveness to the pharmaceutical 

composition of the present invention is increased.  

Therefore, when it is administered to a relatively good 

site of the scalp and the amelioration of the poor part 
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has progressed by the effect of propagation, then the 

pharmaceutical composition of the present invention may 

be administered to the part that was poor. 

 Each time ASC-CM is administered, tissue stimulation, 

macrophage activity and juvenile adipose cell activity at 

the administration site are thought to rise, and repair 

function to increase.  It is desirable to administer 

after examining the patient's symptoms (condition) and 

the degree of amelioration. 

[0028] 

 In one aspect, 15 µg/mL to 25 µg/mL (for example, 

about 20 µg/mL) of ASC-CM in terms of protein abundance 

can be topically administered to the scalp in an amount 

of 15 µL to 25 µL (for example, about 20 µL) per site.  

In one aspect, the topical administration can be 150 

sites to 250 sites (for example, about 200 sites) or 250 

sites to 800 sites per scalp of an adult, and the number 

of administration sites can be determined as needed.  

Here, the term "about" means that it includes the 

numerical range of ± 10% or ± 5% of the numerical value 

following this term. 

[0029] 

 The secretion from adipose stem cells or the 

pharmaceutical composition containing the same is not 

particularly limited, and can be administered, for 

example, at an administration interval of twice a month 

to once every 6 months, twice a month to once every 5 
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months, twice a month to once every 4 months, twice a 

month to once every 3 months, twice a month to once every 

2 months, 1.5 times a month to once every 1.5 month, or 

1.2 times a month to once every 1.2 months, for example, 

about once a month. 

[0030] 

 The secretion from adipose stem cells or the 

pharmaceutical composition containing the same has a 

modifying effect on the scalp and skin even with a single 

administration, and this effect can be sustained.  

Therefore, administration may be performed once or plural 

times.  The secretion from adipose stem cells or the 

pharmaceutical composition containing the same can also 

be administered continually until the treatment is 

completed or until the patient is satisfied.  In 

particular, according to the present invention, the 

modifying effect on the scalp and skin appears from the 

part in good condition and appears later on the part in 

poor condition.  Therefore, the treatment period can vary 

depending on the condition of the scalp and skin.  The 

treatment period with the secretion from adipose stem 

cells or the pharmaceutical composition containing the 

same can be, for example, a minimum of one treatment to 3 

years, a minimum of one treatment to 2 years, a minimum 

of one treatment to 1.5 years, a minimum of one treatment 

to 1 year, a minimum of one treatment to 8 months, a 
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minimum of one treatment to 6 months, or a minimum of one 

treatment to 4 months. 

[0031] 

 In one aspect of the present invention, the 

pharmaceutical composition according to (A) can be a 

pharmaceutical composition for use in the rejuvenation or 

promoting the rejuvenation of the scalp or skin.  In one 

aspect of the present invention, the pharmaceutical 

composition according to (A) can be a pharmaceutical 

composition for use in the regeneration or promoting the 

regeneration of the scalp or skin.  In one aspect of the 

present invention, the pharmaceutical composition 

according to (A) can be a pharmaceutical composition for 

use in the activation of the scalp or skin.  In one 

aspect of the present invention, the pharmaceutical 

composition according to (A) can be used in combination 

with a hair increasing agent or a hair growth agent. 

[0032] 

 In one aspect of the present invention, the 

pharmaceutical composition according to (B) can be used 

to treat a wound.  In the present invention, the 

treatment of a wound can be wound healing, promoting 

wound healing, or accelerating wound healing. 

[0033] 

 By ameliorating the scalp, the effect also extends 

to the hair itself.  And, as shown in Examples described 

later, the hair ameliorating effects include a reduction 
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of gray hair, a reduction of the weight of the gray hair 

part, and a reduction of the proportion of gray hair, an 

amelioration of cuticle roughness, and an amelioration of 

hair thickness and growth rate.  Therefore, in one aspect 

of the present invention, the pharmaceutical composition 

according to (C) can be a pharmaceutical composition for 

use in reducing gray hair.  The reduction of gray hair 

includes a reduction in the number of gray hairs, a 

reduction in the weight of the gray hair parts, and a 

reduction in the proportion of gray hair.  The reduction 

of gray hair can be accompanied by an increase in the 

number of hairs pigmented with various melanins, an 

increase in the weight of such hair part, and an increase 

in the proportion of such hair.  In one aspect of the 

present invention, the pharmaceutical composition 

according to (C) can be a pharmaceutical composition for 

use in ameliorating the roughness of hair cuticles.  

Ameliorating the roughness of the hair cuticles includes 

increasing the degree of cuticle alignment and reducing 

the region of disordered cuticles.  In one aspect of the 

present invention, the pharmaceutical composition 

according to (C) can be a pharmaceutical composition for 

use in ameliorating the hair thickness or growth rate.  

