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21ST CENTURY DENTAL 
INNOVATION TECHNOLOGIES: 
AN OVERVIEW
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Assistant of the Department of Prosthetic Dentistry
Samarkand State Medical University, Samarkand, Uzbekistan
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Abstract: Dental professionals and researchers continually seek to make dental procedures easier, faster, and more 
effective. Innovations such as laser whitening, transparent aligners for bite correction, and dental implants are already 
widely used in clinical practice. The aim of this study is to examine and evaluate the most advanced dental technologies 
of the twenty-first century. The field is undergoing a genuine revolution, and it is expected that in the near future only those 
clinics and laboratories that successfully implement digital technologies and surpass traditional approaches in terms of 
quality will remain competitive.

Key words: digital technologies, dentistry, innovative dentistry, clinic, innovation, revolution.
Annotatsiya: Stomatologiya sohasi mutaxassislari va tadqiqotchilari doimiy ravishda tish davolash muolajalarini yanada 
oson, tez va samarali qilishga intilmoqdalar. Lazer yordamida oqartirish, tishlarni tekislash uchun shaffof elaynerlar hamda 
dental implantatsiya kabi innovatsion texnologiyalar allaqachon amaliyotda keng qo‘llanilmoqda. Ushbu tadqiqotning 
maqsadi XXI asr stomatologiyasining eng ilg‘or texnologiyalarini o‘rganish va baholashdan iborat. Sohada chinakam inqi-
lobiy o‘zgarishlar yuz bermoqda va yaqin kelajakda faqat raqamli texnologiyalarni samarali joriy etgan hamda xizmat sifati 
bo‘yicha an’anaviy usullardan ustun kela olgan klinika va laboratoriyalargina raqobatbardosh bo‘lib qolishi kutilmoqda.

Kalit so‘zlar: raqamli texnologiyalar, stomatologiya, innovatsion stomatologiya, klinika, innovatsiya, inqilob.
Аннотация: Специалисты и исследователи в области стоматологии постоянно стремятся сделать стоматологи-
ческие процедуры более простыми, быстрыми и эффективными. Такие инновации, как лазерное отбеливание, 
прозрачные элайнеры для коррекции прикуса и дентальная имплантация, уже широко применяются на практике. 
Целью данного исследования является изучение и оценка передовых стоматологических технологий XXI века. В 
данной сфере происходит настоящая революция, и, по всей видимости, в ближайшем будущем конкурентоспо-
собными останутся лишь те клиники и лаборатории, которые внедрят цифровые технологии на уровне, превосхо-
дящем по качеству традиционные подходы.

Ключевые слова: цифровые технологии, стоматология, инновационная стоматология, клиника, инновации, 
революция.

INTRODUCTION
Similar to the oral care sector, dentistry is developing rapidly. Dentistry in the twenty-first century is under-

going a profound transformation. In the near future, it is expected that only laboratories and clinics that adopt 
digital technologies–where these technologies surpass conventional methods in terms of quality–will be able 
to remain competitive. Therefore, it is essential to take a closer look at digitally advanced dentistry. The emer-
gence of 3D technologies gave rise to the concept of “digital dentistry.” Although many patients are still uncer-
tain about their functions, computers, milling machines, optical scanners, printers, and other modern technolo-
gies are becoming increasingly common in dental clinics. It is precisely these advanced technologies that now 
make it possible to treat teeth with greater comfort, speed, and quality.

LITERATURE REVIEW
Recent scholarly literature highlights a significant transformation in dentistry driven by rapid technolo

gical innovation. Researchers emphasize that digital dentistry technologies, such as CAD/CAM systems and 
intraoral scanners, have improved diagnostic accuracy, treatment planning, and clinical efficiency (Miyazaki 
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et al., 2020). Studies on artificial intelligence demonstrate its growing role in dental imaging, caries detec-
tion, and orthodontic decision-making (Schwendicke et al., 2021). Additionally, the literature indicates that 3D 
printing technologies have expanded possibilities in prosthodontics, implantology, and orthodontics by enabling 
customized and cost-effective solutions. Overall, existing research confirms that innovative dental technologies 
contribute to higher treatment precision, enhanced patient satisfaction, and the modernization of dental educa-
tion and clinical practice.

