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SUMMARY 

INCI NAME 

CAS 

EINECS 

Glycerin (1) (and) Water (2) (and) Dextran (3) (and) Caprooyl tetrapeptide-3 (4) 

 (1) 56-81-5, (2) 7732-18-5, (3) 9004-54-0 

 (1) 200-289-5, (2) 231-791-2, (3) 232-677-5 

ORIGIN Biomimetic peptide derived from a growth factor   

COSMETIC 
PROPERTIES 

• Boosts the production of DEJ components (collagen VII, laminin-5, fibronectin) 
• Activates natural skin repair 
• Reduces the appearance of fine lines & wrinkles 
• Stops the aging process 

SKIN BENEFITS 

• Wrinkle reduction 
• Skin rejuvenation 
• Evenness of the skin texture 
• Firmer & Smoother skin 
• Younger look 

APPLICATIONS 

• Anti-wrinkle care 
• Anti-aging care 
• Skin repair treatment 
• Mature skin care 
• Specific care (eye, lips, etc) 
• Men care 
• Stretch marks 
• Dermocosmetic care (in combination with corticoids)  
• Alternative to cosmetic surgery 

RECOMMENDED 
DOSAGE 

• Intensive treatment: 2.5% 
• Preventive treatment: 1% to 2.5% 
• Skin repair treatment: 0.3% to 1% 

USAGE PH 
RANGE 

5.3-7.3 

INCORPORATION ChroNOline should be incorporated at the end of the manufacturing process, at a 
temperature of 40°C. 

PATENTS U.S. 60/947,144 

http://www.lucasmeyercosmetics.com/
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INTRODUCTION 

 

Peptides as active ingredients in cosmetics 

While traditionally, actives used to come exclusively from natural sources (plant extracts, hydrolysates, essential 
oils, vitamins…), recent evolution has brought synthetic molecules to the market.  These new molecules are 
designed to mimic natural products while increasing specificity and efficacy.  Nowadays, such actives are being 
increasingly incorporated into formulation to provide more sophisticated final cosmetic products. 

Our own biological processes are being closely monitored and active molecules found in our own body are being 
studied in search for synthetic and better analogues. 

The relatively recent appearance of peptides in cosmetics can be explained by the need for 
more effective actives, for lower dosages, and for purer, better defined compounds, in 
contrast to heterogeneous natural extracts containing dozens or even hundreds of 
molecules.  

Peptides are made of individual amino acids linked together like pearls on a 
necklace.  Peptides come in various sizes and are named accordingly: 
oligopeptides (2-10 amino acids) and polypeptides (10-100 amino acids).  The 
amino acid sequence and the tridimensional arrangement of the chain determine 
the function of each peptide.  

Biomimetic peptides are inspired from the skin’s natural peptides and are active  
on skin physiological processes with a high specificity.  Natural oligopeptides and 
polypeptides fulfill important tasks as hormones, neuromediators and neuromodulators. 

Biomimetic peptides are not integral copies of natural peptides; they rather consist in carefully selected small 
active sections taken from the pearl necklace. 

http://www.lucasmeyercosmetics.com/
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Aging population 
 
Aging is a complex biological process resulting in progressive decline in physical, and possibly mental, 
functioning.  Life expectancy in Ancient Rome was 22 and in the Middle Ages around 35.  As a result of 
improved nutrition, advanced medical procedures and drugs, healthy lifestyle habits, we are now living longer 
than ever before. The average global life expectancy was 46.5 in 1950, 65 in 2000, and in 2050 the average age 
should be 75.  The life expectancy has increased by 20 years since the mid century.   
 
Life Expectancy in some countries: 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Datamonitor stated that 30% of western consumers will be over 50 by 2009.  Japan has the highest percentage 
of people over 65 year old in the world and Europe has the oldest population with 60% of their people being over 
30.      
 
Baby boomers determined to stay young! 
 
Following the end of World War II many countries around the world, notably Europe, Asia Pacific, and North 
America experienced a baby boom.  Baby boomers are the largest age cohort in history.  Baby boomers are 
people born between 1946 and 1964.  The number of baby boomers worldwide is estimated at 450 millions.  
Despite the fact that they are getting old, they still remain the largest group in the population.  
 
Just in the US, baby boomers represent one-fourth of the total population.  There are 78 millions baby boomers 
in the US among which 53 millions are between the ages of 40 and 50.  According to the Federal Reserve and 
US Census Bureau, in 2001, 78 million Americans aged 50 and more controlled 67% of the country’s wealth.  In 
Canada, in 2006, baby boomers represented one third of the population.  In Australia they represent 5 million 
peoples. In Japan, 6.8 million peoples were born between 1947 and 1949.  In France the baby boom extended 
to 1974. 
 