Amelioration of the hair thickness includes thickening 

the hair, increasing the number of thick hairs, and 

increasing the proportion of thick hair.  Amelioration of 

the growth rate include increasing the number or 
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proportion of hair having a growth rate of, for example, 

10 mm or more, 11 mm or more, 12 mm or more, 13 mm or 

more, 14 mm or more, 15 mm or more, 16 mm or more, 17 mm 

or more, 18 mm or more, 19 mm or more, 20 mm or more, or 

21 mm or more per month. 

[0034] 

 In one aspect of the present invention, 

 (a) a method for modifying scalp or skin in a 

subject in need thereof (or in a site in need thereof), 

comprising topically administering 0.3 µg to 0.6 µg of 

secretion from adipose stem cells in terms of protein 

abundance per site in scalp or skin; 

 (b) a method for treating a wound in a subject in 

need thereof, comprising topically administering 0.3 µg 

to 0.6 µg of secretion from adipose stem cells in terms 

of protein abundance per site in wound; and 

 (c) a method for modifying hair in a subject in need 

thereof, comprising topically administering 0.3 µg to 0.6 

µg of secretion from adipose stem cells in terms of 

protein abundance per site in scalp or skin  

are provided. 

[0035] 

 In one aspect of the present invention, 

 (α) a use of the secretion from adipose stem cells 

in the manufacture of a pharmaceutical preparation for 

topical administration, for use in modifying scalp or 

skin {wherein 0.3 µg to 0.6 µg of the secretion is 
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administered in terms of protein abundance per site in 

scalp or skin }; 

 (β) a use of the secretion from adipose stem cells 

in the manufacture of a pharmaceutical preparation for 

topical administration, for use in treating a wound 

{wherein 0.3 µg to 0.6 µg of the secretion is 

administered in terms of protein abundance per site in 

wound }; and 

 (γ) a use of the secretion from adipose stem cells 

in the manufacture of a pharmaceutical preparation for 

topical administration, for use in modifying hair 

{wherein 0.3 µg to 0.6 µg of the secretion is 

administered in terms of the protein abundance per site 

in scalp or skin } 

are provided. 

[0036] 

 In one aspect of the present invention, the 

pharmaceutical composition can comprise an excipient (for 

example, a solvent, a cosolvent, a solubilizer, a wetting 

agent, a suspending agent, a thickener, an emulsifier, a 

chelating agent, a buffer solution, a pH adjuster, an 

antioxidant, a reducing agent, an antibacterial agent, a 

preservative, a filler, a protective agent, or an 

isotonic agent), in addition to the secretion from 

adipose stem cells.  In one aspect of the present 

invention, the pharmaceutical composition can be in the 

form of an injection.  In one aspect of the present 
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invention, the pharmaceutical composition may be 

administered topically, for example, intradermally or 

subcutaneously. 

 

[Examples] 

[0037] 

Example 1: Hair increasing effect by adipose stem cell 

secretion 

(1) Preparation of adipose stem cell secretion 

(hereinafter also referred to as "ASC-CM") 

 The secretion of adipose stem cells was prepared as 

follows. 

 Adipose tissue was collected by abdominal 

liposuction from healthy adult female donors (5 people, 

ages 20 to 21 years) who had had a virus check (HIV, HBV, 

HCV) by blood test, and the adipose-derived stem cells 

(ADSCs) were separated by the following method.  After 

centrifugation at 300 g × 10 minutes, 0.075% type I 

collagenase (Sigma-Aldrich, USA) was added and treated at 

37°C for 45 minutes.  Phosphate buffer solution (PBS) was 

added and the solution was filtered through a 70 µm 

filter.  Then, after addition of a small amount of α-

modified Eagle medium (Invitrogen, USA) and 

centrifugation at 300 g × 10 minutes, PBS was added and 

the solution was filtered through a 70 µm filter.  After 

performing centrifugation at 840 g × 10 minutes using 

histopaque-1077 (Sigma-Aldrich, USA), the supernatant was 
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discarded and the cells floating on histopaque-1077 were 

collected to obtain ADSCs. 

 According to the guidelines of the FDA (US Food and 

Drug Administration) and KFDA (Korean Food and Drug 

Administration), virus tests of the adipose tissue and 

washed cells and bacterial culture tests were performed 

to eliminate infection with unwanted bacteria.  A 

Dulbecco test was performed to eliminate the infection of 

unwanted bacteria.  Culture was performed using a medium 

containing Dulbecco's Modified Eagle's Medium (DMEM), 10% 

Fetal Bovine Serum (FBS) of a New Zealand Species and 100 

units/ml penicillin and 100 units/ml streptomycin, in a 

5% carbon dioxide environment at 37°C for 3 to 5 days.  

This process was repeated four more times to obtain 4×105 

ADSCs (adipose-derived stem cells) per 100 mm2.  ADSCs 

were washed with PBS and fresh DMEM/F12 serum-free 

culture medium (Invitrogen-Gibco-BRL, USA) was added.  

ADSCs were maintained in a hypoxic environment (2% O2, 5% 

CO2, 93% N2) for 72 hours to promote the secretion of 

ADSCs.  Then, by centrifugation at 300 g × 5 minutes 

followed by filtering using a 0.22 µm syringe filter, a 

culture supernatant of the adipose-derived stem cells was 

obtained.  At this point, virus tests and bacterial 

culture tests were performed again to eliminate bacterial 

and viral infections.  Finally, the secreted component 

was purified using 3-kDa molecular-weight cut-off 

Centricon tubes (Millipore Corp, USA) to obtain ASC-CM.  
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The protein content of ASC-CM was confirmed by the 

Bradford method and the Pyrogallol Red method. 

