S @ AN _
i *‘1; 3 Republic of Iraq
;; peti Bae Ministry of Higher Education
"eh[_a_l: A and Scientific Research
— University of Baghdad

College of Dentistry

PHYSICO-BIOMECHANICAL STUDYING OF
BETA-TRICALCIUM PHOSPHATE COATED
POLYETHERIMIDE IMPLANT MATERIAL

A thesis submitted to the council of the College of Dentistry/ University of

Baghdad in partial fulfillment of the requirement for the degree of Doctor
of Philosophy in Prosthodontics

By
Ahmed Mhdy Hady
B.D.S., M.Sc.

Supervised by
Professor
Dr. Thekra Ismael Hamad
B.D.S., M.Sc., Ph.D. Prosthodontics

2023 A.M 1444 A H



ABSTRACT

Introduction:

The most recent advance in implant technology is the searching for
materials that promote osseointegration. Polyetherimide (PEI) is a
thermoplastic polymer has a bioactive propriety. Implant surface coating
may enhance bioactivity, consequently accelerating osseointegration and

allowing for instant implant loading with reduced healing time.

This study's aim was to utilize and characterize PEI implant coated with
beta-tricalcium phosphate (B-TCP), through evaluation of Physico-
biomechanical and histopathological properties, and comparing this
implant material to Polyetheretherketone (PEEK) implant coated with the

same materials.
Materials and methods:

The PEI and PEEK substrates disks with a 3 mm thickness and a 10
mm diameter were made then wet-grounded and polished. The material for
the coating made from beta-Tricalcium phosphate (B-TCP) and Polyvinyl
alcohol (PVA), dissolved in 70% (by weight) distilled water, with three
different percentage for (B -TCP/PVA): A (20:10), B (25:5), and C. (27:3).
Each coated group samples, namely (A, B and C) evaluated by Scanning
electron microscope, X-Ray Diffraction, Atomic force microscopy,
wettability and radiographic optical density tests. The tests led to the
identification of the optimal coating percentage.

In vivo study was performed using 160 screws, divided into two groups: 80

implants for two weeks and another 80 implants for six weeks healing



intervals. For each period, 40 screws used for the mechanical removal
torque test. The remaining forty screws were used for histopathological,

histomorphometric, and immunohistochemistry evaluations.
Results:

Tests results demonstrated successful coating B-TCP/PVA on both
PEI and PEEK substrate, with significant improvement in the surface
roughness, wettability and radiographic optical density, especially for -
TCP/PVA of (27/3) percentage in coating material. In vivo tests show that
it takes more force to unscrew coated and uncoated PEI implants after two
and six weeks. Also, coated PEI groups had early bone formation at two

weeks.
Conclusion:

The PEI as implant material achieved better osseointegration than
PEEK as demonstrated by better removal torque results and biological
properties. The bone response for implants that coated with B-TCP/PVA

assessed to be significantly improved than those uncoated implants.



-~

AadAll

-

-Aadlall
el g de 3l L) 3 5as l ) sall e il by L) de) 5 Jlae S pil

glea¥l dua (e Ua ol g ddalis Gailiad @llie 5,1 jally JSEN Q8 e 50 s el i) s

¢ 50l BLAT 3308 e 38 50 3 g0 (o e yiamall e 3l Apa ) ol MUl Juans a3

s bl A gl sala (e de ghiaa b )i d je anll g Jac ga Al Hall 038 (he caagdl IS
33000 3l ailadl) o 5 JOA (a bl (Uil ) (500 el i e
Bl (e de siian A e ae SIS Hlie Al laa g ¢ uda pall g il 5 4SSl 5 A 51 5L

Al ity dlle o AS S 5

:Jandl kg 3 gall

e 2 Lee iyl aly 5aS i A sl 5 bl Sl J el Jale e de siian pal
) (N LN i 5 (e A siaal) o DUall Bale Al o8 5 Lelia a3 ale 10 L ki
Al o S a5 ¢ laie ela (G351) 770 (8 e JoaSll it (s 5 (U sk

(3:27) .z 5(5:25) < 5(20:10) |

JCHWL‘@})E!)@A.AQ\J%\&MUQ(G‘&_—161)‘;&}‘4’"”:]5:;2\_; , dsﬁhgce.t:\sié
i el ALK a5 LI AME 5 A )00 8 530 e Rl A 2L ) sl Aol o
ueledtl

o Aandia ¢ o2 IS8 e B 2 160 phaaiuly (il O sl aall 3 3 jall cy ol
¢ 3y JS lad oyl diu saad 5 ,al Al e 80 5 e saud B A e 80 e sena
O oY) il pall aladind o3 Sl 21053 oy sl 2 je HLSaY du e 40 aladiud &

Ao Ll il e LSl g ¢ Apmoal) Al 5 ¢ dpia jal) dpmail) Clagill 8 43000



:de\

O OS (Ao (L Hshall ) AN & sullSH Cli b ¢ Da - las <l L) il & gl
G A mdaal) 45 g8 (8 S et e <SS R Jaall 5 el ) sl 35S
A ladll &y yead) 280N

) Ll ol il ye el s g8l e 13 e caldaty a1 o ol HLaaY) jedai all aall 8
Allaall bl il S sall Cile sanal (S ¢ Wyl abd Ay (e sand e Dalhaall e 5 Ayl
e 0SS LA sl s alal yil Jeall ae i jladls ¢ cpe sl 8 Sue plae (5SS
sl

;Guﬁu\l\

Sl sl (e adl adie 18lal e 538 il il sl i Al Al )
oA ALYl il ol 550 a0 AV Ol sall e gl e gadally LS (all auall (o 58
il s ) s ailiad

e il o (Ui sall ) D0 andlS i i Al s jall planl) et () LS
Z\_ALA\ ﬁ&)@\@bdﬁjﬂ\cﬂh



S\ Gl 4y sean

) Sl g Mall aal2il) 350 5

S ity | a2z daala
oﬁ;, i ip? »J ) )
N l’-/ g si’ 4 . -
N A / Ol la 4K
R Py . -

) Bala (a e giamal) il 31 ) gl S by - Ay 30 2
(L sl ) D a gandl€l) i gy Athaal) ibal Jiy

ubu‘ﬁ\achme‘,lc&:uuho\)}isa:\;)ddu&_\mUAc)ﬁ

i e
R (siga Laa/
i) delia _yiwale LYl s adll da a5 cibs (4 g0 g IS

/il
.Lu‘,QGLa.w/dJJJ_J,/
ol 5380 lis delia privale Glis¥] g adll da) a5 b 9 g ) IS
oY) delia

¢S 2023 s AR1444



