[bookmark: _Hlk167219809]BioEstetix MesoFirm with XDNA: A promising skin anti-aging agent

1. What is BioEstetix MesoFirm?
BioEstetix MesoFirm is a sterile viscous solution containing deoxyribonucleic acid in the form of sodium salt (DNA) derived from Salmon, the intended purpose of which is to be used as a dermal filler for the rejuvenation, hydration, and brightening of the skin.

2. Salmon DNA Souce
Salmon DNA refers to the PDRN (Polydeoxyribonucleic acid). PDRN is the proprietary and registered DNA-derived pharmacologically active substance that is a mixture of deoxyribonucleotides with molecular weights between 50 and 1,500 kDa. It is derived from Oncorhynchus mykiss (Salmon trout) or Oncorhynchus keta (Chum Salmon) sperm DNA. [1] PDRN is extracted and purified at high temperatures to get >95% pure active substance with inactivated proteins and peptides. This process assures the safety of the product and the absolute lack of any immunological side effects. Spermatozoa are the most appropriate cells to provide highly purified DNA without the risk of impurities such as peptides, proteins, and lipids which can remain from the somatic cells. [1]

3. Pharmacological Activities of Salmon DNA that may help ach
PDRN possesses several activities like tissue repairing, anti-ischemic, and anti-inflammatory. These therapeutic properties suggest its use in regenerative medicine, as anti-aging and skin protective in cosmetics, and diabetic foot ulcers.

3.1 Stimulates growth of human cells (Skin fibroblasts and Osteoclasts)
It was hypothesized that PDRN may preferentially act on the adenosine A2A receptor. The A2A receptors play a central role in modulating inflammation, oxygen consumption, ischemia, cell growth, and angiogenesis. PDRN was compared to adenosine in primary cultures of human skin fibroblasts: [2] Both PDRN and adenosine, induced cell growth. The effects of PD RN were abolished by the concomitant incubation with an adenosine A2 receptor antagonist, 3,7-Dimethyl-1-propargylxanthine indicating that PDRN acts through A2A receptors and activates skin fibroblast growth.  [2] Another study demonstrated that in case of damaged tissue or hypoxic injury, the PDRN generates nucleotides and nucleosides that get internalized by the cells reactivating their growth and proliferation. [3] PDRN has also shown a growth stimulatory effect on human cultured osteoblasts. [4]

3.2 Promotes collagen synthesis and help improve skin texture
PDRN is popularly used for faster healing of cutaneous wounds and boosting of neocollagenesis of photoaged skin among current dermatologic practitioners. [5]
As aging progresses, collagen, the most abundant protein, undergoes organizational and structural changes, and undesired skin wrinkles become evident. Collagen is one of the most abundant proteins in the human body and provides structural scaffolding for cells, tissues, and organs. PDRN inhibits the expression of MMP-1 and elastase. These two factors play a key role in skin aging and wrinkling. Elastase is a protease responsible for the breakdown of elastic fibers. The overexpression of elastase results in a loss of skin elasticity. Elastase inhibition can slow down the process through which aging skin loses its elasticity. MMP-1 is also involved in the breakdown of the ECM, thus the inhibition of MMP-1 via PDRN can also favor the maintenance of skin elasticity.
PDRN stimulates the binding of adenosine to the A2A receptors, consequently promoting collagen synthesis. Western blotting analysis of human dermal fibroblasts revealed that the application of polynucleotides resulted in a higher expression rate. A dose-dependent increase in collagen synthesis was also observed, which was absent in the cells treated with hyaluronic acid. [6] 

3.3 Regenerative effects on tissue
PDRN synergizes with glucosamine in reducing extracellular matrix gene expression, thus reducing its degradation. [7] It has also shown a protective effect on primary chondrocytes by inhibiting proteoglycan degradation in cartilage explants and reducing the activities of matrix metalloproteinases 2 and 9. [8] PDRN has also shown an ability to increase the proliferation of human pre-adipocytes. [9] Adipose tissue represents a relevant source of adult stem cells. All these activities make PDRN a potential therapy in regenerative cartilage treatment.

