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Abstract: Skin aging is primarily due to alterations in the dermal extracellular matrix,
especially a decrease in collagen I content, fragmentation of collagen fibrils, and accumula-
tion of amorphous elastin material, also known as elastosis. Growth factors and cytokines
are included in several cosmetic products intended for skin rejuvenation because of their
ability to promote collagen synthesis. Matrikines and matrikine-like peptides offer the
advantage of growth factor-like activities but better skin penetration due to their much
smaller molecular size. In this review, we summarize the commercially available products
containing growth factors, cytokines, and matrikines for which there is evidence that they
promote skin rejuvenation.
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Introduction

Skin aging is a natural process caused by both intrinsic changes and extrinsic dam-
age.'? Much of the change occurs in the dermis, which is mostly composed of a dense,
collagen-rich extracellular matrix (ECM) that provides structure and support for the skin
cells and confers tensile strength and firmness to the skin (Figure 1).!? Elastic fibers,
which are made up of a cross-linked elastin core within fibrillin-based microfibrils,
are key secondary components of the dermis that provide elasticity, resilience, and
added tensile strength.’ Important changes also occur in the epidermis, most notably
the accumulation of corneocytes, which causes the skin to take on a rough and dull
appearance.'* In addition, reduced skin vasculature and structural changes to the
subcutaneous tissue participate in skin aging.

Within the dermal ECM, aging is associated with a thickening of collagen fibrils
and disorganization of total collagen content, mainly due to decreased collagen I syn-
thesis and increased fibril fragmentation.!>* In addition, skin aging is associated with
increased levels of matrix metalloproteinases, which can break down collagen and
elastin fibers, combined with impaired transforming growth factor (TGF)-f signaling,
which may reduce collagen deposition (Figure 2).!2¢

Intrinsic versus extrinsic skin aging

Although all aged skin shares common structural changes, intrinsically and extrinsi-
cally aged skin differs in several ways. Intrinsic aging occurs as a result of the natural
chronological aging process, whereas extrinsic aging is brought about by environmental
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Figure | Structure of human skin.

Notes: The outer layer of the epidermis, the external layer of human skin, is made up primarily of corneocytes which provide a barrier function. Underlying the corneocytes
are viable keratinocytes, which migrate outward and terminally differentiate to become corneocytes. The epidermis is organized into extensions called rete ridges that project
between dermal papille (pink) into the underlying connective tissue. Underlying the epidermis is the dermis, which is primarily made up of collagen, elastin fibers, and other
extracellular matrix components. Collagen and elastin fibers are synthesized by fibroblasts to provide tensile strength, firmness, and elasticity to the skin. The innermost layer
of the skin, the hypodermis, is composed largely of fat cells, which helps provide structure to the skin. Blood capillaries, lymph vessels, sweat glands, sebaceous glands, hair
follicles, and lamellar bodies lie within the dermis and hypodermis. lllustration: © www.julius-ecke.de; source: www.skin-care-forum.basf.com.

factors, especially sun exposure, also known as photoaging. '
Other common extrinsic factors are air pollution and ciga-
rette smoke.

Intrinsic aging is associated with the natural deterioration
of skin components, loss of cell turnover (senescence), and
structural changes to subcutaneous tissue that occur over
time.! Intrinsically aged skin is characterized by laxity, fine
wrinkling, and exaggerated expression lines, but it remains
smooth and unblemished, with normal geometric patterns.'’
In addition, intrinsically aged skin shows atrophy and flat-
tened epidermal rete ridges, as well as a decreased ability
to repair damage in conjunction with decreased numbers of
fibroblasts and mast cells. In the dermal ECM, collagen fibrils
and especially collagen I are lost.

