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Abstract

Collagen is the most abundant protein in the human body, constituting approximately 30% of
total protein mass and forming the structural backbone of skin, bone, cartilage, tendons,
ligaments, blood vessels, and every organ capsule. Despite the commercial prominence of the
collagen supplement category — dominated by hydrolysed peptides from bovine and marine
sources — the scientific literature establishes that exogenous collagen fragments are not
incorporated directly into new collagen fibers. The body synthesises its own collagen from
dietary amino acid substrates using a cascade of enzymatic reactions that require specific
cofactors at every step. A deficiency in any single cofactor halts the entire synthesis pathway

regardless of substrate availability or collagen peptide intake. Skin Renewal Complex is a



14-ingredient formula designed to provide the complete cofactor network for endogenous
collagen synthesis and connective tissue maintenance, combined with comprehensive cellular
antioxidant protection, extracellular matrix hydration support, and a chronobiologically informed
midday administration time anchored to the post-cortisol-decline window of peak fibroblast
activation. Six tables document the formulation: major collagen types and tissue distribution; the
collagen synthesis pathway and its cofactor requirements; the complete ingredient architecture at
both flexible dose levels; biological layer coverage; target population guide; and
symptom-to-mechanism mapping. The safety section provides a structured assessment of three
ingredients with specific regulatory or clinical considerations: N-acetyl-cysteine, biotin at 2.5
mg, and Polypodium Leucotomos. The paper also addresses the relationship between protein
dietary adequacy and collagen synthesis, and documents why Skin Renewal Complex functions
as a net anti-acne formula by design. This paper is, to the authors’ knowledge, the first
peer-reviewed documentation of a chronobiologically timed, complete-cofactor connective tissue

support formula grounded in fibroblast circadian biology.
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1. Introduction: Collagen is Not a Beauty Topic. It is a Biological Infrastructure

Topic.



The word collagen has been captured by the beauty industry. Skin serums, anti-ageing creams,
injectable fillers, and powdered supplement drinks — the commercial association is
overwhelmingly cosmetic, overwhelmingly female, and overwhelmingly superficial in its
biological framing. This association is scientifically misleading. Collagen is not primarily a skin
ingredient. It is the structural protein of the human body — the scaffolding upon which every
tissue, organ, joint, vessel, and cell anchors itself. More than 28 types of collagen are expressed
in vertebrates, with Type I alone accounting for approximately 90% of total body collagen across
skin, bone, tendon, ligament, cornea, and dentin simultaneously. Collagen decline is a
whole-body biological ageing process with consequences that extend from joint mobility to
cardiovascular integrity to immune barrier function — not an aesthetic problem with a cosmetic

solution.

Understanding what collagen actually is, where it actually exists, and what the body actually
needs to produce and maintain it is the foundation for understanding why Skin Renewal
Complex is designed the way it is — and why it is fundamentally different from every
hydrolysed collagen peptide product on the market. The formulation rationale documented in this
paper is intended to provide transparent scientific basis for each ingredient selection, dose, and
timing decision, consistent with the principles of evidence-based dietary supplement design. Skin
Renewal Complex is the midday component of the EscapeMed 30D chronobiological
supplement system — a four-formula, 30-ingredient architecture designed by the author — and
is, to the authors’ knowledge, the first dietary supplement formula to be documented in
peer-reviewed literature as a chronobiologically timed, complete-cofactor collagen synthesis

support system.



2. The Connective Tissue System: Scale, Distribution, and Biological Importance

2.1. Connective Tissue is the Most Widely Distributed Tissue in the Human Body

Connective tissue connects, supports, anchors, and protects every other tissue and organ in the
body. Unlike muscle, which contracts, or epithelium, which forms barriers, connective tissue
provides the structural matrix in which all other biological processes occur. It constitutes the
dermis of the skin, the capsules of every organ, the walls of every blood vessel, the matrix of
every bone, the cartilage of every joint, the substance of every tendon and ligament, the stroma
of every organ, and the scaffolding of every wound repair site. Approximately 30% of total body
protein is collagen — the primary structural protein of connective tissue — making it by mass

the single most abundant protein in the human body (Shoulders and Raines 2009).

When collagen production declines — due to ageing, nutritional deficiency, oxidative stress, or
hormonal change — the consequences are not limited to the appearance of skin. They include:
reduced joint cartilage density and increased joint pain and stiffness; reduced tendon and
ligament tensile strength and increased injury risk; reduced bone matrix quality and increased
fracture susceptibility; reduced arterial wall integrity and increased cardiovascular risk; reduced
gut mucosal barrier integrity; slower wound healing; thinner and more fragile hair shafts; and
reduced nail plate strength. Every one of these processes shares the same biological substrate —

collagen — and responds to the same set of synthesis cofactors.

2.2. Types of Connective Tissue

Connective tissue is classified into subtypes based on the density, arrangement, and composition
of its fibrous components. Loose connective tissue forms the dermis of the skin and surrounds

organs, providing flexibility and housing for blood vessels, nerves, and immune cells. Dense



regular connective tissue forms tendons and ligaments, where collagen fibers are arranged in
parallel for maximum tensile strength in one direction. Dense irregular connective tissue forms
the deep dermis, joint capsules, and organ capsules, where fibers run in multiple directions for
multidirectional strength. Specialised connective tissue includes cartilage — providing resilient
joint and intervertebral cushioning — and bone — where Type I collagen fibers provide the
organic scaffold for calcium phosphate mineral deposition. Each of these tissue types depends on

continuous collagen synthesis and remodelling for structural integrity.

2.3. Collagen Decline: The Timeline

After peak collagen production in the early twenties, net collagen content in the skin declines at
approximately 1% per year (Varani et al. 2006). This baseline biological rate is accelerated by
ultraviolet radiation, chronic inflammation, glycation from high-sugar diets, oxidative stress,
hormonal decline particularly oestrogen, and nutritional deficiency of the specific cofactors
required for collagen synthesis. By age 40, most adults without active biological mitigation have
lost 10-20% of their peak dermal collagen content. By 60, the loss is 30—40% or more. The
consequences are visible in skin laxity and wrinkle depth, but they are equally measurable in
joint mobility, bone density, arterial stiffness, hair and nail quality, and wound healing capacity.

Collagen is ageing everywhere simultaneously.

3. Types of Collagen: What They Are and Where They Live

More than 28 collagen types have been identified in vertebrates, each defined by its alpha chain
sequence, triple helix structure, tissue distribution, and mechanical function. The following table

presents the most clinically relevant types and their biological roles.



Table 1. Major collagen types: structure, primary tissue location, and clinical relevance of

decline.

Type

Type
1

Type

Type
111

Type
v

Type

Type
VII

Type
XVII

Structure

Fibrillar; highest
tensile strength;
90% of body
collagen

Fibrillar; thinner
fibrils than Type I

Fibrillar;
co-localises with
Type I; provides
elasticity

Non-fibrillar;
sheet-forming
network

Fibrillar; regulates
fibril diameter of
Type I

Anchoring fibril at
dermal-epidermal
junction

Transmembrane;
anchors
keratinocytes

Primary tissue location

Skin dermis; bone matrix; tendons;
ligaments; cornea; sclera; dentin

Articular cartilage; vitreous humor;
intervertebral disc nucleus

Skin (with Type I); blood vessel walls;
internal organs; early wound
scaffolding

All basement membranes; underlies all
epithelia and endothelia; kidney
glomeruli

Hair shaft; placenta; bone; cornea;
co-distributed with Type I

Dermal-epidermal junction anchoring
structure

Skin hemidesmosomes; hair follicle
anchoring

Clinical relevance of decline

Skin wrinkling and laxity; reduced
bone density; tendon and ligament
fragility; dental sensitivity

Osteoarthritis; joint pain; reduced
cartilage cushioning; disc degeneration

Vascular fragility; reduced skin
elasticity; impaired wound healing

Impaired tissue barrier function; kidney
dysfunction; skin-dermal junction
fragility

Hair thinning and brittleness; fibril
disorganisation

Skin fragility; blistering; impaired
wound closure

Hair loss; epidermal adhesion failure;
skin fragility

The breadth of Table 1 establishes an important point: a supplement that supports collagen

synthesis supports every tissue in which any collagen type is present — which is effectively

every tissue in the body. The Skin Renewal Complex name reflects the most commercially

visible benefit. The biological benefit spans skin, bone, cartilage, tendons, ligaments, blood

vessels, hair, nails, and every basement membrane in every organ.

4. The Collagen Market: What People Think vs What the Science Says

4.1. The Hydrolysed Collagen Peptide Category



The global collagen supplement market exceeded $9 billion USD in 2023, driven primarily by
hydrolysed collagen peptide products — powders, drinks, and capsules derived from bovine
hide, marine fish skin, or porcine sources. These products are marketed on the premise that
consuming collagen from external sources supplements or restores the body’s own collagen. This

premise is scientifically imprecise in a specific and important way.

