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January 18, 2023 
 

Towards Bounce and Elasticity, the Discovery of 
FibroquinTM: A White Paper 
 

Fibroquin™ is a new ingredient that rejuvenates aging skin by supporting your skin’s collagen 
biopathway. This white paper is a technical reference that outlines the studies undertaken by 
Revela to discover and evaluate the efficacy and safety of Fibroquin™. 

 

Overview 

Aging in humans is a natural, albeit unstoppable 
phenomenon that is followed by various visible and 
invisible changes in the body. Aging can be broadly 
attributed to two main factors: Internal (e.g., biological) 
and external (e.g., environmental)1. Biological factors 
that have been identified to contribute to aging include 
genetics, cellular metabolism, hormonal and metabolic 
regulation, and the ability to maintain homeostasis2. On 
the other hand, various environmental factors have 
also been identified to contribute to aging, including UV 
ray exposure, pollution, stress, diet, lifestyle choices, 
and others2. 

Perhaps the most visible change with aging is 
skin aging, a natural phenomenon that affects every 
human on the planet (Fig. 1). Several biological and 
environmental factors directly impact the rate and 
magnitude in which skin aging 
occurs and will oftentimes lead 
to visible changes in one’s 
skin. Most prominently, these 
changes present themselves 
as fine lines and wrinkles3. 
However, skin aging is more 
complicated, and aging skin 
may also appear blotchy, have 
more uneven pigmentation 
and/or sagging skin. One 
important consideration that 
underpins these topographic 
changes is skin elasticity. In 
fact, skin sagging, one of the 

most difficult skin aging conditions to reverse, can be 
attributed in large to a chronic loss of elasticity4. 

Skin elasticity is one of the more difficult 
challenges of skin aging and refers to the ability of the 
skin to recoil or “snap back” when physically altered5. 
The robustness of this recoil ability is dictated by 
collagen and elastin fibers6. Collagen is responsible for 
maintaining the skin’s structure and elasticity. In 
healthy, youthful skin, the amount of collagen in the 
skin is observed to be as high as 75%7. Skin elasticity 
directly impacts how tight, firm, and plump the skin 
appears. However, at as early as 25 years of age, 
collagen production begins to decrease in the skin, and 
consequently, its elastic fiber network is detrimentally 
affected, resulting in an overall loss in elasticity and a 
loose, droopy appearance. Several environmental 
factors, including damage from harmful UV rays, are 
observed to accelerate this process8.  

Figure 1: Skin elasticity underpins skin wrinkles and sagging skin. A loss in col-
lagen and elasticity is a part of skin aging, a natural process that starts as early as 25 
years of age. 
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What Solutions Are Currently Available? 

While numerous “anti-aging” ingredients exist today, 
the most well- known among them is retinol, which 
aims to tackle all the visible concerns associated with 
aging skin. Retinol belongs to a family of molecules 
called retinoids, which are synthetic derivatives of 
Vitamin A8. 

Retinol was first synthesized in 1947, and its 
derivatives have been used for the treatment of acne 
and other skin conditions since the 1970s. In the 1980s, 
dermatologists started using retinoids to help manage 
the appearance of aging skin8. In the numerous clinical 
trials that followed, subjects using topical retinoids 
observed that their fine lines and wrinkles had 
decreased, accompanied by noticeable improvements 
in skin tone. 

Retinol has remained a popular ingredient for 
topical skin treatment since the late 1980s; more 
recently, there has been a resurgence in its popularity, 
driven by new formulation techniques such as 
encapsulation and combinatorial treatments with other 
active ingredients9,10. 

Retinol’s limitations 
While retinol appears to be the holy grail solution to 
aging skin, it does come with several concerning side 
effects, including irritation, dry and flaky skin, skin 
peeling, burning, and photosensitization (i.e., sensitivity 
to sun exposure)8. Indeed, the retinol we know and love 
today was specifically created as a milder version of the 
retinoids used in the clinical studies in the ‘80s after a 
number of safety concerns arose11. Retinol is converted 
to retinal then retinoic acid, its bioactive form, in the 
body12. For subjects with sensitive skin, eczema, or 
rosacea, they are often advised to avoid retinol use as 
it can increase inflammation and worsen their 
symptoms. 

