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The Impact of Psychological Empowerment on Human Resource
Sustainability: Organizational Commitment, Intermediate Variable.

Field study in the Public firm for Iraqi leather industries

Abstract:

The aim of this study is to examine the nature of the relationship between
psychological empowerment and human resources sustainability in the
presence of the organizational commitment as an intermediate variable in
application in the General firm of Iragi Leather Industries. The analytical
descriptive approach was used for the study and the questionnaire was
adopted as a main tool for data collection. The data were analyzed using
(SPSS and SEM method). The study population consisted of all
employees in the administrative departments of the General firm for
Leather Industries. The sample of the study included the department
managers and employees in the administrative department of the firm.
The comprehensive inventory method was selected and distributed (70)
questionnaires. The questionnaires valid for the analysis were (45). The
most important results of the study: The firm's level of interest in
psychological empowerment, human resource sustainability and
organizational commitment is good and variable validity (organizational
commitment) as an intermediate variable in the relationship between
psychological empowerment and human resource sustainability this is
due to the results of the equation of the structural model note that there is
no direct impact of psychological empowerment on the sustainability of
the human resource while there is an impact of psychological
empowerment on the variable organizational commitment, which in turn
affects the sustainability of human resources and this means that the
organizational commitment is a significant variable between
Psychological empowerment and sustainability of human resources.
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Apddl alsall A pad (Vo) e S Al Wl Ll ia )
e Ay 1S Aalau) e )5 (i A ddlise Clabiie 8 Cpulalall
A sall gy HWAYIy sy of ) dul Al clagy bl
cenbaiil) el 8 el il Ll 4y a0

5 ) @lujle" (Ibrahim and Rahman, 2017) 4w Y
MAELISTL A ) 1 allall aladl gl 6 dalaiall 4 i) o ) sal)

‘éﬁ dalaiuall 4 il o)) gall B Hla) Ol jlee alESHL ‘_A\ d Hyall Cdoa
Lﬁﬂ‘ Lﬁ).-.‘-‘-“sﬂ\ Eaanll t_ijLu\ Al Gaadel g ch).JLd\ ‘“54}5;3\‘ &U:nﬂ\
cladd dul Al die Ll celan¥) a8l Wil judy oS agdy o Jslay
Gaaie) g ol )S pall OYSH A G plaYl g sl u:\slajdtu,q ic gana
GslulS 43S el VIS I dalall dpan ) SN pen e Dlad Alladl
3ol Glujledd o ) olsl o st bl [PYREAE IV R DEN QWi
LlEay) Glecal alall glasll 8 Lol b )50 dalaindl 45 840 o) sall
ALl Al viwall dasill o5 ¢ il gally

i) ol NG dualdld) dld) el jal) (g 1

Al Y1 Qs s ciladaially Ll ;Y1 Ll (Somers, 2010) 4l o R
Mdaall Al jia g audatil)

Sl ey 4Bl 5 ol Bl V) Clgie o Gl Al i) s
(OVY) (o i oSib Al pall A el sl e ol rgiall addinl 5 cJanll
A 5 Baaiadl Y ) i gaaY Al ddle (8 slery lils g
Al ol clia g i) Ll clilad) aead Gudt ) slulS alany) caaiel
Ll el Legd (ol aia) ol V5 (o olmall ol V) 300a3 o )
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sl Jy lae bl aead dpu ) 31alS ALY aladiul s sl zeiall
Sl ) ae dalladl Al jall aglis duelaial) 5 4y jlay) il jall A Leiilad
pead dpnd ) 3 BlAWY) DA e Sludl madl boldde) 4 ALl
Ll

G bl A e A el B eadll aaad B Al Gl pall Gwala -Y

il A egialdl ple as e dgiln cilad jo A ladlade) o4 &l o jeaia
A8 5 A 2l G sy B e Aulial) dpngiall JLadl e

Aonlial) Bilan ! Cullul) aladiul e Sliad cilua all Ly

s Yl age e polia gl Ledlaginl oo Al dul ol jae L oW
Al o)) el Aalaind g cpSadll of @l doalall cleliall dalall A< L)
Aalise cilelhad 8 Lalaie) ) dalag 4 )l alia ol 530

(ALl Eaal)

gvﬁiﬂ\JUEg\
(odll) Cpail) 1Y f
s CnSaill JAfda 4
f eVl alilan g el cilalas) )l (il (K
S X MK Jix s Structural Approach (Al Jaadll-
Liladl iy sisall (o Cplalall 38l gol ey lpaDlall (e o8 il jlas
Laal) il gisall () Gkl el
Sl G A8 J 4l A Operational Approach <bleadl Jass -
Clalall sy (Sal (e Ao i La g Sl
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Clojladl o celaia¥) cldl oo s el duadl) Al e K 5
oe Q_QLA.J «ﬂh.t} calec ‘:Jr_ EM\ Jja.ﬁg J)SS\ U"’L"‘A‘ ‘_ALJ c&g_)d}”
(D siall pan B Gplalall e s all 58 Ao 3S g sl ASsed) cpsiall
LeS Jaaall 138 5 cagland Galelall @l o) 48 o S 5 i) Saill Janad
oY) LSl A B il Sadll L, (Spreitzer,2007) oz
(39-40 :2014, Sladll) cagilalaioy agBile g an ) 52Y

4l g o ggdall-ca

Gl piad Ala 4y ccals gl dypa GO "o Sl Mty st iy
MJA.JAJ\A‘\_:\ CJBMUAUL“"Y\LAGU‘)MJS“J°JJ}LJU&“YL§\JJ\
W A S sl J8 e A edgd Jiaiy i ) zlisg dlal
J\:\AU 64.1\)‘)3 J\AJ\&DJQM@SJMH\JJ&LJA«JMEA;%M\}&MQ
¢é 13 (Bowen&Lawler,1995:73) el deay o 2y Al ghll
Caglall ol ) Caagys Sa¥) sdasll J5Y) e jal al " <l
Aadi (5 Sy ABUS oAl el had il SEN S cpSaill da D)
LS L e el desy dead) ol 30l Sl
Ll ¢ (Jtsmj sitaally Jeall () 3LsY) 25 (Veithouse,1990)
M\ J..L)S.I} 6(4..1 617335\ «_ULL\A\ dA:JLI e\.:\sl\ qu— oJJSM Lﬁ‘) UALAAA\)” j\
Dl (g gina (g) Bl o (Aliine dang s iy 8y jae G al o )
Gt Jeall Jsa (Rl Aag ¥l Alesll Gl Ad) e
Jeall e lea s il S0l (Gaudreau&Laschinger,2004)
5o JiSS e 5 )38 aa o cdadd (g5 W ol EY) O 3,88 Jiy g o eSay
(Mustafa and Yeter,2010) .aelac Blawis

Osibsall Lgd i€y A gLkl 8 asl (PLAHeslin,1999) S5
OSalll (8 (Jlad JS aiall aa sy alall 4l 4l ¢ SD el
(agms sy s Oaall i ) gl fieal) Lia g ooV Bl aSay
(Abduraquib etal,2010:125)

Gl ARl sl g " dl) Gl o sl ) aal e palis
pleall sad 3 AY) (a8l g et Al SIS Haall (e 220 A e &y A
(s petilla g A Lo () gasiy A

S a5 aleadl b i Ao iy :Meaningfulness sl
Clllaie o 188 65 @llin o)) o (o ad 5 Al Lilly ey Jime I3 Lo
:\.@A. (e «ﬂ)lm]\} ?7'&\} Q\JGEGY\J ‘A.@A. (e L@.\ e}ﬁg ‘;ﬂ\ J\}J\J\j AL‘.:;
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aee alge il Je 58 aly 3 ,all d\_)ﬂ = :Competence 5 ylaall-
A3 yra g 4d) gy ) ua ) AlWYL Aalle 3 leas pla

ady o dll & yol s Self-determination <l 4 a5 AdDELYI-
alee 3 Cullad Lsa) 4 5a dllay

Lass all cljal e 1ol 4l ol adll @ ol ey Impact gl
( Spreitzer and  «aleny Glatiy dedaiall leaai Al Slaludly
Gretchen ,1995)

raalaitl) af A1) (LG

Z\,,I-AAYU ?‘9'3":"3";

palai olad 2 dll ol 3 s kil o 50V (Mowday etal,1979)
aig y dualall il Gias 5 ) iy ) dadaial Calaal gdadd (ma
sxs (Mowday etal,1979:112) led 4hpac o Llaly
Al gpa g guianll g3 ob g Al gag 2 5 4L (Siburian etal,2013)
el 5 llesy Apandanill Calaay) assdl R & Jaladll g caialaia olad
. (Siburian etal,2013:248)

Gl Lad Lals ekl o) 5 daal ) 4l clul il cxsi [l
Oe aally bl aldall e daell e adasll A 3D lagy) sl
Jaall elal e el 5 QLall s Jaadl Ol 52 Lea g L il

daliil y candaiil) ol JIV) (Lo A8 ) lal all (ramy il L) LS
s Aagall Cla Al e samy pddl @l Ll el e coalalad)
Clalai¥ly bl Jaall 3 elaa¥) dalully kgl el e

el 5 3 p0ball 5 gy ) Adla) Jaadl 5o dnlanY)

