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Abstract 
Introduction: The use of growth factors and cytokines in skin rejuvenation 
and reversal of photo ageing is a novel anti-ageing treatment. These factors 
provide a microenvironment that seems to favor tissue repair and regenera-
tion. Methods: An open label, monocentric, single arm study to evaluate an-
ti-ageing efficacy of conditioned medium obtained from adult human bone- 
marrow derived allogenic mesenchymal stromal cells (BMMSC) along with 
excipients formulated into a cosmetic serum, was conducted in 40 Indian fe-
male population aged 35 to 60 years, belonging to skin type IV - VI of Nor-
wood Scale for a duration of 90 days. Parameters—fine lines, wrinkles, crow’s 
feet, evenness of skin tone, skin firmness/laxity, hydration of skin, homogeneity 
of age spots, and visible pores were used to evaluate the anti-ageing and reju-
venating properties of the test product. Results and Discussion: Improve-
ment was seen in majority of parameters starting from 15 - 30 days. Product was 
safe and well tolerated as per the dermatologist and subjects’ self-assessment. 
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1. Introduction 

Ageing is a natural and multidimensional process concerned with physiological, 
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cellular and social changes of an organism over a period of time. Internal factors 
like genetics, hormones, metabolism and external factors like sun exposure, rad-
iation and toxins contribute to ageing [1]. Some explanations for inevitable nat-
ural aging are cell damage by reactive oxygen species, mitochondrial dysfunc-
tion, and shorting of telomeres in successive cell division [2]. Aging in the sun 
exposed parts is typically characterized by wrinkling, laxity and roughness [3] 
[4]. Growth factor supplementation for preventing the aging of skin is an 
emerging concept. Stem cells release a host of growth factors into the condi-
tioned medium (CM) used in culture [5]. Use of this conditioned medium in a 
suitable formulation could be used to prevent skin aging. 

CutiseraTM contains the CM obtained from adult human bone marrow derived 
mesenchymal stromal cells (BMMSCs) along with excipients formulated into a 
cosmetic serum. Human mesenchymal stromal cells (MSCs) are known to se-
crete various types of growth factors and cytokines (GF/CK) that possess impor-
tant biological functions. These GFs/CKs present in the CM secreted by BMMSCs 
grown under specific culture conditions promote generation of healthy skin, hair 
growth and wound healing. CM reportedly contains more than 200 GFs/CKs. We 
have identified and qualified 30 GFs/CKs secreted by BMMSCs in our culture 
condition. Some of these factors have been implicated for their role in repair and 
regeneration of damaged tissue [6] [7] [8]. Using a novel production technology 
under Good Manufacturing Practice (GMP) conditions, homogenous CM is be-
ing consistently produced for developing the cosmetic product CutiseraTM to de-
rive benefits for skin care. 

2. Materials and Methods 
2.1. Study Design 

This was an open label, monocentric, single arm, efficacy study in Indian fe-
males in the age group 35 - 60 years (skin type IV - VI of Norwood Scale) with 
signs of ageing such as fine lines, wrinkles, age spots and uneven skin tone, will-
ing to abstain from spa treatments, facials and other anti-ageing products. 

The primary objective of the study was to evaluate the efficacy of twice daily 
(0.5 gm per dose) application of CutiseraTM over three months using the an-
ti-ageing parameters: overall fine lines and wrinkles, crow’s feet grading, even-
ness of skin tone, skin firmness/laxity, hydration of skin, homogenecity of age 
spots, and visible pores. The secondary objective was to assess product safety, 
tolerance and acceptability. 

The study was conducted from July to October 2014 in accordance with ICH- 
GCP (International Conference on Harmonization-Good Clinical Practice) guide- 
lines. Ethics committee approval was obtained for the study. Informed consent 
was obtained from all subjects before screening. Subjects who satisfied eligibility 
criteria underwent skin sensitivity test to rule out sensitivity to the test product 
before including them in the study. 

Subjects were asked to stop any facial product other than the provided Ceta-
phil Cleansing Lotion and Rivela Sunscreen Lotion SPF-50 (Cipla Pharmceuti-
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cals Ltd). CutiseraTM was applied twice daily (morning and evening) as follows: 
two pump (0.5 g) of CutiseraTM was released on to the hand. Using index finger, 
the subjects applied small dots all over the face uniformly, then massaged well 
till it absorbed completely. First application of the product was conducted at the 
investigational site under the supervision of the study personnel. 