[0038] 

(2) Administration of ASC-CM to patients with thin hair 

 0.1 µg (n=14), 0.2 µg (n=3), 0.4 µg (n=9), 0.6 µg 

(n=9), or 0.8 µg (n=4) of ASC-CM per site in terms of 

protein abundance was subcutaneously administered using a 

syringe to the scalp (right half, left half or both) of 

patients with thin hair (21 males and 16 females aged 25 

to 72 years).  ASC-CM was administered to two patients at 

different doses on the right and left half of the scalp.  

In this case, 20 µL per site was administered to 200 

sites of the scalp at the concentration to be the above 

dose.  Each concentration was administered to 100 sites 

when treating half of the scalp.  In this case, it was 

administered to the scalp at a dose density of 1 cm2 to 4 

cm2.  Administration was performed at a frequency of once 

a month except in exceptional cases, and the 

administration period was 6 to 10 months (8 months on 

average).  Observations were made one month after the end 

of administration in all cases.  The group administered 

with X µg in terms of protein abundance per site of skin 

surface is referred to as "X µg administration group", "X 

µg/site administration", or the like throughout Examples.  

Hereinafter, when the dosage of ASC-CM is described as 

0.4 µg, it means that 0.4 µg in terms of protein 

abundance was administered without exception. 
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 The change over time in the number of hairs after 

treatment with respect to the number of hairs at the 

first administration was visually observed.  Consent to 

photographing with a trichogram before treatment and at 

each treatment stage was obtained.  Both corners of the 

patient's eyes were extended to the head side and two 

points crossing the line connecting both ears and top of 

the head were tattooed with India ink, and a 2-cm area 

centered on the marking was shaved monthly at a timing of 

3 days before administration.  The trichograms were taken 

every time centered on the marking (Canon Power Shot A520, 

Tokyo, Japan).  At this time, the photograph was taken 

with the glass plate pressed against the scalp and the 

hair laid down, so that the hair length could be visible.  

It was carried out by visually measuring the hair within 

a circle of 11 mm in diameter (95 mm2 area) centered on 

the tattoo contained in the photographing range. 

[0039] 

 The results are as shown in Table 1. 

[0040] 

[Table 1] 

Table 1: Dose dependency of ASC-CM administration 

Dose After 6 months After 8 months After 10 months 

0.1 µg administration group +4% +5% ND 

0.2 µg administration group -3% -15% -13% 

0.4 µg administration group +1% -6% -8% 

0.6 µg administration group +1% -10% -16% 

0.8 µg administration group +3% -2% -7% 

ND: no effective number of data was obtained 
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[0041] 

 As shown in Table 1, in the group administered with 

0.1 µg (20 µL of 5 µg/ml) in terms of protein abundance 

per site (0.1 µg administration group), although the 

effect of increasing the number of hairs was confirmed 

for the time of the first administration, in contrast, no 

noticeable effect of increasing the number of hairs was 

observed in the 0.2 µg administration group, 0.4 µg 

administration group, 0.6 µg administration group and 0.8 

µg administration group, but rather, a reduction in the 

number of hairs was observed after 8 months or 10 months.  

However, with the administration of only the ASC-CM 

component, the results were not stable as described above, 

and it was considered to be difficult to draw a 

definitive conclusion on the evaluation based on the 

number of hairs. 

[0042] 

 Thus, in the treatment of thin hair, no dose 

dependency was observed, and it became clear that the 

administration of a high dose of 0.2 µg or more in terms 

of protein abundance per site instead did not increase 

the number of hairs.  From these results, it was 

considered that it is necessary to administer 0.1 µg in 

terms of protein abundance per site for the treatment of 

patients with thin hair. 

 These results are data consistent with the results 

already reported by the inventors (all performed at 0.1 
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µg/site) (Fukuoka et al., The American Journal of 

Cosmetic Surgery, 29 (4): 273- 282, 2012). 

[0043] 

Example 2: Change in the hair quality 

 In the present Example, it was examined whether an 

amelioration was observed for the hair cuticles before 

and after treatment. 

[0044] 

 The hair of the ASC-CM 0.4 µg administration group 

(administered once a month) is collected and the hair of 

the test site (the site corresponding to 2 months before 

treatment and the site 3.5 months after the start of the 

treatment, considering the growth rate of the patient's 

hair) is adhesively fixed to a fixing plate with a resin 

on the day of collection or on the next day.  The fair 

was subjected to carbon fixatoin on the next day or the 

day after next, and the state of the hair cuticles was 

observed by a scanning electron microscope according to 

the conventional method on the same day.  The hair of the 

non-treated part of the same patient was used as a 

negative control.  Then, the newly grown part of the hair 

(root side), and the existing part (tip side) were 

compared.  A representative example is shown in Figure 1. 

