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Evigrade evidence level: B. Limited evidence. One RCT or several controlled studies with
limitations

Palmitoyl pentapeptide—4 (pal-KTTKS) has one placebo-controlled human trial behind an anti-
wrinkle effect: a 12—week split-face RCT in 93 women with 3 ppm in a moisturizer, run by Procter
& Gamble, with no effect sizes in the abstract [s1]. A small pilot RCT without links to P&G points
the same way but reports no numbers [s2]. For firmness and hydration there are only unreported
measurements and laboratory work, so the data are moderate for fine lines and weak for the other
claims.

Claims and what the data support

Claim NMPA norms Data
Anti-wrinkle Test required, literature Supported

e supplements

Firming Test required, literature Partly supported
£ supplements

Moisturizing Literature can be Not supported
RIE enough

Ingredient efficacy claim: contains palmitoyl pentapeptide-4, Literature can be Supported
which helps reduce the appearance of fine lines enough

BEEW (REIHRR)

Anti-wrinkle

In a double-blind split-face RCT (n=93, women aged 35—55, 12 weeks), a moisturizer with 3 ppm pal-
KTTKS reduced wrinkles and fine lines more than the same moisturizer without the peptide, by
quantitative image analysis and by expert grading; participants also reported improvement [s1]. The
abstract gives no effect sizes, and the trial was run by a finished-product manufacturer. A pilot RCT
on crow's feet (n=21 across three arms, 8 weeks) reported better results for the peptide cream than for
placebo, without numbers or p values [S2]. P&G split-face studies of multi-ingredient products
improved periorbital roughness, but the peptide's share of the effect cannot be separated [s3]. Under
the NMPA claim evaluation norms an anti—-wrinkle claim needs a test of the product; this literature can
only supplement it.

Firming
No controlled human study reports a firmness or elasticity result for this peptide. The pilot RCT

measured elasticity with a Cutometer, but the abstract gives no values for it [S2]; in the abstract of the
93-person trial the only significant outcomes are wrinkles and fine lines [S1]. The rest is laboratory



work: KTTKS without palmitoyl increased collagen |, collagen lll and fibronectin synthesis in cell culture
[s6], and pal-KTTKS reached the epidermis and dermis of mouse skin in vitro [s4]. This is mechanism,
not a firming effect measured in people. The claim needs a test of the product; literature can only
supplement it.

Moisturizing

No published study reports a hydration result for this peptide. The pilot RCT measured skin hydration
(Corneometer) and water loss (Tewameter), but the abstract gives no values [s2]. In the 93—person trial
both sides of the face received the same moisturizer base, so any hydration from the base is the same
on both sides [s1]. Literature is enough for a moisturizing claim under the norms, but the literature on
palmitoyl pentapeptide—4 does not cover hydration and cannot back this claim; the product's
moisturizing ingredients would need their own data.

Ingredient efficacy claim: contains palmitoyl pentapeptide-4, which helps reduce the appearance
of fine lines

The wording matches what the 93-person RCT tested: 3 ppm pal-KTTKS in a leave—on moisturizer,
used for 12 weeks, gave fewer visible wrinkles and fine lines than the same base [s1]. Under the norms,
literature is enough for an ingredient claim, but the ingredient's action must be linked to the claim
made for the product (Art. 11). Two conditions follow from the data. The product should contain at least
3 ppm of the peptide: below that, the trial does not apply to the product directly. The raw material
should carry the tested KTTKS sequence, because the same INCI name also covers the KTSKS
sequence [s1, s9]. All of this rests on one trial run by a manufacturer.

Tested concentrations

The only concentration tested in a placebo-controlled human trial is 3 ppm (0.0003%) pal-KTTKS in a
moisturizer [s1]. The pilot RCT and the multi-ingredient studies do not state the peptide concentration
in their abstracts [s2, s3]. Dose-response in humans has not been studied, so nothing shows that more
than 3 ppm works better. Use levels reported to CIR are of the same order: the highest reported
maximum in 2013 was 0.00061% (6.1 ppm) in eye lotions and face and neck products, and the 2023
draft cites 0.0012% (12 ppm) as the maximum reported for non-spray face and neck products [s8]. Raw
materials sold under trade names are dilute solutions, so the peptide content of the finished product
equals the percentage of raw material multiplied by the peptide content in the supplier's specification.
If the result is below 3 ppm, the trial [S1] does not apply to the product directly. Human safety data
reach higher levels: an HRIPT with 0.01% (100 ppm) [s8].

