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E
Eyelash growth enhancement to obtain 

thicker, fuller, and longer lashes is one of the 
most sought-after aesthetic desires.1 Mascaras, 
artificial eyelashes, eyelash reconstruction, 
eyelash growth stimulating serums and 
solutions, eyelash transplantation are the various 
modalities currently available.2

The function of eyelashes is to protect the 
eyeball from debris and foreign material and 
act as triggers for the blink reflex.3 The eyelash 
growth cycle has three phases: anagen (i.e., 
growth phase), catagen (i.e., transition phase) 
and telogen (i.e., resting phase).4,5 

The growth cycle of eyelashes is postulated to 
last 5 to 12 months.6,7 Factors such as signaling 
molecules, growth factors, cytokines, and 
hormones influence the growth cycle. The effect 
of  growth factors and cytokines on the hair 
follicle has been studied in vitro as well as in 
vivo.8–10  Various growth factor families including 
epidermal growth factor(EGF)-related ligands, 
fibroblast growth factors (FGF), transforming 
growth factor-beta (TGF-beta), insulin-like 
growth factor (IGF), hepatocyte growth factor/
scatter factor (HGF/SF), and platelet-derived 
growth factor (PDGF) have been shown to be 
involved in the regulation of the hair cycle and 
hair growth, in addition to hormones, cytokines, 
and growth peptide molecules.11,12 However, 
research is lacking regarding which growth 
factors are involved in eyelash growth.

Eyelash growth enhancement has been 

reported to be a side effect of prostaglandin 
analogues used in the treatment of glaucoma 
and other ocular diseases.13As a result, many 
eyelash growth enhancing serums have been 
developed using prostaglandin analogues as 
key ingredients. The efficacy of the various 
prostaglandin analogues and bimatoprost 
0.03% in enhancing eyelash growth has been 
extensively studied.3,14,15 However adverse 
effects, including conjunctival hyperemia, 
cataracts, ocular dryness and pruritus, and 
periocular skin pigmentation limit their use and 
underscore the need for safer alternatives.12,14,15

Eyelash hypertrichosis has also been observed 
in association with malignancy, drugs (especially 
anticancer medication and in patients with 
inflammatory eyelid diseases), and connective 
tissue disorders, suggesting the high levels 
of growth factors and peptides characteristic 
of these conditions might promote excessive 
eyelash growth.16–21 

Based on this observation, an eyelash 
polygrowth factor serum was developed 
using advanced growth factor technology that 
combined growth factors into a solution at an 
optimal concentration. We conducted a human 
volunteer study to determine the efficacy of 
eyelash polygrowth factor serum in a group of 
healthy Indian female participants. 

MATERIALS AND METHODS
Study design. This was an open-label, 
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Objective: We sought to evaluate the efficacy of 
a polygrowth factor serum for increasing length, 
luster, thickness, and volume of eyelashes in a 
group of healthy Indian women.  Design: This 
was a 90-day, open-label, single-center safety and 
efficacy study. Thirty Indian female participants, 
aged 15 to 45 years old, were enrolled in the 
study; 29 of these subjects completed the study. 
There were four assessment visits: at baseline 
(Day 0) and on Days 30, 60, and 90. Subjects were 
instructed on the application of the test product 
uniformly to both eyes on the upper and lower 
eyelid margins. Subjects applied the product once 
nightly for 90 days.  Measurements: At each 
visit, subjects underwent ophthalmological and 
dermatological assessments and digital image 
photographs using Visia CR imaging system. 
Improvement in eyelash length, density/volume, 
luster, and curl were evaluated using imaging and 
software technologies. Results: Improvement 
in test parameters was observed 30 days after 
initiation of product usage. Among the 29 subjects 
who completed the study, improvements in 
length (10.52%), volume (9.3%), luster (11.43%), 
thickness (35%), and curl (50.83%), compared 
to baseline, were recorded. Conclusion: The 
study demonstrated efficacy in improving eyelash 
length, luster, thickness, and curl. The results were 
observed as early as 30 days of product usage 
and persisted until the last visit following 90 days 
of product usage. There were no adverse events 
associated with the product. We concluded that 
the polygrowth factor serum was well tolerated 
and effectively improved eye lash length, luster, 
thickness, and volume in our patient sample. 
Additional randomized, controlled studies with 
larger samples are needed to confirm our findings. 
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single-center, single-arm efficacy study that 
included 30 healthy Indian female subjects. 
Included participants were women aged 18 to 
45 years with an expressed desire for eyelash 
improvement. 