Skin aged by extrinsic factors, in contrast to intrinsi-
cally aged skin, is characterized by dyschromia/mottled

pigmentation (age spots), deep wrinkles, epidermal atrophy,
and a leathery appearance.'*’ Elastosis, the accumulation of
amorphous elastin material with reduced elasticity, is espe-
cially characteristic of extrinsically aged skin.!? In addition,
collagen fibers in extrinsically aged skin become thickened,
fragmented, and more soluble. In photoaged skin sections
stained with hematoxylin and eosin, the accumulated abnor-
mal collagen and elastin fibers appear as a blue mass over
the Grenz zone, a narrow layer beneath the epidermis where
new collagen is produced.?’

Extrinsic factors are thought to age the skin by deplet-
ing antioxidants and increasing reactive oxygen species.!°
Reactive oxygen species not only directly damage the
skin structural proteins, but also induce overexpression
of collagen-degrading matrix metalloproteinases and
increase inflammation by the NF-kB pathway.!° In addition,
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Figure 2 Changes in the skin with age.

Notes: As the skin ages, several changes occur in the epidermis and dermis. In the
epidermis, corneocytes (terminally differentiated keratinocytes) accumulate, giving
the skin a rough and dull appearance. In the dermis, the collagen content decreases
and collagen and elastin fibers become disorganized and fragmented. This weakens
the structure underlying the epidermis, leading to wrinkles. lllustration: © Kleinhans
RED, source: www.skin-care-forum.basf.com.

ultraviolet light can directly damage the skin by causing
nucleic acid strand breakage and by cross-linking and modi-
fying the structural proteins and nucleic acids.*!! Ultraviolet
light also increases the accumulation of advanced glyca-
tion end-products, which can promote aging by several
mechanisms.!?

Topical application of growth factors

and cytokines for skin rejuvenation
Growth factors and cytokines have been studied extensively
in skin wound healing.!* Growth factors known to directly
affect collagen biosynthesis include platelet-derived growth
factor, vascular endothelial growth factor (VEGF), epidermal
growth factor (EGF), granulocyte-colony stimulating factor,
keratinocyte growth factor, and hepatocyte growth factor."
Cytokines affecting collagen biosynthesis include TGF-j,
interleukin (IL)-6, and IL-8.141¢

Although several studies indicate that topically applied
growth factors and cytokines have been clinically shown to
promote skin rejuvenation, their large molecular size (gener-
ally >15,000 Da) limits their ability to penetrate the tightly
packed stratum corneum.!” Molecules larger than 500 Da
generally cannot easily penetrate the stratum corneum to
reach the viable keratinocytes in the stratum basale. One
possible route of entry for larger molecules like growth
factors and cytokines is through hair follicles, sweat glands,
or compromised skin, for example, after microneedling or
laser resurfacing. In addition, it may be possible to improve
the penetration of growth factors and cytokines by chemical
modification with lipophilic molecules.'®

Cosmetic products containing
growth factors and cytokines for

skin rejuvenation

Several cosmetic products intended for skin rejuvenation
contain growth factors and cytokines to promote collagen
and elastin synthesis.!* We describe here products supported
by clinical studies reported in peer-reviewed journal articles.

Processed skin proteins (PSP®) by
Neocutis® (Merz North America, Inc.,
Raleigh, NC, USA)

The PSP product line contains processed skin proteins, which
are a mixture of growth factors and cytokines obtained as the
lysate of cultured human fibroblasts.!® The studies performed
so far suggest that the growth factors and cytokines in these
PSP products reduce the appearance of skin aging, including
fine lines and wrinkles.

In an initial case report, the effects of Bio-restorative Skin
Cream, a PSP product, were described in two participants
who had severe phototoxicity following 5-aminolevulinic
acid (5-ALA) photodynamic therapy.® 5-ALA is a photosen-
sitizer used to treat actinic keratosis, rosacea, inflammatory
acne vulgaris, associated sebaceous disorders, and other skin
conditions.?! Common adverse events of photodynamic skin
therapy using 5-ALA include local and mostly minor ery-
thema, edema, and crusting, which can last a week or more.
Phototoxicity is rare, but can result in severe erythema lasting
for weeks. The case report found that twice-daily application
of Bio-restorative Skin Cream (for 3 or 7 days) helped return
the skin to normal condition in the two participants.