Subject Assessment and Visits 
• The study was conducted for a period of approximately 90 days for each sub-

ject. It included a total of 6 visits i.e., day 0 (screening), day 1 (baseline), day 
15, day 30, day 60 and day 90 (follow up visits). 

• Dermatologist’s assessment for efficacy was done using dermatological as-
sessment questionnaire. The various skin attributes assessed were overall fine 
lines and wrinkles, crow’s feet grading, evenness of skin tone, skin firm-
ness/laxity, hydration of skin, homogeneity of age spots, and visible pores for 
efficacy were done. The dermatologists grading scale is given in Table 1. 
Subjects were asked to rate the condition of their skin using subject self- 
assessment questionnaire. The parameters assessed were overall wrinkles on 
the face, spots, uneven skin tone, firmness of skin, hydration of skin, visible 
pores on the face. The scores ranged from 0 to 4 for “none”, “negligible”, 
“mild”, “moderate” and “severe”. 

• Dermatologist assessed application site reaction in terms of erythema, dry-
ness, edema, urticaria, acneiform eruption, allergic reactions, and others. 
Subjects assessed application site reaction in terms of redness, dryness, itch-
ing, burning, pimple like eruptions, sweating, oiliness and any other. Each  
 

Table 1. Dermatological assessment for efficacy. 

Parameter 
Crow’s feet 

Photo grading  

Fine lines 
and wrinkles 

Evenness of skin tone 
Laxity 
of skin 

Skin 
Hydration 

Homogenicity 
of age spots 

Visible pores 

Score Category Score Category Category Category Category Category Category 

0 No wrinkle 1 
Very severe 

wrinkles 

Very un-even toned 
skin/highly heterogeneous 
in colour across the face 

Very loose Highly dry Very dark 

Photonumeric on a 
six point scale where 
1 = minimum and 
6 = maximum 

1 
Very Fine 
Wrinkle 

2 
Severe 

wrinkles 

Moderately un-even  
toned skin/moderate 
heterogenecity in colour 
across the face 

Loose 
Moderately 

dry 
Moderately 

dark 
 

2 
Fine 

Wrinkle 
3 

Moderate 
wrinkles 

Slightly even toned skin/ 
moderate homogenecity 
in colour across the face 

Slightly 
firm 

Slightly 
moisturized 

Slightly light  

3 
Moderate 
Wrinkle 

4 
Fine 

wrinkles 

Moderately even toned 
skin/moderate 
homogenecity in colour 
across the face 

Moderately 
firm 

Moderately 
moisturized 

Moderately 
light 

 

4 
Severe 

Wrinkle 
5 

Very fine 
wrinkles 

Very Even toned skin/ 
highly homogeneous in 
colour across the face 

Very firm 
Highly 

moisturized 

Very light 
(similar to 
skin tone) 
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parameter was assessed in score ranged from 0 to 4 (none, mild, moderate, 
severe, very severe), both by the dermatologist and the subject. Scores by 
dermatologists were averaged for each visit and changes from baseline were 
calculated. Shift in subject’s self-assessment scores from higher severity to 
lower severity was considered as improvement and percentage of subjects 
who felt improvement was calculated. 

• The standardized and specific non-invasive instruments Chromameter 
(Chroma Meter® CR-400 (Konica Minolta, Tokyo, Japan)), Cutometer® 580 
MPA, Corneometer® CM 825, Visioscan® VC 98 (all 3 from Courage-Khazaka, 
Cologne, Germany), Facial imaging using Image Pro II and Digital imaging 
have been used to measure the relevant parameters on baseline, day 30, 60 
and 90. 

• Chromameter was used to measure skin colour on the exposed skin of cheek, 
forehead and covered skin of the inner arm as reference. It provides intensity 
of reflected light in the L*a*b* system of the (“Commission Internationale de 
l’Eclairage” (CIELab). L* represents luminance, a measure of reflected light. 
Three consecutive luminance (L*) values were taken at each site and aver-
aged to get the value at that site. Values of both the cheek were averaged to 
get the final value for the cheek. 

• Cutometer was used to assess skin elasticity. It consists of a probe with suc-
tion head which sucks the skin through an inlet port via negative pressure 
and then returns to its original shape after the pressure is removed. Various 
R parameters representative of skin elasticity and firmness is measured using 
light source. R2 and R5 value corresponds to overall and net elasticity of the 
skin, respectively. Closer the value is to 1.0, higher is the skin elasticity. R6 
value represents visco-elasticity of the skin. Decrease in this value is a sign of 
improvement. 