-l N g5l -

AN Laa adamill IS0 ey Aadl B (VAAECl 5 ) ol
G 3y Adlial L) 199 ale Lagiul 50 g (el ol 515 ¢ ilalall
15 b Lds (Mayer Topolnytsky,2002:63) el o Y1 58
BN

ple Galls nle 4d e (Affective Commitment )iblall o 5iY) -
e LS bl s oelll @ A ssiahz Al a4l 149y
Lo Ja 43 dadaiall 4 il 2l 42 5 4b (Brown B.,2003)c5s)
Lakle
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(Mayer & 44,c (Continuous commitment ) <iuell ol 35V -Y
OS] o Aalaiall o i CallSs cal€ 1Y) pilh all o685 431 1 Allen, 1991) J.
Sl e ) I A il AV s LSl sl S e

(Boehman,2006:4) ¢ubidl & yi Je 45 yial)

Al ) ddlals adl)l ) asiead) &) 3V ) ads g lmall Gl N Y
@l Jaall & aia¥U o) 5NG Gauny Galalall (6 adanilly daklall
(Canipe,2006:67 )¢ adaiill

A i) 30 gal) dalaia (G

Laa¥) g o sgdal) -

e ity oY) 5 5la 8 Taas Tag Aalxivall G 0l o)) sall 5 o) Jia
G@.‘\S\ 13 4y ylail) CewY) AT «(Mazuer,2017:212) Al i)
Gl o)l Al pul s calvinall  Jeadl Aokl Gl e
Al yin) dalvivall 455800 o)) sall Bl Jiai (Mazuer,2014:161)
Jual (el A Lagl 5 Aalaial) Jlae (8 dabiidd) aed Jal (e Ja¥) Al sk
aa yshiy agr LAYy cpilsall bl YA e elaa¥ly gl
«(Wikhamm,2019:104 )«ialxind JiS) JS54 Jaall e cpils gall 38
WDiied) 4 Gibgadl  aedl gmpall glem ) dLaYl
dalivall &y il 3 sall 303 M3 QX ((Theodoridis,2017:46)
Clelaial agaal Gl ol gall Jumdl Cdad gy Al 5 dl jaas
.(Ehnert and Harry,2012:230) «alxivall Ll

rle A il o) sal) Aalaiad K 3

skl ol e dalainY) g 4 G ¢ ) 53l e ()

sacld o 4y il o)) sall ol jlaad dplid) AtV T s ans (Y
(Kramer,2014:1077) «a_jslaaa s 4 pill 3 ) 5l

28 el sivall 280 3l pall asghe ani Jlo bl e dall agial 36
sl Adadadiall 4y 3l o ) gall clilau s iliasil yiul 2éw s (Ehnert) e
salef CB gl Laii by | cardaiill Cangdl i) S ) caags Ll sl
WS (Ehnert,2009:74) «Jishll gaall e 5 45 08l 3 ) gl 320 E #L5)
Alidial 4l o)) sell Gl e LU (Harry and Ehnert) e
Al 4USy 5 Jyshll saall o5 il sally Bliia¥l g ) shaill o il silly
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(Arman) i e 1,05 (Harry and Ehnert,2012:226) declaal s
s Alaa¥) Al @l 5oas ) ALa o))l i) @l e
Aaadi) iV s Al il o dalsall e ajme e Y delaiaYl
3 sall 3ol laldl Caye a8 dul il =l 2N (Arman,2017:3)
il jlaal) 5 Clsluwll (o 4o gana 21 3 ghaia 3,la) o Aalaiuadl & )dull
ARV s OMA e skl T snanty a0 3 sal sk Chagy
22l Ll daia Jae dn il Gl lealls naall G jleall agalusY
Al & il i) dgal sal 45 5e 5 USIL ol jaline JSIy dlale (5 8 b S
Jlel)

=40 pall 3 ) gall daldicd) Sl las -

ol Lo il slaall oda Jads

-Jasdl e 3l -

Dsaa g cAalain) A 8 Al palic cu il g LAY s CUadiaY) Jiag
i) Jlee¥y edipnll Ly Juamd¥) Wi o€ Ladaiall daliivd & (s
casia¥é ¢« (Theodoridis ,2017:46) |08 siddl s cpdall (als all
Cpaninal) 2aadl alh gl Cada I Caagd JaW) Ay sk daa) il o4 alaisll
O s Lpaplatill Aalsin¥) elue 3 dalaidl 38 Jliay aca & cpe) )il
e S5 daadl o 0 508 (58S 0181 jd 58 A (e Clalaiall oLy
ol gl A jlee B ALl =¢d 2 5 (Ehnert and Harry,2012:226)
Gl s ASaly agale Aadlaally Guilagall Qi e 2ol o (Sa
b Jlee I Ay dagpull Gl ae aSEl) e AL & ) Aldlall
oo AR b ddee a5 (Wikhamm,2019:105) cal il <l
28 e ) Jilay aladiul 4tk Jediy Gl Y e sl G )
el yals Anallad)l Caa) gal) c&a;ﬁ o Y e ) Gl I\ P Qéjjﬂyﬁﬂv1
(Kaur, il dalaiall 400l UV e JEl gal) Allae ) dsled) ALl
Gl el DY) ki 3AY) 58 JUERY) ules e W« 2013:96)
Aoa)a plas e ol Aabaiall JAl e elgw AelaiuV) aghs il
.(Jepsen and Metcalf, 2011:9)

DAYy i dasaall Glejladl Jel) elal Je s adl
A cupld o pall s i) (il sall e Jgeasll Gaay il
G gl a3 Al ae ) @8l g asaliall 5 A pmal) QldS) ) Cargs Jalada Lalis
Aaldia¥) 5o5a8 dal e daall (G agild e oladl (il sall LS ol
e ofalll Alaas 585 (Nanbuife etal,2015:86) caaskaiill 5 4 p54l)
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e s',.‘:l.%.ll aasdl anoladl vy I dalS dla
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sl (Bastryking,2018:29) delius gl o and (il Cilabaiall
;)\.ﬁ‘ e.ue.iodda_u\} oJ"L.LA‘dALc d)ﬁé& JSJJM\M\ 4_1)“.\3\ JJ\)AS\
Al Coagy Aldivedd) col il calelall g kil oy yuill ALaia¥) (pe 3l
dad alay cpadgall dugd) Gl Jishll sadl e dadaid)l clala
sl uaie aldiiall il ey s calitaal s cpllall deall ClauaY
Koly-) ,ciebaiall Jlae V1 Jlae 8 4l 3510V il jlae iy 3 jad b
daliiny) Jga paal sa Ay )3l mal ) Jaiis | (Olusanya,2013:68
o Jalxill 4385 cJandl 3 Aigall oDl 5 daaall Ll ga Jalal 5 el
alaiay) Llad ) dileayl Al sbally Jeall 3l 2eal
Savaneviciene and ) dxasll 3 a1 5 3 0Y) (5 siue o daad) YY)
(stankeviciute,2017:202

pad i) A g sl - Y

Blad) LoLaBY) Al 3 aalid A8 o) sl delaiuall 5y ¢
Aalaiuuall 4 ) 3 ) gall 3 oY A galal) LIS Ay gual) g dpaadasil) 45 g yall
slaf 8 Ll AL cilelgd Ll (U5 AalinY) Caloal aca has Jads Y
8aly s el (alisil g il sall O )93 Galaadl Gl & Lay 4 il 3 ) sall
dgll U=l age s gsbsall M sy daliY) el
aly gall dpad dl) Al g5l (e )2 Lo (Savaneviciene,2014:95)
Gla o 2l daluiall 45800 3 ) sall Cilalis 285 ) LS 4laliie slad
LS ¢ andaiil) laill ) (g0 il 5 jinall 5 Aniiall dlalal) (5 581y 3y all
2o amddd Al b Galisall del S e Bliall Lo il jled) aeli
(Arman,2017:3 — 4) «Jaxl (3 5w (3 agiibs 5 Ganai 5 (il 5l

1daal) 5 Blall G 01 5 ¥

A o ) yie ol yie ) adl e duadidl) shadl g Jeall o o) g8l oy
Jab e slall (5 AV il gall 5 Jaall Cilldas (s (o ye )55 () 0 saling
) il sally alaia¥) 3 yaa (e Jondy 0315 138 e 38 0 cJuadl oo
deall 458al 35 Jadiyy ol sall 5 Jardl alia o A4S e 43l 5500
OO GBIA B (pe s A ) gl 35 Ayl danll el 2y e
(Jandl (& (pilhgall Dl gine il il @lissl shally Jaall o
G eaVly il Clgiee GRlisily g lay) saly s AS liall gl )

.(Mazur,2017:218) «Jexl)
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Candl &l Al JEY) (e B g8 LG_J:_ 3SSA Al G dagal) Lzl
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o o)l G WS (Tabetabaei etal,2017:20) Aglaall g dyiadl
Gl Gl eVl s Gl sall dle 5l g5 YA e Apaddll slally Jel
Ll dna daiil an 5 dpall Lzl ll Sl iy danliiall dlalad)
.(Kuusirinee,2018:20) Jeall Jal

Gl Guasal)

shead) quilad)
) Al Jae A8 i) (B ) phiial) Asan] g duaidiii g a8l g Ciuag Y gl
(ol Cpsailly Laldl au;\zs Ui -
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(V) dsx>
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Political sectarianism and its impact on the determination
of constituencies (Lebanon Case Study).

