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Organisms are constantly challenged by internal and external 
stressors that threaten equilibrium, necessitating constant and 
rapid adjustments to achieve and maintain homeostasis.1,2 

Optimal skin health relies on the ability of skin to achieve and maintain 
homeostasis through complex communication pathways.1,3,4 Skin cells 
utilize various signaling pathways that sense environmental fluctuations 
and respond via intracellular communication to promote adaptation to the 
changing environment.3–5 Effective activation of the complement system, 
involving inflammatory factors, the extracellular matrix (ECM), intracellular 
adaptive stress response signaling pathways, and cellular tissue structure 
morphology all play a critical role in supporting homeostasis of the 
skin.1,5 The innate ability of the skin to protect itself declines with age and 
continual exposure to environmental, physical, and emotional stress.1,4 Skin 
aging is a multifactorial process, with each layer differentially affected,7 
leading to a loss of physiological integrity and impaired function, which in 
turn increases susceptibility to infection, low-grade chronic inflammation, 

and skin fragility.8–10 
Plant-derived adaptogens are rich phytochemical compositions that 

have multitargeted effects in skin.5 Through adaptation and evolution, 
plant adaptogens have developed the ability to defend and protect 
themselves against environmental insults and other stressors.1,11 
Adaptogens support the body’s resistance to negative stressors, 
helping to maintain and normalize functions and facilitate protective 
benefits.1,2,5,11 Adaptogens are increasingly used in skincare to manage 
certain dermatological conditions and in formulations designed to support 
aging skin, and have been shown to be beneficial in conditions including 
psoriasis, atopic dermatitis, and acne.5 Recent evidence suggests that 
combinations of adaptogens may have synergistic benefits to help increase 
resistance to stress, mitigate inflammation, and prevent premature aging.1 

The incorporation of adaptogens into skincare presents a unique 
opportunity to optimize global skin health and quality. To this end, 
rigorous screening and analysis of a diverse group of plant extracts was 
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conducted to identify and categorize their 
specific activity and impact on pathways in the 
skin.12 Owing to their individual and combined 
benefits, a novel serum comprised of Plant 
Adaptogens Targeting Homeostasis (PATH) 
was purposefully developed to support skin’s 
natural ability to adapt and achieve balance 
as well as visibly improve skin quality (Table 
1). The adaptogenic compounds used in PATH 
have important multifunctional properties, 
such as inflammatory inhibitory activity, 
support of aging skin, and antioxidant capacity. 
Additionally, many of these agents have been 
found to reinforce skin barrier function.13–20 To 
help identify the mechanistic activity of this 
novel serum (MYS), gene expression analysis 
was conducted utilizing an in vitro epidermal 
skin model. Enhanced activity of key biomarkers 
was observed, suggesting support of the 
skin’s ability to respond to stress and achieve 
homeostasis.12 Herein, we describe the effects of 
MYS serum on the visible signs of skin quality in 
participants with photoaged skin. The objectives 
of this study were to evaluate tolerability, 

efficacy, and satisfaction in participants with 
mild-to-severe facial photoaging following 
twice-daily application of MYS serum over 12 
weeks.

METHODS
This multi-center, open-label clinical trial was 

conducted across three dermatology research 
centers under Independent Review Board (IRB; 
Sterling IRB #10298) approval in conjunction 
with current Good Clinical Practices (cGCP) 
guidelines. The trial included participants aged 
45 to 65 years with Fitzpatrick Skin Types (FST) 
I to VI and mild-to-severe photoaging based 
on a 10-point grading scale (3 [Minimum] to 7 
[Maximum]). Participants applied MYS serum 
twice-daily (AM/PM) in conjunction with a 
standardized regimen that included a gentle 
cleanser (AM/PM), moisturizer (AM/PM) and a 
mineral-based sunscreen (SPF 56) for 12 weeks.