• Corneometer consists of a capacitance meter and measures hydration level of 
stratum corneum based on the change in dielectric constant because of 
change in skin surface hydration. Increase in values suggests better hydration 
of skin. 

• Visio scan consists of a high resolution camera and UV-A light source for il-
lumination of skin. It quantifies the wrinkles on the skin. 

2.2. Preparation of CutiseraTM 

The conditioned medium was concentrated 10-fold (10X CM) using tangential 
flow filtration (TFF) technique, an efficient method for separation, purification, 
and concentration of biomolecules/proteins. This process uses a pump to circu-
late the conditioned medium across the surface of membranes with a 1 kDa 
cut-off filters housed in a multilevel structure (cassette) thus giving a tangential 
flow which acts as the driving force to transport solute and small molecules 
through the membrane. The cross flow of liquid concentrates the conditioned 
media to 10-fold, which was used as an active ingredient in CutiseraTM. A unique 
combination of excipients was developed in the formulation containing tighten-
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ing & moisturizing agents, preservative, viscosity increasing agent and emollient 
in order to preserve the biological activities of active ingredient. 

2.3. Statistical Analysis 

Total of 40 subjects were planned to be enrolled in the study. Results of the study 
are summarized with summary statistics, including average and standard devia-
tion (SD) for continuous variables and frequency and percentages for categorical 
variables. Paired t-test was used for analyzing change from baseline to each visit 
for continuous variables. Chi-square test has been used to analyze data involving 
proportions. P < 0.05 was considered statistically significant. 

3. Results 

A total of 40 subjects were enrolled in the study. The subjects were equally dis-
tributed based on their skin type (normal, oily, dry and combination). Thirty 
eight subjects completed the study. Site application reaction by dermatological 
evaluation for product tolerance showed that one subject had mild dryness at 
baseline and day 30. One subject had mild acneiform eruption at day 15 and day 
30. Frequency and severity of the noted reactions were neither clinically signifi-
cant nor required any medical intervention. Site application reaction reported by 
the subjects based on self-evaluation for product tolerance is as follows: Mild 
itching, mild burning sensation, severe sweating (one subject each), Mild oiliness 
(two subjects), moderate oiliness (one subject) at day 15; Moderate and severe 
itching (one subject each), Mild oiliness (3 subjects) and moderate oiliness (one 
subject) at day 30. At day 60, no site application reaction was noted by the der-
matologists or perceived by the subjects and the product was considered overall 
safe. 

There was improvement in fine lines and wrinkles (dermatological assessment 
and Visioscan) (Figure 1), lateral crow’s feet (Figure 2), evenness of skin tone, 
Chromameter luminance (L* Value) at cheek and forehead (Figure 3), skin 
firmness/laxity (dermatological assessment and Cutometer) (Figure 4), hydra-
tion of skin (Figure 5), homogenecity of age spots (Figure 6), and visible pores 
(Figure 7). A good proportion of subjects felt improvement in several parame-
ters (Figure 8). Representative images showing improvement are given in Fig-
ure 9, Figure 10, and Figure 11. 

4. Discussion 

The study met its both primary and second objectives of efficacy and safety. 
Twice daily application of serum containing growth factors and cytokines for a 
period of 90 days in 38 healthy Indian females was safe and well tolerated. Ap-
plication site reactions were not clinically significant and disappeared completely 
by day 60. CutiseraTM application considerably improved tested anti-ageing pa-
rameters. The improvement was perceived starting from day 15 onwards (crow’s 
feet and hydration statistically significant at day 15) and continued over the 
course of study. The subjective assessments corroborated with dermatological 
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(a) 

 
(b) 

Figure 1. Fine lines and wrinkles. (a) Dermatological assessment: Day 30, 60 90 vs. base-
line: all p < 0.001. (b) Skin evaluation of wrinkles using Visioscan. Day 30 vs baseline: p = 
0.8677; day 60 vs baseline: p = 0.0027; day 90 vs baseline: p < 0.0001. 
 