Hydrolysed collagen peptides are collagen molecules broken down by enzymatic or acid
hydrolysis into shorter peptide chains of 2 to 10 amino acids — primarily glycine, proline, and
hydroxyproline. These peptides are absorbed intact across the intestinal wall and can achieve
elevated plasma concentrations of proline-hydroxyproline dipeptides, which have been shown in
cell culture studies to stimulate fibroblast collagen synthesis and inhibit matrix metalloproteinase
activity (Kawaguchi et al. 2012; Proksch et al. 2014). A meta-analysis by de Miranda and
colleagues (2021) confirmed modest but statistically significant improvements in skin hydration

and elasticity from oral collagen peptide supplementation across randomised controlled trials.

However, three important scientific caveats apply. First, the absorbed collagen peptides are not
incorporated directly as collagen into the body’s connective tissue. They are metabolised and
function as signalling molecules that stimulate the body’s own fibroblasts to produce new
collagen endogenously. Second, this endogenous synthesis still requires all the same cofactors —
vitamin C, zinc, copper, B6, sulfur, and antioxidant protection of the fibroblast — that it would
require from any other protein source. A person deficient in vitamin C will not synthesise more
collagen from collagen peptides than from dietary meat protein. Third, marine collagen peptides
are typically sourced from fish skin — not vegan, not always allergen-free, and subject to
significant batch-to-batch variability in peptide composition. Bovine collagen raises TSE/BSE

traceability concerns that have led to stricter EU labelling requirements.



4.2. The Vegan Collagen Booster Category

A growing product category markets itself as ‘vegan collagen’ or ‘collagen booster’ without
containing any collagen-derived material. These products provide nutrients that support the
body’s endogenous collagen synthesis: vitamin C, zinc, copper, silica, and botanical extracts.
This approach is closer to what Skin Renewal Complex does, but these products typically
address only the upper levels of the synthesis cascade — primarily vitamin C — without
providing the complete cofactor network, cellular antioxidant protection, or the extracellular

matrix hydration support that a comprehensive collagen synthesis system requires.

4.3. The Skin Renewal Complex Approach: A Complete Cofactor System

Skin Renewal Complex does not contain collagen. It does not contain collagen peptides. What it
contains is the complete set of enzymatic cofactors, antioxidant protective agents, extracellular
matrix components, and cellular energy substrates required for the body’s own fibroblasts to
function optimally and produce collagen at their biological maximum. This distinction is
fundamental: Skin Renewal Complex is not a collagen supplement. It is a collagen synthesis
system. Whether a person is consuming adequate dietary protein for collagen substrate is their
responsibility; what Skin Renewal Complex ensures is that none of the enzymatic steps in that

synthesis cascade fail for lack of cofactors.

5. The Collagen Synthesis Pathway: The Chain is Only as Strong as Its Weakest

Link

5.1. The Pathway from Amino Acid to Collagen Fiber



Collagen synthesis proceeds through a complex multi-step intracellular and extracellular
pathway, each step of which requires specific enzymatic activity and specific cofactors. A failure
at any single step halts the production of functional collagen regardless of how much substrate or
how many other cofactors are present. This is the fundamental scientific case for a complete

cofactor approach rather than a single-ingredient or two-ingredient collagen support formula.

Table 2. The collagen synthesis pathway: enzymatic steps, cofactor requirements, and

consequences of cofactor deficiency.

Synthesis step

1. Transcription of
collagen genes in
fibroblast nucleus

2. Translation of
procollagen alpha
chains

3. Hydroxylation of
proline residues

4. Hydroxylation of
lysine residues

5. Glycosylation of
hydroxylysine

6. Triple helix
formation from three
alpha chains

7. Procollagen
secretion from
fibroblast

Enzyme involved

RNA polymerase;
transcription factors

Ribosomes; peptidyl
transferase

Prolyl-4-hydroxylase;
prolyl-3-hydroxylase

Lysyl hydroxylase

Galactosyl- and
glucosyltransferases

Molecular chaperones
(HSP47)

Vesicular transport;
COPII coat proteins

Required cofactor

Zinc (Zn*) for
transcription factor
activity; choline for
membrane integrity
supporting nuclear
function

Adequate dietary
amino acids (glycine,
proline, lysine);
general cellular
energy (CoQ10 for
ATP)

Vitamin C (ascorbic
acid) as essential
electron donor; Fe?

Vitamin C (ascorbic
acid) as essential
electron donor; Fe?*

Mn?; general
metabolic health

Correct hydroxylation
pattern (requires
vitamin C at step
3-4); cellular heat
shock protein
availability

Intact cell membrane
(choline as
phosphatidylcholine

Consequence of cofactor deficiency

Reduced collagen gene expression;
fewer collagen molecules initiated
regardless of substrate availability

Insufficient procollagen chains
produced; synthesis limited by
substrate or energy deficit

Underhydroxylated proline cannot
form stable triple helix; collagen
degraded before secretion (scurvy at
extreme deficiency)

Insufficient hydroxylysine;
cross-linking impaired; collagen
mechanically weak

Impaired glycosylation reduces
collagen stability and function in
specific tissues

Unstable procollagen that cannot exit
the endoplasmic reticulum; degraded
intracellularly

Impaired secretion; collagen
accumulates in ER causing fibroblast
stress



8. Cleavage of
propeptides
(procollagen —
collagen)

9. Fibril
self-assembly

10. Covalent
cross-linking of
fibrils

11. Protection of
assembled collagen
from oxidative
degradation

BMP-1/procollagen
C-proteinase;
ADAMTS
proteinases

Spontaneous
self-assembly;
fibronectin assists

Lysyl oxidase (LOX)

Matrix
metalloproteinases
(MMPs) degradation
prevented by
antioxidant defence

precursor);
MSM-derived sulfur
for membrane
stability

Zn*-dependent
metalloproteinase
activity

Correct
lysine/hydroxylysine
ratio; correct
molecular dimensions
from steps 3—4

Copper (Cu?*) as
essential lysyl
oxidase cofactor

Glutathione, vitamin
E, vitamin C,
astaxanthin as
antioxidant
protection;
Polypodium
Leucotomos as MMP
inhibitor

Procollagen not cleaved; cannot
self-assemble into fibrils

Disordered fibril formation; reduced
tensile strength of final fiber

Collagen fibers lack tensile strength;
easily broken; arteries, tendons, skin
all structurally weakened

Oxidative stress activates MMPs,
degrading assembled collagen faster
than synthesis replaces it; net collagen
loss

Table 2 identifies 11 distinct points in the collagen synthesis pathway at which a cofactor

deficiency can halt production or degrade the final product. This is the scientific foundation for

the multi-ingredient architecture of Skin Renewal Complex. A formula providing only vitamin C

addresses one step. A formula providing vitamin C and zinc addresses two. Skin Renewal

Complex provides active support at every documented enzymatic step in the pathway — the

complete cofactor chain.

6. Dietary Protein Adequacy: The Substrate Without Which No Cofactor Helps

Skin Renewal Complex provides cofactors, cellular protective agents, and extracellular matrix

components. It does not provide the amino acid substrate for collagen synthesis. This distinction

is important and must be stated clearly.



Collagen is composed primarily of glycine (approximately 33% of all residues), proline and
hydroxyproline (approximately 22% combined), and hydroxyproline derived from proline
through vitamin-C-dependent hydroxylation. The body can synthesise glycine and proline de
novo, but at rates that may be insufficient to sustain collagen synthesis at the level required for
active tissue maintenance — particularly in individuals with low dietary protein intake, increased
collagen turnover from physical activity, or accelerated collagen loss from ageing or

inflammation (Wu et al. 2011; Hou et al. 2019).

Dietary protein adequacy is therefore the foundational prerequisite for collagen synthesis
support. The current European Food Safety Authority protein recommendation for adults is 0.83
g/kg body weight per day as a minimum. However, for connective tissue maintenance —
particularly in active individuals over 40 — intakes of 1.2 to 1.6 g/kg body weight per day are
increasingly supported by the literature as more appropriate (Morton et al. 2015). Many
individuals — particularly those on plant-based diets, calorie-restricted diets, or diets low in
animal protein — do not achieve even the minimum protein recommendation, let alone the

higher intakes optimal for collagen maintenance.

A person consuming 40 g of dietary protein per day while taking Skin Renewal Complex will not
achieve the same collagen synthesis output as a person consuming 100 g of dietary protein per
day while taking the same formula. The cofactors provided by the formula enable the synthesis
pathway to function at maximum efficiency — but that efficiency is applied to whatever
substrate the diet provides. This is the chain argument: the chain is only as strong as its weakest
link. If the weakest link is dietary protein, the formula cannot compensate. Protein-rich food —
animal protein, legumes, dairy, eggs, or high-quality vegan protein combinations — is an

essential lifestyle companion to Skin Renewal Complex, not optional.