Exclusion criteria included dermatological 
disorders (e.g., moderate to severe acne 
vulgaris), melasma or PIH, severe rosacea, facial 
scarring. Pregnant or lactating participants 

or participants planning to become pregnant 
during the study period were also excluded. 
Participants were deemed eligible for 
inclusion in the study following a four-week 
washout period of any cosmetic product 
containing alpha- and beta-hydroxy acids 
(AHAs, BHAs), antioxidants, peptides, non-
prescription retinoids, or prescription-strength 
hydroquinone. A three-month washout 
period was required of topical prescription 
products containing corticosteroids or 
retinoids; medications for rosacea or erythema; 
growth factors; and/or microdermabrasion, 
microneedling, chemical peels, or similar 
procedures. Participants who had any prior 
use of isotretinoin were excluded. Participants 
who had undergone energy-based treatments 
in the 12 months prior to the study or had 
undergone other cosmetic treatments (e.g., 
injectable neuromodulators or dermal fillers) in 
the previous six months were also excluded from 
study participation.

Investigators evaluated parameters 
associated with facial skin quality, including 
erythema, pore size, skin dullness, skin 
roughness/ texture (visual), and uneven 
pigmentation at baseline, Weeks 2, 4, 8, and 
12 using a six-point grading scale (0=none 
to 5=very severe). Global skin quality was 
measured utilizing our Global Skin Quality Index 
(GSQI). The GSQI is based upon the total sum 
of scores according to investigator grading of 
individual parameters and aids in quantifying 
both the visual and topographical attributes of 
skin quality. Quantitative skin surface sebum 
measurements were obtained in a subset of 
participants (medial forehead; N=28) using 
non-invasive bioinstrumentation at a single 
research center (Sebumeter®, Courage + 
Kazaka Electronic GmbH, Köln, Germany) at 
baseline, Weeks 2, 4, 8, and 12. Participants 
were instructed to apply the moisturizer 
and sunscreen following their clinic visits at 
Weeks 2, 4, 8 and 12 so as not to interfere with 
instrument measurements.  

Facial digital images were taken at baseline, 
Weeks 2, 4, 8, and 12. Images were captured 
using a Canfield VISIA-CR Imaging System 
(Canfield Scientific Inc., Parsippany, New Jersey). 
Participants completed a self-assessment 
questionnaire at all post-baseline visits. The 
questionnaire assessed participants’ perception 
of the appearance of their facial skin, perceived 
effect of the study product, and their overall 

TABLE 1. Key ingredients of MYS serum, an adaptogenic compound comprised of Plant Adaptogens Targeting 
Homeostasis (PATH) developed to support skin’s natural ability to adapt and achieve balance, and visibly improve skin 
quality.

KEY INGREDIENTS BENEFITS

PATH
Panax notoginseng root extract, cocoa leaf 
cell extract, hops extract, Echinacea purpurea 
extract, Matricaria flower extract, turmeric 
root extract, Magnolia officinalis bark extract, 
Balsam copaiba resin, and Sophora japonica 
bud extract

A proprietary and powerful blend of plant-based adaptogens 
designed to target pathways and enhance skin's natural ability to 
dapy to stress and achieve balance (homeostasis) for healthier-
looking skin

Antioxidant

Alpha Lipoic Acid (Thioctic Acid)
A potent antioxidant that helps deter against signs of photoaging, 
improving skin's overall quality and appearance

Astaxanthin
A powerful antioxidant and carotenoid from algae that contributes 
to the unique color of the product 

Ergothioneine An amino acid and powerful antioxidant that energizes the skin

Hydration

Isosorbide Dicaprylate
A skin hydrator that works with the skin's natural hydration system 
to help balance moisture levels for improved skin barrier

Niacinamide A form of Vitamin B3 that improves moisture

Hydrolyzed Sodium Hyaluronate Delivers high moisture retention and high antioxidant activity

Barrier

Squalane
Naturally occurs in the skin and supports moisture retention to 
improve skin suppleness and flexibility
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satisfaction with the study product. Evaluation 
and collection of AEs occurred throughout the 
study period. 