Retinol’s efficacy is also highly dosage- 
dependent. Cosmetic retinol products are available in a 
range of concentrations. For example, tretinoin is a 
prescription retinoid and is approximately 20 times 
more potent than cosmetic retinol. For cosmetic retinol, 
its clinically- proven activity range is between 0.1 - 1%. 
Acclimation periods are typically recommended, which 
extend the required duration of use. Lower dose 

retinols are not necessarily ineffective as the level of 
effectiveness is further dependent on the formula due 
to retinol’s instability. In general, lower-dose retinols 
may be less effective than their higher strength 
counterparts, particularly for tackling more challenging 
aging skin concerns, such as skin elasticity. 
Importantly, for first time retinol users, a period of 1-2 
weeks is often recommended to acclimate to higher 
strength retinols, and the side effects are often used as 
indicators of progress9. 

Clinically, prescription-only retinoids, such as 
tretinoin and isotretinoin are well-known for their 
teratogenic effects. Given the importance of retinoic 
acid receptor signaling in cellular differentiation and 
embryo development has been well studied, retinol is 
generally not recommended to be used by pregnant 
women13–15. 

Retinol, as a molecule, also presents several 
formulation and topical delivery challenges. Retinol is 
relatively unstable9. Significant efforts have been made 
to improve the stability and delivery of retinol to the 
skin. Alternative sources of retinols do exist, such as 
bakuchiol - a plant-derived ingredient with similar in 
vitro activities as retinol, which is marketed as a safer 
and gentler retinol alternative. A summary of retinol’s 
limitations is found in Fig. 2. 

Skin elasticity: a gap in the retinoid offering 
Retinol itself is over a century old. Similar to other 
ingredients used to treat hair thinning and hair loss, 
retinol was never originally intended to be used as an 
anti-aging skin ingredient - the appearance of fewer fine 

Figure 2. The downsides of Retinol. Retinoids are 
broadly limited by their inability to improve certain facets 
of skin aging without side effects. Part of this is driven by 
their non-specificity. 
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lines and less wrinkles were observed as side effects 
for treating acne. Nonetheless, retinol has been the 
gold standard anti - aging ingredient for decades. 
Interestingly, the list of retinol derivatives continues to 
grow each year - slight modifications in the chemical 
structure, or new formulations to improve its delivery. 
Significant resources and time have been devoted to 
iterative improvements and re-invention. 

We, at Revela, felt that this represented one of 
the biggest challenges concerning the skincare 
industry - the quest after a single, holy grail ingredient 
that would tackle all facets of skin aging at incredible 
efficacy without compromising safety. Is it possible to 
tackle something so multifaceted like skin aging with 
just one ingredient? 

As a standalone ingredient, retinol’s efficacy for 
improving skin elasticity specifically is relatively limited. 
Importantly, retinol - containing cosmetic products are 
often paired with additional active ingredients, such as 
niacinamide and hyaluronic acid, to achieve better 
results for skin elasticity8,10. Additionally, high 
concentrations of retinol are required to be maximally 
effective for improving skin elasticity, concentrations at 
which notable side effects such as peeling and burning 
are commonplace. 

Clinically, skin elasticity can be measured using 
an instrument called a cutometer (Fig. 3), which is a 
small device that applies a small amount of negative 
pressure to the skin and measures the amount of 
deformation that occurs. This is a quantitative 
measurement that informs skin elasticity and 

firmness16. 
Skin elasticity is a major component of skin 

maturation and aging skin, yet there are zero 
ingredients available that were specifically developed 
to maintain or improve it. Retinol is average or subpar 
at best, and is associated with several harmful side 
effects. Given the lack of effective solutions specifically 
targeting skin elasticity, we sought to bridge this critical 
gap using our AI-guided molecule discovery pipeline. 

