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Abstract

With the evolution of the oral beauty market from collagen protein to collagen peptides with smaller molecular weights and 
higher absorption rates. The application prospects of Collagen Tripeptides (CTP), known for superior absorption, are promising. 
In a single-center open-label trial involving 31 participants over 28 days of continuous oral administration of a CTP - DailyGlow® 
and 33 participants without product consumption, instrumental testing was employed. Results revealed that DailyGlow® CTP 
exhibited potent anti-wrinkle effects, improving various skin parameters significantly within 14 and 28 days. Moreover, the product 
showcased remarkable moisturizing capabilities, contributing to enhanced skin hydration and reduced transepidermal water loss. 
Notably, DailyGlow® CTP effectively promoted skin firmness and elasticity, suggesting its potential in skin-tightening applications. 
In conclusion, oral administration of DailyGlow® CTP for 28 days demonstrated substantial improvements in skin conditions, 
showcasing robust skincare efficacy.
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Abbreviations: CTP: Collagen Tripeptides; AGEs: Glycation End Products; TEWL: Transepidermal Water Loss; CML: 
Carboxymethyllysine; AQP3: Aquaporin-3; MMPs: Matrix Metalloproteinases

Introduction
The global market for orally administered beauty products, 

commonly referred to as nutricosmetics, has witnessed a consis-
tent and robust growth in recent years. These products, which 
range from tablets to drinks and sprays, are designed to enhance 
general well-being with specific benefits for skin health, hair care, 
and weight management. According to recent market analyses, the 
nutricosmetics sector is projected to reach a valuation of $9.22 
billion by 2031, expanding at a compound annual growth rate of 
11.4% [1]. Collagen, a key component in anti-aging products, re-
mains a standout in the oral beauty domain, witnessing novel 
developmental trends. Its application extends from oral supple 

 
mentation to topical use, playing a pivotal role in mitigating or de-
celerating the aging process [2,3]. The global demand for collagen, 
particularly in supplements and sports nutrition, has surged, ex-
hibiting an impressive average annual growth of 17% [4]. Recent 
studies underscore the efficacy of orally ingested collagen peptides 
in enhancing skin hydration, elasticity, and reducing desquamation 
and wrinkling, thereby underscoring its potential in skin health 
[5]. These evolving market trends and consumer insights indicate 
a heightened interest in collagen-based products for both oral and 
topical applications. This interest is fueled by growing awareness of 
collagen’s benefits for skin health, driving significant advancements 
and innovations in collagen-based oral beauty products. 
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Collagen Tripeptide (CTP), distinguishing itself from conven-
tional collagen supplements, emerges as a uniquely promising 
ingredient in the realm of oral beauty and skincare. The key dis-
tinctions lie in its molecular structure, bioavailability, and specific 
health benefits. Firstly, CTP’s molecular composition, consisting of 
three amino acids, enables direct absorption by the intestinal tract, 
a stark contrast to conventional collagen supplements that require 
digestion by gastrointestinal enzymes for absorption [6]. This fea-
ture enhances its solubility and bioavailability while reducing aller-
genic properties, rendering CTP particularly suitable for food sup-
plements and cosmeceutical skincare applications [6]. Regarding 
skin health, CTP has been demonstrated to significantly improve 
skin hydration, elasticity, desquamation, and wrinkling, both in oral 
and topical applications [7-9]. Additionally, it plays a role in inhibit-
ing Advanced Glycation End products (AGEs) in the skin, which are 
implicated in the aging process [6]. Beyond these skin-centric ben-
efits, CTP exhibits a range of biological effects, including improving 
dry skin, aiding wound healing, enhancing bone fracture healing, 
and offering protection against UVB-induced skin damage [6,9]. 
Furthermore, CTP’s efficient absorption leads to higher serum 
levels of peptide metabolites compared to conventional collagen 
peptides, amplifying its efficacy [7]. Collectively, these attributes 
position CTP as a notably advanced and effective component in oral 
beauty and skincare formulations. In this single-center, open label 
pilot study, we assessed the dermatological effects of CTP through a 
controlled trial. Over a 28-day period, 31 subjects orally consumed 
CTP, while a control group of 33 abstained. Employing quantitative 
instrumental analysis, we aimed to rigorously evaluate the impact 
of CTP on skin attributes, specifically focusing on anti-wrinkle 
properties, hydration, elasticity, whitening, and its potential in an-
ti-carbonylation and anti-glycation.

