il oG 66 pade o g0l adg 3 doliliad
-/
. o
s

I f‘ O)m

Single Casting s []
dazdl jo
BioHpp (Ssials (sl,l8; []
(SRYa5 (eSS (g yuisys [] J



The Congress of Iranian
Dental Prosthetists Association

\FeY ole & digasayl VO JIY

Ol 45 — 93 oBid 953 5,135 3 Jae

3 -5 May 2023

Power Research Institute, Tehran, Iran

Oljlwslass g gBusjslass gly jLoel 16 glyls

www.idta.ir

yred T e
L UL %
L g
b ¢ e bty e
Aay dis
- ’ =
By o
g h Y ‘ v
‘wmald -l .-_
i D
Ty P
v )

ey
e
By "
¢ Ty sy
e mrtrat
A
v y
- idoray
P e
. P
)
; .
A
e o
o
Sl ..
.o
ity
Ay
-
-
.
- -
\ -
o
(o)
z
2RSS 7

-
2
S




aobuwls

OIwe Yoy b oWl
Fo O)Lﬂa:)
s (g gl (A gG) doliliad

Hlaiel cambo

ol ohlwlass asel>
T Jgiwo pyde

obol (§loewl

: ):5.))  pald

il 0y

ool 99219 d13y00 g3 (5)8L Aab «(Siaz) Slg>
)9S e (50)Blyine L)l 92 5

POl g (segee 2l)

ol oo

T axéwo

ikl s3e

M =hb

bl g0

14 a0 Colung

Journal.dta.ir
140 S9)iSI) g
Journal@dta.ir

DAy oot

c)L).lf Qg glase (s < ohal olilwslass aeel>

Y azly VS (ouwgh gl gblE | se

IFIAYEONA
oV1-FEFYFoof s o 1




13 QN9 sl il U

Wil 253 9 (5195128 Dol
il pjlgd 8328 (i 9 23S 3,19 ¢

Lo /1951 28 P e T L

) PE>mE § 15 =0 Y90

LS S > 615, M) FBIES A3 33 83T QLS (Gl 1y AT
34 SUs iSan adob ¢ U5 adaw

09128356230 09128182164
02166918093 02165010251

Dental.equipment.zangene



a.&u.f.t...l’.n




Precision 3D printers

@imetie /- Asiga 3D Printer

I)FURNECE
HERF—

Lsi"’"}‘"‘d"’a 9 Lg)'l.wjbjo JL,;uo u‘x,egu Y ! 49 > 0D df:b\

_____\WSTEENPTICI

;.\Hd‘}bﬁ"‘“’"MJ}‘(S)NMS’L“S&‘W‘)]&LQ‘%u*’jﬂ
(@ AZARTEBIMAN ~ «Y\-YF Q7P ANTFAYFY Y 0 olead o, las



Silulis gl pudile Sinlus

q||||
M

£ XTCERA

XMILL 500

lll||
M

£ XTCERA

XMILL 300

SEA DENTAL
ULo Jd A‘ ‘ JM
WWW.SEA-DENTAL.COM (@) SEA_DENTAL

02188353918

02188020734



$)leslY sl sl

.2y SHINING 3D

Auto Scan-DS-mix

B¢ ,“J‘ SHINING 3D =
Auto Scan-DS-EX-Pro .___..___b‘

SEA DENTAL
OL‘UT @‘ |yoeo

WWW.SEA-DENTAL.COM (©) SEA_DENTAL 02188353918 02188020734



SEA DENTAL

C,LAJT @‘ ‘JM
Jloud (¢5Luilisy Ol jpsd ouiS el

WWW.SEA-DENTAL.COM (©) SEA_DENTAL 02188353918 02188020734



Jep Sl

10391 iz g

D92 9,95 9 Jam 22 )3 QUST 390 i uwsl @y Jad Lo

Jlwaol

)5 3olg> Eglb Joxi 9 s @llan 1 QLT

(OIS Caunnjign hled plad 9 395 (5l 1) o3 95 9 95 « paizab )l (5 Wil )5 &5 9iS]
Elole> gl (dhez ool Gl j joje phgamisils g BLj316s

9 Ul 1 919 )38)2 1) o) i @ilge 9 ke und ploaidhy )] @2 )SH3SH (5 @ &5 el
w0 Sguaiio ) 9 )3

//»j KA s r‘é'/ﬂb

ﬁ;uﬂ,,;g/,ﬁ'e’{.;«%_,u:/

098e«s) Ves) U
pldyac @S> )lime 4 3uid)95 )93 4 labd)S paegs 9 bo)lez 9)lo b @

3l padle 35)5
Ol ohleslass azels s,



) Jyius e G Q
;/',otfuiyi,‘/)i.' 5/,otlwtu’ T

23 puiSae UOVS )32y oS JloyST (5)5 (5E9kid 9 (LAl )95 9 1w yuw ) i jg) 2l )
9 I3 1) plo)giS jje YIS uaj g Moyid liluslais 4ad (ghy el (59))l 392 solg> yeT (2 23>
Sl g 5 S L el 9 moSae Sy GloygdS joje lhiludlass dad @ ) ale (azil jozro s
L y2T )3 39 0 93)3 51 33 4ad gl 45 P &5 )lg el @S Sybp 1) oS (5Ll s ©USe polas
bl 4is]> (i ©)38 @)l> (6)9203 b i oS )0 51 9 3aisL 05l plasl &y idg>

223550 4T )d (ledgs JUd aSiul jl b Ly .03 Slg (2 S1@j9) @130 |y 1 o) ol el Ly ol
Q Blgi o Az Giie S2oS bl (g a2l )> JS S Vg5 Godb 4 Gl 4 @i HSB s aid @
iy lizo (55355

ol Job 4

Gl gz o 2Ly (S 35;

(23)5 Linky)s &S

Gl Sl S| dojoj (5335
woSw 93 o

o (y38) 9 3ol (g )bL> (S35

Jee 1 Jr Jirts JA A s f '//.Q/La{ﬂu./}:’;..):’g

Golad @) JBL (5o Caub Gl 2325 9 Gl Y1V ©)38 Gl &S | ©glby )ler 9 5 Je Jol>
Gl olouw g Jleie 3glas 05,351 1) cugize 9 Sy jl )L o 9 03305 pdye Canigd 9 S olinje
emlaie Cliwo oyl e lads

oLl Glowl

Jo—b )3 SRl Lo g9k (g 8305 6) bL> jg)95

23Lw) 9951 g Laripl 40 39> L ) Jlw )losiz

J—o9 a0 a4y «Sioyd g oloj o Lo |y ol

.OJ)J

‘/l 232 03 53 9 () @ adiueo Lo
L S)be j9)98

. : \)\“ ’t-U.g
‘ ---------- IO g e j ""’,
1
1
1
1
1
1






T dolllad m mm o= o= o = =

ES

93 W30

&

_______________________________________________

ST (glgil (31035 4z Sy g 6adb 83> (bl 3

e —————————

-

_______________________________________________

by 5> Jlie pun LoWT L plsSise ) Sabie (sLocisS 45 (53l plo-ic 4
ol 634 plsol Jlie Guew LlojWT L J—olS job au j05 J—=lyo ol Gubl )l (=d
ol (6)9p0 9 @Y i)y 9 ;1S Linl38l (gl eiiamsl 5l eslatiwl Lyl )>

Olopad (5)lo31pY A gy 93 )& LI 3 63laiwl gl dio cuiazdl 93 1 G (=l )
g 6315 Galad g pa—wwyd

S8y b 93 50 )3 55 9 ki) LT 9 oV (gh (Bly —SilS puS S o
A A olgs 631y ()l il e (gldcuiazsd] jl eslaiwl

Oild JBlas Ly (S8 Hug8 5l 8y b ) o (gl vl lockassl g 5l odlaiwl
Ll (6)9)6 9 p3Y S8 W8y b g3, o (gl Lockazsdl 955 ol 9 il pwSeo
Cgzyd LoJas Ly Lo JUlS wiazdl aly sloglass js s Siulie pohw jl 03145 wl
(5=2Ulg3 3818 g g wiShae adub )3 lh ol ol .l wiasd] (93,5 3z, 9 plSadiwl JuaSS
A0 )8 b 91 o

G b Lozl GSaiwly gh—ol aid) cawd jl opdiniiy) 9 )5 20U g (5jLanjb (gl)—
D9 yogel

O palliumne Wyg0 4 JlgSid )3 Jolite (595 el 9 Siskie (J=le 9 g o2l )
031> (s (g3—=lg S5 S SwiSG )3 Syxie Juwyly 3oy (sli—z 51 (S0 lo—ic

el 03

1> 399 Jliwd o




~\\ 1
- & . . - \\\ I
@b 631> (yuly 5 Jol ) Jgo(gy A w8y b > \ 1
Jol 906 Jlimuns 9,18 )3 (5N 4l S E :
)13 3929 83)9-55 Bl)5 093 )90 9 i 1
! 1
! 1
! 1
! 1
! 1
'l
I e L e e e e e e e e e e e e e e e e ’/, 3
B L L e P L EEE 3
’ _ &
/ o SsS Suiwdh 3,
; ‘ 2
. o e s - ” wo) e n
! O—tizad g Vg diSlw e 83b g &1y 3_ilgi 50 ‘%ﬂ
1 . ES o N N - ..
! el 83 el LoghS law e g Loasd R
: X
. 9
1 a
\‘ i
_______________________________________________ -
Rl
............................................... R N
\‘ .3
g 0o/5 Canlius Ly (S0 (Siaoly Sy (sLoddyg N —?
L (6503 9SS uliw (gl ippnsyi 9 Slaid E 3
gl Szl (g Sy j0)8 9 yianluo of) anlnid : B
(613 (59) )= 45 M0 g 4 plow gz L g : r
Sgidze 43T g Gahio WolS I
. 1
h 1
/! I
________________________________________________ L 1
1
e [
s ) 1
'll Sy iaaio o/) cuolzus Ly S5 j—0)8 (gL odd)g 1
! Elrz i)z ©B)y> L 39,50 )5 4 panwl (gl :
' Oyl s L a5 o 4o e Slgish oyl > Wy o L I
Sy 0313 )18 SiSG L 3L bl b (S :
E )8 (5ya> 3d90 9 1> 2 48)9 45 (5> 3 9o "
! A olgs (gls JS iy Fakaie g 4_DIST W S 5, S0 1
“\ LA 1
. I
S 1
______________________________________________ 1
- "
* 1
oo . oo o 3 A
Oy SuiSS (ol 51 eslaiwl i.) Ul () yiage | I
cmlio g LSy 82j95 9 (2le)S iy 4kl S 4o ! 1
. e < 1
O 93wy Gh SHiwlh S5 sloads)g ol gl i
Ay S L a5 el g1 )0 e SleiSh e olsus !
Uz o=l )= OleSe v=005 9 K35 )8 I Yol !




