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ABSTRACT

Dysfunctional occlusion is considered a reason of Temporomandibular
disorders which have more than one treatment method, occlusal
adjustment is one of the treatments, it needs the study of functional
movements of the Lower jaw and identify the Occlusal interferences
points accurately, there were many methods used in studying these
movements and identifying these interferences that had many
obstacles. In this research, we tried to create a digital method that
contributes to studying the functional movements of the lower jaw and
accurately determining the occlusal interferences.

Objective: To test the efficacy of digital copying of mandibular
movements and digitally recording occlusal interferences with a
device specially designed for this study and its use in the treatment of
patients with temporomandibular disorders.

Materials and methods: The research sample was collected
consisting of 10 patients suffering from muscular TMDs in the
Department of Prosthodontics' at Tishreen University , especially pain
in the region of the temporalis and Masticatory muscles, and fatigue
during chewing. After that, the patients were monitored after a week
and after three months, the data were collected and statistically studied
using the SPSS program.

Results: In this study, we observed a significant decrease in the mean
levels of pain in temporal muscle region during the review periods, as
it decreased after a week of 33.33% than before the adjustment and
after 3 months 67.6% than before the adjustment, Also, a significant
decrease in the average pain ranks in the masseter muscle area during
the review periods, as it decreased after a week of 35% than before the
adjustment and after 3 months by 65% than before the adjustment, and
a significant decrease in the mean levels of fatigue during chewing
during the review periods, as it decreased after a week by 27.78% than
before modification and after 3 months by 50% than before
adjustment. Using Friedman's test, it was noted that p-value <0.05, and
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therefore there are statistically significant differences between study

periods.

Conclusions: This study showed a clear reduction in muscle
symptoms in patients during the observation period after a week and
continued improvement after three months without the need for any
physical or drug treatment. This indicates the accuracy of the digital
method in determining the occlusal interference during the functional
movements of the lower jaw and thus the effectiveness of direct
stratification. In the treatment of chronic muscle pain according to the
method mentioned in the research

Keywords: functional occlusion, occlusion adjustment, occlusion
interferences in traditional and digital methods, myofascial disorders.

14




s 430 daal e 2021 ale 22 amdl 43 sl ) daaly Ao

introduction: 4.8
pes On Al Ladagd) COelal) oy @ Al 4l adag GLkY) oy
(lianll uanll leall Al Aail (LY Gl 8 Ly coaldl Sleall cliss

giail) Jaally SE 2ol Jeaidl
OS5 S SRV L8 dleaY) e WA LY (5% of i Rallie Aisdas Jal e
[1] gl Sleal) o detlita 5 dialiia 3Ll Slulss

4all clhlamyls 48LIaY) Al gall Bl Bl e aaal) cad) 8,
abblhaay) gag Cua o TMD (Temporomandibular disorder) e sl
Ly (Temporomandibular joint) TMJ e alaall jhiul axe ) 48LLY)

[2] . TMD 1) 4lgill & g Il ciaaall cDliae Lol

W e BN s TMD e blsy) W o ciay ) A8LLY1 edlalal,
(Jalall cuilally cJalall e uilall & edlalally ¢ el BLlY) ) dSal
[3] bl clall Zpaniall 3 jal) ¢ L Agalall Al

b bl by s ALY Hlal) axe oo daslll Y1 of Dawson i s,
alaiaal Jaly )l e afs haa o8 g 3 Lege hsd coaly 1y ccDliaal)
staall S deasdl 40 abblal @gas Jally gl Sl
[4]ad) Jsa (9880 leia  Slay Allg Temporomandibular disorder (TMD)

e i ojliely BULY) dani G cuiliall (o el les 288 il o3 Ay
[3].4aals

ot JSay ALY aagll juat e aded Aadle 4 GLLY) Jand jfey dus
Cua SEN) Jaadl 5l A sill dlsally s L) ol cculimpgll o aps@ill s A (e 250,

15



jqeemshgggsy\‘gghg\dgugéwmﬂaau?ugﬁjs@ﬂ\);tﬁgﬂ@#ﬂhba
QSM&'\.\AA‘;AQJ

S digaal) chaaiad SES) Jad) alaaiuly 2ELLY) cdlalal) maaas o All) oSay
[5] Amadal) dyda ) A8LIY1 ol jlsal) ae Al L) cle i)

coalall Al paaty il Gl Agd ) lSall by Bl Gl callayg
Lol 0585 Ally papad) 1agd deasiinsall Jiluglly @)hall (e el aagi (dBay 480LLY)
Baine i eY) calliy Lo Glles olging lgnnloa 4 calian i) 30y ol (Al

Al

¢ Gl Y aadiuall bllaal cpadl) sl )5 Jadiy il gkl e
[1] photocclusion d8LkY) sallg

ey Auhal @y adagll i) Gl GlS i slaal  Solud) Jeatall aadiy
e oS8 ¢ S A5l Jilugl) (gas) alasiuly AELLY) Al yaad 5 (Gl
Gl e ped) Als Addall Aysall A5 e LS WS Caliny Kol leal
Sl Jumial) Alandsy lealil sale) 2y Al Al o Cune alee Dl Can
Yoo il o G A8 Al oSl Juaid) JS85 S JSed) bkl
a1 8 Dgyally cDlaell Ll e adiad ) dgcaall S al) sS1as aokiud
(el Jld) Pla e Gl 38a 3Slae Sy YW (Laaidl Gajll 5 5535
Al . 3LB 4gaall ASlnall Gkl z ) sale) Jo 508 e o8 Mg
Slo A Si b deatiuall dsally Glehayl e sadiue g)a] DK Ua
Dbiuly cAucand) s g oy ¢ ) Galily dadiy (JUall 4pngi A 483 2 Sudadl)

[6] 5kl

dialusey Adlally oolll e Gu ale L)) 2 ¥ ¢ Gand) 5y ladlay 3l Log
i Gysll Adle Jee e iy @A Juat¥) s Jubus o sl laia cadad
[7] 032 BLbY) Jlas d3yka S axe ) judy Lea

16



s 430 daal e 2021 ale 22 amdl 43 sl ) daaly Ao

Glalall By Tayans oSlid) ales cddlly) gl el ¥ ey e 30l
e BLbY) Auhy 8 deadi) 3ol Jalam Laxie IS (el Gaany Cum (A gLLY)
LS (e pisll e Basmge p Alaie Aihie s QHSY ) L dad) Sl (e
ol Gy (Adad Ll (3lalieS Ayl AALLY) Gulall Gl elsi 8 . leali) sale)

[9] [8]. piesall gl cildle
Adgisall Capum S all clulall 1) sale) o san cpulul) JSLad) o328 s,

e S iy im0 Ay yed) clalled) (al 2l Ly, idlaas ol Sl
~Yslaall

Ladyl) gkl e
T-Scan Occlusal oUai jehi &3 (1987 ole &« t=scan  Slea Jods

(s Tekscan, Inc. (South Boston, MA, USA) Adaulsy 4apial o3 gAlIANalysis

- MIT19 xs a8)ill William L. Maness gyl Jaé

e duag 4l USB Mie ae 2l Jgans Jlea o T=Scan I aUas o <
Jsanall Sleall (g5iny ¢ Windowsalay Jesy jismeS Slea 5 dsane jisneS
O panall ad (b day U Gja JS3 e bl bl (eloa Sl o ol

eyl Gl Al Gl
60 4Sau atlus « Mylarasudy Jajiye Joud Gubua e 3l baall (ald Gulea
degian Jazall AL Al Jifine 4dats 1500 (e OsSis (a0 0.00) (550
Ailpesl) Aliall J8 ¢ uliadl o Gapall Gany Ldie Ldiase s e
A Jaad iy ¢ b bl i dadadl) sl oY Bl ¢ Basall (sluall
AV el 3 e BLY) llls Julis Jaww 54y duaS B LS
Slo Jaill cigll AL aiyy oSe @l ¢ (MIP) alie ) asdl el

17



jqeemshgggsy\‘gghg\dgugéwmﬂaau?ugﬁjs@ﬂ\);tﬁgﬂ@#ﬂhba
QSM&'\.\AA‘;AQJ

Glaly A bl mue ab Gus @LkY) uld Glaslae allail i) 45U
) s ¢ byl clula DA Aidad) gl Gl 456 0.01 s 4y
BB il gy Lae ¢ @lal) (el Cdg Julidy ¢ ddajie (558 Lgple (Bl
528Ul 4 saeey JaghaS oaall oda Jiad &y Ladagyall (el sady LY clulal

[10] aby) 4

o e ailad Ghsy (M daladls (el ae daall Gy 2ol aaa e (S
¢ oyl (pe 2 Hlead)
Gl b Baal) bl e saliaV G el ) caliy asenal 556 Ciela La (e
aand Mol dia gl ol il s slae 8 adaily el L)
bl Sl LY o o Adal) cagl) 8 Aslky) el

: research importanceday) Ll

oy 3lSlas 25 i) Slen pranst 8 Bsal Bl il e slisY) e
Llas paaty sl Ll duhay asis Jally L Gane JS Aalal) ikl Gls)al)
Al el Gl ASja (U AELLY) mshudl e dkaal JS 48LLY) Jalxl
dliaall @lhlas¥) oiaye dallead bl SLLY) daedll cha) A Lo Baliia;
Sl 20 diluy o ALY L) alasnad ) dalad) 50 dedall A8LLYI
PP

Research Objective Gaanl) (aan

Uanlsy Laady 48LLY) Al Gty bl Glall Sl oyl geail) 4lled Ll
Al Glbhuny) oy dallee A Leladinly duhall o3¢ Lavad aaas jlea
- doliasl) de aiall

18



s 430 daal e 2021 ale 22 amdl 43 sl ) daaly Ao

Materials and methods 3 kllg 2)sal)