Key exclusion criteria included the following:
1. A history or present condition of allergic 

response to any cosmetic products
2. Presence of active skin diseases (e.g., 

moderate-to-severe acne vulgaris or 
nodulocystic acne, psoriasis, active 
atopic dermatitis, melasma, lichen 
planus pigmentosus/ashy dermatosis, 
pigmented contact dermatitis, or other 
cutaneous manifestations) which might 
interfere with the test readings

3. Use of oral medications (e.g., steroids, 
antioxidant, antihistamine) that might 
compromise study results

4. A history of high fever lasting for more 
than 48 hours within seven days prior to 
start of the study  

5. Use of topical medications, such as 
ointments and creams  

6. Systemic treatments (e.g., retinoid 
therapy) within 30 days of study 

7. History of intense sun exposure and/or 
photo toxicity/allergy

8. Presence of wounds, sunburn, scars, 
tattoos, or piercings at the skin test site

9. Pregnancy or lactation
10. Presence of any underlying, uncontrolled 

medical illness, including diabetes 
mellitus, hypertension, liver disease or 
history of alcoholism, HIV, hepatitis, or 
any other serious medical illness.

The primary objective of the study was 
to evaluate the efficacy of the once-daily 
application of a polygrowth factor serum to 
the eyelid margins for 90 days for the purpose 
of improving eyelash length, luster, thickness, 
volume, color, and curl compared to baseline. The 
secondary objective was to evaluate the eyelash 
quality in terms of appearance, color, and volume 
through dermatological evaluation compared to 
baseline and to evaluate the ophthalmologic and 
dermatological safety of the test product. 

Thirty subjects were enrolled in the study 
and were treated for 90 days. Quantitative and 
qualitative measurements of the eyelashes 
were recorded to ensure that evidence could 
be provided for the safety and efficacy of the 
test serum. The key response evaluation tools 

FIGURE 1. Product rating based on subject’s feedback

FIGURE 2. Notable qualities of the test serum based on subjects’ feedback questionnaire

FIGURE 3. Visible changes noticed by the study population
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included high-resolution digital images taken 
at baseline, and 30 days, 60 days, and 90 days 
after treatment initiation. In addition, changes 
in eyelash length, volume, luster, thickness, 
and curl were measured using advanced 
measurement tools, including Visia CR imaging, 
Caslite Nova software, and Dinolite microscopic 
camera. Patients completed questionnaires to 
assess subjective improvement and satisfaction. 

The study was conducted after approval 
from an independent ethics committee and 
in accordance with the principles stated in 
the Declaration of Helsinki and its subsequent 
amendments and the good clinical practice (GCP) 
guidelines. Subjects who satisfied the study 
inclusion criteria were enrolled after obtaining 
voluntary informed consent.

Subject assessments and visits Each 
subject participated for approximately three 
months, and attended a total of four visits— at 
baseline (Day 0) and on Days 30, 60, and 90. 
During their baseline assessment, the subjects 
were instructed to wash their face and undergo 
acclimatization for about 10 minutes. After this, 
initial dermatological and ophthalmological 
examinations and imaging were completed 
without application of the test product. After 
baseline assessments, the test products were 
applied on the eyelashes at the site. The subjects 
were instructed on the application to ensure that 
the test product was applied along the cutaneous 
margins of the eyelids to both the eyes 
uniformly and in a similar fashion. After product 
application, the subjects underwent product 
tolerance assessment by the ophthalmologist 
and dermatologist, who evaluated the 
participants for any localized ocular and skin 
irritation. Subjects were given the eyelash 
serum to apply once nightly at home for three 
months. Subjects were instructed to revisit the 
center after 30, 60, and 90 days (Visits 2, 3, and 
4, respectively). During each visit, the subjects 
underwent ophthalmologic and dermatologic 
assessments for safety. Additionally, images were 
captured by a professional photographer under 
standardized, controlled conditions to determine 
the improvement of eyelashes, using an 
imaging system (VISIA®-CR, Canfield Scientific; 
Parsippany, New Jersey) .

RESULTS
Safety. Twenty-nine out of thirty subjects 

completed the study. The one subject who did 
not complete the study was lost to follow-up. 