 
Figure 2. Crow’s feet grading scale in unanimated face. Right Crow’s feet: Day 15 vs. 
baseline: p = 0.0439, day 30 vs. baseline: p = 0.0003, day 60 vs. baseline: p = 0.0007, day 90 
vs. baseline: p < 0.0001. Left Crow’s feet: Day 15 vs. baseline: p = 0.0831, day 30 vs. base-
line: p = 0.0008, day 60 vs baseline: p = 0.0004, day 90 vs. baseline: p < 0.0001. 
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(a) 

 
(b) 

Figure 3. Crow’s feet grading scale in unanimated face. Dermatological assessment. Day 
15 vs. baseline: p = 0.16; Day 30 vs. baseline: p = 0.0017; Day 60 vs. baseline: p < 0.0001; 
Day 90 vs. baseline: p < 0.0001. (b) Chroma meter measurement of luminescence. Cheek: 
Day 30 vs. baseline, day 60 vs baseline, day 90 vs baseline: all p < 0.0001; Forehead: Day 
30 vs baseline, Day 60 vs baseline: p < 0.0001; Day 90 vs baseline: p = 0.0397. 
 
assessment and measurements by instruments. Impaired capacity of skin to 
synthesize collagen thereby loosing elasticity and turgor occurs as a part of 
chronological ageing and photoageing. Stem cells release a host of bioactive fac-
tors and the same are found in abundance in the conditioned medium used for 
culturing these cells. Because of the host of factors released by stem cells into the 
medium, the condition medium is being evaluated as an alternative to stem cell 
based therapy for a variety of indications including skin conditions [5] [9] [10]. 

Natural extension of this application of therapy using conditioned medium is 
the treatment of aging. It is known that endogenous growth factors reduce with 
age [11]. Hence, administration of growth factors makes it logical for treatment  

2.76 2.82 3 3.16 3.45
0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

Baseline Day 15 Day 30 Day 60 Day 90

Sc
or

e 
(M

ea
n 

±
SD

)

Evenness of skin tone

p=0.0017
p<0.0001

p<0.0001

0

10

20

30

40

50

60

70

Baseline Day 30 Day 60 Day 90Lu
m

in
an

ce
 (L

*)
 v

al
ue

 (M
ea

n 
±

SD
)

Chromameter

Cheek Forehead Forearm

p<
0.

00
01

p<
0.

00
01

p<
0.

00
01

p<
0.

00
01

p<
0.

00
01

p=
0.

03
97



M. Sachdev et al. 
 

125 

 
(a) 

 
(b) 

Figure 4. Skin firmness/laxity (a) Dermatological assessment of skin firmness/laxity. Day 
15 vs baseline: p = 0.3238; Day 30 vs baseline: p = 0.0008; Day 60 vs baseline and Day 90 
vs baseline: p < 0.0001. (b) Cutometer assessment of skin elasticity. R2: Day 30 vs base-
line: p = 0.0579; Day 60 vs baseline and Day 90 vs baseline: both p < 0.0001; R5: Day 30 vs 
baseline: p = 0.8053; Day 60 vs baseline: p = 0.0615; Day 90 vs baseline: p < 0.0001; R6: 
Day 30 vs baseline: p = 0.0302; Day 60 vs baseline: p < 0.0001; Day 90 vs baseline: p = 
0.0189. 
 
of skin aging. TGF beta causes increase in type I and type III collagen and plays a 
role in maintaining extracellular matrix [12]. Growth factors promote collagen 
synthesis, thus potentially benefit in rejuvenation [13] [14] [15]. Human growth 
factors are emerging as potential anti-aging agents [16] [17] [18]. 

The combination growth factors in CutiseraTM have shown benefit in skin ag-
ing in this study. The present study is similar to the study of growth factors ad-
ministered along with a moisturizing cleanser and a sunscreen [19]. Clinical 
benefit in fine line and wrinkle was seen after three months of test product ap-
plication compared to vehicle. Similar regime involving human epidermal  
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(a) 

 
(b) 

Figure 5. Skin hydration. (a) Dermatological assessment of hydration of skin. Day 15, 30, 
60, 90 vs baseline: all p < 0.0001. (b) Corneometer assessment of skin hydration. Day 30, 
60, 90 vs baseline for cheek and forehead: all p < 0.0001. 
 

 
Figure 6. Homogenecity of Age-spots. Day 15 vs baseline: p = 0.0831, Day 30 vs baseline: 
p = 0.0064; Day 60 vs baseline: p = 0.0004; Day 90 vs baseline: p < 0.0001. 
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Figure 7. Dermatological assessment of visible pores. Day 15 vs baseline: p = 0.7108; Day 
30 vs baseline: p = 0.005; Day 60 vs baseline: p = 0.0005; Day 90 vs baseline: p < 0.0001. 
Right cheek: Day 15 vs baseline: p = 0.7108; Day 30 vs baseline: p = 0.0003; Day 60 vs 
baseline and Day 90 vs baseline: p < 0.0001. Left cheek: Day 15 vs baseline: p = 0.7108; 
Day 30 vs baseline: p = 0.0003; Day 60 vs baseline and Day 90 vs baseline: p < 0.0001. 
 