(&) .. hile — juasblie) Gl Gasdl) gl sigae salc o
(s ¢ Balae cculiall) AEYIs Culaadall Sse @
te il il (lae () Slen @
ol Jlea o pala a8 malin *
sl (mgpall o) lill Jasgiall Jadll e cudly asSugpm Gulos *
1l s dunilall il jal)
Yise o eleall Jala g )3 o (gomn Cun pald S0 aean (o SF
o
cad—cam jlgx paldll ()l muldl ¢

sduagl) die
bl Cus oy e ol e silay (oiare 10 0o Sindl Ao il
Ll 13 abel e g Dall g seuyy At aall 1K)
AN (ale¥ e ST gl Baaly JLaidy) Julaa cuils

(Fagn sl ASal) CDLanll) drualal) D Lanll (amy of aalyall 4l o
45 — 18 (e aipall jue @
A o Aples bl e Sl Y o
dge aall K4 @l Al dalled ey ) o

Ad)yall 3538y Al o2gaty dpad dll (ayyall 4385 @

19



W pladialy Aol GLbaY) o B ALl il il et ad ) gendll il andil 4 e A g0
Llaa plaa (e

peidilgae o Joanl) aayg cay pldll a3 Z30al) Clebably (papall pen ¢34

vl Gandll ¢ lals Jaldll ) sl 3] 5 ALl

Ay ulaa
Temporomandibular (tmjd) esall Sdl Jasdl llaal 350y @
joint disorde
aaaxilagy pabal 25ny @
Oislaie 2 @
Gl ik

aall andl) @

sin b eall apag (gaal paal Al s (ga tpmall CBlaal) and B
(sl ) ol Al oy JS8 QD iy Lz ledil un ) i
o by ol ras Gudaig 3)slaal) Al e Gbudly aledY) dea pe
AS g Byslaal) il e alal) iy Jaaally (Ganilly 52 sl Aliasll
Glheall Je (Al 2-1) 3ady saals 3yl ariall Jialys 3puma 4yl
Gl ey A aally daecalall dliaall danally ellyy (daall sosid)
Y] Ll pumse daal aey 4y prdy lee anal) dlsw o & ey Al
AL oyt 3 Gapall e ey (56 5-4) sad lede e Gukay
[11]1012]

dlaall jasd yie : FUNCTIONAL MANIPIULATION adall asdll >

Ldagl Laliall

20



s 430 daal e 2021 ale 22 amdl 43 sl ) daaly Ao

arazalals L aall Aliaad) 3 (mhe) duhy ol 1 8 385l 5 >
Al Sae Lo o) sty joadl Blme e SV o3l JSa s
- el e ge s Alseun uall
toapall ulea) a 33\1\ Jata Juaud
(HELKIMO (bt o Cligia dag)l e ranyall J2é 335 Jawss O
oeall dmprall Alimal) 3 dgulin sl Al gl (appal) 84 Y Laxie (1) 48, O
ol oo ZleiV) S AN axey (el ey Laie (2) ) O
Solie aati gl alsall Guad) (e el Ay (ragsall 2ay Laxie (4) 8, O
A 50 Ailaiall Luad YT Aabyay (il
GhbY) paad
sl llys Lyppas Libe Hase JSG Auall iaye paead BLLY) (and o)l &
et S & Cua (Gadl die A daall
(CR - CO) (g3Syall Gllay! I 48 5al 4Bl o 351 25a —1
Jalall cailal) 8 28L1Y) calall -2
Jalall e cailal) 8 A8l edlslal) -3
dalleal) o

GULY Al el el e alaieY U LY muaaai s 7Okl G Cazed) IS
sl OIS ua il Glill dida gl el oL AELLY1 eOLAl) yaaty i)

21



W pladialy Aol GLbaY) o B ALl il il et ad ) gendll il andil 4 e A g0
Llaa plaa (e
ASyidae les (Guiaty dlalally Alalell yue COIAIN apea AN g8 = 3lall (e 2l

mutual protection.

gl 51 el g aly CR L IEY) gutnso el Al 51 el s ol 005
Jhads g Agisdll agaall e

Lead) A8L0Y) AN daady ¢pSAl b)) Jlal) i Jalye

WBDle Jaaadis (e JS iy (glal) lill didalae cilill dagda 331 5 3>
el Aaul gy 43380l ABDally (Sl

a1 D Jle piaas o1 JSE) el Gusal) daud sy Cilashall o 5 3
(3-2 JS4) A8 A Sleay palall ()3l k) dlandsy Sla I

(4 J83) opj drpay i) a8y JU) Lais 5 3>

22



s 430 daal e 2021 ale 22 amdl 43 sl ) daaly Ao

asiy s Sleally palall il salill ) AUl dpad )l 5yseall Jial & >
(6 J<) Lapalls palall Gl ) Lllany 3yseall Aallae Yyl

Lall e guloall cufi 2 oy >
Op el die o) Sl T il
fpma gy Gapall liuds 4liud) LY
(5 ds) @Syl Ly

g5 A malindl dgals Lual jedis Cu
slall CpSall ale) DG Jldl e
Glalad) A5 (e Gyl palaldl il
(6 Jsd) & Ls

5 Jsd

o Aeldy s GlSa ol 4S8 daty i o papall e b 5 >
Sl il JSa Al sda ey (o) G sulall e ddsdladl)

23



W pladialy Aol GLbaY) o B ALl il il et ad ) gendll il andil 4 e A g0
Llaa plaa (e
sty Loy (pape Al COG PA e Ll iy Cus yignae Sl A4S
S Al Hpa < @lSall s ol chaa Al clulall (e eyl
(7 J84) A)all 5
laas 0 lulall dpeal Lgiuhay seall sda e solial) LiSay La >
L/R— Loyl (e 2l Liad (e cpappall glind e gilay zaliyl)
s 2 N Agilal) Sl Jubus e gisy Sya MOVEMENT
3aliay Sl o) Cpadl D) Lapall dlad (Ka Cusy suluall dauly
Cun el dga ) Al gy ) (8 JSil) 8 LS dlalal) calulal)
osas IO daladl e cailally Jaladl Cuiladl Al (3lalie Laadls
Gl dgag pie Ll Cun ludl Aga Luilal) ASal (9 JSa) el >
o culall g edlalal e Alsane WlelSy A5l ofs Alaladl dgal)
Guan S lae muln ae BT GLBY) cou o Al sda— aled)




s 430 daal e 2021 ale 22 amdl 43 sl ) daaly Ao

Dalae Gl dllyy Gl e sl Z8LLY) el Jan ehal Ay
(ol ISl 100 Tols 538) ol LY

idee el d coad)l) Gebuall Bl ULl Jdad say AV Ayl b
A AL L Cua cCuysaa oSl ddaddsr Ll ) il o o luall Ja
Aalgally GV I8 Jog laagy bl s e laldiel elll 5 Jadl
Baiad AulSa) die dualay Jadl o el Gllee Juadi pe clagiDlae Ll
Lt o Ll cililee s haly daadl e o laial) &8 Alall (any 5 4l 5aL8
el Apaladl)l QL) b e gl Cujsia Sl Gl dauds o L) o
Aglal) Aal)

sl Lhalhad) ¢ La¥ls ehaall CujsesSll eled) dlin ddaulsy Jaudl &
Leady 320l DAl glalia]

an)) b das ddan el o ol ranpad) Jlas aias Jad) ¢ ha) L
ddhie & AVL el dacgallly ) Culall b dpluie sl da
Gl 3 B s da gl die GudY) ST AG) S angll S ¢ aall
AT ) il e BV 58 Laie

Dl o papal) et Gl cdlalal Ay Al sl Béas vie
Ol 4 ST daly Jully dpalall @lSHall eha) de Alsgas dal)
guilly a1 (alidsl Cua e Lliadl

S dad Alee i ) lshaal) sale) L gl ey AgBH Alaja) b
Joaxill anyy J clalailly clSpall 45laal @llyy cq il

Gl o Glbal) 8 Gl G Ldhal ()50 JSIy Gagsall daalye S5
el 3 1 e dalaine

LY Jhnil) aay Zilall S all 10 ISl sy

25

>



W pladialy Aol GLbaY) o B ALl il il et ad ) gendll il andil 4 e A g0
Llsa alian 48

10 Jes Luiluany) dugyal)

e laaY) aglall Abany) dojall maliy aladiuly Gl A6 Gl Calaal Giaan)
dleny olall Clly g (Statistical Package For Social Sciences (SPSS V20)
ANV (gt platin) 5 LS Cnd) 138 lUa) b Ae s sall CalaaYy) (Bans Jilal
Lﬁj\.m:\ A& ggiue allayg dale daiay e laiaY) ?jhﬂ @ Jste (gslua Ja_\:j c(%S)

Q;L\S\ l.@_\‘);:\.u é\]\ :\.ubﬂ\ C._‘ttu );\...nsﬂ (%95)
Adaal) Alaad) dihaia () B A Cua e a3l cfidl) o A3yl

;AU Jaall A 4xil magig Freidman layyd HLas) aladia) &5 45)8all o)y

Freidman
b gia
diaal) | p-value Chi- 8,5l BIESY
g
square
) **() 20
Lilas)

26



S 43 3 dal uas 2021 ale 22 aml) 43 Al Gl daaly Alaa

aal) dibaie Guhl) 8 A1 iy Jansgiad Lygine Lialiad) 3Ll Jpand) (g Jaadls
days Janill 8 Lee %33.33 gsand 2xy cimids) um Aralyall il PlA Le sl
yladl ¢l galy cdpanill J8 e %67.6 5 g 5ol U8 e %50 dpsty jeil 3
AV ) Aysina (358 s 4dley p-value<(.05 of Laagl clead Hlasl alasaul
GsnSsShy HLEAT sha) o Gadl) el aals (8L ez sy Aabal)l il o dblas)
t AU Jsanll 8 anils maasig

wilcoxon
dagml) p—value 2ic gaadl | 1dc ganll
z.test
Wilas) J ssiaa | **0.004 2.889-
- - Jeaatll U8
Lilas) o gsma | **0.002 3.051-
ilaa) JIa gsina | **#0.004 2.879- g sanl 2a

