Sy 1443 / g3io 2021 ISSN Online(2706-9214)




&L s sl

E

s L;AN\

Axals dlaa

d

S (2021
S [ 1443

-






slas daaly dlaa
ELAAZ\MBUL)MM%)M%”JZ\A&MLMMGQ
Sl daals Gadty el 2b) deae HgSall MY 1) ghmal) all

AR KU e Sl A 1 el Aa (s
) eligen (Adaal) f€a pte) jusadl) Aa S

t il Al el

sl yuad Lo sl flea Lo
olaall Gl Lo calls G0 ae Lo

P NIV R 2aaY) 8y deaaa
Al Jygi L ol Al L

| FEGR PRI '?‘i
Z\:Um\z\ Z\.‘\.\QJ_‘

& luall Oyl deaa L '?’i e ghia oo
NTITS-NEIVEN .q.e.i ol dana o
Sl £ya .2 s el Gl e 2

olale ydu .o . buall by o

) ya dana .2

1ol )l

cashall Lga L2 - T PR






slan daaly dlaa

sl Cilaaf
1) cangt Bles daals (o Hral daadtic Digin d)gd AaSae duale Al o8 Bles daals Ak

Bkl o shally A lmad) alaty) A peal) Wiay puss (A A5 5l Bapel) (5l Al deled) gl i1
Aaanviglly calall pabial) Calide b ¢ Guailly SISy s3sall cilas el () (B35 clayish S agass ¢yskaiall
Omale (paste o lgape ey clly Al ashelly QY oL@V ly caslally cgyhand) lally alil

Al Gaeds c¥lae G Shaaiall dgdaily Al Gigall Ha5-2

Alad) Gacds cWlae (A Braall @Y Rally cducajal) SV ol cdiad) cilaadlall 5853

ddaal) Al

Sl agigas Slas) (Ao coally agal) diallly uenlSY) pads @

celpaally Cpeaitd) e Aladl ) AeSial) Grgal (e il e daal) Suds coalell il AT L @
cpa) alad) ind) B3ga e aliily cApalel) malidly alel) Gl olie) L Aladll ages @

Jaaaaty calall Gl malia yohiy Jied ) Gigad) a o il s e
sl sk by alell Gindl a38 8 agey Lo IS Jon clalally dinld) sl Jins o
LAl b Alaall adse o opfinllly oball (sl cp Wadlacl gy caalall Lgbigina 55 (g Bgmpall 52 arexs @

~Aaalg adgall gy (uiyiyl)

:las daaly dlaa B L) xo)6d
LGgl) Ayg ARl Al aialig (ddlin) L yras duale dad ol cAlial il Al 5ol S of

sder b (sacme Gl 2gxing (AT Alae o Lasiie ol (Al Clae B il g B5die oS YT~
sl Lali gl il

oab) Jla & bl Con Gl Gan Yy clgl e raany il algd J8 Galaid] (550 (o Cond) i oy~
CIPRA Y. ¢

dada Gl 8 il dedidl Balell adle Aadl) 33 355 of o dpdadYl o Al 4 ad A &
. Key words  duabidall cilalSil padle US ay ofy cunadl Ly i€ ARl i (2aS 250)

: pill dalal) iganl) gl
Ol ol Caldl aul Basly das Cpanat) &g et ao)l o Alaall jipad e el ) dl sale aa — Y
Ao salae duig 5] Adusi iy ¢(agid ) B AT ol il eland @AY ) 3 Jis cagdilsp al)ly cagisglics




- (Ad) ae 210%297 (ubis Bysll (10 2nlg 4ng e 12 Luliag Simplified Arabic g iy Ggulall e

dada Bie guad (o Ll Gl clada aae 05 YT e )Y Cailsal) (e s 2.5 lakay el dalias Sjuig

Clilaass BV 3 (Microsoft Word 2007) dekail ae ablsia 0585 oy o(Aniall Jind Javy cilaiiall ady)

A anpl e Ty 7S Juos o (CD grada ajh o dlasinag ¢ jbaally JISEYy Jolaall elld & Lo 53jke

el palal)

e Lagipe o Al Alaa b Haill adi ol g Gl ol Gad) b a5 ek sgaty Aiye il sale a3 — Ll

(Al dlae

Lo i) ol ccada (ge eyt & Gaa) ol cdeluall Ceail gocagd) sale] Alaall et Aigl 3ay — WG

Alsall & il Jag yds Lalall GaY) ge ol

Dl Alaall 23 LS eaadlind el a (e guadl ol ac g 8 dfing Jgemgs Cinall adia s sl i — Ty

caasll Cleha) ala] oh dnre (o il Connd) Jgits Cnll

D (55 Uad) g cdnalall didbey Cmiadio (peSae A L) 4Gl Ljen dall g agall Gandl Juy — lualss

Aalall dugall Giasy cdlaall 3 Hail) Jagydl 4l ¢opeasall U (e Loy 3350 cagilagiies OpeSadll cllisale

Aaglhadl)

sha) ms Gl () e pgie o) ) EDEN (ueSaal Joi Jla b Aladl) 3 pall Yoo Cand) 2y — Uil

cOpeSaall Jd e Ll Lglladll bl

i ol ) ik D cdagag daslad anl) s laaas Al dsale <) e Cinall Y Sadll by 13 -
DAY OleSadll adde 38l gl

b)) GliSl diladl (B pdill da) aghie Slas) ogh

oo dadial) Al ly Aupal) il adlal) lsiad) = ) il Cn 06K o paiall Caad) & s — Y
palall galydl) usly ccluasilly colabingy) cdalially mitll caiylag Ganall e an)

tOlsiad) —

ainy sy o(14) pams (3ale AUl Bl Olyiall T L) Gsacan oo Dumay laalys haite (06 of an
b dany (A dpalal) dscially cdpalal) ditas cailgics (Gale (12) paan finld) [ Caldl s 2aly Hlaw Jealiy
Al Gl plgie )% of s dle (12) aans Jsanall Cilel) ayg (J¥) Canlll 59 5D ) lgic
¢ (12) pamo Gale (06 of ang sl psliall ad Abstract. (adlal) et ) dadeall b Ay dalil,
(12) anme Lale s o Gamd ¢ il (e Jad L

asall o adld) -

Sy cdyal) Aallly Aliadia dadia & angy (Olsiall Baise 05 Oy AalS 250 padldl Gelat VT
cJaall Byl e Bpeaiiia 5355 (Al Cilaal ey o aang LAY AL Alaie A6 dadia B padld)
bl 4] Jeass 3 znaly cnlll gl b lenaaly dgie cunia Al gl

rdaddal) -

candl (gral alal (e (3 Carglly cAiaall o glaall 4 750 cCandl g gumsal Fymapal) dushal) e Tpaaitie Jais



;) Gihhag dgall -

& Ay (griall Gebdll Clasg Jasids (Aios BAIS jliaw as Sy cdaall Ak dlse e ddly Clasles S
Ldlally i pemitially Soayll ity bl Jlas 8 Alanioadll Aslan ) Lanyllly Slaa ) malipll S . can)
L5l5al saciaal) ddlany)

:AdBlally gilil -

Adly Clasbe Asll) ilaselly Jolaally JISEY) a3 oy oV dacde il e (098 O iy A8y s
LgaBling il dualal) daaaY) ) SLig el (e (8 g s Cans g cinidl (e (& Cilaglaal) Bale] p3e xa
AL 3 A0V toalaally silaadl DA e il Jpamn jauads o AL Qg JAas olae lgasd ae
Al o3 Joean 8 4y calll ad sl il ae ddlad) claball pe dese of GUEY) (g2 lely] ca
ralabnay) -

Bgpeall vie Sl giaaly Slasll S5 ae Al Algs G Braite L) deass ) clabinay) cald) Sy
Dadilly <&l -

Ay Canil) 8 Jgagad ) aladlly chaalally el Clacluall Caet Al saileall cilgall S o Gaalll oKy

Ol aghias agall o

s glaad) — Ll

@ pald Olsie gie J< amgg cilubeie Lala)l Jolantl 3als cpalal) ail€e b Dia OIS Lage dsaa S peasy
31 0.05 ligind) vie ¢ Slasy) Jdaill dgiea ) 5L ##% 5 *% 5 * 500l Calagis Joaall el (S
) Ghalgs a8l & Aagale ol dadls Al Y BLDT Jeal o3 Jesind Yy el e 0.00151 0.01
cys el il (e g Johaad) B (+eeea30200 1) Apal) aEY) Jlaninly Aladl) a5

oy guaaally agetly JSEY) - TG

Db L) i€yl chadinall Johaall 8 53fll bl (e Lol aiied A JISEY) amy LSS cdlas n
Wigems aselly sl ciloaially JICEY) o) o oSl po Ll Lndgn Wby cdghs b duabl) Cibilasal
oVl Behad) jouall o JIKEY) (6 o Gunag . il S 300 38y s gnan (55855 ¢aliall ubiallys cdilgd)
Gald Olsie Jansg (dlld ) 8y puall e s 13 Aislal) gaall s Alsall (Karg ¢ slll culill Ga SIS ks 35uY
bl W) 335 Jaul) 3 j5ean o 55a o IS5 S

sl — Ly

Ul U Cpadl (e 2 il Jala i) Ay — adlge ol Gand) alia — Calgal) and €3 iyl Alad) o
el (e el 2Ly ((1998)Samer 5 Basem agls «(1990) aSl ae s mali a1l campall oS
Ll aldaie Ll aaly) clacY 8)5 5 Y5 (2003 o3y Sabaa 2000 «John s Hunter <2008 Sing)
OsS Jla s ¢ JalSIl V1wVl a8 oAbl pudl) Canlll A AUS Cand cyal) pahyall LIS ie aalyall i b
G e e el 0 Jlas g - LSA ARld) Aipklb el ases sleu] LS G Gl g0 SV aaall
el lsiall o5 Cppnnsd Gl A Gl b cdad (g0 () Cagyall o JV1 Capall Sy oAbl and Y



Glazeall 2la5fs (NUMber 2221l 435 ¢ Volumealaal aiys o il Hlag ccdlgall s Loysall) Aol (fsics camall
1Y) AV (385 Jakil SISl slele pe o = 039)

el sl Bday dasls dlaa .Gl dia B Goall goiil L(1999) waal (Gl Gaal we cCigall

-45-33 (3):15

Smith, J., Merilan, M.R., and Fakher, N.S., (1996). Factors affecting milk production in
Awassi sheep. J. Animal Production, 12(3):35-46.

cAadal) (S lsie s o Al cdand o 6V Cagyall B Calgall ABLall acd aagy 1L aaall IS 13

t ) JUa) B8y ciladeall J8yg il ¢l i<

Ingrkam, J.L., and Ingrahan, C.A., (2000). Introduction in: Text of Microbiology. 2nd

ed. Anstratia, Brooks Co. Thompson Learning, PP: 55.

Clgailly «(Proceedings dualall cigladl (milis (ageads Jall 13S5) (amiie QS (o Sad gl tay (S 131 L

(S s cdeadl) lgie g o Aially (Cpilsall ol oufialll) Calsall sl alil) ad S ¢(nalall claially

: oY) JEa) 385 claduall )y Hall dga o e oy aall cland i

Anderson, R.M., (1998). Epidemiology of parasitic Infections. In: Topley and Wilsons

Infections. Collier, L., Balows, A., and Jassman, M., (Eds.), Vol. 5, 9t ed. Arnold a
Member of the Hodder Group, London, PP: 39-55.

t V) B 3y (iS5 o) Aag ylal 5l piiale Al amyal) IS 13

Kashifalkitaa, H.F., (2008). Effect of bromocriptine and dexamethasone administration

on semen characteristics and certain hormones in local male goats. PhD Thesis,

College of veterinary Medecine, University of Baghdad, PP: 87-105.

40N Lalad) Bals e

(A B, C) 5l (& e o) Lilagd) o) Juis caweny (52n e JS) EaiaVlg Zppal) palyal) cip —

B oo ST a1 IS s Ay a8V CnY) clie) Laii G L cled) aaY page e ST aag 1Y) -
Ao (1998)° o (1998)2 saill e @, b, © CapnVL Al e L) Lo «lgasits Al

coall (e 8 0S5 3 ol aage (gl dasw Vs cpail) 8] il Lo US1ALS aahall il iy —

Personal) 8)dlaall duaddll c¥lay) 5 QL) sas0e aaball o —agaall ol 89 — slae¥) -
() o958 om oall 8 sysandl e Jlel) i ((Communication

ASal) AT (Bgta e Aladladlly o alell il @Al Galdl anl of -

t el Y lg Al agled) o] B L8N Gial) Adaghia slas) a6
LGhsll A8y Aalll Adling 5Kl dudjaally dralal) Aagilly 5anlly Ala¥l Endl ity o @
0 Ay & Al Yaia sl Dystia o YT

il Ly pra of ysiia cancdl 005 WG Tkt T)8) sl s o @



Al b sadied) Sl ol o Lyl 220G UgiSe Gaadl 05 o @

AlS 250 g0 caandll o AL AV danalls Lasal pladle Gl i ol @

Lgall (385 (CD) g aSl) d3ass xa (Ad) Lubis Gyl (e 3805 dng (o degilan Ciadl (o o o)) Juss @
Ay A

rentY) Gl aal e sadieall gDl Ty 450 Alfiss cilaia e (gahially jaladl) 446 aass

ekl Gl el 8 ¢ anl Gl Sl I o(ans Of) Giaall and (USH and) taand (Clgall BaS

Lol i cadal) B i) IS ¢l s o(any o) Fanall and ccaliall and QESH anl —c

roniV) bl aal 38y dada IS Jiud 8 ddije lsall puagi @

Aadall cgall (S aul tden) cCilgal) Lo i

Asdall cgiall 8y (S anl

)33 ) L JimaY) s e

Aaaly Uiine Aliten 3y5 o Gl 3 dlaa o Spea o U< (S i @

) G Alasiced) gl Glallaiadll duia¥) sl Gl e of @

1Al Jag pid) quila ) (aLs60 [ ala) Libad) culapal) (Ul dajidy

Agia oin sl il dasy andl) oL 18 mis

Aladll b adiaall z3saill (385 cCandl o Capdiall 30uY) dilge —

By dadia glany Y dupel) dalll Qllall Al Jsa padde —¢

83 el Gl g canill s i) paill 3 of e Bapad) ) daa il Gigad) Aladl aT @
DA g yd adde gy LSae Gand) o A1 13 Ll Llabis Bl il dag il wumdy ¥ Ml Lah daa i)
g Jsarall

Y ol e cagall LYy danall Sljsally (oSl cilaaliag cdaalell cgailly chaisall e ol dlaall Jan e
e e dlsdall ae ay

:danl) dbghia clada 2o

i calll o Cog of s e Bles daals 8 Gayil) Aigl) elincY Tlae il Algialy deSadll Cigad) Hasm

Dbl sl e i 15 55l Y o a3 Gandl i saws Al il dag pd i 13) al ol cilin

A i Al e il of e o jaladly aalially cdglaalls (KA1 g L clail Lga)

tlgliant g &ygand) dza)1a
e Al 13 (Bl el Al b Lol ooseSaall 4 HLal Lad il saley el sae Caald) ey
e e odill Gl Jod e Ll Cayeay ald (4l (il Ll Gl Caie Al ol cAlgall 038 (pana il Alaghade




tdaga cilliada

Aladl et dia Hhi dgas (e Bgpall juad Vs lpalia Hli dgag o et Aaall 8 5ysdiall Gigad) -

Alsall dals Ay duale pen Adlmal laslacly daall 8 Cigadl i punds -

Aglaal ) dlad) & all dias Y Al Gisad) sl Y -

c0ne 3 2000 Layaig paaSaall dipay lalSa Aladl) aixy —

Alaall 8 daalall GV R jora e alailly il lilSe i -

A gall Call ey A9 eddle A0 A0 o)y 53Slly i) Jilusys ez AT aosliie (e Alisal) Cigad) i Y -
Lyl e

Alenll Lalall digilal) clehaY) A3l slea dasls Aladl Gag (@Al dlae B Hodie Ciny s Cigh s B -
Aadall) sl Coneny Callaal) Alaag o Sal