RESEARCH METHODOLOGY
This study employs a qualitative research methodology based on a systematic review of contemporary 

scientific literature related to innovative dental technologies of the 21st century. Data were collected through 
the analysis of peer-reviewed journal articles, conference proceedings, and authoritative reports published 
between 2010–2025. Key sources included international databases such as Scopus, Web of Science, PubMed, 
and Google Scholar. The selected studies were analyzed using comparative and descriptive methods to iden-
tify major technological trends, including digital dentistry, artificial intelligence, CAD/CAM systems, 3D printing, 
and minimally invasive treatment techniques. The methodology focuses on synthesizing existing knowledge 
to provide an integrated overview of technological advancements and their impact on modern dental practice.

ANALYSIS AND RESULTS
In 1985, the Siemens company introduced the first computerized system designed for ceramic restoration. 

Sirona, which for a long time was the only manufacturer of computerized dental equipment, further advanced 
this technology. Today, a number of countries, including Russia, produce high-precision, state-of-the-art dental 
technologies. Digital solutions are actively applied in almost all types of dental rehabilitation, and the demand 
for 3D printers, optical scanners, tomographs, and shade-matching devices continues to increase annually. One 
of the primary advantages of digital innovation is the high quality of services provided. Patients are concerned 
with whether their expectations will be met and whether the cost of treatment is justified. Undoubtedly, no 
other approach can rival digital dentistry in terms of speed and precision of fit. Post-treatment dissatisfaction 
and prolonged manual crown adjustments during placement have become things of the past. Communication 
between the dentist and the patient is also significantly improved when a monitor is positioned next to the dental 
chair, allowing the patient to view a virtual model. Patients can participate in mock-up restorations, express their 
color preferences, and request modifications.

A significant advancement has been achieved in prosthetic (orthopedic) dentistry. The production of dental 
prostheses is now fully mechanized through the use of computer technologies. Researchers at Illinois Dental 
University in Springfield, USA, have developed a novel tooth restoration technique that may replace traditional 
metal and ceramic crowns. At present, dental crowns are typically manufactured either from a solid ceramic 
block or from a metal framework covered with a ceramic “jacket.” American scientists have introduced an 
innovative method for producing synthetic diamonds of various shapes, colors, and strengths. This technology 
makes it possible to create diamonds that are dozens of times stronger than conventional ceramic materials. 
These diamond-based crowns can be produced in any desired color and level of transparency, including fully 
translucent forms.

For several years, researchers have been developing vaccines aimed at preventing dental caries. Within 
the next seven years, five vaccine variants are expected to become available for testing. All of these vaccines 
are designed to suppress Streptococcus mutans, a bacterium that plays a major role in the development of 
dental caries. These bacteria, which constantly inhabit the oral cavity, produce lactic acid that erodes tooth 
enamel and leads to cavity formation. In addition, they contribute to inflammatory processes and the devel-
opment of dental calculus (tartar). British scientists have developed a vaccine containing antibodies against 
this bacterium. The vaccine functions according to a well-established immunological principle: antibodies bind 
to pathogens and neutralize them. Because dental caries develops slowly and observable therapeutic effects 
require time, clinical trials are expected to last at least five years.

CONCLUSION
Dentistry in the twenty-first century is advancing rapidly. Innovative solutions frequently elevate the stan-

dard of patient care to a new level. Today, visitors to dental clinics experience less fear of pain, place greater 
trust in their dentists, and participate more regularly in preventive care, as they can clearly observe tangible 
benefits. Consequently, digital technologies continue to evolve and improve, providing dentists with increas-
ingly advanced and effective methods for patient treatment.
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