We aimed to find a new ingredient that could 
support the skin’s procollagen pathway to improve skin 
elasticity without any harmful side effects. Putting 
millions of potential ingredients through our rigorous 
preclinical and clinical pipeline consisting of safety, 
efficacy, and specificity testing, we identified 
FibroquinTM, which in a clinical study, improved skin 
elasticity by 2X compared to a leading gold- 
standard 0.5% retinol product. This white paper 
outlines the technical advantages of FibroquinTM as a 
retinol alternative to tackle one of the most challenging 
concerns of skin aging, skin elasticity. 

 
Fibroquin: The Discovery Process 

The promise of machine learning in medicine and 
beyond. 
Machine learning has positioned itself to transform the 
practice of modern medicine, from diagnosis to 
treatment. Already researchers are using machine 
learning-based computational tools to support 
traditional laboratory work. By processing vast amounts 
of data that would otherwise be too difficult and time-
consuming to process by hand, these tools allow 
researchers to discover new drugs, and doctors to 
diagnose disease and design treatment regimens more 
efficiently. Most prominently, these tools are being 
used to search through massive biological datasets, 
including genomic, proteomic, or biochemical datasets 
to identify patterns to predict/aid the discovery of new 
therapeutics and biological mechanisms to improve 
disease treatment. 

Fundamentally, Revela is a biotech company - 
we use similar tools to find new and more effective 
ingredients. We previously identified a new ingredient - 
ProCelinyl™ - which supports hair follicles to improve 
their hair follicle health, enabling thicker, and fuller-

Figure 3: Measuring skin elasticity using cutometers. 
A cutometer is an instrument used to measure the me-
chanical and viscoelastic properties of the skin. 

Skin 

Cutometer 
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looking hair. In this case, we turned our focus to skin 
elasticity and the skin’s pro-collagen pathways. As 
we’ve discussed in the past, the predictive ability of an 
AI model (or how “good” it is) is critically dependent on 
the quality and relevance of the data you use to train it. 
Often, these types of training- ready, physiologically- 
relevant, and large- scale datasets simply don’t exist. 
By combining empirical high throughput screening and 
in silico AI-guided molecular prediction algorithms, our 
discovery pipeline identified FibroquinTM, a first-of-its-
kind ingredient to improve skin elasticity and support 
sagging skin. 

The AI molecule discovery pipeline 
Revela’s AI consists of an assortment of diverse 
machine learning models which are designed to identify 
patterns and quantitative relationships between an 
ingredient’s molecular structure and a specific 
biological response. In the ML 
field, this class of models are 
termed quantitative structure-
activity relationship (or QSAR) 
models. Our models include 
state-of-the-art graphical neural 
network architectures in addition 
to gold-standard classical 
machine learning models. Here, 
the biological response we are 
focused on is fibroblast 
proliferation and collagen 
production due to its causal link 
to skin elasticity. 

The first problem we 
encountered was the lack of high 
quality, functionally- relevant 
fibroblast datasets. So, we 
generated our own, by 
completing a high - throughput 
screen of ~12,000 molecules. 
The hit rate, or percentage of 
molecules that exhibited a 
statistically significant effect, was 
calculated to be 0.041%, which 
falls within the typical range for 
high-throughput screens of this 

magnitude. We used this dataset to train our AI to 
identify patterns between a given molecule’s structure 
and fibroblast health. Once the AI was properly trained 
and validated, we used it to virtually screen a 
significantly larger set of 5 million commercially- 
available molecules for their ability to induce fibroblast 
proliferation. Our AI identified 423 candidate 
molecules, among which included FibroquinTM. These 
423 molecules were re-tested multiple times in our 
laboratory to validate their predicted ability to support 
skin elasticity, from which we found that 63 molecules 
elicited highly potent effects, representing an observed 
hit rate of ~12.3%. This demonstrates a >300X 
improvement in hit rate enrichment as compared to 
baseline high- throughput screening. We then 
proceeded to carefully test each of these molecules in 
vitro for their safety and efficacy, prior to formulation 
and human clinical testing. 