Materials and Methods
Testing Sample

The test samples consisted of a solid drink product, character-
ized by a favored taste profile. The core ingredient DailyGlow® CTP 
was integrated with fruit powder and flavoring agents to create a 
palatable formulation. Each serving of the product was precisely 
formulated to contain a total weight of 6 grams. The production 
of the testing supplement was undertaken by the Shanghai Powell 
Research and Development team. The manufacturing process was 
carried out in a cleanroom environment with a 100K magnitude 
classification.

Intervention Design

The study was structured as a single-center, open label pilot 
study, involving 31 participants who orally consumed a CTP solid 
drink for 28 consecutive days. A control group of 33 individuals 
did not consume the product. This setup was aimed at evaluating 
the product’s efficacy in skin health improvements, specifically tar-
geting anti-wrinkle, moisturizing, elasticity, whitening, anti-carbo-
nylation, and anti-glycation properties. Efficacy assessments were 
conducted at the start (day 0), midpoint (day 14), and end (day 28) 
of the intervention period. During the trial, participants maintained 
their regular diet and lifestyle without significant changes and were 

prohibited from taking any other skin improvement supplements 
or functional foods. They reported compliance daily, and any ad-
verse events were immediately communicated to professional phy-
sicians. This rigorous approach ensured a controlled environment 
for accurately assessing the test product’s impact on skin health. 

Participants

Informed Consent: Prior to participation in the study, all sub-
jects signed an informed consent form. This process involved both 
oral and written consent, in line with regulatory standards. The in-
formed consent clearly outlined the nature, purpose, and potential 
risks involved in the study. It emphasized the voluntary nature of 
participation, allowing subjects to withdraw from the study at any 
time, for any reason. Adequate time was provided for subjects to 
ask questions and consider their participation before signing the 
consent forms, ensuring that all consents were obtained before the 
start of the study.

Inclusion Criteria: The study included healthy normal men 
and women, aged between 30-50 years, with a balanced distribu-
tion across this age range. Eligible participants had visible wrin-
kles around the eyes and were able to maintain regularity in their 
lifestyle throughout the study period. They were required to be ca-
pable of reading and comprehending the contents of the informed 
consent form and voluntarily agree to its terms. Participants agreed 
not to use any cosmetics, drugs, or health products that could po-
tentially influence the study results during the trial period. Addi-
tional inclusion criteria were applied as detailed in the study doc-
umentation.

Exclusion Criteria: The exclusion criteria for the study were 
extensive to ensure the safety and integrity of the results. These 
included recent use of antihistamines or immunosuppressants, 
application of anti-inflammatory drugs on the test site, history of 
skin diseases like psoriasis, eczema, or skin cancer, insulin-depen-
dent diabetes, ongoing treatment for chronic respiratory diseases, 
recent anti-cancer chemotherapy, immune deficiencies, pregnan-
cy or lactation, and recent surgeries such as bilateral mastectomy. 
Additionally, participants with skin conditions that could affect the 
test results, such as scars, pigmentation, or atrophy, were excluded. 
The study also excluded individuals who had used specific medi-
cations like retinoids, alpha-hydroxy acids, salicylic acid, hydroqui-
none, and certain prescription drugs in the recent months, as well 
as those on oral contraceptives unless consistently used for the past 
six months.

Skin Condition Assessment

Testing Conditions, Instruments and Parameters: Before 
the measurement, subjects first cleaned their facial skin using dry 
facial tissue, then rested in a constant temperature (21±1℃) and 
humidity (50±10% RH) controlled environment for 30 minutes. 
These measurements were recorded at the baseline and then re-
assessed at 14 and 28 days into the study. Testing Instruments, pa-
rameters, and testing parts are organized in Table 1.