[0045] 

 As a result, for the treated hair, it was observed 

that while the cuticles were rough on the tip side, the 

cuticles were smooth on the root side, which is the newly 
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grown part, and the difference in hair quality was 

clearly ameliorated.  On the other hand, in the hair of 

the non-treated part of the negative control, cuticle 

roughness was observed on both the root and the tip side, 

and the quality ameliorating effect was not observed in 

the non-treated part. 

[0046] 

 Similar evaluations were performed on more patients 

(3 patients) (ASC-CM 0.4 µg, administered once a month, 

administered for 3 to 5 months).  The evaluations were 

carried out one month after the last administration based 

on the electron microscopic image based on the following 

ratings.  The evaluations were carried out by seven 

doctors or the like who were healthcare professionals.  

The average values of the ratings were calculated. 

[0047] 

Hair Quality Evaluation Rating Sheet 

 5 points: The cuticles are smooth and no roughness 

is visible. 

 4 points: The cuticles are smoother than average, 

bur some roughness is observed. 

 3 points: The cuticles' smoothness is average. 

 2 points: The cuticles are rougher than average and 

some peeling is observed. 

 1 point: The cuticles are overall rough and peeling 

is observed overall. 

[0048] 
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 The results are as shown in Table 2. 

[0049] 

[Table 2] 

Table 2: Change in hair quality between Treated site and Untreated site 

 Treated site Untreated site 

Patient 1 3.71 3 

Patient 2 3 2.14 

 

[0050] 

 For patient 3, the treatment had already started 

before the present Example.  However, observation 

according to the present Example was started, and similar 

changes in hair quality were confirmed after 4 months. 

[0051] 

 As described above, in the 0.4 µg administration 

group, changes in hair quality were observed after 

administration.  On the other hand, no ameliorating 

effect on hair quality was observed in the 0.1 µg 

administration group as in the negative control. 

 For patient 3, the treatment was started before the 

present Example, but an amelioration of the hair quality 

by the ASC-CM 0.4 µg administration was clearly observed. 

[0052] 

Example 3: Change in hair quality 

 In this example, the ameliorating effect was 

examined before and after treatment, focusing on the 

color of hair (gray hair). 

[0053] 
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 The area of gray hair after 6 months to 16 months 

from the start of the treatment (average 9.4 months; 

average 9.2 times of treatment) was examined in the ASC-

CM 0.4 µg administration group (n=5, 54 to 61-year-old 

males) and was compared with that before treatment.  As a 

result, as shown in Table 3, an average reduction of 

about 38% in area ratio was observed. 

[0054] 

[Table 3] 

Table 3: Reducing effect on gray hair area by ASC-CM administration 

ID Age 
First time 

(cm2) 
M (cm2) 

Increase/ 
Reduction (%) 

Elapsed time 

1 60s male 289.1 156.8 -46% 12 months 

2 50s male 240.1 205.8 -14% 1 year 4 months 

3 60s male 142.1 102.9 -28% 6 months 

4 60s male 142.1 53.9 -62% 6 months 

5 60s male 127.4 68.6 -46% 7 months 

  188.16 117.6 -38%  

 

[0055] 

 In Figure 2, the ASC-CM 0.4 µg administration group 

(67-year-old female, 5 treatments, 6 months from the 

start of treatment, and 61-year-old male, 8 treatments, 4 

months follow-up, 12 months from the start of treatment) 

shows that the root part of the gray hair turned black 

after treatment.  As shown in Figure 2, it is shown that 

the part which was already gray hair is still gray, but 

the part which has newly grown after the treatment is 

black. 
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[0056] 

Example 4: Verification of the modifying effect on scalp 

 Although the modification of hair was shown above, 

the modification of the scalp on which the modification 

of hair is based on was verified. 

[0057] 

 Changes in the thickness of the fat layer in the 

subcutaneous tissue of the scalp were observed by 

echography using a 10 Mz probe.  In this test, the region 

from the sebaceous gland region to the lower part is 

measured, and it is considered that the thickness of 

roughly the region to the dermis layer is measured 

(however, the dermis layer is not included in the 

measurement value).  The results are as shown in Figure 3.  

In Figure 3, the measurement values of a patient 

administered 0.4 µg of ASC-CM/site once a month are shown.  

"#n" in Figure 3 indicates n months after the treatment. 

[0058] 

 As a result, as shown in Figure 3, no significant 

change was observed in the thickness of the fat layer 5 

months after the start of the treatment. 

[0059] 

 In addition, it became clear that no scalp 

modification occurred in the ASC-CM 0.1 µg administration 

group, while scalp modification occurred in the ASC-CM 

0.4 µg administration group.  With the ASC-CM 0.1 µg 

administration in previous studies, an effect of 
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increasing the number of hairs over a short period was 

observed, but no modifying effect on the scalp was 

observed.  On the other hand, with an ASC-CM 

administration at a higher dose (0.4 µg/site), although 

the effect of increasing the number of hairs over a short 

period was weak, it became clear that the modifying 

effect on the scalp is high.  Although the effect of 

increasing the number of hairs over a short period was 

seemingly weak in the high-dose administration group, 

amelioration of the hair quality through modification of 

the scalp (change from gray hair to black hair or 

amelioration of the cuticle roughness) had occurred.  In 

addition, it has been suggested that, in the long term, a 

hair increasing effect can also be expected through the 

modification of the scalp. 