:ddaal) ("A’ )N
Aalally dalal) cilinglly lacgally 20U Aladll b )iy Koy
ddaal) (ylgie
“slen = Ayges 1 IO plsiall e Aol jat 53] Y Brdles Zualel) 53U (po Auslhadl el s (S -
Alaall a3 3l — () lall LIS ol — el L
hama.journal@gmail.com = Y| g 5SY) 2l -
magazine@hama-univ.edu.sy

www.hama-univ.edu.sy/newssites/magazine/: ;s ;)N adsall olsic —
00963 33 2245135 :cilgll 8) -

kkkdkdkkkkhhh kbbb kk


mailto:hama.journal@gmail.com
mailto:hama.journal@gmail.com
mailto:magazine@hama-univ.edu.sy
mailto:magazine@hama-univ.edu.sy
http://www.hama-univ.edu.sy/newssites/magazine/




-

dadal) a8 Gaald) an) Gaadd) oylgis
By olay,li . .
1 T Oba) b (B oranil) piall) L gl i lisalas
ejlu 9}\.9. a.) "o
Catauy) huﬂ 535 <A (__Q)ﬂ :\.'Ul.a.a :\:u.\i.a :\.ubé
16 Jpaia Dl deas | Ggg dpa platials b dirall Ul b
e cible il
o Lall) L) Blghra malaid) dglug Cilige audd
30 i A . dalleall cilgdl Jladll Gigaa aie Cpaladl (palaally
sl Gl L. i
"dall)
“0 o) g 3 vie Aalll (ubsY) gilal ddiblae diighl @ Ayl
ol g e p | (R ) LS Gyl Tlasa b g
47 @s\Sa L)y Cupmal) A Al g gaall) clanasi Budat Ak il
il . (Alie dypiia Aufpy) dsbgal) L) Ao Blial)
Glasasi Guli Jabhal QLY b (DU dbpa andl
61 A ol -2 JUIY) (ol AB3all slafY) Ao Al paled)
- GA e .3 il aladiols diglel) ALalsl Biga¥) solgh bl andl
2 ylal a3 .2 " A Ay Al (pialida Cilga aula
Bl Al clalal) b cudil) 36l dijlie du
83 dlaall a2} Gl 22 2 | Gl sie Zoamall L@ clalial) cld ASaial) dugial)
(Ada dudlyd) dalidg die conis
ciluhal) cOUal duaddatl) i) ulidt ATEEM (uliia
95 Gl O guusa pladl adil) clada IS JUY) lind cda (B Lial)
‘ On Ol Alal) GLbai¥) andil A5jlhe Ay dud)d
ot 4 s . ) ) —
109 cje (lal) cliawh dialdl 483all claggdl

ol abu sad

-

'!u.
.







Journal of Hama University — vol.4 -No.11-2021 2021 ée (gaal) saad) — i) slaal) — Bles daals dlaa

OUl) il b aaanill auiatl) Lagloi€s ciliudar

** gl e 3 * e eyl
(2021 Gl 11 1) 2021 A& @53l 31 :glay))
udald\

il Laglgi€s iy us ¢ Bt Ballh QL) b B et i) Lkl sladin) maal
5 dads gl Msall Cilids B Gk e (ol gases sl ) DB £se i Wl anenl
eyl (e LinslyiSall o3a s2elisas + 5ipaneSl 820 lusas aaancl] aliny addes 33ns Jaai 3 4l
il Sl polii 5 pealeall QL) il L dbal) el AU e Gl 5 Ay Cilatia
Gilusall 5 dahall AV 5 A panal) ducmsgaill Sigal) 5 Al Giluzmigail) aiail Luadiall asenl)
Lewaall Lpaall delbll clamll oda e LAespdll il g ZalAYl adolall g Al
s¢=ll 5 SLS (selective laser sintering) 3l Ayl aill 5 SLA (stereolithography)
(fused deposition jgaiall Cuwjill 53a3 5 SLM (selective laser melting ) 5l Aty
(selective electron beam melting) 4., SN dajall Syl jeall 5 FDM modeling)
ph Caag LS e 1B Y Jead) saliey 33hI edgr dilaiall Zpalell cililadl (3 lld aay . SBEM
cmpatl) QLY Gl 8 ALY rseatl pteatll b Al ) dasyal)

- O e calad¥) AN clasllall ¢ VL aiaill ¢ caneatl] aieail) : Aualidal) cilald)

- 3ded daala — (liaY) (il LIS — Al ciliaigaill (abuaial — (s))5i€0) ble il AU
- ed Arala — Gl il S 8 Laalell (o5all maaad) (il — ASjaiall Ciliasgail) and b Suf* *
1



Journal of Hama University — vol.4 -No.11-2021 2021 ée (gaal) saad) — i) slaal) — Bles daals dlaa

Applications of Additive manufacturing technology in dentistry

Nariman Maraka * Prof. Dr. Alaa'a Salloum **
(Received: 31 January 2021, Accepted: 11 April 2021)
Abstract:

The use of additive manufacturing systems in dentistry has been a widespread
phenomenon. Additive manufacturing technology is defined as the fabrication of a 3D model
or prototype by agglomerating the biomaterials layer by layer in a specific pattern dictated
by the computer—aided design software. With the aid of this technology; structures with
superior are rapidly, precisely, and inexpensively fabricated for direct medical utilization.
In contemporary dentistry, manifold additive manufacturing techniques have been
developed for the fabrication of fixed prosthetic restorations, removable dentures, surgical
guides, individualized implants, custom impression trays, and anatomical models. Of these;
stereolithography(SLA), selective laser sintering(SLS), selective laser melting(SLM), fused
deposition modeling(FDM), and electron beam melting(SEBM) are commonly used.
However, scientific data regarding their material options and working principles are still
insufficient. Therefore, the aim of this review is to study the common additive manufacturing

techniques in prosthetic dentistry .

Keywords: additive manufacturing, Subtractive manufacturing, 3D printing, dentistry .

* Postgradguated student (PhD degree) — Department of Removable Prosthodontics— Faculty of
Dentistry— Damascus university .
** Professor in the Department of Removable Prosthodontics — Vice Dean For Scientific Affairs

Faculty of Dentistry — Damascus University .



Journal of Hama University — vol.4 -No.11-2021 2021 ée (gaal) saad) — i) slaal) — Bles daals dlaa

daddall —1
s Sl A lallall b Al rpeaill mieatll 8)55 a5 ¢ Bas duelin 558 21 Gl Ly e Hllall g
(Tamimi et al., 2020) z WY (e} (e Laad clli 5 Luyss % 100 ) s 38 Aty sall 528 (g clld gy
gl 5 AM (Additive manufacturing ) apesil) guieaill Lt yfisesty cofalee i slal) 5008 de Ll
CNC  usadll (g2 all Kl gy b e SM (Subtractive manufacturing ) vl
3kl oyl pieall of il aieaally Lad Caged (53 el asiaill.(Computer Numerical Control )
Gandl (35 lguans dgall o 3ad) Slish Cuap Gub e Bl slal) wial Lasiiue LaslsiSs s 25V
el anatll Al 6l Jals 40ld) dleadl. (Ian Gibson, 2015) il areall o) Crms e 3l AY)
On Slaw molile Bale did) dnh Lo gme JAoY) Asjall (B el 5 L)) L Gfsha (e 03
Jio B3l jiae pdiieg Gua Ll Alayd) 8 ade deadl (o ) mhadl Lo jiake 0.2 5 5ielld0.03
Qlef & el any Lgign (s mlacdly aaa) A5D) aAL g Y (ge plad ol e 5ull) (e plad o Zluae
. (Petrovic et al., 2011)  Aalled) 4 cdusladl Jii (Jadall Jie u\.uru alatial (daaY dallas Llee (La¥)
Gl AL il i o(sole s ol dal o ks dila) o el aeadl) @bk K5
JIE pia ol o dilia &ala (g dlge A Gl o daxd lly cddalally Suially Hially aladll Jodi cibles
Petrick ) ;g giie b lganead 5l VL poieaill ciliga dallaa (a0 o3 ANV Clbilee Jgemn 2y @ilizas
dagal) L) (ye Banly ananil) a5l sl AN Claldall 0S5 o)) oS e s ). (et al., 2013
ddenl Lol s s A gl (00 0 Liiad) lyss o S0 A G, dpagll Wiba 3 derdid
e 3 g claial g cleliall Cun o ¢ 8 Gaeal @b Jifindl & GsSin g8 Adlal) D) asal
ol 0e g delds n alan¥1 S Lo eal) mdiid g8 ¢ ale1 A0 clolally legdas Tujs o8 S
I Gle o) Bomnne 5l Alilu il elgw ¢ il Algu 5 Bjisie deldall b deadieall gall o LeSelatY) pnen
ol Auges sliach del)) (8 el ¢ rmnpall Z ) 858 puail @llig ¢l Jlaall b Agl) aladiu) (e gl
Sun et al., ) e 5 oLl Gluyes Auhull Gladll delds jie ¢ A Bsaa GLaY) YT e dailiil
Jon sl J<8 et CulS anentl) aiaill ciligl 5,Sual) L) 3,538 o). (Yager et al., 2015) (2012
cafl &L Cslladl) il lgiilaay lgasanaiy loalsd Cun (o L) 2 Lgauhyng 406V zalall (e (3eal
Sl aeall cllee Alaye ) ALY 23l 2 1) Al e e gy S0 il 3 Sila Talas 5 oS0l il
al Y gl 8 Baiay dege Ayl Jla 5 c0g )il legad SV puinaill Linsl i€ AIYL aoiail) (IS cilaiiall
aly calsall (o IS a0 Y ¢ rsenil) gl Jlae 8 A5EUN Ciln ol €L 4lie (53] fgglanal) (mnsy sy
Gilelinal Ll o)lil g8 Aulad) Baall W Ll s2gy Wbt (Ko Al il ol ey L liasane
Lee Y1 5 rnentll Cslo) 2 ) il Gihla aladtals baslay) S cilatidl e waadl o) Wle. sase
. (lan Gibson, 2015) (&uagl))
: IDClal) ciliaudai | ghad
(AR dae ) gyl caall 1995 = 2 danyud) AdY1 3lall ey 1988 -1
- laplody s olall Jeal clitlall 5 chlaadl Allad 3D @bl Jan 2002-3
L) lal Wglgds 5 Jualiall g alaall dacasgas ehial 4l 2009 —4

3



Journal of Hama University — vol.4 -No.11-2021 2021 ée (gaal) saad) — i) slaal) — Bles daals dlaa

5 oY) Slelia b Jiall @lsal 5 Gedld) delia 5 hagad) delia 2011 =5

C 3l GlSad Slelia b sladl) Jle glas

AU 5 abglall 4 dbaal 48 cleliall 2014 - 6

bl 5 clela) Ao Lelsaa ¢ cladall saneia A i<l iles Jae 2015 - 7

(Um, 2015) (Pena et al., 2014) (Zhai et al., 2014) (Weber et al., 2013) (Dolenc, 1994)
(Nesic et al., 2020) (Sears et al., 2016)

Al S culagal)

VY ge Lyl alids L) G Lglee danh a Bl gl clilee ge ala) A6 Ciladlal) e e
580 JS A Loy mayt il 8 dadiie LinslsiSi o aial oasend qitea dulae g (olaal) S5 5 alai
5 dailad 3aaT 5 Gauld Claalse (53 giie 7 ) & Lliad] Lgadaey @l 5 ¢ comill YT i il alas 3 Canad
Aids dsall ilialy Balae sbd) gt N (535 rsenil) giaail) (i L Aill DU Addadinl 5 ol yee
el il Cilaiie g ) G deadiioad) ale) A Cilallall L6 e saciee lalan) Calide b dila
.(Kelly, 2013)

) 4GNS clalal) cilss

f ity ol D e (0SE g8 ¢ Bia T JSE e 2l A cilaldal (5SS

- dah d3a A B (05 N Balal) s ) dasdll g 5 Al Gy <2 . aehll (Sl - 1

b oSl 5 lialsall Jand (e WK 5 g ilogheall 5 Amapl) JalS (a3 w1y Al A SN) dayal) - 3
. il ailad

a5 Gl G (525 Sladlall U8 ¢ gl US55 gty dealll 2S5 Cilagllall sl (3 dbjae agall (e
Bale deglls JSB ¢ dsall (i p2ad 5l lbealsall Gt ) el IS cad (SDg ¢ alel1 D (S
Aalds (e Gaaladl sda dAallee 200€ L) Cilidsy (POWEr) 8sasa s a2diad Cilaglall (s Mia ¢ disee
Glalls o Jea¥ls logad SVl ala¥) 451 Apolal) cilaglal) o Al Slge axiiesy H3Y1 Gand) 5 ¢ (5aY
338 Juals o (gin 5 akne clial 2] (Saal) (10 ¢ oyt 5 DU B3l p23005 Ally geial) el
Lasaaill Gl juant o dagall ddaiill ) cdeblall aas eaY) aneat Y dalad) o0 deliball ol lgasans i
5 sdinal) sal) (sl 5 el b phu) ) (55 eisSl ghaund 5 ¢ qalall il CHlilall Gl Joga gl
Lo e Ldlfinly godhal gall A 248 & (ad) daledl alasiad el e sdle clleall 5 LuSl ohaY)
5 5AY) Gladll pagl Lald Gilallas pladiad gl s ) 3kl #0a3 Glal¥) pany (B 5 ¢ 4mdd G5 Jeall
[(Kelly, 2013) 2l 5 juall 5 gl 5 apall ) zliagy cpal pladinl o6 L Wle Al

:AM Additive manufacturing raail) aiall)

il ASTM - (American Society for Testing and Materials ) alsall 5 Lol AS50aY) dananll e
(s Ak eliy e Cus ¢ 2ll) B £l iy e JSe gl dsall zlesil ddee 4l Ll AM anenil
Van Noort, ) ( aibaall gadll ) Ladail) goieatl) Clingio (e Yy aslhaall asanail) 5 <&l ) Jeagll s Aol
( three dimensional printing) aleY! 450 de Ldall auly clilesd) 038 iy . (Dovbish VM, 2013) (2012
sl (free—form fabrication) ,all J<all s ole (layered manufacturing ) claall saeie gaill e

4



Journal of Hama University — vol.4 -No.11-2021 2021 ée (gaal) saad) — i) slaal) — Bles daals dlaa

Cuag . (Bilgin et al., 2016) (Tsanka Dikova et al., 2015)? (rapid prototyping) da .l Al z okl
8 ) A deLdall il Uit AM xpendl) gl jlas 5 Cliaalsal deaasll ASTM  adsall Ziall
. (Bandyopadhyay et al., 2015) 4wt Slegana aom

( selective electron beam melting ) 4.5 5SN) dojally SN jeall o

. (direct ink writing ) yall jalull gsll o

.(laser—assisted bioprinting) !l saclua digall deLball @

. (selective laser sintering/Melting) 5L SEN) jeall /)5l SEY) sl o

. (stereolithography) deuadl Ljaall dclblll o

.( fused deposition modeling) jgaidl Cuwpll dakai @

(robot-assisted deposition/robocasting) gyl Aavly cuall [ Cigo)l) saclin cuwill o

. (Bilgin et al., 2016) (Tsanka Dikova et al., 2015)* (Torabi et al., 2015) (Van Noort, 2012)
:SLA (stereolithography) dauaall 44l deludal)

Chaadg ae Jand () 5 ol e de bl ddee adiad 5 alaY) &85 deLball Ak JolS dauly Bygems Chiieay
58 dilae L)L Glle Baga g ARy ) adad A3 A28 Bygumn alials g ll) dgmsy Jelin g Adguall mu))l
oo O plad dag ¢ ASHate duaite o (g (s (B Adgall mEDY Gl S lhad (Sa S
o G mhadl o 3l Cpn e bl s 1 (535 5 a1 (D (KA Slasles s ) mhaa
Alaudsy gl ) Ardall JLSY Jeu) olails Gmsall b deaiall Jasgs oY) Aadall g Ladie s ¢ agal) b iyl
O.) gsshaall (il gl zdgaill Jemil (mgall (o 2as Lasd Leaial) pdy Koy 5 JalSIL JKEN JLS) ia 3ulll 5 ek
. (Gurung, 2017) (Onoral, 2016