934 3907 A0LLiad = mm - ——

&

=) 5 LogusS gh LoSingS Siwily o )
Ay Jayly 4l ohb > Sk 4 jls oS E
el 03V 9 (5)9)—6 i

olLisabl 4S5l Jol Siaso )5 > 3 S5 ol Lo :
By dme /o cuolius J8las a5 auiSso Iy ol 5l
Lejyb Elgl Ly Sako )15 e )> 4ol pg 9 35lay ,
A lo(s0 Hg dmo Lol 4 cuwl jl /)

_______________________________________________

o=l 9 3950 Iz (T 1 (515 CBs Ly g 3950 I
9yl (o LeiT 51 (50 45 Swiwlygeys 4 93
D950 1Az 0o 1 39 SiweS (gl (5

e ——————————
~

-

_______________________________________________

_______________________________________________

39— pwawl (615 (gho 45 SiwlygoyT j0)8 4 8)g \
b aails s g Y Siasiinisd (5)Staskio dw LS

D950 p)S 9 i)

_______________________________________________

aS Cwl gl j0)8 )l 4 8)9 5y Slac g (i3
o o) A Lol 53 1) iy )i g Bla b S_ugS
sl A Lol (4l g 30> (50 )8 Lols jl (5o
Do b as OT Gu S )5 Job )5 il

e ——————————

-

_______________________________________________

_______________________________________________

G GBS 4 b ¥ Sidisd 0 S

D90 p)5 9



—— g

“‘\

F 4

/

ol 489 4S5 el (0o )l 3)30 \‘.
Al Bl SingS pazle 4 S35 Sy o) i
a8)9 L punspanl 489 o 939 S35 ©y5-0 )3 45 i
pwpnl 48)9 3wz Jlaiol el Wbl SineS i
Ot 9 035 Jaw 92 ) p2)le p9—o 4 jo)S i
&le 9 3ib adlg> (5)35) ik 51 J8 azylo 935 i
3 g8 SingS J215 5 pumnsaunl 4 B)g ()3ib 13> | E
b 3ol (6)I35) ik /

_______________________________________________

; bl SingS a8)9 5 (awnl 08 ol B9
E &_u_gf 489 ) 3l (5)135) il w 1 J—8 il g
! Do 2yls gl bla i
1
1
\
A

_______________________________________________

_______________________________________________

Sr—ietkie S p2)le p9—0 Lo JBog9)—w pg—o Lo N
i i 9 i By o b ol
1

1

i

1

/

_______________________________________________

p9—o Lo Loggh)S jl QTpu—Sg )5l Jo—b S
el (g9p—b 9 @)Y S—islse yog—aie
©)9—0 4 Loggl)S LI 390 Cacb gy oI

e ——————————

-

_______________________________________________

_______________________________________________

—=U 2)ls Cbnadl S oS8 ey Chaw pd \
u_‘a)f Aolg> )1, 8 Jol ) Jg0 (5)—1 Ol 5> 63594

Taollad = mm o= o o= o o -

4 ‘s‘:’)'&“

e e e T 0l = IS g Al g (e ¢ S



T dolllad m mm o= o= o = =

ES

93 ¢ g0

&

------7*0)3*5-0‘43'5}53):‘,&4’536)%5‘

" m
u
waiazdl (1 )l 8 e gz o5V (luad sl g \\‘
39— 5odii013)3) Jg0(6 3 Jlimnsd)dp9—ojl(Slo—wnd E
:
1
1
1
1
1
1
1
1
1
1
U
,l

_______________________________________________

,,’ Olibdgs oly ao SixiwS cabld Ly (glociiass]
! =20 40 Ly (positioner) yidinjgs pls 4 dehs Sy
1

! bl oo d_ebd ol 45 351> 60> 2890
1 o] . S

! 1929)9-w 4 Jall gho (95 dlaiwg 9 31> Siiwms
i L.A_:ajtsl)_)a_gam&_éﬁg,oos)_fl.x_jﬂa_@.?)b
|‘ . . L® .+ > "I
\

AY

_______________________________________________

J—mxo 4 yidinjoy olyad ciazil Els Joilwl L \
9o Jaie pg—o Lo (9h—S 8>

_______________________________________________

/,,
'Il S yiinjor EI (5ot & S Al wg 4
L oS b g 39 e e s L Caiace
! . . L X
: Alogse 8L oh—S ar Jlaily s el (—5))
1
i
1
1
1
1
1

A}

‘\

_______________________________________________

S dawg 4 9 guible Siglie siuns S_aS Ly '
cross-cut and round-end) 5,5 (sLgisl aL)l5 5,8
Caawlgyy 9 Cammniind yawno (gLl )3 (gy—ianlso 0/) (
ol 03 b oo 9 LT j929)9-w0 Lo W 4.5 559y
Caamd 4y d=g3. 3950 Sloul ;Mg dlg_iuJ/‘" chw
Lign )15 jl az g ELaS)] ) 5 jl 4z )algio JBSQgyw

el ol 55l /

y B



L round-end g cross-cut (sLojyé L ca )5 4y
9 occlusal o wd (gp—iaalio ¥/¥ 9 1/0 Cuoliuo
g dse 631> 0y 8 Lo concentric chamfer

_______________________________________________

Ui gz 4 Jgl ) 9052 9 90— slogyglyS
gl @2 L 03)9> gal)5 4ol lais 93 ) Lovgys
Jaayb (sLo359,0 (sh— JToanl cnmibg 45 3590

el ST gLl

o

-

uub_pba)Lpu_mmlgf_Ju_puA_w)A
J2 €951 881 a2,
Semirigid extracoronal ball-type horizontal
attachment

D950 0313,)1)8 Jl Yaesy (sly

_______________________________________________

’,

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

A}

gz OlpwSg (ol Jliwyd akw jl (g)—ianlio
1)) Cuiazd] aad gl cawlio gload syl
.\9_441(_,»

-

________________________________________________

_______________________________________________

g Ciandl il g Sy Ll JLo
S9—i5e plool (g5 4 as

Taollad = mm o= o o= o o -

3 o )30

T 0Ll — (41050 g T g (6 S (g

y



G} ¢ o j90] AoLlad == mm e o -

------rq°)w_u|‘»‘>)’9)‘g51"'1m3t5)‘"

" m
|
-~ \\\\
2 08h=S 4 eniazdl lpuSy Yol S L |
Dgdb(50 Jalio (395> A asuo (gL g tuumSg0 '
:
1
1
1
1
1
1
1
1
1
1
1
4
,l

_______________________________________________

,,’ )90 Jo—8 4y JLasl Bl bl jl pgo L8l
E g 50 j—aal g ai by W _olS OTu S
i
1
1
1
\
A

_______________________________________________

_______________________________________________

9392 (Lo )d e8> d Ciazdl (69)S o umd ‘\l
Ciazdl 55y 9 Lu—Su b JSib g dgdis0 631> I, 8 E
D90 J—ob5 :

o5zl Caiazsl (g @imnws =l pmilSo E95 i
(S)I.&SL?L,_’DI)«_;9Q_"§.>4_3CA_1A%JI4_§A_Q>AL,A E
Il'

_______________________________________________

/',
'Il O—tzylo Gl bl a5 4y ,Lis 5l (5)—Sel> (sl
! ooled ghw g (§)—teskie S (SLad S ggl)S
: SydbzedlamlyghSp—zllaa ozl ;)
1
1
1
1
\
A}

_______________________________________________

zele E95 51 srtaalie S a2 iy S Ly
Vb5 9 Sikae s geis ) Joje 53 )bid 9 JUII S i
.\9_wb.o osl> :

i

1

Il



— \
—~— \.
/ |
cross-cut and round-) 3,5 (sLegil 35Uyl5 j,8 L \‘.
Sloyl yalg i Jlg—Kid paw (g)—iaalso 1/0 ( end :
1
Bl Az ) Mg JBQg)w Chawd 4 429339450 i
Ll Cgodl j 5l Ligy p b5 jl a2 g ELa5)1 !
i
1
U
,I

_______________________________________________

l,’

4

/ 3b)l5 5,8 aliwg 4y concentric chamfer <
1
! sL=ul ( cross-cut round-end ) Y/¥ 5, S gL gwl
1 o
: .)9_44)(_,0
i
1
1
1
1
1
1
A

\Y

\\

_______________________________________________

3y 5 (slgil ) baz (gy—iaidio V/OI L5 5, 8 Ly g \\l
syl , da= JljgISI ( cross-cut , round-end ) i
1

i

1

Il

_______________________________________________

I/ e - oo B . o

: 1 oled S L cuiand] p0j (slad) g w
: 3L (5)9-2 b el L)) ) Lan ol )
! =19 o=l phos &5 L im0 3lgiy )lan 45
E S el VoS cilagy wley euge )
1

\

A

_______________________________________________

Metal Finishing \

9 Sl g 4 45 QlpuSy 9B Jo-b I -=lgs !
85 Ly ol 398 ()15 ol ol )8 (alyj :
S ol ho Lidd JSlhaa 39 0 S g S ol
3945 Al il ) ianke

i
:

Taollad = mm o= o o= o o -

4 ‘s‘:’)'&“

e e e T 0l = IS g Al g (e ¢ S




G} ¢ o j90] AoLlad == mm e o -

------\"QO)M—JNQ)-'S)-'&J’“MSP‘

] L]
om
o

\\\

OlLhslo g 3lg 0 caley Ly g e 85 Ly Lagghs \l
g a0 S S Guaw g (613531l w0 4_bgsye E
:

1

1

1

1

1

1

1

1

1

1

U

4

,/

_______________________________________________

v s W olS LooyglyS (935 jaily w al>pe 5>
b Slsul C)I)_épgo.)_;ﬁgj_iﬂlﬂnamd.)g_g Sy
i A A olgS A wlS )5 B 5l A a5 Llas s
i
1
1
\

_______________________________________________

_______________________________________________

e - . . K

Ogl{,_f 4 Gzl ,JL;aJl —2ldd 5 b_.>|9) \II
8 353985 puyiawd Jobb S (69 )= (B9 45 :
9 Jiaw pg—o 0y b s iz Ly S Ly ()35 jailyw ) i
D9 b0 J—ol5 !

i

1

/'

_______________________________________________

l,’

,
v Sh— )99y i pume> LoolyuSy sh—
E 51 b ST Holdsl cule ay —2j9y2 5l L ilao
1
H
1
1
1
1
]
\