Baby boomers are getting older but don’t want to look old.  Most are seeking ways to reduce and delay the 
numerous signs of aging while others simply want to age gracefully.  According to a study performed by the 
Alliance for Aging Research, 40% of the baby boomers describe themselves as very or somewhat concern about 
getting older.  The cosmetic industry is blooming, pumping into the market new cosmetic products and 
treatments to help look good.  Consumers are willing to pay a premium to get this promise of «forever young»… 
The anti-aging industry is a fast growing and extremely profitable enterprise for everyone involved in it.  The 
global anti-aging product market is evaluated to $56 billions and the sales of anti-aging products will 
continue to rise over the next 10-15 years. 
 
 

 

Country Male Female 
Australia 77.9 83 

Brazil 65.7 72.3 
Canada 77.2 82.3 
China 69.6 72.7 

South Korea 64.4 67.1 
France 75.9 83.5 

Germany 75.6 81.6 
India 60.1 62 
Japan 78.4 85.3 
Russia 58.4 72.1 

UK 75.8 80.5 
USA 74.6 79.8 

http://www.lucasmeyercosmetics.com/
http://en.wikipedia.org/wiki/World_War_II
http://en.wikipedia.org/wiki/Europe
http://en.wikipedia.org/wiki/Asia
http://en.wikipedia.org/wiki/North_America
http://en.wikipedia.org/wiki/North_America
http://en.wikipedia.org/wiki/Baby_boom


  Technical file 
 ChroNOline™ 

 
 

   
Lucas Meyer Cosmetics Tour de la Cité, 2600 boul. Laurier, suite 900, Québec, Québec, G1V 4W2  Canada   

www.lucasmeyercosmetics.com  
  6 

 

 

 

Baby boomers are happy to live longer but refuse to grow old!  Sales of anti-aging products to this group are 
very important and represent a huge commercial potential.  With ChroNOline, Lucas Meyer Cosmetics is now 
offering an innovative solution to better answer their needs. 
 
Skin Aging 
 
Aging is a complex process that translates into morphological and functional changes within the skin.  Skin aging 
occurs in two different but additive ways: one is intrinsic (chronological aging), while the second is extrinsic 
(photoaging). 
 
Types of skin aging 
 

• Chronological aging comes with the passage of time and is influenced by our individual genetic make-
up.  Clinical manifestations at the skin level include fine wrinkling, thinning, reduced elasticity, dryness, a 
reduced immune response, and slow cicatrisation.  Histologically, the hallmark of aged skin is a 
flattening at the dermal-epidermal junction (DEJ) with loss of the dermal papillae.  Also seen are a 
general atrophy of the extracellular matrix (ECM), a reduced number of fibroblasts, and lower levels of 
collagen and elastin. 

 
• Photoaging of the skin is mainly caused by chronic sun exposure. Clinical manifestations are deep 

wrinkling, sagging, irregular pigmentation, brown spots, coarseness, and a leathery appearance.  As 
with chronological aging, sun exposure also affects immune response in the skin.  Histologically, the 
main characteristic of photoaged skin is dermal elastosis with the accumulation of agglomerates of non-
functional elastin fibers beneath the DEJ.  The collagen content is decreased and fragmented. 

 
 

 
  Chronological aging Photoaging 

Causes -Passage of time 
-Genetic background 

-Sun exposure 
-Genetic background (skin type) 

Manifestations 
at the skin level 

-Fine wrinkling 
-Thinning 
-Reduced elasticity 
-Dryness 
-Reduced immune response 
-Slow cicatrisation 
 

-Deep wrinkling 
-Sagging 
-Irregular pigmentation 
-Brown spot 
-Roughness 
-Leathery appearance 
-Reduced immune response 

Manifestations 
at the cellular 
level 

-DEJ flattening 
-Loss of dermal papillae 
-ECM atrophy 
-Reduced number of fibroblasts 
-Low levels of collagens & elastin 
-Reduced cell turnover 

-Dermal elastosis (accumulation of 
proteolized elastin fibers) 

-Collagen reduction & fragmentation 
-Reduced cell turnover 

 
 
 
 
 
 

http://www.lucasmeyercosmetics.com/
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At the cellular level 
 

• Globally with aging, the proliferation and functions of all types of skin cells, including fibroblasts, 
keratinocytes, melanocytes, and Langerhans cells, are modulated.  In the case of fibroblasts, their 
number and size are both reduced reflecting slow turnover and shorter lifespan.  This is in part due to 
the fact that fibroblasts loose their responsiveness to growth factors (e.g. EGF, TGF-b) while their 
sensitivity to inhibitors of growth (e.g. IFN-g) is increased (Rittié and Fisher, 2002).  Their metabolic 
activity is also diminished thereby affecting their capacity to synthesize extracellular matrix components 
such as collagen fibers.   