Two subjects experienced a mild stinging 
sensation upon application of the product, which 
lasted 2 to 5 seconds. No other adverse events 
were reported. 

Subject feedback (Table 1). Eighty-three 
percent of subjects rated the product as “very 
good” or “excellent.” Out of the parameters 
evaluated, the subjects perceived the most 
noticeable improvements in thickness and length 
of eyelashes (Figures 1, 2, and 3).

Dermatologist’s assessment. The 

dermatologist assessment was performed using 
image comparison and showed a significant 
improvement in quality, color, and volume of 
the eyelashes over the three-month period. 
Statistical analyses were done by paired two 
sample t-test; the dermatological assessment 
for improvement in quality, color, and volume of 
lashes was statistically significant with a p-value 
of <0.0001. 

Ophthalmologist’s  assessment. The 
ophthalmologist assessed the subjects for 

FIGURE 4. High-resolution digital images showing improved lash length at baseline (Month 0) and end of study (Month 4)

FIGURE 5. Percentage increase in lash length compared to baseline

FIGURE 6. Total lash area /volume mapped using Visia CR imaging
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irritation using the Draize Scale for Erythema, 
Dryness, Wrinkles, and Edema (Table 2). The 
ophthalmologist also graded the eyes for 
ocular reaction (conjunctivae, cornea, and iris). 
Evaluations were performed at baseline, and 
Visits 2,3, and 4.

Lash length. There was an improvement in 
eyelash growth as measured using the advanced 

digital photography (Figure 4). The increase 
in eyelash length was significant (p<0.0001) 
after one month of product usage. Lash length 
continued to increase until Day 90. After three 
months of regular use, a 10.52-percent increase 
in the eyelash length was observed (Figure 5), 
and increases in eyelash length was observed 

in over 95 percent of the treated subjects (n=28).
Eyelash volume. A software-based 

assessment for eyelash volume was performed 
by mapping the total eyelash area using the 
imaging software (Figure 6). The area was 
noted by pixels, then converted to centimeters 
squared. The improvement in eyelash volume 
was statistically significant (p<0.0001) after 
one month of product use. A visual comparison 
showed an improvement over the period of 
the trial. A 9.3-percent increase in the average 
volume was noted by the end of the study 
(Figure 7). The improvement was noted in 95 
percent of participants (n=28).

Eyelash luster. Hair luster is the shine profile 
identified by the interaction of light with the 
hair fiber.22 When light reflects off of the hair 
surface, it can be visualized as a white band, also 
called the shine band (Figure 8). The luster is a 
result of reflectance, refraction, and diffusion of 
background light. In simpler terms, it is directly 
proportional to the shine band; the longer the 
shine band, more lustrous the hair appears.22 
The shine band area and the total picture area 
are counted in pixels and the luster index is 
calculated. The improvement in lash luster was 
statistically significant (p<0.0001) after one 
month of instructed use and was progressive 
until the last visit at Day 90 (Figure 8). The entire 
study population who completed the study 
(N=29, 100%) showed an improvement in lash 
luster. The VISIA®-CR imaging system was used 
to capture the shine band, which is expressed as 
red lines in Figure 9. The percent area with shine 
band was calculated to perform the statistical 
analysis (Luster Area Index=Px [shine band 
area]/ Total Px [area of the image]x100). An 
11.43-percent improvement in lash luster index 
was recorded.

Lash thickness. Using the Dinolite 
microscopic camera (AnMo Electronics 
Corporation, Taiwan) and Caslite Nova software 
(Catseye Systems and Solutions Private Limited, 
Mumbai, India) the thickness of individual 
eyelashes from each participant were measured 
across the cross-section. The measurement 
was performed for each eyelash hair fiber with 
visibly clear edges (Figure 10). The average 
value reported by the software was considered 
for statistical analysis. The improvement was 
statistically significant (p<0.0001) after 30 
days of product use. The improvement was 
progressive until the last observation was made 
at Day 90. The entire study population (N=29, 

FIGURE 7. Increase in eyelash volume compared to baseline

FIGURE 9. Improvement in lash luster, expressed as 
red lines FIGURE 10. Lash thickness recorded by Caslite nova 

software

FIGURE 8. Shine band represented as red lines on the lashes (B) and the pixel count calculated from the white band (C) 

A B C

TABLE 1. Subject Self-Assessment Scale
ASSESSMENT STAGE ASSESSMENT PARAMETERS
Product ease of use Consistency, spreadability, absorption
Immediate post-application Oiliness, stickiness, skin tightness, itching, burning
Perceived product efficacy Changes in eyelash length, luster, thickness, volume, color, curl, overall appearance
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100%) showed improvement in eyelash hair 
thickness (Figure 11).