RESULTS
Fifty-three (N=53) participants were enrolled 

and completed the study. The majority of 
participants were female (92%) with a mean 
age of 56 years and presented with a moderate 
amount of photodamage (81%). Sixty-four 
percent (64%) of participants were FST I-II, 21 
percent were FST III-IV, 15 percent were FST V-VI. 
Sixty-six percent (66%) of participants were 
White, 17 percent were Black, 6 percent were 
Asian/Pacific Islander, and 6 percent identified 
as multi-race. Eight percent (8%) of enrolled 
participants were Hispanic. 

Efficacy. Early significant mean percent 
improvements from baseline occurred at 
Week 2 in the appearance of erythema, skin 
dullness, skin roughness/texture and pore 
size (all p<0.0001), with improvements in 
the appearance of uneven pigmentation 
demonstrated at Week 8 (p<0.001). At Week 12, 
significant mean percent improvements from 
baseline were demonstrated in all parameters 
including the appearance of erythema 
(50%), skin dullness (44%), skin roughness/
texture (52%), pore size (23%) and uneven 
pigmentation (21%; all p<0.0001; Figures 1 
and 2). Significant improvements from baseline 
according to the GSQI were observed as early 
as Week 2 (13%; p<.0001), improving to 39 
percent at Week 12 (p<0.0001; Figure 3). 

A total of 28 participants underwent 
Sebumeter measurements. Four participants’ 
sebum levels were zero at study initiation, 
resulting in 24 evaluable subjects. Skin surface 
sebum measurements obtained from the medial 
forehead demonstrated a 38-percent reduction 
from baseline at Week 12 (p<0.0001; n=24; 
Figure 4).

Participants reported high levels of 
satisfaction with MYS serum throughout the 
study period. As early as Week 2, 94 percent or 
more of the participants agreed that the overall 
quality of their skin had improved. By Week 12, 
96 percent or more of participants reported that 
their skin looked less red, pores were less visible, 
skin texture appeared smoother, and their skin 
appeared brighter and healthier. Notably, 82 
percent of participants reported wearing less 
makeup following use of MYS serum, and 87 
percent of participants agreed that family or 

friends noticed or commented on the improved 
appearance of their skin after 12 weeks. Nearly 
all participants (98%) felt more confident in the 
appearance of their skin by the end of the study. 

Tolerability. Adverse events were mild and 
transient in nature (n=12). Among these events 
were reports of breakouts, tingling, irritation, 
and peeling. No participant discontinued study 
product use or enrollment in the study due to 
an AE. 

DISCUSSION
Optimal skin health relies on the ability of 

skin to efficiently respond to stress. Skin innately 
strives to achieve and maintain homeostasis, 
but this ability naturally declines with age 
and with continued exposure to stressors.1 
Aging and stress impair the ability of skin to 
sufficiently adapt to internal and external 
stressors, increasing risk of infection, chronic 
low-grade inflammation, and fragility, as well 
as reducing immune function. In addition, 
these changes impair optimal skin quality 
leading to the appearance of erythema, rough 
skin, skin dullness, enlarged pores and uneven 
pigmentation.1 While agents such as retinoids, 
AHAs, BHAs, and antioxidants are effective, they 
do not globally address cellular or epidermal 
homeostasis. In contrast, plant adaptogens, by 
definition, are uniquely able to communicate 
with multiple pathways in the skin to activate 
the complement system, ECM, intracellular 
adaptive stress response signaling pathways, 
and inhibit oxidative stress pathways, among 
others, to facilitate homeostasis.5,6 

Adaptogenic compounds are multifunctional 
and target numerous communication pathways. 
The plant-based adaptogens that comprise 
PATH technology were systematically selected 
based on their ability to facilitate inflammatory 
inhibitory activity, support aging skin, afford 
antioxidant benefits, and reinforce skin barrier 
function. Prior to conducting this clinical trial, 
an in vitro gene expression study was performed 
in which MYS serum was analyzed for its 
effects on specific genes known to influence 
skin homeostasis: aryl hydrocarbon receptor 
(AhR), chloride channel accessory 2 (CLCA2), 
metallothionein 1A (MT1A), 1F (MT1F), and 1G 
(MT1G), and thioredoxin reductase 1 (TXNRD1). 
Utilizing an in vitro epidermal skin model, 
increased expression of AhR, TXNRD1, MT1A, 
MT1F, and MT1G, and reduced expression of 
CLCA2 were demonstrated after 48 hours of 
topical exposure to MYS serum. These findings 
indicate the ability of MYS serum to support 
skin’s adaptive response to stress and achieve 
homeostasis.12