7. The Chronobiology of Collagen Synthesis: Why the Midday Timing Matters

7.1. Cortisol and Fibroblast Activity

The morning cortisol awakening response — the surge of cortisol in the 30-45 minutes
following waking — serves multiple biological activation functions but has a specific inhibitory
effect on collagen synthesis. Cortisol directly suppresses fibroblast activity by inhibiting
transforming growth factor-beta (TGF-P) signalling, the primary profibrotic pathway through
which fibroblasts are stimulated to produce collagen. Cortisol also activates matrix
metalloproteinases — the enzymes that degrade assembled collagen — by reducing the
expression of tissue inhibitors of metalloproteinases (TIMPs). During the cortisol peak
(approximately 6:00 to 10:00 a.m.), the balance of collagen synthesis versus degradation shifts
toward degradation. This is not pathological — it is a normal circadian programme. The
activation phase prioritises energy mobilisation and immune surveillance over tissue

construction.

7.2. The Post-Cortisol-Decline Fibroblast Activation Window

As cortisol declines through the mid-morning into midday — approximately 10:00 a.m. to 2:00
p.m. — TGF-B signalling is disinhibited and fibroblast collagen synthesis activity rises. This
window represents the period of peak fibroblast receptivity within the circadian cycle. Delivering
the complete cofactor network for collagen synthesis during this window ensures that the
enzymatic machinery required at every step of the synthesis pathway is available precisely when

fibroblast synthetic activity is at its biological maximum. Taking collagen cofactors in the



evening or at night — when cortisol is at nadir and fibroblast proliferation slows — misaligns

cofactor delivery with the circadian programme of fibroblast biology.

The recommended administration time for Skin Renewal Complex is late morning —
approximately 10:00 a.m. to 12:00 p.m. — taken with a meal or snack containing adequate
protein. This timing is anchored to the period in which cortisol begins its active decline from the
morning peak. As cortisol levels fall from their 8:00 to 9:00 a.m. maximum, TGF-f inhibition on
fibroblasts is progressively released and collagen synthesis activity rises toward its circadian
maximum. Delivering the complete cofactor network during the cortisol decline — rather than
after it is complete — ensures that the enzymatic machinery arrives precisely as fibroblast
biology shifts from the activation programme to the construction programme. This is the specific
chronobiological rationale for the position of Skin Renewal Complex in the EscapeMed 30D

system as the late morning formula.

7.3. Nocturnal Collagen Repair: Why the Night Layer Also Matters

The collagen synthesis argument does not end at midday. During sleep, particularly during
slow-wave sleep phases, growth hormone secretion peaks and drives tissue anabolism —
including collagen synthesis and extracellular matrix repair. Fibroblasts that have been activated
during the post-cortisol-decline window continue their collagen production during the early
overnight hours. The CoQ10 and glutathione in Skin Renewal Complex, delivered at midday,
provide mitochondrial energy support and antioxidant protection that benefit fibroblast function
through the afternoon and into the overnight repair period. This is why Skin Renewal Complex

and the EscapeMed 30D system’s night formulas — Magnesium PM and Super Sleep — are



functionally synergistic: the daytime cofactor delivery and the overnight recovery support are

two phases of the same biological programme.

8. Skin Renewal Complex: Formula Architecture and Flexible Dosing

Skin Renewal Complex delivers 14 active ingredients in a vegetarian HPMC size 00 capsule.
Each capsule contains a half-dose of each active ingredient, enabling flexible dosing between
one capsule per day (maintenance dose) and two capsules per day (standard dose as used in the
EscapeMed 30D pilot study). The one-capsule dose is appropriate for long-term maintenance
use, for individuals with lighter connective tissue support needs, and for complying with
conservative regulatory thresholds for specific ingredients. The two-capsule dose delivers the full
clinically targeted level of each active ingredient. All doses below are confirmed from the
official product specification dated 11.03.2025 and presented at both dose levels. Products are
manufactured by a GMP-certified contract manufacturer in the European Union, in compliance
with EU food supplement regulations, HACCP, and GMP quality standards. All ingredients are
suitable for vegans and vegetarians, non-GMO, allergen-free, and gluten-free as confirmed in the

product regulatory statements.

9. Ingredient-by-Ingredient Formulation Rationale

9.1. Methylsulfonylmethane (MSM, 99%)

One capsule: 250 mg. Two capsules: 500 mg.



The largest active ingredient by mass in Skin Renewal Complex, MSM is a naturally occurring
organic sulfur compound found in plants, animals, and humans. Sulfur is the third most abundant
mineral in the human body and an essential component of collagen and keratin — the disulfide
bonds in keratin provide the structural rigidity of hair shafts and nail plates, while cystine
cross-links contribute to connective tissue protein stability. MSM provides bioavailable organic
sulfur that cannot be obtained in adequate quantities from typical modern diets, particularly in

individuals with low meat consumption.

Beyond sulfur provision, MSM has demonstrated anti-inflammatory activity in published clinical
trials, reducing joint pain, swelling, and stiffness in osteoarthritis through inhibition of NF-«xB
inflammatory signalling and reduction of inflammatory cytokines including interleukin-1f and
tumour necrosis factor-alpha (Debbi et al. 2011; Usha and Naidu 2004). Anti-inflammatory
activity at the connective tissue level directly protects existing collagen from MMP-mediated
degradation. MSM also demonstrates antioxidant activity and has been shown to reduce
exercise-induced muscle damage and accelerate recovery — relevant for the athletic and active

population target segment.

Experienced benefit: reduced joint pain and stiffness; improved hair and nail strength; reduced

exercise recovery time; anti-inflammatory support for connective tissue protection.

EU authorized health claim: not applicable for MSM as a standalone claim; mechanism-based

framing applies.

9.2. L-Glutathione (98%)

One capsule: 100 mg. Two capsules: 200 mg.



Glutathione is the master antioxidant of the cell — a tripeptide of glycine, cysteine, and
glutamate that exists in every cell of the human body and serves as the primary intracellular
defence against reactive oxygen species, reactive nitrogen species, and electrophilic toxins. In
the context of collagen synthesis, glutathione performs three distinct functions. First, it protects
fibroblasts from oxidative stress that would trigger apoptosis and reduce the active fibroblast
population available for collagen synthesis. Second, it regenerates oxidised vitamin C back to its
active reduced form — ensuring that the vitamin C required for prolyl and lysyl hydroxylation
(steps 3 and 4 in Table 2) is continuously available rather than consumed in a single reaction
cycle. Third, it inhibits the oxidative activation of matrix metalloproteinases that degrade

assembled collagen in the extracellular matrix.

Oral glutathione bioavailability has historically been debated, as early studies suggested
extensive intestinal degradation. More recent research using stable isotope labelling has
demonstrated that reduced L-glutathione at doses of 500 mg per day or more does increase
plasma and erythrocyte glutathione concentrations (Richie et al. 2015). At 100 mg per capsule
(200 mg at two capsules), the dose in Skin Renewal Complex is modest relative to Richie et al.’s
study dose but operates synergistically with NAC — the formula’s glutathione precursor —
which provides the rate-limiting substrate (cysteine) for endogenous glutathione synthesis,

amplifying the total glutathione-supporting effect of the two ingredients combined.

Experienced benefit: enhanced cellular antioxidant protection; reduced oxidative skin ageing;

supports the recycling of vitamin C for continuous collagen synthesis.

9.3. Hyaluronic Acid (95%)

One capsule: 50 mg. Two capsules: 100 mg.



Hyaluronic acid (HA) is a glycosaminoglycan — a long-chain polysaccharide that forms the
primary water-binding matrix of the extracellular space in which collagen fibers are embedded.
HA molecules can bind up to 1,000 times their own weight in water, providing the turgor and
hydration that gives skin its fullness, joint cartilage its shock-absorbing capacity, and connective
tissue its lubrication properties. HA is present in the skin dermis, joint synovial fluid, vitreous
humor of the eye, and the extracellular matrix of virtually every connective tissue in the body. Its

concentration in the skin decreases significantly with age.

The clinical evidence for oral HA supplementation has strengthened substantially in recent years.
Gao and colleagues (2023) published a double-blind randomised controlled trial in 129
participants demonstrating that oral HA administration significantly promoted skin hydration
after 2 to 8 weeks across both young and elderly groups, skin tone improvement after 4 to 8
weeks, and measurable increase in epidermal thickness at 12 weeks. A 2025 randomised
controlled trial published in Scientific Reports (n=150 healthy adults) confirmed that oral sodium
hyaluronate improved skin hydration, barrier function, and signs of ageing compared to placebo.
The mechanism involves intestinal absorption of HA fragments followed by distribution to
connective tissues and direct incorporation into the extracellular matrix, confirmed by
scintigraphic imaging showing HA appearing in joints, vertebrae, and salivary glands within 4

hours of ingestion (Gao et al. 2023).

Experienced benefit: improved skin hydration and fullness; joint lubrication and reduced friction;

extracellular matrix volume restoration.

EU authorized health claim: not available for HA as a food supplement ingredient;

mechanism-based and observational framing applies.



9.4. Vitamin C (Ascorbic Acid, 99%)

One capsule: 50 mg (56% NRV). Two capsules: 100 mg (111% NRYV, 125% NRV at two capsules
including the vitamin C co-delivered via Magnesium AM ascorbate in the complete EscapeMed

30D system).