Anti-Wrinkle Assessment: The anti-wrinkle assessment in-
volved a meticulous preparation and measurement process. The 
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Antera 3D was used to capture images of facial wrinkles, including 
nasolabial folds, crow’s feet, and forehead lines, allowing for the 
quantification of wrinkle number, area, and volume. The VISIA-CR 
system complemented this by photographing wrinkles around the 
eyes, calculating both the area of wrinkles and their proportion to 
the total facial area. Antera 3D system is an advanced handheld 

camera employs structured light technology, wherein a network of 
light fringes is projected onto the skin. These fringes deform based 
on the skin’s relief, creating detailed three-dimensional color im-
ages of the skin surface. This method enables precise and accurate 
analysis of skin wrinkles, texture, pigmentation, and other charac-
teristics [10].

Table 1: Testing Instruments, parameters, and testing parts in this study. 

Testing Instrument  Testing Parameters Testing Part

CK multi-probe skin testing system

Cutometer dual MPA580 Elasticity, firmness Face

Corneometer CM825 Stratum corneum moisture content Face

Tewameter TM300 Transepidermal water loss Face

Colorimeter CL400 Brightness, yellowness, gloss Face

Facial image analyzer VISIA-CR Wrinkle area, area ratio Around the eyes

Skin image analyzer ANTREA-3D Number, area, and volume of lines 
and wrinkles

Nasolabial folds, crow’s feet, fore-
head lines

Moisturization Testing: The Corneometer CM825 measured 
the moisture content of the stratum corneum, providing vital data 
on skin hydration levels. The Tewameter TM300 was utilized to 
measure Trans Epidermal Water Loss (TEWL), a key indicator of 
the skin’s moisture retention capability and barrier function integ-
rity. TEWL quantifies water passage from the body through the epi-
dermis to the atmosphere, signifying the skin’s health in terms of 
hydration and barrier quality [11].

Elasticity and Firmness Testing: Elasticity and firmness test-
ing of the skin was conducted using the Cutometer Dual MPA 580. 
The Cutometer Dual MPA 580 operates on a suction method, cre-
ating negative pressure that mechanically deforms the skin. This 
method involves drawing the skin into the probe’s aperture and 
then releasing it after a set time. An internal optical measuring sys-
tem within the probe, comprising a light source, light receptor, and 
facing prisms, measures the penetration depth of the skin drawn 
into the probe. This system accurately assesses the skin’s resistance 
to negative pressure (firmness, F4) and its ability to revert to its 
original shape (elasticity, R2), displaying these parameters as re-
al-time curves of penetration depth over time.

Whitening Testing: For the assessment of skin whitening ef-
fects, the Colorimeter CL400 was employed to measure skin color 
changes on the right cheek of the subjects. The measurement val-
ues were expressed as coordinates in the L*a*b* color space, a stan-
dard in colorimetry, representing lightness and color chromaticity. 
The device’s operation involves the emission of white LED light in 
a circular arrangement around the probe to ensure uniform skin 
illumination. When this light is scattered upon striking the skin, the 
probe measures the reflected light, capturing precise color values. 
This method provides accurate data on melanin and erythema lev-
els in the skin, crucial for assessing the effectiveness of whitening 
products.

Anti-Carbonylation and Anti-Glycation Testing: To assess 
anti-carbonylation and anti-glycation effects, the study utilized 
D-Squame® cuticle sampling tape to collect stratum corneum sam-
ples. The sampling process involved adhering a transparent, adhe-
sive disc to the skin’s surface for 30 seconds, effectively gathering 

corneocytes from the outermost skin layer. These collected cells 
were then analyzed using a graded scale or Quantisquam® soft-
ware, providing a detailed assessment at the cellular level. The 
degree of carbonylation in the skin was determined by measuring 
the fluorescence intensity of carbonylation products. This meth-
od reflects the extent of protein carbonylation, a process that can 
indicate oxidative stress in the skin. Additionally, the study em-
ployed ELISA (Enzyme-Linked Immunosorbent Assay) to detect 
CML (Carboxymethyllysine), a non-fluorescent, non-crosslinking 
Advanced Glycation End Product (AGE) produced from lysine via 
the intermediate glyoxal. CML levels serve as an indicator of skin 
glycation, a key factor in skin aging and collagen degradation. These 
comprehensive measurements provided valuable insights into the 
effectiveness of the tested product in mitigating skin carbonylation 
and glycation processes, key factors in skin aging and health.