AY

\\

_______________________________________________

_______________________________________________

ol 89y GIED (L yglyS a5 pick up cawS )> \\l
5 LogghS o adaily b 4 g g5 4 3ly )l !
3950 6315 ()L (i Sg) (p—azylo By bl (L oai) .
i

1

II



_______________________________________________

(§)—io (o VW i wno J—)d 5,8 5l eslaiwl Ly
O a2y FO y b0z b ao> L g pianind SY)yiil ausl
w50 plil

o

-

_______________________________________________

Er—io (5o 1/O .\._Jb)lf»_s ol L (p—izeo

t._i_.ul.uo 9 6340 6dlai_wl P90 (5')—’ as _))_f L;LQ*’I
3g—id50 J—olS g i—uind occlusal chamfer ausb

e ——————————
~

-

________________________________________________

39=8 S (1 58 L sais Sulue (o—=lgs JuaSS

e ) Gaale )8 SaS L j550 5 (5=t (e VY

Egp—d 39 63 Szl 4S5 g0 )3 SV, il 5l (g)—ie
.)943(3_0

@b 3y S (gLl 4Lyl (g)tenlsn 10 5,8 Lo Ly
4S5 ) 155 39-diirn JalS g5 g Jlg- i
45 )5 o= L 99909, )93 45 Cuml ol j5l>
Gl 634 638wl (5050 (5951 (lad S_iuluo (g0
bl Gl (rpm) 4 sy 53 593 10eco dga_>

_______________________________________________

Siglso (5y—io o V¥ 3y 5 (gLl 301y 8 Ly
950 J—o5 j—u5 concentric chamfer 4 =0

Taollad = == == o= o= o oo oo o= =

e

ST

o T O lond = (1050 Fg g L g (g S ¢ g




" m
n
. A - . . " . \\
=5 L Lockazdl JIhL (—=lgh qaale )Laid Lo |
390 Salio (-S| (gy—io (s—kro 1/O 3,5 i
:
:
1 :
1 :
1 i
1 i
1 s
1 L
;020 CRmaneneTT o WO _. .
1 A DN _ — == == ==
1 o
: ! Booo 39323 )9-5909)500 )93 Cacyw 935 5 Lo
1
1 :
1 '
1 i
1 \
1 %
1 Ne—,—e
1
| o S - - - - - = - = = = === m m R
1
1 5 sh= ©lgiise jy-8 Gly bl )3 63 6z aiy Ly N
I 9w oslaiwl (SSLSl gy e (93,0 E
: :
. :
: i
3 :
“ 1
% !
2 /
ay ’

&

_______________________________________________

l',
! Jlacl (9930 S295 puym S0 L (28 pinsdins)d
E 2 03 Siphio prlaww (§9) ) 3> I i )Ll
’ T e
i
1
]
1
1
1
1
‘\

_______________________________________________

_______________________________________________

J—2aS5 e wly By b 3 lad 0o o By b > \
1
i p=ie o ) G2yl 5,8 SaS Ly 5Syo )3 (5)—io E
39 (0 E gy i dg 03 b3l ld Spg 0,3 SV, il !
i
1
1
1
1
Il

y ]
1
T R |




)90 4y ()—taalao VY 3 LyL5 5,8 5l eslaiwl Ly %
JUB ol 423 FO oz Soialio bas> Ly g 48,05
90 J2aST g Giisd

_______________________________________________

8 plad Ly )s i JlgSid 03 b S_islio b ww
Siglre (5h 45 )3 (5Ll (st (lse VO 31
3950 J—taST 39 63 _ib 631wl t;)‘l-()»_g9 09—
4483 )3 )93 Weoo 393> 59 5909)S 0 )93 yiSlam 4 S

awl (rpm)

o

-

_______________________________________________

V0 3Ly 8 Hlad L a o, daz Jig S| aba aw N
ClumSg 5> Siphio ghy 45 )5 (sLgisl (5o (Lo E
3950 JtaST 39 63 65La%i wl :

1

i

1

1

1

1

1

1

1

/

_______________________________________________

~

3L)5 5,8 L round chamfer o uwd (—ices
29— (z0 JtaSS 9 Gihtind )5 (glgbl ¥

e ——————————

-

_______________________________________________

_______________________________________________

oo )3 S (ygly S 516 g JLie pohww plal \
Ll 00 o JaaSS 393 03 i Sialue Ol u Sy

Taollad = mm o= o o= o o -

4 ‘@:’}9‘

e e Y0yl - (08 gy LT g (6B ¢ R



G} ¢ o j90] AoLlad == mm e o -

------\"Q°)L0-w—u‘4-’->)-'9)-'g51-1-’°9t5)-*-”‘

" m
n

\‘\
ly 3ib Sialio 2ohw Gl ) as o3laiwl Ly \‘.
N 1
i
1
1
1
1
1
1
1
1
1
1

U

4

,l

_______________________________________________

l,,
; ey w Lo jy 8 Gy bl jdea i ed o a i Lo
H UL J—=lpo (rpm) adds )5 )95 Fooo ) SSla>
1 N = 5K
: ..)9_1.0’ 0 (i_ms.’" 00— w Al a9‘b—'w
1
:
1
1
1
1
1
\
AY
\\

_______________________________________________

_______________________________________________

. . . X \
S (595w dlg o Loy u_...&{.lgg.) O—2= D |
9 b sa S 019) .)|9_o )"l ©)l—=< W_ol5 (i—ab .
1

OIS Lo (95w )d g bl jaé jd il Oy o> E
G2 L3 b 88 a5 il paolgs 1) (ouwlyyasly !
Seis (o Lzl setting

1
1

_______________________________________________

~

Removable Partial Denture Fabrication

Lo oly00 & JUS-p9)S o)l slom)d eelw
L S thezs] Juanyb 4l Jliio Jo-3 (sLogyghyS
—=hb Lo Blea b J—atio (Lol cuwnS 4 pg—o
E9y—i Major connector —Lol sa o> Jl_ail
. D9 (50

e ——————————

-

_______________________________________________

_______________________________________________

Lozl (5g) 2 GSaiwwly LopuSyyile N
0/ Cuolzud Ly (5090 ¢.§)99¢.§§)§)|}.§ ol=b39> E
b G2 (PIBIR 219 B 89 )= )e e |
J=2)ST ooy jobaio dy A Ly Jaw abold slayl g !
i
1
/'



=8 Lo Lol s3> Jloasl (IS JSib puaw \
ke (e o/ Gac 4 3,5 (gLl (g)ianlie ) A1)l
.) .’.L’ob 2 .';S

_______________________________________________

-09)=S a8 > internal finish line ¢ ,igs (5=
Sr-ieabio S (J2)ST 9 518 (pn Juw)by j59 LS
by (—2148y9 pg—o yolaio ol 4 Xy h—
9 25 By bl (gytianlio S )> 293 4 b

b aisly a ol (Sl caiass] (5-Sy

o

-

_______________________________________________

=8> wSubgs 4 5L single casting S_uss s \‘.
i (98w Ly (Lol cows E

h GO e85 )BT ey 3y Sy (sLoa59l59) 300 :
Al LogwsS 9 Loyls jl 95 o=l pladl = E

i

1

1

1

1

Il

_______________________________________________

~

03— set 3 Jo-b )3 cSibgs goSakiw -5
8 by ) chaiwgil g5 L o35l g
=8 Oy )3 3 Set Job )3 Al bl ai,S

39— (5)=S9k> O JSib paS 51 L5 39-b 031> )y 8

e ——————————

-

_______________________________________________

_______________________________________________

. g . . \
ol e 51 (eSal w 3 Jgo (93, S L).._?)l -3} \II
)I,J.‘Bd_a.asbguwl)ugid.a_w.x_lgnbwb_od_uoy :
) SVl G objb el d s &gy (pl.39b ST T E

g i 50 631l ( elastic recovery '
i
1
1

Taollad = mm o= o o= o o -

4 ‘gs“:’}S'”

o T O lond = (1050 Fg g L g (g S ¢ g




G} ¢ o j90] AoLlad == mm e o -

------\"Q°)L0-w—u‘4-’->)-'9)-'g51-1-’°9t5)-*-”‘

" m
n

1 “la pa H T .o e . é \\
Qb Ola_wd pg Wigolgige Cuiai woil (Lo &S \
A4S 3950 630U d3 5L wlawé lo aj P H
1

9 Y Sy—=xie 9 ol Sy sLojtgn el ¢l :
el (6)9)—0 !

i

1

U

,l

_______________________________________________

’:I a_f Ol g A wd S_ugdg,3u (595w dlg o
b e wS plply iS5 Ll 2 ) Cuaiwgi]
i 4 il ool w b wgi s b e aSubgd
i .A,lx hardening bath
1
1
\
\

_______________________________________________

_______________________________________________

CaSabigd ot wsS Ol (53,5 @S a3l (ybgy S “|
a3 Yoo (gL ad Ly ayg S 55 T (93> I, 8 0a i H
1

0=l 45wl @83 10 LI e a0 a3l w !
hardening 39 ;L » 51 9 35S0 cyaS Vg ase (g, E
g i se 835 ol 4y spray !