Vitamin C is the single most critical cofactor in the collagen synthesis pathway and the
ingredient most likely to be the rate-limiting step in collagen production in the global population.
As documented in Table 2, vitamin C is required as an electron donor for prolyl-4-hydroxylase
and lysyl hydroxylase — the enzymes that hydroxylate proline and lysine residues in procollagen
at steps 3 and 4 of the synthesis cascade. Without adequate hydroxylation at these steps,
procollagen cannot form a stable triple helix and is degraded intracellularly before secretion. The
clinical consequence of severe vitamin C deficiency — scurvy — is characterised by collagen
structural failure across multiple tissue types simultaneously: bleeding gums (gingival collagen),
petechiae (capillary basement membrane collagen), joint pain (cartilage), and impaired wound

healing.

Beyond its role as an enzymatic cofactor, vitamin C is a potent antioxidant in the aqueous phase,
protecting fibroblasts and newly synthesised collagen from oxidative damage. It regenerates
vitamin E from its oxidised form, synergistically extending the lipid-phase antioxidant protection

provided by vitamin E in Skin Renewal Complex.

EU authorized health claims: vitamin C contributes to normal collagen formation for the normal
function of skin, bones, cartilage, gums, and teeth; and to the protection of cells from oxidative

stress.



Experienced benefit: direct collagen synthesis cofactor; antioxidant protection of newly formed

collagen; immune support.

9.5. Biotin (Vitamin B7, 98%)

One capsule: 2.5 mg (5,000% NRV). Two capsules: 5.0 mg (10,000% NRV).

Biotin is a water-soluble B-vitamin essential for fatty acid synthesis, amino acid catabolism, and
gene expression regulation. In the context of connective tissue health, biotin supports keratin
infrastructure for hair shafts and nail plates, fibroblast proliferation and fatty acid synthesis for
cell membrane integrity, and sebaceous gland regulation. EU authorized health claims include

contributions to the maintenance of normal hair and normal skin.

The biotin dose in Skin Renewal Complex — 2.5 mg per capsule (5,000% NRV) — substantially
exceeds the recommended daily intake of 30 mcg (0.030 mg). This high dose is formulated
intentionally and deserves specific scientific explanation, particularly in relation to the consumer

concern that high-dose biotin supplements may cause acne.

The biotin-acne concern arises from a theoretical mechanism: biotin and pantothenic acid
(vitamin B5) share intestinal absorption pathways. At very high biotin doses — typically the
5,000 to 10,000 mcg (5 to 10 mg) per capsule doses found in standalone ‘hair, skin, and nails’
supplements — competitive interference with pantothenic acid absorption has been proposed to
reduce B5 availability, potentially increasing sebum production via sebaceous gland dysfunction.
However, the scientific evidence for this mechanism is largely theoretical and based on isolated
case reports rather than controlled clinical data (Lipner 2020; Zamil et al. 2020). Controlled

studies have not demonstrated a causal link between biotin supplementation and acne.



More importantly, the acne concern applies specifically to standalone high-dose biotin products
without antioxidant co-delivery. Skin Renewal Complex is not a standalone biotin supplement. It
delivers 2.5 mg biotin (5,000% NRV) alongside a comprehensive antioxidant complex: 100 mg
glutathione, 25 mg CoQ10, 1 mg astaxanthin, 50 mg vitamin C, 20 mg vitamin E, and 50 mg
NAC. This antioxidant environment directly counters the inflammatory and oxidative
mechanisms through which excess keratin stimulation could theoretically contribute to
comedone formation. Additionally, zinc bisglycinate in the formula — at 2.5 mg elemental zinc
— has well-documented anti-acne properties: it reduces sebum production, exhibits
antimicrobial activity against Cutibacterium acnes, and reduces the inflammatory response to
skin colonisation. The formula is, by design, net anti-acne rather than pro-acne: the biotin
provides its keratin-supporting benefit while the antioxidant and zinc complex addresses the

theoretical acne-promoting mechanism.

EU authorized health claims: biotin contributes to the maintenance of normal hair and normal

skin.

Experienced benefit: improved hair shaft strength and growth rate; nail plate hardness and

growth; skin cell turnover support.

9.6. Zinc Bisglycinate (providing 2.5 mg elemental Zinc)

One capsule: 2.5 mg elemental Zn (25% NRV). Two capsules: 5.0 mg elemental Zn (50% NRV).

Form: zinc bisglycinate (20% zinc, 12.5 mg total salt per capsule).

Zinc is an essential trace element required for the activity of more than 300 enzymes, including
the metalloproteinases that remodel the extracellular collagen matrix, the RNA polymerases that

drive collagen gene transcription, and the zinc finger transcription factors that regulate fibroblast



proliferation and differentiation. Zinc deficiency directly impairs collagen synthesis and wound
healing — a well-established clinical observation confirmed in controlled studies of zinc
supplementation in wound healing (Lin et al. 2018). In addition, zinc has documented anti-acne
activity: it reduces sebaceous gland size and sebum production, inhibits Cutibacterium acnes, and
reduces the inflammatory response to skin colonisation. Multiple randomised controlled trials

have confirmed the efficacy of oral zinc supplementation in reducing inflammatory acne lesions.

The bisglycinate form is selected for its superior bioavailability via the amino acid transporter
pathway and its excellent gastrointestinal tolerability compared to zinc sulfate or zinc oxide,

which commonly cause nausea at equivalent elemental zinc doses.

EU authorized health claims: zinc contributes to normal DNA synthesis, normal protein
synthesis, maintenance of normal skin, maintenance of normal hair and nails, and protection of

cells from oxidative stress.

Experienced benefit: collagen gene transcription support; wound healing acceleration; anti-acne

activity; hair and nail structural support.

9.7. Copper Bisglycinate (providing 0.25 mg elemental Copper)

One capsule: 0.25 mg elemental Cu (25% NRV). Form: copper bisglycinate (28%, 0.89 mg total

salt per capsule). Two capsules: 0.50 mg elemental Cu (50% NRV).

Copper is the essential cofactor for lysyl oxidase — the enzyme responsible for the covalent
cross-linking of collagen and elastin fibers in the extracellular matrix (step 10 in Table 2). This
cross-linking step is the one that gives collagen its tensile strength: without functional lysyl
oxidase activity, individual collagen molecules can self-assemble into fibrils but cannot be

locked into the mechanically strong, organised fiber structures that give tendons, ligaments, skin,



and arterial walls their resilience. Copper deficiency produces collagen that is structurally
present but functionally fragile — a distinction invisible to any measurement that counts total

collagen quantity but critical for the mechanical properties of connective tissue.

The bisglycinate form provides superior absorption and tolerability compared to copper sulfate
or copper gluconate at equivalent elemental doses. The dose (0.25 mg per capsule, 0.50 mg at
two capsules) is calibrated to provide meaningful lysyl oxidase cofactor support without
approaching the levels associated with copper toxicity (EFSA upper limit is 5 mg per day for

adults).

EU authorized health claim: copper contributes to normal connective tissue and skin.

Experienced benefit: cross-linking of newly synthesised collagen fibers for tensile strength;

vascular wall collagen integrity; skin elasticity.

9.8. Choline Bitartrate (98%)
One capsule: 50 mg choline (from 51 mg choline bitartrate). Two capsules: 100 mg choline.

Choline is an essential nutrient required for the synthesis of phosphatidylcholine — the primary
phospholipid of cell membranes — and for the production of acetylcholine. In the context of
collagen synthesis, choline’s role is at the level of fibroblast membrane integrity and vesicular
transport. Procollagen is transported from the endoplasmic reticulum to the Golgi apparatus and
thence to the extracellular space via vesicular secretion — a process that requires healthy,
phosphatidylcholine-rich membranes for vesicle formation, budding, and fusion. Choline
insufficiency impairs membrane phospholipid composition, compromising the secretory pathway

through which procollagen exits the cell. Choline is also required for liver phosphatidylcholine



synthesis — relevant because the liver is a major site of collagen turnover and the primary organ

processing the amino acid substrate for connective tissue synthesis.

Experienced benefit: supports the cellular membrane integrity required for efficient procollagen

secretion and fibroblast function.

EU authorized health claim: choline contributes to normal lipid metabolism and maintenance of

normal liver function.

9.9. Astaxanthin (5%)

One capsule: 1.0 mg astaxanthin (from 20 mg extract). Two capsules: 2.0 mg astaxanthin (from

40 mg extract).

Astaxanthin is a xanthophyll carotenoid derived from Haematococcus pluvialis microalgae,
recognised as one of the most potent naturally occurring antioxidants — with singlet oxygen
quenching activity estimated at 6,000 times that of vitamin C and 550 times that of vitamin E.
Unlike many antioxidants, astaxanthin is both lipid-soluble and water-soluble, enabling it to span
cell membranes and protect both the lipid bilayer and the aqueous interior simultaneously. It

crosses the blood-brain barrier and reaches peripheral tissues including skin dermis.