Data Processing and Statistical Analysis

The collected data, including images and quantitative measure-
ments from tests around the subjects’ eyes, were analyzed to eval-
uate the test product’s effects on anti-wrinkle, moisturizing, elas-
ticity, firmness, whitening, anti-carbonylation, and anti-glycation 
properties. Statistical analysis was conducted using SPSS software, 
with results expressed as mean ±standard deviation. A normal dis-
tribution test was first performed; for data following a normal dis-
tribution, the t-test was applied to examine changes in skin param-
eters before and after product use. This analysis, using a two-sided 
test with an alpha level of 0.05, determined the effectiveness of the 
test product. Conclusions about the product’s efficacy were drawn 
from these statistical results, ensuring a scientifically valid assess-
ment of its impact on skin health.

Results
Anti-Wrinkle Effects

In subjects from the sample group and the control group, perio-
cular wrinkle area and percentage, nasolabial fold (laugh lines), 
crow’s feet, as well as the number, area, and volume of forehead 
lines, were assessed at various time points after oral administration 
of DailyGlow® CTP.
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Periocular Wrinkles: In subjects from the sample group, as 
shown in Figure 1a and 1b, after 14 days of oral administration 
of DailyGlow® CTP, there was a significant reduction of 9.95% in 
periocular wrinkle area (p<0.001).and a significant decrease of 
9.91% in the percentage of periocular wrinkle area (p=0.003). After 
28 days, a noteworthy reduction of 13.36% was observed in perio-
cular wrinkle area (p<0.001), along with a significant decrease of 

14.06% in the percentage of periocular wrinkle area (p=0.002). 
Within 28 days, there were no significant changes observed in 
periocular wrinkles in the control group subjects. From image anal-
ysis, it is evident that there is a noticeable reduction in periocular 
wrinkles in subjects after 14 days of consuming the sample (Figure 
1c). The effect becomes even more pronounced after 4 weeks (Fig-
ure 1a-1d).

Figure 1: Changes in periocular wrinkles at Day 0, 14 and 28 of DailyGlow® CTP supplementation.
(a)Periocular wrinkle area change rate,
(b)Periocular wrinkle area percentage change rate,
(c)Image analysis of the periocular wrinkles of a subject.

Nasolabial Folds: The analysis of nasolabial folds indicates 
that, in subjects from the sample group, after 14 days of oral ad-
ministration of the product, there was a significant decrease of 
28.00% in the number of nasolabial folds (Figure 2a), a reduction of 
33.19% in nasolabial fold area (p=0.035) (Figure 2b), and a 26.41% 
decrease in nasolabial fold volume (p=0.001) (Figure 2c). After 28 
days of oral administration, there was a remarkable reduction of 

62.00% in the number of nasolabial folds (p=0.006) (Figure 2a), 
a 64.00% decrease in nasolabial fold area (p<0.001) (Figure 2b), 
and a 38.45% decrease in nasolabial fold volume (p=0.002) (Figure 
2c). Similarly, there were no significant changes in nasolabial folds 
within 28 days for subjects in the control group (Figure 2a, 2b, 2c). 
Image analysis also shows that as subjects orally consume CTPs, 
there is a noticeable lightening of nasolabial folds (Figure 2a-2d).