:FDM (fused deposition modeling) j¢aiall cusill 4adal

dacly & 5 il gl GME DA Ly @b 5 Ll KDL se dlaY) A dellal) (e gl 138 8 p2ds
Ol 8 (e dlacdl dplail) Lawdll 22 5 FDM jpaid)l ol daday ale IS8 aas 50 landy)
. ( Dikova et al., 2015) ® 435k Il JaY) 4S,a0 & 5 (Stratasys )

ik e dinh Ao Ll Sale ity gy (use Gl b Ao gumgall iudUl) iy L0 Tag delibl) cible dah
5 beat Cages Ak IS o G L dadllall lgr Sead ) alad) (DG JKAN Clasles PIA (g o) Liaia o
055 5 Lty Lad Rl 038 (peatlt Blgally 5 Ao L) Aplpaind lacal 2l 8 sase iy Clped Pl By
. (Methani et al., 2020) icglaall dakall

: SBEM ( selective electron beam melting ) 4.9 <) dajall A ygual)

DAL Gl s e an W s ) 5 bl e e Llall 22518 (ArGAM ) dusall A8 U8 e sk
Bhall Jiae o lagin CDEAY) 5 Gaeall Geanna lgalaanny ¢lld 5 (Laser Metal Direct Sintering) jalull
A el e gl 138 ¢ DA e i o ke 138 5 ¢ 5l e Yoy s 5 g led lgan) g WS A
Oe el 8 Aaals de Ll (e Akl o3gd A aleall o paell Blle LS 3 il f adad delds e 5y
(e A2kl s34 ean (- Dikova et al., 2015)* (Van Noort, 2012) duhll cileliall (sl 5 cilgudal



Journal of Hama University — vol.4 -No.11-2021 2021 ée (gaal) saad) — i) slaal) — Bles daals dlaa

Al 4D dellall Gllee ge Aadliall o 506 Caad W€D 5 A8ull diaea 5 Akl Lg3sK alaY) 200 de L)
. (0. Onoral, 2016)ac sudadl) 5f dniiadll aladl) aan b 2 a5 53keall Lparigl) pladll £} b (58]
:SLS (selective laser sintering) _j:\lb (AEEY) 2l

g5 G o O ) @il 058 Sl mudly Powder  Geae dSG e 58 deadinl) salal) dagla
Sy b anlill 5 aulill 3k e Gsmsall Gl aaly asid (CO2) 4csi )3l g aladiadl 4y i Gyanadl)
Sl dng S ¢ bl Adaal shall e Yoyl aadiis Al eda . lgeatV) Ay (e B dajy Alalll
ke e )l Hale dS Ganll lpdany Gliall aal Sy )5l Gonsall (s aar dayd o & 5 saandl
oo Calall phdll edal Goausal) Ailshaal) (i Cua Gl lguany Guaill 5 daak (398 Ak duleall S5 )
JaSi o) ()l S ARdall dasps ) 5 (98] dRde sy 3l agh of U Al Akl bl daidl asa
dls . (Methani et al., 2020) e 550 60 ) Jest 2831 (0 Jle (s5isa o Jganl) Sy 5 deLiball
Laidie 2l 5a dayn cld (Al ale ) ALY L Lulad) sald) e lie Gonaad) Jald (55K bl auhil
235 ) glas il g il Ala A (@AY sl il aad Dleey aidial) bl @3 Bald) asB Cus
&V gl 220 S ¢ delball e elgmV) e . W@l aal a5l gyt e ¢ sl Balas Faala) saldl)
. (Methani et al., 2020) dhall dalladll Al ALy dals )8

(SLM) Selective Laser Melting il JESY) jgall

L (DY) a5 ¢ SLS I dee & et & g padieadl landld) 5 oobeall il 3l Gl a2
. (Methani et al., 2020) &3lie 285 3 (AT 5 Ll einl 2l e lae B 5 adlad) 5l 525
ld 5 ¢ AL AES 13 bl ade 3l AL 43l Tein 5 ¢ ddle 4l Lhia Tojn 0 0 (S goabaall 3l
AL 5 ¢ lisall seall (A slge Ailaal I dalay ol 2apkl) 038 ¢ 5l Tl lake oSl Gk e A
Sall dles o dens Osal ol cpmg i — Jels Sl padnes ¢ Aol s L dallee Gldee gzl Y
Bgems Algiae Bonmad) e 5l slidl dipe (5% 5 alaall dald ¢ Adlall Hhall sy vie sl (e g salaal
adadl) 2 a) 5 BB Bsaed) A a1 Aeldall o slgil] ae g deLlall A oL 5all dayy o Laliall 5ai
. ( Dikova et al., 2015)b de galadll

:(direct ink writing ) jaluall jualls 4,6

i gy i)l ilagh aaiied Cua ARG Alla 3 Sl i) 5 Al Alla 8 058 deatiead]) aldl)
sale i oy pal) (e Yy g Adiid) el Glalls Jie Jens . (UV) dsciindl (58 228Y) 3yl e dtalla
A daial Jead LS UV dedl 31yk oo aialles diy spadoall G dlee e 3] Wigen Lipals o dpuadlsy
pall by JUES) s Aale (38 daka oy 8 Aol pais 5 Apdal) e jlbie Jagi 5 (saselall olaV)
(Li et al., 2019).

Onoral and Abugofa, ) sl 5 cbuall ) dilaal AM @l deadical) paieail) ilald cpn JU Joasd)
(2020



Journal of Hama University — vol.4 —No.11-2021

2021~ ée (galal) anl) — aal)l) alaal) — Blas Azals dlaa

45-50 pm

20-35 uym

40-35um

50-40um

Alle s AiS*
sy dallae Cillee ) oz lias®
Wlaall aleiaall gl dpandl®

Gsaasally eslaall AN Cans®
ol Dl Julid

LaY dallee cillee ) 2l
Oha e

Lualaall*

Lgra 5 ddle dilla ) daladi®
S

Bhall daps G dayed) Ll
5 Lidie Chleal 39as ) 535
degihaall diwlly 325 5 (LS
e daaluse 0585 () (Sas®
priidl Ggandl

slgdl lidend Zliny 0053y hans®
At Clagds Cigan AulSal®

Bhall Clay sl sl

e 5 5 s A1 8
e dakcr

Are dnal gl

"L_EJ )) C.]m.n*

Llle daa*

g 5 gieail) Alggs 5 Aoy
Jbee Sl

Adle 48y saiae ol delia®
Cilagall dlac) caias®

acla IS Bsanall JSi®
de galaal) dadadll

B b daglae®

9 598 degalaall el g
lle s5ld

e d8a*

418 d8a*

oailad ¢ dlalS d8S*
SLS. 5)laa )l 450010
Alle 48y saiee il deliba*

gl oyt

LalSal 5 plasi) Alsgu®
822 Jga aladic

e olslly gl i
A S el de bl (Ko
OsS

Lagliay piati e - uil*
Al

pde gl Jangll Gpaiar®
g S Calyai (o Eagan
Omens i) Jagral) dla*
LSSl pailiadl)

et

el gall*

[ oxadsd) LS
S\

5 Ol Baaline®
Clyrand gl

Odlaeall®

ol *
LAY 5 oolaall®
sl

i i)

ag S Lidlas
cdlss

oS JSl
sannfiN
(e 2aeie*

pla <)
cnliss JagiiglaSI#
ABS (e

¢ ciligS Jadl®
Oehig xSl

LS ali*

el

Odladll®

SLS

SLM

FDM

SEBM



Journal of Hama University — vol.4 -No.11-2021 2021 ée (gaal) saad) — i) slaal) — Bles daals dlaa

;o) b AM Ll claladiul

sl A Qg deLib

¢Apad)ll Glebla) e 3l sl A Qlld e Jgeanl) g8 dpiad) ciliangeall 3 AM dgil Gabs gl ol
sda el of s ¢ @lld aag . (Revilla-Leon et al., 2019)7 (L) oS aoieal ol Gapiial) a2y L)
Ol s dujlead Bbe (36<8 of al (e Lulilly Lalal) il J8Y) e dliles 483 Clgies degalaall Cllgal)
Gy de giaall QllgEl) cp 383 Ol Al @l 8 claball g wall 3ag (O, Onoral et al., 2020)
Alad) a8 22al) 13a i . (Alshawaf et al., 2018) AY) dayay daial) Clgally Aol Cllsdlly ales) 4805
Gl 3l (35 Agans ALl 5¢aY Clsh delial AM (g0 dilide il o)l 5,38 auitiy 2018 Hle 23) 5 Revilla
Revilla-)  saseiall deliball alasial 48y 5) )Ka SIS 08 o Koy il Lpaal) Cllgall o e gsaal) lades
b Agtie culS SLA dgis o ) (ald 2014 ple o) 5 Patzelt lahal (541 40 .(Ledn et al., 2018
O -(Patzelt et al., 2014) Gy dlgie 83 Y i Wi o ) sl jaes of 0 sl (e poiail
Ji el lilee )z ba cul€ a1 A8 desudadll Cllsdll o 2018 ale ole) 5 Alshawaf asg (gl dga
.(Alshawaf et al., 2018) 45 Sl culS Ll 5 Al danlall (e

s dalal) AN apias

Aaa) il Jlaa) iy el zlad Jaee e 2y Sljal) aalsal 383 sl o3l 2l daga Lualpal) ALY
CBCT alatiuly gandl clly e Joasll 2y aoaill L L (Tatakis et al., 2019) ddama) Lol
Sisaalll 520 luas aanaill alig IS (pa a8V ) Loty Aallaall ehaf oty ll3 dey adl) ) Sgall masldly
Lowad) dyasl) delbll (CAM) g Slga s sacluons caball ddal) 1) 23 ol e ol (CAD)
eha¥) DA Gosyail) JSGgl) gems Jeus 2830 Alle A3l A 2 1k acd LY Glatiad <) Al a SLA
.(Revilla-Leon et al., 2019)° )l

b LAY aollal) aical

Gt (A dugadl iblaall any juaity Ll ilimigaill b el gl b)) 46 dadaill Gl Hadsul o)
Giad (e Adeall oda diddy PA e el e sdle dpnlal) Aaphll dedall 2Y ol aiea (fia Sl Gy
Liu ) 48y cilagks 32§ e alshal) 53 zaus . (Revilla-Leon & Ozcan, 2019)° gakal) 52l Auslaio daliss
. (Huang et al., 2015) dugasl 483l cliasganll 8 lgaladinl o Gl ) dilayl . (et al., 2019

p Agatal) Abals) gl aias

2y Maeda allad) 2l i 1994 ale b O ALK Lnd) 53 guial & AM Lasloi€il aladiad sl
alasiul 23 ¢ gaall elly dia . (Maeda et al., 1994) SLA 4l sacluas Chnid mily aladinly i€ Slea auiaty
.(Revilla-Leon & Ozcan, 2019)* iSidl dLiSH 52 puieai 3 AM i gedl b)) (e 22l
Kalberer ) aulilly A1 5 AM by daieasll AS5aiall ALISH 836 iyl 30l cluhyall (p apanll lia
Davda ) Gldaiyls 4820l dam (e el (3ylal) e (s AM dai 4Dl 9 Davda 1y . (et al., 2019
Lal] Ablas ol ekl dpeadd) 8ea) USLa Y AM alaiud of 3 oMl 5 Inokoshi Akl (K, 2017
b Al BeaY) e Jyanll AM G Gab of s clisesl) Ga aje ) dslad) e a2l ey ¢ Gl



Journal of Hama University — vol.4 -No.11-2021 2021 ée (gaal) saad) — i) slaal) — Bles daals dlaa

s dus Lase CAD [/ CAM il aladiuly Lol 53] guiea iy .(INOkoshi et al., 2012) sacls
o bl [ Gmnd) Ly 5 ¢ diwas 280080 (ailadg ¢ 48)

:ATjal) cilasa i) goical

G has & Gl daseral) Eull Aol 5eaY) Sn g geall ol E5a el paiatl Al AM Gyl
degilan L5e Cilaresi )l Sl Slaball e wad) @llia ¢ @lld ) diLaYL L (Oh et al., 2019)  clusl
o 2l A5 lasesl s3a e aladi) L6 cluhdll sl Cuees (Loalilly Lsaiall Wghlas aae el A0
Agilin) b)) dala s (b aay .(Alharbi et al., 2018) dgzall FLLN| ady 8K LSS lpalss
.(Revilla-Leon et al., 2019)° dasadl 5 caslsnl) 385 Cun 0 AM 8 dortioadd) Syl (agends

: quall zilai Aol

Aoy gl Cpnadad) ol U w L Gylas Bgiall Digraall Clpadsll o wal) sladial oy AM el
S o ) e Jgemall Ladatl) (3l alasiul Lspae 0585 of o<a 1 Adad) cilase ill Ll 7 Ly
LD deguladl) Ll caerdind Sl Slabyall e 2l 0ag5 . (Revilla-Leon & Ozcan, 2019) sl
Laserall L liall LYY 5 Al 53aY) JSbs 5 seally Glaill Jie Cilasesill (ha plsil 820 goieail slay)
Revilla-Leon, Meyer, et )° (Alikhasi et al., 2018) ¢asll 5 S&l (avsaill Zilad 3 A 5 5 Sluwpall
0o il dal (e degdaall LU el 550l clandaill (e 3aall s ¢ s e a2 )l e (al., 2019
et de gl Ll (40 desiadl) clgdall 5 GLSH O Glahall Gac cang Ll bl Jaadl gl
anddl dipde dulyy ¢lal 2018 ale oMy Kim Ll . (Homsy et al., 2018) Ujpw g 5 aa Gllails
Ciiia 38 LAY Gilegans pan oF ) oaliy Ladisl) Gl 5 sl A GSLA @by dsaeall JSbell (3ldal
OB 38K Ay clal dgag axe (e )l ey . (Kim et al., 2018) 43)kall dbliy Uy Asie dadla o8
L . (Arnold et al., 2018) Ayl cilighill £4lS dasdle jigi degudaall Llail) o A pexs dalial) ALY
spad) clagl) of dus 3 2018 ale odle) 5 Alikhasi aay clujall dagse el &3l iliassaills slasy
Alikhasi et ) Ly Jsite LadS 5 ¢ el cili o g gaiall ells o ) sdacs dages Gl de sudas 7 3lai (g
Arpuall AV 3kl Haludll e aladiad) clyadadl sl A0 delhall sanal) claglall (s . (al., 2018
degladl LLOU ghall hiall Pla e PEEK 1) 50l (4o desiad) 485l ASand) 5¢aY) JSba Y
Lgaidl PEEK 1) 53le (1o de siad) 4d5all ASamall 53¢l USba ol an5 2019 ale 4Blejs Negm Ly cawa
0o AlS Aadle o el pahll GIS o) aay @lld aag JAM Gy 5ydlie pe Akl deiad) el 45)lie Juadl
.(Negm et al., 2019) iy i dgag

Do) G oL

(S ooty o) Glil) rme 518) daga pllan @dlgal AN waail o € IS0 QL) Do rlad din
Ol Slpe piiem 5,8 (8 AN Jils abae gt gy (o ety IS 5 Ab adaall syl cilead) e
Aoalia ye Daadie 4 dgag (e Ol ) (el B 2 el anst e o S e JST Boame alels A
ol Gual) B aadl aiail) Gl mes Jie AM joels ae Ai€es diia Jedll el S0l 250adl) sl
skl Jlad) 3 L) e & SEBM 5 SLM Jlaa) . (Javaid et al., 2019) (Oliveira et al., 2019)
JIEY) @y lesally psnlial) il adaad) zLasill aalie Ol ¢ pavadill gl Cayemy Ll Lo