& sty pvalue<0.05 Cus diill Gl auea (m dagine 55 AN Ul
ral¥) (o Jawgie ) g

27




W pladialy Aol GLbaY) o B ALl il il et ad ) gendll il andil 4 e A g0
Llsa alian 48

it aall Al dihata Gl I B Alf

3 3

N

() e sia

Jpantl) g g suuil 22 BRI

Laa 30 5l

il Al dilia (b pIY) i G Al ) (o 01612

S ool A 4xils magig Freidman gleyyd HLodl aladiul &3 45 aa) o))y

Freidman
iaqll | p-value
Chi-square
Jdha 5 iz
e #2( 19.538
Lilas)

Laldl) Almall dilaie 3 V) (i Jangial Gsine Laless) ) Joanll (e Jaadls
Dl 3 amys el J Lee %35 gl an cumidi) Cum Gaalyal) il Pla
alatinly 4)ladl ¢ la) saly cdpanill U8 e %65 5 sl J e %46.15 Gy

Ailas] AV 3 dugine 358 224 ey p-value<(.05 o) sl leasd ladl

28




S 43 3 dal uas 2021 ale 22 aml) 43 Al Gl daaly Alaa

sty OsmSsSlis HLial eha) o ol elli aals STz by duall i o
 Jll Jpaall b Assl

wilcoxon
Ao p-value
z.test
Libas) JIa ggina | **0.004 2.859-
Lilas) Jla gsia | **0.002 3.162-
Llan) JIa Soire **0.006 2.739-

& asis PValue<0.05 Cum Liajll Sl en (i Aagine Gl Uil
tal¥) (o Jawgie ) g

dacalal) Alant) dbhaia b ol

gia
N
=
(Yo
U1

[p-

si. 1
0 -
Jrail) S8 £ gouil 22y YR ey
Lia 3 5l

29




W pladialy Aol GLbaY) o B ALl il il et ad ) gendll il andil 4 e A g0
Llsa alian 48

:fodaall £ U o) dua e Aladl) il oy 455003

G Jeaall A 4xils magig Freidman gleyyd HLadl aladiul &5 45 ) o))y

Freidman

bugia
dagy) p—value Chi-

i

square

2.70
. *#*(0.001 13.556 1.95
Lilas)

1.35

s PIA ) oW ol () Jansgial Lygina Lealéss) Galad) Jsaall (g Jaadls

Ay el 3 days Gl U8 Lae %27.78 gl any i) Cua cAaalall
Olas) alainly 45l e hal saly cdpanill Jd e %350 5 g sl Jé e %30.77

O Aailian) ANV @D dygina (3508 aa g ade s p-value<0.05 of Jaagl Lo

iy OpmSsSlig LAl eha) o ol elli aalg SUal x by Al <

: U Jsaadl 8 anilis

wilcoxon

Aadll) p-value
z.test
Lilas) Ja (s5ine *0.016 2.414-
Lilas) Jla gsia | **0.008 2.646-
Libas) JI (g5ine *0.023 2.271-

30




s 430 daal e 2021 ale 22 amdl 43 sl ) daaly Ao

& iy PValUe<0.05 i el il gaan (i dasina Gill Ll
il )y Jangia I JS)

2.7
3 2 l
.3 1.95
= 1.35
zj. 1
0 i
Jpaatl) g g sauil 22y S ¥y
duia 3l 5 gl

DISCUSSION 4.:dlial)

A G gl Aliasl) Gl e Gsiley (o 10 e duball oda chal &
gt Pla e cllhg (s aaiaal) malipd) o slaieWh Gl 8 Jidaill o))
ekl Sl aanty oanye IS dalal) Al gl ol Glall lS e 5lSLasg

o AALLY) Al oda AN A e bl ALY Joaeilly HLally (ALY
el ) — dawlal) Al oLl Aul sald sty cJalall ey Jaladl cuilal)
calel) cailal) e edlalal) Al Jaatis S Vol Jaladl e cailal) e

Sl mdandl e g oI aladinly o lad) Ak 45l ALY cdlalal) All)
Ghlie (e SEN) Jad) o o) QUL adaldlly ghdaal) mlandl 5l gslell Ll

31



jqeemshgggsy\‘gghg\dgugéwmﬂaau?ugﬁjs@ﬂ\);tﬁgﬂ@#ﬂhba
QSM&'\.\AA‘;AQJ

Aaadyl) Al e dalae) Jadl o) ladly Ll Sasl L ua 38LLY) )l
Sle s lully LYY Qaxil sl Jaadiy Alla S dpasead sleba go 3LLN
)

sSg ) Gl Alan gy Laada gl i) Glall lSjald (38 sl ae Cus
DS (e Leldat e el ALY DAl iy laad maliyl) g Jasiyall
a1 AEDE Lpad 1) ABY) el Ala) pa ¢ paladly 21 (e mpe 38153 EDU
25 ae Aald Ay (BLLY) Jalall Glle ol ellyg o Dall alaladl JS 4 cpsall
o3 PIA (e ALY Janill senal G ¢l JEal b didlaie Y uill duals
OIS A Caplall ot ) Jpedil] Cailall Changinls sy Asgns ST Ailee Ayt
Al Bilugll alasiul b apa o adiag

O (s Byaeal 358 a8l iy ampall Alimall e G Al culs
St ealal) e (Sl Cuanl) Giatl ity 5f (ALL Slen gl (el pasieg
5 Al 5)BY1 Adas s g (bl saliaal) dysa¥) ol cAgliaal) s el aladin)
coSsigll sl /

[14] « Williamson and Lundquist [15] lulys ae oda Liulyy 4 Lidg) Eus

Kerstein and Farrell [13] < Dawson

¢ sensl landl NI e 2B A aba) LY Qo) dllad Gy

138 iy Aand) clall @Dle) ) gag aldl cliaall Galis of caaagl g

o5 I 55 L Ailall Sl (LT LAl Sl Gl sy Laie (alil
i g g lactic acid iSOl e Jie dalic 4550 Gilaiie @) )
Ay el il D lanll

32



s 430 daal e 2021 ale 22 amdl 43 sl ) daaly Ao

i of Al salal) eLzaly Jalally dalall e Jabsill A) & il i Cam
iy (Bl el bl Aoy A8y Jaliil) 038 20a 2y 13 ) A8 kel Ayleal)
A eDlaall Aall i e o) clall (Dlef oWl dajial) Liaal) Jaliil) dalalis

LDl L aly Guead) die a5 Caxilly clanl) Lol Jajd e 2l ) Slld (g
ABLLY) calall e Al dgasll Aliasd) VY Galel paens

Cun lebaad o ey ABLLY) o)l shlial Gaall pasill J) elld 8 cund) 29y
GIAY) O deaaie e Ale ) gan o e s e <G il ¢l
[16][17]. pale V) adlis s Ayl

a5 4ul)y aas « Bracco P, Deregibus A, Piscetta R 2004 a4 Laiil ¢us
A8LLY) el ) G e lls European Journal of Dentistry2010 4
SOlzanl) (3158 33k () s B By <0 laaaat aey GLY) et 3yh (e
ing «Dlmall 038 Jae i A i o) oS 138 sl Bale s Aadl)
[18][19]. LS avall cBliac

Jans zrans (53l LY o L) uilad) (AL Gulail) (3as G il ) it LS
Ol lihasl aiayy . crlie JSE5 AELLYY Jleal) ayisins ¢ Bulite (S8 Cdlanl
o5 53 ) (Y e i) aal Jalay Laxie SLLY) cuiad aay ) Al
Glly 3 sl a8y L Leaed) aY) Cgan Lase ¢Jal€D) Apale¥) (L) bl salyy )

Dawson s« Gibbs CH, Lundeen HC, Mahan PE, et al 1981, x
PE.2007

[20][21]

Cua Agrapall Leginly A Koh H, Robinson PG xa oda liufyy & Lalia)
bl ey s lleiOA) ) GllaY) s G e s aagy Y af Ayl caaa

33



W pladialy Aol GLbaY) o B ALl il il et ad ) gendll il andil 4 e A g0
Llaa plaa (e
G sy pde () Gl Gplaall 8558 giall bl TMD). ) sEuall el

Sade 8 zdall ae o el #3lally LY Jhasill G Ailias) AN il
[22] . e aall Sal) Jemidl) cilhlacal (e 4064

leadle & eaall Sl Juaidl) cilylaal (e gl Tiaiag ol @ilsall of
L L LYY Qo) lgaaie) ) LAY Julas iyl g ¢ SlbaY1 Jaamnilly
GLBY) £ e il Laall A1 sl e Ll 3 S5 Wiy oz Dlalls
LYY Qi aadis ol Ayl diplall e slaie Yl il LY Jawilly
L aall A% bl Sl o halS

34



s 430 daal e 2021 ale 22 amdl 43 sl ) daaly Ao

Conclusions claliiiuy)

bae 8 censll laaadl AN (el 8 cealgll et (s Al s38 250a (e
Af)sn Anllae (ol (M Aalad) 50 Al 358 DA Gabe¥) puat Jhaiul ga gomd
S pall o L ALY DAl paat 8 Al Akl Zay 1) s Al5a )
Sl A 2Me 8l L) Gl ddlad el Jand) Slall 4 s )
Gl (8 5)sS3al Adyhall sy (e )all

Recommendations <iluagill

el el alasiinly 2eY) Alygh cluhall e ajal dala @la L1

A Camy AELLYI DAl il b)) Sleall sogki e Jeall L2
& by oral scan & Bl Giyh e ()l JEal gia Jalie
ol gmaliydl

il il A il ) Sl S 3 eyl gealindl (e 50l 3
Ol sl apana ¢l galadinlg ¢ cad—cam lea g leda)s

35



jtﬁemhgggsy\‘_gghwdgugéwmﬂ\auﬁgﬁjs@ﬂ\guﬁgﬂ@#ﬂhba
QSM&.\.\AA‘;AQJ

REFERENCES a)nll

1- Afrashtehfar, K.I., Srivastava, S., & Esfandiari, S. (2012). A
health technology assessment report on the utility of digital
occlusal analyzer system T-Scan in Temporomandibular
disorders (Report no: S2013.02). Montreal, Canada: Faculty
of Dentistry, McGill University

2—- Cao, Y., et al., Experimental occlusal interference induces
long—term masticatory muscle hyperalgesia in rats. Pain,

2009. 144(3): p. 287-93.