[0060] 

Example 5: Scalp modifying effect by site 

 In the present Example, the effect of the treatment 

was observed by dividing the scalp into nine regions from 

the top.  This was to achieve a more accurate evaluation 

by assessing separately the influence on the good parts 

(parts with many hairs) and the influence on the poor 

parts (parts with few hairs) when examining the treatment 

effect, since good parts and poor parts coexisted in each 

patient.  In addition, a long observation period was set, 

since it was thought from the previous Examples that 

although scalp modification occurs at a high dose 
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administration, a long observation period is necessary 

because modification takes time. 

 In particular, it was examined whether the 

modification of the scalp still produced a hair 

increasing effect also after the treatment ended.  For 

this purpose, the treatment period was set to about 8 

months, at which time the treatment was ended and only 

the hair increasing effect was observed without treatment 

thereafter. 

[0061] 

 Nine regions were set according to the following 

criteria.  Specifically, the head image taken from the 

top of the head was regarded as an ellipse, and divided 

into nine regions by dividing the major axis into three 

equal parts and the short axis into three equal parts.  

In Figure 4A, a schematic drawing is shown to indicate 

how the nine sections of the head were divided. 

[0062] 

 For patients with thin hair (n=12), 0.1 µg (0.1 µg 

administration group; n=4) or 0.4 µg (0.4 µg 

administration group; n=8) of ASC-CM per site, was 

administered once a month for 6 months (n=1), 8 months 

(n=10) and 10 months (n=1) and then the treatment was 

ended.  The observation and evaluation of the hair 

increasing effect was performed over the next three years.  

The hair increasing effect was assessed by a total of 10 

healthcare professionals including 7 doctors.  The 
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ratings were marked by each evaluator based on the 

following rating sheet and the average value was 

calculated. 

[0063] 

Rating of hair increasing effect 

 5 points: Almost normal 

 4 points: Less than 20% see-through 

 3 points: Less than 40% see-through 

 2 points: Less than 60% see-through 

 1 point: Less than 80% see-through 

[0064] 

 The results are as shown in Figures 4B and 4C.  

Figures 4B and 4C show the average point of the ratings 

for each section divided into nine regions. 

[0065] 

 As shown in Figure 4B, in the 0.1 µg administration 

group, a high hair increasing effect was observed overall 

early on, but when the treatment was stopped, the effect 

also disappeared immediately. 

 In contrast, in the 0.4 µg administration group, as 

shown in Figure 4C, although the early hair increasing 

effect was limited, the hair increasing effect remained 

even after stopping treatment 8 months after the start of 

the treatment, and in the end, a very satisfactory hair 

increase was achieved. 

 This suggests that the treatment was not fundamental 

with the 0.1 µg administration group, while a substantial 
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ameliorating effect of the scalp was achieved with the 

0.4 µg administration group, and thus that it was closer 

to a fundamental treatment of hair increase. 

[0066] 

 Furthermore, in the 0.4 µg administration group, the 

hair increasing effect appeared first from the high score 

area (where the scalp condition was good), and in the low 

score area (where the scalp condition was poor), the hair 

increasing effect appeared later.  This is thought to be 

due to the mechanism of the scalp, in which it requires 

time to ameliorate the scalp, but when the scalp is 

ameliorated, the hair increasing effect appears. 

[0067] 

Example 6: Ameliorating effect and histology of the scalp 

 In the present Example, it was examined what kind of 

change in histology is observed as the scalp ameliorates.  

In the present Example, the increase and decrease of 

collagen and the rejuvenation of adipocytes were observed. 

[0068] 

(1) Change in collagen image 

 First, the increase and decrease of collagens other 

than type III and type III collagen were observed.  

Specifically, a section of the scalp tissue (surface from 

the epidermis to the skull) was prepared and type I 

collagen and type III collagen were stained using a 

Picrosirius Red Stain Kit reagent (Polysciences, Inc., 

Cat #: 24901-250) according to the manufacturer's 
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instruction manual.  Type I collagen was stained in 

yellow and type III collagen was stained in green.  In 

addition, collagens other than type III are stained in 

yellow to red.  The observed image was stored as a 

digital image in gray scale, yellow to red and green were 

each selected and extracted as an image by Photoshop 

(trademark), and then the amount of collagen (collagens 

other than type III and type III collagen) was estimated 

from each pixel's intensity. 

[0069] 

 As a result, in human specimens (n=3), type III 

collagen was found in tissues before treatment, and it 

was observed that type III collagen tended to decrease as 

the treatment with ASC-CM 0.4 µg administration (once a 

month) progressed.  In addition, it was observed that 

collagens other than type III tended to increase overall 

with treatment. 

