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At the molecular level ActifirmAGE™ up-regulates the 
production of elastin, procollagen and vimentin. Each of 
these proteins are involved in dermal matrix stability and 
decrease or are damaged during aging. In addition, the 
synthesis of dermal MMPs (destructive enzymes which 
reduce dermal integrity) are down-regulated (decreased). 
ActifirmAGE™ also reduces dermal protein glycation 
due to UV, and any inflammatory reaction.

These molecular changes result in structural and functional 
changes in both the epidermis and dermis. The visible 
results of these changes are improved skin firmness, 
reduced skin sagging, a reduction of both superficial and 
deeper wrinkles, an increase in “facial youthfulness”, and 

a greater than 90% acceptance of perceived anti-
aging effects.

ActifirmAGE™ is a patented (US Patent 7,524,504) glycol 
based blend of four complementary natural extracts 
designed to rebuild and protect the fragile skin architecture, 
from the inside out. Peptides from Ganoderma Lucidum, 
are combined with enriched standardized extracts from 
Echinacea Angustifolia (Ursolic Acid), Centella Asiatica 
(Asiatic Acid), and Rosmarinus Officinialis (Rosmarinic 
Acid), and incorporated into an advanced delivery system.  

ActifirmAGE™ should be used in products designed to 
reduce the visible signs of aging on the face (especially 
the eye area), the hands, and the body. Since it has a 
preventative effect and skin aging begins from the inside 
out, ActifirmAGE™ can also be used as a preventive 
treatment on younger clients not yet showing the signs 
of aging. 

ActifirmAGE™ is non-irritating and is not an exfoliant. It 
can be combined with other anti-aging treatments such as 
exfoliants, retinoids, peptides and physical or mechanical 
dermatological treatments.  

CTFA/INCI Name: 
Dipropylene Glycol 
Centella Asiatica Extract
Echinacea Angustifolia Leaf Extract
Rosmarinus Officinalis (Rosemary) Leaf Extract
Ganoderma Lucidum (Mushroom) Extract
SD Alcohol 40-B

CAS Numbers: 
110-98-5, 25265-71-8, 84776-24-9, 84696-21-9, 84696-11-7, 84604-
14-8, 223751-82-4

EINECS/ELINCS Number: 
203-821-4, 283-640-5, 283-631-6, 283-291-9

The combination of four different natural products, each 
with a different molecular activity, is the patented point 
of difference in ActifirmAGE™.  The enhanced delivery 
system allows for immediate perceivable benefits which 
increase dramatically with continued use. ActifirmAGE™ 
rebuilds and protects in a non-irritating neutral manner, 
and can be used on all skin types.

ActifirmAGE™ has been developed to be used at a 
minimum of 2%, in daily use products. ActifirmAGE™ 
should be added to the final stage of production at 60°C 
or less.

WHAT IS ActifirmAgE™?

WHAT DOES IT DO?

WHAT IS IT FOR?

HOW IS IT DIFFERENT?

HOW DO I uSE IT?
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INTRODuCTION

OvERALL SummARy

Our understanding of the skin and how to optimize its structure and appearance has radically grown over the past 
ten years. Based upon this new understanding, new tools and scientific methods to evaluate product effects, we 

are introducing an improved version of Actifirm® Ultra, called ActifirmAGE™.

ActifirmAGE™ is a patented improvement, incorporating an enhanced delivery system for the core anti-aging actives 
found in the original Actifirm® Ultra, and adding a peptidyl extract from Ganoderma Lucidum (Reishi Mushroom). 
These fungi-derived peptides add two new attributes to ActifirmAGE™. First they help up-regulate the production 
of key structural proteins and enzymes necessary for dermal health, and second they help reduce protein glycation 
which is a major cause of skin aging.  As a result, ActifirmAGE™ is more effective, and more quickly rebuilds the skin 
architecture. In addition, it now also has a critical preventative effect, reducing glycation of key dermal proteins such 
as collagen and elastin.

Glycation creates permanent cross-links in the dermis, resistant to enzymatic catabolism. While stimulating dermal 
metabolism is the key to rejuvenating older skin, these advanced glycation end products (AGE), will still remain fixed 
in the dermis impeding any and all rejuvenation strategies.

By combining both stimulating and rebuilding of the dermis, with preventing and reducing AGE cross-linking, maximal 
effects can be achieved.

ActifirmAGE™ complements your arsenal of anti-aging active ingredients, since it works via a completely different 
mechanism.  ActifirmAGE™ works synergistically with retinoids, peptides, AHAs and other anti-aging ingredients.

Repeated use of ActifirmAGE™ over time, will result in measureable changes within the skin and results that are 
recognizable by the consumer. 

ActifirmAGE™ was tested in several in vitro protocols to assess a potential anti-glycation effect, as well as its ability 
to regulate proteins and enzymes involved in dermal aging. 

In addition, 2% ActifirmAGE™ was tested in a six month, placebo controlled, full face, in use study, wherein subjects 
were evaluated for changes in a variety of skin characteristics. Evaluations on approximately sixty subjects were made 
at baseline and after two weeks, two months, and six months of treatment.

