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Collagen peptides—short chains of amino acids produced through enzymatic 

hydrolysis of native collagen—function both as biochemical messengersand 

structural substratessupporting dermal remodeling. These bioactive fragments 

enhance skin elasticity, hydration, and smoothness when delivered orally or 

topically.  SM  DERMA’s  collagen  peptides  are  engineered  for  optimized 

bioavailability and stability to activate fibroblasts, stimulate collagen synthesis, 

and synergize with complementary actives for measurable anti-aging outcomes. 

This review outlines the biological rationale, mechanisms of action, clinical 

evidence,  formulation  strategies,  and  safety/regulatory  considerationsthat 

position collagen peptides as a next-generation raw material in regenerative 

skincare. Key claims are supported by contemporary peer-reviewed literature.

1. Introduction

Collagen  constitutes  nearly  80  %  of  the  dry 
weight  of  the  dermis,  providing  mechanical 
strength  and  elasticity.  With  age  and  photo-
exposure,  native collagen degrades and dermal 
architecture weakens, leading to visible wrinkles 
and sagging. Collagen peptides,  low-molecular-
weight  fragments  generated  by  enzymatic 
hydrolysis can:

1.1  Serve  as  substratesfor  new  collagen 
biosynthesis,

1.2 Function as signaling peptides(matricryptins) 
that stimulate fibroblasts, and

1.3  Support  hydrationvia  stimulation  of 
hyaluronic-acid synthesis.

Multiple  randomized  trials  and  systematic 
reviews  confirm  significant  improvements  in 
elasticity,  hydration,  and  wrinkle 
appearancefollowing  collagen-peptide 
supplementation,  validating  their  translational 
relevance to anti-aging skincare.

2.  Mechanisms  of  Action:  Signal&Substrate 
Duality

Collagen peptides exert dual biological effects:



2.1  Substrate  Mechanism:
Hydrolyzed peptides provide the essential amino 
acids—glycine,  proline,  and  hydroxyproline—
required  for  collagen  and  extracellular-matrix 
(ECM) synthesis.

2.2  Signaling  Mechanism:
Specific  peptide  sequences  act  as  bioactive 
messengersthat  trigger  fibroblast  proliferation 
and upregulate ECM-related genes through TGF-
β/Smadand MAPKpathways.

These  two  mechanisms  jointly  explain  the 
enhanced dermal density, elasticity, and barrier 
function observed in supplementation studies.

3. Evidence Summary 

Oral  and  Topical  Routes Oral 
Supplementation

Randomized,  double-blind,  placebo-controlled 
studies  consistently  demonstrate  that  daily 
ingestion of 2.5–10 g collagen peptides for 4–12 
weeks improves skin biomechanics. Proksch et 
al.  (2014)  reported  a  statistically  significant 
increase  in  elasticity  and  moisture  after  eight 
weeks in women aged 35–65. Meta-analyses (Pu 
et al., 2023) confirm the reproducibility of these 
findings across formulations.

Topical Applications

Topical  peptide  formulations  can  modulate 
fibroblast activity when adequately stabilized and 
delivered across  the  stratum corneum.  Clinical 
improvements in texture and fine lines have been 
documented,  though  data  remain  more 
heterogeneous  than  for  oral  routes  due  to 
penetration  limitsand  formulation  variability. 
Advances in nano-carriers, liposomes, and micro-
delivery  systems  are  enhancing  topical 
bioavailability.

4.  Product  Design  and  Manufacturing 
Considerations

A high-performance collagen-peptide ingredient 
should ensure:

-  Defined peptide profile:low-molecular-weight 
di-  to  oligopeptides  (≤  3  kDa)  for  optimal 
absorption.

-  Balanced amino-acid composition:enriched in 
glycine, proline, and hydroxyproline.

- High purity:minimal heavy-metal, microbial, or 
endotoxin contamination.

-  Stability:protection  against  oxidation  and 
deamidation  via  antioxidants  or  lyophilized 
forms.