Figure 4: Revela’s molecular discovery pipeline. We first developed a biological 
model of the skin in a petri-dish using human dermal fibroblasts. To tackle the lack of 
functionally relevant datasets for fibroblast health, we used high-throughput screen-
ing to generate input data by screening 12K molecules to train Revela’s AI. The AI 
was then used to screen several million molecules for fibroblast health. The top-per-
forming molecules are re-tested in vitro then funneled through a series of additional 
efficacy and safety tests - this process continuously refines the number of candidate 
molecules from several hundred to just one - FibroquinTM. The HTS had a hit rate of 
0.041%, while our re-screen yielded a 12.3% hit rate, representing a >300X improve-
ment in hit rate enrichment. 
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Fibroquin Supports the Skin’s Collagen 
Biopathway 

Skin anatomy, fibroblasts and collagen. 
Your skin is the largest organ of the human body, and 
acts as the body’s protective barrier against UV light, 
pathogens, chemical harm, and physical injuries17. The 
skin is composed of three layers; the epidermis, the 
dermis and the hypodermis. Each layer houses a 
network of different cells, tissues, and structural 
proteins which work in tandem to maintain skin 
homeostasis, function, and structure (Fig. 5). 

Collagen is the primary structural protein found 
in the extracellular matrix surrounding cells. Collagen is 
a foundational component of all connective tissues - it 
is particularly abundant in skin and is responsible for 
maintaining skin structure. This means that the amount 
of collagen found underneath the skin is directly 
responsible for its plumpness and firmness. One of the 
key cells that produce collagen are dermal fibroblasts, 
which can be found in the deeper layers of the dermis. 
They are also responsible for producing elastin, 
another important structural protein functionally 
optimized to be highly elastic. Collagen and elastin 
together imbue the skin with its ability to be elastic and 
recoil when physically manipulated; i.e., when 
stretched or pinched. 

Decreased fibroblast health contributes to a loss in 
skin structure. 
Starting from early adulthood (i.e., 25 years of age), 
dermal fibroblast activity begins to decline, driven by 
several internal and external factors, including 
genetics, UV damage, chemical damage, diet, and 
lifestyle. This leads to a decrease in their ability to 
produce collagen. As collagen production slows, the 
skin slowly starts to lose its structural pillars holding it 
taut, leading to a more saggy appearance. This is a 
chronic process and is one of the predominant 
phenomena behind skin aging and the associated loss 
in skin elasticity. 

Several mechanisms have been described for 
how retinol achieves its anti-aging effects. At a cellular 
level, retinol affects keratinocytes in addition to 
fibroblasts, cells responsible for the production of 
structural proteins, like collagen and elastin. One way 
retinol aims to improve skin elasticity, albeit at high 
concentrations, is by stimulating fibroblasts’ ability to 
produce collagen9,10. It also helps the top layer of the 
skin to renew by speeding up proliferation in the upper 
layers of keratinocytes, allowing new, younger cells to 
grow in. These effects are also why topical retinoids 
can be irritating at high concentrations. These 
mechanisms, among others, enable retinol to diminish 

Figure 5. Skin structure and the collagen fiber network. Collagen is a core structural protein that maintains 
skin structure, enabling it to appear firm and plump. Collagen is primarily produced by dermal fibroblasts in the 
skin. 
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the appearance of fine lines and wrinkles. Retinol’s 
main advantage is that it is versatile and can tackle 
different challenges associated with aging skin to 
varying degrees. But this is precisely what holds it back 
from being a star-player for enhancing skin elasticity. 

 
FibroquinTM improves fibroblast health 
Given the importance of the role of fibroblasts in skin 
elasticity, human dermal fibroblasts (hDF) were the 
main focus of our research efforts. After rigorous 
computational studies and meticulous preclinical and 
clinical testing, we were able to finalize FibroquinTM as 
the strongest proponent in supporting skin elasticity. 
When benchmarked against retinol in vitro, FibroquinTM 
significantly improved fibroblast health, without causing 
any negative side effects like toxicity or skin 
sensitization reactions. We tested cells derived from 
both genders to ensure that its effects extend to both 
male and females. We further observed that the 
robustness of retinol decreases when tested against 
fibroblast derived older individuals. Since older 
fibroblasts are more sensitive to external stimuli, 
instead of improving fibroblast health as intended, 
retinol’s bioactivity shifts to cell elimination. 