1
1

_______________________________________________

l,’
,
/ Wi woil LS g ol jl eslai wl Lo
1
, 4 pgldo 9 (G185 Hliww 63 b e aSubgd (gl wmS
i AT Cawd
i
1
1
1
1
1
1
\
AY
\\

_______________________________________________

_______________________________________________

Egpii Lol saios JLuasl jl Syg p—2)d uT( ySg \\I
o/B 393> )5 ol Canliud 9 SjL (il 45 39450 :
1

il yiladdao i

1

:

1

1

1

1

1

1

1

U

,/



~\\ 1
\\ 1
Ui glgie 4 Jlg i Chaw )3 03 iS)lge (5910 N 1
—SaogilT 98U 9 JS—ib 45 3 S(0 J—ac Jolito ! :
A5 (5o (65LawL W olS 1y Jlg— S Caaw 5> lass : I
d) 359y p® > LoShjsle Ly Logash : 1
=213 pg—o uolBud ) Slas A S dg i 0 (—2hb E :
Sl ytaglis o/ il Coawd . I
I’ I
3
e 3
/” &
,/ » (external finish line ) —=)& Y Givind 19
E 63 alp aVo ) 0 4 il (Lol f.\_lg:.s JLasl ;;:
' a0 0T ) )ST sloplais i Sle L a_ab %
! T . L e 4 . 3 3 . .
! d—eﬁ‘d)bwwﬂwbgba—w P'—?:’l 9> F
: )5 (6)—Sol> Choand (0l 5> %
' 2
_______________________________________________ ’:
Rl
.............................................. - N
\\ .3
LoV Gioaiad (YL )3 423 FO gl L logy wl N —?
JLasl 40 Olie 318 (yLoy> ojlal L Mg e Jaiio i 3
1
395 )3 ) J=2)STas (mesh ) s 9 Lol s3> ' )
S 1 3150 455 i "I
, 1
' 1
! 1
/ 1
_______________________________________________ s 1
1
e I
/” 1
h Y0o pg_sirogll len&bwgwﬂ.\_m 1
1
! WolS (Lol 633 JLuasl 1513 mbw (y9)—Suo :
1 . e . . .
: el 9 J939 9 )-8 b=z 45550 jl (5)lc g j—as [
1 1
i 9 (50 |
i I
H 1
\ 1
\\\ I
S 1
______________________________________________ 1
- "
. . . e eé. 3 * I
Awgy 4o ) e BlgiSh 9 (S SiiiwmS Sy K I
S L olyad 45 cwl Wb g,y Lid s KiwiwS 1
1

S b b 53 (Jlin)S g CslgiSy lisluw

Cawl 60D




4

T dolllad m mm o= o= o = =

93 ¢ g0

&

_______________________________________________

251351550 51y 8 ix 919,381 5w )3 Sy )b %
3950 dmogs Sy Sy |, 8 Uir99)iSUl Jo—l=xo 5>
SY L pgso ¥V S L Joliio (slogih —=lg 4 S

g 635 ibgy e blis ug>

________________________________________________

_______________________________________________

~

0932 S)9p-29 «iralbg)yiSIl duwgy 9 3019 jl 32
N (Lol cmS (59))— Ja)ly 4L (Loyisy,
Y

Lo9ib b )lgw Gl ol (IS Ho-b
03— Sighio )35 b JlgSid xbww (59) ) Jlite
A5G0 plwl g Jag—ws Jawyly 4L sLoghS

e ——————————

-

_______________________________________________

_______________________________________________

3l 5l Syapb (5)Sele 9 ks 5> Cggww (g N
Lo a5 )90 (69) a—wMS Jolio Wy b )> i E
D950 H

E

1

1

1

1

1

1

1

/

________________________________________________

_______________________________________________

/',

v 68 »— i)l 4L LoolyS (—i8)S )l 8L,
E d—=20 9 09h=S (59) 9% J=lise (sLogil S
i A8 8 Sialie g (—olyb
1

i

1

1

1

1

1

‘\

_______________________________________________

_______________________________________________

. - . S eee . \\
Ol i wlzdl g @ abis (gl A l>yo (gl \
solo 2 ab w s izl o) Lol E

. . | ‘IOOQ. :
:
1
1
1
1
1
1
1
1

/

________________________________________________



~~. 1
N 1
ELo93b 32 > 19395 (5L pILal (-2lg) 9 Zokaw N 1
3 Sy9pyd J—olS (yianii pae W51 g Joliie i :
G5y W6yl owgd Juwyb b cLoggl)S 59y E I
0= 45 (69523 gy ) L Lo 9,8 o2l yog—ate i !
3950 Al : 1
I’I I
]
e e mee 3
/ . . k.
: =yl (slogy Ly (S skl jl (6)—Sel= (gl »’13
E 8539 a8 g e Blyo ¢ Ju )by Sygp )8 )lisl w )> ‘.;;,
res . . 3 é . n
: 3V LopahS (59) J—lite (sLogil §—uhs pllio )> 33
: Cawl S
1 .
: i
\ 9
\\ j;
"""""""""""""""""""""""""""" . %
N ;:
lolgiwl Ly 9 (—boyxo oS wY b_wgs E T'_)
! o
= g
, |
/ 1
o I
.................................................... - 1
. 1
/,, I
’:I Sabio (sLo6)l91> ()0 (-5 Bbasol 43¢5 2o :
E ©9= = eb_uu 9 d.\_uu)b d_)b 09')—§ FR ) 1
E 3929 il S)9p)8 i > )d Jliie 1
: ) &L.) . “l) :
: 08 SE bl jl Giwlb Ldyo 5 9 gy, 1
E O30 8lg33 9 Sl lowsS 15 &k _w 1
' T o [
! ol Gl ciasd] (555 9 pnSo5b (ldlgiwl I
‘\\ Aol Cewd 4 9 394 :
_______________________________________________________________________________________________________ "
~\\\ I
N 1
J—>15 5> ciazdl Suiwly LowsS g ol \ I
D9 ise (RSl Hogase ol Ly S_ijolo 1
bgjpl;?.ild_g)sick_&gg(sﬂijd_éﬁd_ﬂ)o)lw 1

d._))STu_':u 9 Lg)li_fd._ém O—2> )d u_msu| Lol

= 4S5 39 (559> cwl 4 ogie Ly ol s aS

F9R euSluw dwgy )3 (5)lgSpY Lo 15 ol
.) ...(JA A o~

1
i
i
1
1
1
1




T dolllad m mm o= o= o = =

93 ¢ g0

&

------Y&°)M_Q|M‘>}$3ﬂ-gslﬁ‘lx‘3t5)'?""‘

_______________________________________________

plol )3 ol i i LopghS (59) YolS Jawo)by
Cag> 45 390 035 (IS Jolitie (59510 (—=lg8
SaS 3 2lg dcgamo S ylgic 4 (g (1> pyb
.A._.'\SL,A

S295 sLopup jl plsSee =W il aloyo )
35 o3l wl

________________________________________________

e —————

-

S)9p—28 990 (59) eAwwlS 0)Lgd G—pha I 3w v
oLl )l 40l (sLoglyS oo 4 Ju)ly j-S95 ;
A 3 lgs ()35 Jde g glas iz Jmle (gl

1

1

D &uio ".

Attachments in the LABORATORY Frank Kaiser :

____________________________________________________

i —————————————



S s gy 19 BIOHPP (Sils' o,

92 5L 4abld

I3 g9y yulics)lS

Bagheripourfatemeh96@gmail.com

.

29269 313,00

- I3 (5359, wlian,) 5
= Mehrdadvafa1373719@gmail.com




:

93 ¢ g0

&

------7*0)3*5-0‘43'5}53):‘,&4’536)%5‘

S sy 0 BIOHPP Suils sl L3,

doddo

wdgo gyl 35le. 39l skl i g (gilujl )d Blgi o cuilimlign dlge dinej ) ()99
Sl 03l plesl (5318yuc Slgo 9 1 (1)) Sl Sl v)de Jlumd (o SUST b &5 2k Glo i)y 9
Gl @lp 232 9 cunlio (5)0l) aidying Gyl cusl 48)3 )18 295 390 Gl I Ui 0j9yel 9
23 (50 o3lasiul dlgo 5l gyl ) 8jgp0l 45 ABL (50 (1D 9 (HW B)Tgy WIS
& Gl 38 @ pamio Sl o (Nojsb poles b liuy)S 4as 9 (s9il> (5paly (PEEK) oo 51 )31 by
walito Elgil eslw )3 sl glo 4o b (eiSyshil Gl oadd diagy Eg5.5)15 3,15 Siisjulais o Sy o
D9 (50 030,55 4 (S5 lojigy

O
JadNos
il O

PEEK

JPIT 22) b 550j8 9 Sl5e olo> Gala3 (g iy - )
ol 8-

abj lnb -V

tjd) S pac - ¥

S iz J8las g Jle iy gl - 0

0L led Couols - #

Gawlio (62323985 9 ol G5yl g H)ly> (2B -V

4

23 =2 powz polwal 3929 pac Cuw (51855 (Lojign cadluw dlgepluw SUSp a5 3 BL (o
83— aingy PEEK (gly— —Vgb (sLlo)93)> 5ol (slogyu ylp )d tunglio Loz, 3 bl —o ol
Cawl

sle pale sh= Lo gleys 2)-b jl lmw )3 po jo—id (5315 (sLojign Lo g giw) aSial L
9 Sl w gy Ly ol Lol 05 )L 35 yac Job. 33,5 (50 )5 o3liswl 3)9-0 G55
, S SiSS 1 eslaiwl Ly jlislan Siulio g ) caubld

h— oo Gl S 0aids (luiv ¢l waLizxe Lo Jo—o)d g (PEEK (Polly ether ether keton
Al o adlio ol elbadns

JT 03l SuilS (sl 5 g BioHpp (—SwlKe clax e ;1 EM bl 4l ao (3 iagd d oo ol jl G o
Al o ol

\3
1




.

Y

p— |
_—
X j

g —
ol Al o glediiw] 4 Cuw Al W Lize lo b hls (6318 Lojigr (55luwjb
IS o 4SS (gilunp; g 0932 b (57T Lo el (59) )= il (SLegy dw dlgo
035 j2e 9 Wil gl JLyyio jlesliiwl 4 5L (5T 39 (gl SiSS 315 (gl 4z )3 9
=S 50 )8 o3l 3y5-0 cilyanl (g9) )2 )L B (2Llg5 @
Oloziw! A sVl o 4 au b g awl WWGpadgs=> PEEK (gl dwmgiwIl s (92
Otiza . Aiiwnd wlio (516 glo coilwl o Logaie 3 bb o cawl 10 Gpa 45 855,95
Ll 03o (3l 40 g 3)lg e 4 555 51 5 635 8L Ly dlg e (50l Wg s ()55 L

Taollad = mm o= o o= o o -

3 o )30

Jez 5! Ui 399> Liogias 03-ib (0 03l (S—iby )3 (632 (sl (PEEK) (95,3151 (-
83l (pal J215 55 Lo Suolyw 9 Loyuid (53,5 3)lg L pldlaw Job )3 3515 5, )15 45 cuwl Jlw
O] o 53 2l 9 pyiml 4o Cnglin § (S5l (glo bl LS sl ea b g eangils Cacl
RETXY

o ESoxiums Spolywo jl 03l wl Ly a5 el (PEEK) (595 55151 (b (Leyolid 51 (siawd BioHpp
o O3 yg il 9 5yl Uil (Lo Sy aoglin g9ugr Carcl Solyuw (gloylid g b
(rigidity) plSxiiw] g di iVl - (oYU o yigs 45wl (gl 63Lo Lois BIOHPP dowis 53, 3594
Aled o Sl Lowig )3 |y bj o of HLS 53 9 335 o Sl |y

29k g g39-ac cdl>)d ang> I Jool> (legys (4295 Y2 w)9e 4o BioHpp jgy S
A0 o pro B |) LigSyj 9 pg-slid L dmnlio

o MRI oSyl a5l Ly (gl pmSe (ol 5 caml 33y So-a5 ag il g 4y w313 03Le ¢y
2SS e Ll ) (5)SsaelS (8159095