[0070] 

 Representative examples of stained images (2 

patients) are shown in Figures 5A and 5B.  Figures 5A and 

5B show grayscale images based on the intensity of yellow 

to red (collagens other than type III) images and green 

(amount of type III collagen) images, respectively, 

together with color photographs.  Figure 5A shows the 

patient's scalp tissue 4 months after the start of the 

treatment, and Figure 5B shows the patient's scalp tissue 

6 months after the start of the treatment.  In both cases, 



- 36 - 

collagens other than type III and type III collagen were 

both expressed on the untreated side, but on the treated 

side the amount of type III collagen had decreased 

(decreased to about 66%).  It can be seen that the 

collagens other than type III have increased (increased 

to about 113%). 

[0071] 

(2) Rejuvenation of adipocytes 

 Next, the rejuvenation of adipocytes was observed.  

As the adipocytes grow, most of the cytoplasm becomes fat 

droplets to store fat in the cytoplasm and they become 

enlarged.  Therefore, large cells represent mature old 

cells, and small cells are considered to be immature new 

cells.  More specifically, tissue sections of the back 

skin of Wistar rats (n=3) to which ASC-CM was 

administered once were observed to confirm the changes in 

the size of the adipocytes in the fat layer.  The images 

of the adipocytes were approximated to a circle and 

classified into S, M or L based on their diameter.  Cells 

having a diameter of 25 µm or less were counted as "S", 

cells having a diameter of more than 25 µm and 36 µm or 

less as "M", and cells having a diameter of more than 36 

µm as "L".  The results are as shown in Figure 5C. 

[0072] 

 As shown in Figure 5C, in the ASC-CM 0.4 µg 

administration group, the ratio of "S" adipocytes to "L" 

adipocytes had significantly increased 4 weeks after the 
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treatment.  In the ASC 0.1 µg administration group, no 

change resulting from the administration was observed in 

the size of the adipocytes in the fat layer. 

[0073] 

 A decrease in type III collagen, an increase in 

collagens other than type III and an increase in small 

adipocytes are results suggesting that the tissue may be 

regenerated by ASC-CM. 

[0074] 

Example 7: Effect on wound healing 

 The previous Examples suggested that the 

administration of a specific dose of ASC-CM may 

regenerate skin tissue.  In the present Example, the 

tissue repair ability of ASC-CM was verified by topically 

administering ASC-CM to a wound site. 

[0075] 

 Preparation of the wounds: The backs of 12-week-old 

Wister rats (n=3) were shaved with a hair clipper, one 

circular skin full-thickness defect of 8 mm in diameter 

was made on each of the left and right sides of the head 

and tail sides, to create four skin full-thickness 

defects per body. 

 Administration method of ASC-CM: 0.02 ml containing 

0.1 µg, 0.2 µg, 0.4 µg or 0.8 µg of ASC-CM in terms of 

protein abundance was injected subcutaneously at 4 sites 

4 mm away from the wound margin (upper and lower, right 

and left of the wound). 
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[0076] 

Rating of wound healing 

 5 points: Healed 

 4 points: The reduction ratio of the wound site area 

is 70% or more 

 3 points: The reduction ratio of the wound site area 

is 50% or more and less than 70% 

 2 points: The reduction ratio of the wound site area 

is 20% or more and less than 50% 

 1 point: The reduction ratio of the wound site area 

is less than 20% 

[0077] 

 The results were obtained by dividing the above 

ratings by the rating for normal saline solution.  The 

results are as shown in Figure 6.  As shown in Figure 6, 

the wound healing was significant in the ASC-CM 0.4 µg 

administration group.  In addition, in the ASC-CM 0.1 µg 

administration group and 0.8 µg administration group, the 

wound healing effect was equivalent to that of normal 

saline solution. 

[0078] 

 It became clear that ASC-CM has a modifying effect 

on the skin at a high dose, and that the effect is 

particularly high in each 0.4 µg administration group.  

In addition, the modifying effect on the skin was 

beneficial not only for ameliorating hair increase and 

hair quality but also for ameliorating wound healing.  It 
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was a very interesting result that the concentration at 

which the modification of the scalp was considered to 

occur coincided with the concentration at which the wound 

healing effect was high. 

[0079] 

Example 8: Detection of tissue-resident M2-like 

macrophages and PPARγ-positive adipocytes in scalp tissue 

after ASC-CM administration 

 It has been reported that when tissue regeneration 

occurs in peripheral tissues (especially skin and scalp), 

an increase in tissue-resident M2-like macrophages or an 

increase in PPARγ-positive adipocytes occurs (Festa E et 

al., Cell, 146: 761-71, 2011).  Therefore, in the present 

Example, it was examined whether an increase in tissue-

resident M2-like macrophages or an increase in PPARγ-

positive adipocytes occurred in scalp tissue after ASC-CM 

administration.  In addition, it was confirmed whether an 

increase in Ki67-positive cells occurred as an activation 

marker for cell proliferation in the scalp.  Tissue-

resident M2-like macrophages were detected as CD68-

positive cells or CD163-positive cells. 