In a human clinical study, subjects who used 
FibroquinTM observed a 21% improvement in skin 
elasticity, as measured by a cutometer, 
after just 8 weeks, without any of the side 
effects typically associated with retinoids. 
FibroquinTM represents the first and only 
molecule, specifically developed to combat 
skin elasticity, one of the most difficult 
challenges of aging skin. We believe that 
FibroquinTM is the first of many molecules 
that will reshape how we think about aging 
skin, while providing a more effective, and 
safer option for those who need them most. 

 
In Vitro FibroquinTM Studies 

In vitro studies demonstrate that 
FibroquinTM supports the skin’s 
procollagen pathway 
Since human dermal fibroblast cells (hDF) 
are the key determinants of collagen 
production and therefore, skin elasticity, 

they were the focus of our investigations. Using an 
ATP-based luminescence readout, we developed an in 
vitro assay to measure the effect of FibroquinTM on hDF 
(and other skin cell’s) health. hDFs were cultured on 
tissue culture- treated plastic in fibroblast-specific 
medium to mimic physiological growth conditions. We 
used hDFs derived from human donors ranging in age 
from 36-42 y.o. 

FibroquinTM was selected among 423 top AI-
predicted molecules with relevant bio-activity (Fig. 6a). 
After 48 hr treatment with 10 μg/mL FibroquinTM, we 
observed a significant improvement in fibroblast 
activity, relative to the vehicle control (i.e., 0.1% v/v 
DMSO) across multiple experimental replicates and 
donors (Fig. 6b). This represented a substantial 
improvement compared to conventional compounds for 
anti-aging like retinol, which promoted a marginal 1% 
increase in fibroblast activity. 

 
Does age matter? 
Fibroblast function is highly dependent on donor age 
and the anatomical location from which the cells are 
obtained. We further evaluated dermal fibroblast cells 
derived from the facial tissue of older donors falling 
within the age range of 54-72 years old, and whose 
cells have generally experienced more chronic UV 

Figure 6. FibroquinTM ranked highly among other AI-predicted com-
pounds for human dermal fibroblast health. (a) Normalized prolifera-
tion of hDFs between 2 plate replicates after 48 hrs. FibroquinTM and ret-
inol are highlighted. Proliferation values were normalized to 0.1% v/v 
DMSO vehicle controls. The dotted line represents 1.2* standard devia-
tion of the median (solid line) for each plate replicate. (b) FibroquinTM 
showed significantly greater hDF proliferation relative to vehicle control 
and retinol at the same concentration (10 μg/mL; age range: 36-42). (c) 
Proliferation following FibroquinTM treatment (10 μg/mL) in hDFs derived 
from older donor facial tissue samples. Each dot represents a different 
donor (age range: 54-72). Data represents mean ± s.d. and representa-
tive of at least 3 experimental replicates and at least n=3 donors. 
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damage from sun exposure. Similar effects by 
FibroquinTM were noted (Fig. 6c). Interestingly, we 
observed that retinol, on average, led to a negative 
normalized proliferation value in hDFs derived from 
older donors, i.e., after a certain threshold of age has 
been reached, retinol’s activity switches from 
promoting cell proliferation to getting rid of “old” cells 
altogether (hence the negative normalized 
proliferation).  

We further tested other skin cells found in the 
epidermis and dermis, including adult human dermal 
microvascular endothelial cells (hDMECs), human 
epidermal melanocytes (hEMa), and human epidermal 
keratinocytes (hEKs). We found that FibroquinTM was 
specific for hDFs with little to no effects on the other 
skin cell types (Fig. 7a). The response to FibroquinTM 
was dose-dependent and peaked in the μg/mL range - 
relevant concentration ranges for a skincare product 
(Fig. 7b).  
 
