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This review article provides an overview of the development and applications of biomaterials in the areas of
design and functionality of medical devices, dental implants, and prosthetics, highlighting recent advancements,
challenges, and future directions.The foundation of this review lies in the examination of the classification,
properties, and characteristics of various biomaterials, encompassing metals, ceramics, polymers, composites,
natural biomaterials and hybrid biomaterials. Biomaterials have found extensive applications in medical devices,
such as cardiovascular stents, pacemakers, implantable sensors, and biosensors. In dental implants, titanium-based
and ceramic-based implants have improved osseointegration and aesthetics. Prosthetics have also benefited from
biomaterials, with advancements in limb replacements, orthotics, and tissue engineering scaffolds. The biological
interactions between biomaterials and the human body are crucial, with biocompatibility, bioactivity, and
biodegradability being key considerations. Recent advancements in biomaterials design, such as nanostructured
surfaces, bio-inspired materials, and 3D printing, have enhanced biomaterials performance. However, challenges
persist, including toxicity and biocompatibility concerns and mechanical property optimization. Despite these
challenges, biomaterials research continues to advance, driven by emerging trends such as personalized medicine,
tissue engineering, biohybrid systems, tailored biomaterials for individual patient needs, biomaterials-based
scaffolds for tissue regeneration and integrating biomaterials with living tissues hold immense promise. This review
aims to provide researchers, clinicians, and industry professionals with a thorough understanding of biomaterials
development and applications, inspiring innovative solutions for improved healthcare outcomes. By exploring the
vast potential of biomaterials, this review seeks to bridge the gap between materials science, engineering, and
medicine, fostering collaboration and innovation in the pursuit of better patient care.
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Introduction

The term "biomaterial" refers to any substance or
material used in medical devices, implants, or other
applications that interact with living tissues. Biomaterials
have revolutionized the field of medicine, transforming
the way healthcare professionals diagnose, treat, and
manage various medical conditions [1]. With a rich history

dating back to ancient civilizations, biomaterials have
evolved significantly over the centuries [2], driven by
advancements in materials science [3], engineering [4],
and technology [5].

The impact of biomaterials on modern medicine
cannot be overstated. The diversity of biomaterials
applications is staggering. From life-saving implants and
prosthetics to diagnostic devices and therapeutic systems,
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biomaterials play a vital role in improving patient
outcomes, enhancing quality of life, and advancing
medical technology. Despite significant progress,
biomaterials research faces ongoing challenges, including:
Biocompatibility [6], Biodegradability [7], Mechanical
properties [8] and Infection resistance [9]. This
comprehensive review aimshighlight the efforts made by
theresearchers to address these challenges, by exploring
innovative solutions, such asdeveloping nanostructured
biomaterials with enhanced properties [10], designing
materials that promote tissue regeneration and repair [11],
creating complex biomaterials structures with tailored
properties [12] and tailoring biomaterials to individual
patient needs [13].

I. Classification of biomaterials and
their properties and characteristics.

Biomaterials can be broadly classified into six distinct
categories based on their composition, properties, and
applications (Fig. 1). Each category of biomaterial has got
its own advantages and limitations as given in Table 1.

1.1. Metals

Metals are widely used biomaterials due to their
exceptional strength, stiffness, and biocompatibility.
Metals can be categorized into bioinert, bioactive, and
wear-resistant materials. Additionally, some metals
exhibit magnetic properties and shape memory as well.
Understanding the properties, characteristics, and
applications of metal biomaterials is crucial for
developing innovative medical devices and improving
patient outcomes. They possess corrosion resistance,
conductivity, ductility, and formability, making them
suitable for various medical applications. Examples of

metal biomaterials include titanium alloys
(e.g., Ti-6Al1-4V) [38], stainless steel (e.g., 316L) [39],
cobalt-chromium alloys (e.g., CoCrMo) [40], nickel-
titanium alloys (e.g., nitinol) [41], and magnesium alloys
[42]. These materials are commonly used in orthopedic
implants (e.g., joint replacements, bone plates), dental
implants (e.g., tooth replacements, dental restorations),

surgical  instruments  (e.g., scalpels, forceps),
cardiovascular devices (e.g., stents, pacemakers), and
neurological  devices  (e.g.,  aneurysm  clips)

[43].Researchers are exploring new metal alloys with
enhanced properties [44], surface modification and
coating techniques [45], bioactive and biodegradable
metals [46], additive manufacturing and 3D printing [47],
and nanotechnology and nanostructured metals [48] to
overcome existing challenges.Fig 2 showcases a blend of
mechanical components-such as screws, bolts, and
springs-alongside dental implants, prosthetics, and
surgical tools. These elements highlight the technological
innovations in biomaterials, particularly in dental and
orthopedic implants, prosthetic design, and biomedical
engineering.