3- Dr. Nazih Issa, Temporomandibular disorders and functional
occlusion, Damascus University, Faculty of Dentistry, Fixed
prosthodontics Department, 1989, pp. 67,72

4- Beter.E.
Dawson.FunctionalOcclusion:FromTMJtoSmileDesign,Mosby,a
n affiliate of Elsevier Inc, St. Louis, Missouri 63146, 2007,262

5- Popa ST, Popescu SM, Constantinescu MV. Occlusal
equilibration between option and clinical reality, Stoma Edu J.
2015;2(1):57-63

6— Amrita Pandita 1, Antariksha Dod 2, Ritika Bhat 3 Virtual
Articulators: A Digital Excellence in Prosthetic and Restorative

Dentistry, Journal of Applied Dental and Medical Sciences
2(3);.2016

36



s 430 daal e 2021 ale 22 amdl 43 sl ) daaly Ao

7— Carey JP, Craig M, Kerstein RB, Radke J. Determining a
relationship between applied occlusal load and articulating
paper mark area. Open Dent J. 2007; 1:1-7.

&—- Dawson PE, Arcan M. Attaining harmonic occlusion through
visualized strain analysis. J Prosthet Dent. 1981;46(6):615-
22. Epub 1981/12/01.

9- Millstein P, Maya A. An evaluation of occlusal contact marking
indicators. A descriptive quantitative method. J Am Dent
Assoc. 2001;132(9):1280-6; quiz 319. Epub 2001/10/23.

10— Kerstein RB, Lowe M, Harty M, Radke J. A force reproduction
analysis of two recording sensors of a computerized occlusal
analysis system. Cranio. 2006;24(1):15-24. Epub
2006/03/18.

11- Jeffrey. P. Okeson.Management of Temporomandibular
Disorders and Occlusion, TE. CHM, United VRG, (2014), 146

12-D.R. Johnstone, M. Templeton: The feasibility of palpating the
lateral pterygoid muscle. J Prosthet Dent. 44(3), 1980, 318~
323

13- Kerstein RB, Farrell S. Treatment of myofascial
pain- dysfunction syndrome with occlusal equilibration. J
Prosthet Dent 1990; 63:695- 700.

14- Dawson PE. Evaluation, Diagnosis and Treatment of
Occlusal Problems. 2nd ed. St. Louis: CV Mosby Co.; 1988.
p. 96.

37



jtga.?mhgggs,n‘_ggwwgwgéwmﬂ\au?ugﬁyt@m\);uﬁgﬂﬁwﬂhba
QSM&LAA‘;AQJ

15- Kerstein RB, Radke J. Masseter and temporalis
excursive hyperactivity decreased by measured anterior
guidance development. Cranio 2012; 30:243- 54.

16— Le Bell Y, Niemi PM, Jamsa T, Kylmala M, Alanen P.

Sub-jective reactions to intervention with artificial interferenc—es

in subjects with and without a history of temporoman-dibular

disorders. Acta Odontol Scand 2006; 64:59-63

17- Occlusal Interferences in FPD Insertion Among Dental
Undergraduates — A Questionnaire StudyNovember 202(0. Ashok
Velayudhan DOI: 10.19070/2377-8075-20000222

18- Bracco P, Deregibus A, Piscetta R. Effects of different
jaw relations on postural stability in human subjects. Neurosci Lett
2004; 356:228-230.

19— Occlusal Interferences: How Can This Concept
Influence the Clinical Practice? October 2010European Journal of
Dentistry 4(4):487-91DOI: 10.1055/s-0039-1697870
SourcePubMed

20- The concept of complete dentistry. In: Dawson
PE. Functional Occlusion: From TMJ fo Smile Design. St. Louis,
MO: Mosby; 2007:6.

21- Gibbs CH, Lundeen HC, Mahan PE, et al. Chewing
movements in relation to border movements at the first molar. J
Prosthet Dent. 1981; 46:308-322.

38



s 430 daal e 2021 ale 22 amdl 43 sl ) daaly Ao

22— Koh H and Robinson PG. Occlusal adjustment for
treating and preventing temporomandibular joint disorders.
Cochrane Database Syst Rev 2003; 1: CD003812.

39



jqeemmgggsy\‘gghg\dgwgéwmﬂaau?ugﬁys@ﬂ\);tﬁgﬂ@#ﬂhba
QSM&'\.\AA‘;AQJ

40



Saa g3 3 A pmali 3 s agle 2021 ple 22 aad) 43 alaall Cad) daals dlaa

podall digylay deinoll dainell daiseell ygauall
15:4llLs yaaally il
Crodit Araly —al) Gl S — s aglet siaalall s

o el s G ) i) ) giSAl)
Slaa édu : ﬁJw\ JM\ ”3545\

roadlal)
:Adaag duayd) 4418
led Bslaall daleally dpeall ( daiaall Hsuadl & A Aliall dslaie (i
O U0 0y o a5 ¢ Lgale el cliadY1 (o5 Can Ale slea) s5d)
A G ¢ gsadll Cayganll b L (et Al ALY sdl) Jaad e 3l
- sasitall Gl e Al sl cdlagl) Gk e clalel)
JSla 3 Al clagl slal (e Alsiall Liall dgaall aaas ) sl 3a Cagy
o adl) e s dakaidl) 8 dninall ddeall gual)
: @bhlly Algall
J<a 15 0 pidlide (i ylay ¢ yivan pine e JSa 30 (e Candl die il
CR « NI 61.4 %) ipsmall ddalall osinly ailial) pedll 4y aiae Jidee
Calias Cile gene EDA Caand (1.0 5o S MN,ALC « MO 11.0 % 25.7 %
¢ 2%3 V) de sanall cDlas ¢ sl A0 sanll ASLacdly Lah Ly Lok
S 15 5« 3%3 &l de ganall <Dlay ¢ 2.5%3 Al de genall cDlag
CR ¢ CO 59.0 % ) daeall Aladall alasinly 3l Capgiill 485y qiime Jides
Gile sana DA Caad (Si 1.0 % « MO 3.5 % « W 9.5 % « 25.0 %

41




padl) A%y jhay daiiaal) daiaal) diianall j gead) B S Dl ol Ailial 45 5l 4y pidia Al 3
2L sguall g ailal)

¢ 2%3 1Y) de ganall clay ¢ D asll dun panl) ASLaudls dadd Loy Lasd Calias
IS Sy Cumy .+ 3% 3 A de ganall E LAy ¢ 2.5%3 Al de ganall D LA
0S5 Aaally el gsle il dlalin 8 Al pe sl ¢ Clang SO (g0 (<
Gl aje @l Al Edlagn GlE ae baiify MM Gul aje Gl
s eand) JEal) ads o lgaiia & JShell 028 aeny ¢ ddlide 43500 GlSlawy
A lgle chlaay) ehay daiadl suall JUEY diaads dhae scli pia
S i aay Aalall Al culylia¥) Al ddanl g SLSEY) daslia Hlidl o))
P < ) aVs gsive vie Lilian) lelad xg calilyl) cames + Lgasdi 32c ) e JSun
.(0.05
:@.a‘l:\.'\.\\

O ¢ LSO sl daglie m 338 2sa Slany) il il el
Y Apalae ) juad) (o Jand aplainil ae 2#3 Clagll @il JSL) o
2ol sl Ay daiiaal) Cile ganall (9585 ) ALY ¢ lgaladinly mean
- g clagl alad @3 wilall pedlly Aniiadl) cile ganall e 43
;i)

sy ol el A daiadl daiadl joueall CulS duhal) s3a agaa
i€ Lage ialall (55il) asliin (a0 3%3 51 ae 2.5%3 i ae 2#3) dSlaw 23
s el e die suad) @lll #las Sl

o LSV Aaslie ¢ AU DLl ¢ Aainall jgeall @ doalifal) cilalsl

42




Saa g3 3 A pmali 3 s agle 2021 ple 22 aad) 43 alaall Cad) daals dlaa

An in vitro comparative study to evaluate the
toughness of rigid connectors in cantilever metal
bridges fabricated by laser melting or casting

ABSTRACT :

Background and Objectives : In the cantilever bridges, the pontic
connector to the other units of the bridge showed high stress values
due to load bending effect. The aim of this study is to determine the
least limits of sizes of rigid connectors in cores of cantilever metal
bridges In the posterior region of the mouth

Materials and methods: This research was applied to 30 cantilever
metal cores for metal

Ceramic bridges that made in two different ways : 15 metal cores
manufactured using the lost wax technique using an alloy( NI
61.4%, CR 25.7%, MO 11.0%, Mn, Al, C less than 1.0) divided into
three groups, which differ only by the vertical thickness of the
connectors, the first group connectors are 2 * 3, the second group
connectors are 2.5 * 3, the third group connectors 3 * 3. And 15
metal cores manufactured with the technique of laser melting using
metal alloy (CO 59.0%, CR 25.0%, W 9.5%, MO 3.5%, Si 1.0%)
were divided into three groups that differ among themselves only by
the vertical thickness of the connectiors , the first group connectors
are 2 * 3, The second group connectors are 2.5 * 3, the third group
connectors are 3 * 3. So that each structure consists of three units, to
compensate for the case of the loss of the first upper left premolar ,
and the pontic is of a fixed width of 7mm and is connected with the
fixings by fixed connectors of non-variable width and different
vertical thicknesses, and all these bridges were made on the same
die .

then metal base was made resembling to the die,and after to test
fracture resistance of this cores of bridges by universal testing
machine. The data were collected and analyzed statistically at the

level of significance (P < 0.05).
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Result: , it studied and found differentiation between those bridges
some of them don't tend to resist masticator forces( 2*3 mm), so
they are not recommended to use, in addition to the superiority of
the groups manufactured with laser melting technology compared to
the groups manufactured with lost wax technique of the same size of
the connectors.