FibroquinTM is safe 

FibroquinTM is non-toxic 
We conducted several safety assays in accordance 
with relevant Organisation for Economic Co-operation 
and Development (OECD) cosmetic guidelines - an 
international body for chemical safety testing, to ensure 
FibroquinTM is a safe ingredient. FibroquinTM is neither 
genotoxic nor causes skin sensitization. The first step 

of safety testing was to evaluate genotoxicity, for which 
a well known bacteria-based assay was conducted 
called the SOS-chromotest. We observed no genotoxic 
activation after treatment with FibroquinTM (SOSIP; 
4NQO = 64.9, FibroquinTM = -1.3) (Fig. 8a). 

Additionally, human TK.6 lymphoblasts were 
used to observe the presence of gene mutations. Using 
the TK.6 lymphoblasts cell line is a great option to scan 
for mutations as these cells allow for the detection of 
chromosomal damage and forward mutations. We can 
do this by identifying the presence of micronuclei, which 
occur when TK. 6 cells interact with genotoxic agents. 
Therefore, TK.6 cells were treated with a known 

genotoxic agent (i.e., 4-nitro-quinoline 1-
oxide, methyl methanesulfonate) as well as 
being treated with FibroquinTM. Results 
were mapped relative to vehicle control  
(0.1% v/v DMSO), and no differences in 
micronuclei formation were detected 
across all concentrations of FibroquinTM 
tested (Fig. 8b). 

After achieving success in our first 
step of confirming that FibroquinTM did not 
have any transforming properties, we then 
wanted to test for reactive oxygen species 
(ROS) production (Fig. 9a) and caspase 
3/7 activation (Fig. 9b), which are both 
early indicators of potential downstream 
apoptosis (cell death) and cellular toxicity, 
respectively. We did not observe any 

Figure 7. FibroquinTM is specific for fibroblasts across a wide con-
centration range amenable to cosmetic formulation. (a) Normalized 
proliferation of hDMECs, hDKs, hEMa, and hDFs treated with varying 
concentrations of FibroquinTM after 48 hr. FibroquinTM promoted specifi-
cally hDF proliferation. (b) Normalized proliferation of hDFs treated with 
progressively increasing concentrations of FibroquinTM after 48hr. Data 
represents mean ± s.d. and representative of at least 3 experimental 
replicates and at least n=3 donors. 

Figure 8. FibroquinTM is not genotoxic, non-toxic, and 
non-immunogenic. (a) Normalized β-galactosidase activity 
(as quantified via absorbance) from the SOS chromotest 
using a known genotoxin (4NQO) and FibroquinTM at vary-
ing concentrations. (b) Representative flow cytometry plots 
of TK.6 cells treated with known genotoxins or FibroquinTM.  
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significant differences in cultures treated with 
FibroquinTM compared to vehicle control (0.1% v/v 
DMSO). 

Figure 9: (a) Normalized reactive oxygen species (ROS) 
activity in hDFs treated with 5 μg/mL FibroquinTM relative 
to vehicle control (0.1% v/v DMSO) after 24 hrs.(b) Nor-
malized caspase 3/7 activity in HepG2 cells, an immortal-
ized liver cell line commonly used to study apoptosis in-
duced by small molecules. Cells were treated with either 
FibroquinTM or vehicle control containing correspondingly 
% v/v- matched amounts of DMSO.  

FibroquinTM is non-sensitizing 
Skin irritation is one of the most common side effects 
associated with retinol-based products. There are 
several pathways in the human body that are induced 
as a protective response to a foreign substance. One 
such pathway is the Nrf2-ARE pathway, which gets 
activated in the presence of skin-sensitizing molecules. 
Nrf2 (nuclear factor erythroid 2-related factor) is a 
transcription factor that binds to antioxidant responsive 
elements (ARE) - this pathway is used in reporter gene 
assays such as the KeratinoSens assay to address skin 
sensitization as most sensitizers are oxidative stress-
inducing electrophiles. This pathway is a good indicator 
of determining whether an ingredient will cause skin 
sensitization. 