1.2. Ceramics

Ceramics are biomaterials that offer exceptional
biocompatibility, wear resistance, and chemical inertness,
making them ideal for various medical applications [49].
They possess high hardness, corrosion resistance, and
biocompatibility, with properties tailored to specific
applications. Ceramics are classified intoOxide ceramics
(e.g., alumina, zirconia), Non-oxide ceramics (e.g., silicon
nitride, silicon carbide), Bioactive glass ceramics and
Composite ceramics. Some of the important examples of
ceramic biomaterials include hydroxyapatite (HA) [50],
alumina (Al,O3) [51], zirconia (ZrO,) [52], silicon nitride
(Si3Ny) [53], and bioactive glass [54]. These materials are
commonly used in orthopedic implants (e.g., joint
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Fig. 1. Categories of Biomaterials based on their composition.
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Table 1.

Advantages and limitations of various biomaterials

Metals

Advantages: High strength and durability,
biocompatibility = and  corrosion  resistance,
conductivity and magnetic properties, wear

resistance and low friction, and cost-effectiveness.

Limitations: High stiffness and potential for stress shielding,
susceptibility to corrosion and wear [14], potential toxicity
and adverse reactions [15], high processing temperatures and
limited biodegradability [16].

Ceramics

Advantages: Excellent bioactivity, high wear
resistance and durability, chemical inertness and
corrosion resistance, low toxicity and adverse
reactions.

Limitations: Brittleness and susceptibility to fracture,
limited toughness and impact resistance, high processing
temperatures and costs, and potential for degradation.

Polymers

Advantages: Biocompatibility and bioactivity [17],
Biodegradability = and  bioresorbability  [18],
Flexibility and tailorability [19], Low toxicity and
adverse reactions [20], Cost-effectiveness

Limitations: Limited mechanical strength and durability
[21], Susceptibility to degradation and wear [22], Potential
for inflammation and immune response [23], Processing
challenges [24].

Composites

Advantages: Enhanced mechanical strength and
durability [25], Improved biocompatibility and
bioactivity = [26], Tailorable properties and
functionality [27]

Limitations: Complexity in manufacturing and processing
[28], Potential for delamination and wear [29], Limited
standardization and regulation [30], High cost and scalability
challenges

Natural biomaterials

Advantages: Biocompatibility and biodegradability,
Renewable and sustainable sources, Low toxicity and
immunogenicity, Similarity to native tissue structure
and function, Potential for controlled release of
bioactive molecules, environmentally friendly,
Versatility in processing and modification

Limitations: Variability in composition and properties,
Limited mechanical strength and stability, Susceptibility to
degradation and enzymatic breakdown, Potential for immune
response and inflammation, Difficulty in scaling up
production, Limited availability, Risk of contamination and
disease transmission (e.g., animal-derived materials)

Hybrid biomaterials

Advantages: Enhanced mechanical strength and
durability [31], Tailorable properties and
functionality [32], Reduced toxicity and adverse

Limitations: Complexity in manufacturing and processing
[35], Potential for delamination and wear [36], Limited
standardization and regulation [37], High cost and scalability
challenges

reactions [33], Increased versatility [34]
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Fig. 2. Intersection of Engineering and Dentistry:

Biomaterials Shaping Medical Innovations.

replacements, bone grafts), dental implants (e.g., tooth
replacements, dental restorations), surgical instruments
(e.g., scalpels, forceps), tissue engineering scaffolds, and
bone graft substitutes.Further research is focused onnew
ceramic materials with enhanced properties [55], surface
modification and coating techniques, bioactive and
biodegradable ceramics, and composite materials[56] to
overcome existing challenges. The figure 3 presents a

634

classification of advanced ceramic biomaterials used in
medical device technology, highlighting their diverse
applications in orthopedic and dental implants. It
categorizes biomaterials into oxide ceramics (e.g.,
alumina and zirconia), non-oxide ceramics (e.g.,
zirconium nitride and silicon carbide), bioactive glasses,
and composite ceramics. These materials are engineered
for superior biocompatibility, mechanical strength, and
durability, making them essential for medical implants,
prosthetics, and regenerative medicine. The schematic
representation emphasizes the structural and functional
properties of these biomaterials, demonstrating their role
in improving patient outcomes and advancing healthcare
solutions.

