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Abstract

In an era of an aging population with the rise of social media, both men and women are paying
more and more attention to the healthy appearance of their skin and overall health.

Collagen is an essential component of the structure of the skin. With age, the amount of collagen
in the skin decreases, there is a loss of elasticity as a result, wrinkles form and the appearance
of the skin deteriorates. On the market there are more and more preparations both in the form
of creams and means for oral application. One of the most popular dietary supplements that
affect the quality of the skin and with tested bioavailability is hydrolyzed collagen.

One can find many studies showing the positive effects of collagen supplementation on
improving the quality and alleviating the visible signs of skin aging. In this review paper, we
aim to evaluate the current state of knowledge of the effectiveness of hydrolyzed collagen
supplementation on skin quality status. In order to investigate the efficacy and effects of
hydrolyzed collagen for the skin, we need both preclinical studies, availability assessments and
controlled clinical trials on a wide range of patients.

Overall, it can be concluded that as little as 12 weeks of hydrolyzed fish collagen
supplementation improves the quality and appearance of skin in the aging population.
Importantly, HC-containing formulations were found to be safe and well-tolerated. However,
further large-scale randomized controlled studies taking into account factors such as excipients
in the supplements, age range and general lifestyle of the subjects are needed to confirm these
results.

Materials and Methods:

A comprehensive literature view was conducted using the PubMed, GoogleScholar and
Medline databases. Keywords included: hydration, hydrolyzed collagen, skin elasticity,
wrinkles, skin moisture, skin aging, skin rejuvenation

Keywords: hydration, hydrolyzed collagen, skin elasticity, wrinkles reduction, skin moisture,
skin aging, skin rejuvenation, skin aging, anti-aging ,supplements, skin health, anti-aging

Introduction

Skin aging is a natural progression influenced by a blend of internal alterations and external
elements that lead to damage, with most of these modifications occurring in the dermis.

Skin appearance is influenced by nutrition as well as endogenous and environmental factors,
including the exposure to chemicals, smoking, or ultraviolet radiation. Skin aging is due to
changes in the deeper layer of the skin. Supplements taken orally, in contrast to topical
applications, represent a practical approach to the prevention of skin aging because they can be
delivered to the dermis through the circulation.

Collagen is essential structural protein found in diverse connective tissues like skin, tendons,
cartilage, and bone, making up a substantial fraction, approximately 25-30%, of the total
proteins in the human body.[1] Hydrolyzed collagen is usually obtained from cow, pig, and
chicken sources. In recent years, collagen derived from fish has emerged as an alternative
source due to lower environmental impact and risk of disease transmission. Further, marine fish
collagen and collagen peptides have a high degree of homology to human structure and
bioavailability through the gastrointestinal barrier. [2,3]



Mechanism

Peptides derived from the breakdown of collagen are transported to various tissues, including
the skin. Peptides absorbed by the skin (especially dipeptides containing Hyp, like Pro-Hyp)
play a key role. These substances become accumulated in the form of peptides or amino acids.
Protein hydrolysates are easier to digest and absorb than intact proteins, which increase the
production of amino acids after meals. [S] When HC is ingested, it travels through the
bloodstream in the form of dipeptides (e.g., Gly-Pro and Pro-Hyp) and tripeptides (e.g., Gly-
Pro-Hyp) [6]. An in vivo mouse model study found transient increases in the Gly-Pro-Hyp
levels in the blood of both humans and mice and that other collagen peptides were also
transported to the skin after the ingestion of HC. At 14 days after the administration of [7] Gly-
Pro-Hyp, almost all radioactivity disappeared from the organs, except for the skin, with a
radioactivity of 70% observed after 6 h. [§]

This accumulation is responsible for the chemotaxis of fibroblasts located in the skin, increasing
their activity. [6,12] In the dermal part there is an increase in fibroblasts and HA production the
result of this process is an increase in skin hydration levels in the outermost skin layer. [9]
Collagen peptides support collagen synthesis at both the mRNA and protein levels, forming
robust collagen fibrils that strengthen the skin's natural barrier, ultimately enhancing skin
elasticity. [10] Another benefit of collagen supplementation is the stimulation of filaggrin
production. Filaggrin is one of the key proteins that determine the normal barrier function of
the epidermis. Filaggrin increases the levels of aa and amino acid derivatives, which are
important components of the skin's NFM (Natural Moisturizing Factors) found in the SC.
Studies have shown that the consumption of collagen peptides (APCP) improves skin barrier
function and skin hydration, as evidenced by a significant increase in total AA and AAD content
in SC in the supplement group compared to the placebo group. [11]