 
 
Main causes of skin aging 
 

• Free radicals are molecules that have lost an electron due to the splitting of a molecular bond.  While 
short-lived, free radicals are highly reactive because they aim to steal electrons from surrounding, 
otherwise stable molecules. A chain reaction ensues, whereby molecules steal electrons from each 
other at a frenetic pace. Under normal conditions, the body’s antioxidant defense system can squelch 
free radicals and their electron thieving activity. As we age, this natural defense mechanism loses its 
efficiency (Irshad and Chaudhuri, 2002).  Consequently, free radicals go unchecked, producing oxidative 
damages to DNA, lipids, and proteins in our cells, and ultimately accumulate to impair bodily functions. 

 
 

• Proteolytic activity driven by matrix metalloproteinases (MMPs) is responsible for the degradation of 
important structural proteins in the skin such as collagen, laminin, fibronectin and elastin.  MMPs form a 
large family collectively involved in skin remodeling and wound healing.  To assure skin homeostasis, 
their activity must be tightly regulated which is done mainly by proteins called tissue inhibitors of 
metalloproteinases (TIMPs).  Rupture of the equilibrium between activation and inhibition of MMPs plays 
an important role in the pathophysiology of skin aging and photoaging by facilitating the degradation of 
collagen and elastin in the skin matrix.  Both a reduction in TIMP expression and an augmentation of 
MMP activation as well as expression have been documented in aging skin, contributing to a loss of 
elasticity and wrinkle formation (Hornebeck, 2003; Rittie and Fisher, 2002). 

http://www.lucasmeyercosmetics.com/
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• Growth factors are peptide messengers that the body produces and uses to modulate cell activities.  

Growth factor expression and responsiveness are modified with aging.  Of interest for cosmetic care, 
transforming-growth factor (TGF-b) plays an important role in regulating extracellular matrix (ECM) 
protein synthesis.  TGF-b binds to its specific receptor at the surface of cells to propagate intracellular 
signals that translate into the stimulation of fibroblast proliferation in the dermis to enhance collagen and 
elastin synthesis.  TGF-b also inhibits the expression of certain MMPs and so, protects the newly 
synthesized fibers from premature destruction (Rittie and Fisher, 2002).  In both skin aging and 
photoaging, expression of TGF-b and its receptors are reduced (Rittie and Fisher, 2002).  These 
changes have been associated with skin atrophy and structural disorganization.   

 
 

 
• Cell-matrix interactions at the 

DEJ are reduced with aging.  Cells 
need a proper matrix support to 
survive, stay in place, proliferate 
and differentiate and this is one of 
the functions of the ECM.  
Unfortunately, for all the reasons 
enumerated above, aging is 
associated with a low level of 
expression and an increase 
destruction of supporting fibers.  
This results in a slowing of cellular 
turnover and regeneration.  The 
structure of the DEJ is weakened 
and then flattens.  These structural 
changes reduce the surface area 
for nutritional exchange and 
metabolic byproducts evacuation 
between the dermis and the 
epidermis.  As a consequence, 
epidermal cell turnover slows 
down and free radicals 
accumulate.  Protecting and 
restoring cell-matrix interactions at 
the DEJ hold the promise of a 
better and younger looking skin. 

The DEJ maintains skin cohesion and supports skin metabolic  
needs for a young and healthy look 

DEJ major components: - Laminin 5 
                                         - Collagen VII 
                                         - Fibronectin 

http://www.lucasmeyercosmetics.com/
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Caproic acid 

 
Biomimetic peptides as active ingredients in cosmetics 
 

While traditionally the sources of cosmetic actives used to be limited to plant extracts, essential oils, and 
vitamins, nowadays synthetic molecules can be engineered for this purpose. The beauty of the process 
is that highly specific ingredients that mimic natural sources can be designed with increased efficacy and 
specificity, at lower dosage. Based on our developing knowledge of the complex physiology of the skin, 
biomimetic peptides are created and shaped in such a way that they can substitute for natural skin 
growth factors to address various cosmetic needs. Biomimetic peptides are the new generation of skin 
care products. 

 
 

Our Product: ChroNOline™ 
 

• ChroNOline™ is a growth factor derivative. It is a lipopeptide composed of four 
aminoacids linked to a lipid (caproic acid).  Lipid coupling is known to facilitate peptide 
absorption through the skin, and thus increases efficacy. 

 
 

• In vitro, ChroNOline™ stimulates the production of laminin and fibronectin by human fibroblasts.  Both 
are important structural components of the DEJ.  When tested in an ex vivo model of corticoid-induced 
skin aging, ChroNOline™ stimulated the expression of collagen VII and laminin-5. These proteins are 
involved in the anchoring of the epidermis to the dermis at the DEJ.  In the same model, ChroNOline™ 
also prevented the flattening of the DEJ caused by the corticoid treatment. 