To ensure that FibroquinTM does not have a high 
potential for skin sensitization, we performed a 
KeratinoSens- like assay using HEK293T cells 
modified to emit a luciferin-dependent light signal when 
the Nrf2-ARE pathway and observed no significant 
upregulation in luciferase signal following treatment 
with progressively increasing concentrations of 
FibroquinTM, suggesting that is exhibits low skin-
sensitizing potential. On the other hand, treatment with 
cinnamic aldehyde, a known skin sensitizer, led to a 
dose-dependent increase in luciferase signal (Fig. 

10a). We further investigated the potential of 
FibroquinTM to induce skin inflammation - a process 
which manifests unpleasant side effects like itching and 
burning. Dendritic cells (DCs) are known to potentiate 
downstream immunological responses and skin 
inflammation. We isolated CD14+ cells from human 
donor peripheral mononuclear cells, and differentiated 
them into immature monocyte-derived DCs. 

 

Figure 10: (a) Normalized ARE-luciferase activity using a 
known sensitizing compound (cinnamic aldehyde) and Fi-
broquinTM at varying concentrations. In vitro dendritic cell 
sensitization test. Monocyte-derived dendritic cells were 
treated with FibroquinTM and controls for 24 hours and then 
analyzed via flow cytometry. (b) Representative plots 
showing change in HLA-DR expression. 

 
The monocyte- DCs were treated with 

FibroquinTM, killed bacteria, and TNF-α were used as 
positive controls. As expected, the treatment with killed 
bacteria and TNF-α led to increased expression of 
CD80, PDL-1, and CD141, which are markers 
associated with mo-DC activation (Fig. 11a-c). 
However, following treatment with FibroquinTM, we did 
not observe any significant changes in these markers 
compared to the vehicle control (0.1% v/v DMSO), up 
to 20 μg/mL FibroquinTM in vitro (Fig. 11a-c). 

 
FibroquinTM has a robust toxicology profile. 
To further investigate the safety profile of FibroquinTM, 
we performed a series of computational toxicity 
predictions using in silico models we have developed 
in-house, combined with those available online (Table 
1). We used a set of cardiotoxicity models to determine 
the likelihood of hERG inhibition. FibroquinTM was 
predicted to not block the hERG potassium channel 
with a high degree of confidence. In addition, we used 
the Quantitative Structure-Activity Relationship (QSAR) 
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toolbox to identify chemical structural alerts across a 
range of categories. These included reproductive and 
developmental toxicity, DNA mutagenicity, 
carcinogenicity, skin sensitivity, and chromosomal 
aberration potential. In all cases, FibroquinTM did not 
have any structural alerts for these categories.  

Finally, we used the NeuroDeRisk IL Profiler to 
screen FibroquinTM against an ensemble of neuro- 
toxicophore models to investigate potential neurotoxic 
adverse effects, at a molecular and clinical level. 
Compared to widely- used skincare ingredients, 
including retinol, bakuchiol, and tretinoin, Fibroquin 
was predicted to have a non-toxic profile.  
 

Human Clinical Testing 
 
FibroquinTM is hypoallergenic. 
We performed a repeat insult patch test (RIPT) with 105 
individuals, including both male and female subjects, to 
verify that FibroquinTM is hypoallergenic. RIPT is an 

industry standard test used to 
evaluate dermal irritation and 
sensitization induction. Based on 
these data, Revela’s FibroquinTM 
Facial Toning Essence is safe to 
use. 

 
FibroquinTM improves the 
appearance of sagging skin by 
increasing skin elasticity and 
plumpness. 
To fully validate the effects of 
FibroquinTM, we performed a 
clinical study, benchmarking the 
FibroquinTM formula against a gold 

standard 0.5% retinol product. A total of 43 healthy 
female subjects, ranging 51-70 years of age, were 
recruited for the study.  