Conclusion: Within the limits of this study, the cantilever bridges
manufactured by laser melting technique with rigid connectors of
thickness (2 * 3 mm, 2.5 * 3 or 3 * 3 mm) would resist the
masticatory load, whatever they were, and thus the success of these
bridges in all patients.

Key words: Cantilever Bridges,Rigid Connecters, Fracture Resistance
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Evaluation of Marginal Adaptation All
Ceramic Crowns Fabricated from Zirconia
JIPS emax and Zirconia Reinforced Lithium

silicate(zls)

Abstract

Background and Aim of study: Marginal adaptation is considered
one of the most important main factors associated with the success
of All Ceramic Crowns, uncompleted marginal adaptation can be
the cause of cement dissolving, marginal discoloration and
secondary caries, Accompanied by inflammation of the tissues
around the teeth and aesthetic defects, there for, the objective of this
research was to evaluate the marginal adaptation of Evaluation of
Marginal Adaptation of Full Veneered Ceramic Crowns Fabricated
from Zirconia ,IPS emax and Zirconia Reinforced Lithium
silicate(zls).

Materials and Methods: The research sample consisted of (60)
Ceramic crowns  (N=60) divided into three equal groups
(n1=n2=n3=20). In the first group, 20ceramic crown fabricated from
zls , in the second group, 20 ceramic crowns fabricated from IPS
emax and in the third group 20 ceramic crowns fsbricsted from
zirconia.

It was performed on the auditors of the fixed dental prosthesis
department at the faculty of dentistry at the university of Damascus
who have three premolars need to receive full ceramic
crowns,Marginal adaptation of the crowns was measured by cement
replica technique before applying the crowns , mesiodistal sections
and buccolingual sections were made and measured the marginal
adaptation in 2 points for each section using the BX41 OLYMPUS
optical microscope magnifying x10.an analysis of variance test was
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performed to study the significance of differences between groups ,
and then tukey test was performed to find out which groups differed
fundamentally from the other.

Results: the average marginal gap for the ceramic crowns
manufactured by heat pressed method was 126.033, the ceramic
crowns manufactured from zls 165,877 and the ceramic crowns
manufactured from zirconia 165,338 and therefore there was a
statistically significant difference between the groups at the
confidence level 95% where the average of marginal gap in the first
group was smaller than the second and the third.

Conclusions: Among the limitations of this study we conclude that
the marginal gap value of the ceramic crowns varies according to
the method of manufacture used as the ceramic crowns
manufactured by the method heat pressed are considered more
applicable than the cadcam method because they achieved a lower
marginal gap although all values were within the clinically
acceptable limits.

Keywords: Marginal adaptation, Ceramic crowns, Heat-Pressed,
CAD/CAM.

_*Department of Fixed Prosthodontics, Faculty of Dentistry,
Damascus University.

**Professor. Department of Fixed Prosthodontics, Faculty of
Dentistry, Damascus University
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Dental management in patients with anti
platelet Therapy: Aspirin, Clopidogrel,

Ticlopidine, Prasugrel, Ticagrelor

Dr. Nawaf Abderazak Al Hussein®

Abstract

The aim of this study was to know, how management the Dentists
with patients in antiplatelet Therapy (Aspirin, ADP inhibitors) before
minor oral surgery, and to Know if There is influence of specialize
in OMFS in the results.The participants were 356 dentists (OMFS:
51.69%). The questionnaire was multiple choices. All choices were
correct (various References). We asked the participants to choice
the answer that they were used in their works, and to leave the
answers (that they were not knew) empty. The data were analyzed
in SPSS using Chi—square and Fisher Exact test. The study shows
that 26%, 12% of Dentists do not stop AS, ADP inhibitors, before
surgery (P<0.05). 32%, 15% of Dentists stop AS 3-5 days, ADP
inhibitors 3-7 days before surgery (P>0.05). Some of respondents
were prefer to not answered. It was 31,5%(ADP inhibitors),5,9%AS
The conclusion shows that Some of participants appear to haven't
deep knowledge about the Dental management in patients with

antiplatelet Therapy before dental surgery(Extraction).

Key words: antiplatelet Therapy, Aspirin, ADP inhibitors, Dentist,

* Assoc. Prof. Department of Oral & Maxillofacial Surgery, Faculty of Dentistry, Al—

Rasheed International private University, Daraa, Syria
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100 [ 356 {93.3| 332 | 6.7 | 24 ALK Gaadl dae

100|184 198.4| 181 | 1.6 | 3 |uuSalls asglls adl) daha LlaY) axe Jslad
100 | 172 189.5| 154 [10.5| 18 |l clalaisly ale
100 [ 356 |94.1| 335 | 5.9 | 21 ALK ) dne

clagiaall sliaa e ga GLial) s Ll Jalad L8 b Galatidl) 3l Al gilid o (6) a8y Jssa

Gl e b (adills) Ladad) Liully giuall 43sail) da)ad) 38 AS

ANVS | Pded | sacpdas | AND | ded [ Glap| glSded sl aid)
Gl | alaaiuly | d=Bgidl LMAN ] 958l | ssie | Apadl | aape
DAl sl |5 e )| Sl | A

Sl | i ((ee 1S byl ] Byl
e | 0.258 KEQYRN, e | 0.248 1 1.333 | Ji 4 5-3 AS Gilay

adla adla dalll
e | 0.278 REQYRS x| 0.264 1 1.249 |Ja e\,ﬁ 10-7 AS Gla)
adla adla dalll

e | 0158 | aaay s [ 0045 | 1 | 2123 | Jégad AS Glay
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adla il syl
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adla adla dalll

x| 0.716 2 o2 | 0.637 1 0.223 | Ya adllacly AS Calay)
adla adla HE 4.

s | 0.000 REQYRY adla | 0.000 1 |14.796 AS Glay axe
ala | 0.033 REPTRY adla | 0.022 1 5.226 Gl e

ala | 0.000 REQPTRY adla | 0.000 1 |12.500 LY axe Il

Gad 2asi Ml colsall Gl are ail (P<0.05) o Galbad) Jsaall 8 o
Jsand sagallys palaiadll Hilis audl @y Joa eyl 55 8 Lilaas) 41
o Lidal Ao gane (s A0laY) o2a HURI (e A o Jaal ddgsiall caally )yl
Lilaan) JIs IS (el cilS (Sally anlly adll Aalin o8 @ guaiaal Gl
LS L oyl clialiaialy g saitally ¢ salall Gl oLkl de sane ae 4l
(G e ) s (D) 138 e GulaY) pae Ishiad) aid (P<0.05) o Baadu
5l cpandl A Joa Gy S 8 Llaa) 201 G55 aag Ml
Gl HUa) e A o Jaadl i giall il S Jsaal Basallys ¢ paliaiadl]
ISy I8 cuilS pSlly anslly pill Aabia (8 @ peaitall QL) oLl Ao gana O
cilaliaialy oyl ¢ gelall () oLl de sane pe 43)lie Lilias) Jio
Y Sl ((P>0.05) of Laadt (55l A yaall gl 48K il Wl g4
&b Osaind) Gy e Lkl de gena c lilaY) JHSE b Lilas) s 3y 8 2as)
Os—aidally Gsalall Gl ) o Lkl dc pana cpg (- Sally 4nglly adll Aala
oabaaiadll il Y (a1 A ) apnll 488 & Ll oyl clialiaialy
lagiiall sbias ange g Gl o Lkl Jalad 248 3 (Salls anglly adll dalyay
(6) Jsandl 8 Jand LS L (plallS) daid) Ly (g paaall Lysadl) daliall J8 AS
O 2 Y 1385 (0.000) daill Glal) (a3 330 28 AN g5t dad
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A ol ) i 1Y dangay Ias i dad b Laly e 5o allll o)1)
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Ghaldaa e ga pglalad LS oo QLY sl clla) @ilis) Asial) udlly LS cp (7) 6 dsta
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100 | 172]90.7| 156 | 9.3 | 16 | il clalaidly e
100 | 356 [88.5| 315 |11.5| 41 ALK ) dne
100 [ 184 190.2| 166 | 9.8 | 18 |cxully aaslly aill dabal  Jd oL 10-5 elsal) Cilay
100 | 172 195.3| 164 [ 4.7 | 8 |l clalasly ale il
100 | 356 {92.7| 330 | 7.3 | 26 ALK Gaal dae
100 | 184 (85.9| 158 [14.1| 26 |oSalls anglly aill dalal  daball Jd 241 7-3 4ilay
100 | 172(83.7| 144 |16.3| 28 | Al clalaidly Jle
100 | 356 {84.8| 302 |15.2| 54 ALK ) dne
100 | 184 [84.2| 155 |15.8] 29 |cSally angly il dalyal elsall Gl axe
100 | 172 191.9| 158 | 8.1 | 14 |l clalaisly ale
100 [ 356 |87.9| 313 [12.1] 43 | 4L\ Gaall die
100 | 184 |77.2| 142 [22.8| 42 |osSally anslly aill ds)a G Lo e
100 | 172(77.9| 134 |22.1| 38 |al clalaidly ale
100|356 |77.5| 276 |22.5| 80 ALK Caal dae
100 | 184 |76.1| 140 |23.9| 44 |0Silly anglly aill sl LY axe ol
100 | 172 |60.5| 104 [39.5| 68 |al cilalaials ole
100 [ 356 |68.5] 244 (31.5[112] 4Ll cuaall dae
Glaliaa pdape g QL) sl Jalas 4ds & Galaial) il duls il G (8) a8 Jgsa
LAt Lidly gshuall Lygadll Aa)all J& (TICA PR (T1 (CL:ADPeSing cilbis) clasiaal
G Lo b ()
AL | Pded | aaesdas | ANY | Aed [Glap| K ied ss el aid)
Gl | alaaiuly | Aadgiall LOAN | 5dl) | sie [ Al aupe
OLRL] ) 5 e 8| laal | AN

Sl i WS L) bydiagse 518 3)3l)
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2 | 0.246 REQTR) £ 10.206] 1 1.602 |Ja @f‘*‘j sl ¢ fgall 48l
ala ala dalnl