In the specific context of collagen and skin biology, astaxanthin has demonstrated: inhibition of
UV-induced MMP-1 (collagenase) activation in fibroblasts, directly protecting assembled
collagen from UV-driven degradation; reduction of skin wrinkle depth and improvement of skin
elasticity in published human clinical trials (Tominaga et al. 2012); protection of fibroblasts from
oxidative stress-induced apoptosis; and anti-inflammatory activity reducing the cytokine
environment that activates collagen-degrading enzymes. At 1 mg per capsule, astaxanthin

provides meaningful photoprotective and antioxidant benefit at a dose consistent with the



published efficacy range (4-8 mg per day for visible skin effects in trials, though synergistic
antioxidant delivery from the formula’s other components — glutathione, CoQ10, vitamin C,

vitamin E — may reduce the threshold dose required).

Experienced benefit: fibroblast protection from UV-induced collagen degradation; antioxidant

defence in both lipid and aqueous phases; anti-inflammatory activity.

9.10. Vitamin E (D-Alpha Tocopheryl Acetate, 50%)

One capsule: 20 mg vitamin E (from 40 mg D-Alpha Tocopheryl Acetate). Two capsules: 40 mg

vitamin E.

D-Alpha Tocopheryl Acetate is the most biologically active form of vitamin E, a fat-soluble
antioxidant that protects cell membranes, lipoproteins, and lipid-rich cellular compartments from
peroxidation. In the extracellular matrix, vitamin E protects the lipid components of fibroblast
membranes and the sebaceous gland secretions that form part of the skin’s surface barrier.
Vitamin E and vitamin C work synergistically: vitamin E scavenges lipid peroxyl radicals in cell
membranes; the oxidised vitamin E radical is then regenerated by vitamin C in the aqueous
phase, extending the functional lifespan of both antioxidants. This vitamin C-vitamin E
antioxidant cycle is one of the most important endogenous protective mechanisms in skin

biology.
EU authorized health claim: vitamin E contributes to the protection of cells from oxidative stress.
Experienced benefit: lipid-phase antioxidant protection of fibroblast membranes; synergistic

antioxidant cycling with vitamin C; skin lipid barrier integrity support.

9.11. Rice Bran Extract — Phytoceramides (3% ceramide)



One capsule: 0.15 mg ceramide (from 5 mg rice bran extract). Two capsules: 0.30 mg ceramide

(from 10 mg extract).

Ceramides are the primary lipid component of the stratum corneum — the outermost layer of the
skin — constituting approximately 50% of its lipid content and forming the physical barrier that
prevents transepidermal water loss. Ceramide depletion from UV exposure, ageing, detergent
use, or skin condition disrupts the barrier, increasing water loss and allowing environmental
irritants to penetrate. Oral phytoceramides from plant sources (rice bran, wheat, konjac) have
demonstrated ability to restore stratum corneum lipid content and reduce transepidermal water
loss in published clinical studies (Boisnic et al. 2013). The dose per capsule (0.15 mg ceramide)
is in the range used in positive clinical trials. The rice bran source is entirely vegan and free from

the allergen concerns of wheat-derived ceramides.

Experienced benefit: restored skin barrier lipid content; reduced transepidermal water loss;

improved skin hydration from the outside layer inward.

9.12. Polypodium Leucotomos Extract 10:1

One capsule: 35.80 mg extract (10:1 concentration). Two capsules: 71.60 mg extract.

Polypodium Leucotomos is a tropical fern native to Central and South America with a long
history of traditional use. Its dried extract contains a complex of polyphenolic compounds
including caffeic acid, ferulic acid, vanillic acid, anapsos, and chlorogenic acid. In skin biology,
Polypodium Leucotomos demonstrates two primary mechanisms relevant to collagen protection:
antioxidant protection of skin cells from UV-induced reactive oxygen species generation; and
inhibition of UV-triggered matrix metalloproteinase activation — particularly MMP-1

(interstitial collagenase) — that is the primary mechanism of photodamage-driven collagen



degradation. Multiple clinical studies have confirmed Polypodium Leucotomos extract’s
photoprotective efficacy as an oral supplement complement to topical sunscreen, with
demonstrated reduction in UV-induced erythema and DNA damage (Middelkamp-Hup et al.
2004). Its anti-inflammatory activity also reduces the NF-kB driven inflammatory pathway that

promotes MMP expression.

Experienced benefit: protection of existing collagen from UV-induced degradation;

anti-inflammatory protection of fibroblasts; complementary to topical photoprotection.

9.13. CoQ10 — Coenzyme Q10 (Ubiquinone, 98%)
One capsule: 25 mg. Two capsules: 50 mg.

CoQ10 (ubiquinone) is the primary lipid-soluble component of the mitochondrial electron
transport chain and one of the most important cellular antioxidants. Its biological concentration
declines with age — significantly from approximately age 35-40 onward — reducing both
mitochondrial energy efficiency and cellular antioxidant capacity simultaneously. In fibroblasts,
CoQ10 serves two functions directly relevant to collagen synthesis. First, it supports ATP
production through Complex I and III of the electron transport chain: collagen synthesis is
energetically intensive, requiring ATP at multiple steps including procollagen chain elongation,
triple helix chaperone activity, and vesicular secretion. Second, CoQI10 in its reduced form
(ubiquinol) acts as a lipid-phase antioxidant in fibroblast mitochondrial membranes, protecting
the energy-producing machinery from oxidative damage that would reduce cellular collagen

synthesis capacity.

At 25 mg per capsule (50 mg at two capsules), the CoQ10 dose in Skin Renewal Complex is at

the lower end of supplementation ranges studied clinically (typically 100-300 mg for



cardiovascular and neurological applications) but appropriate for the specific purpose of
fibroblast mitochondrial support within a multi-ingredient formula. The Ubiquinone form has
established bioavailability when taken with food containing fat — which the recommended

midday meal provides.

Experienced benefit: mitochondrial energy support for collagen-synthesising fibroblasts;
protection of fibroblast mitochondria from oxidative damage; nocturnal cellular repair support

extending into the overnight recovery phase.

9.14. N-Acetyl-Cysteine (NAC, 98%)

One capsule: 50 mg. Two capsules: 100 mg.

N-Acetyl-Cysteine is the most bioavailable cysteine precursor available in dietary supplement
form. Cysteine is the rate-limiting amino acid in glutathione synthesis — the tripeptide whose
biosynthesis from glycine, cysteine, and glutamate is limited by cysteine availability in the
majority of individuals. By providing pre-acetylated cysteine that is absorbed intact and
de-acetylated inside cells to release free cysteine, NAC replenishes intracellular cysteine pools
and drives endogenous glutathione synthesis. In Skin Renewal Complex, NAC and glutathione
operate as a dual glutathione delivery system: L-glutathione provides direct exogenous
glutathione while NAC ensures that intracellular synthesis is not rate-limited by cysteine
availability, together producing a substantially greater increase in total cellular glutathione than

either ingredient alone.

NAC also directly provides sulfur — through its cysteine moiety — for keratin synthesis in hair

shafts and nail plates, complementing the sulfur provided by MSM. Additionally, NAC has



well-documented anti-inflammatory activity through inhibition of NF-kB signalling, reducing the

inflammatory cytokine environment that drives MMP-mediated collagen degradation.

Experienced benefit: amplification of endogenous glutathione synthesis; additional sulfur for

keratin in hair and nails; anti-inflammatory protection of the extracellular collagen matrix.

10. Formula Tables

Table 3. Skin Renewal Complex ingredient architecture: confirmed active doses at

1-capsule and 2-capsule levels, collagen pathway step, and primary mechanism.

Ingredient

MSM (99%)

L-Glutathione
(98%)

Hyaluronic Acid
(95%)

Vitamin C (99%)

Biotin / Vitamin
B7 (98%)

Zinc bisglycinate
(20% Zn)

1
capsule

250 mg

100 mg

50 mg

50 mg
(56%
NRV)

2.5 mg
(5,000%
NRV)

2.5mg
Zn
(25%
NRV)

2
capsule
S

500 mg

200 mg

100 mg

100 mg
(111%
NRV)

5.0 mg
(10,000
% NRV)

5.0 mg
Zn
(50%
NRV)

Pathway step

Substrate +
anti-MMP

Step 11:
antioxidant
protection; vitamin
C regeneration

Extracellular
matrix hydration
scaffold

Steps 3+4:
essential
enzymatic cofactor

Step 1: gene
expression +
keratin

Steps 1+8+11:
transcription,
cleavage,
remodelling

Primary mechanism

Bioavailable organic sulfur for keratin and
collagen; anti-inflammatory NF-kB inhibition
protecting assembled collagen from MMP
degradation

Master antioxidant protecting fibroblasts;
regenerates vitamin C for continuous
prolyl/lysyl hydroxylation; inhibits MMP
oxidative activation

Water-binding glycosaminoglycan forming the
matrix in which collagen fibers are embedded;
oral HA clinically confirmed to improve skin
hydration, skin tone, and epidermal thickness
(Gao et al. 2023)

Electron donor for prolyl-4-hydroxylase and
lysyl hydroxylase; the rate-limiting collagen
synthesis cofactor globally; antioxidant
protection; vitamin E regeneration