Figure 2: Changes in nasolabial folds at Day 0, 14 and 28 of DailyGlow® CTP supplementation.
(a)Nasolabial fold wrinkle count change rate,
(b)Nasolabial fold wrinkle area change rate,
(c)Nasolabial fold wrinkle volume change rate,
(d)Image analysis of the nasolabial folds of a subject.
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Crow’s Feet: The analysis of crow’s feet indicates that, in sub-
jects from the sample group, after 14 days of oral administration 
of the product, there was a reduction of 20.79% in the number of 
crow’s feet (Figure 3a), a decrease of 15.99% in crow’s feet area 
(Figure 3b), and an 8.57% decrease in crow’s feet volume (Figure 
3c). After 28 days of oral administration, there was a significant 
reduction of 27.72% in the number of crow’s feet (p=0.026) (Fig-

ure 3a), a 23.65% decrease in crow’s feet area (Figure 3b), and a 
13.84% decrease in crow’s feet volume (Figure 3c). No significant 
changes were noted in crow’s feet within 28 days for control group 
subjects (Figure 3a, 3b, 3c). Image analysis indicates that there is 
a significant improvement in crow’s feet within 14 days of oral ad-
ministration of CTPs (Figure 3a-3d).

Figure 3: Changes in crow’s feet at Day 0, 14 and 28 of DailyGlow® CTP supplementation.
(a)Crow’s feet wrinkle count change rate,
(b)Crow’s feet wrinkle area change rate,
(c)Crow’s feet wrinkle volume change rate,
(d)Image analysis of the crow’s feet of a subject.

Forehead Wrinkles: The analysis of forehead wrinkles indi-
cates that, in subjects from the sample group, after 14 days of oral 
administration of the product, there was a significant reduction of 
29.21% in the number of forehead wrinkles (p=0.01) (Figure 4a), 
an 18.18% decrease in forehead wrinkles area (Figure 4b), and a 
19.99% decrease in forehead wrinkles volume (Figure 4c). After 
28 days of oral administration, there was a substantial reduction of 
48.31% in the number of forehead wrinkles (p<0.001) (Figure 4a), 

a 36.14% decrease in forehead wrinkles area (p=0.004) (Figure 
4b), and a 45.28% decrease in forehead wrinkles volume (p=0.001) 
(Figure 4c). Likewise, there were no significant changes observed 
in forehead wrinkles within 28 days for subjects in the control 
group (Figure 4a, 4b, 4c). Image analysis also indicates as the test-
ing progresses, there is a noticeable lightening of forehead wrinkles 
in the subjects (Figure 4a-4d).

Figure 4: Changes in forehead wrinkles at Day 0, 14 and 28 of DailyGlow® CTP supplementation.
(a)Forehead wrinkle count change rate,
(b)Forehead wrinkle area change rate,
(c)Forehead wrinkle volume change rate,
(d)Image analysis of the forehead wrinkles of a subject.
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Moisturizing Effects

Subjects from the sample group and the control group were 
tested for skin stratum corneum hydration and transepidermal 
water loss at various times after oral administration of DailyGlow® 
CTP. The results indicate that, in subjects from the sample group, 
after 14 days of oral administration of the product, there was a 
significant increase of 7.25% in skin stratum corneum hydration 
(p=0.002) (Figure 5a). After 28 days, the hydration further in-

creased by 9.66%, and the difference was statistically significant 
(p<0.001) (Figure 5a). In terms of trans epidermal water loss, there 
was a non-significant reduction of 2.82% after 14 days (p=0.335), 
but after 28 days, there was a significant decrease of 21.12% 
(p<0.001) (Figure 5b). No significant changes were observed in 
skin stratum corneum hydration and transepidermal water loss in 
subjects from the control group during the testing period (Figure 
5a, 5b).

Figure 5: Changes in stratum corneum hydration change rate
(a)and transepidermal water loss change rate,
(b)at Day 0, 14 and 28 of DailyGlow® CTP supplementation.

Elasticity and Firmness Effects

Subjects from both the sample group and the control group 
underwent tests for skin elasticity R2 and firmness F4. The results 
indicate that, in subjects from the sample group, after 14 days of 
oral administration of the product, there was a significant increase 
of 10.40% in skin elasticity R2 (p<0.001) (Figure 6a). After 28 days, 

the skin elasticity R2 further increased by 16.77% (p<0.001) (Fig-
ure 6a). In terms of skin firmness F4, there was a significant im-
provement of 22.29% after 14 days (p<0.001), after 28 days, the 
improvement reached 30.83%, and the difference was statistically 
significant (p<0.001) (Figure 6b). No significant changes were ob-
served in skin elasticity R2 and skin firmness F4 in subjects from 
the control group during the testing period (Figure 6a, 6b).