This case report was followed up by a two-center, random-
ized, double-blind, split-face, placebo-controlled study in 20
women with facial wrinkling in the lateral canthal area.”? As
is common in placebo-controlled dermatologic studies, the
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vehicle (cream base) used to formulate the product was used
as the control. Participants in the study were randomized
to twice-daily application for 2 months of Bio-restorative
Skin Cream or vehicle on the respective face halves. Three-
dimensional in vivo skin imaging was used to measure aver-
age roughness, mean roughness depth, maximum roughness
depth, base roughness depth, maximum base roughness
depth, and 10-point average roughness. In addition, inves-
tigators assessed wrinkles using the Rao—Goldman 5-point
scale, which scores the wrinkles from 1 for no wrinkle to 5
for very deep wrinkles with redundant folds.?® Differences
in roughness parameters and clinical assessments were com-
pared by one-way analysis of variance (ANOVA) and were
considered significant at p<0.05. As measured by skin imag-
ing, after 2 months, all roughness parameters significantly
improved versus baseline with Bio-restorative Skin Cream,
and three of six roughness parameters were significantly
better with Bio-restorative Skin Cream than with vehicle.
The investigators’ clinical assessment of wrinkles, however,
did not significantly differ between the Bio-restorative Skin
Cream and the vehicle. In a separate publication based on the
same study, according to investigators’ visual assessments,
periorbital and perioral wrinkles improved significantly at day
30 and day 60 versus baseline.?* At day 60, periorbital wrinkle
scores decreased by 17% and perioral wrinkle scores by 13%.
Also, chin texture improved significantly by 17% at day 60.
Finally, participants felt that Bio-restorative Skin Cream
had improved their skin quality and appearance of wrinkles.

Further details of the effects of Bio-restorative Skin
Cream were investigated in a single-center prospective study
in 12 women with facial wrinkling in the lateral canthal
area.”® Bio-restorative Skin Cream was applied twice daily
for 6 months. Investigators assessed fine wrinkles in the
periorbital and perioral areas on a scale of O for absent to 4
for very deep with redundant folds. They also took punch
biopsies for microscopic analysis. According to the investiga-
tors, after 6 months, periorbital wrinkles decreased by 33%
and perioral wrinkles by 25%. Also, 55% of participants
reported improved facial lines and wrinkles, 64% reported
improved facial skin texture, and 73% reported improved skin
hydration. Light microscopy revealed a mild increase versus
baseline in dermal fibroplasia and an associated reduction
in elastosis, as well as increased numbers of fibrocytes and
fibroblasts in 64% of participants and increased epidermal
thickness in 55%.

The effects of Lumiere® Bio-restorative Eye Cream,
another PSP-containing product, were examined in a multi-
center, open-label prospective study in 40 women with fine
or deep wrinkles, visible dark areas, and slightly coarse or

grainy lower eyelids.?® Investigators evaluated the skin color,
texture, sagging, and wrinkles using 4-point scales. In addi-
tion, the participants answered a 10-item questionnaire about
the quality of their periorbital skin, in which the answers were
reported on 5-point scales. Differences in investigator and
participant evaluations were assessed by repeated-measures
ANOVA, with a p-value <0.05 indicating a significant dif-
ference. Following twice-daily application of the product for
6 weeks, the investigators’ clinical scores improved signifi-
cantly versus baseline for skin texture (28%), skin sagging
(26%), dark circles (15%), and periorbital wrinkles (14%).
The participants’ scores also improved significantly versus
baseline for nine of ten parameters.

TNS® (SkinMedica, Carlsbad, CA, USA)

The TNS product line includes TNS Recovery Complex® and
TNS Essential Serum®. TNS products contain conditioned
medium obtained from neonatal foreskin fibroblast cul-
ture.?”?® The conditioned medium from these cells includes
growth factors and cytokines that can promote angiogenesis
(VEGF and hepatocyte growth factor), modulate inflamma-
tion (IL-6 and IL-8), and enhance ECM deposition (TGF-B1
and platelet-derived growth factor-A).>?’?® The currently
available data indicate that the growth factors and cytokines in
TNS may help improve the clinical appearance of aged skin.

