58-52 yoyo 2 o loudd 2 693 1394 Ylaml wlpal 34lgs 9 i lw wdiye dlxo

Ol g g SOl (qunige )/

www.smeir.org

G o5 @ Ol )l wus il £ G i 9 (Sl (140
- PO

3 1 *2 “ “ 1 .S . .
S pubas ¢ 2 Saa y Qulee Foul) (1o 5o alisus
Ot ool 5T ol&tsls (L lgm g SilSo puonigee 038l etd) olis) S =1

Ot ool T olStsls (L lgm g SilKo puonigee 038l ylestils =2

OIS el ol B giung yy el =3
srahmati@srbiau.ac.ir 1477893855 ()55 *

R Ao SleYb!
Cadgie ol cpl a8 Col ol w3 lyyy Hlow b 4 aa g b Slis ciliesl Gl ol ) odlatul caas o (sigadio SO pgd 4 dllie oyl o S8 cigh dlie
o <55 s 5 o3zl b 65 (ol Ctlimg] o 5 (53t ol 3285 ol i 3o g3 31 1y i 59 sy 3)li] (sl gl § odi 1394 150512 18l 5
st Jlail g sl S8 @ caslio g9y Jlosl 0ad (Shb ()l il s Sy il -l il calu GGPSS SaS @4 el cilo gl 1394 ;50530 By
b il gl o] (5o cuilia) Aiafl 055 S5 UK s > & o A8 oo Ao 43 5350 Wlae 390 5l on ciliar] 5 (yi 1394 1141 05 eyl 3 &)
b ilpag) Sigey Joxo 531 (1503 slag oo b duglio 1) 5 (250 |y i Jlag 458, (5 1 055 ()30l (el (omilio 435 ingly 0l 3 005 (oGl 4l
DI et G B e 4y )y (15 el 0 o (bgyse o 5 eg)y ibanl (2l gl 3 (£3908 slo)lud S oolil S o 0y st el el
oo ol 8 bl 5 Slacilond STy o35 55 it ot (55Lal Jin sla g S 2 a3l S5 45 3,5 e (b clasg e s
s SalS 5 i cliag] Lo log alS sl oyl b cilias) i Jail sy Sl 515 o Ao I3 5o 539585 o it ““"‘::
ool 5509350 ) 3650 S 5500 3 sl (a8 &y oy il B3 o s

sgie ool

Design, Simulation and Analysis of a novel customized dental implant
using Additive Manufacturing Technology

Niknam Momenzadeh?, Sadegh Rahmatit*, Abbas Azari?

1- Department of Mechanical and Aerospace Engineering, Science and research Branch, Islamic Azad University, Tehran, Iran.
2- Medical Sciences, Tehran University, Tehran, Iran.
*P.0.B. 1477893855 Tehran, Iran, srahmati@srbiau.ac.ir

ARTICLE INFORMATION ABSTRACT
Original Research Paper In this article a novel methodology was developed for using different dental implants sizes
Received 03 September 2015 according to patient's requirements, while avoiding the limitations of common standard sizes of
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ntal implants available in world market. This r rch involves simulation, design and analysis
Available Online 24 February 2016 dental implants available orld market s researc olves simulation, desig y:

of customized dental implants using patient’s jaw CT Scan images, used for fabrication by Additive

Manufacturing Technology. Customized dental implants not only cause a more appropriate joint

f@ﬂﬁ?&‘fmnumaurmg of jaw bone and implant, but also reduce the time that it takes to build an implant by AM

Rapid Prototyping technology. The case study in this research is a 43 years old man who needs 3 dental implants

Customized Implant which are designed in this research for the purpose of AM, and are suitable alternatives for his

giltjmem lost teeth; because minimum stress (as compared with other designs) is exerted at the contact

Finite Element surface between the implant and bone. Utilizing vertical grooves on implant surface and conical
thread play an important role in reduction of tension that is applied to the joint of implant and
jaw. Conical thread grooves which are not cost effective to be produced via common techniques,
are the best type of grooves for dental implants. As this design is dedicated to the additive
manufacturing technology, hence it is the best choice for better integration between the implant
and bone. Less lead-time and less human intervention during treatment are the additional
benefits of this novel methodology.
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2. Electron Beam Melting (EBM)
3. Selective Laser Melting (SLM)