What also speaks positively for collagen supplementation is the lack of side effects caused by
collagen supplementation. So far, only an anaphylactic reaction has been observed in a patient
with atopic dermatitis who is allergic to the ingredient. One study reported a patient with atopic
dermatitis who experienced episodes of anaphylaxis after ingestion of a dietary supplement that
contained hydrolyzed fish collagen. [4]

Discussion

To confirm considerations, we will cite one of the most recent studies conducted in 2020 in
which 10g of Vinh Wellness Collagen (VWC) was used. Participants were instructed to
consume 10g of hydrolyzed collagen or placebo powder daily, in the morning, on an empty
stomach for 12 weeks. The study used analysis of both the size of skin wrinkles and skin
elasticity ( Cutometer® device was used). After 12 weeks, there was a 24% reduction in wrinkle
score on the right side of the face for participants supplemented with VWC compared to
placebo.[9]This randomized, triple-blind, placebo-controlled study evaluated the efficacy and
safety of VWC on face wrinkles, elasticity, and self-reported improvements in skin health. After
12 weeks, participants supplemented with VWC showed a significant 24% improvement in the
absolute wrinkle score on the right side of the face compared to placebo. On both sides of the
face, there was a significant decrease in the wrinkle score from baseline to week 12 for
participants supplemented with VWC.



Korean females and males experienced a significant improvement in elasticity following 12-
week supplementation with 3 g of collagen peptide and vitamin C [13] or 3 g hydrolyzed fish
collagen combined with astaxanthin. [14] Supplementation with 10 g of collagen peptides
combined with vitamins A, C, and E and zinc significantly improved gross cheek elasticity in
females aged 40-60 years after 90 days. [15] This indicates that collagen peptides may act in
sync with other nutrients to improve skin elasticity. Future studies should consider investigating
the potential synergistic effects of VWC with other skin enhancing nutrients.

Confirming the above observations, one can cite a study where a reduction in facial wrinkles
was observed after 30 days of HC supplementation. [16] Furthermore, as much as a 10%
reduction in wrinkles around the eyes was observed in a study where the dose of supplemented
collagen was 10g for a period lasting 12 weeks. [17]

It could also be seen in the study that the response to collagen supplementation between the
right and left sides of the face was different. You can find a study in which it was shown that
the left side of the face is more susceptible to photoaging and the risk of developing melanoma.
The reason for this is believed to be exposure to sunlight while driving as a driver. [20]
Another factor contributing to faster aging of the left side of the face may be related to sleeping
on the left side. The face then is subjected to micro-pressure and facial wrinkles form faster.
For this reason, patients are advised to sleep on their backs. [21]

Limitations

When analyzing the studies, one can see significant differences in the composition of the
preparations and sources of collagen. The source of hydrolyzed fish collagen can be different
species of fish or different parts of fish. Importantly, the dosage (from 300mg to 10 grams) and
forms of administration of collagen (powder, liquid) and additional active ingredients (vitamin
ALE,C coenzyme Q10,hyaluronic acid, etc) also vary. [18] The effect of supplementation will
also be variable due to diversity in the population: women, men, teenagers, adults, and post-
menopausal women.

In the studies reviewed, a limitation can be seen in the form of patient's lifestyles.
Supplementation in people with a healthy lifestyle, eating a well-balanced diet, taking care of
their hydration and playing sports can have a more pronounced and faster effect on skin
appearance than in less health-conscious individuals.

However, it is essential to note that in all the studies reviewed, oral consumption of collagen
hydrolyzate and HC peptides has shown effectiveness in reducing signs of skin aging and is
safe to consume, with potential long-term benefits.

Conclusions

Hydrolyzed collagen is a protein whose long-term use is more beneficial on skin hydration and
elasticity than short-term use of collagen. It is safe and highly demanded in the supplement
industry due to its benefits on the skin and biocompatibility. There were many of reports
providing evidence that oral ingestion of collagen hydrolysates promotes the growth of
fibroblasts and stimulates the production of new collagen type I in the dermis.

However large-scale randomized control trials are required to examine the clinical benefits of
oral collagen supplements.



Author’s contribution:

Conceptualization: [MK], [KK],[AG], [MR], [DF],[ELK], [NJ], [WRK] ,[PM], [KM]
Methodology: [MK], [KK],[AG], [MR], [DF],[ELK], [NJ], [WRK] ,[PM], [KM]

Software & Check: [MK], [KK],[AG], [MR], [DF],[ELK], [NJ], [WRK] ,[PM], [KM]

Formal Analysis & Investigation: [MK], [KK],[AG], [MR], [DF],[ELK], [NJ], [WRK] ,[PM],
[KM]

Resources & Data Curation: [MK], [KK],[AG], [MR], [DF],[ELK], [NJ], [WRK] ,[PM], [KM]
Writing-Rough Preparation: [MK], [KK],[AG], [MR], [DF],[ELK], [NJ], [WRK] ,[PM], [KM]
Writing-Review and Editing: [MK], [KK],[AG], [MR], [DF],[ELK], [NJ], [WRK],[PM], [KM]
Visualization: [MK], [KK],[AG], [MR], [DF],[ELK], [NJ], [WRK] ,[PM], [KM]

Supervision & Project Administration: [MK], [KK],[AG], [MR], [DF],[ELK], [NJ],
[WRK],[PM], [KM]

The authors have read and agreed with the published version of the manuscript.