A pilot study in 14 participants examined the effects
of twice-daily application of TNS Recovery Complex for
60 days on photodamaged skin.’ Physicians measured
photodamage on a 9-point scale. In addition, silicone
impressions were made for optical profilometry, and punch
biopsies were taken to assess Grenz zone and epidermal
thickness. Differences were compared using two-tailed
t-tests, with p-values <0.05 considered to indicate statisti-
cal significance. On the basis of investigators’ evaluations,
11/14 participants in the study showed improvement in at
least one facial area. The periorbital region, in particular,
showed a statistically significant improvement in clinically
assessed photodamage (p=0.0003). As shown by optical
profilometry, the depth and number of textural irregulari-
ties or fine lines were found to have decreased significantly
from baseline (p=0.0075), and ultrastructural evaluation
indicated new collagen formation in the Grenz zone and
thickening of the epidermis. In addition, eight of the par-
ticipants felt that their wrinkles had improved, while 12
felt that their skin texture had improved.

TNS Recovery Complex was further studied in a sin-
gle-center, randomized, double-blind, placebo-controlled
study in 60 participants with mild-to-severe facial photo-
damage.?® In this study, the participants used a basic skin
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care regimen consisting of a cleanser and a moisturizer
combined with twice-daily TNS Recovery Complex or a
vehicle control for 6 months. Photodamage was assessed
by optical profilometry using silicone impressions. Also,
investigators assessed fine wrinkling, tactile roughness,
telangiectasia, mottled pigmentation, and sallowness on
a scale of 0 (absence of photodamage) to 4 (most severe
photodamage). Differences were compared by paired
t-test for profilometry and by two-sided Fisher’s exact test
for clinical assessments, with a p-value <0.05 considered
to indicate statistical significance. Optical profilometry
revealed significantly improved facial lines and wrinkles
at month 3 versus baseline in participants using TNS
Recovery Complex. In addition, according to investiga-
tors’ clinical assessments, the appearance of fine lines was
significantly improved versus baseline for TNS Recovery
Complex (p=0.012) but not for the vehicle control. How-
ever, measures of photodamage were not significantly
different between TNS Recovery Complex and the vehicle
control at month 6, and only fine lines and texture shadows
were significantly different at month 3.

ReGenica® (Histogen Aesthetics, San
Diego, CA, USA)

ReGenica is a third product line containing growth fac-
tors and cytokines from conditioned medium of fibroblasts
(MRCx™). The fibroblasts used to generate MRCx are grown
on beads under hypoxic conditions to simulate the early
embryonic environment prior to angiogenesis.?*** MRCx
contains VEGF, keratinocyte growth factor, and IL-8, but
not TGF-B.

In a proof-of-concept study including 49 participants who
had been treated by laser resurfacing, a lotion containing
MRCx produced a greater reduction in erythema and bet-
ter re-epithelialization of the perioral and periocular areas
than a placebo lotion.”” In a following split-face study in
42 participants, investigators assessed the effect of MRCx,
formulated as a gel, on transepidermal water loss, measured
by Vapometer, and on erythema, edema, dryness, and peeling
using a scale of 0 (none) to 4 (severe).*® Erythema, edema,
and crusting were also assessed by blinded observers using
photographs and on the same 4-point scale. A p-value <0.05
was considered to indicate statistical significance, although
the statistical tests used were not described. The study found
that MRCx, formulated as a gel, produced a dose-dependent
improvement in crusting and significantly improved bar-
rier function as measured by transepidermal water loss.>
In addition, biopsies, taken from three randomly selected

subjects from each treatment group, showed that skin areas
treated with the active gel had less leukocyte infiltration as
well as more normal stratum germinativum and more normal
organization of epidermal layers than the biopsies taken from
skin areas treated with the vehicle control.