2 | 0.069 REQTR) e |0.063] 1 3.458 | AW 10-5 <)l calay
ala ala dahall Ja

2 | 0.658 REQTRY e |0.572) 1 0.319 Ja oLl 7-3 ailyy
adla adla dalll

als | 0.034 RESTR iy 10.027) 1 4.862 olsall Caldy) are

2 [ 0899 | samy e [0.868] 1 | 0.027 G e e

il alla

s | 0.002 RESYR dla 0.002] 1 10.061 LY axe Il

A Bayd 2ag Ml elsal) Gl axe aid (P<O.05) o Gilall Jsaall 8 Jaadls
LS Jsaat sagallys cpaboaiadd iy ail) @lld Joa cililay) 1S5 b Lilas)
Ol e Ll Ao gana (o Al sda LA e das o Jaadl e giall ol
g Ablie Lilias) J1s ISy Aol il (ully aaglly ol dala & (sl
ol s LS Lo yal clalanaly oeaaiaally seladl Ll oLl dc gana
Al g8 aag JUllys o(dlsadl 1aa e AaY) aae lad) 230 (P<0.05)
LS Jsaat sagallys ¢ paboaiadl yilss aul) @lld Joa cililay) 1S5 b Lilas)
Osainal Gl Ll de gana G G HUAS (e daas o JaadU (A siall ol
¢ Lkl Ao sane e A3yl Lilaan) 1y (g5 81 calS (pally anglls ol dalia 8
gyl asl) A8l Al Lal g yal clalaialy o saaiaally ¢y saladl L)
cllay) )< & Lilaaa) Alla (3558 205 Y Ml ((P>0.05) of Ladl 5 441
i sane Opag (aSilly dagly adl) daba b Geaiaall QLY o Lkl de gana (4
sl A8 6 b g yal clabaialy o paitdly gselall Gl oLl
el S 3 ually daglly ol Al palboaiad LS Y ()89 i ol
Tl (CL :ADPDlie cllafie) cilagiall cilalias aiaye g Gl ¢ Lkl
(8S) L) Ay (g yraall dysadll dalall Ji (TICA PR

A8l
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108



Ol 3500 4 Gl gi zpeSal 2021 ale 22 sl 43 alaall ) daaly Alaa

g calid 5ol 7710 e ¢ U 35 1liy o JS1(%0,8 %2 %73
%15,2 il APD ciladie il pal dasillyy . il e alf 10 ¢ HE ¢ Uae)
LAl e all 10 =5 cpsd ¢ U 773 1ley) e IO %73 %11,5

o) « ADP i « AS (e JS1%12,1 «%26,1:¢l8 Glay! ane L W
AS e S %31,5 %5,9 1il€s Ay are Jumb e A Lal (s
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adl) Aalymy ¢ guaitall ¢ LY desana A AS Galiy A ) duhall ciyell LS
e ISV %1¢l %16 %7l %76 %Tb Y348 il pSilly aally
sl e el 10 « HE ¢lae) aa call 5 cgsmd ol 10-7 <ol 5-3 : iy
1 Galay) (e JS1<%9.8 %13.6 %14.1 culs APD ciladie eilS pd duallys
S Osalad) Gl oLl de sane 3 Ll sl e ol 10-5 cgsad ol 7-3
Y11 %122 %291 :ASalay i cuilS (gyal alabaialy ojgaaidgll
o ol 5 ol 710 sl ¢ oL 3-5 1 Caley) (e IS % 006 %23 %76
%16.3 il APD ciladie iUl dpnillys sl e alf 10 ¢« HE ¢ Uae)
OSs als ¢ sl e cald 10-5 cpsand (ol 7-3 :alay e ISV <%4.7 «%9.3
ALl a5l ST (P>0.05) culs Gua e geaa) o Al Ailas) (358 2a
i gand %15,8 %34,8 iyl il APD ciladia (AS (il sl dpuilly Ll
%16,9 g 43)lie Lilian) JIo Jiys ¢ uSalls anslly aill dalmy g seainall ¢ LY
(P<0.05) clalainly oyaainall ol Gsalall Gl oLl deganal %8,1 «
%1,6 :APD cilagia ¢ AS J 4gsiall dpll culS 4laY) ate Jumd (pe 2ul Gl
Iy Iy eopSally 4aglly adl) dalymy G saaitall oLkl degend «%23,9 «
O] gl ysalall ) o Ldal de el <%39,5 <%10,5 go 43)lin Lilias)
OSally Anglly adll daln A Galaindl HEl iy lae ((P<0.05) clablail,
5l Gl ) el Leany o Jaadls kel aayally U Bagallyy bl ells
IS aBaad Lo 3a s chaamall Ayia3l) ol jially A6,Lal) g jaal)
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([4] Guhagarkar ;e SIS 4l sy Lo sy rdalall Jd ol 5-3 AS iy
oyl 8 oL 5-4 4als, [6] Varghese 5 ..U 5— 3 4ilas [5] Grubwieser
&4 [8] [7]Peters 5 Al Aliaal) o Liin didlu dad 5 jaiall Ly (uliad)
[9] Janjigian 5 .aLi 5-4 e clagiall sliadl 0,8l s AS Gilay o3 Jla
5oLl 5-4 AS cilsjiiall clalias Giliy e 35ay cilagall Jee e %50 ob
bl omye 8 AL 3 J8Y1 e aslsls [11] Gupta s ol 3 4ilals [10]Gupta
~2 4dlaly dpprall GLall s age b oL 3 J8Y) e 4l [12] Rajiv
.ol 5— 2 4ila), [13] Fragiskos 5 .. 3
([14] DeGrado ;eSS 4l yisy Lo 13ay :dalall 48 2L 10-7 AS ilsy
o—e %90 ol [9] Janjigian 5 .[16] Koerner ([6] Varghese ([15] Omlie
Ll 10-7 AS cilag all ol ae L&) 0 ey ap ay ilag all J e
2Ll 10-5 4alil, [17] Westmoreland
([19] Hupp ([18] Kahn ;e 9S4l iy Lo 13y :dabal) 48 gosal AS Cildy)
[23] Abrass L_».a.!\) [25] Scully ([22] Pickett (21] Ganda ([20] Brinser
SSA) il xdy daba U8 [24] Levi s ciys )3 daball Ji g8 e g s adlay
O\S L 13 <[28] Weinberg ([27] [26] Scully ¢re 9S85 ¢ il )30 HUa) 8
el 3555500 of [39] Shanti iy Ly dalail) (e 3050 46,8 0380 oyl
AU 7 iyl b sl 5 s A
O S5 ([29] Halaszynsk a) jady Le aags :dalad) 18 2LJ 10 AS Cildy)
oLl 10 a3l [32] Abrass Liafs (dalall caes 131) [31] [30] Greenwood
Lo 13) 48l Jd Sally jeds Gua [33] Mitchell 5 cug 3 dalall Jd J8Y) e
352l gy 12 zling 4l Lale ALl JJ 4 le 3)5dad 8 Gagyall paans lld oS
Ntmpll Gilagiiall 4k
Sanghai « [2] Tripathi ¢ DS 4l iy Lo 1aas :dalall 38 2L 5 AS Ciliy
[39] Shanti & L. ([38] Klammt ([37] HUPP ([36] Lockhart «[35]
Adle yall 5yshall (g5d ampall & JYI e Wl 5 aslay
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g a4 [40] Nkenke <) sl Lo 1aas tHE 4da Yoy ey AS ilsy)
& siusl 43, [42] Rupprecht 5 .aldall coai HE (0 (sl ailily i)
o) aa 5aY) Aidlia [43] Louis 5 . Apall oysll (mssin HE (o (oaysatlly
culS 1) [44] Moorthy 5 485y xie cpylugll Aauls (Aallaall jua ) 4lSa) Jsn

Uany Ay lagdall saliaal) i) Aaglie 523l () Camad daaly a3l 5y5das
Slagiaall A b alain 7 liaall il o)y dallaall yuaS HE padig <L
Uasey A8 JSlasV) oL [45] Bailoor 5 LAS 8 4clu 48 830% il ax
Al el AS e

Prabhu ;e S 4l s Lo 138 :dalall 38 gorul 324 ADP cillafia Ciliy)
2ie [26] Scully 3« M} .ClLaalay ase ([25] Scully ([21] Ganda ([46]
LS e 13 Cilagall cilalias il aie [27] Scully 5 (PR« Tl (CL) sy
Weinberg Loaj 4] judy Le laas Jalaill e 405 44688 olsal) 22l (oayyeall
el (e lgallay 38 8Ll Gmas o 3 Ly mgeaia dulall 35l ol [47]
Rupprecht s .l 7 ia (PR ¢ Tl «CL) cilagiaall saliaall 4y50Y) o2 il
cswall sl paiaie HE ddaulsy @lld (e aysily g sad T1(CL alily [42]
[48] Bannister 44l] iy Le sy :dalall 48 ol 10-5 ADP cilaiia Gilsy)
ol 7-5 (TICA « PR (CL) il ), [49] Fischer y (sl 10-5 CLal sy,
Tl «CL wlal [16] Koerner ‘?l_j 8—7 Tl «CL lal [50] Udaykumar
«ald 5 CLGLa ([51] Farish ([22] Pickett o« SS 5 (J8Y) e i 5
CL b [29] Halaszynski g .eLj 5 Glaall clalcas Galsyl [37] HUPP
TICA « CL G [15] Omlie s .asal4 —10 s T calids 2L 10-7 s
5 CLaila [52] Haveles s .5 14-10 TI cilids 2L 7 PR il oL 5
[14] DeGrado 5 .(Jsi (in as 10-14 zliny a3 0y5ls (s TI L)l
oy & [33] Mitchell s il 5 TICA il ol 10-7 PR (CLLaY

