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Fig 1. SIG1273 targets 
elicited inflammatory signals

The skin is the first line of defense against environmental, chemical and physical insults. In
mobilizing an acute protective response, several different skin-localized cell types release and
respond to pro-inflammatory cytokines ensuring skin homeostasis and health. However, chronic
exposure and activation of this response causes damage that contributes to premature aging. As
support for the potential of SIG1273 (a small molecule isoprenylcysteine analog) in slowing
premature aging, it has been previously shown to block 1) UVB and TPA-induced cytokine
production in cultured keratinocytes, 2) inhibit overproduction of IL-4 and IL-17 in T-cell Receptor
(TCR)-activated PBMCs and 3) nickel-induction of IL-6 and IL-8 in HDMECs. Here we extend
these observations to cultured human dermal fibroblasts (HDFs), demonstrating SIG1273’s
potential to block skin aging, which we validate for the first time with human clinical results.
SIG1273 successfully blocks UVA-induced IL-6 and MMP-1 production in HDFs. In addition,
SIG1273 accelerates fibroblast migration in an in vitro wound-healing model. Moreover, SIG1273
displays antioxidant properties blocking urban dust induced oxidation and cytotoxicity in
keratinocytes, which is further supported by free radical scavenging capacity. These new in vitro
data taken together with our previous results highlights SIG1273’s potential in targeting multiple
mechanisms of skin aging. To investigate whether SIG1273 has anti-aging benefits for human
skin, it was tested in an existing topical formulation in a double-blind clinical study. Results
demonstrate the group topically applying SIG1273 had significant improvement in skin fine-line
and wrinkles, elasticity and firmness as compared to the non-SIG1273 group. Thus, SIG1273
represents a novel cosmetic functional ingredient that provides a broad spectrum of benefits for
the skin through its anti-oxidant, anti- inflammatory and anti-aging properties.
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SIG1273 inhibits pro-inflammatory cytokine secretion in response to UVB, TPA, Nickel and at

the T-cell receptor suggesting inhibition at different skin-related cell types.

Collagenase (MMP-1) secretion in response to UVA was shown to be inhibited by SIG1273,

suggesting ECM remodeling protection during photo-aging mechanisms.

SIG1273 accelerates fibroblast migration in an in vitro wound-healing model and displays anti-

oxidant properties blocking urban dust induced cytotoxicity and provided ROS scavenging

activity in a cell-free system.

SIG1273 has anti-aging benefits for human skin in an existing topical formulation in a double-

blind clinical study showing significant improvement in skin fine-lines and wrinkles, elasticity and

firmness as compared to the non-SIG1273 group.

SIG1273 represents a novel cosmetic functional ingredient that provides safe dual anti-

inflammatory and anti-aging benefits.

Primary Human Dermal Fibroblasts (HDFs) were pre-treated with SIG1273 for 6 hr, then
irradiated with 12.5 J/cm2 UVA (350-12nm; Daavlin; Bryan, OH) and later incubated for 24 hours.
Subsequently, pro-MMP-1 production was measured by ELISA. All compounds were tested at
the concentrations shown. No cell cytotoxicity of HDFs was observed at concentrations shown.
The IC50 is the concentration of compound producing half maximal inhibition. * p value < 0.05; **
p value < 0.01 by Student t test compared to UVA-irradiated cells.