The effect of a 3-month application of ReGenica
Replenishing Créme, applied every evening, combined
with ReGenica Renew SPF 15, applied every morning, was
examined in a study of 21 women with mild-to-moderate
photodamage, fine lines, and wrinkles.’! ReGenica Replen-
ishing Créme is a moisturizing cream containing MRCx,
and ReGenica Renew SPF 15 is a cream containing sun-
screens and MRCx. Investigators assessed tactile roughness,
visual texture, wrinkles, and blotchiness from 0 (none) to 4
(severe) and skin tone evenness, radiance, and translucency
from O (worst possible results) to 4 (best possible results).
Participants also completed questionnaires assessing overall
satisfaction with the product and on a range of skin proper-
ties. Differences in investigator and participant assessments
were compared by paired #-tests. Investigators’ assessments
of tactile roughness, visual texture, wrinkles, blotchiness,
skin tone evenness, radiance, and translucency progressively
and significantly improved at weeks 4, 8, and 12 versus
baseline (p<0.05). Participants also reported a similar sta-
tistically significant improvement in skin qualities at week 4
(»p=0.034), week 8 (p=0.004), and week 12 (p<0.001) versus
the first post-baseline visit (at week 2). On the basis of these
findings, the authors concluded that the topically applied
growth factors and cytokines in MRCx promote recovery,
improve skin barrier function, and may reduce inflammation
in sun-damaged skin.

The effects of another MRCx product, ReGenica Revital-
izing Eye Créme, were examined in a multicenter, open-label
pilot study in 39 women of age >35 years with wrinkles,
uneven skin texture, puffiness, and lack of skin firmness in
the lateral canthal and infraorbital areas.? Using 10-point
scales, investigators assessed wrinkles, sagging, under-eye
dark circles, sallowness, telangiectasia, and crepiness of the
infraorbital area; wrinkles, sagging, dyschromia/mottled
pigmentation, and crepiness of the lateral canthal area; and
smooth texture, tightness, tone, brightness, and moistness
of the infraorbital and lateral canthal areas. After applying
the product twice daily for 60 days, participants reported
improvements in infraorbital brightness, moistness, wrinkles,
sallowness, crepiness, smooth texture, skin tightness, and skin
tone. Investigators also found improvement in lateral can-
thal wrinkles, dyschromia/mottled pigmentation, skin tone,
overall brightness, and moistness and that approximately
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two-thirds of participants were improved or much improved
at days 14 and 60 compared to baseline.

EGF serum (Bioeffect, Kopavogur, Iceland)
EGF is a 6 kDa polypeptide growth factor that has been of
particular interest because of its ability to promote wound
and ulcer healing when applied topically.** A serum contain-
ing recombinant EGF produced in barley was examined in
an open-label trial in 29 participants of age 30 years with
photoaging.3* The participants completed a survey rating
improvements in brown spots, red spots, age spots, and
skin smoothness on a 5-point scale, and differences were
compared by paired #-tests. The study found that twice-
daily application of EGF serum for 3 months significantly
improved brown spotting, skin texture, pore size, red
spotting, and wrinkles versus baseline (p<0.0002 for all
assessments).

CRS with growth factor (Topix
Pharmaceuticals, Amityville, NY, USA)

Citrix® CRS Cell Rejuvenation System contains recombi-
nant TGF-B1, L-ascorbic acid, and extract from the plant
Cimicifuga racemosa. This product was examined in a
two-part, split-face, randomized study in women with facial
wrinkling.* In the first part of the study, facial halves of 11
women were randomized to twice-daily application of CRS
or a similar cream lacking TGF-B1 (VitC) for 3 months. In
the second part, facial halves of 20 women were random-
ized to twice-daily application of TNS Recovery Complex
or CRS for another 3 months. Blinded experts assessed
photographs for wrinkles using a 5-point scale, and the par-
ticipants completed questionnaires about changes in facial
photoaging and satisfaction with the treatments. Differences
were compared using two-tailed tests. The treatment was
considered successful if the mean half-face wrinkle score
showed a positive change or no worsening between baseline
and the end of the study. According to investigator assess-
ments, wrinkles showed “successful treatment” in 27 of 31
(87.1%) participants who applied CRS, 14 of 19 (73.7%)
who applied TNS Recovery Complex, and seven of 12
(58.3%) who applied VitC. In addition, 18 of 31 (58.1%)
participants who applied CRS, nine of 19 (47.4%) who
applied TNS Recovery Complex, and four of 12 (33.3%)
who applied VitC reported subjective improvement. The
study also found significant improvements versus baseline
in clinically assessed wrinkling (p=0.03), but it did not
report comparisons between regimens, so the effect of the
cytokine TGF-B1 was not clear.