[0080] 

 Tissue sections of the scalp (3 mm diameter punch 

section from the surface of scalp to the top of the skull 

periosteum) of several adult ASC-CM 0.4 µg administration 

groups (administered once a month) were fixed according 

to the conventional method and immunohistological 
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staining was performed.  They were collected 4 months 

after treatment and 6 months after treatment to see the 

changes over time.  Moreover, the primary antibodies and 

secondary antibodies used for staining in the present 

Example were as follows. 

[0081] 

[Table 4] 

Table 4: Primary antibodies and secondary antibodies used for immunohistological staining 

CD68 Name 
Product 
number 

Lot Manufacturer information 

Primary CD68 Mouse monoclonal antibody 
NCL-CD68-

KP1 
211710 NOVOCASTRA 

United 
Kingdom 

Secondary 
EnVision+System-HRP Labelled Polymer Anti-

Mouse 
K4001 - DaKo Denmark 

CD163 Name 
Product 
number 

Lot Manufacturer information 

Primary 
Anti Human Macrophage Surface Antigen 

Monoclonal Antibody 
KT013 TG201213 Trans Genic Inc. Japan 

Secondary 
EnVision+System-HRP Labelled Polymer Anti-

Mouse 
K4001 - DaKo Denmark 

PPARγ Name 
Product 
number 

Lot Manufacturer information 

Primary PPARγ (C26H12) Rabbit mAb #2435 No.4 
Cell Signaling 
Technology 

United 
States 

Secondary 
EnVision+System-HRP Labelled Polymer Anti-

Rabbit 
K4003 - DaKo Denmark 

 

[0082] 

 In addition, the results of the immunohistological 

staining showed that the number of CD68-positive cells 

was on average 18.5 (n=2) in the whole section of 3 mm 

punch without treatment, but was 24 (n=1) 4 months after 

the start of the treatment, and on average 76 (n=2) 6 

months after treatment, thus an increase in CD68-positive 

cells was observed in all patients.  Furthermore, the 

number of CD163-positive cells was on average 36 (n=2) in 

the whole section of 3 mm punch without treatment, but on 
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average 69.5 (n=2) 6 months after treatment, thus an 

increase in CD163-positive cells was observed in all 

patients.  In addition, the number of PPARγ-positive 

cells was on average 33.5 (n=2) in the whole section of 3 

mm punch without treatment, but was on average 88.5 (n=2) 

6 months after treatment, thus an increase in PPARγ-

positive cells was observed in all patients. 

 The representative results of the immunohistological 

staining are shown in Figure 7.  In Figure 7, arrowheads 

are added to each positively stained site shown in brown 

for the purpose of increasing the visibility. 

[0083] 

 Tissue-resident M2-like macrophages are cells that 

have been reported as cells performing the maintenance of 

adipocytes and adipose tissue (Satoh T. et al., Nature, 

495, 524-528, 2013).  An increase in these cells is 

considered to indicate that the maintenance of adipocytes 

has been activated.  In addition, PPARγ is abundantly 

expressed in adipocyte precursor cells and indicates that 

immature adipocytes are produced.  Therefore, an increase 

in PPARγ-positive adipocytes and an increase in tissue-

resident M2-like macrophages mean that adipocyte 

rejuvenation and maintenance thereof have been activated, 

which suggests tissue rejuvenation (tissue regeneration). 

[0084] 

 Surprisingly, an increase in tissue-resident M2-like 

macrophages and an increase in PPARγ-positive adipocytes 
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were also observed on the untreated side, later than the 

increase on the treated side.  For example, the bottom 

panels of Figure 7 are the results of the 

immunohistological staining of the untreated side (right 

half of the head).  In the bottom panels of Figure 7, an 

increase in tissue-resident M2-like macrophages and an 

increase in PPARγ-positive adipocytes were observed 

compared to the right half of the head before the 

treatment, showing that the effect of the treatment 

propagated to the region that was not treated.  Moreover, 

although the increase was observed also in sites away 

from the treated side, the increase occurred later as it 

was further away.  It was suggested that the ameliorating 

effect on the scalp was initiated at the treated site, 

and that this propagated to the surroundings, leading to 

an ameliorating effect of the surrounding scalp. 

[0085] 

Example 9: Relationship between the amelioration of the 

scalp and the ameliorating effect on hair quality 

 In the above Example 1, although a change over time 

in the number of hairs was visually observed, no 

significant effect was detected.  According to the above 

Examples 2 to 7, it became clear that the regeneration 

and modification of the scalp and the skin occurred in 

the ASC-CM 0.4 µg administration group, and that this had 

the effect of increasing the hair quality. 
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 In the present Example, from the results of the 

above Examples, the treatment effect in the ASC-CM 0.4 µg 

administration group was assessed, focusing on fast-

growing hair.  Specifically, hair growing 0.9 mm or more 

in 3 days was extracted from the scalp image, and the 

total sum of the lengths of growth was calculated.  Adult 

hair is known to grow at a rate of about 10 mm per month 

(that is, a rate of about 1 mm in 3 days). 