Studies

S1 Greater reduction in wrinkles and fine lines than the same moisturizer without peptide, by image
analysis and expert grading; self-assessed improvement; well tolerated
Limitations: Single trial run by Procter & Gamble; no effect sizes in the abstract; Caucasian women aged 35—55 only;

firmness and hydration not reported

S2 Peptide cream did better than acetyl hexapeptide-3 cream and placebo on photos, instrument data
and self-assessment, according to the authors
Limitations: Pilot study, about 7 women per arm; no numbers or p values in the abstract; concentration not stated;

funded by a cosmetics company



S3 Multi-ingredient products improved periorbital roughness (Ra, Rz) after 4 weeks compared with the
untreated side
Limitations: Products also contained niacinamide, Pal-KT, carnosine and other actives, so the peptide's contribution

cannot be separated; untreated side instead of vehicle control; P&G study

S4 Pal-KTTKS found in stratum corneum (4.2+0.7 ug/cm2), epidermis (2.8 +0.5 pyg/cm?2) and dermis
(0.3+0.1 pug/cm?2), not in receptor fluid; KTTKS without palmitoyl not detected in skin; both degraded
quickly by skin proteases

Limitations: Mouse skin in vitro; concentration not stated in the abstract; no clinical outcome

S5 Passive delivery of pal-KTTKS into excised human skin was limited; microneedle pretreatment
raised it 2—22-fold by fluorescence signal

Limitations: Ex vivo; fluorescent-labelled peptide; no clinical outcome

S6 KTTKS was the minimal sequence that stimulated collagen I, collagen Ill and fibronectin synthesis
in mesenchymal cells

Limitations: Cell culture; peptide without palmitoyl; not a skin study
S7 Review of controlled ex vivo and in vivo studies of topical peptides against skin ageing; no pooled

estimate in the abstract
Limitations: Narrative, not systematic; published in 2009, before the pilot RCT

S8 HRIPT without irritation or sensitization: 0.01% Pal-KTTKS in 51 subjects and a 0.12% Pal-KTSKS
formulation diluted to 15% in 106 subjects; maximum use concentration in 2013 was 0.00061%

Limitations: Draft for panel review marked Do Not Cite or Quote; unpublished data submitted by industry

S9 Final report: safe in cosmetics in the present practices of use and concentration, for the KTTKS
and KTSKS sequences
Limitations: Conclusion read in the panel's meeting announcement, full final report not opened; no reproductive or

carcinogenicity data, judged mitigated by low exposure

Wording the data support

v Helps reduce the appearance of fine lines and wrinkles

Anti—wrinkle claim about the product: under the NMPA norms the product itself needs an efficacy test, this literature only
supplements it

v Contains palmitoyl pentapeptide-4, which helps reduce the appearance of fine lines

Ingredient claim: only if the product contains at least 3 ppm of the peptide and the raw material carries the tested
KTTKS sequence [S1]

v In a 12-week study, a moisturizer with 3 ppm of this peptide reduced visible wrinkles more than

the same moisturizer without it

For the evidence summary in the claim file, not for the label: the study tested a different formula [S1]

Wording the data do not support

X Clinically proven to reduce wrinkles

One trial, run by a finished—product manufacturer, with no effect sizes in the abstract [S1]

X Boosts collagen by 350%
No data on skin collagen in people; collagen synthesis was shown only in cell culture, for the peptide without palmitoyl

[se]

X Reduces wrinkle depth by [X]% in 12 weeks

The trial abstract reports statistical significance but no percentages [S1]; a number needs a test of the product itself



X Firms and lifts the skin

No controlled human study reports a firmness or elasticity result [S1, S2]

X Palmitoyl pentapeptide-4 hydrates the skin
No hydration result has been reported for this peptide [S2]

X Penetrates into the dermis to rebuild collagen
Only small amounts reached the dermis of mouse skin in vitro, and passive delivery into human skin ex vivo was limited

[S4, S5]; collagen in people was not measured

X Works like retinol, without irritation

None of the sources compares the peptide with retinoids; a no-irritation claim needs a test

X Matrixyl reduces wrinkles

The Matrixyl name is also used for other peptide blends, such as Matrixyl 3000 with different peptides; name the INCI
and the tested sequence (Pal-KTTKS)

X Safe during pregnancy

Reproductive and developmental toxicity data are missing [S9]