We hypothesized that these benefits would 
translate to visible improvements in skin 
quality, a term often used to describe the global 
state of skin.1,23,24 Of note, there is no current 
universal definition of skin quality, nor is there 
a validated means for evaluating skin quality 
for topical treatments.22 Generally, skin quality 
encompasses numerous parameters, including 
skin tone evenness (pigmentation, erythema, 
and discoloration); skin surface evenness (pore 
size, lines and wrinkles, crepiness, scars, hair and 
skin clarity); skin firmness (elasticity, tightness, 

FIGURE 1. Significant mean percent visible improvements were demonstrated in all parameters evaluated including 
erythema, texture, dullness, pore size and uneven pigmentation from baseline at Week 12 (p<0.05; N=53).
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and hydration) and skin glow or radiance.21,22 
In this study, we utilized GSQI to evaluate skin 
quality parameters defined as erythema, pore 
size, skin dullness, visual skin roughness/texture, 
and uneven pigmentation. Based on the GSQI, 
improvements from baseline were shown to be 
statistically significant at all study time points 
with improvements in skin quality demonstrated 
as early as Week 2. Additionally, significant 
mean percent improvements from baseline 
occurred by Week 2 in individual parameters, 
including erythema, skin dullness, visual skin 
roughness/texture, and pore size. Application 
of MYS serum led to significant reductions in 
sebum levels and significant improvements in 
the appearance of pores from baseline at 12 
weeks. While pores are generally determined 
by heredity, evidence suggests that increased 
sebum production is correlated with facial 
pore development as well as acne severity.22 
Homeostasis of sebaceous glands and sebum 
production is influenced, in part, by AhR, p53, 
and other signaling pathways.21 

Importantly, participants reported high levels 
of satisfaction throughout the study period, with 
more than 82 percent of participants noting the 
use of less makeup and feeling more confident 
in the appearance of their skin after 12 weeks. 

We enrolled an intentionally diverse study 
population to assess tolerability and efficacy of 
MYS serum across participants representing a 
variety of skin types and ethnicities. Sixty-six 
percent (66%) of participants were White, 17 
percent were Black, 6 percent were Asian/Pacific 
Islander, and 6 percent identified as multi-race. 
Eight percent (8%) of enrolled participants were 
Hispanic. Although relatively small, the diversity 
reflected in the study population is similar to 
United States census data from 2022.25 Future 
studies may include a larger, more diverse 
population and a control group.

CONCLUSION
A novel serum comprised of plant-based 

adaptogens demonstrated early and significant 
improvements from baseline in erythema, skin 
dullness, skin roughness/texture (visual), pore 
size, uneven pigmentation, and global skin 
quality in participants with mild-to-severe facial 
photodamage over 12 weeks. Adverse events 
were mild and transient, with no participant 
discontinuing the study owing to an AE. High 
levels of participant satisfaction were reported 
throughout the study period.

FIGURE 2. Unretouched clinical photography shown on clean, product-free skin using standardized digital imaging. Visible 
improvements demonstrated from baseline following use of MYS serum at A) Week 2, above average result shown; B) Week 
8, above average result shown; C) Week 8, above average result shown; and D) Week 12, average result shown.

FIGURE 3. Significant mean percent visible improvements in the global skin quality demonstrated from baseline at every 
timepoint through Week 12 (p<0.0001; N=53).

FIGURE 4. Skin surface sebum measurements obtained from the medial forehead demonstrated significant mean percent 
reductions in sebum levels from baseline at 12 weeks (p<0.0001; n=24).
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