 
 

• In a clinical trial involving 27 female volunteers aged from 40 to 65, ChroNOline™ reduced fine lines & 
wrinkles by as much as 29% after 28 days. 

 
 
• Consumers agree that ChroNOline™ provides an immediate well-being effect and renders the skin 

smoother, firmer and more even for a younger and more rested look.  
 

 
 

Fine lines and wrinkles are reduced by as much as 29% 

http://www.lucasmeyercosmetics.com/
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EFFICACY STUDIES 
IN VITRO  
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EFFECT OF CHRONOLINE™ ON LAMININ SYNTHESIS BY HUMAN 
FIBROBLASTS 

BACKGROUND 

Laminins are a family of large glycoproteins comprising more than 50 members that are 
the major constituents of basement membranes.  They display a remarkable repertoire of 
functions.  Their interaction with cell surface receptors, including integrins, anchors skin 
cells to basement membranes and modulates cellular processes such as proliferation, 
apoptosis, differentiation, and motility (Aumailley and Rousselle 1999).  Not surprisingly 
given the importance of laminins in the maintenance of the DEJ architecture and stability, 
the production of laminins was reported to be reduced by 31% with age, in reconstructed 
skin models (Reymermier and al, 2003).  In UV exposed skin, laminins are destroyed 
contributing to disorganize the DEJ (Rouabhia and al, 2002).  Laminins expression is 
increased in response to transforming growth factor (TGF-β) which is a general 
stimulator of the synthesis of extracellular matrix (ECM) proteins (Jiang and al, 2005). 
 

PROTOCOL 

Biological material 
Monolayers of cells were derived from normal dermal fibroblasts obtained from a 44 year old woman donor 
undergoing abdominal plastic surgery.   
 

Tested molecules 
ChroNOline™ was used at a concentration of 10-7M (0.03%) while TGF- β at 50ng/mL served as a positive 
control.  
 

Evaluation of activity 
Confluent NHDF cells were cultured for 48 hours in the presence and absence of ChroNOline™ or TGF- β.  At 
the end of the incubation period laminin content was quantified in the supernatant, using a highly sensitive and 
specific enzyme immunoassay (EIA) kit.  Total protein content in lysates was estimated using the Bradford1 
technique. 
 

RESULTS 

Results are expressed as ng of laminin per µg of total 
proteins. Statistical analysis was done according to the one 
way analysis of variance (Anova) and the Holm-Sidak test.  

 

Addition of ChroNOline™ (10-7M) to normal human 
fibroblasts raised the production of laminins by 26%.   
 
 

CONCLUSION 

ChroNOline™ has a positive effect on the capacity of human fibroblasts to synthesize laminin.

http://www.lucasmeyercosmetics.com/


  Technical file 
 ChroNOline™ 

 
 

   
Lucas Meyer Cosmetics Tour de la Cité, 2600 boul. Laurier, suite 900, Québec, Québec, G1V 4W2  Canada   

www.lucasmeyercosmetics.com  
  12 

 

 

EFFECT OF CHRONOLINE™ ON FIBRONECTIN SYNTHESIS BY 
HUMAN FIBROBLASTS 

 

BACKGROUND 

Fibronectin is a V-shaped glycoprotein dimer synthesized and secreted by a wide 
variety of cells.  Fibronectin harbors several binding domains including heparin, 
collagen, fibrin, and integrin.  The multiplicity and variety of the binding sites on 
fibronectin makes it the ideal networking protein.  Fibronectin is a major adhesive 
protein whose role is to anchor cells to extracellular materials.  Through its interaction 
with integrins, fibronectin can also modulate cell functions.  In normal skin, fibronectin 
is located at the DEJ and in connective tissue of dermis (Couchman and al, 1990).  
Fibronectin expression may be modulated by growth factors such as TGF- β.  
Fibronectin is sensitive to proteolytic cleavage, a phenomenon that tends to increase 
with aging and photoaging, contributing to the accumulation of denatured protein 
within the dermis (Labat-Robert 2003) 
 

PROTOCOL 

Biological material 
Normal human dermal fibroblasts (NHDF) derived from human skin were used.   
 

Tested molecules 
ChroNOline™ was used at a concentration of 10-7M (0.03%) while TGF- β at 1ng/mL served as a positive 
control.  
 

Evaluation of activity 
Confluent NHDF cells were cultured for 24 hours in the presence and absence of ChroNOline™ or TGF-β.  At 
the end of the incubation period, fibronectin content was quantified in the supernatant, using a highly sensitive 
and specific enzyme immunoassay (EIA) kit. 
 

RESULTS 

Results are expressed as ng of fibronectin per mL of 
supernatant.  Statistical analysis was done according to the 
one way analysis of variance (Anova) and the Holm-Sidak 
test.  