3.4 Protection from UV-induced damage
PDRN may also protect cells from UV-induced DNA damage. Exposure of human dermal fibroblasts to ultraviolet B radiation causes the accumulation of dangerous photoproducts such as cyclobutane pyrimidine dimers. Treating cells with PDRN immediately after irradiation resulted in p53 protein activation and in enhancing DNA repair. [10]
Promotes wound healing
PDRN effects were investigated in a different models of impaired wound healing and have shown promising benefits. [11, 12] Disorders in wound healing are very common in diabetes and they represent a major clinical challenge. PDRN improved the skin repair process and enhanced wound-breaking strength in diabetic animals. This effect was supported by a marked increase in the expression of the Vascular Endothelial Growth Factor (VEGF), a master regulator of angiogenesis that is impaired in diabetes-related wound disorders. PDRN injection in diabetic mice also showed increased protein wound content, increased wound-breaking strength, and a marked increase in CD31 immunostaining and induced Transglutaminase-II and Angiopoietin-1 expression. [11] PDRN effects were investigated in mice with a deep-dermal second-degree burn injury. [13]  The treatment enhanced burn wound re-epithelialization and decreased time to final wound closure. PDRN also showed a marked systemic effect: in fact, it reduced the serum levels of the pleiotropic cytokine Tumor Necrosis Factor and augmented wound VEGF expression and nitric oxide production. [13] The ability of PDRN to promote therapeutic angiogenesis was also studied in an experimental model of peripheral artery occlusive disease induced by the excision of the femoral artery. PDRN boosted a robust blood flow restoration together with a marked increase in VEGF expression. [14] 
The skin flap technique is commonly used in plastic surgery and esthetic medicine for faster wound coverage, to reduce the risk of infection, and to restore organ function. In an experimental ischemic skin flap model PDRN increased blood flow, evaluated by laser Doppler, and again boosted a strong VEGF-driven angiogenesis. [15, 16] 

3.5 Anti-Melanogenesis Benefits
Some patients receiving PDRN injection treatment reported improvement of photoaging-associated mottled pigmentation. Researchers showed the effect of PDRN on cutaneous melanogenesis using human melanocytes-keratinocytes cocultures and mouse melanocytes. Melanin content, tyrosinase activity, and levels of microphthalmia-associated transcription factor, tyrosinase, and tyrosinase-related protein content were decreased after PDRN treatment. [5] Clinical evaluation of six female patients with facial hyperpigmentation after three sessions of intradermal PDRN injections revealed that PDRN led to more than noticeable improvements in hyperpigmented lesions. [5]

3.6 Hair Regeneration and Improved Hair Health Benefits
Clinical studies suggest the addition of PDRN injections improved the benefits of thulium laser therapy in the treatment of hair loss.  Another study showed that PDRN injection combined with  platelet-rich plasma (PRP) therapy on hair regeneration improved hair thickness. [17]

3.7 Anti-inflammatory effects
PDRN induced an anti-inflammatory response in the macrophage cell line RAW 264.7, stimulated with a combination of zoledronic acid and lipopolysaccharides, and in the human chondrosarcoma cell line, stimulated with interleukin 1 beta (IL-1β). This suggests that PDRN possesses anti-inflammatory properties which manifest through the inhibition of inflammatory cytokines. This process is mediated by the activation of adenosine A2A receptors, which regulate the cytokine network. [18, 19]
In vivo antiinflammatory effects have been demnstrated in arthritis and colitis animal models. [20, 21]

4. Indications
[bookmark: _Hlk167220152]BioEstetix MesoFirm with XDNA is a dermal filler indicated for fine and / or moderate wrinkles that avoids and corrects the signs of skin ageing. Areas indicated for the treatment by superficial applications:
· Face
· Neck
· décolletage 
· Back of the hands
· Inside of the arms
· Inside of the thighs
· Peri-umbilical zone

5. How to use BioEstetix MesoFirm with XDNA?
BioEstetix MesoFirm with XDNA is injected using mesotherapy technique by the trained cosmetologist under strict aseptic conditions. 
The procedure is performed after the application of local anesthetic cream on the area to be treated.  
With the help of microinjection needles, the serum will be injected in microlitre quantities.  
Each session may lasts 20-30 minutes depending on the area to be treated.

6. How long does the effect of Salmon DNA mesotherapy last?
Salmon DNA mesotherpay will stimulate skin renewal process and improve its apperance and texture by improving collagen synthesis and inhibiting melanogenesis. You will notice the effects after the first treatment, especially for the fine lines. However, to get complete benefits, dematologist recommend a minimum of 3 sessions. Its effect may last for a year or two depending on the severity of your skin ageing. You may be asked to repeat mesotherapy every year to slow down the aging process and increase effectiveness.

7. Side effects of Salmon DNA mesotherapy
There are no side effects reported for Salmon DNA mesotherapy. You may experience itching, redness, and swelling after the treatment dpending on the type of your skin and sensitivity. 

8. Contraindications
Do not use BioEstetix MesoFirm with XDNA is you are
· Pregnant or breastfeeding
· Less than 18 years of age
· Suffering from cardiovascular diseases, diabetes, or blood clotting problems
· Having open wounds and cancer in the treatment area
· Having herpes infection

9. Precautions after Salmon DNA mesotherapy
· Follow the instructions given by dermatologist
· Avoid sun exposure
· Protect skin from sunlight with dermatologist recommended sunscreen
· Consult dermatologist if any irritation or reddness after treatment








Warning
Attention, the injection of XDNA requires a medical action that can only be performed by a doctor (doctor specialised in dermo-aesthetics, dermatologist, plastic surgeon).
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