Cosmetic products containing
matrikines and matrikine-like

peptides for skin rejuvenation
Matrikines are short peptides generated by proteolysis of
ECM macromolecules that can modulate cell proliferation,
migration, and apoptosis.***” Matrikines are widespread and,
like growth factors, appear to have a variety of activities. For
example, matrikines have been identified as markers of lung
inflammation. In addition, like many growth factors, some
matrikines can promote tumorigenesis, while others inhibit
it.373942 Matrikines have been of particular interest in skin
rejuvenation because of their role in wound healing.*’

Given their small molecular size, matrikines offer
the possibility of better skin penetration than traditional
growth factors and cytokines. Matrikine-like peptides are
now included in several commercially available cosmetic
formulations, although the effect of individual products has
rarely been reported in the peer-reviewed literature. We,
therefore, describe the existing clinical evidence for indi-
vidual products and the in vitro and clinical evidence for
single molecules included in currently marketed matrikine-
containing products.

Glycine—histidine—lysine tripeptide (GHK)
The tripeptide GHK is a matrikine that can complex with
copper and, in skin, enhances ECM synthesis.’*** GHK can
penetrate the stratum corneum and accumulate to relevant
concentrations in the skin.** Application of a cream contain-
ing Cu-GHK, a complex of copper and GHK, for 1 month was
reported to increase collagen levels in the skin, as measured
by immunohistochemistry.**

Glycine—glutamate—lysine—glycine
tetrapeptide (GEKG)

GEKG, also known as tetrapeptide-21, is a matrikine whose
activity was investigated in a series of in vitro studies and
clinical assessments in participants with facial wrinkles.* In
the in vitro studies, the peptide increased procollagen secre-
tion and collagen mRNA levels in human foreskin fibroblasts.
In the first clinical assessment, which was a double-blind,
randomized, placebo-controlled study in 10 healthy volun-
teers (>35 years), daily application of a cream containing
50 ppm GEKG for 8 weeks significantly increased type I
procollagen mRNA levels in the skin (p=0.02 by Wilcoxon
test). Further histochemical analysis revealed that GEKG,
but not placebo, increased skin procollagen, hyaluronic acid,
and fibronectin levels. GEKG improved point estimates of
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resilient distension and other elasticity assessments, although
differences were not significant, possibly due to the small
sample size. In a subsequent clinical assessment in the same
report, 60 volunteers received twice-daily applications of 10
or 100 ppm GEKG for 8 weeks. This portion of the study
showed improved roughness parameters versus baseline at
both 10 and 100 ppm GEKG. In a final clinical assessment in
30 volunteers, twice-daily application of 50 ppm GEKG for
4 or 8 weeks, but not a vehicle cream, improved periorbital
wrinkling versus baseline. Collectively, the results indicated
improvements in the skin quality, lines, and wrinkles, along
with increased procollagen production.