1.3. Polymers

Polymers are biomaterials composed of repeating
molecular units, offering versatility, biocompatibility, and
adaptability for various medical applications. They
possess low density, flexibility, biodegradability,
bioactivity, and conductivity, with properties tailored to
specific applications. Polymers can be categorized into
natural, synthetic and semisynthetic materials.

Examples for each category of polymeric biomaterials
are as follows:

Natural polymers: collagen,
hyaluronic acid, and alginate.

chitosan, gelatin,
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Fig. 3. Classification of Ceramic Biomaterials in Medical
Applications: Oxide, Non-Oxide, Bioactive, and
Composite Ceramics.

Synthetic polymers: poly(lactic-co-glycolic acid)
(PLGA), poly(lactic acid) (PLA), poly(ethylene glycol)
(PEG), polyurethane (PU), and poly(vinyl alcohol)
(PVA).

Semisynthetic polymers: cellulose derivatives, starch-
based polymers, and protein-based polymers.

These materials are commonly used in tissue
engineering scaffolds [57], wound healing dressings58],
surgical stitches and meshes [59], drug delivery systems
[60], Orthopedic implants and devices [61] and dental
implants and restorations [62]. Researchers are exploring
new polymeric materials with enhanced properties [63],
Surface modification and coating techniques [64],
Bioactive and biodegradable polymers [65], Composite
materials [66], 3D printing and additive manufacturing
[67] to develop innovative medical devices.

1.4. Composites

Composites are biomaterials that combine two or
more distinct materials to achieve enhanced properties,
offering superior performance and versatility for various
medical applications. These materials integrate organic
and inorganic components, optimizing mechanical
strength, biocompatibility, bioactivity, and durability.
Composites are classified into structural composites (e.g.,
CFRP) [68], Functional composites (e.g., bioactive glass-
ceramic) [69], Biodegradable composites (e.g., PLA-HA)
[70] and Hybrid composites (e.g., metal-polymer-
ceramic) [71]. Various types of composite biomaterials
includeFiber-reinforced composites (e.g., carbon fiber,
glass fiber), Particulate composites (e.g., hydroxyapatite,
alumina), Hybrid composites (e.g., polymer-ceramic,
metal-polymer), Nanocomposites (e.g., carbon nanotubes,
graphene). Some of the most important examples of
composite biomaterials are carbon fiber-reinforced
polymers  (CFRP) [72], hydroxyapatite-alumina
composites [73], polymer-ceramic composites (e.g.,
PEKK-HA) [74] and metal-polymer composites (e.g.,
titanium-PLA) [75]. Their potential use is in orthopedic
implants (e.g., joint replacements, bone plates) [76],
dental implants (e.g., tooth replacements, dental
restorations) [77], surgical instruments (e.g., scalpels,
forceps) [78], tissue engineering scaffolds [79] and wound
healing dressings[80].The figure 4 illustrates various types
of composite biomaterials used in medical applications,
emphasizing their role in orthopedic and dental implants.
It categorizes composites into fiber-reinforced composites

635

(CFRP) for high-strength applications, particle-reinforced
composites used in dental restorations, and hybrid
composites designed for bone plates. Additionally, nano-
composites, such as graphene-based materials, are
highlighted for their advanced mechanical properties and
potential applications in regenerative medicine and wound
healing. The schematic representation demonstrates the
structural advantages of these composites, showcasing
their contribution to enhancing durability,

biocompatibility, and functional integration in medical
devices.
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Fig. 4. Classification of Composite Biomaterials: Fiber,
Particle, Hybrid, and Nano-Composites in Medical
Applications.
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1.5. Naturalbiomaterials

