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Rezumat

Avand in vedere preocuparile estetice, restaurd-
rile fara metal cistigd popularitate in terapiile dentare
actuale. BioHPP este un astfel de material care a fost
introdus recent in domeniul protezérii dentare. Este
un material cu proprietati mecanice si electrice bune,
cum ar fi rezistenta la temperaturi ridicate si rezis-
tenta la hidrolizd. Datorita biocompatibilititii sale
inalte, utilizarea acestui material a crescut in cazurile
de ortopedie si traumatologie. Cea mai caracteristica
proprietate a materialului PEEK este cd are un modul
de elasticitate scizut, apropiat de cel al osului, ceea ce
sugereaza ca prezintd o buna amortizare a socurilor si
rezistentd la rupere.

Cuvinte-cheie: BioHPP; biomateriale, PEEK
modificat; polieter eter cetona cristalind; umpluturi
ceramice; proteze dentare; elasticitate; rigiditate;
incdrcare imediatd.

INTRODUCERE

Este intotdeauna dificil de evitat subiectivismul
in evaluarea proprietatilor materialelor de protezare
din cauza ambiguitétii criteriilor de evaluare a cerce-
tarii stomatologice. Cu toate acestea, in ultimii cinci
ani, interesul pentru acest domeniu al stomatologiei
si dezvoltarea lui in cercetare a crescut. Ca urmare,
un numdr mare de noi biomateriale au fost introduse
in stomatologie. (1) Cererile crescute privind resta-
urdrile estetice fird metal, ne motiveazd si cercetim
inlocuitori pentru materialele conventionale bazate
pe metal. Ceramica a fost introdusa in stomatologie
ca un material bio-inert sau bio-activ de cétiva ani,
dar are anumite limitdri in utilizarea ei datoritd fragi-
litatii ei inerente si tenacitate scdzuta la rupere. Acest
lucru a dus la dezvoltarea PEEK (polieter eter cetond),
un biopolimer care poate fi utilizat ca material pentru
implanturi dentare precum si ca material potrivit
pentru cadre de proteze detasabile si a fost utilizat cu
succes in operatiunile efectuate pe oameni de multi
ani. (2) Polimerul de inaltd performantd - BioHPP
este o astfel de variantd a PEEK, care a fost special
optimizat in domeniul stomatologic. Prin addugarea
de umpluturi ceramice speciale, BioHPP are acum
proprietdti optime fiziologice si mecanice pentru
utilizare in protetica dentara. Acest material inovator
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Summary

Considering esthetic concerns, metal-free resto-
rations are gaining popularity in today’s dental ther-
apies. BioHPP is one such material that has recently
been introduced into the field of dental prosthetics.
It is a material with good mechanical and electrical
properties such as high temperature resistance and
hydrolysis resistance. Due to its high biocompati-
bility, the use of this material has increased in cases
of orthopedics and traumatology. The most char-
acteristic property of PEEK material is that it has a
low modulus of elasticity close to that of bone, which
suggests that it exhibits good shock absorption and
tear resistance.
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INTRODUCTION

It is always difficult to avoid subjectivity in the
evaluation of the properties of prosthetic materials
because of the ambiguity of the evaluation criteria
of dental research. However, in the last five years,
interest in this area of dentistry and its develop-
ment in research has increased. As a result, a large
number of new biomaterials have been introduced
into dentistry. (1)

The increased demand for metal-free aesthetic
restorations motivates us to research substitutes for
conventional metal-based materials. Ceramics have
been introduced in dentistry as a bio-inert or bio-ac-
tive material for several years but have certain limita-
tions in their use due to their inherent fragility and
low fracture toughness. This led to the development
of PEEK (polyether ether ketone); a biopolymer that
can be used as a material for dental implants as well
as a material suitable for removable denture frames
and has been used successfully in human operations
for many years. (2) The high-performance polymer -
BioHPP is one such variant of PEEK, which has been
specially optimized in the dental field. By adding
special ceramic fillers, BioHPP now has optimal
physiological and mechanical properties for use in
dental prosthetics. This innovative material forms the



formeaza baza pentru bonturi prefabricate si indivi-
duale, precum si suprastructuri atit pe implanturi
fixe, cat si pe cele detasabile. (3,4)

MATERIAL SI METODE

Cautarea electronici a fost efectuatd pe PUBMED,
GOOGLE SCHOOLAR, folosind o combinatie a
urmatorilor termeni de cautare: PEEK, polietereter-
cetond, BioHPP, biomateriale moderne, proprietiti
mecanice, implant dentar, bont. Au fost studiate arti-
cole selectate in perioada din 2012 pana in 2024, au
fost gasite 158 de rezultate, de unde au fost selectate
25 de studii.