9



Journal of Hama University — vol.4 -No.11-2021 2021 ée (gaal) saad) — i) slaal) — Bles daals dlaa

ey e sdle .(Hyzy et al., 2016) gyl gubaill il ity Dl (Kar Jalse el Lalall duig))
48 cuedd 5 .(Mounir et al., 2018) s Loy =8 e Jadll Sl 38 Al AN oall cililee diw ol
Tin) Aue lo aaid Ciline IS8 dadal saaa ap 8ok pladinl g L) de)y) 8 dla] cpwas AM
2018 sl o35 5 Schulze zasul 2l f(Ti—6AI-4V) dalid) agubil) il ylaall sald) e JiaS (42Nb
Ot Mg ¢ Ll Gopnll dsar Weilie die B s dalae i cllic liland) 038 (e desalaall il
.(Schulze et al., 2018)a,dull aUaall aa Oyl (381511

;e AGatall ciliayal) b

bl A8y wiaws IS 7 5l acss Slsall 38 (e Qs AM Ay ASjate A Liaes Bigal S il 5 aranas
(Dizon et al., 2018) il dayla 5 Zadal) Bl Aijlae o) 1€l (ailiad 5 Jumil sl il
il dgilie SLM Ay daiadll diaeall JSLgll of 2018 ale by 5 AkGin aay . (Tilo et al., 2018)
LS ol A diaeae JSLa Z Y AM Gl aladial L (Akein et al., 2018) 4l Gus (e Cauall 48, daiiadl)
. (Tregerman et al., 2019) Alsie diyyw ol 5 il 5 caal) bl lacly Shay mual

t AL o)

o AiaY dallee shal & gothae zisai z Y SLA I o L)l xsentl] piaall 6 Wlla dediiiosd) i)
Gkl 483 5 %99 ) (s DS elial m bkl o2 aladi) . (Galante et al., 2019) SLS Gk
ale ola) 5 Dehurtevent s cua .(Javaid et al., 2018) Zadsl) dalall dlilae A€ (aled 5 Alle
oS plind¥) daglia 5 2SN o cugaiall oAl g SLA Lty pieaal) Liash) cliah on <)l duls 32017
. (Dehurtevent et al., 2017) (e hll dilais

: Addlial)

38 i s ¢ Jabal) dnal 48 (€8 e cilamiall gl poieaill 8 5uas dda Gl AM Gl eehs aa
a1 A0 Ao Lulally Lalaial LajiSly eV ol 5T (e o) Jlavall a2 dsall s 5 sl SladVU Jladl lSaY)
Job Alaiall LglSLia Ll il Ayl Al delicall of Cam ¢ % 14 J) (e Ll galadind Lans cilS 3l
o2 Ja o 2 ¢ e dlia Gl gl Gues psiian 5 add gl OIS 13 Aald A 5 aaall 558
e ol Aoy iy Lage e (f ) e 508 DA G ¢ rmeatl gl il Gk oo L A
Aol o 5l cppshall 2l 488 lallall 2y (AY) Clngl i€l e Jlaata) & Jgadds ol 5 gl
g O A paally laill deliva 204 (e s Alady) B deLal) cimacal s Sl 33 Ala)tia olial
O Sl A delilal) PA (e (V) sl s QL) Hida 8 Aligha Jabe ae (g0 ISy Ll Lgie lia
dallae (S Lind 5 dalall Cony elld (e il (LB gl Sealy Hsmnlly dunndl Glail) arenas sale] s Jgud
AUV gieatl (3l Loalail) ooV 4l Jsamshl aty (53 apel) Aslal) aaall b dealss 5 ¢ Bakeal) JSLgl
¢ CAD | CAM gl ddayally sla¥) 4505 daylUally ddagiyal) cabyl) asanalll by Sgual) rondl) A5 355 «
Llis 25 ey cmnpall daeiall dsShid) Gladall Aalall 50 JalSIL ey S0 il Jualis Jo8 Llee Alsge
ddee ) bl ¢ ) zdgaill ooy in Alisha saal HUEEY) g sl Cajad dalall (950 AU Aoy Cagulal
@B L L GLal) Gany & bl aial Bjrien My plall gl e Qg Bl pieai Al ) asenail)
Bl SUSY) o5 (hag el pamad dudens g (53 QLY Cand ) cady o panall (S g 28830 Chaaiy

10



Journal of Hama University — vol.4 -No.11-2021 2021 ée (gaal) saad) — i) slaal) — Bles daals dlaa

Caals WS cqaiaill sl Joba (e € (<8 aall Aglaal) 038 Caald Lin e Tanly i Lol 4l (€5 i Aol
G2 Lae el idally saball il UYL Cpglany () dae L e oY) 8 85 dejun i) 2 YY) 5ol
Sleasill 5 ¢ Al digall Lleally Jasipall caxilly agadl Iyl gl Gading Jlial) e ppe Sl gl
B an Bl LA Ka s AM by Leieadll daal) Ll cilupal pladiuly (sSie Cleal] 2ealal
diliae dad AM doshic (Jici . CAD anlss (g3l o aaind ) el dald) Cilasesill paen caniy (i)
038 aali + yualiall Clajie pe Jaladll (8 &g yally pSailly ddlsally 7 iV)s aracalll Cum (e dpal) poieail) alail
S8 )zl (S araaill 23 Gaal 293a 25ag a3 5 aaaill aed Aggn Jie Cliaadd) e pESIL dl)
OSar dapaal) dpad)l) dndaill dashie Pl e &2l okl gdde Joamall caniay (Al 5 oie days ity Laga
Slo daaill a5 g alal) A el lalil & i)l sl plai aladiuly Llad dsmge cilatic g
JalSia g ol pUalalal) 8 8l Loy angY Cus dalties U A8 e 2bal) 280 delbll . sacal
Cilatiall cul€ 1) Lald ¢ dndipe )y L deaiied) Glalally Glalhall e lgie sl (an e (cllall
Jile G GAY) 2LV (yla 8 dnsiienal] LAl Ciygh Lo 131 dnaiiead) LAl Lingane GlliS, aaal) ju€
S okt agaiios @l By Lgsly oSl 2 Y] Gl daaSll dg0a o) dacsgiall 2 DU Gaslie L) by o L)
dsali Leal) Fie 50 gl sSon rnantll paieatl) il of alsll e ¢ cagual) o3a sl Cul) il

C o) Gl o

:84)4."
1-Akgin, E. T., Glncl, M. B., Aktas, G., & Aslan, Y. (2018). Effect of manufacturing

techniques on the marginal and internal fit of cobalt—chromium implant-supported multiunit
frameworks. The Journal of prosthetic dentistry, 120(5), 715-720 .

2-Alharbi, N., Alharbi, S., Cuijpers, V. M., Osman, R. B., & Wismeijer, D. (2018). Three-
dimensional evaluation of marginal and internal fit of 3D—printed interim restorations fabricated
on different finish line designs. Journal of prosthodontic research, 62(2), 218-226 .
3-Alikhasi, M., Rohanian, A., Ghodsi, S., & Kolde, A. M. (2018). Digital versus conventional
techniques for pattern fabrication of implant-supported frameworks. European journal of
dentistry, 12(1), 71 .

4-Alshawaf, B., Weber, H.-P., Finkelman, M., El Rafie « K., Kudara, Y., & Papaspyridakos,
P. (2018). Accuracy of printed casts generated from digital implant impressions versus stone
casts from conventional implant impressions: A comparative in vitro study. Clinical Oral
Implants Research, 29(8), 835-842 .

5-Arnold, C., Hey, J., Schweyen, R., & Setz, J. M. (2018). Accuracy of CAD-CAM-fabricated
removable partial dentures. The Journal of prosthetic dentistry, 119(4), 586-592 .
6-Bandyopadhyay, A., Bose, S., & Das, S. (2015). 3D printing of biomaterials. MRS Bulletin,
40(2), 108-115 .

11



Journal of Hama University — vol.4 -No.11-2021 2021 ée (gaal) saad) — i) slaal) — Bles daals dlaa

7-Bilgin, M. S., Baytaroglu, E. N., Erdem, A., & Dilber, E. (2()16). A review of computer—
aided design/computer—aided manufacture techniques for removable denture fabrication.
European journal of dentistry, 10(2), 286 .

8-Davda K, O. C «.Dillon S, Wu J, Hyde P, Keeling A. (2017). An investigation into the
trueness and precision of copy denture templates produced by rapid prototyping and
conventional means. European Journal of Prosthodontics and Restorative Dentistry, 25(4),
186-192 .

9-Dehurtevent, M., Robberecht, L., Hornez, J.—C., Thuault, A., Deveaux, E., & Béhin, P.
(2017). Stereolithography: a new method for processing dental ceramics by additive
computer—aided manufacturing. Dental Materials, 33(5), 477-485 .

10— Dikova, T., Dzhendov, D., Simov, M., Katreva-Bozukova, | <.Angelova, S., Pavlova, D ,
Tonchev, T. (2015)°. Modern trends in the development of the technologies for production of
dental constructions. Journal of IMAB-Annual Proceeding Scientific Papers, 21(4), 974-981 .
11- Dikova, T., Dzhendov, D & «.Simov, M. (2015)b. Microstructure and hardness of fixed
dental prostheses manufactured by additive technologies. Journal of Achievements in
Materials and Manufacturing Engineering, 71(2), 60-69 .

12-Dizon, J. R. C., Espera Jr, A. H., Chen, Q., & Advincula, R. C. (2018). Mechanical
characterization of 3D—printed polymers. Additive Manufacturing, 20, 44-67 .

13-Dolenc, A. (1994). An overview of rapid prototyping technologies in manufacturing:
Citeseer,pp:111.

14-Dovbish VM, Z. P., Zlenko MA. (2013). Additivnie tehnologii | izdelia iz metala [in
Russian],9,14-71 .

15-Galante, R., Figueiredo-Pina, C. G., & Serro, A. P. (2019). Additive manufacturing of
ceramics for dental applications: A review. Dental Materials, 35(6), 825-846 .

16-Gurung, D. (2017). Technological comparison of 3D and 4D printing. Degree Thesis,
Degree Programme in Plastics Technology 2017, 13-14-16-17 .

17-Homsy, F. R., Ozcan M., Khoury, M., & Majzoub, Z. A. (2018). Marginal and internal fit
of pressed lithium disilicate inlays fabricated with milling, 3D printing, and conventional
technologies. The Journal of prosthetic dentistry, 119(5), 783-790 .

18-Huang, Z., Wang, X. z & «.Hou, Y. z. (2015). Novel Method of Fabricating Individual
Trays for Maxillectomy Patients by Computer-Aided Design and Rapid Prototyping. Journal of
Prosthodontics, 24(2), 115-120 .

19-Hyzy, S. L., Cheng, A., Cohen, D. J., Yatzkaier, G., Whitehead, A. J., Clohessy, R. M,

Schwartz, Z. (2016). Novel hydrophilic nanostructured microtexture on direct metal laser

12



Journal of Hama University — vol.4 -No.11-2021 2021 ée (gaal) saad) — i) slaal) — Bles daals dlaa

sintered Ti—-6Al-4V surfaces enhances osteoblast response in vitro and osseointegration in a
rabbit model. Journal of Biomedical Materials Research Part A, 104(8), 2086-2098 .
20-lan Gibson, I. G. (2015). Additive Manufacturing Technologies 3D Printing, Rapid
Prototyping, and Direct Digital Manufacturing: Springer. In, pp: 4.

21-Inokoshi, M., Kanazawa, M., & Minakuchi, S. (2012). Evaluation of a complete denture
trial method applying rapid prototyping. Dental materials journal, 31(1), 40-46 .

22-Javaid, M., & Haleem, A. (2018). Additive manufacturing applications in medical cases:
A literature based review. Alexandria Journal of Medicine, 54(4), 411-422 .

23-Javaid, M., & Haleem, A. (2019). Current status and applications of additive manufacturing
in dentistry: A literature-based review. Journal of oral biology and craniofacial research, 9(3),
179-185 .

24-Kalberer, N., Mehl, A., Schimmel, M., Miller, F., & Srinivasan, M. (2019). CAD-CAM
milled versus rapidly prototyped (3D-printed) complete dentures: An in vitro evaluation of
trueness. The Journal of prosthetic dentistry, 121(4), 637-643 .

25-Kelly, J. F. (2013). 3D printing: build your own 3D printer and print your own 3D objects:
Que Publishing,pp:65-70.

26-Kim, 8.-B., Kim, N.-H., Kim, J.-H., & Moon, H.-S. (2018). Evaluation of the fit of metal
copings fabricated using stereolithography. The Journal of prosthetic dentistry, 120(5), 693-
698 .

27-Li, H., Song, L., Sun, J., Ma dJ., & Shen, Z. (2019). Dental ceramic prostheses by
stereolithography—based additive manufacturing: potentials and challenges. Advances in
Applied Ceramics, 118(1-2), 30-36 .

28-Liu, Y., Di, P., Zhao, Y., Hao, Q., Tian, J., & Cui, H. (2019). Accuracy of multi-implant
impressions using 3D-printing custom trays and splinting versus conventional techniques for
complete arches. International Journal of Oral & Maxillofacial Implants, 34(4 ) .

29-Maeda, Y., Minoura, M., Tsutsumi, S., Okada, M., & Nokubi, T. (1994). A CAD/CAM
system for removable denture. Part |I: Fabrication of complete dentures. International Journal
of Prosthodontics, 7(1), 17-21 .

30-Methani, M. M., Revilla-Leon, M., & Zandinejad, A. (2020). The potential of additive
manufacturing technologies and their processing parameters for the fabrication of all-ceramic
crowns: A review. Journal of Esthetic and Restorative Dentistry, 32(2), 182-192 .
31-Mounir, M., Atef, M., Abou-Elfetouh, A., & Hakam, M. (2018). Titanium and polyether

ether ketone (PEEK) patient-specific sub—periosteal implants: two novel approaches for

13



Journal of Hama University — vol.4 -No.11-2021 2021 ée (gaal) saad) — i) slaal) — Bles daals dlaa

rehabilitation of the severely atrophic anterior maxillary ridge. International journal of oral and
maxillofacial surgery, 47(5), 658-664 .

32-Negm, E. E., Aboutaleb, F. A., & Alam-Eldein, A. M. (2019 .(Virtual evaluation of the
accuracy of fit and trueness in maxillary poly (etheretherketone) removable partial denture
frameworks fabricated by direct and indirect CAD/CAM techniques. Journal of Prosthodontics,
28(7), 804-810 .

33-0Oh, J.-H., An, X., Jeong (S.-M., & Choi, B.-H. (2019). A digital technique for fabricating
an interim implant-supported fixed prosthesis immediately after implant placement in patients
with complete edentulism. The Journal of prosthetic dentistry, 121(1), 26-31 .

34-@ilo, M., Nesse (H., Lundberg, O. J., & Gjerdet, N. R. (2018). Mechanical properties of
cobalt-chromium 3-unit fixed dental prostheses fabricated by casting, milling, and additive
manufacturing. The Journal of prosthetic dentistry, 120(1), 156. e151-156. e157 .
35-Oliveira (T.T., & Reis,A.C.(2019).Fabrication of dental implants by the additive
manufacturing method: A systematic review.The Journal of prosthetic dentistry,122(3),270-
274 .

36-Onoral, O. (2016). New approaches in computer aided printing technologies. Cumhuriyet
Dental Journal, 19(3), 256-266 .

37-Onoral, O., & Abugofa, A. (2020). Advancements in 3D Printing Technology: Applications
and Options for Prosthetic Dentistry. Cyprus Journal of Medical Sciences, 5(2), 176-183 .
38-Patzelt, S. B., Bishti, S., Stampf, S & «.Att, W. (2014). Accuracy of computer—aided
design/computer-aided manufacturing—generated dental casts based on intraoral scanner
data. The Journal of the American Dental Association, 145(11), 1133-1140 .

39-Peiia, V., Lal, B., & Micali, M. (2014). US federal investment in the origin and evolution
of additive manufacturing: a case study of the National Science Foundation. 3D Printing and
Additive Manufacturing, 1(4), 185-193 .

40-Petrick,l. J., & Simpson, T. W. (2013). 3D printing disrupts manufacturing: how economies
of one create new rules of competition. Research—-Technology Management, 56(6), 12-16 .
41-Petrovic, V., Vicente Haro Gonzalez, J., Jorda Ferrando, O., Delgado Gordillo, J., Ramén
Blasco Puchades, J., & Portolés Grifian, L. (2011). Additive layered manufacturing: sectors
of industrial application shown through case studies. International Journal of Production
Research, 49(4), 1061-1079 .