Natural biomaterials are materials derived from
natural sources, such as plants, animals, and
microorganisms, used in medical, biological, and
environmental applications.Various types of Natural
Biomaterials includePolysaccharides (e.g., cellulose,
chitin, starch, alginate), Proteins (e.g., collagen, gelatin,
silk, wool), Natural fibers (e.g., cotton, hemp, bamboo),
Bioceramics (e.g., hydroxyapatite, calcium phosphate),
Marine-derived biomaterials (e.g., chitosan, agarose),
Plant-derived biomaterials (e.g., lignin, pectin) and
Animal-derived biomaterials (e.g., keratin, elastin).
Applications of Natural Biomaterials are tissue
engineering and regenerative medicine, wound healing
and dressings, biomedical implants, drug delivery
systems, biodegradable packaging materials, biomedical
textiles, Cosmetics and personal care products and food
packaging and edible coatings. Some specific examples of
use of Natural Biomaterials include Collagen scaffolds for
tissue engineering, Chitin-based wound dressings,
Cellulose-based paper products (e.g., paper, cardboard),
Silk-based biomedical textiles, Hydroxyapatite-coated
implants, Alginate-based hydrogels for drug delivery and
Keratin-based biocomposites for bone repair

Research in this field is on development of new
processing methods to improve mechanical properties,
surface modification and functionalization, composite
materials with enhanced properties, bioactive coatings for
implants and scaffolds, in vitro and in vivo studies for
biocompatibility = and  efficacy, scale-up  and
commercialization of natural biomaterials and
development of sustainable and eco-friendly production
methods. Overall, natural biomaterials offer a promising
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alternative to synthetic materials, with potential
applications in various fields. However, addressing their
limitations through research and development is crucial to
fully exploiting their advantages. The figure 5 provides a
comprehensive visual representation of natural bioma-
terials, highlighting their structural diversity and biome-
dical significance. It categorizes these materials into poly-
saccharides (e.g., cellulose, chitin), proteins (e.g., colla-
gen, silk), and tissue-derived biomaterials (e.g., extracel-
lular matrix components). These biomaterials are widely
used in medical applications such as tissue engineering,
wound healing, and biodegradable implants due to their
biocompatibility, mechanical adaptability, and bioac-
tivity. The integration of natural fibers, hydrogels, and
protein-based structures underscores their role in regene-
rative medicine and sustainable biomaterial development.

1.6. HybridBiomaterials

Hybrid biomaterials combine multiple materials with
distinct properties to create synergistic effects, enhancing
performance and functionality in medical applications.
These materials integrate organic and inorganic
components, optimizing mechanical strength,
biocompatibility, bioactivity, and durability. Some
common types of hybrid biomaterials that find
applications in tissue engineering and regenerative
medicine [81], orthopedic and dental implants [82],
wound healing and dressings [83], drug delivery systems
[84], biosensors and diagnostic devices [85] are Polymer-
ceramic hybrids (e.g., poly(lactic acid)-hydroxyapatite),
Metal-polymer hybrids (e.g., titanium-poly(lactic-co-

glycolic  acid)), Ceramic-metal  hybrids  (e.g.,
hydroxyapatite-titanium),  Bioactive glass-ceramic
hybrids and Nanocomposite hybrids (e.g., carbon

nanotube-polymer) with the specific examples of hybrid
biomaterials being Bioactive glass-polymer scaffolds
[86], Porous hybrid nanocomposites [87], Titanium-
poly(lactic-co-glycolic acid) meshes [88], Silk-fibroin-
hydroxyapatite scaffolds [89] and Graphene-polymer
nanocomposites [90].

Collegen blometerials

_ Natural
Biomaterials

I1. Development and application of
biomaterials in medical devices,
dental implants, and prosthetics

The development and application of biomaterials have
revolutionized medical devices, dental implants, and
prosthetics. In medical devices, recent advancements
include bioactive materials for tissue engineering [91], 3D
printing and bioprinting [92], nanotechnology [93], shape
memory alloys [94], and biodegradable materials [95].
These biomaterials are used in implantable devices [96],
tissue engineering scaffolds [97], wound healing dressings
[98], surgical instruments [99], and diagnostic devices
[100]. In dental implants, biomaterials have improved
osseointegration [101], corrosion resistance [102], and
biocompatibility. Recent advancements include bioactive
ceramic coatings [103], titanium alloys, 3D-printed dental
implants, nanotopography, and bioactive glass-ceramic
composites. These biomaterials are applied in dental
implantology [104], bone grafting [105], periodontal
regeneration [106], orthodontic devices [107], and
maxillofacial reconstruction [108]. Prosthetics have also
benefited from biomaterial advancements, including
advanced materials for prosthetic limbs [109], 3D printing
and bioprinting, neural interfaces, soft robotics [110], and
biodegradable materials. These biomaterials enable limb
replacement, orthotics, assistive devices, rehabilitation,
and sports medicine applications. Despite progress,
challenges persist, such as biocompatibility and toxicity,
mechanical properties and durability, corrosion and wear,
biofilm formation and infection [111], regulatory and
standardization issues. Future directions include
personalized medicine [112], point-of-care diagnostics
[113], bioactive and biodegradable materials, 3D printing,
nanotechnology, artificial intelligence, and collaborative
research. Recent breakthroughs include the development
of biomaterials with enhanced biocompatibility,
bioactivity, and mechanical properties. For instance,
researchers have created biomaterials that mimic the