09> Ll JolS (g5luw dpid g i Joams | o3kl Ly PEEK 63 aisgs 03Lo (JolS ()
§3—=lg 4w 35950 (6= 1 Joole 2l awyp 4 4ol o wli el (BB nlojT S
225135 =0 CAD-CAM @i jl 83laiwll BioHpPP ;1 03 aislaw el

O =515 53 3,5 6law 43PV (Lo )3 (5)a 055 cuclwVF 1 Guy , 15390 (g3—=lg 4w j gy
L Sl (5)l35)b (55l aib.cawl 0335 4 8)5) 10 ayle (219 Uil 9 94 9 Counds y haiio
BOLSO 1 aled Wy sl 4S5 >Fooo g (ygTgui0e Hla o dy gy )|y ST )Ly 1eFXP/ JLacl jl o5l wl
Lo 6593 Job )3 il 49y byl s Ly Jsleo ydlie ¢pl.cuwl 00 plodl 31,5 il 4oy
SS9y jSpo 4 SV 8 Guiz jl (glglio jl eslaiwl Ly g)u bayly s (] 3.0 bb 0 JLwd 393>
g0 Lo awlS 4 )Libd puiiuns Jlocl jl (5)Sole g iU (oguiogl abyg S g 03ib Jlocl
S 651351 150l 1 3laial Ly o lacl (cLogys ca_Lizxo ,y3lio Liplgs cauwl 49,5 1,8 o3l sl
=25 J93—= )3 9.3)15 |y JBwly BSHY 393> (6)Luind J—amd 6300 ¢yl auwl 63 b cd 5135wl
Al (0 03Luike |y dlgo0 , S35 Ly dlie

o T O lond = (1050 Fg g L g (g S ¢ g




Transfer of peak masticatory forces to the jaw
bone

FN]

A

Titanium abutments

BioHPP elegance abutment

Natural tooth

t [s]

E-modulus ___ JFactor

Jawbone BioHPP Gold Titanium Zirconium

1,000 - 12,000 = x 20 X 25 x27
= 4,200 - 4,800 MPa

AL (50 CAD-CAM g (3 (& @iianaan Elgil 55 o3kiiunl J16 cilizeo (gl Soly 9 Joil)S wsy9.0 45 BioHpp

Kera®starPEEK ©%starPEEK

Eisenbacher Dentalwaren Dentalwaren

ce ce
Dr.-Konrad-Wiegand-Stralie 8 SWiegand-Sirafle 9
63938 Woerth GERMANY Woerth GERMANY
ol www.eisenbacher.de «ww. eizenbacher.da

—— —




S douis
YL g 3L (0 i) sl GRS Bl jl e g (Sl (s Shgyhs jI po slge )i jI S2BioHPp
Ll (5105061855 55 03lo (ol SailS slo (Gilal il e
)l 4295 Cuely 03bo (Rl b 02 disl (gl (i giany 43 (53)S BLSI Cabbl Yl (ue )> (2l opie
Cawl 834D 83lo (] W ilddxd

<l sjsgyy 5 BioHpp jl eslasiuwl 3)lge
G s ©9)S-

& ()9)S93k-

Suibgr 93 L SHL (R 2op-

(@ay 3yo) 33k o o

Syxio (55393 ;> Biohpp jl eslasiwl 3)lg0
Al hal g9 b LyaS hiwlguw-
olais! glo cualbl-

B2R95) 95

REFERENCES

Applications and Clinical Behavior of BioHPP in Prosthetic

Dentistry: A Short Review

Rodolfo Reda, Alessio Zanza , Massimo Galli, Alberto De Biase, Luca Testarelli * and
Dario Di Nardo

Taollas = o o

&

93 ()30

&

o T O Lol — (050 g LT g (S




]
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
3
R
b
R
5
35
2:)‘
2
3
e
-
3
1
1
1
1
1
1
1
1
1
1
1

Applications and Clinical Behavior of BioHPP in Prosthetic
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Abstract: (1) Background: BioHPP® (Bredent, UK) is a partially crystalline poly ether ether ketone
(PEEK) that is strengthened using ceramic. PEEK and its various formulations represent a very
interesting alternative, and has been in-depth with its literature in recent years; (2) Methods: A
PubMed and Scopus search for the term “BioHPP” yielded 73 results and 42 articles which were
included in this short review. Considering the scarce literature on the subject, each article was
considered in this review; (3) Results: the articles analyzed are very recent, all published in the last
5 years. Their clinical evaluation of BioHPP® highlights many positive aspects, and few articles
have highlighted critical issues in its multiple clinical applications; (4) Conclusions: this material
is not only extremely interesting for the future, but possesses characteristics suitable for clinical
application today, for endocrowns, small adhesive bridges, temporary prostheses and for immediate
loads on implant restorations. The excellent aesthetics and the possibility of simple reprocessing of
the restorations made with this material invite its clinical application.

Keywords: BioHPP; crystalline poly ether ether ketone; PEEK; ceramic fillers; dental prostheses;
elasticity; rigidity; immediate loading

1. Introduction

Innovations in the field of implant prosthetics on materials that can be used both in
temporary rehabilitation, such as in immediate loading and definitive restorations, have
merged with modern digital techniques, making the use of resins and non-metallic materials
increasingly interesting. Although metal prosthetic restorations still represent an extremely
recommended solution today for the marginal precision, duration over time, excellent bond
of the current alloys with the ceramic coatings, and for the possibility of laser sintering,
milling the structure, or to use a casting technique, PEEK and its various formulations
represent a very interesting alternative, thoroughly investigated in recent literature.

The purpose of this review is to understand the level of awareness of the mechanical
characteristics of BioHPP and its ideal clinical application.

Metals prosthetic rehabilitation have a very different modulus of elasticity from those
of bone; these rigid materials discharge important occlusal forces on the prosthetic system,
without any cushioning, and therefore, for the application in immediate loading techniques,
the need arises to use different materials, equipped with the ability to reduce the load on
implants [1]. Since the modulus of elasticity for PEEK at around 12 GPa is similar to that of
cortical bone at around 15 GPa, it is particularly suitable for dental implants.



Since the matherial is extremely inert and develops a dense structure as a result of the
processing during the compression-molding process, there is good biocompatibility, as has
already been proven during the manufacture of plastic abutments [1,2].

Polyetheretherketone (PEEK) has been used in medicine for years, particularly in
Orthopedics for more than 40 years [2]. This product, and its novel high-performance

evolutions, attracted the attention of researchers for the notable mechanical properties.
Over the years, this material has evolved, leading to its reinforcement by inserting fibers
or ceramics inside (less than 0.5 pm in diameter) to improve its mechanical capabilities,
resistance to stress, and aesthetics [3].

BioHPP® (Bredent, UK) is a partially crystalline poly ether ether ketone (PEEK) that is
strengthened using ceramic. The ceramic fillers improve the strength, abrasion properties,
and allow it to be veneered. As a result, BioHPP® is the only material to achieve the perfect
balance between elasticity and rigidity, with important aesthetic characteristics on its side,
thanks to the possibility of being veneered [4].

A BioHPP® prosthesis considerably reduces the maximum values of masticatory
forces, both vertically and lateral, compared to titanium, zirconium, or ceramic distributed
on the prosthetic structure and in the bone [4,5]. One of the functions of Sharpey fibers is to
cushion the distribution of occlusal forces at the bone level. This capacity is often lower on
devitalized teeth and completely missing in the case of bone ankylosis/osseointegration
at the implant level. From a mechanical point of view, this has unfavorable effects on
osseointegration, and from a physiological point of view there are effects on the antago-
nistic teeth as wear. The interposition of a material such as BioHPP®, often used as an
abutment between the bone/implant interface and the prosthesis, guarantees greater safety
in immediate loading techniques, thanks to its mechanical characteristics [1,5].

The use of this material is indicated in fixed prostheses for single crowns, bridges
with up to two pontics, bonded bridges (Maryland bridges), and in removable prostheses
for superstructures with or without friction elements, secondary parts in the presence of
bars, individual abutments, Toronto Bridge, or, directly, crowns [6]. Particularly with fixed
prostheses in a jaw already restored with metal restorations, the low BioHPP® modulus
of elasticity can therefore help achieve normal chewing sensation and reduce the amount
of force transmitted with implant-based restorations in the manner of “progressive bone
loading”, reducing also the risk of antagonist chipping due to excessive occlusal load
during occlusion [4,5]. The possibility that this material has to adapt perfectly to the
partially or completely digital workflow and radiation-free diagnostic examination allows
for obtaining high levels of aesthetics, and for being able to propose a precise treatment
plan for the patient [7-11]. The main solution for its clinical application to date is still
represented by cementation, unless intermediate metal components are used that allow it
to be screwed, avoiding the various problems of cementation, which, however, can follow
traditional techniques without particular differences using adhesive cements, composites,
zinc oxide without eugenol, and zinc oxide with eugenol, avoiding only glass ionomer and
zinc phosphates cements [12,13].

What makes this material extremely interesting is that it achieves a perfect balance
between elasticity (about 4.200—4.800 MPa) and stiffness (flexural strength 180-185 MPa),
weight and breaking strength (from 700 N to 1600 N), physiologic integration, and resis-
tance to plaque (bacterial adhesion comparable to that of zirconium oxide or veneering
composites, with perfectly polished surface, polishing up to <0.02 pm) [4,6].

Considering the characteristics of this material, it adapts perfectly to the prosthesis
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on implants, but less so to the one on the tooth. It must be considered that the dental
implants alone represent the answer to the medical needs of more than 800,000 individuals
in the United States (US), and more than 1.8 million in the European Union (EU). Often, the
placement of a limited number of strategic implants makes it possible to propose low-cost
implant therapies, which are suitable for a large part of the population, and these materials,
resistant, economical, and suitable for immediate loading represent the future of this kind
of rehabilitation [5,6].

Several studies have been proposed on the mechanical properties of this interesting
material in vitro (less in vivo), but there are still no reviews of these articles that can offer
an overview of this product and its possible applications.

2. Materials and Methods

A PubMed search for the term “BioHPP” yielded 29 results. All the articles were
selected, evaluated by their titles and subsequently by their abstracts, and were considered
valid for the purposes of the comparative and absolute evaluation of the BioHPP compared
to other prosthetic materials; only one article not written in English was excluded. 28 articles
were included in this review. Considering the scarcity of literature on the subject, each
article was considered in this review.

3. Results

The articles taken into consideration indicated that this examination is widely usable
and in great progress. The complete search flow is schematized in Figure 1.