Figure 6: Changes in skin elasticity (R2) change rate
(a)and skin firmness (F4) change rate,
(b)at Day 0, 14 and 28 of DailyGlow® CTP supplementation.

Whitening Effects

Subjects from both the sample group and the control group 
were tested for facial skin brightness (L value), yellowness (B val-
ue), and glossiness (ITA). In subjects from the sample group, after 
14 days of oral administration of Daily Glow® CTP, there was an 
increase of 0.52% in facial skin brightness (L value) (Figure 7a), 

a decrease of 1.52% in yellowness (B value) (Figure 7b), and an 
increase of 1.76% in glossiness (ITA) (Figure 7c). After 28 days, the 
facial skin brightness (L value) increased by 2.62%, and the differ-
ence was statistically significant (p<0.001) (Figure 7a). Yellowness 
(B value) decreased by 2.23%, but the difference was not statisti-
cally significant (p=0.202) (Figure 7b). Glossiness (ITA) increased 
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by 7.50%, and the difference was statistically significant (p<0.001) 
(Figure 7c). No significant changes were observed in facial skin 
brightness (L value), yellowness (B value), and glossiness (ITA) in 

subjects from the control group during the testing period (Figure 
7a, 7b, 7c). From the images, it is evident that there is an enhance-
ment in facial skin glossiness in the subjects (Figure 7d).

Figure 7: Changes in facial skin whitening at Day 0, 14 and 28 of DailyGlow® CTP supplementation.
(a)Skin brightness (L value) change rate,
(b)Skin yellowness (B value) change rate,
(c)Skin glossiness (ITA°) change rate,
(d)Image analysis of the facial skin whitening of a subject.

Anti-Carbonylation and Anti-Glycation Effects

Five subjects from the sample group and five subjects from the 
control group were tested at various time points after oral admin-
istration of the product for the fluorescence intensity of D-squame 
films on facial stratum corneum samples and the content of CML 
(carboxymethyl lysine) in facial skin. The results indicate that, in 
subjects from the sample group, after 14 days of oral administra-

tion of Daily Glow® CTP, there was a non-significant reduction of 
6.07% in skin carbonylation (p=0.488) (Figure 8a). After 28 days, 
the reduction in skin carbonylation increased to 8.31%, but the dif-
ference was still not statistically significant (p=0.365) (Figure 8a). 
In terms of skin CML (carboxymethyl lysine) content, there was a 
non-significant reduction of 4.22% after 14 days (p=0.464), and af-
ter 28 days, the reduction increased to 7.85%, with no statistically 
significant difference (p=0.368) (Figure 8b).

Figure 8: Changes in skin carbonylation fluorescence intensity change rate
(a)and Skin CLM content change rate
(b)at Day 0, 14 and 28 of DailyGlow® CTP supplementation.
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Discussion
DailyGlow® CTP is derived from the enzymatic hydrolysis of 

Hainan tilapia, which is known for its fibril-forming ability, biode-
gradability, and high purity. Tilapia fish collagen is ideal for wound 
healing and skin repair [12-14]. Daily Glow® CTP, with a molecu-
lar weight of 250-500 Da, features a short linear structure. It con-
tains crucial CTPs G-X-Y (≥40%), G-P-X (≥20%), and G-P-H (≥3.5%). 
These tripeptides, including G-X-Y, G-P-X, and G-P-H, are essential 
for collagen’s triple-helical structure. This structure provides struc-
tural integrity to connective tissues by forming fibrils and fibers 
[15]. Peptides enhance thermal stability and contribute to colla-
gen’s role in supporting tissue integrity [16], and are crucial for col-
lagen’s unique structure, vital for providing support to various tis-
sues in the body [17]. The findings of this study reveal a significant 
improvement in various facial wrinkles following four weeks of oral 
administration of Daily Glow® CTP. CTP exerts its wrinkle-reducing 
effects through diverse mechanisms. Existing research suggests its 
capacity to enhance skin elasticity, density, and barrier function, 
thereby mitigating skin wrinkling [18,19]. Additionally, anti-inflam-
matory effects observed in CTP contribute to its efficacy in reducing 
wrinkles [19]. Moreover, the oral application of collagen-building 
peptides, including CTP, has demonstrated increased collagen pro-
duction, providing both immediate and long-term benefits in di-
minishing facial lines and wrinkles [20].