The subjects were requested to use the product 
twice a day in the morning and at night after cleansing 
over the course of 8 weeks. They were further 
requested to apply sunscreen daily and to avoid 
prolonged sun exposure. These supplemental products 
included Cetaphil Daily Cleanser and Neutrogena Oil 
Free Moisture with SPF35. 

Strikingly, while the retinol product generated a 
12% (p=0.037) improvement in skin elasticity as 
measured by cutometer, FibroquinTM produced an 21% 

(p=0.031) improvement in skin 
elasticity, representing a 2X 
improvement over the gold - 
standard retinol. Additionally, 
with the 0.5% retinol formula, 
while only 69% of subjects 
saw these improvements, 93% 
(p=0.012) of subjects saw 
improvements with Fibroquin 

(Table 2). 
Both FibroquinTM and 

0.5% retinol performed 
similarly in other metrics, including skin firmness. 
However, subjects using the 0.5% retinol observed 
more side effects by 4 weeks of use, including dryness 
and irritation, resulting in more subjects recommending 
FibroquinTM (93% vs 69% for 0.5 retinol). 

 

Figure 11. In vitro dendritic cell sensitization test. Monocyte- derived dendritic 
cells were treated with FibroquinTM and controls for 24 hours and then analyzed 
via flow cytometry. (a-c) Representative plots showing change in CD80 expres-
sion. Expression of CD80 (a), PDL-1 (b), and CD141 (c) as quantified via mean 
fluorescence intensity (MFI). Data represents mean ± s.d. and representative of at 
least 2 experimental replicates. 

    Table 1: Predicted computational toxicities for FibroquinTM 
 

 
Cardiotoxicity DART scheme 

DNA alerts 
for AMES, 

CA and MNT 
by OASIS 

Carcinogenicity 
(genotoxic and 
non-genotoxic) 
alerts by ISS 

Protein binding 
alerts for skin 

sensitization ac-
cording to GHS 

Protein binding 
alerts for Chromo-
somal aberration 

by OASIS 
hERG K+ 
Channel 
Blocking 
OChem 

Qsar Toolbox Qsar 
Toolbox 

Qsar Toolbox Qsar Toolbox Qsar Toolbox 

no (94.0% ac-
curacy) 

Not known prece-
dent reproductive 
and developmen-
tal toxic potential 

No alert 
found 

No alert found No alert found No alert found  
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Table 2: Cutometer results from clinical study 
Parameter 0.5% retinol Fibroquin 

Mean Percent Differ-
ence from Baseline  12% (p=0.037) 21% 

(p=0.031) 
Percent of Subjects Im-
proved 69% (not significant) 93% 

(p=0.012) 
 

By 8 weeks, 71% of FibroquinTM users noted 
that the side effects were more tolerable and milder 
than other treatments they’ve used, compared to 54% 
of participants for the 0.5% retinol. Overall, in just 8 
weeks, FibroquinTM improves the appearance of 
sagging skin by increasing skin elasticity at twice the 
effectiveness of the gold-standard 0.5% retinol, as 
measured by cutometer (Fig. 12). 
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Summary 
 
Technical information: 
 
INCI Name: Ethoxypropyl Quinazolinedione 
 
Structure: 

 
 
Dosage: 

● 0.5% weight percent 
 
Formula: 

● Gentle, nourishing formula that can be used twice daily for even the most sensitive skin types. 
● Concentrated formula for maximum efficacy - designed to absorb quickly and layers well under makeup 

and other skincare products. 
 

Claims: 
● Targets the skin’s collagen biopathway 
● Restores firmness, fullness, and bounce to thinning, sagging skin in 8 weeks. 
● 21% improvement in skin elasticity for more plump and lifted skin in just 8 weeks as measured via 

cutometer. 
○ 2X improvement compared to an anti-aging competitor benchmark. 
○ 93% of participants showed a significant improvement in skin elasticity by week 8. 

● Nontoxic 
○ When benchmarked against an anti-aging competitor, 1.3X more participants experienced less 

side effects 
 

Applications: 
● Facial Essence 
● Under-eye Cream 
● Neck Cream 
● Body Application 