Funding Statement
This research received no external funding.

Institutional Review Board Statement
Not applicable.

Data Availability Statement
Not applicable.

Acknowledgments
Not applicable.

Conflict of Interest Statement
The authors declare no conflict of interest.

References:

1. Jafari H, Lista A, Siekapen MM, Ghaffari-Bohlouli P, Nie L, Alimoradi H, Shavandi A: Fish
collagen:extraction, characterization, and applications for biomaterials engineering. Polymers
(Basel). 2020, 12:2230. DOI: 10.3390/polym12102230

2. De Luca C, Mikhal’chik EV, Suprun MV, Papacharalambous M, Truhanov Al, Korkina LG.
Skin antiageing and systemic redox effects of supplementation with marine collagen peptides
and plant-derived antioxidants: a single-blind case-control clinical study. Oxid
DOI:10.1155/2016/4389410

3. Szu-Yu Pu, Ya-Li Huang, Chi-Ming Pu, Yi-No Kang, Khanh Dinh Hoang, Kee-Hsin Chen,
Chiehfeng Chen Effects of Oral Collagen for Skin Anti-Aging: A Systematic Review and Meta-
Analysis DOI: 10.1111/jocd. 13676

4. Anaphylaxis provoked by ingestion of hydrolyzed fish collagen probably induced by
epicutaneous sensitization. Fujimoto W, Fukuda M, Yokooji T, Yamamoto T, Tanaka A, Matsuo
H. Allergol DOI: 10.1016/j.alit.2016.03.012.


https://doi.org/10.3390/polym12102230
http://dx.doi.org/10.1155/2016/4389410
https://doi.org/10.1111/jocd.13676

5. Koopman, R.; Crombach, N.; Gijsen, A.P.;Walrand, S.; Fauquant, J.; Kies, A.K.; Lemosquet,
S.; Saris,W.H.; Boirie, Y.; van Loon, L.J. Ingestion of a protein hydrolysate is accompanied by
an accelerated in vivo digestion and absorption rate when compared with its intact protein. Am.
J. Clin. Nutr. 2009, 90, 106—-115. DOI: 10.3945/ajcn.2009.27474

6. Campos LD, Santos Junior VA, Pimentel JD, Carregd GL, Cazarin CB: Collagen
supplementation in skin and orthopedic diseases: a review of the literature. Heliyon. 2023,
9:¢14961. DOI: 10.1016/j.heliyon.2023.e14961

7. Nomoto T, lizaka S: Effect of an oral nutrition supplement containing collagen peptides on
stratum corneum hydration and skin elasticity in hospitalized older adults: a multicenter open-
label randomized controlled study. Adv Skin Wound Care. 2020, 33:186-91. DOI:
10.1097/01.ASW.0000655492.40898.55

8. Watanabe-Kamiyama, M.; Shimizu, M.; Kamiyama, S.; Taguchi, Y.; Sone, H.; Morimatsu,
F.; Shirakawa, H.; Furukawa, Y.; Komai, M. Absorption and effectiveness of orally
administered low molecular weight collagen hydrolysate in rats. J. Agric. Food Chem.

2010, 58, 835-841. DOI: 10.1021/599031487

9. Evans M, Lewis ED, Zakaria N, Pelipyagina T, Guthrie N:

A randomized, triple-blind, placebo-controlled,parallel study to evaluate the efficacy of a
freshwater marine collagen on skin wrinkles and elasticity. J Cosmet Dermatol. 2021

DOI: 10.1111/jocd. 13676

10. Zmitek K, Zmitek J, Rogl Butina M, Pogaénik T: Effects of a combination of water-soluble
coenzyme Q10 and collagen on skin parameters and condition: results of a randomised,
placebo-controlled, double-blind study. Nutrients. 2020, DOI: 10.3390/nul12030618

11. Campos LD, Santos Junior VA, Pimentel JD, Carregd GL, Cazarin CB: Collagen
supplementation in skin and orthopedic diseases: a review of the literature. Heliyon. 2023,
DOI: 10.1016/j.heliyon.2023.14961

12. Inoue N, Sugihara F, Wang X: Ingestion of bioactive collagen hydrolysates enhance facial
skin moisture and elasticity and reduce facial ageing signs in a randomised double-blind
placebo-controlled clinical study. J SciFood Agric. 2016, DOI: 10.1002/jsfa.7606

13. Choi SY, Ko EJ, Lee YH, et al. Effects of collagen tripeptide supplement

on skin properties: A prospective, randomized, controlled study. J Cosmet Laser Ther.