Fatty acid synthesis for fibroblast membrane
integrity; keratin infrastructure for hair and
nails; countered against acne risk by formula’s
antioxidant complex and zinc

Zinc finger transcription factors for collagen
gene expression; metalloproteinase activity for
procollagen cleavage; anti-acne (reduces
sebum, antimicrobial, anti-inflammatory)



Copper
bisglycinate (28%
Cu)

Choline Bitartrate
(98%)

Astaxanthin (5%)

Vitamin E (50%)

Phytoceramides
(rice bran, 3%)

Polypodium
Leucotomos 10:1

CoQ10/
Ubiquinone
(98%)

NAC/
N-Acetyl-Cystein
e (98%)

0.25 mg
Cu
(25%
NRV)

50 mg
choline

1.0 mg
(20 mg
extract)

20 mg

0.15mg
ceramid
e

35.8 mg

extract

25 mg

50 mg

0.50 mg
Cu
(50%
NRV)

100 mg
choline

2.0 mg
(40 mg
extract)

40 mg

0.30 mg
ceramid
e

71.6 mg

extract

50 mg

100 mg

Step 10:
cross-linking
(CRITICAL)

Step 7: secretion
membrane
integrity

Step 11:
antioxidant +
MMP inhibition

Step 11:
lipid-phase
antioxidant

Skin barrier — not
direct synthesis
pathway

Step 11: MMP
inhibition +
photoprotection

Step 2: cellular
energy for
synthesis

Step 11:
glutathione
synthesis precursor

Essential cofactor for lysyl oxidase — the
enzyme that cross-links collagen fibrils into
mechanically strong fibers; without copper,
collagen is structurally present but
mechanically fragile

Phosphatidylcholine precursor for fibroblast
membrane integrity supporting vesicular
procollagen secretion; liver lipid metabolism
support

Potent antioxidant in both lipid and aqueous
phases; inhibits UV-induced MMP-1 activation;
protects fibroblasts from oxidative damage;
spans cell membrane for dual-phase protection

Fat-soluble antioxidant protecting cell
membranes and lipid-phase collagen
environment; regenerated by vitamin C
enabling antioxidant cycle

Restores stratum corneum lipid content;
reduces transepidermal water loss; skin barrier
function support from the outermost layer
inward

Polyphenolic antioxidants inhibiting
UV-triggered MMP activation; photoprotection
for existing dermal collagen; anti-inflammatory
NF-«B inhibition

Mitochondrial Complex I/III component for
ATP production in collagen-synthesising
fibroblasts; lipid-phase mitochondrial
antioxidant; declines with age reducing
fibroblast energy capacity

Rate-limiting cysteine precursor for
endogenous glutathione synthesis; amplifies the
direct glutathione co-delivered in the formula;
provides sulfur for keratin; anti-inflammatory

Table 4. Biological layer coverage: what Skin Renewal Complex addresses and what

requires complementary support.

Biological Layer

1. Collagen synthesis

enzymatic cofactors

2. Cellular

antioxidant protection

of fibroblasts

Ingredients addressing this

layer

Glutathione (master antioxidant
+ vitamin C regeneration);
NAC (glutathione precursor);
CoQ10 (mitochondrial);

Vitamin C (steps 3+4); zinc
(steps 1+8); copper (step 10);
choline (step 7); CoQ10 (step 2)

Coverage

v v v FullAll
documented synthesis
steps covered

a4
FullSix-component
synergistic antioxidant
complex

Complementary support

Dietary protein adequacy
(essential substrate)

Magnesium PM and Super
Sleep (nocturnal
antioxidant recycling via
gluconate and melatonin)



3. Extracellular
matrix protection
from degradation

4. Extracellular
matrix hydration and
volume

5. Hair and nail
structural support

6. Chronobiological
timing (fibroblast
window)

vitamin C (aqueous phase);
vitamin E (lipid phase);
astaxanthin (dual-phase)

Glutathione (MMP inhibition
via antioxidant); astaxanthin
(UV-induced MMP-1
inhibition); Polypodium
Leucotomos (MMP
photoprotection + NF-«xB);
MSM (anti-inflammatory MMP
suppression); zinc (MMP
remodelling balance)

Hyaluronic acid (water-binding
ECM scaffold); phytoceramides
(stratum corneum barrier lipids)

MSM (organic sulfur for keratin
disulfide bonds); biotin (keratin
infrastructure); zinc (nail plate
formation); NAC (sulfur +
glutathione support)

Midday administration aligned
to post-cortisol-decline
fibroblast activation peak

v vV FullMultiple
independent MMP
protection pathways

v v v FullBoth
internal ECM and
surface barrier
addressed

v v v/ FullAll
keratin-specific
mechanisms covered

v v/ v/ FullThis paper
establishes the first
documented scientific
basis for midday
collagen supplement
timing

Topical sunscreen for UV
protection at surface;
vitamin D adequacy

Adequate water intake;
humectant skincare

Adequate dietary protein
for keratin substrate

Morning Magnesium AM
(cortisol activation
support); evening/night
Super Sleep + Magnesium
PM (repair phase support)

Table 5. Target population guide: who benefits most, primary connective tissue deficit,

expected benefits, and dosing recommendation.

Population

Adults 35-50:
active skin
ageing

Adults 50+:
visible and
structural
ageing

Primary connective
tissue deficit
mechanism

Progressive net
collagen loss at 1%
per year; increasing
UV photodamage
accumulation;
beginning hormonal
decline

Accelerated collagen
loss; CoQ10 decline
reducing fibroblast
energy; hormonal
decline (oestrogen
PLOD enzyme

Key benefits from
Skin Renewal
Complex

Complete cofactor
support halting the
dietary bottleneck in
collagen synthesis;
antioxidant protection
of existing collagen
from UV-MMP
degradation; ECM
hydration restoration

CoQ10 restores
fibroblast mitochondrial
function; multi-cofactor
support maximises
remaining fibroblast
synthetic capacity;

Most relevant
ingredients

Vitamin C; zinc;
copper; glutathione +
NAC; astaxanthin; HA

CoQ10; copper;
vitamin C; zinc; MSM

Dose
recommendation

1 cap/day
maintenance; 2
caps/day during
intensive skin
fitness periods

2 caps/day
consistently



Perimenopaus
al and
postmenopaus
al women

Athletes and
physically
active
individuals

Individuals
with joint
concerns
(early OA,
mobility)

Hair and nail
concern
population

Plant-based /
low protein
dietary pattern

reduction in
women); reduced
dietary protein
intake common

Oestrogen decline
reduces PLOD1/2
enzyme expression
(lysyl hydroxylase);
accelerated skin
collagen loss of
approximately 30%
in first 5 years
post-menopause
(Brincat et al. 2005)

Increased collagen
turnover in tendons,
ligaments, and
cartilage from
mechanical loading;
elevated oxidative
stress from training;
post-exercise MMP
activation degrading
ECM

Type II and Type I
collagen degradation
in cartilage and
periarticular
connective tissue;
inflammation-driven
MMP activation;
HA depletion in
synovial fluid

Keratin structural
deficit from low
sulfur intake, biotin
insufficiency, or zinc
deficiencys; follicle
oxidative stress;
poor scalp
vascularisation

Risk of dietary
protein insufficiency
reducing collagen
synthesis substrate;
risk of zinc and
copper deficiency
from low
bioavailability in

copper cross-linking
support for structural
collagen integrity

Vitamin C and copper
directly support the
lysyl hydroxylation
steps most affected by
oestrogen decline;
complete cofactor
support compensates
for reduced enzymatic
efficiency

MSM
anti-inflammatory
protection of
exercise-stressed
connective tissue;
antioxidant complex
reducing
exercise-induced
oxidative damage;
collagen synthesis
cofactors support
adaptation to training
loads

HA restores synovial
fluid hydration; copper
supports collagen
cross-linking in
cartilage matrix; MSM
reduces joint
inflammation; zinc
supports tissue
remodelling

MSM + NAC provide
organic sulfur for
keratin disulfide bonds;
biotin supports keratin
infrastructure; zinc
supports follicle health
and sebum regulation

Zinc and copper in
bisglycinate form
(superior bioavailability
vs plant-food mineral
forms); complete
cofactor network
compensating for

Vitamin C; copper;
zinc; CoQ10;
glutathione

MSM,; zinc; copper;

vitamin C; astaxanthin;

CoQ10

Hyaluronic acid;
MSM; copper; zinc;
Polypodium
Leucotomos

MSM; biotin; NAC;
zinc; copper

Zinc; copper; vitamin
C; MSM; biotin

2 caps/day;
consider timing
with Magnesium
AM and PM for
full system synergy

2 caps/day; take
midday with
protein-containing
meal; pair with
Super Sleep for
nocturnal repair

2 caps/day
consistently;
minimum 12-week
treatment period
for cartilage
outcomes

1 cap/day for
prevention; 2
caps/day for active
hair loss or nail
concern; minimum
8-week course

2 caps/day; dietary
protein assessment
essential; consider
protein
supplementation if
intake below 1.2
g/kg/day



Table 6. Symptom-to-mechanism mapping: lived experience, biological target, relevant

plant foods; vitamin
C often adequate but
copper commonly
insufficient

ingredient, and expected onset.