 For this purpose, a portion of the scalp of a 

plurality of adults who were administered 0.4 µg/site of 

ASC-CM five times (administered once a month) was shaved 

and an image of the shaved site was taken three days 

later to perform image analysis.  After shaving, the hair 

had a length of 0.4 mm on average.  Below, the total sum 

of the lengths was calculated for the hair which had a 

length of 1.4 mm or more three days after shaving.  The 

measurements were performed on 3 patients (patients A to 

C).  The count results for patient C is shown in Figure 

8A as a representative example. 

[0086] 

 Moreover, the data for each of the three patients 

are shown in Figure 8B.  In Figure 8B, the data before 

treatment and 6 months after treatment (after 6M) are 

compared.  In Figure 8B, both the total sum of the 

lengths of hair having a length of 1.4 mm or more three 

days after shaving (1.4 mm or more) and the total sum of 

the lengths of all hair including hair less than 1.4 mm 
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three days after shaving (all) are also shown.  As shown 

in Figure 8B, in patient A, the total sum of the lengths 

for hair having a length of 1.4 mm or more after 3 days 

was 161.0 before treatment and increased to 182.4 at 6 

months after treatment.  In patient B, the total sum of 

the lengths for hair having a length of 1.4 mm or more 

after 3 days was 34.8 before treatment and increased to 

59.6 at 6 months after treatment.  In patient C, the 

total sum of the lengths for hair having a length of 1.4 

mm or more after 3 days was 129.1 before treatment and 

increased to 142.0 at 6 months after treatment. 

 As shown in Figure 8B, the total sum of the lengths 

for all the hair 3 days after shaving was, in patient A, 

227.0 before treatment and increased to 272.3 at 6 months 

after treatment.  In patient B, it was 76.9 before 

treatment and increased to 121.8 at 6 months after 

treatment.  In patient C, it was 219.1 before treatment 

and increased to 272.2 at 6 months after treatment. 

 Thus, with the ASC-CM 0.4 µg administration, scalp 

modification and the resulting amelioration in the growth 

rate of the hair were observed.  When considered together 

with the results of Example 1, it can be seen that the 

effect of the ASC-CM 0.4 µg administration was stronger 

on the hair growth rate than the number of hairs.  

Moreover, it was thought that the hair growth rate was 

overall lower, and the condition of the scalp was poorer 

in patient B compared to patients A and C.  According to 
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Figure 8B, it is clear that the ASC-CM 0.4 µg 

administration exerted a modifying effect on the scalp, 

even on patients with such poor scalp conditions. 

[0087] 

 In addition, when examining the hair with a length 

of 1.4 mm or more after 3 days, it became clear from the 

image analysis that it was thicker compared to the hair 

with slow growth rate (hair with a length of less than 

1.4 mm after 3 days).  Specifically, the thickness of 

hair with a length of 2.1 to 2.2 mm 3 days after shaving 

was 97.42 µm on average for two patients, while the 

thickness of hair with a growth of less than 1.4 mm was 

75.39 µm on average for the above two patients.  These 

results show that thick hair whose growth rate was fast 

increases with the ASC-CM 0.4 µg administration. 

 With the ASC-CM 0.4 µg administration, amelioration 

in hair tension and stiffness was observed (hair tension 

and stiffness increased, and an increase in hair volume 

was observed), but this and the increase in thick hair 

were consistent results. 

 Thus, the modification of the scalp led to the 

amelioration of the hair growth rate and to an increase 

in thick hair with tension and stiffness. 
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[Document Name] Claims 

[Claim 1] 

 A pharmaceutical composition for topical 

administration, for use in modifying scalp or skin, 

comprising a secretion from adipose stem cells as an 

active ingredient, wherein 0.3 to 0.6 µg of the secretion 

is administered in terms of protein abundance per site in 

scalp or skin. 

[Claim 2] 

 A pharmaceutical composition for topical 

administration, for use in treating a wound, comprising a 

secretion from adipose stem cells as an active ingredient, 

wherein 0.3 to 0.6 µg of the secretion is administered in 

terms of protein abundance per site in wound. 

[Claim 3] 

 A pharmaceutical composition for topical 

administration for use in modifying hair, comprising a 

secretion from adipose stem cells as an active ingredient, 

wherein 0.3 to 0.6 µg of the secretion is administered in 

terms of protein abundance per site in scalp or skin. 

[Claim 4] 

 The pharmaceutical composition according to claim 3, 

wherein the hair modification is reduction of gray hair. 

[Claim 5] 

 The pharmaceutical composition according to claim 3, 

wherein the hair modification is amelioration of 

roughness of hair cuticles. 



- 47 - 

[Claim 6] 

 The pharmaceutical composition according to claim 3, 

wherein the hair modification is amelioration of hair 

thickness or growth rate. 

[Claim 7] 

 The pharmaceutical composition according to any one 

of claims 1 to 6, which is administered at a rate of 1 

site per 1 cm2 to 4 cm2 of a surface of scalp or skin. 

[Claim 8] 

 The pharmaceutical composition according to any one 

of claims 1 to 7, which is administered in a solution 

volume of 10 to 30 µL per site. 

[Claim 9] 

 The pharmaceutical composition according to any one 

of claims 1 to 8, wherein the administration interval is 

from twice a month to once every 6 months. 

  


