
BASELINE AFTER 1 WEEK AFTER 4 WEEKS

• Chronic use of antihistamines or anti-
inflammatory medications that may interfere
with wound healing

• Use of drugs containing coumadin or heparin,
or other blood-thinning agents

• Cosmetic procedure (eg, laser resurfacing,
chemical peel, dermabrasion) in 6 months
preceding study screening visit

• History of facial nerve palsy

• Atrophy or weakness of facial muscles

• Marked facial asymmetry

• Previous surgery, cosmetic procedure (eg,
soft tissue augmentation), or scarring in the
periorbital area

• Concurrent use of other medicated products
on the face

• Infection or skin disorder on the face

• Uncontrolled systemic disease or known
infection with the human immunodeficiency
virus

• Anticipated need for procedures, surgery, or
overnight hospitalization during the study

• Pregnancy, trying to become pregnant, or
breastfeeding

Washout periods

• 1 week for topical antibiotics

• 4 weeks for topical retinoids, systemic
antibiotics, topical and systemic steroids, and
depigmenting products (including
hydroquinone, 4-hydroxyanisole, α-hydroxy
acids, β-hydroxy acids, and polyhydroxy
acids)

• 1 year for systemic retinoids and facial
botulinum toxin type A treatment

Treatment 

• Subjects applied the novel bi-mineral complex
to their face, either once daily or twice daily for
8 weeks. 

• 2 mm punch biopsies of periorbital skin were
taken at:

– Baseline (1 cm to 3 cm lateral to the lateral
canthus)

– Week 6 (within 1 cm of the baseline
biopsies).

• Facial skin was washed using a gentle cleanser
up to 1 hour before any intervention or
evaluation.

• Patients were required to avoid applying any
other topical products to the treatment area
during the study (including make-up,
moisturizers, and sunscreens).

Efficacy outcome measures
• Periorbital biopsies were evaluated as follows:

– Morphological assessment of elastic fibers
(after using Hart’s stain for elastin) 

– Biochemical assessment of insoluble elastin
content (by using a radioimmune assay to
assess desmosine, a cross-link found only
in insoluble elastin)

– Biochemical assessment of collagen
content (via amino acid analysis to assess
hydroxyproline, an amino acid in collagen).

• Standardized photographs were taken at
baseline and week 8.

Statistical analyses

• All analyses were conducted on the intent-to-
treat population (ie, all randomized subjects
who received at least one dose of treatment).

• An alpha level of <.05 was considered
statistically significant.

RESULTS

Patients

• Of 23 subjects enrolled, 20 had
evaluable results. (Three did not consent
to the follow-up biopsy at week 6 and
their efficacy data were excluded from
the analysis.)

• The subjects’ age ranged from 50 to 84
years.

• One subject was Asian and all others
were Caucasian.

Efficacy

• Twice-daily treatment with the novel bi-
mineral complex was associated with
increased levels of elastin (Figure 1) and
collagen (Figure 2). Once-daily
treatment was only minimally effective
in increasing elastin.

• Histological assessment suggests that
twice-daily treatment resulted in the
replacement of clumped and relatively
thick elastic fibers by finer and more
discrete fibers (Figure 3). Once-daily
treatment was only minimally effective
in inducing histological changes
(Figure 4).

• Photographic documentation confirms
that the improvements in dermal
biochemistry and histology translate
into visible improvements in the
appearance of the skin, with a noticeable
reduction of periorbital lines after
8 weeks of twice-daily treatment
(Figure 5). Once-daily treatment was
only minimally effective in inducing
visible improvements (Figure 6). 

Tolerability

• No adverse events were reported. 
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FIGURE 1 Mean percent change (± SEM) from baseline in concentration of periorbital skin
desmosine (a cross-link, composed of four lysine amino acids, found only in insoluble elastin), after
topical application of the novel bi-mineral complex for 6 weeks. Desmosine concentration, in 2 mm
punch biopsies of periorbital skin, was determined via a radioimmune assay. Desmosine concentration
was normalized per total protein concentration.
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FIGURE 2 Mean percent change (± SEM) from baseline in concentration of periorbital skin
hydroxyproline (an amino acid that helps stabilize collagen structure), after topical application of the
novel bi-mineral complex for 6 weeks. Hydroxyproline concentration, in 2 mm punch biopsies of
periorbital skin, was determined via amino acid analysis and normalized per total protein concentration.
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FIGURE 3 Twice-daily applications of the novel bi-mineral complex appear to result in thick and
clumped elastic fibers being replaced by finer and more discrete fibers. (Hart’s stain was used to
visualize the elastic fibers in these periorbital biopsies.)
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FIGURE 2 Mean percent change (± SEM) from baseline in concentration of periorbital skin
hydroxyproline (an amino acid that helps stabilize collagen structure), after topical application of the
novel bi-mineral complex for 6 weeks. Hydroxyproline concentration, in 2 mm punch biopsies of
periorbital skin, was determined via amino acid analysis and normalized per total protein concentration.
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