- Synergy with co-actives:vitamin C, hyaluronic 
acid, or retinoids to enhance ECM formation.

- Traceable, sustainable sourcing:certified marine 
or  bovine  collagen  with  transparent  origin 
records.

SM  DERMA’s  manufacturing  pipeline 
emphasizes  molecular-weight  definition  and 
bioactive-motif  consistency  to  secure  both 
scientific and marketing credibility.

5. Formulation and Delivery — Maximizing 
Bioavailability

Oral Formats

Powders,  tablets,  and  functional  beverages 
containing  low-MW  collagen  peptides 
demonstrate systemic absorption and measurable 
dermal benefits. Co-administration with vitamin 
C supports collagen cross-linking and stability .

Topical Formats

Challenges in skin penetration can be mitigated 
by:

-  Enzymatic  or  chemical  reduction  to  smaller 
fragments,

-  Encapsulation  in  liposomes  or  polymeric 
nanoparticles, and



- Physical delivery aids such as microneedling or 
iontophoresis.

Maintaining  peptide  integrity  requires  careful 
control  of  pH,  preservatives,  and 
temperaturethroughout production and storage.

6. Clinical Validation Strategy

For  SM  DERMA  or  similar  manufacturers  to 
substantiate  efficacy  claims,  a  staged evidence 
framework is advised:

6.1  In  vitro  assays:fibroblast  proliferation, 
collagen  I/III  mRNA,  MMP/TIMP  ratio, 
hyaluronic-acid synthase expression.

6.2  Ex  vivo/skin  explants:visualization  of 
collagen deposition and ECM remodeling.

6.3  Pilot  clinical  trials:8–12 week randomized, 
double-blind,  placebo-controlled  studies 
assessing  elasticity  (cutometry),  hydration 
(corneometry), and wrinkle depth (profilometry).

6.4  Mechanistic  biomarkers:non-invasive 
assessments  of  ECM  turnover  and  cytokine 
modulation.

Such a tiered validation pathway provides both 
mechanistic understanding and regulatory-grade 
substantiation.

7. Safety, Regulatory, and Positioning Aspects

Collagen  peptides  exhibit  an  excellent  safety 
profile; adverse events are rare and typically mild 
gastrointestinal symptoms. Allergenicity (notably 
in  fish-  or  bovine-sourced  materials)  must  be 
disclosed.

Regulatory classification depends on the intended 
use:

- Oral products:governed by food-supplement or 
nutraceutical regulations.

-  Topical  cosmetics:must  avoid  therapeutic 
claims unless supported by clinical evidence and 
specific approval.

Transparent  labeling,  evidence-aligned 
marketing,  and  independent  safety  testing 
strengthen consumer confidence and compliance.

8. Comparative Advantages and Synergies

Unlike  single-mechanism  actives  (e.g., 
humectants  or  antioxidants),  collagen  peptides 
uniquely combine building-block supplyand bio-
signaling  stimulation.  They  can  act 
synergistically  with  exosomes,  growth-factor 
boosters, and bio-mimetic peptides, establishing a 
multi-layered regenerative approach. Integrating 
oral  and topical regimens may further enhance 
outcomes and consumer adherence.

9. Conclusion

Collagen  peptides  are  scientifically  validated, 
biologically active molecules bridging nutrition 
and dermatology. Their dual substrate-and-signal 
functionality,  well-documented  safety,  and 
manufacturing scalability render them a credible 
foundation for regenerative skincare innovation.

For  market  leadership,  SM  DERMA  should 
emphasize:

-  Transparent  molecular-weight  and 
compositional specifications,

- Stability and compatibility data,

-  Publication of at least one controlled clinical 
trial, and

- Responsible sourcing and labeling.

Positioned  around  measurable  communication-
based  dermal  action,  collagen  peptides  can 
deliver  visibly  firmer,  smoother,  and  more 
resilient  skin—representing  a  next-generation 
gold standardin dermal revitalization.
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