In addition to laboratory and clinical evaluations, a panelist self-assessment survey was completed at the end of 
the study. 
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IN VITRO TESTINg & RESuLTS

I.  gENE EXPRESSION - REguLATION OF KEy DERmAL gENES

During aging, the production of key matrix proteins can decrease, and catabolic enzyme production can increase.  Using 
commercial DNA microarray technology, we observed that a purified preservative-free version of ActifirmAGE™ 
up-regulated the production of elastin 44%, procollagen 1.37%, and Vimentin 73%.  In addition, matrix metal protease 
(MMP) production, which is involved in dermal breakdown, decreased 47%.  These changes should improve dermal 
structure, function, and restore youthful characteristics.

II .  PREvENTION OF PROTEIN gLyCATION

As can be seen in the following table, in the in vitro assay, ActifirmAGE™ was very effective at controlling protein 
glycation.  Protein glycation is a major concern during aging.  Mainly in dermal proteins, irreversible, non-functional cross 
links involving sugar residues, develop between proteins such as collagen and elastin.  These cross links decrease the 
normal functionality of the tissue, and are widely thought to be a major cause of age associated changes in the dermis.  
The dose response effectiveness of ActifirmAGE™ in preventing these destructive cross links, was observed with a 56% 
inhibition at 2%.  Although this is an in vitro assay, this preventative effect should translate into a real in vivo activity.
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Subjects between the ages of 35-55 (about 60 completed the study), with an average age of 54.6, were instructed 
to refrain from using any facial moisturizer for a period of 5 days prior to the study start. Test subjects who within 
the past six months had used AHAs, Retin A, skin peels, topical antibiotics, or any Rx medication or dermatologic 
facial treatment, were excused from the study. Subjects were allowed to use their own cleansing products, make-up 
and sunscreen; however, the only moisturizer or facial treatment used throughout the study, were those provided to 
them. All subjects were required to complete a daily use diary to record product usage, and any adverse reactions or 
observations.  Subjects used either a placebo lotion or the lotion with 2% ActifirmAGE™. 

ActifirmAgE™ IN VIVO CLINICAL TESTINg

I.  CLINICAL STuDy PROTOCOL

II .  RESuLTS: IN VIVO (CLINICAL STuDIES)

As Figure 1 indicates, when skin sagging (skin deformity) 
was assessed, a significant difference was observed 
between the control group, and those treated with 
ActifirmAGE™. After 2 weeks, 2 months and 6 
months, the control group showed no difference in 
skin sagging parameters. However, the ActifirmAGE™ 
group showed significant reductions of more than 30% 
after 6 months, and about 15% after 2 months.  Sagging 
is not a superficial property. It reflects a firming and 
rebuilding of both the epidermis and dermis. These 
effects take time to develop; thus, modest results after 
2 months and more significant results after 6 months, 
should be expected with continued use of the test 
material.

Skin Sagging (Facial Deformation)
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We also evaluated the effect of treatment on dermal 
changes in firmness with ballestometry (Figure 3). As can 
be seen in Figure 3, no changes in dermal firmness were 
observed with the control group, while changes were 
observed after 2 and 6 months with ActifirmAGE™ 
treatment. Dermal firmness is assessed by using a 
higher force indentation of the skin, which engages both 
epidermal and dermal layers. Changes in the dermis 
due to increases in collagen and elastin content take a 
relatively long time to occur; thus, measureable changes 
are not usually observed until after one month or more 
of treatment with an effective product.

   SKIN FIRmNESS

(Dermal)

Figure 2 shows the result of 2% ActifirmAGE™ treatment, 
and a control group on superficial (epidermal) skin 
firmness. The control group showed a non-significant 
variation in skin firmness (coefficient of restitution 
H1/H2, ballestometry) after 2 weeks, 2 months and 
6 months. Treatment with ActifirmAGE™, however, 
showed a progressive change in this property. Skin 
firmness increased somewhat after 2 weeks, with more 
significant changes observed after 2 and 6 months. 
This measurement uses a low force indentation of 
the skin, and measures mainly epidermal properties 
such as intense hydration and epidermal thickness. The 
epidermis responds more readily than the dermis to 
treatment; therefore, changes in firmness are often 
noted quite quickly after treatment.

   SKIN FIRmNESS

(Superficial H1/H2 Ratio)
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As Figure 4 shows, continued treatment with 2% ActifirmAGE™ resulted in a substantial reduction in fine lines 
and wrinkles, compared to the placebo treated (control) group. After 2 weeks, a 34% reduction was observed. This 
increased to 45% and 48%, after 2 and 6 months. 

LINES AND WRINKLES - 

Clinical Assessment (Packman Method) 

REDUCTION IN 

FINE lines

Deep lines and wrinkles were clinically graded after 
treatment with the placebo and ActifirmAGE™. 
As Figure 5 shows, no significant effects were 
observed with the placebo. ActifirmAGE™ at 
2% resulted in modest changes after 2 weeks. 
However, after 2 and 6 months, significant 
improvements in deeper lines were observed. 
These deeper lines and wrinkles have a dermal 
involvement, and, as the data on firmness and 
sagging suggests, after 2 months continuing 
through 6 months, ActifirmAGE™ appears to 
rebuild the architecture of the skin.