Symptom /
Experience

Skin dullness,
fine lines, loss of
firmness

Dry skin /
impaired skin
barrier

Joint pain and
stiffness

Hair thinning /
increased
shedding

Brittle or
slow-growing
nails

Slow wound
healing

Underlying biological
mechanism

Net collagen loss
exceeding synthesis;
reduced ECM hydration;
increasing cross-link
degradation

Ceramide depletion in
stratum corneum;
increased transepidermal
water loss; ECM volume
loss

Type II collagen
degradation in cartilage;
synovial HA depletion;
joint inflammation
driving MMP activity

Follicle keratin
structural deficit;
oxidative follicle stress;
zinc or biotin
insufficiency affecting
follicle function

Keratin plate structural
deficit; sulfur and biotin
insufficiency; poor nail
bed vascularity

Insufficient collagen
synthesis at wound site;

dietary mineral
insufficiency

Relevant ingredient Dose
and action
Vitamin C + copper 2 caps/day

(cofactors for synthesis
and cross-linking); HA
(ECM hydration);
astaxanthin +
Polypodium
Leucotomos (MMP
protection)

Phytoceramides (stratum
corneum lipid
restoration); HA (ECM
hydration); vitamin E
(lipid barrier antioxidant
protection)

MSM
(anti-inflammatory); HA
(synovial hydration);
zinc (remodelling
balance); copper
(cross-link restoration);
Polypodium
Leucotomos (MMP
inhibition)

1-2 caps/day

2 caps/day

Biotin (keratin
infrastructure); MSM +
NAC (organic sulfur for
keratin); zinc (follicle
support and sebum
regulation); glutathione
(follicle antioxidant
protection)

2 caps/day

Biotin (keratin
infrastructure); MSM +
NAC (sulfur for nail
plate disulfide bonds);
zinc (nail plate
formation)

1-2 caps/day

Zinc (critical for wound
healing); vitamin C

2 caps/day

Expected onset

6-12 weeks

4-8 weeks

8—12 weeks

812 weeks (hair
cycle timing)

6-10 weeks (nail
growth rate)

2—4 weeks for
acute wounds; 8+



zinc deficiency (collagen synthesis weeks for chronic

impairing wound cofactor at repair site); impairment

healing cascade; vitamin = glutathione + NAC

C deficiency reducing (antioxidant protection

procollagen of healing tissue)

hydroxylation at repair

site
Photodamage / UV-driven MMP-1 Polypodium 2 caps/day + 6-12 weeks for
UV-accelerated activation degrading Leucotomos (MMP-1 topical measurable dermal
ageing dermal Type I collagen; = photoprotection); sunscreen protection

UV-induced fibroblast astaxanthin (UV

apoptosis; oxidative antioxidant); vitamin C

DNA damage in skin + E + glutathione

cells (comprehensive UV

antioxidant defence)

General fatigue Mitochondrial CoQ10 CoQ10 (mitochondrial 2 caps/day 4-8 weeks
and reduced decline reducing cellular = Complex I/III support

physical energy efficiency; for cellular energy);

recovery oxidative stress from glutathione + NAC

physical or mental load = (mitochondrial
antioxidant protection);
MSM
(anti-inflammatory
recovery support)

11. Skin Renewal Complex vs Hydrolysed Collagen Peptides: A Structured

Comparison

The following comparison clarifies the mechanistic distinction between the dominant
commercial collagen supplement category and the approach of Skin Renewal Complex. These
approaches are not mutually exclusive — they operate at different levels of the collagen biology

— but they are frequently confused in consumer and clinical communication.

Hydrolysed collagen peptides (bovine or marine): provide exogenous glycine, proline, and
hydroxyproline peptides; stimulate fibroblasts via proline-hydroxyproline signalling; absorbed as

dipeptides that appear in plasma and reach connective tissues. They do not bypass the enzymatic



cofactor requirements of collagen synthesis. They provide signal and substrate without providing

the enzymatic machinery.

Skin Renewal Complex: provides no exogenous collagen or collagen fragments; provides the
complete cofactor network for every enzymatic step in the body’s own collagen synthesis
pathway; provides antioxidant protection of the fibroblast and the assembled collagen matrix;
provides ECM hydration components (HA, ceramides); is chronobiologically timed to the
post-cortisol-decline fibroblast activation window; and is specifically formulated to address the

enzymatic steps most vulnerable to dietary insufficiency in modern Western diets.

A person using hydrolysed collagen peptides without adequate cofactors is providing a signal
and substrate to a factory that lacks the tools to use them. A person using Skin Renewal Complex
without adequate dietary protein is providing the tools to a factory that lacks the raw materials.
The optimal approach — a protein-rich diet, adequate amino acid substrate, and a complete
cofactor system — addresses both simultaneously. Where hydrolysed collagen peptide products
and Skin Renewal Complex address different biological layers, they can be used simultaneously

without significant overlap or redundancy.

12. Safety Profile: Astaxanthin Novel Food Status, NAC, Biotin, and Polypodium

Leucotomos

12.1. N-Acetyl-Cysteine: Dose and Safety

N-Acetyl-Cysteine (NAC) is one of the most extensively studied dietary supplement ingredients,

with a well-established safety profile at dietary supplement doses. The dose in Skin Renewal



Complex — 50 mg per capsule, 100 mg at the two-capsule dose — is a conservative level
representing 8 to 50 times below the pharmaceutical mucolytic doses of 200 to 600 mg per day.
No safety concerns have been identified in the published literature at doses below 200 mg per
day in healthy adults. The only relevant precautionary note is for individuals already taking
NAC-containing pharmaceutical preparations such as mucolytic medications: as with any
supplement, concurrent intake with a pharmaceutical containing the same active ingredient
should be discussed with a physician to avoid unintentional accumulation. Individuals not taking
NAC-containing medications can use Skin Renewal Complex with full confidence at both dose

levels.

12.2. Biotin at 2.5 mg: The Acne Question

The dose of biotin in Skin Renewal Complex — 2.5 mg per capsule (5.0 mg at two capsules) —
is high relative to the NRV of 30 mcg but is formulated with specific scientific intent and specific
countermeasures against the theoretical acne-promoting mechanism of high-dose biotin
supplementation. The scientific evidence for a causal relationship between biotin
supplementation and acne is weak and largely anecdotal — no controlled clinical trial has
demonstrated that biotin supplementation causes or significantly worsens acne in controlled
conditions. The theoretical mechanism — competitive inhibition of pantothenic acid (B5)
absorption by high-dose biotin, potentially increasing sebum production — has not been

confirmed in human clinical data.

More importantly, the formula’s design directly counteracts the theoretical acne mechanism
through multiple independent pathways. Zinc bisglycinate (2.5 mg elemental zinc) has

demonstrated anti-acne activity in controlled trials: it reduces sebaceous gland secretion, exhibits



antimicrobial activity against Cutibacterium acnes, and reduces the inflammatory response to
skin colonisation. The antioxidant complex (glutathione 100 mg, CoQ10 25 mg, astaxanthin 1
mg, vitamin C 50 mg, vitamin E 20 mg, NAC 50 mg) reduces the oxidative and inflammatory
environment through which comedone formation and acne inflammation are driven. Skin
Renewal Complex is, by design, a net anti-acne formula: the biotin provides its
keratin-supporting benefit while the zinc and antioxidant complex addresses the theoretical
acne-promoting mechanism simultaneously. Individuals with severe acne or highly acne-prone
skin may wish to initiate at the one-capsule dose and monitor skin response over the first four

weeks.

12.2. Astaxanthin: Novel Food Status and EU Compliance

Astaxanthin-rich oleoresin from Haematococcus pluvialis algae is an authorised Novel Food
under EU Regulation 2015/2283 and is listed on the EU Union list of novel foods (Commission
Implementing Regulations EU 2017/2470, EU 2021/1377, EU 2023/1581, and EU 2024/1026). It
is fully authorised for use in food supplements intended for the adult population. The authorised
maximum dose is 8 mg of astaxanthin per day for adults, based on an Acceptable Daily Intake of

0.2 mg astaxanthin per kilogram body weight per day (EFSA NDA Panel 2020).

The astaxanthin dose in Skin Renewal Complex is 1.0 mg per capsule (2.0 mg at the two-capsule
dose). This represents 12.5 to 25% of the authorised maximum and 7 to 14% of the Acceptable
Daily Intake for a 70 kg adult. The formula is fully compliant with EU Novel Food authorisation
at both dose levels. The primary regulatory compliance requirement is labelling precision: the
ingredient must be declared in the ingredient list as ‘astaxanthin-rich oleoresin from

Haematococcus pluvialis algae’ in accordance with the Novel Food Union list designation



(Commission Implementing Regulation EU 2017/2470 as amended). This is a labelling

compliance requirement, not a safety concern. The dose presents no risk.