Eyelash curl. Curled eyelashes have a 
higher aesthetic visual appeal.23 Measurement 
of improved curl was considered one of the 
key parameters in this study. To measure curl, 
the angle between the base of the hair and tip 
of the hair was measured (Figure 12). It was 
noted that after 30 days of regular use, the 
product appeared to yield statistically significant 
(p<0.0001) improvement in the curl angle. By 
the end of the study at Day 90, the improvement 
was about 50 percent compared to baseline and 
improvement was noted in all subjects (N=29) 
(Figure 13).

DISCUSSION
Our study evaluated the efficacy of an eyelash 

polygrowth factor serum in improving length, 
luster, thickness, volume, and curl compared 
to baseline and established the safety of this 
product in the test population.

Growth factors are the key active ingredients 
in the test serum. Growth factors are giant 
molecules with high molecular weight (nearly 
2kDa), making it impossible for them to 
permeate through the epidermis.24,25 Studies 
suggest that the probable route of penetration 
of these molecules is through hair follicles, 
sweat glands, and in conditions with disrupted 
barrier functions.26,27 The growth factors in 
the serum are manufactured by recombinant 
technology using Escherichia coli (E.coli). They are 
nano-encapsulated to enhance penetration and 
ensure their delivery to the hair follicle through 
the intact epidermis. The product is formulated 
with these three key aspects in mind to enhance 
eyelash growth—the actives in the serum have 
been formulated to 1) stimulate eyelash growth; 
2) minimize the body’s natural inhibition to 
eyelash growth; 3) nourish the eyelash follicles to 
ensure the results last.

The growth factors in the test serum are 
keratinocyte growth factor (KGF), fibroblast 
growth factor (FGF), insulin-like growth factor-2 
(IGF-2), and vascular endothelial growth factor 
(VEGF), which target at various levels of hair 
growth cycle.1,4 Growth factors are theorized to 
stimulate bulge stem cells in the dermal papilla 
of hair to proliferate and modulate growth-phase 
transitions; the same theory posits that stem 
cells play a role in regulating the duration of the 
anagen phase.28 The growth factors in the serum 
formulation are thought to act on these stem 

cells and promote eyelash growth by prolonging 
the anagen phase.

The Salvia officinalis oil in the serum is 
thought to enhance eyelash growth by inhibiting 
the androgen-mediated shedding of lashes 
and providing nourishment to the eyelash 
follicles.29 Other key ingredients include the two 
peptide proteins, myristoyl pentapeptide-17 
and myristoyl hexapeptide-16, which have 
demonstrated the potential to stimulate eyelash 
growth.30 These peptides act by stimulating 
keratin production, which is a key structural 
protein of hair.31,32 In addition, myristoyl 
pentapeptide-17 promotes the delivery of key 
ingredients in the serum, such as the growth 
factors, Salvia officinalis oil, and lysophosphatidic 
acid.33

CONCLUSION
Efficacy was observed after 30 days of product 

usage, and the results were progressive until the 
last observation made at the 90-day assessment. 
The improvement in eyelash curl was a unique 
measurement recorded by the center, as there 
are not many studies done on the eyelash 
improvement in the literature that has included 
this feature. The ability to increase and enhance 
lash curl, length, thickness, and volume with 
minimal adverse reactions makes the product 
unique compared to other products in the 
market.

Limitations. Small sample size, limited study 
duration, lack of control, and lack of investigator 
blinding are the limitations of our study.

With the exception of minor, transient 
irritation experienced by two subjects, the 
product was well tolerated by all participants, 
and according to the subject questionnaire, 
yielded high patient satisfaction. Overall, our 
study suggests that this polygrowth factor 

serum is safe and effective for the enhancement 
of eyelashes. Additional larger, randomized, 
controlled studies are needed to confirm our 
results.
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FIGURE 13. Percent-improvement in eyelash curl

FIGURE 12. Improved lash curl at the end of the study (Month 4) compared to baseline (Month 0)