42— Revilla-Leon, M., & Ozcan, M. (2019)°. Additive manufacturing technologies used for
processing polymers: current status and potential application in prosthetic dentistry. Journal

of Prosthodontics, 28(2), 146158 .

14



Journal of Hama University — vol.4 -No.11-2021 2021 ée (gaal) saad) — i) slaal) — Bles daals dlaa

43—Revi|la—Leén,M.,Sadeghpour,M.,&C)zcan,M.(2019)b.An update on applications of 3D
printing technologies used for processing polymers used in implant dentistry.Odontology,1-8
44-Revilla-Ledn, M., Gonzalez-Martin, O., Pérez Lépez, J., Sanchez-Rubio, J. L., & Ozcan,
M. (2018). Position accuracy of implant analogs on 3D printed polymer versus conventional
dental stone casts measured using a coordinate measuring machine. Journal of
Prosthodontics, 27(6), 560-567 .

45— Revilla-Leén, M., Meyer, M. J., & Ozcan, M. (2019)°. Metal additive manufacturing
technologies: literature review of current status and prosthodontic applications. International
journal of computerized dentistry, 22(1), 55-67.

46-Schulze, C., Weinmann, M., Schweigel, C., KeBler, O., & Bader, R. (2018). Mechanical
properties of a newly additive manufactured implant material based on Ti-42Nb. Materials,
11(1), 124 .

47-Sun, J., & Zhang, F. Q. (2012). The application of rapid prototyping in prosthodontics.
Journal of Prosthodontics: Implant, Esthetic and Reconstructive Dentistry, 21(8), 641-644 .
48-Tamimi, F., Almufleh, B., Caron, E., & Alageel, O. (2020). Digital removable partial
dentures. Clinical Dentistry Reviewed, 4, 1-12 .

49-Tatakis, D. N., Chien, H. H., & Parashis, A. O. (2019). Guided implant surgery risks and
their prevention. Periodontology 2000, 81(1), 194-208 .

50-Torabi, K., Farjood, E., & Hamedani, S. (2015). Rapid prototyping technologies and their
applications in prosthodontics, a review of literature. Journal of dentistry, 16(1), 1 .
51-Tregerman, I., Renne, W., Kelly, A., & Wilson, D. (2019). Evaluation of removable partial
denture frameworks fabricated using 3 different techniques. The Journal of prosthetic dentistry,
122(4), 390-395 .

52-Um, D. (2015). Solid modeling and applications: Springer,pp:1-16-195.

53-Van Noort,R.(2012).The future of dental devices is digital. Dental Materials, 28(1), 3—-12 .
54-Weber, C., Pefa, V., Micali, M., Yglesias, E., Rood, S., Scott «J. A., & Lal, B. (2()13).
The role of the national science foundation in the origin and evolution of additive manufacturing
in the United States. Science & Technology Policy Institute, 1, 10-11-21-22-23 .
55-Yager, S., Ma, J., Ozcan, H., Kilinc, H., Elwany (A., & Karaman, I. (2015). Mechanical
properties and microstructure of removable partial denture clasps manufactured using selective
laser melting. Additive Manufacturing, 8, 117-123 .

56-Zhai, Y., Lados, D. A., & LaGoy, J. L. (2014). Additive manufacturing :making imagination
the major limitation. Jom, 66(5), 808-816 .

15



Journal of Hama University — vol.4 -No.11-2021 2021 ée (gaal) saad) — i) slaal) — Bles daals dlaa

aladiuls il Jamall (suUA alajl) ciacd) Bl 55 CNER) gadl 4 ke dysia due
- .!... "‘ s" - Jbﬁ

** e able * jpaia o daaa
(2021 gl 10 gl 2021 Ol 5 :g)ay))

uaald\

G alal Cuied) Buka Jad (Lol 38 ) 3aas ) (ol ) 2 lall Ligil Juadl) il apaas
il il Jand) ()bl alajl) ciaadld (gl #ladl) & Gl aaluy ) ¢ Auapesi B3leS il Jaedll
il (ol Wilpdie caaid ¢ ( Olail dadu ) Gaag Gl deglia Gy Al 100 e o) A
leie JS (55n3 Lsliia e sana uadd Laiiall zlal) lans Aigs iyl g due s de (S Caald 5 ¢ (e
e (s ¢ Jay sl (450 (e itansY) Baadi 5 %37 stansill s 7 lall o Caas ) Lad lalsn 10
%17 i WVl 2l sl CanSs ¢ cited] a5 Jaly alan gulad 5 %37 shessdll (aens zlall
s (g0 Bpilia Cian¥) bt ¢ Citen) Gaulat 5 %10 LS sl e zlall (o ¢ CianY) Gulas
ol B8] lsh (e hm ¢ zlad) CaiSl Al Gl ol T oyl (Jauly plai gaadan Yy (s Yy
Gal ¢ i) clie gl pald skl Gl bg e ¢ KK LEY) el cudill 4da cluls
e (S desane b ((JWSublinalls ) dal V) 558 dad o Ayl Coamg il 02 o ailly 2d) (g)lasl
adde 3l . AL V) Cle gend) pe 25ladly &Y il Ll aUail) a3 %37 stesil] (mens zlall
Jaeall (lal) aladll crianl) Gabis ol zlal) mlaud o3a Ligdl) dapyha aladiuls Cpdiad) Gajledll s

NSt

AUl daaa C\,J\ ¢ dgi Alga ¢ C—‘:’UL’ Jaxdll L_QJJLSJ\ ‘?B‘)ﬂ Criaw) ¢ LLﬁjﬁ\ Bgd ¢ 3,:;116.43\ Glalst)

cslas daals ‘?A o) Gl 4l ‘?A fale lla®
sles daala (3 QL] b BIS 8 acloe Suf®

16



Journal of Hama University — vol.4 -No.11-2021 2021 ée (gaal) saad) — i) slaal) — Bles daals dlaa

An In-Vitro Comparative Study To Investigate The Different Bonding
Strengths Of Resin Modified Glass lonomer Cement Using Different

Conditioning Materials

Mohammed talal Mansour#* Dr. Atef Abdllah**
(Received: 5 April 2021,Accepted: 10 June 2021 )

Abstract:

Determining the best way to prepare human dentin (which achieves the greatest bond
strength) before applying the resin-modified glass ionomer cement as a reparative material,
as this contributes to the clinical success of the resin—-modified glass ionomer cement. The
research sample consisted of 100 human premolars, which were extracted for orthodontics
reasons ( intact crowns )

It was divided evenly randomly into two subsamples, then each subsample was divided
,according to the method of preparing the followed dentin surface for five equal groups
containing only 10 premolars (conditioning the surface of dentin with phosphorus acid 37%
then applying cement without a bond system, conditioning the surface of dentin with
phosphorus acid 37% and then applying a bond system, then applying the cement, applying
the cement directly without contouring, no scratching, no applying of the bond system.A
horizontal cut was performed for the crowns of the teeth of the sample to detect the dentin,
and then casting them into acrylic molds which is suitable for the measurements of the
stabilization cell of mechanical testing devices, then lathing a special cylindrical mold to
apply the cement samples, and the tensile and shear tests were carried out on these
samples.The study found that the value of the bond strength (in megapixel ) in the group
of conditioning of the surface of dentin with phosphorus acid 37% and then applying of the
bond system was greater compared to the remaining four groups. Accordingly, we advise
older practitioners to use this method of preparation of the dentin surface during applying

of resin—modified glass ionomer cement

Keywords:bond Strength, resin—-modified glass ionomer cement, conditioning materials, dentin

, Smear layer
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Abstract:

Endodontic instrument separation is an unpleasant mishap, could take place during
conservative root canal treatment. This event increases the treatment difficulty
significantly. The aim of this research is to evaluate the attitude and practice of general
dental practitioners and endodontists towards separated endodontic instruments during
treatment procedures. The sample size comprised 232 endodontists and GDPs in Syria,
the survey comprised 7 questions about attitude and practice towards endodontic
instruments separation, the results showed (87.06%) of respondents had experienced
separated instruments with a significantly higher proportion of endodontists (100%)
compared with that of GDPs (82.75%), and overall (42.26%) of respondents
experienced this problem more than three times. Most of this separations occurred in
molars, curved canals and in the apical third of these canals. Only (10.61%) of
respondents succeed in retrieval the instrument out of the canal, (38.93%) of them
succeed in bypassing it. After collecting the responses data were analyzed using chi-

square at the (.05 level of significance.

Key-words: root canal treatment, endodontic instrument separation, bypass, retrieval,

survey.
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1-Introduction:

Endodontics as defined by the American Association of Endodontists (AAE) is: “The branch
of dentistry concerned with the morphology, physiology and pathology of the human dental
pulp and periradicular tissues.” (Eleazer, p ef al. 2017)

The first aim of endodontic treatment is to preserve the pulp vitality. However, when the injury
exceeds the tolerance of the pulp, it requires polypectomy and cleaning and shaping- (Al
Halabiah, H 2017)

Root canal treatment (RCT) may require the use of a variety of instruments including files,
ultrasonic tips, explorers, irrigation needles, Lentulo spirals, spreaders, pluggers, heat-
conducting tips, and many other instruments. (Lambrianidis, T 2017)

In spite of the metallurgical improvements in the design of the endodontic instruments, the
separation of these instruments during canal preparation may still a big concern in the field of
RCT, because when this problem happens, it transforms the case into a more difficult level,
also it is the most common procedural accident that occurs with these instruments during
clinical use. (Sattapan B, ef a/. 2000) (Marti'n B, ef a/. 2003) (Lambrianidis, T 2017)

A review in the literature revealed a prevalence of retained separated instruments between
0.7 and 7.2% in teeth undergoing RCTs. (Crump MC & Natkin E 1970) (Hllsmann M &
Schinkel | 1999) (Spili P et al. 2005) (lgbal MK et a/.2006) (Parashos P & Messer HH 2006)
(Cheung GS et al. 2007)

Although many last studies showed that good prognosis of the remaining separated instruments
depends on bacterial microleakage prevention, and the obturation technique. (Al Halabiah, H 2018)
(Spangberg L, 2001), the mishap of instrument separation (1S), is a frustrating situation for the clinician
as it may prevent the access to the apex and most of the time impedes full length instrumentation,
irrigation and obturation of the root canal. (Vouzara, T ef al. 2018).

We have to keep in mind that the instruments that non-responding to retrieval or bypass attempts,
don’t result in necessarily endodontic treatment failure. Good prognosis of apical separated file linked
to bacterial microleakage prevention, and the obturation technique of choice is thermal vertical
condensation. ( Al Halabiah, H 2018)

Although all the previous studies that discuss the incidence of endodontic instrument separation, it

stills an area of uncertainty (Lambrianidis, T 2017), many studies have investigated the occurrence
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and removal of fractured instruments and other associated factors. However, little information is
available regarding the attitudes and practices of dental practitioners in Syria toward this problem.
The aim of this study was to investigate the attitudes and opinions of (endodontists, GDPs and other
specialists) in Syria towards endodontic instrument separation, also will focus on aspects of the
management of this problem.
2—Materials and methods:
In the initial stage of this study, a pilot survey had been made to make sure that all questions
are understandable (including: 10 endodontists and 10 general dental practitioners (GDPs)).
Then the survey was carried out during 7 days involving 232:

e Group 1: 58 endodontists.

e Group 2: 174 GDPs and other specialists.
The survey involving 9 questions: (6 multi choice questions, 3 close ended questions), about
attitude and practice of the endodontists and general practitioners towards endodontic
instruments separation.
Survey studies can provide information about the knowledge, attitudes, preferences, opinions,
experiences, practices and demographics of participants. (Fink A, 1995)
After collecting the responses, data were entered into SPSS 14 (SPSS Inc., Chicago, IL,
USA). They were analyzed using Chi-Square tests at the (.05 level of significance.
3—-Results:

Daily practice of endodontic:

The vast majority of respondents 228 (97.41%) do RCTs as a daily work in their clinics or
colleges. Whereas only 6 (2.69%) of respondents do not do RCT and they are all GDPs or
other specialists. All endodontists (100%) treat endodontic cases in their clinics as daily
practice.

Using of rotary file systems reusing

A total of (53.2%) of respondents use rotary file systems for root canal preparation whereas
(46.8%) do not. A significantly higher proportion of endodontists (100%) use rotary file
systems compared with that of GDPs and other specialists (51.64%)

Also the vast majority of respondents (92.2%) sterilize and reuse the endodontic instruments
for more than one case, whereas the minority (7.8%) use endodontic instruments for only one

case and do not reuse them.
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Experience of instrument separation during RCTs:

A key question in this survey was whether or not participants had experienced endodontic
instruments separation.

A total of 202 (87.06%) of respondents to the close ended question had experienced this
problem. A significantly clearly higher proportion of endodontists (100%) had experienced this
problem compared with GDPs or other specialists 144 (82.75%).

So a total of 30 (12.94%) who had never experienced this problem are all GDPs or other
specialists.

Rate of instrument separated:

The answers of this multi choice question (how many times have you experienced
separated instrument problem during your RCT practicing?) are:

(Never, one time, two times, three times, more than that)

A total of (42.26%) of respondents experienced IS for more than 3 times, significantly higher
than other answers (1, 2, 3 times), the answers were (24%, 14.3%, 6.5%) respectively.

Table 1: Rate of instrument Separation:

Times of instrument separation 0 1 2 3 more

Percentage of respondents % | %12.94 %24 %14.3 %6.5 %42.26

Type of the tooth:

The vast majority of respondents experienced this problem in molars more than
premolars and anterior teeth as following (84.8%, 1.3%, and 1.3%).

Whereas (12.6%) of them experienced this problem in more than one group of
teeth.

Straight vs curved canal:

The majority of respondents experienced this problem in curved canals (88.7%), whereas only
(2%) of them say it was in straight canal (2%), also (9.3%) Both curved and straight canals.

Table 2: Distribution of instrument separation according to canal curvature:

Type of canal Curved Straight Both

Percentage of
88.7% 2% 9.3%
respondents %
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The third of canal:

The majority of respondents experienced this problem in the apical third (67.2%).

Whereas (32.3%) were in the middle third and only (0.5%) in the coronal third.

Instrument Separation
Distribution

appical
0.5%

0,
s middle

67.2%
coronal

Fig. 1: Instrument separation distribution according to the canal third

The management of the separated instrument:

Overall (38.93%) of respondents who experienced this problem succeed in bypassing the
separation instrument and continued treatment.

Whereas (10.61%) of them succeed in retrieval the instrument out of the canal.

(22.12%) left the instrument after the failure to deal with it.

(7.14%) of GDPs Refer the case to an endodontist immediately.

(27.38%) of GDPs Refer the case to an endodontist after the failure to deal with it.

(

3.57%) of GDPs had no special acting and continued treatment without.

Table 3: Management of instruments separated in the root canal

Management type GDPs Endodontists Total
Bypass 30.95% 62.06% 38.93%
Retrieve 7.14% 20.68% 10.61%

Leave after 23.8% 17.24% 22.12%
Refer to a specialist
7.14% - 7.14%
immediately
Refer to a specialist
27.38% - 27.38%
after trying
No special act 3.57% - 3.57%
Total 100% 100% 100%
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4-Discussion:

Improvements in endodontic instrument alloy, design and instrumentation techniques have
accelerated over the last few decades. However, separation of these instruments remains a
main problem and could occurs suddenly and unexpectedly during root canal preparation
(Halsmann M & Schinkel | 1999). Although many studies have discussed this issue (Hulsmann
M & Schinkel | 1999) (Parashos P & Messer HH 2004) (Spili P et al. 2005), little is known
about attitudes and opinions of dental practitioners (Barbakow F & Lutz F 1997) (Parashos P
& Messer HH 2004). Survey study is a research tool that provides information about opinions,
attitudes and behavior of respondents. (Lydeard S, 1991). However, it is known that such a
research tool should involve not only a carefully planned and prepared set of questions and a
well representative sample size, but also optimize response rates. (Lydeard S, 1991)

The results of our study agree with the study of (Parashos & Messer, 2004) showing that
endodontists in Australia use rotary file systems more than GDPs but in different proportion.
They showed that 22% of GDPs and 64% of endodontists use rotary file systems, whereas in
our survey 100% of endodontists and 51.64% of GDPs and other specialists, as the rotary
systems became more popular during the last few years between dentists in Syria. Resembling
study in the UK showed that 92.6% of the endodontists and 65% of the GDPs use rotary file
systems.