Compound IC50
a (µM)

SIG1273 (TSC) 0.3
Clobetasol >10

Skin inflammation could be triggered by environmental exposure of skin to ultraviolet (UV) light,
harmful bacteria overgrowth or chemical/metal contact leading to chronic irritation. Acute
inflammation is mediated by damaged keratinocytes and their release of pro-inflammatory
cytokines to initiate the innate immune response. During chronic inflammation a sustained T-cell
mediated long lasting response is maintained, thus a resulting in tissue damage. SIG1273 is a
novel CFI which inhibits pro-inflammatory cytokine production from different skin-related cell
types and inhibits pathogenic bacteria growth.
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Fig 2. SIG1273 inhibit UVA-induced
MMP-1 secretion in HDFs

Fig 4. SIG1273 protects from 
Urban Dust toxicity

Fig 3. SIG1273 accelerates 
fibroblast migration

Fig 5. SIG1273 is a ROS 
scavenging antioxidant 

Fig 7. SIG1273 cream improves 
appearance of facial wrinkles

Fig 6. Double-blind clinical Study

Summary/Conclusions

10nM 
SIG1273

100nM 
SIG1273

Untreated 
(8hr)

10ng/mL 
TGF-beta1

Primary Human Dermal Fibroblasts (HDFs) were seeded 48 hours before treatments with a
900µm-width open field insert. Later, insert was removed and cells were incubated with SIG1273
for 8 hours. Subsequently, cells were fixed and stained with toluidine blue. All compounds were
tested at the concentrations shown. No cell cytotoxicity of HDFs was observed at concentrations
shown. ** p value < 0.01 by Student t test compared to untreated cells. Scale bar =225µm

Compound IC50
a (µM)

SIG1273 68 ± 8
α-Tocopherol 25 ± 0
α-Lipoic Acid 682 ± 169

(±)-α-Tocopherol
(±)-α-Lipoic Acid
SIG1273

Characteristic Completed (n=29)

Age (±SD)
Range

53.6 (7.4)
37-66

Fitzpatrick skin type 
(I-V) 

I – 1
II – 5

III – 20
IV- 2
V - 1 

Parameter 
Measured

Improvement
(% Change)*

Fine lines -9.8% (41.4%)

Coarse wrinkles -12.5% (41.4%)

Skin radiance/brightness/

luminosity

-17.0% (58.6%)

Skin texture/smoothness -39.34% (69.0%)

Pore size -21.6% (55.2%)

SIG1273 at 0.25% was formulated in a cream and was evaluated in a 29-subject double-blind,
split face study for 4-weeks. SIG1273 cream was applied once daily to one side, while the other
side of the face remained untreated.
*Percent change improvement is relative to baseline. A negative number indicates a reduction.
The number in parenthesis indicates the percent of the population that showed an improvement.

Week 0                        Week 4 Week 0                        Week 4

Total antioxidant capacity of compounds was measured by the oxidation inhibition of ABTS
(2,2’-Azino-di-[3-ethylbenzthiazoline sulphonate]) to ABTS+ by metmyoglobin. The amount of
ABTS+ produced was monitored by reading the absorbance at 750 nm. All compounds were
tested at the concentrations shown. The IC50 is the concentration of compound producing half
maximal inhibition.

SIG1273 was formulated in a cream at 0.25% (w/w) and was evaluated in a 31-subject double-
blind, split face study for four weeks. SIG1273 cream was applied once daily to one side, while
the other side of the face remained untreated. Twenty-nine of thirty-one (29/31) enrolled Subjects
(Fig 6.) completed the 4-week study. Two subjects were dropped for non-compliance (one was on
more than one clinical study at the same time and the other missed the final visit). Standardized
photographs of the face were taken at baseline and after 4 weeks application of 0.25% (w/w)
SIG1273 cream.
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Primary Normal Human Epidermal Keratinocytes (NHEKs) were co-treated with 100µg/mL
Urban Dust (SRM 1649b) particles and SIG1273 for 24 hours. Subsequently, cellular viability
was measured by MTS reduction assay. All compounds were tested at the concentrations
shown. * p value < 0.05; ** p value < 0.01 by Student t test compared to Urban Dust-treated
cells.
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Parameter 
Measured

Improvement
(% Change)*

Elasticity 20.7%

Firmness/Hydration 24.1%

Table 1. Clinical study Demographics

Table 3. Summary of Skin aging endpoints

Table 2. Cutometer Measurements
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