Lysine—threonine—threonine—lysine—
serine pentapeptide (KTTKY)

KTTKS is a matrikine derived from the proteolytic hydrolysis
of collagen.* This peptide promotes the production of ECM
and the expression of fibronectin and collagen types I and I11
in vitro.* It also stabilizes mRNAs that upregulate TGF-j,
which may increase collagen production.*” A palmitoylated
and more stable form of KTTKS (pal-KTTKS), also known
as Matrixyl® or palmitoyl pentapeptide-3, has been reported
to penetrate the stratum corneum* and enhance collagen I
secretion by fibroblasts in vitro.* Pal-KTTKS has also been
reported to significantly increase procollagen secretion and
upregulate type I collagen and hyaluronic acid synthase-1
expression by human fibroblasts in vitro.*

The clinical outcome of an oil-in-water moisturizer
containing pal-KTTKS was assessed in a double-blind,
placebo-controlled, randomized, split-face study in 94 healthy
Caucasian women with facial wrinkles.* Total length of fine
lines and wrinkles was assessed from digital photographs
by computer algorithms. Also, blinded experts assessed
improvements in skin texture, fine lines/wrinkles, age spots,
dark circles under the eyes, and skin firmness using a scale
of —4 (much worse) to +4 (much better). Differences in
adjusted treatment means were compared by ANOVA using
a mixed model, with a p-value <0.10 indicating a significant
difference. After twice-daily application for 8 and 12 weeks,
fine line/wrinkle length was significantly lower with the pal-
KTTKS cream than with a placebo cream, and clinically
assessed fine lines and wrinkles were significantly better
with the pal-KTTKS cream at weeks 8 and 12. In addition,
skin texture at weeks 4 and 8 and age spots and dark circles
at week 12 were significantly better with the pal-KTTKS
cream. However, using a more standard definition of p<0.05
to indicate statistical significance, only skin texture at 4
weeks and age spots at 12 weeks were significantly better.

No differences were found in skin texture or barrier function
as measured by transepidermal water loss. Thus, although
the in vitro studies suggest that KTTKS and pal-KTTKS
increase collagen production, evidence of clinical relevance
remains limited.

Micro-protein complex (MPC™; Merz
North America, Inc., Raleigh, NC, USA)

MPC is a mixture of N-octanoyl-carnosine (an antioxidant)
and the matrikines GEKG and palmitoyl-GHK. A recent
report described a randomized, investigator-blinded study in
which 133 healthy women were randomized 1:1:1 to MPC,
PSP, or conditioned media growth factor.’! After a 2-week
conditioning phase, during which the study participants
washed their faces twice daily with a gentle cleanser and
applied sun protection, the test products were applied for
6 months. An independent expert scored the severity of peri-
orbital and perioral wrinkles using the Rao—Goldman 5-point
visual scoring system and assessed the appearance of pores,
tactile skin roughness, and additional indicators of skin aging
using a 9-point visual analog scale. Skin elasticity and firm-
ness were assessed by cutometry. In addition, facial wrinkle
count, length, and area were analyzed in digital photos using
a computer algorithm. Differences were analyzed by ANOVA,
with p-values of <0.05 considered to indicate statistical sig-
nificance. According to the independent expert, periorbital
wrinkles improved from baseline by an average of 23% at
month 3 (p<0.0001) and 33% at month 6 (p<0.0001) in the
MPC group. In addition, perioral wrinkles improved from
baseline by an average 22% at month 3 (p<0.001) and 31%
at month 6 (p<0.001). Similar improvements were observed
in the PSP and conditioned media growth factor groups, and
improvements were not statistically significantly different
between the three groups. Mean periorbital wrinkle count
significantly improved at each time point versus baseline
for MPC and PSP (p<0.05). The evaluator also judged that
tactile skin roughness improved significantly from baseline
by 51% at month 3 and 59% at month 6 (p<0.001 for both)
in the MPC group, and that pore appearance improved sig-
nificantly from baseline at months 2, 3, and 6 (p<0.001). For
MPC users, quantitatively measured skin elasticity improved
from baseline by an average of 20% at month 2 (p<0.001),
13% at month 3 (p=0.018), and 16% at month 6 (p<0.001).
In contrast, no significant improvements in skin elasticity
were observed at any point in time with PSP or conditioned
media growth factor. MPC also improved skin firmness by
an average of 11% at month 3 (p<0.008) and 22% at month
6 (p<0.001).
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