 

Addition of ChroNOline™ (10-7M) to confluent culture 
of normal human fibroblasts raised the production of 
fibronectin by 60%.   
 
 

CONCLUSION 

ChroNOline™ has a positive effect on the capacity of human fibroblasts to synthesize fibronectin. 

http://www.lucasmeyercosmetics.com/
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EFFECT OF CHRONOLINE™ ON COLLAGEN VII EXPRESSION, IN 
CORTICOID-TREATED SKIN EXPLANTS   

 

BACKGROUND 

Collagen VII is a subtype of collagen and a key structural component of anchoring fibrils at the DEJ.  Attached to 
the lamina densa of the basal membrane, these fibrils extend into the dermis to loop back forming arcs that 
support dermal collagen fibers.  Alternatively, these fibrils also insert into anchoring plaques into the dermis, 
bridging them to the lamina densa.  Collagen VII plays a major role in the mechanical stability of the DEJ.  Its 
expression is known to be reduced with aging and sun exposure, contributing to wrinkle formation (Craven and 
al, 1997). 

With the aim of documenting a protective effect of ChroNOline™ on DEJ integrity through the support of collagen 
VII expression, we have used human skin explants exposed to corticoids as an accelerated ex vivo model of skin 
aging.  Topical corticoids are infamous for inducing skin atrophy and flattening of the DEJ, at least partly through 
an effect on collagen turnover, mimicking in that way what is seen with aging (Schoepe and al, 2006). 
 

PROTOCOL 
Organ culture of human skin 
Four human skin specimens were obtained from different patients undergoing plastic surgery. 
 
Skin treatment 
Skin explants were maintained in culture.  On day 0 (D0), a corticoid cream (Diprosone® 0.05% betamethasone) 
was applied or not (control) at the surface of skin explants.  The same day, ChroNOline™ (0.03%) was added 
in the culture media of skin explants.  On D1, ChroNOline™ (0.03%) treatment was repeated.  On D3, all 
skin explants were frozen prior to immunohistochemical studies.  
 
Immunohistochemical studies  
The presence and localization of collagen VII were assessed with the help of a 3 step indirect 
immunoperoxidase technique.  Fixed frozen sections of skin explants were first incubated with a highly specific 
antibody to collagen VII.  A second anti-sera linked to a peroxidase was used to mark the first antibody.  Amino-
ethyl-carbazole (AEC), a chromogene substrate of peroxidase, was then added allowing the visualization of 
collagen VII.  Following immunostaining, sections were counterstained with haematoxylin and eosin to evidence 
skin cells and structures. 
 
Visual scoring was performed by two observers (dermatologists).  Scores ranging from 0 (negative) to 4 
(maximum) were defined as follows: 
 

Description Score 

No collagen VII 0 

Slight presence of collagen VII 1 

Moderate presence of collagen VII   2* 

Normal presence of collagen VII   3* 

Overexpression of collagen VII 4 

*Usual range for normal skin 

http://www.lucasmeyercosmetics.com/
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RESULTS 

Semi-quantitative evaluation of collagen VII 

Results from the visual scoring showed a 16% decreased in 
collagen VII staining in skin explants stressed with corticoids 
compared to control level.  Treatment with ChroNOline™ in 
the presence of corticoids resulted in a 34% increased in 
collagen VII staining compared to what was seen when 
corticoids were applied alone.   

This result demonstrates that ChroNOline™ can prevent the 
negative effect of corticoids on the expression of collagen VII.  
In fact ChroNOline™ was even able to stimulate the 
production of collagen VII despite the presence of 
corticoids, revealing its potential to rejuvenate atrophic 
skin.   

Localization of collagen VII 

Immunohistochemical staining of collagen VII, which translates into a brownish coloration on the following image, 
documented the presence of the protein at the DEJ in skin explants. 
 
 
 
 
 
 
 
 

 

 

 

 
 
 

 Collagen VII 
  
 

 
Figure A shows control levels of collagen VII expression at the DEJ, for a visual score of 1.9.  In our model of 
skin aging by corticoid treatment (figure B), collagen VII staining is reduced by 16%, for a visual score of 1.6.  On 
figure C, addition of ChroNOline™ in this model of skin aging not only counteracts the negative effect of 
corticoids on collagen VII, but even promotes expression of the protein at the DEJ. 

 

CONCLUSION 

Using a model of corticoid-induced aging on skin explants, we were able to evidence a protective and 
rejuvenating effect of ChroNOline™ that translates into an increased expression of collagen VII at the DEJ. 
 