 
Figure 8. Assessment of improvements by subjects. Improvement in fine lines and wrin-
kles was felt by 73.68% subjects (p = 0.0018); Improvement in skin tone was felt by 
65.79% subjects (p = 0.0258); Improvement in skin hydration was felt by 94.74% subjects 
(p < 0.0001); Improvement in visible pores was felt by 63.14% (p = 0.0524) and 65.79% (p 
= 0.0258) subjects on right and left cheek respectively. 
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Baseline                                     Day 90 

(a) 

 
Baseline                                     Day 90 

(b) 

Figure 9. Visible improvement in wrinkles, fine lines, skin tone. (a) Visible 
improvement in the wrinkles on the forehead (Frown Lines). (b): Visible 
improvement in overall wrinkles, fine lines in the under eye area, spots & 
pigmentation and skin tone. 

 

 
Baseline                                     Day 90 

Figure 10. Visible improvement in the skin clarity and skin tone. 
 

 
Baseline                                     Day 90 

Figure 11. Visible reduction in the spots and pigmentation. 



M. Sachdev et al. 
 

129 

the interfollicular stratum corneum [22]. It is likely that small quantity reaching 
the stratum corneum binds to specific receptors to produce downstream signal-
ing and may be clinically beneficial. In consequence, keratinocytes produce 
growth factors and initiate the effects on skin layers including collagen forma-
tion and strengthening of extracellular matrix. 

Skin biopsy findings can provide evidence for mechanism of action. In a pilot 
study by Fitzpatrick et al., application of mixture of growth factors on photoda-
maged skin showed clinical improvement and suggestion of collagen formation 
on histopathology [23]. Increase in epidermal thickness and increased fibroblast 
density in dermis in addition to clinical benefits of wrinkle reduction was seen in 
a study by Hussain et al. [24]. In another study, application of adipose derived 
stem cells conditioned medium increased the synthesis of type I and III procol-
lagen and elastin genes [9]. However, the study failed to show clinical efficacy, 
probably due to one-time administration of conditioned medium. Thus imply-
ing that daily (or twice daily) application of growth factors may be ideal for skin 
health. 

Growth factors have been used either alone or in combination with other 
agents which complement the antiaging activity. A regimen containing six 
products including growth factor serum, cleanser, skin brightener, moisturizer, 
retinol, and sunscreen was found to be safe and efficacious in photodamage over 
face [25]. Growth factor combination product with or without l-ascorbic acid 
has been evaluated and the benefits were attributable to TGF beta [26]. Growth 
factors have been combined with hyaluronic acid and evaluated as anti-aging 
therapies [27] [28]. Mixture of growth factors and hyaluronic acid has been stu-
died in conjunction with laser for skin rejuvenation with positive outcome [29]. 

Microneedling can facilitate entry of various agents in to the skin including 
growth factors. A novel method of combining microneedle fractional radiofre-
quency and conditioned medium in skin aging demonstrated clinical benefit and 
increase in dermal collagen content [30]. Subsequently, Lee et al. reported bene-
fit of delivering growth factors through 0.25 mm microneedle for skin rejuvena-
tion in a randomized, blinded study [31]. 

Current study has few limitations: Firstly, it lacked a placebo group. Secondly, 
multiple dose levels might have identified minimal effective dose and the dose (if 
any) after which the response plateaus. Third, there was no wash out period be-
fore the final assessment which might have shown persistence of effect (if any) 
after cessation of application. Fourth, we did not conduct skin biopsy which 
might have provided insights into structural changes. 

5. Conclusion 

The current study establishes the efficacy of a test serum containing growth fac-
tors and cytokines as an anti-ageing and rejuvenating modality in people with all 
skin types without any major side effects. Such topical products can be success-
fully used as either an alternative or as an adjunct to invasive rejuvenation pro-
cedures such as laser resurfacing. Combining topical growth factors with inva-
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sive rejuvenation procedures may improve recovery time and provide a syner-
gistic effect on skin rejuvenation. 
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