ABSTRACT

In order to deal with the ethnic and sectarian diversity in
the modern state, and to try to reconcile the individual
belonging to the sect and its national affiliation, The
constitutions of countries whose peoples are composed of
ideological, tribal, sectarian and ethnic groups have adopted
political sectarianism as a system stipulated in these
constitutions, as is the case in a number of Arab countries,
including Lebanon in particular, and hence the talk about
sectarianism as a very complex phenomenon, and has
consequences of multiple aspects on the stability of the
political system of countries and according to the prevailing
understanding of this phenomenon, and the way to deal with
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sectarian components and representation through elections In
the political area.
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Abstract

The greatest of the blessings of God is that we have
embarked upon a strong religion and guided us to
straight strife, and to make our Ummah the best
nation that has been brought out to the people. Allah
made His light and its light a precious Qur'an in which
He guided the slaves and their peasants in this world
and the Hereafter. The best prophets and messengers
- peace and blessings be upon him - God gathered for
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the good nation: the Book of God, and the Sunnah of
His Messenger peace be upon him.

Among the sciences that have helped to understand
these two revelations is the science of jurisprudence,
which is one of the great sciences of good. It is based
on its rules. It understands the legal texts correctly
and knows what the rules indicate. It is the
fundamental fundamental rules that lead to
disagreement in which there are many different
jurisprudential rulings.

The fundamentalists differed in terms of what is
required. The public believes that the rule is general,
while the Hanafis and those who agree with them
agree that there is no general need.

The difference between the fundamentalists in the
general context requires many jurisprudential effects,
as in the hadeeth "Raising my wrong nation."

One of the ways of indicating the meanings of the
words, the significance of the sign, the significance of
the sign, the significance of the text, as appropriate.
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Intervention on the grounds of restoring an
internationally acceptable level of human rights
standards is the most controversial enforcement option
of human rights law.

The seriousness of humanitarian intervention in
being a kind of interference, and that means that it leads
to the violation of the principle of sovereignty which is
very important in a International public law, so that we
can see that its legality was and still a matter in which is
doubtable in the International and juridical media.

Any intervention must be based upon specific
recognized legal norms to be invoked by the intervening
authority. Such norms are found in the conventions,
customary rules, and resolutions of international
organizations.
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Humanitarian intervention involving the use of force
in the internal affairs of other people in the name of
(human) purposes was extensively employed in
international relations in the eighteenth and nineteenth
centuries. The doctrine was one of numerous theories
that served to (justify) the enslavement of (uncivilized)
peoples. European powers, in the name of (human) end
and under the pretext of (protecting) ethnic and religious
minorities.

Humanitarian intervention mean is very wide
including any humanitarian action aiming at the
protection of human rights; it is not only the use of
military force .So that the violation of humanitarian
intervention to the sovereignty to the target state doesn't
necessarily mean that it is considered an illegal
intervention, because its aim is a legal one, which is the
protection of human rights. Its known that the human
rights had became a master rule in the international
contemporary law throughout the United Nations, and
that appears many of the international collective
conventions of the human rights which were held in the
period of the; United Nations, and the Human
intervention is considered, at least, an application of its
code.

The United Nations charter prohibits not only the
use of force, but also the threat therefore. As is provided
for in Article 2 / 4, states must refrain (in the international
relations from the threat or use of force against the
territorial integrity or political independence of any state,
or in any other manner inconsistent with the purposes of
the United Nations.

According to this provision, any use of force, which
Is inconsistent with the purposes of the United Nation, is
illegitimate. The United Nations charter allows use of
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force only in the exercise of the right of self-defence of a
state (Article 51). As to the United Nation authority with
respect to the restore of peace, breaches of peace, or
acts of aggression, only the Security Council on the
basis of (article 42) of the United Nations charter may
decide to use United Nations armed forces to restore
international peace and security.

When human rights violations dopose threat to
international peace, then the security council has the
authority to deal with thew under its chapter (VII)
enforcement power, which includes the power to adopt
binding economic or diplomatic sanctions as well as the
power to decide upon forcible measures.

During the years of the cold war, despite many
instances in which serious violations of human rights
were closely linked to breaches of international peace
and security, the council rarely acted in its enforcement
capacity to adopt measures of any kind. The topic of
intervention in the domestic affairs of states has been the
subject of an animated debate for quite some time. This
debate seems to have gained a new impetus lately as a
result of the transformation that the world has been
undergoing in the last few years.

Regional organizations are able to play a more
active role in suppressing mass human rights violins.
However, under the United Nations charter no
enforcement action may be taken by regional
organizations without proper authorization of the security
council (Article 53/1).

Intervention must be on behalf of the “humanities”,
without self-interest or expectation of national political,
economic or military gain.
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Form the follow we can refine to many cases for
humanitarian intervention, some of them legal such as:
protection of human rights, genocide protection of
minorities, armed conflicts and humanitarian assistance
and some them are illegal such as: protection of

individuals and democracy of regime.
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ABSTRACT

The research aimed to study the most important
determinants of supporting the production of the rice
crop in lIraq for the period 1990-2016 by adopting a
number of factors such as population, inadequate
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production of demand, inflation rate, import value and
budget deficiency . Econometrical methods were used to
determine the relationship between the dependent
variable (support amounts) and the set of independent
variables. The method of cointegration was used for this
purpose, and unit root tests were used to determine the
stability of the data. The Autoregressive distributed lag
model (ARDL) was used to test cointegration and
estimate the long-term and short-term equilibrium
relationship. The research found that support were
positively affected by continued increases in population
and production shortfalls on the adequacy of domestic
demand and inflation, as well as imports. The research
recommended the adoption of a policy of support taking
into account global price levels and expansion of
investment in the agricultural sector, as well as other
recommendations confirmed in the research board.

Keywords: Pricing Policy; Programs of support; Inflation rates;
ARDL model

*Part of M.Sc thesis of the 1% author
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ARDL Error Comrection Kegression
Dependent Variable: DY)
Selected WModel: ARDL{T, 2. 2, 3, 3, 2)
Case 2: Restricted Constant and Mo Trend
Date: 03/26/M8 Time: 22:20
Sample: 1990 2016
Included observations: 24
ECHN Regression
Case 2: Restricted Constant and Mo Trend
“Variable Coefiicient Sid. Error -Statistic Prob.
Dix1) 3206.0%1 930.8192 3 541065 0.0165
DA (-11) 5433.485 1181.410 4. 529154 0.0058
Dx2) 45 15503 12.50124 2 656851 0.0451
D{X2{-1}) -54 347TE3 20.73513 -2.621041 0.0470
Dx3) 52.43560 4817757 1.835617 01255
D{H3(-1)) -343 1975 TO.T4246 -4 851365 0.0047
D{X3(-2)) -334 9264 G7.73493 -4 944559 0.0043
D) 4. T75E-O7 0.051721 09507
D{H4(-1)) 0.000253 8420023 0.0004
DX 4{-2}) 0.000121 . 0 5672309 0.0024
DXE) -0.001123 0.000100 -11.23684 00001
D{XE(-1)) -0.000192 0000123 -1.560726 01793
CointEq{-1)* -0.774252 0.182469 -9.723592 0.0002
F-sguared 08768051 Mean dependent var 1211.822
Adjusted R-sguared 0.949924 S.D. dependent var 42066.79
S.E. of regression 94135628 Akaike info criterion 21.44087
Sum squared resid §.7EE+D8 Schwarz criterion 2207295
Loqg likelinood -244 2904 Hannan-Quinn criter. 21.61016
Durbin-\WWatson stat 2. 073335
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Levels Equation
Case 2° Resiricted Constant and Mo Trend

Yariahle Coefficient Std. Error -Statistic Frob.
1 BETZ2.363 1232.541 7.036163 0.0009
X2 5646879 45.64847 0.121052 0.9034
x3 101.1075 T3.23238 1.292399 0.2527
x4 0.000148 2.76E-05 5374308 0.0030
AT -0.000800 0.000332 -2 406707 0.0611

C 121208.8 2491035 4 BBATIO 0.0045

EC =% - (8672.3620°X1 + 5.6460°X2 + 101.1075"X3 -0.0001*X4 + 0.0003*X5
+ 121208.7772 )
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RBreusch-Godfrey Seral Correlation L Test:

F-statistic 0.0263238 Prob. F{Z,3) 0.9742
Chs*R-squared 0.414903  Proh. Chi-Sguare(2) 0.8127

Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statisfic 4231008 Prob. F{13.5) 0.0537
Cbs*R-squared 2252141  Prob. Chi-Square(18) 0.2057
Scaled explained 55 1.054822 Prob. Chi-Square(18) 1.0000
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0
Series: Residuals
Sample 1993 2016

24 Observations 24
Mean 192e-11

8 4 Median 52.83810
Maximum 1432816

. Minimum -10996.65

1 Std. Dev. 6510086

Skewness 0.224394

5 Kurtosis 3158223
Jarque-Bera 0.226445

0 | ! | | | Probability 0.892952

-10000 5000 0 5000 10000 15000

3V Upeana Bl el g5 Y g8

E-views 10 ibas¥l gl e lie YU Gl Glua e Jsaal) :jaaal)

Cumulative 4xaS) ) 81 sl cilay sl aS) £ ganal) LS
Sum of Squares of Recursive Residuals
EA5aidl 3 akal) cilalaall LSl ¢ gSull (CUSUMSQ)
JSal) ad5 130 ARDL z3sail 508 codlabaall Kl ) i) giady
de da all 2l Jals CUSUMSQSCUSUM  ddibasy Al
23 A S JE 1 B e O3S @ s %O Aysine (5 s
A BB =S URPEN

-Yve.