Article from:
5 Pubmed (31)
S
g copus (42)
€
@
2
Record after duplicates removed
(43)
i
Record Screened (43) Record excluded (1)
(not in English)
F
=
§ Full-Text articles
42)
:
‘_E Studies included in
qualitative synthesis (42)
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Figure 1. PRISMA Search flow results [14].

All the articles considered for the study are indicated in Table 1. The number of articles
concerning this technique, and their topicality, all very recent, represent a great invitation
to continue the research about BioHPP. Only two articles, in their conclusions, underline
the negative aspects of this material or the lack of clinical evidence, not considering it to
be on par with those conventionally used: Zoidis et al. affirmed “Due to the lack of solid
clinical evidence, BioHPP should not be considered as a substitute framework material for
a well-designed Cr-Co RDP” and Andrikopoulou et al. “Due to lack of clinical evidence,
BioHPP cannot substitute the conventional metal ceramic or all ceramic materials; however,
it can be used as an alternative treatment option” [3,15].

Table 1. Included studies characteristics.

Title and First Author Objective Year Conclusions
{}sléien?%t;}tzirformance To investigate the retention force of The retention force values observed for
ol ethzretherketone polyetheretherketone (PEEK) PEEK materials indicate a potential
poy . removable dental prosthesis clasps in clinical application, not influenced by
indicated as a clasp material . . 2020 [16] . .
for removable dental comparison with a manufacturing process. PEEK materials
prostheses? cobalt-chrome-molybdenum control presented constant results also after
Micovic D. et al. group after storage in artificial saliva. artificial aging.
The aim was to evaluate and compare
the bond strength of modified PEEK
Comparative evaluation of (BioHHP) and titanium with a .
BioHPP and titanium as a veneering composite resin and Zg;bggictl::z:f&azf Etezlt_glt);:n that
framework veneered with compare the marginal fit and fracture of titz nium. CAD/ CiM BioHPP
composite resin for resistance of implant-supported 2019 [4] frameworké exhibited 200d mareinal fit
implant-supported fixed screw-retained FDPs fabricated by and fracture resis tanceg it repres%n ta
dental prostheses using computer-aided design and suitable alternative to r;le tal restoration
Jin H.Y. et al. computer-aided manufacturing ’
(CAD/CAM) frameworks veneered
with composite resin.
o UV light and oxygen plasma treatments
%ﬁz‘:ﬁﬁp;:tg:i (;fn d The objective of this study was to may improve the attachment,

e o compare the effects of UV light and proliferation and viability of soft tissue
Modified PEEK after Surface . S . . ; - . .
Treatment Usine UV Licht or NTP on machined titanium, zirconia 2019 [17] cells on machined titanium, zirconia
Nf;—Tl:ermal P%asma ghto and modified polyetheretherketone and ceramic reinforced PEEK surfaces.

PEEK, BioHPP) surfaces in vitro. These materials they offer excellent
Guo L. etal Y
’ ’ biocompatibility characteristics.
Fracture Resistance of
Titanium, Zirconia, and
Ceramic-Reinforced The aim of this study was to compare Promisine fracture streneths and
Polyetheretherketone Implant  the effects of UV light and NTP on fracture 5 o5 were foungd for the
Abutments Supporting machined titanium, zirconia and 2019 [18] ceramic Z&force d PEEK abutments
CAD/CAM Monolithic modified polyetheretherketone with titanium base
Lithium Disilicate Ceramic (PEEK, BioHPP) surfaces in vitro.
Crowns After Aging
Atsii S.S. et al.
. . . These materials offer many advantages
Ao?lcszzzlzl]gei(f)l;{g%)\ljf;eari(érmance over traditional metal-ceramic
. . ¢ poly R materials, such as better aesthetics
A potential application o computer-aided roperties. biocompatibility, and less
materials based on a polymer  design/computer-aided prop ! P Y .
. . brittleness. Summing up the available

and CAD/CAM composite manufacturing (CAD/CAM) 2021 [6] literature and publications we
resins in prosthetic dentistry composite resin materials are a concluded thaf the best indication for
Jovanovi¢ M. et al. relatively new class of dental usine BioHPP and Trinia in prosthetics

biomaterials, that are biocompatible . & . p

. is making a framework for

and have good aesthetic features. superstructure on implants
Influence of fatigue loading ;r}flel sirt?]z;:ges;}lcfzialieliatgiivai:late Poly infiltrated ceramics should be
on fracture resistance of fracture resistance (;‘;f ondo dongt;icall considered as a proper material to be
endodontically treated teeth Y o021 [19] used as an endocrown material, also

restored with endocrowns.
Elashmawy Y. et al.

treated molars restored with
endocrowns using different
machinable blocks.

because of its ability to be restorable if
failure occurs.
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Table 1. Cont.

Title and First Author Objective Year Conclusions
Retenti £ a tel . The aim of the study was to evaluate

ctention ota telescopice the retention of a BioHPP BioHPP and titanium are both
overdenture on customized .

biocompatible highperformance considered suitable materials for

abutments after the P &P

imulati £1 vear in polymer) telescopic overdenture 2021 [20] customized abutments to retain
?unut.a ton ot Lyeart supported by customized abutments BioHPP telescopic implant
Rl; r:lalggn R etal made from 2 different materials after overdentures.

’ ’ the simulation of 1 year in function.

Modified PEEK Resin Bonded  This clinical report presents the use of Due to lack of clinical evidence,
Fixed Dental Prosthesis for a a modified poly etheretherketone BioHPP cannot substitute the
Young Cleft Lip and Palate material as an alternativematerial for 2016 [15] conventional metal ceramic or all
Patient the fabrication of resin-bonded fixed ceramic materials; however it can be
Andrikopoulou E. et al. dentalprosthesis (RBFDP) framework. used as an alternative treatment option.
Flexural strength of The present study aimed to evaluate
polymethyl methacrylate the effect of high-performance Accordingly, BioHPP is not a suitable
reinforced with polymer (BioHPP) and metal mesh 2021 [21] substitute for metal reinforce to
high-performance polymer reinforcement on the FS of a enhance the Fracture Strenght of
and metal mesh heat-cured poly methyl methacrylate PMMA denture base material.
Ardakani Z.H. et al. (PMMA) acrylic resin.
;(:%I;EZTZEZ ?r\i?elrlf;ioflilt (())ff The current study shows a statistically
endocrowns using lithium The primary research question was to zlljilillilacfenst}:ﬁ gilgr:seltr:e‘:g:? lllrt;l;l:r? d
disilicate and investigate any statistically significant . . 8

. . . internal fit compared to PEEK.
polyetheretherketone differences in the marginal and - .

. . . 2021 [22] However, the marginal fit of both
computer-aided internal gap of endocrowns using materials is within the clinical
design—computer-aided PEEK or Lithium Disilicate for acceptable range. Hence, both the
manufacturing (CAD-CAM) endocrowns. ma tcfrials can bge .use d as,
materials: An in vitro study ial
Godil AZ. et al. endocrown materials.

Wear behavior of current .

. . High performance polymers show less
computer-aided design and To analyze the wear rate of wear acainst natural enamel than
computer-aided computer-aided design and cerami% and composite materials. The
manufacturing composites computer-aided manufacturing 2021 [23] wear type of pol };theretherketor;e
and reinforced high (CAD/CAM) composites, which}}llr;s hi, 1?’1 v?flear resistance anc{ low
performance polymers: An polyetheretherketones and glass . g1 W £ f
in vitro stud ceramics elastic modulus, is also different from
Diken TurksZyar AA. etal ‘ ceramic and composite materials.

The main PEEK characteristics are due
Behavior of The objective of this review is to to its low elastic modulus, similar to
el a t}? _0 ther-ketone (PEEK) know the characteristics of this that of bone, its low hardness, which
potyether-ether-etone material and thus assess its will not cause an abrasion of the
in prostheses on dental . .. 2021 [24] X .
. . advantages and disadvantages in its opposing tooth as occurs with the
implants. A review. & & pposing
Bl P h-M i N. ¢ al possible applications in prostheses on ceramic. We cannot conclude anything
anch-Vartinez . et al dental implants. on the survival of prostheses made
with PEEK after a time in the mouth.
Comparative prospective
clinical eval.uatlon of The aim of the present study was to
computer aided linicall h f ¢ Hich level of £ fi b
design/computer aided clinically assess the performance o igh level of accuracy of fit can be

. . . BioHPP PEEK material when used for 2021 [25] achieved in inlay restorations with use
manufacturing milled BioHPP Y .

PEEK inlavs and Zirconia inlay restoration and to compare it of BioHPP PEEK materials.
. ye «0 with widely used zirconia inlays.
inlays.
Rajamani V.K. et al.

Within the limitations of this study,
Retention of different using lithium disilicate glass ceramics
CAD/CAM endocrowns The aim of the present study was to and resin-infiltrated ceramics as
bonded to severely damaged  assess the retention of endocrowns 2021 [19] restorative materials to fabricate

endodontically treated teeth:
An in vitro study.
Elashmawy Y. et al.

fabricated of different CAD/CAM
materials.