A 

B 

C 

http://www.lucasmeyercosmetics.com/
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EFFECT OF CHRONOLINE™ ON LAMININ-5 EXPRESSION, IN 
CORTICOID-TREATED SKIN EXPLANTS 

BACKGROUND 

Laminin-5 is the real anchor point between the epidermis and the dermis.   It bridges basal 
keratinocytes via their integrins with collagen VII of anchoring fibrils at the DEJ.  The importance 
of laminin-5 for the integrity of skin structures is outlined by the severity of the clinical symptoms 
that are seen when the protein is mutated or absent. Alterations in laminin-5 structure or function 
are associated with a dramatic loss of cohesion between epidermis and dermis, leading to 
blistering diseases and skin detachment.  The laminins form a big family, but no other member 
can cover for laminin-5 deficiency at the DEJ (Aumailley and Rouselle, 1999).  Laminin-5 is a 
substrate for matrix-metalloproteinases (MMPs) whose proteolytic activity is known to increase 
with aging and sun exposure (Amano and al, 2001; Rittie and Fisher, 2002).  Reduced deposition 
of laminin-5 may thus contribute to the disorganization and the flattening of the DEJ that underlie 
wrinkle formation. 

With the aim of documenting a protective effect of ChroNOline™ on DEJ integrity through the support of laminin-
5 expression, we have used human skin explants exposed to corticoids as an accelerated ex vivo model of skin 
aging.  Topical corticoids are infamous for inducing skin atrophy and flattening of the DEJ, mimicking in that way 
what is seen with aging (Schoepe and al, 2006). 
 

PROTOCOL 

Organ culture of human skin 

Four human skin specimens were obtained from different patients undergoing plastic surgery. 

Skin treatment 
Skin explants were maintained in culture.  On day 0 (D0), a corticoid cream (Diprosone® 0.05% betamethasone) 
was applied or not (control) at the surface of skin explants.  The same day, ChroNOline™ (0.03%) was added 
in the culture media of skin explants.  On D1, ChroNOline™ (0.03%) treatment was repeated.  On D3, all 
skin explants were frozen prior to immunohistochemical studies.  

Immunohistochemical studies  
The presence and localization of laminin-5 were assessed with the help of a 3 step indirect immunoperoxidase 
technique.  Fixed frozen sections of skin explants were first incubated with a highly specific antibody to collagen 
VII.  A second anti-sera linked to a peroxidase was used to mark the first antibody.  Amino-ethyl-carbazole 
(AEC), a chromogene substrate of peroxidase, was then added allowing the visualization of laminin-5.  Following 
immunostaining, sections were counterstained with haematoxylin and eosin to evidence skin cells and 
structures. 

Visual scoring was performed by two observers (dermatologists).  Scores ranging from 0 (negative) to 4 
(maximum) were defined as follows: 
 

Description Score 

No laminin-5 0 

Slight presence of laminin-5 1 

Moderate presence of laminin-5   2* 

Normal presence of laminin-5   3* 

Overexpression of laminin-5 4 

*Usual range for normal skin 
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RESULTS 

Semi-quantitative evaluation of laminin-5 

Results from the visual scoring showed a 45% decreased in 
laminin-5 staining in skin explants stressed with corticoids 
compared to control level.  Treatment with ChroNOline™ in 
the presence of corticoids resulted in a 49% increased in 
laminin-5 staining compared to what was seen when 
corticoids were applied alone.  

This result demonstrates that ChroNOline™ can prevent the 
negative effect of corticoids on the expression of laminin-5.  In 
fact ChroNOline™ was even able to slightly stimulate the 
production of laminin-5 despite the presence of 
corticoids, revealing its potential to rejuvenate atrophic 
skin.   
 

Localization of laminin-5 

Immunohistochemical staining of laminin-5, which translates into a brownish coloration on the following image, 
documented the presence of the protein at the DEJ on skin explants. 

 
 
 
 
 
 
 
 

 

 
 
 

 Laminin-5 
  
 
 

 

 
Figure A shows control levels of laminin-5 expression at the DEJ (score of 2.1).  In our model of skin aging by 
corticoid treatment (figure B), laminin-5 staining is reduced by 45% (score of 1.17).  On figure C, application of 
ChroNOline™ in this model of skin aging not only counteracts the negative effect of corticoids on laminin-5, but 
even slightly stimulates expression of the protein by cells at the DEJ. Moreover, by comparing the amplitude of 
the villosities at the DEJ of figure B versus A, one can clearly see a flattening caused by corticoid treatment.  
However, on figure C, in the presence of ChroNOline™ the normal structure of the DEJ is preserved despites 
corticoid treatment. 