.
e (Ll aasldl analad] i ! dalS alave
)-“m U-‘ ........................................ y - - y
*

Lee 5 i padiueall =3 paill 5 8al) clabaall o (V) JSA (o ey
sl b zisall 8 alawily Al G pikie Gm ) 35as 35

%04 5
. /0 4:1‘9.\&.0
15
3l —
e 12
T .
03 |
1
04
i_ - -
""" - as =
3
T T T T T T T T T T T T 04 T T T T
0405 05 Q7 03 05 10 41 12 43 14 43 16 N4z 43 2014 2013 04
—_CUSM . s aigmane —_ CUSUM o Sauares - 5% Sigkance

g 5axally CUSUM 4nliall (81 5all paS) i) £ ganall Y JSi
CUSUMSQ dazliall 81 sl cilay pal (paS) 2

Slalitiuy)

SSully 5Ol Jpanal acall Al G Ao ylall 483 Al jall cad) -
aadl e LY B3k ) 3 g peally auiion S 3 ) LS A3l Eus
O Jsana Jlal s dl daradall acall b 334 ) Jall

e e 500 Al Qllall AU e Y1) geal o) Al all il LS Y
e gl Hgpal acall Ml Gu o)kl A8 Jsa Apalai@y)
e ae ) gam JAaall 2V e llall 32l 30 43V llall 44l
‘5.\!..1‘M}M\dﬁmuju\d\yy‘é‘w\‘\;hw
J\.,..\»Y\ &LSJJ‘ L)AM@L\A\ &JM@@}S}J\ ck_ud\ an)
Ays el ) o Sgiandll dpll

OO Jmasal aedll Al Je adzaill jusl) 800 4l jall eadl =Y
dgine U aea Gela Cua iy o)kl A8l g (A
O A, alaBy) Ay kil shaidd 3 LAY anall dua e Aalasg
o) LaBY) A adaill Al dga g Syl aladl (5 giall 304 )

v



.
e (Ll aasldl analad] i ! dalS alave
)-“m U-‘ ........................................ y - - y

s LIS geay 48l o eds Sl gaill A0 HAl) B gal) aSas A5al )
e.c.ﬂ\ ca\).i EJI:\)

ol a5 b S50 Jpanal ol i) o) bl < ekl -
aedl allie G Al A S Agies Cilas acdl Al
A2 4t clalia¥) el audy adiadl & 3 3Y) Clalial SV
(;c.ﬂ\ cj\_m A 'B.JLU ‘__;c M}ﬂ\ Cans A CJ\AJ\ (e J\)ﬁum

zisa) e S iU L oS & A sall Jae dalea &l WI-0
Jsiilly ) 33 el s D51 sall dae B 1S () Sy 5 s
dals. Jealadl Laaddl aeall fle A las diia s ) (g5
Osar s Jadill st oy e hainy o (S Saad) o) lld d sl

-t Sla il

225 Cumy A b Ailel s il bt ae dlou gLl =)
b o) bl el Gandl 3 lau¥) Clygiee e
(il (3 sl

sl e SO a3 el ol gl b L) Gl g s -Y
SO Ol 3 ) Qs e A Y gdadl o)) £l
Adie) sai aadly Agpall oml Y G clalud) g b
leie b ol Al 3adl)l oyl Jh b gl &aall el
sl Fsnige Jie Aol daiill 303l il pall ac3s (31 el
Laans 5 LY G g 80l 5 8 T uS )50 Ld (0¥ ol W1 5 Caaall
- et 3 ssall CilpaSl S5 WL 5 )01 5 adl) (J gensa

Clatial) by Y1 Cila s e acdl dima il Ganadd ¥
28 al Al 5l ki Jal (e Alsall Aalall Auladl b Al
Al Lgiael iy

Gl 3 AR eV s Ao 3l Aasill Aal gy (o L ) ganill
oo Ostindl g A ALYl Gae o caumly Sl Wla
dilanadi Gah ce, sl sIaBY) pUaill 3] )l Claal
Sy Y] Clatise oshiy Y GEY) 8 Al
Y b e A daladll 33 1 (e s Lay g dandiall g dpaal) clilasl)
- sthad) 3D e st Y sea

A



ydie G SR aalall s ) dlS dlas

S s SILESAT G 40 Ly Glall ey o) Saall (pad, Gl
LIS Wl il e Gt )y gl e (SN LLESY) (5 g

_JJL;AAM

e sdie . pae (S (Al aeall Glaase YoV e 55 Al deal desa des)l

www.researchgate .net a sl

iy die Lgile) ye caalsll Gl lie V) (s V49A LS @ e sl

el el 4l alaky dadla | fiuale alla) | Gall (A& 50 4 ) Al

o=l ALY

L)yl i) (any 5 Al A o Y0 VA deas Ll 21, aladl)

dagyhl Yereo1a4t saddl PR Gall G4 Ayl Ggall Jualaa e

sl ALY ad | Aol 4K | dlaky daals ol ) 53S0

Dl aca e dgpid) B galal Jilas | e ) ae V49 ¢ a3l

QA}J.H, ‘_é.uhcd_gmcaﬂ\ Y99+« - YAV sl d\)‘d\cﬁ‘\-‘-‘-‘-‘,)ﬂ P

(S0 BB and e )l 4S slai dadls | o ) 533

O s ol A jmdl Adgull a3 Y0 oA, (sl puds 2ea) smd
)50 Aa gkl ) Jlas 48 iias dumu YooV aladl 3 31 a0 4

= oN LaBBY) and | de) )l AdS Sz Arala

Ggandl Jualaal del 51 4 ) uuw\ﬁjm’\‘~~v’w¢\¢) ,‘;E.w\}l\

(S0 ALaBY) and Aol 50 A0S sk daals oy 52 An gkl (3l B

7- Enders, W. (1995). Applied Econometric Time Series.

York: John Wiley and Sons Inc.

)

-y

1

New

8- Pesaranet, M.H., Shin Y., Smith J.R. (2001). Bound testing
approaches to the analysis of level relationships. J Applied

Econometrics,

VYA


https://www.researchgate.net/profile/Amira_Hamza/publication/317411290_Determinants_of_food_subsidies_in_Egyptmhddat_aldm_alghdhayy_fy_msr/links/5939555baca272bcd1b70a6e/Determinants-of-food-subsidies-in-Egyptmhddat-aldm-alghdhayy-fy-msr.pdf
https://www.researchgate.net/profile/Amira_Hamza/publication/317411290_Determinants_of_food_subsidies_in_Egyptmhddat_aldm_alghdhayy_fy_msr/links/5939555baca272bcd1b70a6e/Determinants-of-food-subsidies-in-Egyptmhddat-aldm-alghdhayy-fy-msr.pdf
https://www.researchgate.net/profile/Amira_Hamza/publication/317411290_Determinants_of_food_subsidies_in_Egyptmhddat_aldm_alghdhayy_fy_msr/links/5939555baca272bcd1b70a6e/Determinants-of-food-subsidies-in-Egyptmhddat-aldm-alghdhayy-fy-msr.pdf

e GO anmll e, analall a1 dulS ddas
AogIlal Falalf
A gAY (et A ygwd pukag adat ! dl

i I3 S auld o
O and (s
gi}ﬂﬁ\thid\
Al 2l 4
Sl ga gl G5B G Yer 0 alal Blall dyseen e @i
Ay, g 51l Aplal) Sy ally Bsial) ae g lay | WSlaY) AlSal
(Wi /)Y s3lall ciai WS | aie (z) 5 (1) iy (V317 V) 33l an sa
3,4} )}hﬂ\\&c«ubjﬁuﬁﬁw)}m‘ﬁ"ﬁ\és Lyl | 4ia
Mz ey HAl 358 Gl ol eﬂu\z\ﬁm@a}umds&u
“—’w"-’@)‘eumgﬁj‘Wuﬁbaumdmu)&u‘dm&ﬁj
’MJJMJEJM&H\ é\‘\;\;ﬂ\ e}mbuqsl_d\ J}u.n.ﬂ\ e\S;\cAuaJw
%é&;d\gj*ab‘u;jLﬁng u\\‘~~° ebd<3[yd\3éJ}@4; P dx;.mj
i LS| 2 Aakasl g oyl sl zsum So Al g Wal) Aalasy)
AaSadll ;L.uu\ O e (£) B3 calai LS m(‘y}\/‘\\‘) PRGN
MSA.J\U\UJLL@.M(EE)aJAﬂ\UAY~~°M V(Y r) i Lladl dpalanyl
coil sl Ao iy Adaidl cle el A Jeadl) " Jdgn Wl d3alasy)
G Glld dea A e sodlall el Y1y Cileailly Akl el )l
s jall 480 jal) 403 3 18] 938 alSal ae gt Ll jlati L) Ll 5 Lo jlaal
G g2 o sl Apen) Aga o ASaa e b e el ol 0S5, Al
AL jeaa Llall Aalaty) AeSaall cilialiaia) " G 4385 L oy
aie laual <‘>"L€_¢s;‘5@,d\uﬂgj 3280 Aadaiy) g il 8l 45 i e

gl (YA97) 2aall | A el wli gl sy m ) Yeeo Dl (Vo) A, ol ()