CTP is integral to skin hydration, interacting with Aquaporin-3 
(AQP3) water channels crucial for moisturization. AQP3, prevalent 
in the basal and spinous layers of the epidermis, regulates intracel-
lular and intercellular water flow [21]. CTP enhances skin hydra-
tion, expediting collagen repair and minimizing tissue damage [22]. 
It regulates AQP3 levels, essential for skin aquation, and contrib-
utes to intracellular and intercellular water flow, maintaining skin 
elasticity and aiding wound healing [22]. Additionally, CTP facili-
tates glycerol transport within the epidermis, impacting epidermal 
hydration [23]. CTP exhibits a multifaceted impact on skin health 
and aging-related gene expressions, elucidating molecular mecha-
nisms that influence diverse aspects of skin physiology. Although 
specific insights into the effects of CTP on LOX, FBN2, and MMP1 
are not explicitly addressed in current literature, a compilation of 
findings sheds light on its interactions with other genes and pro-
teins. Collagen peptides, through SMAD and AP-1 dependent signal-
ing pathways, stimulate the synthesis of various proteins, empha-
sizing their regulatory role in cellular processes [24]. Additionally, 
their interaction with redox signaling pathways, crucial for the pro-
fibrotic effects of TGF-β3, underscores their involvement in cellular 
responses and skin health [24]. CTP further demonstrates inhibi-
tion of Matrix Metalloproteinases (MMPs), including collagenase 
and gelatinase, essential for mitigating collagen degradation in the 
extracellular matrix [6]. Moreover, CTP’s upregulation of collagen 
genes via the p38 Mitogen-Activated Protein Kinase (MAPK)/SKN-
1 pathway suggests potential contributions to increased lifespan 
and enhanced skin health [25]. Furthermore, its ability to restore 
gene expression, suppressed by oxidative stress in human aortic 
endothelial cells, highlights its potential in mitigating reactive oxy-
gen species-induced transcriptional repression [23].

In our study, an intriguing observation emerged as oral admin-
istration of Daily Glow® CTP for four weeks significantly improved 
skin whitening effects in participants, contrasting with the non-sig-
nificant reduction in results from the anti-carbonylation and an-
ti-glycation test. This contrasts with the outcomes of a topical appli-
cation study by [18], which showed notable reduced accumulation 
of AGEs after four weeks. The disparity in anti-glycation effects 
between oral and topical CTP administration suggests divergent 
mechanisms of action. Oral CTP may predominantly contribute 
to skin collagen synthesis and the regulation of associated genes 
and pathways, rather than exerting antioxidant and anti-glycation 
effects. Nevertheless, effective combinations of CTP with other 
functional substances can enhance its anti-glycation efficacy. For 
instance, research has proposed that carnosine, a naturally occur-
ring dipeptide, can inhibit protein carbonyl group formation and 
reduce sugar-induced crosslinking, resulting in decreased levels of 
AGEs in the skin [26].

Conclusion 
In this 28-day clinical study involving 31 participants, our in-

vestigation into the effects of an oral CTP Daily Glow® revealed sig-
nificant skincare benefits. Notably, Daily Glow CTP exhibited potent 
anti-wrinkle properties, with visible improvements in periorbital 
wrinkles, nasolabial folds, crow’s feet, and forehead lines after both 
14 and 28 days of consumption. Concurrently, the product demon-
strated remarkable moisturizing capabilities, enhancing skin hy-
dration, and reducing trans epidermal water loss. Daily Glow® CTP 
also proved effective in promoting skin firmness and elasticity, 
indicating potential contributions to skin tightening. Our findings 
underscore the positive impact of the CTP solid beverage on skin 
health, encompassing anti-wrinkle, moisturizing, and firming ef-
fects. While further research is warranted, these results contribute 
to the evolving understanding of CTPs as promising components in 
skincare regimens.
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