53

wly Uy pac g alidee glaculas 5l ooliiul 4 25 5L5 Gozmen
SSle )3 (orm OLRERg% (s 93 pgla wly » Joe lp clie 5325
e Tl el opglid 51 asliial oS gy 5 oSepeb cslo e
S oo bl 1y Jlor 5 2z Qe bl sams s (Si5d sl Joo 4t
Sebll g Vb 2o (2l Jee oy Do el Js 4 by, ol
@hls laghs) Kod 4 S g w300 Rl o 1z 1) Sl (S
il g iloteed olal lge (oly> g Joo 8o el (6 5VL Gl
Wlgi oo gilodingy o GlasS @ wjlue w2l 1) Gl Gk
a8 (Sazd Joe S0 Ojgo leny S8 s il ol 18 5 i
b oo pmtre 5 ugele el ol Cans @ Sl S o slools
b (Kool sz 5l BB 5 e b & e &5 (Sysk
oiled amio polal 55y 5l el (ul &5 (Jlpe wed e ShpSle
bl cead Joo (g3l ISl o (nl rizres S pdy ISl
5955 2 il il g9, 2 Slles plnl Sl s Sl (S5 g9 (s
sgloi oo wild 1y ozl YIS 5 s lsdd  siusoshoy

aas o zhib a1y GGl ) paal8l cole (5,8 SS 4 e le
o o s ke Jloel gl 5o 1y axkd sl ¥ (Saazen 655 50 &5
b e ol ol 5 digdh e 4l Y 4Y Oy 4 Slalsd iyl
Dl glacilool [1] 05d 0 ik )3 comlin Sl Jlosl b e
Pl ol & Wb o and ol e sl &5 wiis bcalial ) glaisS
090 Jlow L B 09 oo aizlos izhb ludige SS9 Sap Lawgs
O gl S0 b (65550 S )b a laplusl SE LS Sk ) s
Ol g S (59 SO Sy Ceond it (2l 2 S8 Cend S
Tt (SBilas 059 50 (oB)lhw Dlald Sd 4z e 05 el gl
s ses o Sy a ) Sl cpl 20)lew glacalagl 5l eolatul Logs
STk 5 098 eoliiul (59 S8 ) Loy ceslia DS Lo by slaalio]
By 1) 998 o0 om0 lailiwl slacalal 5l eolizul slla 1o a7 o5ue
Lo oS 4 oy se 3)ibins] glocilay] 5| oolial Cigee 3l S
@ bgrpe oS 5 cenlial (5,) Ll cmlinl bl aygly 2l @
L o9)law slacala!l 5l eslatul a8 ol ;S8 4y p3Y 0gad o)Ll sloj
Loy oyls o)l sl ool cole gg 5l cole iy, &5 K
OFSEsS Ly )l 352g (03,5 (LA)lhw Gl el Kos lats,
ol el Shpilais 5l 9see ple b ple Saleel plo po s
39 g0 (ko Slgnl

O 3l Jslate lahs) ()lse (o8l lacilal 5l oslinul
2 Sl Sl b o l Bl Cileol Glojo Codidge 2oj0 9 30
sl o bl sy stliil cl by, 4 s ciloeyl Lo s,
4 Bgw Ngd o8l o GWgu Slhds o Sy e 1952 JLu o
P50 o opl Sy il Cend (Shglyiilenal ple )0 (oo S iy
sl o ol Sl slassyn 5| (o og ) xS S el
Sl Gaod ol 55 o5 0 ploFeial p3 (oldl oy (o559 S
azgio olo wizr lam wnaliS I8 S () (el JB31s o ) (sl
G oal 5l G g el S ) Ol b pailins 18 s Ll
LB 5 (g [2] w35 Jghite (cagailis lacaloosl 5l oolinal
Siiwlas wle o sguoe Lol sla g, 5l a5 wisg (sol,8l 1 Jol [3]
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Fig. 4 CT Scan of interested patient
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