XYoo /Y /Y
Qae  YOVY /N /08 &l YONY [ dalal / PV G Llall dalasy) sl ) 5 ()
Dlaall de same 4858 allae | (L) 22l | (Raselall) Al | eladll s oy il
[ 3ls3) [ AA QB ol el ety VTY Ga ) YOO slaay il dilaall

RA



.
e (Ll aasldl analad] i ! dalS alave
)-“m U-‘ ........................................ y - - y
*

ZOB ol Gl () ) Ay i Ags G oa el | MUAN ) giall Lgsallaa
S lgiallae xie V) MUl ey il mteti Y ed Ll S sl Glgall
dgmy il Adald) Galiaia) 8 Jay a3 elld e Ly | sinal) pa L jlad
Qlla " Gl 5 Shall AaSaall Cual SN Wplaty | MU il il JhamiS
(e Gl Slia) Aoy ) 8 AN Clal eyl b kil e ool
any ) Aabidl a4y (aids an 185 Jee sa L) Boalasy) A&l (aliaid)
O a5 dga ol LSadll (Y AeSaall o34 (aliaia) = A

Dsidll dlSal Gl claled ) alai gl slE B el asay O
Oa, Asieall aday Gadall Gk e AR ) Aalall sl dae G jlaty g
paseaiall 3 p3lall Al el " Ll Catad ) Ay sl el JNA
Gy sinall 5l Agnlall (alamS a3 5 AL il gl Sl sl b Lgle
S patly adall ) am a) L)) WSladl daal e b Al
gl 5l o) siwall paill aill eladl Lladll @lld g |4ty ) gius b @ il
Sl (g siull Labat ) 5aY) Bale) Leale iy il | 4duki (e
LRI

A sies aay adall D ookl s Le s ealie Jlpe a3 ) el
D) siall pamy cplall alla Lol 238y ) AeSaall ey | (ima

Aadl el DA L )55 2y ) siaal ey cpadall ) 1 JS el e Al
CilS gl g | asadll aaf 463y Aol daSadl b ddie a8
adihy B Al all aSladdl e ol duaal) aSladd) (e dAaiial) Sl
Ll Zpalasy) daSaad) ) 4 sl adey Cedally Aalal) ol oy ol
Gl wiay Vg ) &y sisall s e all b Ll Laidall AaSaall & 3 5 il
aaxy aSall Llall Zalady) daSaall o Lguds dlaidal) daSaall callas o (g
Lo say, oaladl (8 g LaY) dal )l Qlel aY) Gly (il Lae | Ay ) sinsall
P FRPR PL IR PR

aall | (L)) i) | eliadlly il dlae YOI /Y /Y &l YR
AVY o, YOV sk Allaal) daglae | (D)

e aladdl 4l il L YooV /Y /Y0 s s ) Vet fdlay) /Yy )l O
,Y~~‘\’A\Ai_.\’m_.\:\.v_.xu\’w\:\gﬂ;ﬂ}(\w\c.\‘)i}&"_l\)\ﬁ:‘é_a:\.nﬂ\g;)gm
Yooa

AUV okl &gl Gy Llal) dalasy) deSad) 5 1 Jole Guae L 3 paly (O
N0 Ga, Yo A ol o) seiuall AiSa | Apliiuall

NA



e AL aasll axalall v I dulsS ddaw
E\.As‘;.d\ e.ui H..A\,.d\ B EN (_,33315 uai LJJ:M P ua.hﬂ _:sji
}lLoS’ijmqwddﬁi\mhm\dﬂ\@ym\uaﬂ\ub 4\.:3\).43\
O gt ) Dl W\J\P\X’\uyb‘_gubmubeaﬂ\@q
u‘c\ﬁy\gﬁug;\’d\};y‘b&d&d&d&j‘m’J}.h&.ﬂ\t&\ua‘)la_etf\
ey daal Sl

pam okl seen W) G e dall ) cdeti Y o Al
Aaiaall Aol ey gl Lht il daidal daSadl alal 4y ) gicall
Ol Y il agle 5 | il o Jsly (5503l oda B s ) E jaal
Lalsl Slel aYl gy & A sieall arey calall ssel g Q)
orlall s seal byl sl Ll 3l dlaiiall AeSadl) o) die gLy
Do L Aiin e s A sieall aaey

s $all RTINS I WRP oI aday caball 5ol A gilAl) o) —

ale j\ Ay siwd pda Crdall Aalal) (5 e Al) Al o a) Al S ggﬂ\
Lalaty) ASall ‘;;\ﬂ\ ?M\ 0= (£) 3Ll L;A u.aS.\ L;U.a&fl\ Oadll eyl

ASaall gaa) calla 13 " 48) e ilai ) v..omo)rﬁ,uﬂ\
)A\J\k_iu.\xa_i}\e\.b.\}\G:J)WJ\)&}\U}J\&&UAJ@)M&M\
adall 1aa ?‘MP“Q‘“E‘SWJ“J\?J"’?J“Q‘ h\wcﬁdé&;cu
oo ledo i Lald 18 | s seall Jod A Cuii Leie an )l clidin) My, e
Miy | Ao Al sy adall 8 Call L) dpalasy) Aladd) ) clatiil)

led e lall IS5 cpada POl ld 3 L3ad Tl ) aY) daSas oLl Caadl 5500 3 ()
MUl Y909 did (VAA) ab ) sl Ol (sl e (£7) 3okl 4y sl ade
Ju b daSadll i gl Jod amny | ool O dadliall Aalall | Jaeadl
Qlla " Gl Cual LSl oda (e il aany ) Llall dalasy) AaSsal) ) (g e
Gl Yoo @ all &) seen Hsind (e (£)) B3 ) g a3l dma oy dpc Al
3l pe e sl agilily s A3adlil) gl aly ol Y1 A Sl el sl el " e cilas
b 3Gl Al dallas dre iy Lae | (Ol @lld abaiy s JLA) ol agilaies
UA(\/Y}\/Y)od\.‘d\uaﬂlsulme)m‘ﬂ\;u\y@ua)h_u‘ﬂumcmyd}cﬂ\
Ol i JB el goeall sda (g, Yero alal Gloall d)seean sind
[ A " oo A3 aSall el @58 1AL daiall gy dag i sl
5 aeS Gih ae ) Gaaladdl 4l LS YONT /A /T &l YT/ Al
dasadl | (Cseadl) daall | ALl Gl 1 s deas e g Jlall dadllae L
Yooa, YOIV ohaa S

Qg sy e 8 Yeeo Dl (V) A Ll Aalady) daddl J0) U i ()
CYeso [ oY &l (TAAY) saall | A3l

YA



.
e (Ll aasldl analad] i ! dalS alave
)-“m U-‘ ........................................ y - - y
*

a8 ()5S adall cauad ) 13) Ll | dagll Alal) s eeal) ladiuly | ) 8
daSae il A Wpdai g " Lkl 4palas ) daSaal) alal edall S i L
gl (pala G g8 33a I Do) aam oSA1) IS 1Y Bl ApalasY) el
PBgr 5520 Al 4dlKS s seall pun JB ) Al ad | L) g pday
S, el Llal) alas) ASaall Ll g aan I A s Ll 138 | oLl
VM leaSa jaaly adall 13 o b I aa
el Gl yhal aal a ying 38 1 4y ) gladll aday cpdally (5 03 dald) -
Slo JisaVoda b L)y Gud 15 Say (GA) ( sil ums\ ol
Sh i G ee matyy | Llle ale cldl e.ag\ussdu\W\usMn
D08 el el (e Al andll ady amp ) L siun (el (S9N il
J sty L) Aaidall AeSaddl ) 3 6oy, Led Sl aN o) Aiaidal) dasall
L S WS, Loz Sl gl
s Aaldll (gseldll Aaiddl Aaadl culd 13 e dll Jad —
el Jlu ) Aaidad)l ASaddl o sl oda & o gldl (alll Lyl
ol o b sy ghall b Eull Ulall Galany) el Sl g
AaSaall )8 35,5 el el el Jladl 1)) 8 24 ) e (50l
Giiad AaSaa L culhs dadly iy Lell Aluall (sseall 8 Llall dalasy)
=3l il (e a3iall Cpadall 3 Eall alanY) Al (o b el 8 da) 33
Blall Gt Ay s pany @y 3 a8 Aa) ) (38 AaSaa (“L“‘ !
ASal we Lgaa jlail VAAE 33 (YY) ad ) LI (5l e (V31 /1Y)
Falai) Sl caml | Y00 el Blall Ay seen s e (£V) 33
SV Al il Cals g ch;\ Sl Oaiaall 55l 488 e ) jid) " GL Ul
ALl JJA ‘5_;49.1 LS — M&L)S MJLI ;Lu\ 4.4.1); ‘\..115.1)\ Al ‘_,‘A Aalladll
eladl) dna (e 2wl @ — 5 SAll &S Gl e (Y)\ / \\’T)
s ebadll oSOl G WS Goall &y seen s pe el
& slaill LaSla N (53 palll (s Al Alile LaSlas B agiall cililalall
Sdaza :\:.3 ua:d\ Jaa Jia CJLS GAL:ALU J}.Lu:.ﬂ\ & UAJ\A_Q VAL 23 Jia

