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DESCRIPTION
Multiphoton Tomography (MPT) is an advanced imaging technique 
that has gained significant traction in the field of cosmetic research 
due to its ability to capture high-resolution, three-dimensional 
images of skin and other biological tissues. Unlike traditional 
optical imaging methods, MPT utilizes two or more photons to 
excite fluorescent molecules within the tissue, allowing for deeper 
penetration and improved tissue visualization without the need for 
invasive procedures. This unique ability to provide high-resolution 
images at depths previously unattainable with other techniques 
has made MPT an invaluable tool in the study of skin biology, 
aging, and the effects of cosmetic products. In cosmetic research, 
understanding the skin’s structure and how it responds to external 
treatments is crucial for developing products that are both effective 
and safe. The skin, being the largest organ in the body, consists 
of multiple layers, each with its distinct functions. The epidermis, 
dermis, and hypodermis all play roles in maintaining skin health, 
and any alteration in their structure can have significant effects on 
appearance and functionality. Traditional imaging methods, such 
as optical coherence tomography or histology, often fall short in 
providing detailed, non-invasive insights into the skin’s intricate 
layers. MPT, however, offers a solution by enabling detailed 
imaging at a cellular and subcellular level while preserving tissue 
integrity. One of the most significant advantages of MPT in 
cosmetic research is its ability to visualize and analyze the effects of 
cosmetic formulations on the skin in real-time. For instance, MPT 
has been used to assess how different skincare products, such as 
moisturizers, sunscreens, or anti-aging treatments, interact with 
the skin at the molecular level. By observing how these products 
influence the skin’s structure, including collagen and elastin fibers 
in the dermis, researchers can better understand their potential 
benefits or drawbacks. Moreover, MPT can provide insights into 
the penetration depth of active ingredients, allowing for more 

precise formulations that target specific skin layers for enhanced 
efficacy. Another key application of MPT in cosmetic research is its 
use in studying skin aging. The aging process is characterized by the 
gradual degradation of skin structures, particularly collagen and 
elastin, leading to wrinkles, sagging, and a loss of elasticity. Using 
MPT, researchers can monitor changes in the skin’s architecture 
over time, such as the thinning of the epidermis and the reduction 
in dermal collagen density, providing a clearer picture of the 
biological processes underlying aging. Additionally, MPT can be 
used to evaluate the effectiveness of anti-aging treatments, such 
as retinoids, peptides, or growth factors, by tracking their impact 
on skin layers, the extracellular matrix, and cellular activity. MPT 
also offers valuable insights into skin diseases and disorders, 
which are often addressed in cosmetic research. Conditions like 
acne, eczema, and psoriasis can alter the skin’s normal structure 
and appearance. By using MPT to examine the skin of individuals 
with these conditions, researchers can observe the progression of 
disease and the effects of various treatments. This personalized 
approach is particularly beneficial for consumers with specific 
skin concerns, such as sensitive skin or pigmentation issues, 
where a one-size-fits-all solution may not be effective. Despite 
its numerous advantages, the use of multiphoton tomography in 
cosmetic research is not without challenges. One major limitation 
is the relatively high cost and complexity of the equipment, which 
may restrict its widespread use in routine cosmetic research or 
clinical practice. 
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