DOI: 10.3109/14764172.2013.854119

14. Yoon HS, Cho HH, Cho S, Lee SR, Shin MH, Chung JH. Supplementating with dietary
astaxanthin combined with collagen hydrolysate improves facial elasticity and decreases matrix
metalloproteinase-1 and -12 expression: a comparative study with placebo.

DOI: 10.1194/j1r.M500420-JLR200

15. Campos P, Melo M, Calixto L, Fossa M. An oral supplementation based on hydrolyzed
collagen and vitamins improves skin elasticity and dermis echogenicity: a clinical placebo-
controlled study. Clinical Pharmacology & Biopharmaceutics. DOI:10.4172/2167-
065X.1000142

16. Zhou S-L, Wang H-Y, Yue D-X. Clinical Effects and Safety of Oral Treatment with Low-
Molecular Fish Collagen Hydrolysate on Female Facial Skin Properties. J Pract Dermatol.
2011;4(3).


https://doi.org/10.3945/ajcn.2009.27474
https://doi.org/10.1016/j.heliyon.2023.e14961
https://doi.org/10.1097/01.asw.0000655492.40898.55
https://doi.org/10.1021/jf9031487
https://doi.org/10.1111/jocd.13676
https://doi.org/10.3390/nu12030618
https://doi.org/10.1016/j.heliyon.2023.e14961
https://doi.org/10.3109/14764172.2013.854119
https://doi.org/10.1194/jlr.m500420-jlr200
http://dx.doi.org/10.4172/2167-065X.1000142
http://dx.doi.org/10.4172/2167-065X.1000142

17. Bonnet D.Introduction to Naticol® marine collagen peptides for anti-aging and overview
of clinical studies. https://pdfs.seman ticscholar.org/fed1/fa27d e3676 b4626 343d3 Seald
1567¢ a3f216.pdf Accessed October 5 2017.

18. Dian Andriani Ratna Dewi , Abraham Arimuko , Lilik Norawati , Satya W Yenny , Nenden
L Setiasih , Angki Perdiyana , Nabila Arkania , Farrasila Nadhira , Ni Wiliantari

DOI: 10.7759/cureus.50231

19. Szu-Yu Pu, Ya-Li Huang, Chi-Ming Pu, Yi-No Kang, Khanh Dinh Hoang, Kee-Hsin Chen,
Chiehfeng Chen Effects of Oral Collagen for Skin Anti-Aging: A Systematic Review and Meta-
Analysis DOI: 10.1111/jocd.13676

20. Paulson KG, Iyer JG, Nghiem P. Asymmetric lateral distribution of melanoma and Merkel
cell carcinoma in the United States. ] Am Acad Dermatol.

DOI: 10.1016/j.jaad.2010.05.026

21. Poljsak B, Godic A, Lampe T, Dahmane R. The influence of the sleeping on the formation
of facial wrinkles. J] Cosmet Laser Ther. DOI: 10.3109/14764172.2012.685563


https://pubmed.ncbi.nlm.nih.gov/?term=Dewi+DAR&cauthor_id=38192916
https://pubmed.ncbi.nlm.nih.gov/?term=Arimuko+A&cauthor_id=38192916
https://pubmed.ncbi.nlm.nih.gov/?term=Norawati+L&cauthor_id=38192916
https://pubmed.ncbi.nlm.nih.gov/?term=Yenny+SW&cauthor_id=38192916
https://pubmed.ncbi.nlm.nih.gov/?term=Setiasih+NL&cauthor_id=38192916
https://pubmed.ncbi.nlm.nih.gov/?term=Setiasih+NL&cauthor_id=38192916
https://pubmed.ncbi.nlm.nih.gov/?term=Perdiyana+A&cauthor_id=38192916
https://pubmed.ncbi.nlm.nih.gov/?term=Arkania+N&cauthor_id=38192916
https://pubmed.ncbi.nlm.nih.gov/?term=Nadhira+F&cauthor_id=38192916
https://pubmed.ncbi.nlm.nih.gov/?term=Wiliantari+N&cauthor_id=38192916
https://doi.org/10.7759/cureus.50231
https://doi.org/10.1111/jocd.13676
https://doi.org/10.1016/j.jaad.2010.05.026
https://doi.org/10.3109/14764172.2012.685563