Al 5,3 Yead /o /0 i Ve ) gl duass/ VoAl L, ()
U, Y..9 ,;\m,ﬂ;\ﬂi\_\.\sﬁj_)b,(@»Cd\)ayd\,‘_;cﬂ\l\ ;b.a&]\u.n&;n‘)\dm!
o))

-YAY.



s Gl aasll aRolal! w1 dulS ddaw
Adle daSlas agiall daSlae b eliaill 4adla (e day 4 5 ) sindll atilladl
I dsa s o anls (U ey ja S ) s b

S eyl ey (5 se Al Al daSaal) Cuzad ) 13 3 g el (b — ¥
MJW\@\&M@\D&,@;,;fﬁm\ufﬂ\agjjh;em
o= DA 058 O e el lesSa paaly Adal) el by
W) ks Al alal Cprdall Lals Ao il aaey dZalall (5 o3l

Lalany) daSaal) alal 3 bl (A Gal 45 giad adny bl - Ll
OB Ay sid adey Gadally Lalall o ey e lall a3y ) diasy 38 1 Lilad)
ol g 5dlie Lled)l dpalas) daSad) oLl 38U s of o glE Cai
saldl) %) (L\SL\) c)ssﬂ Lad iSaall sda (gal ngr_ﬂ\ Jaad _\:.,13 , J\PY\
o) pay¥) JleSind anys ) Lladl &alasy) daSaall 2031 QW) (e (Y)
e se Cpad Q) oSaall AUl (e (V) 33Lall (e (L) B_all 8 5 4, sl
DY) Glaiy g | AirallS (5 e B 8 I (5 e &5 clalill o) ja) 5 Axdlyall
Db WSy dad) el & ) Al el el

plal 3 dle ALY oMy (bl (el dgiud ady ekl —
A )l el aYl de gana & 7 A all Gseall 1 Ldal) Salasy) dasal)
Giob oo — aainall Lo Jhshy 05l (B L il 25 A Al

LagalS 5l (o0l i) ol ol ygiall JIils Lefe padd 455 J(:’v))ﬁ}
. "d\_}

yEUAuAJLPALSjeAMU_\S\M\)ﬂ\ )QAS\UAL;}S.HJ\‘JFJS
soed Glll aal aayy A gl 8 A ok el 5 cl sl
Gl e Gkl cal Sl AU G We agidl | A
sloeyy ol Glld e | giall Cillie gl | Ly st Gl Gl sh 4S5 5l
53 A 5l Gl & i ates ASa Wil Llal) E3ala3y) daSadll I
325 3 (5 5e ) 3N s, b Shall AeSad) (3 Jisal) oda by, Ay sie
GIAN Sl ) sius piny oSl jual o5 ey Grball Jsd o gin L
e D, ) Galall i Lo cllia (g Gl 0a5 M8y 4 () galadl)

A | el il Alne | Y ONT /Y s YOV / Alad) /YY) el e, ()
A o, YOIV ok Alaed) dagdas | (J3Y1) 222l | (Rl

Do, A el cleSlaall Jgaal 05l 7 5 il lea 61 llae g 38 s gl ()
80 a Yoo ol o) setu)

-YAY.



.
e (Ll aasldl analad] i ! dalS alave
)-“m U-‘ ........................................ y - - y
*

Gy e OS L Lagile ead) OS5 (g) edall Lealdl (e i
paxs Lgd (plall Jias | Leidds o Adlia) ) 5l) Qalae () 5 0l 5l (e
149¢ dad 1Y) Ay (Jaadl) syl 5aE (ulae I8 A3 5
S A el (A dasa e e a Sl ) GO ade (yauaiall
038 4ie 3 yind Al Le oSall 33a 4iliad aay Lgale a8i 5 AT dyee Aoy ja o
B3l g agie (3o alnlall | Lgiad ol 4y Al 4l clgas o J)saY)
ey, Jaaadl BAN Y979 Zad (V))) LB, bl sl e (T
DA Lsies pre Cag Llal) Dalady) sl Uil e 5aY) (e
Wl g a50al) ol gy Lae V99 € L (VY ) Q) (Jaiall) 5y 5 50Ld Gulas
O 400 5A0 At Sae 33e il A puumall cpaddl ola) " Gl caal Gl
pasaiall L) Glially Gsiall ae Loajlad Ry Aled 50 Gl
sl b lgle
daSae oal8 ibiay Jaul 5 8 Alall 2 ) sall june Lgd Haial dadly i g
G DSl 58 e (Bnlall) Balall a5 (paegie ASlaL 43) )l 8 (gl xia

sy A sdiall | Y49¢ AL (VY 4) ad (Jakall) b5 sald (ulaa )i Gai ()
gl Gl Y = YH " e 1998 /870 & 5 (FoYT) aaall 48 ) LB
&8 A e Aoy Al e Sl Al Jisel A8 ol DA Ay e sSal)
;4o ol ol 4l i as Le gl ) sa¥) o8 4t 3y ol e aSal) 33e ailiad a2y | Lgile

DA 138 AlSaT (g s — GG | 4 giall Cagas <l i 8 Y g alall siall oyl 8 alads Y
i€l ) AlSaY) ey | ASladl o gdadl e 8 s Y A Ll e
13 GlSal ae pajlaiy Dl 5 058 8 pa sl den ¥ — Ll L Akl A5 0
M OAT el s s Al By el 8o i g ) (el aDN 1as 2 — Ladls |l A
s e 05 Y 33 Caally il " 48 e clygiall (gl e (YE ) a3 e ()
G Agal) mllas of Jsals 1550 aae Caaal dale daady e of Cals g JS s
Mgl Ly 2 semall (alai Y ) sely Sl aiila g aSas Led Jualy ol Lt Jemy
el A YOV S ALY & YWY [ D) [ dlasl /ooy il ba, ()
VY G YOIA | olakg ) Al dadae | (J3Y1) 22l (5ladl) didl | eliadll
Ll (VY0) Ay Al Galad S dplasy) Suadl) daSae G) ) s LEY) aad
AaSaall o ahy)gid pam oSall e J8 lgle diagjedll A e V49¢
ol Al e " Al Y ) ASae sl Gl Wbty Llall doalssy)
JIsal 48 e lai dpall Lggaai vie 199¢ 2 (VY4) Q8 ) HSa) el g8
Hadl ads isa s o sSaall a3l 401N sl e G sl Gl Juadid 4 3)
YoV [ el Aigll /£ ) A A " A sSall AR 1) 4nedy A5yl AL
, (Gl aaad) | (Rl ) AL elalll g a8l Al YONY /Y /Y0 &0l
N8 Ga, YOIY sl il g Ailaall Alladl Ao gana A4S i aollas

YA



.
e (Ll aasldl analad] i ! dalS alave
)-“m U-‘ ........................................ y - - y

Gy pmmsndlly dal s agdde SSally V390 Ll (VYY) b8, Jodlg
daSaa Cudla | Sl Al e (V)) Balal) s gay Al As giaal) CiliaSlal)
salall ai (ajlad ol sl ) Uledl dpalasy) daSad) (e dila )l sely
Go bl g aay Y00 dlal B1all 4 ) sean ) sid plSaT e 3 S
— sl Gl ey " a3l Cuzd AN aia ge Llall dpalasy) deSadll Jd
3l agdi i ol LalAiY) ae Baisill dadla Jaay 3 — Aalall Gl &) 8
L0 il il Slans sLaill il agieSlae ¢l sl

dia Gl G Llall alasy) ASaall ciany | Laad | s A e
AL MY il g Ry gl adg 4 G gahall ol Gaill dillas
Ay i pdny aSally e dall b " ol cacal GlIN ki | g 5e 3 5, 50
Dl ez o5l Glaa ey b giall (g8 e ((£09) Q8 A sal 53
& s 3 4 1 B3l o iy £ el AR 55 qa i lay 138 5 A giall Casdal)
ARANS POV RV T S P PN PN SO PRV P SOPL (PR AL

plal 3jdlia Aisall ooy (bl (ail Ajsiud ady cabll - o
1479 Lo (AY) &b ) dpinadl Cladl yall (538 Cae ;L) A3y daSaal)
el AT (e 4ia Gadd (il " Ll (g seall 4ne () B3L) 8 | 28l Jaa)
Ll 3 pdilee dyalady) daSaall alal o) soay odall a280 388 GlAl | " oliadl
P B Sl AaSaall il LS ) Gare (98 Gl Ay ) gl oy oSS
o) L e ead) S5 el JB e ble Lealal Caad) (550
Bl (e (L) i) 2 aps Lo " GL, asdda gl Adla) /oGl Gudas
33 5dbae Ky A3V (o siud e ey 330N 3l 8l 5 e L) aclidll

