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Abstract: Rapid medical diagnosis and treatment using modern laser technology are
becoming increasingly important in medicine and dentistry, thanks to groundbreaking

software packages for Raman and fluorescence analysis.

The use of broadband, high-energy laser radiation serves a dual purpose: firstly, as a
therapeutic tool [1, 2, 3, 4]; and secondly, as a way to enhance the Raman luminescent
diagnostic capabilities of a biological sample [5] (in this case, we are referring to

biophotometry).

The methodology is based on the analysis of registered spectral characteristics from
Raman and/or luminescence fluorescence diagnostics (RLFD) of the objects under study
(microbial metabolites, cells, tissues, and biological fluids in both healthy and pathological
states) for the purpose of diagnosing diseases and processes of microbial, metabolic,

neoplastic, or other origin [6].

We aim to provide experimental evidence that dental practice can benefit from the
use of Raman-fluorescence medical technologies and laser hardware-software complexes.
Limitations of Traditional Dental Diagnostics Oral health is crucial for maintaining
internal balance in the face of both internal and external stressors. By analyzing markers
of dental health, it is possible to accurately determine the presence or absence of

pathological changes such as oral infections, enamel mineralization problems, and other
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common dental diseases. Despite the significance of these characteristics, dentistry is

currently unable to adequately measure them [1, 2, 3, 4].

Problems with traditional diagnostics. Many obstacles stand in the way of traditional
diagnostic procedures. While visual assessment is necessary for diagnosis, it should be
approached with caution due to its subjectivity and the possibility of multiple

interpretations. Several aspects can influence the accuracy of a diagnosis. These include:
[IWorkplace lighting;
[1Characteristics of color perception by medical experts;
[1The health condition of the healthcare worker themselves.

Ignoring these considerations in traditional assessment methods leads to significant

errors, which can sometimes reach 30-40% [1, 2, 3, 4,5, 6, 7, 8].

Using Raman fluorescence for objective assessment There is an urgent need to
overcome the current limitations in dental diagnostic procedures. Raman fluorescence
technology, as a promising new direction, opens up entirely new possibilities for assessing

oral health. Its use allows for:
[1Conduct a quantitative assessment of the condition of oral tissues;
[1Reduce the influence of subjectivity in diagnosis;
[IProvide operational results [4, 5, 6, 7, 8].
This technology can help in a number of aspects, including:
1 Determining the onset of demineralization;
[1 Measurement of microbial contamination levels;

[1Assessment of the actual effectiveness of the ongoing treatment.
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This approach is ideal for continuous condition monitoring, helps standardize the
diagnostic process, and doesn't involve any invasive procedures, which are its three main
advantages. Based on clinical experience, this technology can improve diagnostic accuracy
by 25-30%, reduce examination time, and aid in the early detection of diseases before

symptoms appear.

Potential avenues for growth The direction of future research in this field will be

determined by the following variables:
1 Development of multi-level diagnostic methods;
[1Creating computerized criteria for assessing dental health;
[1The use of technologies that assist clinicians in decision-making.

Conclusion: These new approaches provide a framework for integrating evidence-
based practice into routine clinical practice and personalized dentistry. Ultimately, this

leads to an improvement in the quality of dental care.
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