A 

B 

C 

http://www.lucasmeyercosmetics.com/


  Technical file 
 ChroNOline™ 

 
 

   
Lucas Meyer Cosmetics Tour de la Cité, 2600 boul. Laurier, suite 900, Québec, Québec, G1V 4W2  Canada   

www.lucasmeyercosmetics.com  
  18 

 

 

CONCLUSION 

Using a model of corticoid-induced aging on skin explants, we were able to evidence a protective and 
rejuvenating effect of ChroNOline™ that translates into an increased expression and deposition of laminin-5 at 
the DEJ.  ChroNOline™ supports the normal structure of the DEJ, preventing the flattening that occurs with 
aging. 
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CLINICAL STUDIES 
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ANTI-WRINKLE EFFICACY STUDY 

OBJECTIVE  

The objective of this study was to evaluate the in-vivo efficacy of an anti-wrinkle cream containing ChroNOline™ 
versus a placebo. 

BACKGROUND  

The microrelief of the skin was assessed using special processing software from scanning by interference fringe 
profilometry of silicone replicas.  To make the replica, a silicone resin was mixed with a catalyst and the 
mixture applied on the whole surface of each crow-feet area.  While the replica was setting, subjects kept their 
eyes opened and their head straight.  The replica was delicately detached from the skin once polymerized.  
Relief analysis on these replicas was carried out using a fringe projection system coupled with a high resolution 
CCD camera (1280x1024 pixels) – Microtop system (Breuckmann, Germany - EoTech, France) linked to the 
acquisition software Optocat (Breuckmann, Germany - EoTech, France).  The principle involves quantifying the 
silicone rubber replica’s relief through an analysis of the deformation of a network of high contrast structured 
light, projected onto the replica.  Analysis of the data obtained by Fringe projection on the silicone rubber 
replicas of the wrinkles was realized with the Topo Surf analysis system for Windows NT (Breuckmann–
EoTech).  The 3-dimensional realignment on the initial acquisition (D0) allowed analyzing the same area of skin 
at each time point with a precision of about 100 microns. 

PROTOCOL 

Subjects: 27 female volunteers aged 40 to 65, with healthy skin.   
 

Test conditions 
Volunteers applied a placebo cream on the crow’s feet of one randomized temple area and the same formulation 
containing 2.5% ChroNOline™ cream on the crow’s feet of the other temple.  Applications were repeated twice 
a day.  Wrinkle measurements were taken at D0, D28, and D56. This study was a comparative study in which 
results obtained at one treated area for one of the products were compared with those obtained at the other 
treated area with the second product. Each volunteer served as her own reference and results obtained at 
various assessment times were compared with those obtained at D0. 
 

RESULTS 

 
After only 28 days of application, we observed a significant average reduction in fine lines and wrinkles of 16%, 
with a maximum reduction of up to 29%, for a group of people aged 40-65. 
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Within the group, we observed the following results for those aged 50 to 65 (14 volunteers). 

 

 
 
 
 
 
Iconography 3D 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
For people aged 50-65, benefits increased over 56 days for a maximum reduction in fine line & wrinkles of up to 
35% (average 27%) and a maximum reduction in main wrinkles of up to 47% (average 20%) 

 
 

 
 

 

CONCLUSION 
 
ChroNOline™ provides a significant and sustained reduction in the appearance of fine lines & wrinkles in mature 
skin.  ChroNOline™ works fast with visible results within a month of application.  ChroNOline™ strength self-
adjusts to the skin needs, delivering increasing benefits with increasing age. 
 

D0 D56 D28 

ChroNOline™ provides a significant and sustained reduction in the  
appearance of fine lines & wrinkles in mature skin. 
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ECHOGRAPHY STUDY 

OBJECTIVE  

The objective of this study was to evaluate the in-vivo effect on dermal structures of an anti-wrinkle cream 
containing ChroNOline™ versus a placebo. 
 

BACKGROUND  

High-frequency ultrasound imaging can be used to identify the dermis which is thus visualized as a speckled 
pattern (Milner et al. 1997).  The echoes of the dermis are considered to originate from the boundaries between 
collagen fibres, the surrounding water-rich ground substance, and cells (Richard et al. 1993).  Changes in 
echogenicity may therefore reflect an altered connective tissue composition of the dermis.  In particular, a 
superficial low-echogenic band in the dermis immediately below the epidermal entrance echo has been related 
to age (Tsukahara et al. 2000; Waller and Maibach 2005).  Dermal echogenicity has therefore been proposed as 
a marker for skin aging. 

PROTOCOL 

Subjects: 27 Caucasian female volunteers aged 40 to 65, with healthy skin, phototype II, III, or IV.   

Test conditions 
Volunteers applied a placebo cream on the crow’s feet of one randomized temple area and the same formulation 
containing 2.5% ChroNOline™ cream on the crow’s feet of the other temple.  Applications were repeated twice 
a day for 168 days.  Skin echography scanning was performed on temple areas at D0 and D168.  A 20-MHz 
ultrasound scanner was used to obtain cross-sectional images of the skin. 
 