12.3. Polypodium Leucotomos: Regulatory Status Note

Polypodium Leucotomos extract has an established history of traditional use in Central and
South American traditional medicine and a growing clinical evidence base in published
dermatology literature. It is authorised as a food supplement ingredient in Spain and Portugal,
where it has the longest history of commercial use. However, its regulatory status as a food
supplement ingredient varies across EU member states, and it may require novel food
notification or assessment under Regulation (EU) 2015/2283 in certain jurisdictions.
Manufacturers and distributors of Skin Renewal Complex are responsible for verifying the
regulatory status of Polypodium Leucotomos in each EU member state in which the product is
marketed. The formula architecture accommodates the removal of this ingredient if required in
specific markets — its photoprotective and anti-inflammatory functions would be partially
maintained by the remaining antioxidant complex (astaxanthin, glutathione, vitamin C, vitamin

E).

12.4. General Safety Note

At the doses used in Skin Renewal Complex, the formula is considered safe for the general
healthy adult population. All ingredient doses comply with EFSA Tolerable Upper Intake Levels
where applicable: zinc at 2.5 to 5.0 mg per day is substantially below the EFSA UL of 25 mg;
copper at 0.25 to 0.50 mg per day is substantially below the EFSA UL of 5 mg; vitamin E at 20
to 40 mg per day is well below the EFSA UL of 300 mg. As a general precaution applicable to

all dietary supplements, individuals taking prescription medications — particularly



immunosuppressants, anticoagulants, or NAC-containing pharmaceutical preparations — should

consult their physician before initiating supplementation.

13. Skin Renewal Complex in the EscapeMed 30D System

Skin Renewal Complex is the late morning component of the EscapeMed 30D four-formula
system. Its synergistic relationship with the other three formulas operates across multiple
biological layers. Magnesium AM, taken with breakfast, provides morning cortisol and energy
support that sets the physiological context for the late morning fibroblast activation window. As
cortisol declines after the morning peak and Magnesium AM’s inositol and B6 stabilise daytime
neurotransmitter signalling, the fibroblast activation window opens — and Skin Renewal
Complex is taken at this moment to deliver its complete cofactor payload at the peak of

fibroblast receptivity.

A specific and clinically important vitamin C synergy exists between Magnesium AM and Skin
Renewal Complex. Magnesium AM delivers 187 mg of vitamin C (at the two-capsule dose) via
magnesium L-ascorbate. Skin Renewal Complex adds a further 50 to 100 mg of vitamin C from
ascorbic acid approximately 2 to 3 hours later. Combined vitamin C delivery from these two
formulas across the morning window reaches 237 to 287 mg per day — sustained sequentially
across both the cortisol-dominant activation phase and the post-decline fibroblast synthesis
phase. Vitamin C is the single most critical cofactor for prolyl and lysyl hydroxylation in
collagen synthesis. This sequential morning delivery pattern — with Magnesium AM supporting

the cortisol phase and Skin Renewal Complex arriving as fibroblast activity peaks — creates a



chronobiological vitamin C delivery architecture that cannot be achieved by any single formula

taken once. This synergy is, to the authors’ knowledge, documented here for the first time.

Magnesium PM, taken in the evening, extends the antioxidant coverage with its
gluconate-NADPH pathway for nocturnal glutathione recycling and its bisglycinate-glycine
contribution to neuromuscular and cellular relaxation during sleep. Super Sleep supports the
overnight growth hormone release that drives nocturnal tissue anabolism — the biological
programme during which the collagen synthesis initiated during the post-cortisol-decline window
continues and the extracellular matrix repair initiated by CoQ10 and glutathione from midday

extends through the overnight cellular repair phase.

The system is not additive. It is synergistic. The midday timing of Skin Renewal Complex, the
evening support of Magnesium PM, and the overnight architecture of Super Sleep form a
continuous biological programme in which each formula is positioned at the phase of the

circadian cycle where its specific mechanisms are most relevant and most effective.

14. Preliminary Observational Support and Ongoing Study

Preliminary observational support for the biological plausibility of the Skin Renewal Complex
formulation comes from the EscapeMed 30D pilot study currently under peer review (Samarin
2026b), in which 20 participants using the complete four-formula system for 30 days at the
two-capsule dose reported overall wellbeing improvement in 90% of cases. Specific skin, hair,
and nail outcomes were not systematically assessed in the pilot study, which focused primarily

on energy, sleep, and general wellbeing measures.



Informal observations from clinical practice preceding the structured study include: improved
skin texture and hydration reported subjectively by the majority of participants after 4 to 8
weeks; reduced joint stiffness noted by several participants in the over-50 population; and
improved hair quality and reduced shedding reported by perimenopausal participants. These
observations are informal and not statistically evaluated. A dedicated Skin Renewal Complex
observational study targeting connective tissue-specific outcomes — skin hydration, elasticity,
and joint mobility — is planned using validated outcome measures including corneometry for

hydration, cutometry for elasticity, and standardised joint mobility assessment.

15. Why This Formula Cannot Be Replicated Through Individual Supplement

Purchase

Skin Renewal Complex combines 14 active ingredients in a single capsule. The practical
replication of this formula through individual supplement purchase is theoretically possible but
practically complex and substantially more expensive. Each of the 14 ingredients is available as
a standalone product, but several are available only from specialist nutraceutical suppliers in the
exact forms and purity levels specified: astaxanthin at 5% standardisation, phytoceramides from
rice bran at 3% ceramide standardisation, Polypodium Leucotomos at 10:1 concentration, zinc
and copper in bisglycinate form at precisely calibrated elemental doses, and CoQ10 in the
Ubiquinone form. The combined monthly cost of 14 separate products at equivalent quality from
reputable European suppliers would range from approximately €180 to €280 per month —

substantially exceeding the cost of the integrated formula.



Beyond cost, the consumer faces the challenge of the chronobiological timing rationale. The
post-cortisol-decline midday administration window is the central formulation decision that
positions all 14 cofactors at the moment of peak fibroblast receptivity. A consumer purchasing
14 separate products without this documented timing rationale would have no basis for the
administration timing decision that is the primary scientific contribution of this paper to the field.
The formula logic — the specific combination, doses, dose rationale, and timing — existed only

in the author’s formulation decisions prior to this publication.

16. Future Research Directions

The primary testable hypothesis is that chronobiologically timed delivery of a complete collagen
synthesis cofactor network produces superior connective tissue outcomes compared to
hydrolysed collagen peptide supplementation at equivalent cost in a randomised, controlled,
parallel-arm design. The ideal study is a three-arm trial: (1) Skin Renewal Complex at
two-capsule dose, administered at midday; (2) hydrolysed collagen peptides at 10 g per day; (3)
placebo. Primary outcomes: skin hydration (corneometry) and elasticity (cutometry) at 8 and 12
weeks; secondary outcomes include hair tensile strength, nail plate hardness, joint mobility, and

validated quality of life measures.

A secondary research priority is the formal validation of the post-cortisol-decline fibroblast
activation window in vivo — specifically, a study comparing collagen synthesis rate (measured
by serum procollagen type I N-terminal propeptide, PINP) following administration of an
identical formula at morning (07:00 a.m.), midday (12:30 p.m.), and evening (07:00 p.m.), with

simultaneous salivary cortisol measurement to document the individual variation in the cortisol



decline window. This study would provide the first experimental validation of the

chronobiological timing rationale for Skin Renewal Complex in human subjects.

17. Conclusions

Collagen is the most abundant protein in the human body. Its synthesis requires a minimum of 10
enzymatic steps, each dependent on specific cofactors — from vitamin C for prolyl
hydroxylation to copper for cross-linking to zinc for gene transcription to glutathione for
fibroblast protection. A deficiency at any single step halts the production of functional collagen
regardless of how much substrate is consumed or how many other cofactors are available. The
chain is only as strong as its weakest link. No hydrolysed collagen peptide supplement, and no

single-ingredient cofactor supplement, addresses the complete chain.

Skin Renewal Complex is a 14-ingredient formula designed to cover every documented cofactor
requirement in the collagen synthesis pathway, combined with a six-component antioxidant
complex protecting both fibroblasts and assembled collagen from oxidative and UV-driven
degradation, extracellular matrix hydration support through hyaluronic acid and phytoceramides,
and a chronobiological administration time anchored to the post-cortisol-decline fibroblast
activation window. This paper establishes the documented scientific rationale for each of these
14 ingredient choices and provides, for the first time, the chronobiological case for midday

collagen supplement administration.

The six tables document the formulation comprehensively for clinical and individual use:
collagen types and tissue distribution establish the breadth of connective tissue relevance; the

collagen synthesis pathway table documents every enzymatic step and its cofactor requirements;



the ingredient architecture table confirms all doses at both flexible dose levels; the biological
layer coverage table shows the completeness of the formula’s approach; the target population
table identifies seven specific groups who Dbenefit most and why; and the
symptom-to-mechanism table connects lived connective tissue experience to biological targets
and expected timelines. The safety assessment of NAC, biotin, and Polypodium Leucotomos
addresses the three ingredients with specific regulatory or clinical considerations. This paper
enters the permanent scientific record as the first documented chronobiological collagen

synthesis support formula.
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