Lale (ALl o Alle 3yshad & Gagyall pumgas @l oIS L 1) CL il U8l
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o= %90 L [9] Janjigian s . Lgiapdal cilagiiall dadsy agail ag 12 £ liay 4
2Ll 10-7 PR (CL Jie TH il 50 iley) 2ay 25y Claiiall Jae

il [39] Shanti 4l sy Le sy :dalall 38 2l 7-3 ADP el Gilsy)
JsSsisnll ofs Adle sl 33 Tadll (553 (el (3 JEY) e LI 5 TICL
TH LS e Galiyly [53] Johnson 5 . calayl b sladl a5 Jla 3 ol 7 ol
= delw 72-24 CL (PR Ly, [54] Johnson 5 ..l 7-3 CL (Tl J
[8] [7] Peters 5 ..Li 3-5 Tl «CL <ilay, [5] Grubwieser ; .saiadll cila)all
Al 54 oy clagi ol slcad) alal ol TIHCL Gl an Jla
Glagiall Claliae Glay aay 252y Slasiiall Jdue e %50 oL [9] Janjigian
iy ill 5y5 lad < iS 13 [44] Moorthy 5 .. 5-4 PR «CLJ e TH culS S
iy VAl (e by Cilaggiall saliaall Ayl danlie 5236 ()5 and daal
Pl ta Ciladall Allad 3ol L) Cadgl) o) dallaall 5uaS HE
TICA S 4l 24 3 57% PR a5y 3-2 (CL & .U 25 3 40%
(Aiiad) i) ) o puall 4gadl) dafall B clabial) cilibian Gilky) aus

([87] Susarla «[86] Pedlar «[34] Blakey ;— SS 4| ,u & L i g
McMillan ([92]Hsiao ([91] [90] Resnik ([89] Pogrel ([88] Meechan
Chaudhary ([60] Wagner ([41]DeLuke (94] Henry (93] Orrett ([65]
Weinberg 5 .CL (AS (i cilasiia slima aladi il aie ([55] Pickett ([61]
Al ot Cms o Laily 451 B85S Gl AS 33h apall oIS Lo 13 [28]
AS Jhie Glatia aliaa aladinl 2ie ([95] Yeoh ([96] Weinberg 35}
TICA (CL (AS J e cilajiia alias Jlasiul 2ie [56] Pickett s .PR («CL
[39] Shanti s .TI (CL (AS Jis cilaiia slias Hladiud aie [98] [97] Little
Al 5ysdasd) (553 ayall o3 T CL (AS (e Cilagiia dliae aladiud aie
CL Jie cilaiin sliae sladiu) aie [99] Rushworth 5 Ayl (alyel digaal
Tl (CL (AS Jis cilagia dlias plasinl xe [100] Smallidge 5 .TICA (PR
Mme alaai ) 2 ie ([58] [57] Klokkevold «[51] Farish ¢SS, .TICA
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«CL (AS Jis Gilasiia abias aladin) aie [47] Weinberg 5 .AS Jis Gilasia
adll laha el cilag el clalias il a2 [44] Moorthy 5 .PR (Tl
[64] Roser 5 .cayill &isaad 441 3)5dad] (5057 Clehyal allaii A (pSally 4l
PR (AS .laain) xie[48] Bannister 5 .TI (AS (,\qs:w\ die

LA.\\_Q clasiial) clabiaa Gilly) ada ddal) galmlly isl) Load Al juds e J3ag
riyil) Ao 5ol dmdaga B cilehal g L)

e A5 LAS Jie Cilagian dliae st vie [102] Datarkar 4] uds L 1y
CL Jie clasin alias ahaaiid xie ([105] Jay ([104] Jay ([103] Griffiths
[98] Little [108] Raymond «[107] Sadler ([106] Coulthard ;,— LS,
AS Jie Slasiia slias sl vie ([31] [30] Greenwood ([109] Nimmo
il aie [110] Torres 5 . clagiall cilalicas alasiul xie [27] Scully 5 .CL
Gilasdin alias sl aie [111] Beirne 5 . T1 (CL (AS Jis ciladia alias
lme alasiud aie ([113] Jeske ([112] Fischer ;. 3185 .PR «CL AS Jis
AS Jin Glasiia lias aladiul vie [115] Hupp s . Tl (PR «CL Ji Slaia
PR Jie Cilagin sliae sasiul aie [54] Johnson 5 .TICA (PR (Tl (CL
Glagiin dlias aladiul vie [63] Cascariniy . JaicY) 3)geane cilalall & CL
PR (Tl (CL (AS Jasiul xie [26] Scully 5 .TICA (PR (CL AS
LSyl o 3 Galayy P nL.uhS\ acabally i) Liad Acd) s La Jiag
Aalas (el Gigan pad 5aly) ) (s dpm cilagball Saliaal) 4p L Aallaal)
tabad) Jaodl s of A GiRY el o may dlldg

aasi) aie ([117] Freymiller ([116] Shepard oo SLS 4l i La iag
alasinl e [119] Ahmed ([118] Renton (e IS5 .AS Jic cilaia sliae
Glagiia alias oladin) aie [120] Anderson 5 .CL (AS (i cilagis slias
alasiu) aie ([123] Macpherson «[121] Singer ;. ISy . Tl (CL (AS Jis
J[3] Hanna «[122] Ruiz e S, .TICA (PR (CL (AS Jic cilasiia sline
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Gleleadl oy bl glyall Gabd 3 edlalaadl amy 4ol i relagdall
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Cileymy AS Gl i [55] Pickett )] :laas Audal) aalyally cuiSl 4l
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Abstract :

Cefotaxime sodium is a third— generation parenteral cephalosporin
antibacterial used in the treatment of infections due to susceptible
Gram - positive and Gram- negative bacteria. Cefotaxime is
formulated as vial and administrated by intramuscular or
intravenous injection . The aim of this study is to evaluate the
reconstitution stability of cefotaxime sodium in vials after
reconstitution by different types of diluents and storage in different
degrees of temperature in different concentrations. Five diluents
were used ¢ lidocaine 1%: lidocaine 2%.dextrose serum 5%:
sodium chloride serum (.9%:sterile water used for injection two
concentrations (100 -250 mg/ml) « and stored at two degrees of
temperature (4 C° « 25 C°). The solutions of cefotaxime sodium in
dextrose 5% and sterile water (100 mg / ml ) showed the most
stability for 48 hours when stored at 25 C° and for 7 days when
stored at 4 C° « whereas solutions in lidocaine 2% (250 mg /ml)
showed the lowest stability for 8 hours at 25 C° and for 3 days
when stored at 4 C°. The pH-value of diluent. the concentration of
the resulted solution and the temperature degree have an
important effect on the compatibility.

Key words: cefotaxime sodium vial, dextrose serum 5%,NaCl

serum 0.9%, water for injection WFI , lidocaine (1%, 2%).
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V) aie Sl S0 Y s il ek sl Aadlal) Alladll (i aie iy o ..
s el e giad Adpla gl Cile ganally SbasSll QS aly LAl @Dk
[6] [5]-4laasSl) e il Cugany sl

b obasSl @Al ae Sigan Jeoaelin Al Jalgall

Ailasl) COe @l amy Gigaa Aadipall Hhall Glaya g 1 s)hall dapa (1
S oeloall Jld ) Jadd) A8la) aey daiiiie $ia Ay o Laiall 5y off cany Gl
gli) ae @5l ae Sgas Jlaal Ay s S (2 ¢ hla ciall ae Jls
On o) ol LIS @3l aae Gigan Jlaial dlay ¢ Laiall sae (3 celsall 35
0o palinsall Jadll pH 3ad o) ¢ o) (4 cgaally e)sal) JLd ) ol 28l
[7]. Gl ane gand Apsall Bpulu) Jalsall

gy oria il Gpsasllie (g e (asagall auSbu Ay G
e Jadll Gl ¢ b Jle OSE gieay sy Gloae lia lay Caglal)
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Ol g LYy Al 2% Cany A chgalall Jeliy de gy pdy 4 aladinyl

[O1 [8] -(1) JSall priagy LS dlladl)
EHED CO;Na i
NT N 07 TCHy
“J)\"/n'j:‘\s
"h"—*{; 5 HH
a3 small apnSl gind Ala Sl Al (1) J)

& Aesindl QllaYl e sl 23le 8 auly JS0 o sdeall apSUsiu aadiu,
deja ety Adlie COlae aladiul Juall Jay 5 ¢ JUlDU saaiall el sas
& Cua doaie Gileja <& ) JLEl ey SN ¢ el e JULY)
- Jslaall il A jaa iy Lo Alysha 5aal Jadl) o Gl e Alladl) 3aldl)
D Gaanll o -2
o0 deseas go sl anSljin Goamd el el B A
Jalsall duyag ¢ gilisally cildapall b ciall deall JLill Jal derdied) cDladl)
G oelsll 585 caadiud) Jaall pH et Al G860 ade Cusaal )
 Baiall gl Aagsy ¢ Sl sl
ikl Slsall -3
(Al culelall 2adl) ) (99% bsliill) o s saall aauSlisians (e Ayl 53k
(A8 cleluall W) ((ohsdS )1g asgeall arsSlgia JLd
iy O]
(Al cleliall jay o) 1% iS5l
(Aghsal) cleliall ja)y oil) 2% (8l sl
(Al cleliall ~1dy 352a) (Dextrose 5 %) S ag
(Al Cleluall #1ai5 35a) ( NaCl 0.9%) als a5 s
(A cleliall K clyidg) ciall v asic ol
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: Llaxiouall 33gaY)

(UV-1800 UV-VIS spectrophotometer from Shimazu) yiwgishs S
(0.0001g) «iluss (Sartorius Entris 64/ Germany ) (ulus (i
(MARTINI Mi 150 pH/ Italy) pHJ! (alie

b plard) auddl

Jaall (s plasily Ll (19) sk (psosmall pauslisian) oS JU 2 281 &
ddlals (100 mg/ml S50 e Jpeanll J5¥) JWll dae 10 Ml Al s
e Aleal) 30le) Casi ¢ 250 mg/ml 5850 e Jpeasll B Jldll Jae 4m
B gian b sprandl dillad) cilais Auhall 3 deadieall Esall e S
(1) Jsaad) ddliag diey il il (25C° (4C°)

oo U clslbe Jlad) Adhe P o S5l G o 5 Laiall 500 DA
iy clela 4 P pH I Gy ey JSa ) Al @il Gigas e
30aS s Tpaliial) iy Jslae S (o die 281 (DA o e 38153
Ldl dowdl) Gluay daabaia¥ly 5SAI o Al DA (e dladl) 3ol
oo ity Levie Lol Tl agpeal) anligien Jslae of Jiii - gsinall
gl Gigplall b Alledl) salall S ginal) e 10%
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Jeall das (1)Jsaall
Liall Loy, SSLA il ol