Safety

The CIR Expert Panel issued a final report in 2024: palmitoyl pentapeptide—4 (KTTKS and KTSKS
sequences) is safe in cosmetics in the present practices of use and concentration [s9]. The panel noted
that developmental, reproductive and carcinogenicity data are missing and considered the gap
mitigated by low use concentrations, limited dermal absorption in vitro, negative genotoxicity tests and
a negative estrogen agonist assay of a 0.12% Pal-KTSKS formulation [s9]. Human data from the 2023
draft: a trade—name mixture with 0.01% Pal-KTTKS caused no irritation or sensitization in an HRIPT
with 51 subjects, and a 0.12% Pal-KTSKS formulation diluted to 15% in water caused none in an HRIPT
with 106 subjects [ss8]. At 3 ppm the peptide was well tolerated in the 12—week RCT [s1]. We did not
open the full final report; the conclusion comes from the panel's meeting announcement. The draft is
marked Do Not Cite or Quote, so its figures should be checked against the final report before
submission.

What the literature does not cover

There is no independent replication of the 93—person trial with reported effect sizes and no systematic
review or meta—analysis. Dose-response in humans has not been studied, so concentrations other than
3 ppm are untested. No controlled human study reports results for firmness, elasticity or hydration.
Collagen in human skin after topical use has not been measured; collagen synthesis was shown in cell
culture, for the peptide without palmitoyl. The efficacy data come from the KTTKS sequence; there are
none for the KTSKS sequence that the same INCI name covers. Reproductive, developmental and
carcinogenicity data are missing. The trials enrolled Caucasian women [S1] and Indonesian women [S2];
there are no data in men. A PubMed search for October 2024 to October 2026 found no new human
efficacy study of this ingredient.

Sources

S1 Robinson LR, Fitzgerald NC, Doughty DG et al. Int J Cosmet Sci 2005;27(3):155-160
PMID 18492182 - DOI 10.1111/j.1467-2494.2005.00261.x - RCT, split-face, double-blind, placebo-controlled, n=93,
12 weeks - Funding: Procter & Gamble

S2 Aruan RR, Hutabarat H, Widodo AA et al. J Clin Aesthet Dermatol 2023;16(2):37-43
PMID 36909866 - RCT, double-blind, three parallel arms, pilot, n=21, 8 weeks - Funding: Paragon Technology and
Innovation (Indonesian cosmetics company)
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https://pubmed.ncbi.nlm.nih.gov/18492182/
https://doi.org/10.1111/j.1467-2494.2005.00261.x
https://pubmed.ncbi.nlm.nih.gov/36909866/

S3 Kaczvinsky JR, Griffiths CE, Schnicker MS, Li J. J Cosmet Dermatol 2009;8(3):228-233
PMID 19735523 - DOI 10.1111/j.1473-2165.2009.00444.x - two RCTs, split-face, double-blind, multi-ingredient products,
n=77, 4 weeks + Funding: Procter & Gamble

S4 Choi YL, Park EJ, Kim E et al. Biomol Ther (Seoul) 2014;22(4):321-327
PMID 25143811 - DOI 10.4062/biomolther.2014.053 - in vitro, Franz cells, hairless mouse skin - Funding: not
manufacturer—funded

S5 Mohammed YH, Yamada M, Lin LL et al. PLoS One 2014;9(7):e101956
PMID 25033398 - DOI 10.1371/journal.pone.0101956 - ex vivo, excised human skin, 1 and 24 hours - Funding: not
manufacturer—funded

S6 Katayama K, Armendariz-Borunda J, Raghow R et al. J Biol Chem 1993;268(14):9941-9944
PMID 8486721 - in vitro, cell culture - Funding: U.S. government grants

S7 Gorouhi F, Maibach HI. Int J Cosmet Sci 2009;31(5):327-345
PMID 19570099 - DOI 10.1111/j.1468-2494.2009.00490.x - narrative review - Funding: not manufacturer-funded

S8 Cosmetic Ingredient Review. Safety Assessment of Myristoyl Pentapeptide-4, Palmitoyl Pentapeptide-4, and
Pentapeptide—4 as Used in Cosmetics. Draft Report for Panel Review, released August 18, 2023
https://www.cir-safety.org/sites/default/files/Pentapeptides.pdf - safety assessment, draft

S9 Cosmetic Ingredient Review. Post Meeting Announcement, 170th Expert Panel Meeting (September 30 — October 1,
2024). Final Safety Assessment: Pentapeptide Ingredients
https://www.cir-safety.org/sites/default/files/PostMeetingAnnouncement_102024_0.pdf - safety assessment, final
conclusion

PMID checked in PubMed on 2026-10-13

An evidence summary you can use when you prepare your efficacy claim file for NMPA. We do not check
compliance. The claim decision stays with your team.
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