STRUCTURA PEEK

Poliacriletercetona (PEEK) apartine unei clase de
materiale cunoscute sub numele de

polimeri sau, mai simplu ca materiale plastice.
PEEK este cunoscut ca un homopolimer liniar in
special. Definitia polimerului isi are originile in limba
greacd, —polumeres, ceea ce inseamnd ,avand mai
multe parti”.

PEEK a fost dezvoltat la sfarsitul anilor 1990 ca
un biomaterial care are proprietiti fizice, mecanice
si biologice superioare pentru aplicatii biomedicale
[18]. Este un polimer termoplastic, monocromatic,
semicristalin si este considerat cel mai important
membru al familiei PEAK [20]. Structura PEEK
cuprinde inele aromatice repetate ale grupdrilor eter
si cetona (Figura 1) [21].
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Fig 1. Structura chimicd a PEEK

BioHPP (High Performance Polymer) este un
polimer termoplastic de inaltd tehnologie pe baza de
PEEK. (5) A fost creat si optimizat pentru uz stoma-
tologic. Contine microparticule ceramice pentru o
lustruire mai bund a restaurdrilor. Aceste umpluturi
ceramice au o dimensiune de aproximativ 0,3-0,5
microni si ocupd 20% din volumul total de BioHPP
[6,7]. Datorita dimensiunii lor micro, omogenitatea
este realizatd in macrostructura polimerului. Gradul
ridicat de lustruire a materialului are ca rezultat lipsa
retentiei placii si a stabilitatii culorii in timp.

Fig 2. Formula structurald a BioHPP: nor alb care
indica umpluturd ceramicd

BioHPP este cit mai aproape de os, datorita coefi-
cientului sau de elasticitate (aproximativ 4 GPa). Acest

basis for prefabricated and individual abutments as
well as superstructures on both fixed and removable
implants.(3,4)

MATERIAL AND METHODS

Theelectronic search was performed on PUBMED,
GOOGLE SCHOOLAR, using a combination of the
following search terms: PEEK, polyetheretherketone,
BioHPP, modern biomaterials, mechanical proper-
ties, dental implant, abutment. Selected articles from
2012 to 2024 were studied, 158 results were found,
from which 25 studies were selected.

PEEK STRUCTURE

Polyacrylic Ether Ketone (PEEK) belongs to
a class of materials known as polymers or, more
simply, as plastics. PEEK is known as a particularly
linear homopolymer. The definition of polymer has
its origins in the greek language, —polumeres, which
means “having many parts”.

PEEK was developed in the late 1990s as a bioma-
terial that has superior physical, mechanical, and
biological properties for biomedical applications
[18]. It is a thermoplastic, monochromatic, semicrys-
talline polymer and is considered the most important
member of the PEAK family [20]. The structure of
PEEK comprises repeating aromatic rings of ether
and ketone groups (Figure 1) [21].
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Fig 1. Chemical structure of PEEK

BioHPP (High Performance Polymer) is a high-
tech thermoplastic polymer based on PEEK. It was
created and optimized for dental use. It contains
ceramic microparticles for better polishing of the
restorations. These ceramic fillers have a size of about
0.3-0.5 microns and occupy 20% of the total volume
of BioHPP [7]. Be- cause of their micro size, homo-
geneity is achieved in the macrostructure of the
polymer. The high degree of polishability of the mate-
rial results in a lack of plaque retention and colour
stability over time.

Fig 2. Structural Formula of BioHPP: white cloud
indicating ceramic filler

BioHPP is as close as possible to the bone, because
of its coeflicient of elasticity (around 4 GPa). This is
very important in implant treatment in cases when
twisting forces may occur. The chewing pressure is
transmitted as gently as possible, and the risk of frac-

|*| Stomatologie Ortopedics



32

lucru este foarte important in tratamentul protetic cu
suport implantar,in cazurile in care pot aparea forte
de résucire. Presiunea de mestecat se transmite cit
mai usor, iar riscul de fractura este redus, ca urmare
a modulului de elasticitate BioHPP apropiat de cel al
osului spongios. [8].

Ceea ce face ca acest material sa fie extrem de inte-
resant este faptul ca atinge un echilibru perfect intre
elasticitate (aproximativ 4.200-4.800 MPa) si rigidi-
tate (rezistentd la incovoiere 180-185 MPa), greutate
si rezistentd la rupere (de la 700 N la 1600 N), inte-
grare fiziologica si rezistentd la placa (aderenta bacte-
riana comparabila cu cea a oxidului de zirconiu sau a
fatetelor din compozit, cu suprafata perfect lustruit,
lustruire pana la <0,02 um) [9].