Fig. 5. Classification of Natural Biomaterials: Polysaccharides, Proteins, and Tissue-Derived Materials in
Biomedical Applications.
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extracellular matrix [114], promoting tissue regeneration
and repair [115]. Additionally, advancements in 3D
printing and bioprinting enable the creation of complex
biomaterial structures for customized medical devices and
implants. The integration of biomaterials with emerging
technologies, such as artificial intelligence and machine
learning, will further transform the field. By leveraging
these technologies, researchers can design and optimize
biomaterials for specific applications, improving device
performance and patient outcomes.

II1. Challenges and Future directions

The development and application of biomaterials in
medical devices, dental implants, and prosthetics face
significant challenges across biological, mechanical, and
clinical domains. Biologically, ensuring biocompatibility
while preventing toxicity, immune responses, infections,
and biofilm formation is crucial. Additionally, achieving
optimal tissue integration and regeneration, along with
understanding cellular interactions and signaling, presents
complex hurdles. Mechanically, biomaterials must exhibit
durability to withstand physiological stresses, yet issues
like wear, corrosion, fatigue, and material degradation
threaten device longevity. Clinically, factors such as
patient variability, surgical techniques, post-operative
care, and long-term efficacy influence medical device
success, making careful biomaterial selection essential.

To address these challenges, researchers are exploring
cutting-edge advancements, including personalized
medicine, bioactive and biodegradable materials, 3D
printing, bioprinting, and artificial intelligence. However,
critical research gaps remain in biomaterial-tissue
interactions, long-term performance, and immune
responses. Future biomaterial innovations focus on
enhancing composite materials, surface modifications,

nanotechnology integration, and additive manufacturing
for customized medical solutions. Overcoming these
challenges requires interdisciplinary collaboration among
scientists, engineers, clinicians, and regulatory experts.
Continued research investment and strategic partnerships
will drive innovation, ensuring the development of
biomaterials that seamlessly integrate with the human
body, promote tissue regeneration, and enhance medical
device performance, ultimately leading to improved
patient outcomes and quality of life.

Conclusion

In conclusion, biomaterials have revolutionized
medical devices, dental implants, and prosthetics, offering
enhanced performance, biocompatibility, and patient
outcomes. Despite challenges, ongoing research and
emerging trends, such as personalized medicine, tissue
engineering, and biohybrid systems, propel biomaterials
innovation. This review underscores the critical role of
biomaterials in improving healthcare outcomes,
highlighting the need for interdisciplinary collaboration
between materials scientists, engineers, clinicians, and
industry professionals. By harnessing the vast potential of
biomaterials, we can develop tailored solutions for
individual patient needs, advancing the frontier of medical
technology and transforming patient care.
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Inkenepis OiomaTtepiaJiiB: NPOBiAHI JOCATHEHHS Y TEXHOJIOTIl MeAMYHUX
MPHUCTPOIB
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‘Kageodpa ximii, Texnonozciunuii incmumym KLS Gogte, m. beneaym, Inois;

SKagedpa biomexnonoeii, Texnonoziunui ynisepcumem KLE, m. Xy66anni-31, Kapnamaxka, Inois