REDuCTION OF DEEPER LINES AND WRINKLES - 

Clinical Grading
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FIGURE 4 - REDUCTION OF SUPERFICIAL (FINE) LINES
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Before ActifirmAGE™ After ActifirmAGE™

  PERCEIvED BENEFITS 

In addition to clinical observations and biophysical assessment of skin characteristics, each panelist was given a detailed 
survey to answer at the end of 2 and 6 months, regarding their ability to perceive the benefits we were able to measure, 
with continued use of ActifirmAGE™. In general, a greater than 90% acceptance of product benefits was observed. 
Table 6(a) and 6(b) describes some of the results including: 

(Results of Panelist’s Self Assessment Survey)
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Addendum I

ActifirmAGE™ US Patent 7,524,504

US 7,524,504 B1

EXPERImENTAL DESIgN: 

TEST PROTOCOLS IN VITRO:
DNA Microarray analysis of Gene Regulation — Testing protocols for the in vitro assessment of DNA expression and gene regulation were conducted 
via standard protocols utilizing full thickness human skin models from Matek utilizing commercial DNA microarrays, mRNA isolation and amplification. 
Microarrays are scanned with an Axon GenePix 4100A Scanner and analyzed with GenePix Pro Software. The degree of gene expression is directly 
related on fluorescence intensity of the probed gene marker on the DNA microarray. Ratios of greater than 1.3 compared to the appropriate control 
indicate an upregulation of gene activity, while a ratio of less than 0.7 reflects a down regulated gene product.

Determination of Advanced Glycation Products— To create AGEs (advanced glycation end products) in protein samples, human serum albumin was 
dissolved at 20mg/ml in 200mM phosphate buffer pH 7.4, with 500mM glucose, and 0.02% sodium azide and incubated at 37C for several weeks. To 
the reaction mixture various experimental materials were added as well as 200mM aminoguanidine as a positive control. After various times after the 
reaction was initiated samples were passed through a PD-10 column and equilibrated in water to remove free glucose and Schiff base.

The reaction mixtures were diluted and incubated with NaIO4 at room temperature for 30 minutes.  This reaction was terminated by the addition of 
15% ZnSO4 and 0.7M NaOH. Centrifugation as used to eliminate precipitates and the supernatant was incubated with a 1/10 dilution of acetylacetone 
in 3.3M ammonium acetate. This reaction generates fluorescent by-products with fluorescence proportional to the amount of accumulated AGE.

The formation of AGE was analysed in a microplate fluorescence reader (Bio-Tek FL600) at an excitation wavelength of 360nm and an emission 
wavelength of 440nM. (Horiuchi, S., et al. characterization of advanced glycation end products….J. Biol. Chem. 266: 7329-7332, 1991.)

Protection of Keratinocytes Against Oxidative Stress — Normal human keratinocytes were cultured in standard growth medium for twenty-four 
hours.  Cells were next treated with a modified ActImmuneTM extract at 1% (preservatives and oil carrier, sunflower oil) were removed for testing 
purposes) and incubated for an additional twenty-four hours. Growth medium was removed and cells were incubated with and without the addition 
of  ter-butyl hydroperoxide (TBH), a powerful oxidizing agent with known cytotoxic effects.   TBH was added at concentrations ranging from 10 micro 
molar to 500 micro molar for eight hours.  After eight hours cell viability was assessed via a standard MTT assay.  (Ferrari, M., et al. MTT Colorimetric 
assay for cytotoxicity. J. Immunol. Methods, 131(2), 165-172, 1990.)

TEST PROTOCOLS IN VIVO:
Inhibition of UV Induced Skin Erythema — Test subjects were irradiated with a predetermined dose of UV in the amount of approximately 1.0 MED, 
with a UV A, UV B solar simulator on days 1, 2, and 3,4 and 5.  Test product was at a dose of 3mg/ cm2 at least one hour prior to UV exposure.

Erythema was read with the Minolta Chroma Meter (A* value) on days 2, and 6, 24 hours after the previous UV exposure. Data is the average of at 
least 8 test subjects. (Muizzuddin, N, Marenus, K, Maes, D, and Smith, WP. Use of a chromameter in assessing the efficacy of anti-irritants and tanning 
accelerators. J. Soc. Cos. Chem. 1990.).

Reduction of Adult Acne and Skin Inflammation — Lesion counting both inflamed and non-inflamed was assessed as per the method of Strauss.  
(Strauss, J., et al, Guidelines of care for ance…J. Am. Acad. Dermatol. 56: 651-663, 2007).

DISCuSSION

A ctifirmAGE™ is a multi-functional cosmetic additive which both rejuvenates the skin, and provides protection  
against future damage. ActifirmAGE™ is patented and provides both visible and measureable benefits when used 

in your skin care product.
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