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As the average age of the world population increases, there has been growing demand for anti-aging products. 
Recent estimates put the size of the global anti-aging marketplace at about 50 billion Dollars 
(USD).1 Compounding pharmacies often get requests from doctors for products that comprise anti-wrinkle or 
skin tightening creams. The pathophysiology of aging is multi-modal, and though of course aging is inevitable, 
it can be accelerated by a variety of factors. Such factors include, but are not limited to: hormonal changes, 
metabolic processes, and external factors such as UV light, smoking, and air pollution. The reversal of 
photoaging is often targeted as the main culprit in early wrinkles and skin degeneration.2 A variety of Active 
Pharmaceutical Ingredients (APIs) are often used for aging skin, including niacinamide, tretinoin, retinol, and 
ascorbic acid (among others). Described in more detail below, sirolimus is one emerging API with a unique 
mechanism of action for the management of aging skin. 

Sirolimus is commercially available in oral, intravenous, and (as of April 2022) a topical gel form. The topical 
form is indicated for facial angiofibroma. Sirolimus is typically indicated for suppression of the immune system 
and utilized to help manage patients who have undergone organ transplant.3 Though it shares a name to 
calcineurin inhibitors such as tacrolimus or pimecrolimus, it has a separate mechanism of action involving 
mammalian target of rapamycin (mTOR) inhibition.  MTOR is a protein kinase that is involved in the control of 
cell growth, proliferation, and survival.4 In addition to this mechanism of action, recent studies have 
demonstrated that topical sirolimus can reduce the expression of the p16INK4A protein resulting in a reduction of 
cellular aging processes.5 It’s been found that increased expression the p16INK4A protein present in the skin, is 
correlated with markers of aging such as skin elasticity and formation of wrinkles.5 One placebo-controlled 
randomized exploratory study had patients apply 0.5ml of 10uM (equivalent to approximately 0.001%) 
sirolimus cream to one hand, and a placebo product to the other and monitored patients at 2,4,5, and 8 months 
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after initiation of treatment .5 Clinical improvement in skin photoaging, including a decrease in fine wrinkles, a 
decrease in dermal volume, and a brighter and more even skin tone was noted for the sirolimus treated skin. 
No treatment related adverse effects were noted in this study and no blood samples from patients noted 
detectable levels of sirolimus.5 In addition to this evidence to support the use of topical sirolimus, multiple 
studies in mouse models have reported that systemic sirolimus treatment resulted in increased life span, with 
one study concluding that the treatment “can robustly delay aging” in their studied mouse models.6,7 A review 
of studies of sirolimus in mice concluded with a  recommendation to move to human preclinical trials for certain 
related conditions.6,7 

Though more literature is needed, current information regarding low dose topical sirolimus as a potential 
treatment option for photoaged skin is promising. Click here for more information on formulation of sirolimus 
into topical dosage forms. 
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For further information or questions, please feel free to reach out to us by 
heading to www.fagronacademy.us! 
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