VY naHiif OrNAAOBIM CTaTTi MPENCTaBICHO PO3BUTOK 1 3aCTOCYBaHHS OioMaTepialliB y TMPOEKTYBaHHI Ta
(YHKIIOHANFHOCTI MEMYHUX TIPUCTPOIB, CTOMATOJOTIYHHUX IMIIAHTATIB Ta MPOTE3iB, i3 BUCBITICHHSAM OCTaHHIX
JOCSTHEHb, BHKIHKIB Ta MEPCHEKTUB IMONAIBIIOTO PO3BUTKY. OCHOBOIO OISy € aHami3 kiacudikarii,
BJIACTHBOCTEH Ta XapaKTepUCTHUK PI3HUX OioMaTepialiB, 30KpeMa MeTajiB, KepaMiK, MOJIMEpiB, KOMIO3HTIB,
MPUPOAHUX 1 TiOpuaHUX GioMaTepiaiiB. bioMaTepiaay MUPOKO 3aCTOCOBYIOTHCS Y MEAWYHUX MPHCTPOSIX, TAKHX
SIK CepleBO-CYyIMHHI CTEHTH, KapAiOCTUMYJIATOPH, IMIUIAHTOBAaHI CEHCOPH Ta 0ioCEHCOpH. Y CTOMATOJIOTTYHUX
IMITAaHTaTaX BUKOPHUCTAHHS TUTAHOBHX 1 KEPaMiYHMUX CHUCTEM CIIPHSUIO MOKpAIIeHHIO OCTeoiHTerpamii Ta
ecretukd. [IpoTe3yBaHHs TaKOXX 3HAYHO BMUIPAJIO BiJl 3aCTOCYBaHHA OioMarepianiB— y BJIOCKOHAJICHHI 3aMiH
KiHIIIBOK, OPTE3iB Ta KapKaciB JUIsl TKAHMHHO] itmkeHepii. bionoriuni B3aeMoii Mixk GiomaTepianamMy Ta opraHisMomM
JIOAWHU € KIFOYOBHMH; TPU LOMY OCHOBHUMH KPHTEPISIMH BHUCTYMAIOTh O0i0CYMiCHICTh, Ol0aKTHBHICTH Ta
6iomerpanadensricTs. CydacHi po3poOku y cdepi qu3aitHy GiomarepiaiiB, 30kpeMa HAHOCTPYKTypPOBaHi OBEPXHI,
OloiHcmipoBaHi Marepiamu Ta 3D-Ipyk, 3HaYHO MOKPANIWIM IXHI XapaKTEPHCTHKH. BoJHOYAC 3aIHIIAalOTHCS
BUKJIMKH, TIOB’SI3aHI 3 TOKCHYHICTIO, TIUTAaHHAMH O0iOCYMICHOCTI Ta ONTHMI3AIi€l0 MEXaHIYHHX BIACTHBOCTEH.
HesBakaroun Ha i TPYAHOLLI, AOCITIIKSHHs OiomaTtepiajiB MPOJOBKY€E aKTUBHO PO3BUBATHCS 3aBISIKM HOBUM
TEHJCHINSAM: TMEPCOHATI30BaHI MEIAMINHI, TKAHWHHIA iMHKeHepil, OIOriOpUAHUM CHCTEMaM, CTBOPEHHIO
iH/IUBITyaJIbHO MiAiOpaHux OiomarepiaiiB [uis MOTped MalieHTiB, BUKOPUCTaHHIO OioMaTepiaJbHUX KapKaciB s
pereHepanii TKaHHH Ta iHTerpauii 3 >XMBUMH TKaHMHAaMH.MeETOI0 IbOTO OISy € HaAaHHsA JOCIiJHHUKaM,
KITHIIKCTaM Ta MpeJCTABHUKAM IPOMHCIIOBOCTI IDYHTOBHOTO YSBICHHS IPO PO3BHTOK 1 3aCTOCYBAaHHS
OioMarepiaiiB, M0 MOXE CTUMYJIIOBATH ITOUITYK 1HHOBAIIHHUX PIMICHB IS MiIBUIIECHHS e()eKTHBHOCTI MEIUIHOL
noroMord. Po3rnsmaroun mmpokuii moTeHmian OioMaTepialliB, OTJSI HparHe IMOEJHATH MaTepiajo3HABCTBO,
IH)KEHEpilo Ta MEJUIIUHY, CIPHUSIOYH CITIBIpAIll Ta iIHHOBAI[isIM y HANpPsIMi OKPAMICHHS SKOCTI KHUTTS MAIli€HTIB.

KurouoBi ciioBa: Giomarepianu, Mequ4Hi IPUCTPOI, CTOMATOJOTIYHI IMIUIAHTATH, MPOTE3H, O10CYMICHICTB,
TKaHUHHA 1HXCHEPis.
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