APLICATII BIOHPP IN STOMATOLOGIE

BioHPP a fost utilizat cu succes in stomatologie
ca biomaterial protetic si de implantare. Recent, acest
material a fost aplicat in diverse domenii ale stoma-
tologiei datoritd proprietatilor mecanice adecvate,
rezistentei la fracturd, absorbtiei socurilor si unei
mai bune distributii a tensiunilor [10]. BioHPP are
o biocompatibilitate excelentd, deoarece oferd restau-
rdri fard metal, fiind considerat o alternativa la metal
si ceramica [11]. Fig. 2 prezinta diferitele aplicatii
ale BioHPP in stomatologie, si includ bonturi prote-
tice temporare si permanente, coroane provizorii
cu suport implantar, proteze fixe, proteze dentare
amovibile si dispozitive corono-radiculare.(12)

Protezele BioHPP pot fi fabricate fie prin tehnica
conventionald cu ceara pierdutd, fie prin fabricarea
CAD/CAM, adica pot fi fie presate, fie frezate.(13)
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Fig. 2 Aplicatii ale BioHPP in stomatologie

Prin urmare, este disponibil sub doud denumiri
comerciale diferite si anume BioHPP si breCAM.
BioHPP este disponibil in doud forme - material
granulat (Fig.3a) si cilindri prefabricati (Fig.3b). Sunt
furnizate in tuburi de plastic transparent, care il prote-
jeazd de umiditate. Proprietatile materialului raman
aceleasi, indiferent de metoda de fabricare. (14)

Fig. 3a BioHPP -forma granulatd

ture is reduced, as a result of the BioHPP modulus of
elasticity close to that of the spongiose bone. [8].

What makes this material extremely interesting
is that it achieves a perfect balance between elasticity
(approximately 4,200-4,800 MPa) and stiffness (flex-
ural strength 180-185 MPa), weight and tear strength
(from 700 N to 1600 N), physiological integration
and plaque resistance (bacterial adhesion comparable
to that of zirconium oxide or composite veneers, with
perfectly polished surface, polishing down to <0.02
pm) [9].

BIOHPP APPLICATIONS IN DENTISTRY

BioHPP has been successfully used in dentistry as
a prosthetic and implant biomaterial. Recently, this
material has been applied in various fields of dentistry
due to its suitable mechanical properties, fracture
resistance, shock absorption and better stress distri-
bution [10]. BioHPP has excellent biocompatibility as
it provides metal-free restorations, being considered
an alternative to metal and ceramics [11]. Fig. 2 pres-
ents the various applications of BioHPP in dentistry,
and includes temporary and permanent prosthetic
abutments, implant-supported provisional crowns,
fixed prostheses, removable dentures, and crown-
root devices.(12)

BioHPP prostheses can be manufactured either
by conventional lost-wax technique or by CAD/
CAM manufacturing, i.e. they can be either pressed
or milled.(13)

Fig. 2 Applications of BioHPP in dentistry

Therefore, it is available under two different trade
names, namely BioHPP and breCAM. BioHPP is
available in two forms - granular material (Fig.3a)
and prefabricated cylinders (Fig.3b). They are
supplied in clear plastic tubes, which protect it from
moisture. The properties of the material remain the
same regardless of the manufacturing method. (14)

Fig. 3b BioHPP - cylindrical shape



APLICATIILE BIOHPP IN PROTETICA FIXA

Succesul clinic pe termen lung al oricérei resta-
urdri dentare se bazeazd in mare masura pe selectia
materialului pentru proteza. Materialul selectat
influenteazda mecanismul de transmitere a tensi-
unii cdtre dintele sau implantul subiacent in timpul
functiondrii. (14) Restaurarile pe bazd de BioHPP
acoperd polimerul si creeaza un rezultat final complet
anatomic, functional si estetic, fig.4 a,b.

Coroanele BioHPP sunt o optiune excelentd
pentru persoanele cu parafunctii (de exemplu
bruxism) deoarece nu abrazeazd antagonistii si in
acelasi timp reusesc sd reziste la presiunea mare de
mestecat fara a se fractura.(15)

BIOHPP APPLICATIONS IN FIXED
PROSTHETICS

The long-term clinical success of any dental resto-
ration relies heavily on the selection of the prosthesis
material. The material selected influences the mecha-
nism of stress transmission to the underlying tooth or
implant during operation. (14) BioHPP-based resto-
rations cover the polymer and create a fully anatom-
ical, functional and aesthetic final result, fig.4 a,b.