The most common pattern of endodontic instruments disposal was to sterile and reuse them
several times before discarding (92.2%) whatever the type of the instrument, whereas the
minority (7.8%) use endodontic instruments for only one case and do not reuse them and
they are all endodontists. This proportion suggests the need to encourage dentists not to
follow this pattern of use in order to decrease the incidence of instrument separation, as it is
very difficult to precis a number of clinical use for each endodontic instrument, so a single use
was recommended. (Arens FC ef al. 2003)

The majority of respondents (87.06%) had experienced endodontic instrument separation.
This might be explained by the fact that respondents were asked if they have experienced
instrument separation during their practice without asking about the period of time.

A significantly higher proportion of endodontists (100%) had experienced instrument
separation compared with GDPs (82.75%) especially who had experienced this more than 3
times, and this might be explained by the fact that endodontists perform more RCTs than
GDPs and other specialists, the high rate of difficult referral cases that endodontists treat and
because of the use of rotary file systems by endodontists more than other dentists as we

found.

36



Journal of Hama University — vol.4 -No.11-2021 2021 ée (gaal) saad) — i) slaal) — Bles daals dlaa

The results also showed that the rate of separation in molars is significantly higher than
premolars and anterior teeth, this might be because of the anatomical variety and complexity
in molars compering with other types of teeth, and this agreed with the study of (Igbal ef a/.
2006) regarding endodontics graduate program at the University of Pennsylvania, as they
found that 88.8% of the separation instruments were in molars.
As founded by (Iqbal et al. 2006), the incidence of instrument separation varies between
apical third of root canals (82.7%) and (14.8%, 2.5%) for middle and coronal third
respectively. In this context, we found that the separation rate varies from (67.2% to 32.8%)
for apical and middle third respectively.
Interestingly, only 38.93% of the respondents succeed in bypassing the separation part of the
instrument, so it is important to encourage dentists to learn this method, because most
separation instruments can be bypassed in reasonable time without using complicated devices,
especially when it is localized before curvature, so the success rate will be in a high level up
to 68%, (Hulsmaun & Shinkle, 1999), or 87% (Suter et al. 2005). In this context, (27.38%)
of GDPs referred the case to an endodontist after failure to deal with, whereas a small minority
(7-14%) referred the case to an endodontist immediately. (10.61%) of cases was resolved by
retrieval the instrument out of the canal only by endodontists, since retrieval process require
special devices, used usually by them. Only 3.57% of GDPs had no special act towards |S.
5-Conclusion:
The majority of endodontists, GDPs and other specialists experienced the separation of
endodontic instruments during root canal treatment as daily practice especially in the apical
third of curved canals. However, the minority of GDPs and other specialists refer these cases
to endodontists.
This study suggests emphasizing the maximum benefits of interdisciplinary care and the
necessity to learn bypass technique to deal with IS since it is considerable as non-invasive
technique and requires minimum tools, with considerable rate of success.
We hope that our study will serve as a base for future studies on the practice of specialist
and GDPs to reduce common complications in daily practice of endodontics.
Further work needs to be done to establish whether the attitude and practice of the
endodontists and GDPs improve or not during daily practice.
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Marsupialization: A conservative approach for treating dentigerous cyst in

children in the mixed dentition (Case Report).
Dr . Sohael Alzain* Asst.Prof.Dr Mohamed Sabe Alarab* *

(Received: 30 May 2021, Accepted: 27 June 2021)
Abstract

Dentigerous cysts are the most common developmental odontogenic cysts of the jaw
and are usually encountered in the practice of pediatric dentistry. The treatment
modalities range from marsupialization to enucleation of the lesion and are based on
the involvement of the lesion with the adjacent structures. However, loss of a
permanent tooth in the management of a dentigerous cyst can be devastating to a child
marsupialization is the prefer modality for treatment . This case describes the technique
of marsupialization in which we extracted the deciduous first and second molars and
created a window through the extracted socket to decompress the lesion. After 6
months the first and second premolars erupt in the oral cavity and bone healed

completely on panoramic radiograph .

Keywords : Dentigerous cyst, enucleation, marsupialization, mixed dentition .
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Effect of the Application of the Technique of Bulk—
fill Composite Restorations on Microleakage of Primary Teeth (An In-Vitro

Comparative Study)

Rama Mikkawi* * Dr. Reem Alfares*
(Received: S April 2021 ,Accepted: 1 June 2021 )
ABSTRACT:

Objectives: This study aimed to assess and compare the microleakage of two bulk fill and
one conventional composite in class Il restorations of primary posterior teeth.

Materials and methods: This in vitro study was conducted on 60 primary second maxillary
and mandibular molars, which were randomly divided into three groups. Standard class II
cavities were prepared in teeth and restored with Filtek Bulk Fill composite (3M) in group
1, SonicFill 2 bulk fill composite (Kerr) in group 2 and Filtek Z250 conventional composite
(3M) in group 3. Single Bond Universal bonding agent was used in all cavities. The teeth
were them thermocycled 5°-55° (500 cycles) and immersed in mythelene blue 2%. The
teeth were then mesiodistally sectioned and evaluated under a stereomicroscope at 1(0x
magnification. Dye penetration was recorded and data were analyzed using the appropriate
statistical methods.

Results: Analysis showed no statistically differences between the studied groups except for
microleakage between group 1 and 2, in which SonicFill 2 exhibited better results compared
to Filtek Bulk Fill.

Conclusions: Results of this study showed that there is no difference between SonicFill 2
(bulk—fill technique) and Filtek Z250 (layering technique) in restoring class Il restorations in

primary teeth in terms of microleakage, while using SonicFill 2 is advantageous in

comparison with Filtek Bulk Fill (bulk—fill technique).
Keywords: Microleakage, bulk—fill composites, SonicFill 2, Filtek Bulk Fill, Filtek Z250

*PHD in Pediatric Dentistry— Chief of Department of Pediatric Dentistry— Hama University
*MSc Student in Faculty of Dentistry— Hama University.
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Abstract:

The evaluation of the results of clinical training in dental work is of great importance in identifying
problems and trying to avoid them in the future. Therefore, this study was to assess Assessment
of students' knowledge of the College of Dentistry of the detailed stages of restorations of dental
amalgam in children, which is a cross-sectional study that included 200 students in the fourth
and fifth years and postgraduate studies in the Department of Pediatric Dentistry. The general
assessment was made based on the method of restoration by dental amalgam and detailed
according to Macdonald & Avrey 2016 . Information was collected from forms that were
distributed electronically and were filled out, then after 10 days the questionnaire was
redistributed and the same individuals were asked to re—fill it to compare the responses, and a
Kappa test was conducted to check the reliability of their responses, and it reached a value of
0.81. The questionnaire consists of 14 questions, the questionnaire contains two parts: in the
first section Data were collected on students (gender — educational stage), and the second
section included questions about the details of the stages of applying dental amalgam from
preparing the predicate until removing it. The questionnaire was sent to 200 individuals via e-
mail for a month and the data was collected after signing the informed consent attached to the
questionnaire. Of 166 participants, a response rate of 83%, 65% for fourth-year students, 30%
for fifth—year students, and 5% for postgraduate students, The percentage of those who use the
rubber barrier during the restoration was 43%, and by 67% to use the MOD, and the majority of
57% do not make sure of the width of the post when applying, noting that the problems of
application of the support are concentrated after the stability of 31% and the increased height of
the support strip is 32%, and a high percentage of the knowledge of the application was noticed.
The vestibule of the backing is 88%, but with a lack of knowledge of the stages of polishing and
sculpting in general, and a lack of knowledge of methods for examining plates after completion,
and thus the stages of carving and polishing amalgam and methods of examining dishes formed
the clearest weaknesses of students and practitioners of dental amalgam restorations on

temporary molars.

key words: Dental amalgam — questionnaire — temporary molars
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Evaluation of Maxillary Complete Denture Bases Retention Using Two

Different Border Molding Materials

”A comparative clinical study”

Dr. Ali Alnokari* Dr. Majd Salman**
(Received: 20 May 2021, Accepted: 11 July 2021 )
Abstract:

Introduction: The objective of border molding procedure is to get peripheral seal to achieve
a retentive denture. Border molding record is influenced by the material and technique. Aim:
To compare the single-step border molding technique using putty viscosity of Poly vinyl
siloxan addition silicone with sectional border molding technique using low fusing impression
compound by evaluating the retention of heat cure trial denture bases. Materials and
Methods: Twelve completely upper edentulous patients were selected to evaluate the
retention of acrylic denture bases provided by two different final impression
techniques(sectional border molding using low fusion impression compound, single step
border molding using putty viscosity of PVS )and the two techniques followed by a final
wash impression using light bodied of PVS material, then a digital force meter was used
to measure retention strength provided by each technique. Results: the statistical analysis
showed no significant difference in bases retention between the two border molding
techniques. Conclusions: within the limits of this study ,it can be concluded that single step

border molding using putty silicon provided similar clinical retention on denture bases

compared to sectional border molding using low fusing impression compound.

Keywords: border molding, Polyvinylsiloxane, Peripheral seal,Final

Impression,Retention.
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A Comparative Study of the Retention Force of Flexible Clasps for Non-
Metal Clasp Removable Partial Dentures in Different Undercuts

(An In-Vitro Study)
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Abstract:

The metallic appearance of removable partial denture clasps is not acceptable for most
patients. Recently, non—metallic clasp removable partial dentures have appeared in which all
elements of framework from metal except the clasp’s retention arm of flexible acryl which is
part of the flexible acrylic base. This contributed to overcoming the undesirable metallic
appearance of the removable partial dentures’ chromium-cobalt clasps.

The aim of this research is to make a laboratory comparison of retention force between
chromium—cobalt clasps at a retention depth of (.25 mm and flexible clasps at three retention
depths (0.25 -0.50 — 0.75 mm). The research sample consisted of 48 clasps, divided into
four groups. Each group consists of 12 clasps. A metal mold of the first upper molar was
made. And an acrylic base was made for this metal mold. The 48 clasps were made according
to the type of material and the depth of retention for each group. The data were analyzed
using the t-student test (P <.05).It was found that the values of the amount of retention force
in the chromium cobalt clasps group were greater than the amount of retention force in the
flexible clasps groups and statistically significant (P = 0.001). Within the limitations of this
study, we can say that the amount of retention force of chromium—cobalt clasps is statistically,
significantly higher than the flexible clasps even if used at a large retention depth (0.75 mm).
And the depth of (.75 mm in flexible clasps offers the highest amount of retention compared
to the depths of 0.25 mm and (.50 mm. We recommend using a retention depth of (.75 mm

when using flexible clasps to achieve a larger retention.

Key words: removable partial dentures, metal framework, non—metal clasp removable partial

dentures, clasps, cobalt chromium alloys, flexible clasps, retention depth.

“Lecturer (Ph.D. Removable Prosthodontics) — Head of Removable Prosthodontics Department- Vice

Dean for Administrative and Student Affairs—Faculty of Dentistry — Hama University
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Abstract:

Background: GA has been a useful modality for offering dental treatment to young children
with rampant caries and children with special care needs who do not cope well with clinical
dental care. However, there is a need to understand the environment of paediatric dentists
performing the treatment under GA to provide safe and optimal care. Materials and
Methods: The Anaesthetic Theatre Educational Environment Measure ATEEM was utilised
to assess the perception of educational atmosphere among postgraduate paediatric dentists
performing treatment under GA in the Department of Pediatric Dentistry in Damascus
University between 2018-2020. Online Arabic questionnaire designed by Google forms with
40 items, was designed. Results: About 23 postgraduate pediatric students included in the
study in which 61% were males and 39% were females. The total mean ATEEM score was
124.14+31.91 indicating that the positive perception towards educational environment.
However, a lower score was obtained after answering question 1 (1.08) and question 13
(1.80). The mean score of PAU was 28.30+3.98. The mean score of PAT was 31.26+9.44.
The PW/PS was 2(0.86+5.8. The mean score of PTT was 15.47+5.03. The mean score of
PLO was 28.21+9.17. Conclusion: The ATEEM scale provided information about the
educational environment for paediatric dental postgraduates who provide dental care under
GA, as well as highlighted the gaps and strengths that could be considered in the future to
provide a supportive and warm environment for pediatric dental students and ensure safe

integrated dental treatment under GA.

Keywords: Educational environment, ATEEM Measure, Syria, Pediatric Dentist.
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1- Introduction
General anaesthesia has been widely described as a useful modality for offering dental
treatment. It is indicated for dental management of young children with rampant caries and
for children with special care needs who do not cope well with clinical dental care (Al Sakarna
et al 2015). However, it does carry the risk of some morbidity and occasionally mortality (Lim
& Borromeo 2017).
Previous studies have reported increased morbidity among healthy children undergoing simple
dental procedures under general anaesthesia (Alpert 1957, Malhotra 2008). This was related
to error in administration of anaesthesia or conditions with substandard monitoring, assistance
and resuscitation equipments (Hu et al 2018).
There is a need to understand the environment of health professionals performing dental
treatment under general anaesthesia in order to provide safe and optimal health care to
children under GA. The educational environment has a great impact on performance of
paediatric dentists and their outcomes. It can influence their behaviour, attitude and values
(Pai et al 2014).
The Anaesthetic Trainee Theatre Educational Environment Measure (ATEEM) was developed
to measure the educational environment for trainee anaesthetists in the theatre setting (Holt
& Roff 2004) as it can also enable trainers to diagnose problem areas in their own theatre
educational environment. The ATEEM was considered as a valuable tool that can be used to
judge the quality of teaching and learning as well as the realization of the aims and objectives
of education (Holt & Roff 2004). Therefore, the present study has utilised the ATEEM in order
to provide a baseline reading and a diagnostic analysis about the educational environment of
postgraduate students in the Department of Paediatric Dentistry at Damascus University,
performing dental treatment under GA.
2- Materials and Methods
The ATEEM measure, which was developed by Holt and Roff, in 2004, was used in order to
assess the perception of educational atmosphere among postgraduate paediatric dentists
performing treatment under GA( Holt & Roff 2004). The ATEEM consists of 40 items that
cover five domains including:
o Eight items for assessing perception of autonomy PAA (Q5, Q10, Q15, Q20, Q25, Q29,
Q33, and Q36) with a maximum score of 32.
e Ten items for assessing Perception of Atmosphere PAT
(Q4,Q9,Q14,Q19,Q24,Q28,Q32,Q35,Q38,and Q40) with a maximum score of 40.
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e Seven items for assessing perception of workload/ supervision/ support PW/PS (Q3, Q8,
Q13, Q18, Q23, Q27, Q31) with a maximum score of 28.

e  Five items for assessing perception of teachers and teaching PTT (Q2, Q7, Q12, Q17,
Q22) with a maximum score of 20.

° Ten items for assessing perception of learning opportunities and orientation to learning
PLO (Q1,Q6,Q11,Q16,Q21,Q26,Q30,Q34,Q37,Q39) with a maximum score of 40. The

ATEEM was translated and uploaded into Google forms. The link was
https://docs.google.com/forms/d/1PzkOztKK4Be9GJg44gmWrfzrPObWTSvzUTFE72_Jjwks/e
dit
All current postgraduate students in their first and second year in the Department of Pediatric

Dentistry in Damascus University between 2018-2020 were invited to fill the questionnaire
through distributing the link of the questionnaire using WhatsApp. Data collected after two
weeks. About 23 postgraduates responded, and filled the questionnaire in which 61% of the
students were males and 39% were females. The response rate was 75%. Each item scored
on a five—point scale. Likert scale of () to 4 namely; 4 for ‘‘strongly agree’’, 3 for ‘‘Agree”’,
2 for ““‘Uncertain’’, 1 for ‘‘Disagree’’ and ( for ‘‘Strongly disagree’’. The ATEEM has a
maximum score of 160 (Holt & Roff 2004). Statistical analysis was performed in SPSS Version
25 (SPSS Inc, Chicago, IL, USA). The descriptive statistics was applied. Mean and standard
deviation (SD) together with minimum and maximum values, mean difference with 95 %
confidence internal, frequencies and percentages of subjects in the light of their gender were
calculated. The ATEEM mean score for all items of all participants were also measured. Group

comparisons of the ATEEM scores were conducted using t-test to determine the significance

difference between males and females in the ATEEM mean scores. P<().05 was considered
as the significant level. To analyse the internal consistency of the Arabic version of ATEEM,
Cronbach’s alpha was used. The findings related to the mean scores of the 40 items of
ATEEM obtained from males and females are presented in Table 1.