AL | elaill g o il Alaa YoVY /0 /Y Goyli ) VoY Jdplas /¥ il ()
Mary ) ol Alaiall Al de sane S0 allas | (all) 22l (R )
NIA Ga, YOO

() e 255 Y she Guaally Cilay " 48) e il giall o5l e (€49 33 s ()
B a5l L Leli Alla (8 aejlae san) o ating) (e s
S il Telie) Lanaal el Lagle (sxie) 5l Jall 5 Leglish L) )i aa 2al
Oe M (e da o Al plaall s Jlexin) e V| datine dale )l @)
M 3ol (o gl alSal sz 5adai W Hdell 12

Olaaladl ) 1HLET Y OVA /Y J0 sy YNy [ 2Dle) [ dlas) / VYY) a0
, (e AU 2aedl | dlial il 1 Sled) daadlae lis 5 2eS (Gl a0
Xooa, YOOA | slai | O dadadl

-YAeo



.
e (Ll aasldl analad] i ! dalS alave
)-“m U-‘ ........................................ y - - y
*

& deadl ade a3 Ly JBAY) 50 el (B ah s e Glads aldll

Oy ey ala)
=l ala Llall 4oy daSadd) alal 5 pilae o dall Ll (5500 iy
(V)) salal (e (La) ) 38800 olad) Wl aiids of dila) / 42 30y 35 4dde
Cual V129 daud (V€) a8 alall ol g A gall ik s Lalucai) (58 (e
O e (L)) 3N el Aygie aae M Ok Llall Alady) As
Gl ity 199 dad (V€) a8, (S| asY) pladll g A3 il e Jalucad)
Y cw\@a.mbuuxu\ L_A\ J\LY\} ).’:.\.\S\L_:SSL;;J}SQ &La;\ (a.la_a )A‘)!\
W@Mamhoﬁd)\;\ju@m\ﬂmww\w\u.oa‘)ssl\
Dsid e (Vov) Al AlSaY lpki cpdall ) dlabuai) il siall aen

O 5l A seen

e Hagle beaadel 30 )5 e 58 (Al e all Ald] ) Sliadyg
4 paddl daia aaal o)l dual 5 s seall O 5ST (S 98 (i Ay ) glsd adzy (adall
Dt il oSa oyl ) e i h Y gseall sda (B sl oY @by
3 Sl Aaad) el el G5l e (£) 3okl Gl i LS | 4le )l
[ Sl Galaa Gty o ool a8 O ay daaias Al A sadl)
gy ) Al ) okay Atigda ) A3l
o) a5 dhe L) Alasy) Aol ol el Ll ssen i
lede eaall Cadldl o s Gauss Mu&@;&g\my@j lele
il g Al cnadl) o 3 Aead 8l JaY) e alal olin (g 5ol
/Y‘Q) aALA\‘\..UjmJe.\uu:.L-nsc.ld\ u\ Y\ ‘éﬁ.a.u_\l\ )LH\UQL@_.A.\)&.\.\
g1l oS woaM(MA)@JW\J\P\J\U,MUAW(
B culS )y b8l AaSadd) Bl bdle Llall dulady) Asad) Bl |
O (a)w:‘}“ ;u\}ac.quaja_u‘i@.wuﬂ d)J:J\ o ua.ayuj\ " ubc_uas
ady il SO ol Lbaal (A1 H5lall olda a3l Ly sad Ry

J\Mg,@uﬂ\s)ﬂ\_n\./1/\5@Jis,v‘.\./a,,uug\/wj\)a\ez,(’)
XY Ga, Yo dlaay ) e ASay Yl (d3Y1) 22, S eladll s
Lg‘)mgm.c‘sn\;ﬂ\@\)mi V~~\//\’/V )L} Y~~V/MJ\A.\\/£J\)£S\€3‘)()
) ) Ga, Gl g e T e

s A g g5l Galla 1) ) e dpatall JlsaY) o sl e (F/79) 5okl cazas ()
aSad | @lld g a5l Ll A3l Gl s LeBDla 8 Chunia 7 53 ) AaSaall
M AN A Wi gia e 8 5dle it 834l Ll glahy Y O e dles 3

YA



.
e (Ll aasldl analad] i ! dalS alave
)-“m U-‘ ........................................ y - - y
*

G el gsea @) 8 calS g YO LEad G ol e
ade ead) bagpd e O AN cliia b osla WS @l | G geadl
DA sta iy oS oyl ) o il of sseall B laad 05 (S
oSa Slee (sseall gl s e e pd Lojle ol LaSan oS0 ol 4k
s Gl ¥ lgale eadl () Jheal daal) ciladl jall o5l e ((£) 33l
iy by O adle (S 5,80 (sgeall B ead) O aaig sl
JsaY) Ao bl dpasall JIa¥) Gsl8 e (V7 ¥9) 5ol 4y ) sin
a5 Gas gl GRS ASadl 8y Gaadll o b Apadd)
sl adde ai le Crua gl gl gl Gadall (a5 LgaSa daSadl)
sy bl ALY el 8 Juailly daidal dgall () Ladl
S Aaiiall daSaall alel dxdl jall JDA Jiany @3 G518 Gai 4y ) gl
) el 5l Jus 5 Gl Glall Aol AeSadll o | g3l s
Gaill Loy pie gl 4y siud pamy Gadally ALalAl) (e A Jlay) s Ol
S A AaSadl) sda S o g | AlaiAll daSadl ol ddddl gl
Gy, Aoalany) juail) dalaa I daglil) dloasl) OSSN (e a5 4300 5
Gy &) g, A aall daSae U Gads Lled) Apalasy) deSaddl )
Lol paliais) (& Guls oY) ASadll ada gl palaiall 3 iy
dle aliall Goall 4 sean sived (g (A7) 83l (il daliind a5 | Al
(ol Ay s adey gLl 8 055 Y Lled) 40y daSaall Gla el Yoo
, L) 238l ool 8 el ) gudll ae palady sl Wil saad (i
st o A5 Llall Aalasy) daSadl) (aias " 4l il I ki
L yseen siud e (A7) B3 Can gy 33U Cilagdaill g AakailVl g oyl gal
Wdal) Zoalasy) Aol clabaia) " Hla @iy O voio 2l 3yl

,elaill o il A YOVE VY /Y &l YarE [ dalay) /90 )l a8, ()
DAY o, Yevo e Allaadl daghae | (J3Y1) daadl | (Aaglldl) A3

43 o MUH Jaall 1419 AL (AY) A Lpiaall Ciladl yall (55l e () salall i (Y
OsSe Oy Ada )l 8) iy oS 0 ) ) (e i Lead ale e aall 06K of b iy "
Sl agad mlai Gl aay sl Gsd el e oendy Lol 5l LogSae
c il Jlal i) degead g ailadl s smadl s jealdl) Jlal duilly a5 aaa sl
Mo ) Lt 36 Y I )l (b s Laad (5l o i) (e desead

sluzaill 5 a il Alaa | YoVT /Y /Y0 Al YT/ kel /AN i 6, ()
VY o, YOO olary | Allaad) dadae | (A1) 2aad) | (Rl AL

3

SYAY-



.
e (Ll aasldl analad] i ! dalS alave
)-“m U-‘ ........................................ y - - y

_).uu dAs: B LSJMJ u.u\)sl\ d.m:u LG—‘-‘-‘ u.u.d_, (‘1\") oa\.db 33daa
(’>"4_\,_,M\M\MUM

Sl AL Aaida yie Llall Lalat) daSaall " (la )s\ cila (g
die Guadll deasy LY aSlaas selall aSlae AT ) Gilel jaY)
a&:mm@s\e&wg_m)m“* g L WS sl Lalas
&8 Bl Ulall alany) deSadl) palaia) oo ud " Sl (O Qe
Dilsn 8 gl s il gall (e pauad ) Ay play) il a5 el 5Y) A
Qccﬁuds‘;s”smw\ﬁamucxa,(")":djas\
c_u.u Miad L@_umbuyuéj)}wﬂ\@ds )@A&\Lg_.ahaﬁi\
.(° £ 35sl) ula o il

IS (any Ulal) Lpalas) daSaall el oaliill &) )5 LEY) jaad
alall aUaill (e cllCEl Y elldy gseall 3, Gl by Lgile ) je anyg