BioHPP crowns are an excellent option for people
with parafunctions (e.g. bruxism) because they do not
abrade antagonists and at the same time manage to
withstand high chewing pressure without fracturing.
(15)

Fig.4 Abutment din BioHPP individualizat

Conform studiilor efectuate de Mostafa si colab.,
unde au evaluat adaptarea marginala si rezistenta la
fracturd a BioHPP si zirconiu, au ajuns la concluzia
cd Bio HPP a ardtat o rezistenta semnificativa la frac-
turd mai mare decat Y-TZP Zirconia. De asemenea,
protezele dentare fixe din BioHPP au aritat o adap-
tare marginald mai bund, dar nu a fost semnificativa
din punct de vedere statistic. Astfel, BloHPP poate fi
potential utilizat ca material de coroana si punte chiar
si in zona posterioard.(16)

APLICATIILE BIOHPP CA BONTURI
PROTETICE

PEEK nemodificat este utilizat ca bont provizoriu,
deoarece s-a demonstrat cd acest material reduce
stresul in jurul implantului.(17,27) PEEK nemodificat
nu este utilizat ca material de bont definitiv din cauza
rezistentei sale mai mici decit cea a titanului. Cu toate
acestea, introducerea PEEK armat cu ceramica (Bio-
HPP) a facut uzul acestuia ca bont permanent. Dato-
ritd proprietatilor mecanice ridicate, s-a sustinut ca
acest material poate fi utilizat atit ca un bont, cét si
ca material protetic. Bonturile sunt realizate dintr-o
varietate de materiale, inclusiv titan, aur, zirconiu, si
ceramica [18,22].

Fig.4 Lucrarea finitd pe abutment din BioHPP

According to studies by Mostafa et al., where they
evaluated the marginal adaptation and fracture resist-
ance of BioHPP and zirconia, they concluded that Bio
HPP showed significantly higher fracture resistance
than Y-TZP Zirconia. BioHPP fixed dentures also
showed better marginal fit, but it was not statistically
significant. Thus, BioHPP can potentially be used as a
crown and bridge material even in the posterior area.
(16)

APPLICATIONS OF BIOHPP AS
PROSTHETIC ADVANTAGES

Unmodified PEEK is used as a temporary abut-
ment because this material has been shown to reduce
stress around the implant.(17,27) Unmodified PEEK
is not used as a definitive abutment material because
of its lower strength than titanium. However, the
introduction of ceramic-reinforced PEEK (Bio-HPP)
has made its use as a permanent abutment. Due to its
high mechanical properties, it has been claimed that
this material can be used both as an abutment and as a
prosthetic material. Abutments are made of a variety
of materials, including titanium, gold, zirconium, and
ceramic [18,22].

Fig. 5 Abutment individualizate din BioHPPpe model
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In ciuda faptului ca titanul si aliajele au mai multe
dezavantaje, cum ar fi reactiile la coroziune si supra-
sensibilitate, acestea sunt cele mai frecvent utilizate
materiale la fabricarea implanturilor si bonturilor si
au fost acceptate ca standard de aur [19,23,24]. Cu
toate acestea, rezultate optime sunt imposibil de atins
in unele situatii in care estetica este o prioritate de
top. Atunci cand este prezent tesut gingival cu biotip
fin, este mai probabil sa apard probleme estetice.
(24,25,26)

APLICATIILE BIOHPP CA RESTAURARI
PROVIZORII

BioHPP este un material potrivit pentru restau-
rarile provizorii, inclusiv protezele dentare fixe in
timpul tratamentului cu implant dentar [14,16,25].
Bonturile de vindecare de forma hexagonala pot ajuta
la asigurarea retentiei si rezistentei adecvate pentru
protezele cu implant [14]. Biomaterialele BioHPP
devin populare ca bonturi de vindecare.(25)

Concluzii

Materialele BioHpp prezintd proprietiti fizice,
mecanice si chimice adecvate si pot f1 utilizate pentru
diverse aplicatii, cum ar fi materiale de restaurare,
coroane si punti, dispozitive corono-radiculare,
protezd fixd sustinutd pe implanturi si biomateriale.
In plus, modificirile si imbunititirea proprietitilor
materialului pot duce la utilizari mai largi in stoma-
tologia clinicd. Sunt necesare evaludri pe termen lung,
deoarece BioHPP este aplicat recent in stomatologie,
iar studiile disponibile sunt limitate.
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