endocrowns to restore severely
damaged endodontically treated teeth
recorded significantly higher
retention values.
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Table 1. Cont.
Title and First Author Objective Year Conclusions
Polyetheretherketone (PEEK) Thelpurp%se of this Stu?y was to
Post and Core Restorations: A~ ¢ o uate the accuracy o
3D Accuracy Analvsis ’ polyetheretherketone (PEEK) based This study showed that heat-pressed
y Y post and core restorations using PEEK post and core restorations
between Heat-Pressed and 2021 [26]
CAD/CAM Fabrication heat-pressed and computer-aided resulted in higher accuracy when
Methods design and computer-aided compared to the CAD/CAM method.
’ manufacturing (CAD/CAM)
Lalama M. et al.
methods.
Comparison of the B.ond . The aim of the study was to compare The shear bond strength of PEEK is
Strength of Composite Resin  the shear bond strength of composite similar to that of zirconia. As an
to Zirconia and Composite resin bonded to polyether ether . .t
. . . 2020 [27] alternative to metal, BlioHPP can thus
Resin to Polyether Ether ketone (PEEK) and zirconia, and also be recommended as a framework to be
Ketone: An In Vitro Study to evaluate the effect of thermocycling eneered with composite resin
Sarfaraz H. et al. on the shear bond strength. v wi P '
The Effect of Surface
Pretreatment and Water The aim was to evaluate the bonding Use of different conditioning protocols
Storage on the Bonding quality of bonding to polyether ether 2020 [12] had a significant effect on the final
Strength of a Resin Composite  ketone (PEEK) after different surface bond strength of composite resin
Cement to Modified PEEK. treatments. cement to PEEK surface
Spyropoulos D. et al.
Retention force of The aim is to examine the retention
olvetheretherketone and force of removable dental prosthesis Within the tested PEEK materials,
Izob};l t-chrome-molvbdenum (RDP) clasps made from PEEKmilled2 presented superior results
y . polyetheretherketone (PEEK) and 2021 [28] than PEEK pressed. Artificial aging led
removable dental prosthesis
clasps after artificial agin cobalt-chrome-molybdenum to a significant decline in retention
Ma pin or F ot al ing: (CoCrMo, control group) after storage force for all PEEK-based materials
ymger £ ’ in water and artificial aging.
Suitability of Secondary PEEK  The aim is to investigates the
Telescopic Crowns on Zirconia  retention load (RL) between ZrO, PEEK may be a suitable material for
Primary Crowns: The primary crowns and secondary 2016 [29] removable prosthesis and a telescopic
Influence of Fabrication polyetheretherketone (PEEK) crowns crown technique when used on
Method and Taper made by different fabrication zirconia crowns.
Merk S. et al. methods with three different tapers.
Wear Resistance, Color
Stability and Displacement The PEEK crowns showed minimal
Resistance of Milled PEEK This study aimed to compare the abrasion, better stress modulation
Crowns Compared to Zirconia  wear resistance, abrasiveness, color 2021 [30] through plastic deformation, and good
Crowns under stimulated stability, and displacement resistance color stability, which makes it a
Chewing and of zirconia and PEEK milled crowns. promising alternative to zirconia for
High-Performance Aging fabrication of the crown.
Abhay S. et al.
The aim of this study was to .
Optical Properties and Color ~ investigate the long-term effect of the :fiiegizénﬁizi aa;f;v(c))raaklalzce;iecit on
Stability of Dental PEEK combined action of ageing and irrespec tivego f the arti ﬁcfal agein (;r
Related to Artificial Ageing immersing solutions on the optical 2021 [31] s tairgn rotocols. Arti ﬁcial§1 eilgl
and Staining properties and color stability of PEEK dama gspthe color. stabilit an%i &
Porojan L. et al. material, related to surface processing & y
A . roughness of PEEK.
(polishing or glazing).
Cgmparlson of various 3D The aim of this study was to Additive manufacturing of PEEK for
rinted and milled PAEK Y &
Ir)na terials: Effect of printin investigate the effect of artificial dental application sseems promising,
) P & aging on the Martens parameters of 2020 [32] but still needs further investigation to
gmng p &

direction and artificial aging
on Martens parameters.
Prechtel A. et al.

different 3D printed and milled
polyaryletherketon (PAEK) materials.

understand material and process
influences better.
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Table 1. Cont.
Title and First Author Objective Year Conclusions
Conclusion based on the present
in vitro results, most CAD/CAM
. . . materials, except for polyether ether
. . The aim of the study is to investigate : .
In-vitro fatigue and fracture . . ketone with composite pasteveneers,
testing of the fatigue and fracture resistance of may be applied in implant-supported
& L different CAD/CAM-materialsas y R -
CAD/CAM-materials in . crowns with-out restrictions. The
. implant- or tooth-supported molar 2017 [33] . . .
implant-supported molar . - insertion of a screw channel resulted in
crowns with respect to the clinical .
crowns. a total failurerate of polyether ether
. procedure(screwed /bonded . .
Preis V. et al. . ketone crowns with composite
restoration).
pasteveneers, and reduced fracture
resistance for two compositematerials
(COB, COH).
The aim was was to assess the
retentive behavior of implant
overdentures and the loss of retention
Influence of different from clip wear when used with
. . computer-aided design and . . . .
materials on retention computer-aided manufacturin BioHPP is a candidate for replacing
behavior of CAD/CAM e A]g /CAM) fabricated bar & 2021 [34] Co-Cr and ZrO, for fabricating bar
fabricated bar attachments. . attachments.
Abdelrehim A. et al attachments from cobaltchromium
’ ’ (Co-Cr), zirconia (ZrO,), and BioHPP
to identify the optimal material in
terms of minimal loss of retention
and minimal wear.
Milled PEEK crowns with a 0° taper
. . . . showed the lowest retention force
Retention force of differently ~ The aim of this study was To assess .
. . . . values, whereas milled PEEK crowns
fabricated telescopic PEEK the retention force between primary . o .
1 2016 [35] with a 2° taper showed the highest
crowns with different tapers.  and secondary PEEK crowns made by .
. T retention force values. For pressed
Stock V. et al. different fabrication methods.
PEEK crowns the taper angle had no
impact on retention force.
The Use of a Modified
Poly-Ether-Ether-Ketone . . Due to the lack of solid clinical
. The aim of this study eas to evaluate . .
(PEEK) as an Alternative . . evidence, BioHPP should not be
. fot the first time BioHPP as an - .
Framework Material for . . 2016 [3] considered as a substitute framework
alternative framework material for . .
Removable Dental Prostheses. removable dental prostheses material for a well-designed Cr-Co
A Clinical Report P ’ RDP.
Zoidis P. et al.
Modified PEEK resin-bonded . . PEEK has a low specific weight that
- . The aim of this study was to evaluate . N -
fixed dental prosthesis as an e - . permits the fabrication of lighter
. . . modified PEEK resin-bonded fixed 1 . .
interim restoration after ] . - 2016 [36] prostheses, providing high patient
. dental prosthesis as an interim . . .
implant placemen restoration after implant placement satisfaction and comfort during
Zoidis P. et al. p p function.
Denture base adaptation The present study aimed to evaluate
retention, and mepc)hanice;l the mechanical properties, adaptation, BioHPP and Al,O3 NP-modified
roper tie’s of BioHPP versus and retention of alumina polyamide resin could be used as a
Ean}; —alumina-modified nanoparticles (Al,O3 NPs) modified 2021 [37] promising alternative denture base
olvamide resins polyamide resin versus BioHPP material with good adaptation,
Em};ra RMK. ot al (high-performance polymer) denture retention, and mechanical properties.
B ’ base materials.
Comparison of the strain The aim is to assess the strain - The strain developed around dental
. developed around implants with . Lo
developed around implants implants was significantly affected by
. . angled abutments (15 and 25 degrees) k
with angled abutments with . . - the superstructure material. The
two reinforced polymeric of biocompatible high-performance microstrain was considerably higher
polymer (BioHPP) and reinforced 2022 [38]

CAD/CAM superstructure
materials: An in vitro
comparative study
Omaish H.H.M. et al.

nanohybrid polymer with a
multilayered glass fiber (TRINIA)
superstructure under axial and

when the implant abutment angulation
increased. When a 45-degree loading
direction was used, this tendency
became more pronounced.

if\“‘

oblique loading
\
——
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Title and First Author Objective Year Conclusions
BioHPP is a high performance polymer
The obiective of this paper is to developed especially for intra-oral use.
. jective of 1S pap Indications in dentistry areas: single
inform on the indications, appearance rowns. brid (maximum 2 pontics)
Review of Different Materials  and advantages offered by each Z dohesii/’e bri C‘lgezs (Maryland) pontcs),
that can be CAD/CAM category of materials used in cu rastructurgs with oi'] withé)ut
Processed Description, CAD/CAM technique for different 'Pr
. - . . 2019 [39] frictional elements, secondary parts for
chemical composition, prosthetic restorations. We can - .
T . . . . telescopic crown technique and bar
indications in dentistry areas choose from available materiales .
s : . suprastructures, supraimplant
Popa D. et al. including glass ceramics, nano . -
. d ) A . restorations, crowns and bridges
ceramics, zirconia, hybrid ceramics, (cemented or screwed), primar
BioHPP, in blocks or disks form. P y
crowns, removable suprastructures,
Toronto bridge.
Composite inlays are an alternative
with superior results offering good
esthetic results and longevity compared
to Fillings. BioHPP provides very good
Comparison of Tw The aim is to compare two clinical results due to of the structure
omparison o ° investigation methods, a but also due to of the polymerization
Evaluating Methods for .o - -
L - . bi-dimensional and a method, namely heat pressing. It has
Establishing the Marginal Fit . . . 2018 [40] . A
on Four Heat—Pressed Resin three-dimensional technique, by no abrasive effect on the remaining
Inlavs. Baciu S. et al examining the marginal fit of pressed teeth, it has white color suitable for
ys: : ) resin (BioHPP) inlays. fully anatomical use, and it insures no
y y
ion exchange in the mouth, no
discoloration along with excellent
stability and optimal polishable
properties.
Evaluations of Two The purpose of the study was to
Reinforced Polymers Used as  present the results of the comparative Both types of these materials exhibit a
Metal-FreeSubstructures in clinical trials referring to the use of 2018 [41] certain degree of elasticity and have
Fixed Dental Restorations BioHPP and Trinia resins as core in numerous advantages.
Biris C. et al. fixed prosthetic rehabilitation.
T'he aim of this study is to compare R . .
. . . themarginal fit of two different kind A significant statistical d}fference was
Three-dimensional Marginal . . found between the marginal gap size
. of pressed materials: a partially . . .
Evaluation of Two Pressed crvstalline thermoplastic resin obtained for BioHPP and Emax inlays
Materials Using Micro-CT Yy ermop’as : 2017 [42] (p < 0.001). For the Emax inlays the
Technolog reinforced with ceramic particles marginal gap had an average of 72 um,
. Y (BioHPP) and lithium disilicate (Max), . . .
Baciu S. et al. . while for BioHPP the average was
through the use of the microCT 94 um
technique. K
The Benefits of The purpose of this article is to . .
Polyether-Ether-Ketone present the results of the clinical trials ;l;hlielsztlitgg)nee(f)ifciir:s‘l,vmatenal
Polymers in Partial referring to the benefits of skeleton 2016 [43] acpuisi tionfor the partial
Edentulous Patients prostheses wearers'patients with o dci.ntulous atienf
Pacurar M. et al. BioHPP framework. P ’
. The purpose of this article is to
Il;gle ?n(i‘r]zrsltggeirosftigg feP present the results of the clinical trials BioHPP for fixed prosthetic restoration,
ymer: P referring to the advantages of 2016 [44] like superstructure on dental implant
Material in Oral Implantology . .
Bechir M. et al BioHPPpolymer as superstructure in abutments present many advantages.
' ’ oral implantology.
The aims of this study were to This new polymer material, introduced

. . describe the implant-supported in prosthetic dentistry in 2013, may
ﬁnnel:;:rﬁenzi tf:; fixed rehabilitation of a female patient substitute metal or zirconium thanks to
re}g bilita tisss presenting a totally edentulous 2015 [45] its extraordinary flexibility, great
Di Torio E. et al maxilla and to highlight the clinical resistance, low weight,

’ ' features of a new polymer used for optimumpolishing features and low
the final restoration. plaque affinity.
Short-term comparative The purpose Of thls pa'rallel
. ) randomized clinical trial was to
evaluation of BioHPP and cast .