 
 

RESULTS  
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 ChroNOline™ acts deeply to restore collagen structures within the dermis and reverse signs of aging 

 
 
 

ChroNOline™ is an effective anti-aging treatment that restores the echogenic response of the upper dermis 
known to be lost with aging.  Improved echogenecity means better collagen content and integrity within the 
dermis for younger skin appearance. 

ChroNOline™ 
shows a 

significant 
increase in 

entropy (dark 
band in upper 

dermis) for 78% 
of the volunteers 
and a significant 

increase in 
homogeneity 

(dermis) of 70% 
of the volunteers 

CONCLUSION 

Skin aging = collagen degradation = low ecogenicity = dark band 
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ANTI-AGING CONSUMER TEST 

OBJECTIVE 

The objective of this study was to evaluate the consumer perception of ChroNOline™ as an anti-wrinkle active 
following 56 days of treatment. 
 

PROTOCOL 

Subjects: 30 female volunteers aged 40 to 65.   
 
Test conditions 
Each consumer applied a cream containing ChroNOline™ (2.5%), twice a day, on the crow’s feet of the 
temples, for a period of 56 days.  Subjects were asked to fill out a self-evaluation questionnaire at the end of the 
study (D56), in order to evaluate their overall opinion and feeling on the effectiveness of the product. 
 
 

RESULTS  

 
 
 
 
 
 
 

 

CONCLUSION 

Consumers agree that ChroNOline™ renders the skin smoother, firmer and more even for a younger and more 
rested look.  ChroNOline™ provides an immediate well-being effect and is well tolerated around the eye. 

Benefits of ChroNOline™ for the consumer include: 
• improved skin moisturization 
• smoother and firmer skin 
• immediate well-being effect 
• good tolerance around the eye. 
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NEW CONSUMER TEST – STRETCH MARKS 
 
Erase It Concept contains 3 active ingredients that will specifically help minimize the appearance of existing 
stretch marks and improve the overall evenness and firmness of the skin. 
 

TEST PROTOCOL 
 
65 women, 18 to 45 years old, with pink or purplish stretch marks on thighs, hips, buttocks, stomach and/or 
breast.  
 
Applied the anti-stretch mark cream with 1.5% Drieline, 1.5% ChroNOline & 1.5% Exo-T, twice daily during 8 
weeks.  
 
Answered questionnaires after 4 and 8 weeks. 
 

 
 

 
 

CONCLUSION 
Consumers agree, the skin is more toned and stretch marks are less visible for a more attractive look  
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CONCLUSION 
 
 

 

 

 

 

 

COSMETIC APPLICATIONS 
 
 
 Anti-wrinkle care 
 Anti-aging care 
 Specific area (eye, lips) 
 Skin repair treatment 
 Mature skin care 
 Men care 
 Stretch marks 
 Dermacosmetic care (in combination with corticoid treatment) 
 Alternative to anti-aging cosmetic procedures 
 Anti-aging make-up (foundation) 

 
 
 
 
 

RECOMMENDATION OF USE 
 

ChroNOline™ is a preservative free peptide formulated in vegetable glycerin. 
ChroNOline™ is easy to use and has excellent stability.   
ChroNOline™ should be incorporated at the end of the manufacturing process, at a temperature ‹40ºC. 
 
Recommended dosage: 

• Intensive treatment: 2.5% 
• Preventive treatment: 1% to 2.5% 
• Skin repair treatment / dermocosmeticals: 0.3% to 1% 

 

 

ChroNOline™ is a highly effective biomimetic peptide that reduces the appearance of 
fine lines & wrinkles 

 
ChroNOline™ stimulates the production of important structural proteins involved in 

skin cohesion at the junction of the dermis and the epidermis (DEJ) 
 

ChroNOline™ has been especially designed to firmly hold your skin together for 
timeless benefits 

 
ChroNOline™ works at low concentration for a rapid and sustained action 
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FORMULATION 
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 ANTI-WRINKLE EYE SERUM 
 

 

 
 
Mixing procedure 
 
Pour water into the main tank and add Ultrez.  Then start stirring and heating. In a separate tank, prepare the 
pre-mixture (Glycerin + Butylene glycol + Phenonip).  Add this pre-mixture to the aqueous mixture. Heat the 
whole up to 75°C.  In a separate tank, heat oils under slow stirring and heat up to approximately 75-80°C.  Add 
slowly (over 10 min) the oil phase into the vortex of the aqueous phase.  Stir vigorously for 15 min. at 75°C, then 
begin cooling and decrease the stirring speed.  Add the fragrance and the TEA at approx. 40°C.  Add the 
peptide solution into the emulsion and continue stirring up to 30°C to obtain a smooth emulsion.  Add water if 
necessary.  
 
Note: Mixer is used for stirring. Do not homogenize. 
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