3- Results

About 23 postgraduates paediatric dental students were included in the study in which 61%
were males and 39% were females. The findings are presented in Table]. The total mean
ATEEM score was 124.14+31.91 indicating that the positive perception towards educational
environment. The internal consistency of ATEEM was (0.97. The minimum score was 52 and
maximum score was 158. However, a lower score was obtained after answering question 1
“There are opportunities for learning all desired clinical skills" (1.08) indicating the

negative perception of students towards decreased opportunities for learning all desired clinical
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skills. In addition, the low mean score of question 13 “ There is an informative anaesthetic
trainee handbook” (1.80) was also observed to reflect the lack of informative anaesthetic
trainee handbook.

Concerning all items investigated, there was no significant difference between males and
females except for Q10 “/ am aware of my anaesthetic role in theatre’” and Q 15 “/ feel/
responsible and accountable for the care given to my patients” as females significantly
expressed more agreement with the two items than males (~-0.009).

Concerning the assessment of each subdomain, all subdomains scored close to or above
70%, as shown in Table 2. No significant difference was found between males and females.
The mean score of Perception of autonomy PAU was 28.30+3.98. The mean score of
Perception of Atmosphere PAT was 31.26129.44. The Perception of Workload,
Supervision Support, PW/PS, was 2(0.86+5.8. The mean score of Perception of teacher
and teaching PTT was 15.47+5.03. The mean score of Perception of learning
opportunities and orientation to learning PLO was 28.21+9.17. All ATEEM domains had
Cronbach’s alphas greater than (.9, suggesting that questions in each domain correlates well

and that internal consistency is acceptable (Table 2).
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Table(l): The 40-Item ATEEM in Arabic and mean scores obtained in males and

females.
P value iy anl) augiall iyl oy gial) Ay | Jaugial Sl add
@lrall aal! @baall ) @baaall ) items N
sD Total mean &l &l JsSall JsSall
SD for Mean for SD for Mean
females females males for
males

Perception of autonomy
0.53 0.78 3.43 0.75 3.5 0.86 3.3 D e aalia By ua cuail oy Q5
Teaching is done at
appropriate time not
affecting vigilance
0.009 0.2 3.95 0 4 0.3 3.8 eadal) cad Adud) dallaal) je el Q10
alad)
| am aware of my anesthetic
role in theatre
0.009 0.2 3.95 0 4 0.33 3.8 Ale ) e Dplually Al josalls judl Q15
$lasal dasial)
| feel responsible and
accountable for the care
given to my patients
0.20 0.77 3.65 0.85 3.5 0.7 3.7 Alghaall o qulia (giwa 8! Q20
G
| have an appropriate level of
clinical responsibility
0.38 0.94 3.47 1.08 3.4 0.72 3.5 Gluds 8 ol aladl) malde (dci ui Q25
(ohiuall (B qupail)
| am clear about the learning
objectives of the theatre
teaching session
0.72 1.23 3.17 1.2 3.2 1.32 3 cipdial) g clall Jad) dad (@l Q29
Sl
| discuss the anesthetic plan
of cases with the theatre
teacher
0.71 0.75 3.73 0.82 3.7 0.66 3.77 bl Jad) dib a3 i Q33
| am encouraged to visit
patients preoperatively
0.63 1.31 2.91 1.36 2.7 1.26 3.11 ALl e ks 0 Wi dla - Q36
alilasl) 43,8 gA Aladl)
| am encouraged to
participate in the theatre
setting
Perception of Atmosphere
0.6 1.03 2.56 1.09 2.5 1 2.6 Taa g ¥ Qguaially Ogalal) Q4
eyl
Surgeons do not like the

noise of theatre teaching
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0.92

0.56

0.87

0.09

0.71

0.95

0.73

0.19

0.2

Perception of Workload/ supervision/ support

0.86

0.83

1.01

1.53

1.28

1.27

1.23

1.22

1.07

1.09

3.3

3.08

3.04

3.43

3.26

3.21

1.26

1.08

1.6

1.4

1.2

0.9

1.13

1.08

3.4

3.07

3.3

2.7

3.14

2.9

3.07

3.07

3.57

3.2

3.3
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1.09

1.09

1.3

1.26

1.1

1.3

1.09

1.22

3.2

3.3

3.2

3.5

3.11

3.1

3.3

3.2

3.2

ot gi;\:l.ui 2 Ay e -]
cillasl) 482
| experience friendly
relations with my teachers in
theatre
033933 agan Jasl cpdll aliil)
The people | work with are
friendly
85 e Qgupd) Oshpdall Jara
ol plia¥) e g2
My clinical teachers promote
an atmosphere of mutual
respect
B Guiall (uld o uad sy
Gripmad) quyail)
There is sex discrimination
in this post
o s (i 00 0 s
| feel part of a team working

here
(ohiaal) pdlh ga 2> O glad gl
clileal) 482 9
| have good

collaboration with theatre
staff
Obpdally it B B (gl
el
Myclinical teachers have
established good rapport
with me
LWl g e Jae i jeal
Byl Al chladiuls
| feel able to ask the
questions | want
Oa clblaal) 32 B Aapll e
il e o laial) Jualsil) Cua
Liga
| feel comfortable in theatre

socially

B Bgan ANl ale ipdy
| receive effective
supervision from the clinical
teachers

Guml) iyl ) Jpagh ke
Bsdal) Ao Jguanll Lugs
My clinical teachers are

accessible for advice

Q9

Q14

Q19

Q24

Q28

Q32

Q3s

Q38

Q40

Q3

Q8
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0.26 1.49 1.8 1.33 1.64 1.76 2.11 dsa quaiall (gald)) Ui e QI3
alad) addl ciad duiad) dadleal)
There is an informative
anesthetic trainee handbook
0.20 0.71 3.6 0.61 3.7 0.88 3.5 Jdeaall iife ¢ Adiual) 130 ua Q18
B S B 0 Bl o
At this hospital | have
access to help from more
experienced colleagues
0.48 1.1 2.9 1.16 3.14 1 2.6 @Jﬁw@.bggé@ui Laie | Q23
Blalal) Laddeal) slief Cabdd (diamy
e e
Whenever | should
participate in formal
educational programs | get
relief from theatre duties
0.06 1.36 2.6 1.5 2.5 1.1 3 AU Gyl il LAl Q27
I receive the necessary
clinical supervision
0.1 1.13 3.2 1.23 3.14 1.01 3.4 M\ua‘_s».d\ dadl cce | Q31
Jaiaa
My workload in this job is
fine
Perception of teacher and teaching
0.1 1.12 3.4 1.32 3.2 0.7 3.6 gm.uu.wmuh 30 by ) Q2
The teaching helps to
develop my confidence
0.39 1.39 3.04 1.32 3.07 1.58 3 (PSS gkl e Cipdiall (sl Q7
The teacher helps to develop
my competence
0.21 1.1 3.04 1.07 3.07 1.22 3 @ Osmd) Qapaad) Jeliy, | Q12
e i JSs Rdial) 12
Capial)
The clinical teachers in this
hospital interact well with
trainees
0.3 1.34 3 1.5 2.8 1.09 3.22 ‘_,éo,me Ogipmadl Osalaadl | Q17
My clinical teachers are fair
in their evaluations
0.19 1.1 2.9 1.24 3 0.92 2.8 dardl Jalia Oguppmal) Ogalaall zida | Q22
Tyas
My clinical teachers are clear
in their teaching
Perception of learning opportunities and orientation to learning
0.14 0.84 1.08 0.78 1 0.97 1.22 Chlgal) puan abeil ajd dllia Q1
Aaglal Ayl
There are opportunities for
learning all desired clinical

skills
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0.48

0.15

0.15

0.04

0.79

0.78

0.81

0.86

1.3

0.72

1.31

1.06

1.26

1.6

0.99

2.5

3.22

2.5

3.3

3.04

2.4

3.4

1.14

0.63

1.05

1.26

1.01

2.2

3.07

3.6

2.7

2.5

3.2

2.9

2.3

3.5
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1.22

0.72

0.88

0.86

1.5

1.3

1.01

3.5

3.4

2.5

3.44

3.2

2.5

3.4

b cbilaall d0g b Gayail) AG)
il JlkY) Ll il c¥laa
Cilabia) Ciagiog ) alal) padsl)
o daldl) alaryy
| receive theatre teaching in
anaesthetic specialty areas
targeted at my learning
needs
Ao gana duyslaay alall ajh gal
Ayl lelal) o Aegita
| have opportunities to learn
and practice a variety of
clinical procedures
Al cllgal) cluis) Lo B U
cllaal) 48 b Ll
| am able to acquire
adequate technical skills in
this post
Gl Cpapdiall Bua (a) dlia
Uar S8 agat Jus) A O sl
There are good opportunities
for trainees who fail to
complete their training
satisfactorily
o T G i malin g
Oa wll degiia Byl Ao Jguanl)
celay!
There is a clinical training
program here that allows me
to get first-hand experience
in a range of procedures
Llaal) clelaY) Gluisy Lajll gl
(et (Sienal daalial)
| have the opportunity to
acquire the appropriate
practical procedures for my
level of training (e.g.
fibreoptic intubation/
subtenons nerve block)
Al B alaill ania sajd (ol
| have the opportunity for on
the job learning
M G ot mali 32
There is a systematic
clinical training program
Adall (3 dabedl Laa S of gan
Much of what | learn seems

relevant to my career

Q6

Q11

Q16

Q21

Q34

Q37

Q39
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Table( 2): The ATEEM domains and mean score, minimum, maximum, mean

difference, confidence interval and Cronbach's Alpha in males and females.

Domain All pediatric Female=14 Male=9 Minimum = Maximum P value Cronbach's Mean Difference

Dentists Alpha (95% confidence
Interval)

PAU(total 28.30+3.98 28.28+4.3 28.333.5 21 32 0.21 0.945 0.047 (-3.57-3.66)

points=32)

PAT (total 31.2649.44 30.92+9.86 31.77+9.31 | 11 40 0.80 0.931 0.84(-7.73-9.42)

points=40)

PW/PS(tota = 20.86%5.8 20.78+6.45 21+5.26 7 28 0.4 0.928 0.21(-5.14-5.57)

| points=28)

PTT(total 15.47+5.03 15.28+5.86 15.77£3.70 2 20 0.35 0.929 0.49(-4.08-5.06)

points=20)

PLO( total 28.21+9.17 27.21+9.78 29.77+8.46 9 38 0.42 0.919 2.56(-5.70-10.83)

points=40)

4- Discussion
General anaesthesia may be indicated to facilitate surgical procedures, such as the extraction

of primary and permanent teeth in a single visit, offer preventive and restorative care such as
fissure sealants, composite fillings, amalgam restorations and stainless steel crowns.

A review conducted by the Helsinki Public Dental Service in Finland found that the main
reasons for treatment under GA were extreme non—cooperation (65%), dental phobia (37%),
and an urgent need for treatment (26%) (Lim & Borromeo 2017).

Behaviour has been a critical factor in determining the approach that should be adopted for
dental management.

Other factors such as the general health of the patient, the number of affected teeth and
complexity of the procedure, quality and quantity of treatment required and the cost may be
relevant to the decision to offer treatment under GA (Lim & Borromeo 2017). Other work in
Jordan has found that GA was used in 45 per cent of young children because of extensive
caries in 33 per cent of special needs patients and 13 per cent of children with behaviour
management problems (Al Sakarna et al 2015).

Understanding the complexity of the dental management of children under GA can reduce

errors and avoid performance problems worsened by stress and fatigue related to anaesthetic
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and dental clinical practice. Team work is essential for dental management of children under
GA in which the dental surgeon, anaesthetist, and nurse assistant all have their own duties
and must work together to facilitate care and manage any complication (Alpert 1957).
Several measures were designed to assess the educational environment in medical schools.
The Dundee Ready Education Environment Measure DREEM has been used with 50 items
to assess the educational environment for undergraduate students in medical schools (Roff et
al 1997). Postgraduate Hospital Education Environment Measure (PHEEM) with 40 items was
also designed to assess the environments in hospitals (Vieira 2008) and Surgical Theater
Educational Environment Measure (STEEM) (Zeb et al 2017).

Previous work has recommended using The ATEEM to enable trainers to ‘diagnose’ problem
areas in their own theatre educational environment (Holt & Roff 2004). Therefore, this study
utilised the ATEEM to measure the learning environment of postgraduate paediatric dentists
undertaking dental treatment under GA.

Previously, Universities in the Arab World have translated and validated DREEM into Arabic
as it was utilised in Arabic countries for medical schools at King Abdul Aziz University, Umm
Al-Qura University in Saudi Arabia and Sana’a University Medical School in the Republic of
Yemen (Roff 2005, Al-Mohaimeed 2013, Dashash 2020). However, there is no previous
attempt to design the Arabic version of ATEEM. Therefore, in this study, the ATEEM was
translated into Arabic and validated it. The results showed acceptable internal consistency of
the instrument, as the Cronbach’s alpha was (0.93. The Arabic ATEEM has been a reliable
and simple tool for assessing the clinical educational environment in the operating room for
paediatric trainees performing dental management under GA in Damascus University. It
provided with useful baseline information for curriculum planners and designers of training
programs in Paediatric Dentistry. Postgraduate paediatric dentists displayed more positive
than negative perceptions about their educational environment in the department.

The total Mean score of ATEEM was 124.14/160. Similar results were obtained in a study
undertaken in Pakistan in 2017, which investigated 3( trainees and found that the total mean
score of ATEEM was 117.16/160 (Zeb et al 2017).

The analysis of questions, demonstrated the presence of several positive features related to
learning objectives of the course and teaching.

However, lower score was obtained after answering question 1 “There are opportunities for
learning all desired clinical skills’ and question 13 «There is an informative anaesthetic
trainee handbook” (1.80) indicating decreased opportunities for learning all desired clinical

skills and the lack of is an informative anaesthetic trainee handbook.
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In fact, to meet the needs of children and provide the best, safe and satisfactory health
management, proper training should be emphasised, and supported (Al-Hakim & Gong 2012,
Goh et al 2013). There is a need to increase the learning opportunities for paediatric
postgraduates to achieve the best outcome. Any disruption in the patient journey in
preoperative, anaesthetic, operating and recovery areas can create stress, fatigue and
predispose surgical team to errors, which could lead to adverse events (Al-Hakim & Gong
2012, Goh et al 2013). Acknowledging the fact that building a teamwork structure is time-
consuming and challenging, the benefits and effectiveness are worth the extra effort (Wang et
al 2012). Therefore, the concept of patient care should be well included in training programs,
defined in a systematic approach, instructions and guidelines together with handbooks which
can develop individuals to work together should be designed (Wang et al 2012, David 2004)
together with identification of responsibilities for each member.

The findings of subdomains indicated that the perception of autonomy PAU was the highest
(mean score was 0.87%, 28/32), whilst the Perception of learning opportunities and
orientation to learning PLO was the lowest (mean score was 70%, 28/40). This strongly
suggest that the faculty should support learning opportunities and self-directed.

Similar findings were obtained in a Pakistani study as the mean score of PAV, PAT, PW/PS,
PTT, and PLO were 25.1, 27.5, 20.1, 15.3 and 29.1 respectively(Zeb et al 2017).

Previous research undertaken by Vongspanich et al (2020) found that the perceptions of
learning opportunities and orientation to learning were highest, with a mean percentage of
81.0% (mean score 32.4/40), while perception of the atmosphere was the lowest (mean score
27.7/40, 69.2%).