. evaluate the effects of BioHPP versus . .
cobalt-chromium as cobalt—chromium (Co—Cr) BioHPP framework represents a viable
framework for implant . . nonmetallic alternative to cast Co-Cr

frameworks in screw-retained 2021 [46]

supported prostheses: A split
mouth clinical randomized
trial

Amer M. et al.

implant-supported fixed dental
prostheses (FDPs) on peri-implant
soft and hard tissues clinically and
radiographically

framework, shown by good soft and
hard tissue responses.
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Table 1. Cont.
Title and First Author Objective Year Conclusions
Evaluation of biocompatibility =~ The aim of the present study is to
of veneered Bio HPP and evaluate the biocompatibility of
Veneere(.i hthlur.n disilicate Bio-High Performance Po.lymer (Bio Bio HPP showed a higher significant
crowns in anterior zone HPP) crowns veneered with 2021 [47] difference PD than e.max
Randomized controlled Visio-Ling versus e.max crowns erence an e-max.
( g
clinical trial) veneered with e.max veneering
OdehE. et al. system.
f))fnl\ili\l{leeaé gllér;&)all) }(EI"ISEE; ton BioHPP PEEK is a promising material
Versus Zirconia Veneered BioHPP PEEK single crowns as a for dental application and it has been
Single Crowns (RCT-one-year intervention to evaluate the marginal =~ 2021 [48] proposed for other prosthodontic
Evagluation) y integrity and fracture. applications such as fixed prostheses
Badran AR. et al and removable prostheses.
g:?g:;iggﬁ;laggégfgifi The aim is to evaluate BioHPP for use
Prosthesis Retained b in provisional fixed dental prostheses The results from this study suggest that
. ey (FDPs) that can be retained by PEEK can be a suitable material for use
Reciprocated Guide Surfaces . . 2021 [49] . .. . .
of Healing Abutments During reciprocated guide surfaces of in provisional Fixed Dental Prosthesis
Dental Implant Treatment hexagonal-shaped healing abutments during dental implant treatment.
Kwan |.C I:;t al during dental implant treatment.
Comparative Study Clarifying
the Usage of PEEK as Suitable . . . . . Utilization of PEEK material as both an
. . This consideration aimed to verify the .
Material to Be Used as Partial . attachment and framework decline the
convention of polyether ether ketone 2019 [50] .
Denture Attachment and . strains performed around the abutment
(PEEK) material as an attachment. .
Framework. teeth and over the edentulous ridge.
Sadek S.A. et al.
The aim of this study was to compare
Comparative Study on the the biofilm formation on three types
Degree of Bacterial Biofilm of dental crown materials using T}.le lowest value.was s.hown for.
. ; . . . Zirconia, comparing with ceramics and
Formation of Dental Bridges adenosine triphosphate (ATP) driven . S
. . ) . 2019 [51] BioHpp, but in time we have seen the
Made from Three Types of bioluminescence as an innovative tool )
. . o - increase of ATP for all three dental
Materials for the rapid chairside enumeration

Bolat M. et al.

of oral bacteria and assessment of
oral hygiene.

crown materials.




4. Discussion

Peri-implant health is extremely delicate, and strongly correlated with the type of
prosthesis, the hygiene of the product and the control of the load distributed at the bone
level [10,16]. It is now evident in the literature that the levels of inflammation of the peri
implant sulcus, also as a function of the different biological width and therefore of the
different implant type, must be maintained and controlled, and to favor this it is necessary
that the implant supported prosthesis guarantees excellent marginal closures, cleanable
profiles, and does not favor the accumulation of plaque [52-54]. The shock absorbance as a
feature of this implant material is extremely relevant, and allows for performing an implant
rehabilitation, even complete, with interesting mechanical and biological characteristics: It
is known that overload cannot directly cause peri-implantitis, but participates as a factor,
together with the levels of inflammation that it maintains higher as a stimulus for bone
resorption, in the development of implant pathology [20].

CAD/CAM BioHPP® frameworks exhibited not only shock absorbing, but also good
marginal fit and fracture resistance and good retention force [4,21].

BioHPP® demonstrates a high biocompatibility, even superior to Zirconia in certain
characteristics, and can be superimposed on the materials commonly used for implant
restorations [6,22].

Use of different conditioning protocols had a significant effect on the final bond
strength of composite resin cement to PEEK surface, but always at an excellent level,
guaranteeing a perfect combination between the two materials [12].

Regarding the mechanical characteristics and physical properties of BioHPP®, promis-
ing fracture strengths and fracture types were found for the ceramic reinforced PEEK
abutments with titanium base [23]. Ardakani et al. researched differently than other au-
thors, but about a different and more complex application of BioHPP®; the state “BioHPP
is not a suitable substitute for metal reinforce to enhance the Fracture Strength of PMMA
denture base material” [21]. Also, wear behavior of the BioHPP® is extremely suitable
for clinical use in dentistry [25]. The main PEEK characteristics are due to its low elastic
modulus, similar to that of bone, its low hardness, which will not cause an abrasion of the
opposing tooth, which does occur in the case of ceramic [26]. Rasheed et al. state that the
shear bond strength of PEEK is similar to that of zirconia, showing the advantage that with
the right surface treatments it is also the best adhesive solution [12,27]. Furthermore, the
PEEK crowns showed minimal abrasion, better stress modulation through plastic defor-
mation, and good color stability, which makes it a promising alternative to zirconia for
tabrication of the crown [28-31]. PEEK has a low specific weight that permits the fabrication
of lighter prostheses, providing high patient satisfaction and comfort during function [32].
For this reason, BioHPP could be used as a promising alternative denture base material
with good adaptation, retention, and mechanical properties [33].

The study of Lalama et al. showed that heat-pressed PEEK post and core restorations
resulted in higher accuracy when compared to the CAD/CAM method [26]. BioHPP PEEK
can be fabricated via CAD/CAM technology by milling PEEK blanks. It can also be pressed
by using granular or pellet-shaped PEEK [50-54].

Furthermore, for the application of this material in the production of endocrowns, the
evidence is numerous and in agreement. Poly infiltrated ceramics should be considered
as a proper material to be used as an endocrown material; furthermore, they allow for
easy reprocessing in case of failure [35]. Lithium disilicate showed a better marginal and




internal fit compared to PEEK. However, the reinforced PEEK marginal fit is also within
the clinical acceptable range [36]. The results are also clinically acceptable in comparison
with Zirconia inlay restorations [37]. BioHPP provides very good clinical results due
to the structure, but also the polymerization method, namely heat pressing. It has no
abrasive effect on the remaining teeth, has white color suitable for fully anatomical use,
and insures no ion exchange in the mouth, no discoloration, excellent stability, and optimal
polishable properties [45]. However, lithium disilicate remains the gold standard of this
type of rehabilitation [38]. Therefore, also for this application, BioHPP® has proven to have
excellent characteristics and clinical reliability.

Regarding the retention and wear characteristics of this material, the results are
excellent, guaranteeing long-term good results both in terms of resistance and wear [38,39].

PEEK may be a suitable material for removable prosthesis and a telescopic crown
technique when used on zirconia crowns [39]. For its future applications, it turns out to be
an excellent material also to replace the Cr-Co bars, and considering its positive bond with
the composite materials previously highlighted, it turns out to be of a high level [41-43].

Regarding Zoidis et al. and Andrikopoulou et al., who expressed less positive com-
ments than other authors, it is also necessary to underline that these are two of the first
works published on this topic (5 years ago), and are among the oldest included in the
study. This latter fact may be an indication of how the consideration of these materials has
changed in just 5 years [3,15].

Furthermore, excellent stability and optimal polishable properties allow the material to
have a low affinity for plaque, which hardly aggregates as a biofilm on its mirror-polished
surface [45,52-55].

The limitation of this review is that the presence of a few articles, most of which were
published over the last two years, and the little clinical follow-up, did not allow for the
execution of a systematic review with meta-analysis.

By improving the aesthetics of this material and its durability with unchanged charac-
teristics greater than that of long-term provisional materials, it could in the near future be
used as prosthetic materials for definitive restorations.

The authors, in light of the analysis of the articles included in this review, consider this
material to be not only extremely interesting for the future, but with characteristics suitable
for clinical application already today, in particular for endocrowns, small adhesive bridges,
temporary prostheses, and for immediate loads on implant restorations.

5. Conclusions

BioHPP?® is an extremely interesting material both for its mechanical characteristics,
for its extreme biocompatibility, and above all for its clinical adaptability in dentistry. The
excellent aesthetics, as well as the possibility of simple reprocessing of the restorations
made with this material, invite its clinical application. The use of BioHPP® is indicated in
fixed prostheses for:

single crowns
endocrowns
bridges with up to two pontics

bonded bridges (Maryland bridges)
And in removable prostheses for:

superstructures with or without friction elements
secondary parts in the presence of bars
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What makes this material extremely interesting is that it achieves a perfect balance
between elasticity, stiffness, weight and breaking strength, physiologic integration, and
resistance to plaque with a perfectly polished surface.

In light of the evidence that emerged from this article, the authors suggest the use
of this material for temporary prostheses production, especially with immediate loading
protocols. The main indication remains the application in implant prosthesis, but increasing
attention must be paid to conservative restorations on teeth.
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See also preparation, inlay preparation
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Term bridge
Pronunciation _brij

See also

fixed partial denture, crown, bridge work
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Term bruxism
Pronunciation BRUK-siz-um
See also wear facet
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buccinator, buccal surface, facial, labial, lingual
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Term

buccal corridor

Pronunciation

BUK-ul KOR-ih-dor

See also

buccal
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Term buccal depression
Pronunciation BUK-ul dee-PRESH-un
See also buccal, depression
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Term buccal embrasure
(BUK-ul (em-BRAY-zhur, im-BRAY-zhur

Pronunciation

See also embrasure, lingual embrasure, labial embrasure, facial embrasure
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Term

buccal frenum

Pronunciation

BUK-ul FREE-num

Plural

(buccal frena(BUK-ul FREE-nuh

See also

frenum, labial frenum
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Term

buccal mucosa

Pronunciation

BUK-ul myoo-KOE-suh

:

See also

mucosa, buccal
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Term buccal surface
See also | buccal, lingual surface, labial

surface, facial surface
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Term

buccal vestibule

Pronunciation

BUK-ul VES-ti-byool

Variations

buccal sulcus
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istanbul 2023

Istanbul Dental Equipment and Materials Exhibition
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