35 c- ac° mg/ml deaas )
isl. 48 a7 100 SSll gyl
fel. 48 Al 7 250 SNl ag )
sl 24 AWl S5 100 1% 80 gaalll
isle 24 a4l S 250 1% (i gaullt
=l 24 ad S 100 2% 551 gl
els24 | S 250 2% oS il
ielu24 | AW 7 100 Ll g )
isls 24 a4l 7 250 bl ag !
isl. 48 all 7 100 adiall cLal)
i=l. 48 Al 7 250 adiadl cLa)

e 100 351 &5 Cun Lentiaall Ol ae Aplie Judls jpaas Aol 3

S e Jpanll aadil) 23 a3 ¢ dae el 00 @ Leds 5 dplall 30ld) (g
Wlae Glus 235 NM dsgdl Jsh vie dpalaiad) (uldy (1-6 pg/ml)
LUYI dalee luny ddpalaialy 58500 G A0 olagY el Jadl)

(2) Jsaall z Ll
daaisal) Al pe a5 gaaall anaSl s (5 ymasal dgyledl Judlad) (2) Jsaal)
Ll Jales | poiesall Jadl) lales 53S0 Jlas il Jadll

bl

R?=0.9995 | y=0.0361x+0.0027 | (2-6 ug/ml) | 5% sSull as
R’=0.9997 | y=0.0382x+0.001 | (2-6 ug/ml) | 0.9% _aldl a5l
R’=0.9989 | y=0.038x+0.0043 | (2-6 ug/ml) | 1% (S sadl
R’=0.9998 | y=0.0368x+0.004 | (2-6 ug/ml) 2% sl sl
R*=0.9998 | y=0.0375x+0.0021 | (1-5 pg/ml) | ciall seall oall oLl
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Ay il 4
:( physical compatibility) L34l sélgl .1

D5 Gang aly Sl ) f Sy o (lile Bpmad) Gl s gasd &
assall anSlsin of ddladl pH Jl o el cclels 4 Pla 5l 3
e e (0.4) oo D day alln 4 deritieeddl Dad) ae Lilya (3815
(3) Jsaall . deasiad) sl

alele 4 P pH d\ﬁég\ﬁsz@bq(3 ) Jsaall

a3l

delwd | delu3| elu2 | elul | 4l paial) Jaal)
5.29 | 5.31 5.34 5.4 55| pH | Al oy
5.37 5.4 5.43 5.44 5.44 | pH | @Sl gl
5.31| 5.35 5.37 5.4 5.44 | pH padal) ¢ Lal)
5.5] 5.55 5.6 | 5.67 577 pH | 1% \S saulll
5.65| 5.71 5.77 5.78 5.88 | pH | 2% (pilS aulll

: (Chemical compatibility ) Las!l sélgil) .2

cJaes (Sterile water for injection) Gaall aaall asall el ladiul 5
Db ay Lislly (100 ~250 mg/ml) oS oslas s

aSligis (sime paaty Laiall 300 DA wlye ] & ¢ (25C° —4C°)
saladl e dallaall (ssine o) i) cpedl ¢ 90% S50 ) Jsaasll o500 gual
48 320 100 mg/ml € 5l Alladl) asdl) o 825 C° )hall dajy & 40l
lekaia 5 A Jallaadl Wl . (2) Sl 250 mg/ml S5l deles 24 5305 Al
oo i) Jad e simal maal Gun s ST culS 4C° gl A b
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[10] .250mg/ml S50 ol 5 axys cgsad 220 100mg/ml 5850 (90%
(3) o

W 100 mg/ml

250 mg/mil

6 H
24H 43 H

(Hour) &30
:\;JJ]\ Lg ﬁﬁd\ A L“g eﬁqj..al\ ﬁu&t\}ﬁz\u Ginal dngiall Apunl) (2) J&
25 C°
® 100 mg /mi

100
. . 95 ‘l 250 mg/ml
A giall Ageadl) |
% .
ey

85

Bl 8 asiall oLl 3 aga gl asnslisins (sginal Rygiall Al (3) J<l)
4C°

psdgall anllisiu Jd ae JauS (Dextrose 5%) (Sull o paad) aladin) e

S agaall m5la 100 mg/ml 38l wual 25 C° yall dapy & il Jais
(4 J8a) deln 24 223 250 mg/ml 5850 Wi el 48 an Lgaladin) Koy
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Aalide 0lak aa o s slal) anU ghas Jldl a5 L ) 380 81 Al )

dasinl (Kays Bl ST 8 4C° dapdl b s & A Jdlad) )
(5 J2al) A4 5 504 250 mg/ml 585l g sl 330 100 mg/ml S5l
giall axall el s Wls (PH = 4.3) (g xSuall o gyl G Al milall )

(PH =5)
o b cilh Sl dpmes palid Al agageall anSlisiin of Cua PH U1
sl pH )
100 ~\ ® 100 mg/ml
g giall Apuidll 250 mg/ml
%o s siaall 95{
|
90 i|
|
g5 WP
2H 4y
OH 2am o,
O
Al B oSl ag iyl B agdsall aSlgdun (goinal dy5iall dpal) (4)d5.~.'ﬁ\
25C°
100 ® 100 mg/ml
250 mg/ml
i) it 27
% (5 Fiaall
a0 'l
85
1D 2p 3D
4D g§p 6D 7p
(Day) &=
aanal ‘?A Lﬁ)S.uJ\ ?3)5'“” @ eﬁq}.al\ *&Ujs:m Gyinal 4 giall Al (5) J<al)
4 C°
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pnSlisin o) il Celil JasS (0.9%) Al appedl sladin) vie Ll
S B ¢(5.5 -6) PHU) dad of s alal) gl b Bls Gl o sapecl
250 35 Wl dele 24 sad Alladll 4@l e 25C° daall 3 100 mg/ml
Gsinall K 4C° syhall dajs A Ll (6) J<all . Lis clels 8 324l mg/ml

250 mg/ml 3Sall oLi 4 5« 100 mg/ml 35S 5l LU 6 53a 90% (e el

(7)< [11]

99 T| W 100 mg/ml

9 _|| “I-ll_l 250 mg/ml

8H  oan
(Hour )& 38
Gl b aldd) g ) 8 o g peall a5 el i) Al (6) JS)
25C°
100
M 100 mg/ml

250 mg/ml

. . 95
g pial Aty
% 5 gaall
90 -|
85
1D 2D
3D 4D 5D 6D
(Day) &Y
aanl ‘:J ‘“ﬁjAj\ v‘)ﬁ"“"h ‘Eg eﬁa)m!\ e;mstajsgu sinal il 4l (7) J)
4 C°
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Adlite ¥lah g p s slall wanSl s JLal el s L 5l G381 5 Ay

copnd) ol ol JaeS cildaall (8 audy IS 2yl pna oSl aadiy
ce i J aggall anlbgi of bl Ciy cdse G duly s Sl
ALl Dl e gl ST Ay (2%¢1%) 4nS i a5l IS gl

.(pH = 6-7)

250 mg/mi) il aladiud (Say ¢ 25 C° pyhall dajy b dy)liie il
(968 ) Jsal el 8 P& (1100-

mg/ml 3S5061% S sl ae Jllaall aladivd (Say 4 Co8jhall 4y 4 Ll
. oLl 4 52 250 mg/ml 5855 U0 5 530 100

5 saaly 250 mg/mi S5l L3 sad Bl J8Y) culS (2%) oslSsull) e Ll
(11)¢(10) J<al .100 mg/ml S50 AL

B 100 mg/ml
100 1 8/
| 250 mg/ml
]
a7 |
% LsJ:‘“'u -|l
90 |
| - —
85 =2 W
2H T or—
e

o 2% OISl 8 o g geall aanSlisian sginal dysial) dull (8) JSl)
25 C° da,al
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100 B 100 mg/ml
250 mg/ml
L 7
% & Faall 90
85
2H 4y
6H SH
a3
o (1%) S gl & eﬁﬁ}m“ Sl gau (g ginal 4y gl | (9) J<al)
25 C° iyl
100

M 100 mg/m|

& gial) dsuall) » 250 mg/ml
%LSJM 90
85
1D 9p
3D 4p 5D
e
& 2% (1S ganll) @ ?ﬁm}m!\ (,.:\.....Sljjégu Gsinal 4 giall duall (10) Ja)
4 C° iyl
100
B 100 mg/ml
Al 95 250 mg/ml
i gl
%LﬁJ:‘“'u 90
85
1D
2D 3p 4D 5p
G
‘g 1% o0\S 5l ‘f eﬁm}‘d\ &..\S\Sjésm Ginal 45l Al (11) Jsal)
4 C° i)l

141



daline ok e o g0 siall peSUS s Jll a5 U 5l (381500 A )

:Adlall -5

Jaall goi Bl als 2a agiseall anSlighn Gsaase @l of il ekl
((PH=5) aiall el 5 (PH=4.3) Sl s pdl we bli €T 4l Cum arsindl)
oESsull Jglaa 8 JY)s o pH= 5.5-6) ald) agpdl 4w i
emeal) Lol 3 Ul ST 4l G (PH = 6-7) 2%« 1% 43385 255 50
e ol Gim cpail) el Sian et 8 el Ay Gaael Laad
S Gl 4 Coduamiaial) phall daps b Bl ST @il spmadl el
e dall amy Gl 50 =l G ¢« 250 mg/ml J e LS <T100 mg/ml
[12] [13] [14] [15]. @J <) clels sae
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