Acknowledging the small sample size of this study, a baseline and a diagnostic analysis of
the educational environment has been established.

The present study has provided evidence that educational environment of the postgraduate
paediatric dentists undertaking treatment under GA requires some improvement. It addressed
the need for further support and engagement of academic staff to provide the best learning
opportunities that can positively affect the clinical outcome of patients in need.
5-Conclusion

The ATEEM scale provided information about the educational environment for paediatric dental
postgraduates who provide dental care under GA, as well as highlighted the gaps and
strengths that could be considered in the future to provide a supportive and warm environment
for pediatric dental students and ensure safe integrated dental treatment under GA. Further

work is still needed to investigate other clinical environment related to Syrian medical faculties
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at undergraduate and postgraduate levels. This would be an essential task for future

professional life of students and for optimal health care.
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In-Vitro Comparative Study to Evaluate The Marginal Fit of Two Types of

Provisional Crowns Cemented with Different Luting Cements.
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Abstract:

When we prepare the teeth, we remove some of tooth tissues or restorations form the
abutment. and after we finish the preparation, the tooth will be uncover and we can't make a
proper final restoration immediately because of the time that we need to manufacture the
restoration in the laboratory so the practices should give their patient a provisional restoration
covers the space of the final one. so that the provisional restoration in consider ed a main
part in treatment of plan for fixed prosthodontics patient and this restoration must have a
good marginal fit ,and after the adhesive it reduce the marginal leakage to protect the abutment
and periodontal tissue. The aim of the study is to compare and evaluate marginal adaptation
for provisional restoration manufactured by CAD-CAM technology and manufactured by the
direct method and adhesive with cements with eugenol or free of it. The research sample
consisted of / 40 / newly extracted premolars that were divided randomly into four equal
groups according to the method used in the manufacture of temporary restoration and the
substance of its adhesive as follows: (The first group: restoration by the direct method and
cement containing eugenol /Trantemp and temp bond/) (The second group: restoration by the
direct method and cement that does not contain eugenol /Trantemp and temp bond NE/)
(Group lll: restoration by the indirect method and cement containing eugenol /PMMA and
temp bond/) (Group IV: restoration by the indirect method and cement that does not contain
eugenol and /PMMA temp bond NE/).The marginal applicability was evaluated before and
after cementation

:The results showed that the indirect temporary restoration has achieved better marginal fit,
where the marginal gap was less before and after cementation, when compared with direct
temporary restoration:

In addition, it was found that there was a direct effect of adhesive cement on increasing the
marginal gap after cementation and when we study the marginal leakage, the indirect

restoration cemented with free Eugenol cement has less marginal leakage than the other

group

KEY WORDS: Provisional restoration, marginal fit, marginal leakage, CAD CAM, PMMA
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Objectives of the Journal

Hama University Journal is a scientific, coherent, periodical journal issued annually by
the University of Hama; aims at:

1- publishing the original scientific research in Arabic or English which has the
advantages of human cultural knowledge and advanced applied sciences, and
contributes to developing it, and achieves the highest quality, innovation and
distinction in various fields of medicine, engineering, technology, veterinary
medicine, sciences, economics, literature and humanities, after assessing them by
academic specialists.

2- publishing the distinguished applied researches in the fields of the journal interests.

3- publishing the research notes, disease conditions reports and small articles in the
fields of the journal interests.

Purpose of the Journal:

* Encouraging Syrian and Arab academic specialists and researchers to carry out their
innovative researches.

* It controls the mechanism of scientific research, and distinguishes the originals from
the plagiarized, by assessing the researches of the journal by specialists and experts.

» The journal seeks the enrichment of the scientific research and scientific methods,
and the commitment to quality standards of original scientific research.

 Aiming to publish knowledge and popularize it in the fields of the journal interests and
specialties, and to develop the service fields in society.

* Motivating researchers to provide research on the development and renewal of
scientific research methods.

* It receives the suggestions of researchers and scientists about everything that helps
in the advancement of academic research and in developing the journal.

» popularization of the aimed benefit through publishing its scientific contents and
putting its editions in the hands of readers and researchers on the journal website and
developing and updating the site.



Publishing Rules in Hama University Journal:

1. The material sent for publication have to be authentic, of original scientific and
knowledge value, and should be characterized by language integrity and
documentation accuracy

2. It should not be published or accepted for publication in other journals, or rejected
by others. The researcher guarantees this by filling out a special entrusting form for
the journal.

3- The research has to be evaluated by competent specialists before it is accepted for
publication and becomes its property. The researcher will not be entitled to withdraw
research in case of refusal to publish it.

4. The language of publication is either Arabic or English, and the administration of the
journal is provided with a summary of the material submitted for publication in half a
page (250 words) in a language other than the language in which the research has
been written, and each summary should be appended with key words.

Deposit of scientific research for publication:

Firstly, the publication material should be submitted to the editor of the journal in four
paper copies (one copy includes the name of the researcher or researchers, the
addresses, telephone numbers. The names of the researchers or any reference to their
identity should not be included in the other copies). Electronic copy should be
submitted, printed in Simplified Arabic, 12 font on one side of paper measuring 297 x
210 mm (A4). A white space of 2.5 cm should be left from the four sides, but the number
of search pages are not more than fifteen pages (pagination in the middle bottom of
the page), and be compatible with (Microsoft Word 2007 systems) at least, and in
single spaces including tables, figures and sources , saved on CD, or electronically
sent to the e-mail of the journal.

Secondly, The publication material shall be accompanied by a written declaration
confirming that the research has not been published before, published in another
journal or rejected by another journal.

Thirdly, the editorial board of the journal has the right to return the research to improve
the wording or make any changes, such as deletion or addition, in proportion to the
scientific regulations and conditions of publication in the journal.

Fourthly, The journal shall notify the researcher of the receiving of his research no
later than two weeks from the date of receipt. The journal shall also notify the
researcher of the acceptance of the research for publication or refusal of it immediately
upon completion of the assessment procedures.



Fifthly, the submitted research shall be sent confidentially to three referees specialized
in its scientific content. The concerned parties shall be notified of the referee's
observations and proposals to be undertaken by the candidate in accordance with the
conditions of publication in the journal and in order to reach the required scientific level.

Sixthly. The research is considered acceptable for publication in the journal if the three
referees (or at least two of them) accept it, after making the required amendments and
acknowledging the referees.

- If the third referee refuses the research by giving rational scientific justifications which
the editorial board found fundamental and substantial, the research will not be
accepted for publication even if approved by the other two referees.

Rules for preparing research manuscript for publication in applied colleges

researches:

First, The submitted research should be in the following order: Title, Abstract in Arabic
and English, Introduction, Research Objective, Research Material and Methods,
Results and Discussion, Conclusions and Recommendations, and finally Scientific
References.

- Title:

It should be brief, clear and expressive of the content of the research. The title font in
the publishing writing is bold, (font 14), under which, in a single — spaced line, the name
of the researcher (s) is placed, (bold font 12), his address, his scientific status, the
scientific institution in which he works, the email address of the first researcher, mobile
number, (normal/ font 12). The title of the research should be repeated again in English
on the page containing the Abstract. The font of secondary headings should be (bold/
font 12), and the style of text should be (normal/ font 12).

- Abstract or Summary:
The abstract should not exceed 250 words, be preceded by the title, placed on a
separate page in Arabic, and written in a separate second page in English. It should
include the objectives of the study, a brief description of the method of work, the results
obtained, its importance from the researcher's point of view, and the conclusion
reached by the researcher.

- Introduction :

It includes a summary of the reference study of the subject of the research,
incorporating the latest information, and the purpose for which the research was
conducted.



- Materials and methods of research:
Adequate information about work materials and methods is mentioned, adequate
modern resources are included, metric and global measurement units are used in the
research. The statistical program and the statistical method used in the analysis of the
data are mentioned, as well as, the identification of symbols, abbreviations and
statistical signs approved for comparison.

- Results and discussion :

They should be presented accurately, all results must be supported by numbers, and
the figures, tables and graphs should give adequate information. The information
should not be repeated in the research text. It should be numbered as it appears on
the research text. The scientific importance of the results should be referred to,
discussed and supported by up-to-date resources. The discussion includes the
interpretation of the results obtained through the relevant facts and principles, and the
degree of agreement or disagreement with the previous studies should be shown with
the researchers' opinion and personal interpretation of the outcome.

- Conclusions:
The researcher mentions the conclusions he reached briefly at the end of the
discussion, adding his recommendations and proposals when necessary.

- Thanks and acknowledgement:

The researcher can mention the support agencies that provided the financial and
scientific assistance, and the persons who helped in the research but were not listed
as researchers.

Second- Tables:

Each table, however small, is placed in its own place. The tables take serial numbers,
each with its own title, written at the top of the table, the symbols *, ** and *** are used
to denote the significance of statistical analysis at levels 0.05, 0.01, or 0.001
respectively, and do not use these symbols to refer to any footnote or note in any of
the search margins. The journal recommends using Arabic numerals (1, 2, 3 ...... ) in
the tables and in the body of the text wherever they appear.

Third- Figures, illustration and maps:

It is necessary to avoid the repetition of the figures derived from the data contained in
the approved tables, either insert the numerical data in tables, or graphically, with
emphasis on preparing the figures, graphs and pictures in their final shapes, and in
appropriate scale and be scanned accurately at 300 pixels / inch. Figures or images
must be black and white with enough color contrast, and the journal can publish color
pictures if necessary, and give a special title for each shape or picture or figure at the
bottom and they can take serial numbers.



- Fourth- References:

The journal follows the method of writing the name of the author - the researcher - and
the year of publication, within the text from right to left, whatever the reference is, for
example: Waged Nageh and Abdul Karim (1990), Basem and Samer (1998). Many
studies indicate (Sing, 2008; Hunter and John, 2000; Sabaa et al., 2003). There is no
need to give the references serial numbers. But, when writing the Arabic references,
write the researcher's (surname), and then, the first name completely. If the reference
is more than one researcher, the names of all researchers should be written in the
above mentioned manner. If the reference is non-Arabic, first write the surname, then
mention the first letter or the first letters of its name, followed by the year of publication
in brackets, then the full title of the reference, the title of the journal (journal, author,
publisher), the volume, number and page numbers (from - to), taking into account the
provisions of the punctuation according to the following examples:

o) )30 aglall gaias daala dlaa g ) Jia (B g guad) £ 55l (1999) 2ani g Sl g (a2 digal)
.45-33 (3):15

Smith, J., Merilan, M.R., and Fakher, N.S., (1996). Factors affecting milk
production in Awassi sheep. J. Animal Production, 12(3):35-46.

If the reference is a book: the surname of the author and then the first letters of his
name, the year in brackets, the title of the book, the edition, the place of publication,
the publisher and the number of pages shall be included as in the following example:

Ingrkam, J.L., and Ingrahan, C.A., (2000). Introduction In: Text of Microbiology.
2"d ed. Anstratia, Brooks Co. Thompson Learning, PP: 55.

If the research or chapter of a specialized book (as well as the case of Proceedings),
scientific seminars and conferences), the name of the researcher or author
(researchers or authors) and the year in brackets, the title of the chapter, the title of
the book, the name(s) of editor (s), publisher and place of publication and page number
as follows:

Anderson, R.M., (1998). Epidemiology of parasitic Infections. In: Topley and
Wilsons Infections. Collier, L., Balows, A., and Jassman, M., (Eds.), Vol. 5, 9" ed.
Arnold a Member of the Hodder Group, London, PP: 39-55.

If the reference is a master's dissertation or a doctoral thesis, it is written like the
following example:

Kashifalkitaa, H.F., (2008). Effect of bromocriptine and dexamethasone
administration on semen characteristics and certain hormones in local male
goats. PhD Thesis, College of veterinary Medecine, University of Baghdad, PP:
87-105.

* The following points are noted:



- The Arabic and foreign references are listed separately according to the sequence of
the alphabets (= «= <) or (A, B, C).

- If more than one reference of one author is found, it is used in chronological order;
the newest and then the earliest. If the name is repeated more than once in the same
year, it is referred to after the year in letters a, b, ¢ as (1998)2 or (1998)°... etc.

- Full references must be made to all that is indicated in the text, and no reference
should be mentioned in case it is not mentioned in the body of the text.

- Reliance, to a minimum extent, on references which are not well-known, or direct
personal communication, or works that are unpublished in the text in brackets.

- The researcher must be committed to the ethics of academic publishing, and preserve
the intellectual property rights of others.

Rules for the preparation of the research manuscript for publication in the

researches of Arts and Humanities:

* The research should be original, novel, academic and has a cognitive value, has
language integrity and accuracy of documentation.

* It should not be published, or accepted for publication in other publication media.

» The researcher must submit a written declaration that the research is not published
or sent to another periodical for publication.

» The research should be written in Arabic or in one of the languages approved in the
journal.

» Two abstracts, one in Arabic and the other in English or French, should be provided
with no more than 250 words.

» Four copies of the research should be printed on one side of A4 paper with an
electronic copy (CD) according to the following technical conditions:

The list (sources and references) shall be placed on separate pages and listed in
accordance with the rules based on one of the following two methods:

(A) The surname of the author, his first name, the title of the book, the name of
the editor (if any), the publisher, the place of publication, the edition number, the date
of publication.

(B) The title of the book: the name of the author, the title of the editor (if any), the
publisher, the place of publication, the edition number, the date of the edition.

* Footnotes are numbered at the bottom of each page according to one of the following
documentation ways



A - Author's surname, his first name: book title, volume, page.
B - The title of the book, volume number, page.
* Avoid shorthand unless indicated.

 Each figure, picture or map in the research is presented on a clear independent sheet
of paper.

» The research should include the foreign equivalents of the Arabic terms used in the
research.

For postgraduate students (MA / PhD), the following conditions are required:
(A) Signing declaration that the research relates to his or her dissertation.

(B) The approval of the supervisor in accordance with the model adopted in the journal.
C — The Arabic abstract about the student's dissertation does not exceed one page.

* The journal publishes the researches translated into Arabic, provided that the foreign
text is accompanied by the translation text. The translated research is subject to editing
the translation only and thus is not subject to the publication conditions mentioned
previously. If the research is not assessed, the publishing conditions shall be
considered and applied on it.

» The journal publishes reports on academic conferences, seminars, and reviews of
important Arab and foreign books and periodicals, provided that the number of pages
does not exceed ten.

Number of pages of the manuscript Search:

The accepted research shall be published free of charge for educational board
members at the University of Hama without the researcher having any expenses or
fees if he complies with the publishing conditions related to the number of pages of
research that should not exceed 15 pages of the aforementioned measures, including
figures, tables, references and sources. The publication is free in the journal up to date.

Review and Amendment of researches:

The researcher is given a period of one month to reconsider what the referees referred
to, or what the Editorial Office requires. If the manuscript does not return within this
period or the researcher does not respond to the request, it will be disregarded and not
accepted for publication, yet there is a possibility of its re-submission to the journal as
a new research.



Important Notes:

- The research published in the journal expresses the opinion of the author and does
not necessarily reflect the opinion of the editorial board of the journal.

- The research listing in the journal and its successive numbers are subject to the
scientific and technical basis of the journal.

- A research that is not accepted for publication in the journal should not be returned
to its owners.

- The journal pays nominal wages for the assessors, 2000 SP.

- Publishing and assessment wages are granted when the articles are published in the
journal.

- The researches received from graduation projects, master's and doctoral
dissertations do not grant any financial reward; they only grant the researcher the
approval to publish.

- In case the research is published in another journal, the Journal of the University of
Hama is entitled to take the legal procedures for intellectual property protection and to
punish the violator according to regulating laws.

Subscription to the Journal:

Individuals, and public and private institutions can subscribe to the journal

Journal Address:

- The required copies of the scientific material can be delivered directly to the Editorial
Department of the journal at the following address: Syria - Hama - Alamein Street -
The Faculty of Veterinary Medicine - Editorial Department of the Journal.

Email: hama.journal@gmail.com

magazine @hama-univ.edu.sy

website: : www.hama-univ.edu.sy/newssites/magazine/

Tel: 00963 33 2245135
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