Sl Y /Y /Y s YA [ dalan) /Y G Llall dalasy) ASad) )8 ()

el Y AT Y Al YA [t /) G Lal) dgalasy) ASadl i 8 ()
0, Gl

CY Y Y /Y ) Y Aalas) /)Y G el dlasy) ASsall g ()
& Bl " Gl Lyl 5 S AaSaall cuzal Glud) 138 By YT Ga | ) as
s Al ey 3 cligd) ol ik gall e jaan Sl Ay Yl il el V) A
Ay sl (o eh Gdae 038 angay AREL (g laY) laill deSaa paliaia) (g
G Bl Gl 4lasy) ASad) (alaid) e el Jiedl 14VA Al (10)
Gl aa sl Yoo A /A0 &5 Y A /Rt [ YA I A e gl
A Ga

LSadll alaiay! iy 1M 4:,L u,J\ mum Msun Cumd Gl MJ ®
M\uﬁ(&muﬁlajmu\uujwﬂ\w(u/uau/'l\)aal.d\‘;u_)sg
abaid] oz A Led Hlaill Gl jaay A ol s Ll Ly ) clalgay) Gl
W) " S ol saan ) Lpabiaia) diaty Y Ay Lbell dalasy) daSadl
A bl g a il Alaa | YNV T/ sl YNy dalal /£ A
N0 Ga, YoVA ol Alaadl dadas | (J3Y1) 222)) | (58011)

)yl dae e ol )i okl "utuu\mmy\w\mqmmﬂ)
S35 giuall (g (A7) Balall I ol Ulall Zpalasy) deSaall aliaia) & A ady
[Y Gl Yo v Jaas) /1o ) al a8, " Y e o daud (Y ) ab, L gild g (£)
_\V~ua’dgu\¢+)d\,¢\.mﬂb@)uu”d¥_\‘ YA

SYAA-



s Al aasll aRolal! wad I dulS dlaw
AaSaall IR0 Uil e (Y0 ) 33l cum gl 3 ) Lgalla Jean Y
6 e alae Aalug ol 4wt Leddl U8 e aadl 1) ol | clly Cadlay
Gl ka5 | JSAIL bty Cnd 30 0585 (s seall juae (6 dallas adla
13 alae Ji (e 5= Aals) oy " Al Lledl dalasy) daSadd)
s3Lall Callay el (Y duadil) didia) il eaall Gay Y dillas Ladla

LYol () A AeSaall sl sl e (Y4)

egﬂid}cmaﬂwgmtﬁsb\f%u@_ﬂ@mdmQesgsmc_;::g
O sty JSAl Can (e s all 3 Ll ) e i i Wladl 4palasy) daSadll
ASadll o2 u\ﬁ«ﬂ]m},\)maaﬁuaa:g;)mggdebadﬁﬂ\ub\éﬂ
, el e ya) daal 4 glhaall ClISE 8 aSlaall (e b e e (alias
o it Y | dpaddll sl Sl gl seladl aSlae 8 Jal s WS
CilS gy alae ddalu gy ol Luadd ccadl J8 (e Lalal (5 5ol 2al8) 2Slaall
Db e, 8 Lo S (e anlii) (S e aal &) clalafiay) — GG
055y 3N il ) 8 3518 G ol Ay s pamy adall Sy —
Go dld oy, ame paslaiy gl Yoo alal B1all 4 seen ) sindl illae
Dnadll AaSadl gl | ekl 8k Uall dalasY) dSaall Galiaid)

Vs aladl il cpe KN " L ALl (5 ) 08 (palaa b Aalal) i) i Gl Ladas (V)
Gall () e gume dila) jea ¥ Jully | daY e da b Leillae s
Boasas OV, Cupaill G Al 0% Al @) s e s u) (e A A
[EY JIA Q8 | " AKAl day sal) aidllaal ddlia) dadal) Dalll Claa i 4 i
Lull | elailly apdill Asa Y)Y /Y /)0 i Yo [ Gua [ Ll
oo, YOOX | sy il ddlaall Al AS 0 atdas | CEN daell | dsalall
Yio
alany) AeSaall ASaT YoVE /0 /0 i YT [ dalas [ VoAl g, ()
, i bl aladl) | el Ll Gpmen Jlaal | Yoo — Vo) € cuadall Ul
Oe a3 ol gaeall " Gl Lyl Lladl 4alasy) deSal) cud LS VY a | YOOV
Caeli Lgha 1A — 3 ) gl Gl gime — Al e aall e e i alas
Aol o2 () @lld ) Adla) | Sl sdgd Al alaill pe () salal alSaY DA
Gl Gdae (B ot (Al ol ) Sle g pia o Cypail) fbll Aaiia e
elaall 4l JLET Yo uV /Y Y a) ) Yy dalag /Y a &, " S el
5'u4,é—."-ﬂ@)ﬂ,W‘@JBJ?‘:‘M‘—HJUQU‘ﬁZM‘Lﬁ)—.‘m;k

-YA4-



.
e (Ll aasldl analad] i ! dalS alave
)-“m U-‘ ........................................ y - - y
*

Gl (8 ale (o saidl ada gl (alaiadl i) @l g dalasy)
Ll Lgadai g Llall 2palasy) daSaall oLis) () 5il8

O phall a8 il 4y ) giaall aasy Cpdally AalAN Cilel jaY) &) — o

el Ji e g3 Lkl Alaiaa) Al pled g s Al -
daidall Lol o g el o) 3l aSay A 0 gl Gail) G s 1)
a5 5o ) AalE) aay AL AaSadl) ey ) giudll HSaT ae gl
DAL Wdie 5 gaball (s5ea Jsil L) 08 O Lede Dl @y 4 il
Aol 4 sisall adey cdall (500 Jusyig la¥) s seall & Juadl
Gse ) by o sl daSaall &) ) Led Sl allat g Llal) palasy)
O o, Ll leaSs paais ladl el Dhi jaiudy Ay siual) poay
Aol alal cppdall ezl Qe il adey Lalal) oo all Gy )l ) S
L) dualasy)

Oai sl 058 Ay ) siwd adey Cpdally Aalall ol gony el W of -Y
, Osalloda g 5 il Lladl dlasy) daSaall bl 38U ol ol o008
g, Ll ‘éi'a\ﬂ\ eU:':f\l\ G g AaSaall 238 (gal el Jaaud amag
A kil el jaly dxdl pall lac sa umd a3y A slhaall el a Yl JleSin)
Y Gl ), DY IS G e Y, deadlS (5503 b laill (g
Al (g e ally lad 5l Al el (g seally

O caay Ulal) Apalasy) AeSadl alel 4y siall aney Gekall 5500 () —
Ji e el Caadl 1Y) b CBlay | Aillas dadla 53 ala Al ol
Sl e b e e alind Al bda G ) JSAN Cua (e 2
il Gl ja) Aial 4 gladl) IS

B



.
e (Ll aasldl analad] i ! dalS alave
)-“m U-‘ ........................................ y - - y
*

Design and Simulation of left Ventricle Heart
Simulator

Ol G Gl a0
adia GuSa ) 23l

ABSTRACT

The objective of this study was to simulate and design an in
vitro Left Vertical Heart simulator (LVHS). The simulation
deals the cardiovascular system in both pressure and flow
changes during blood circulation. LabVIEW was used to study
this hemodynamic flow, through setting the required boundary
conditions for it and measure the changes in specific locations.
The investigation of the LabVIEW software was required to
evaluate the behavior of the suggested components for the real
design simulator such as compliance, resistance, pressure, and
the volumes.

Results showed good agreement between the simulated soft
and test rig. The final outcomes back with the possibility to
conduct experiments and verify their results in the simulated
test system and their associated with the biological circulatory
system.

WORDS: -LVHS, LabVIEW, cardiac system
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1. Introduction

For almost sixty years cardiac simulators or left ventricular
models have been planned to reproduce the pressure and flow
waves according to the human cardiovascular physiology [1, 2,
3]. Cardiac trainers are obligatory for experimental assessment
of ventricular support devices [4, 5] and to permit the
hydrodynamic performance challenging of prosthetic heart
valves [6].

Even though the main objective of most cardiac simulators is
to imitate left ventricular and systemic circulation, pulse
duplicators notion and control loop design can be dissimilar
according to the investigational determination [7].

As soon as the evaluation of LVHS is performed, for example,
based on adaptive approximation of the aortic pressure and
appropriate  response concerning the left ventricular
contractility variation [8].

Operation of cardiac simulators in such circumstance is
planned to an automatic variation of cardiovascular constraints
(according to the Frank-Starling mechanism), necessitating a
full closed-loop control. Though, in terms of prosthetic heart
valves testing, the cardiac simulators are used lonely to
conduct recurring process with decent repeatability, in some
ventricular circumstances [9]. In such case, the cardiac
simulator controller can be simplified, but the ventricular
model is expected to mimic some structural and flow
characteristics of the human heart [10].
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The present work describes the experimental validation of a
LVHS under physiological conditions. The simulation
circulatory systems are extensively used to collect
hydrodynamic information in vitro. They permit study of the
cardiovascular scheme in both healthy and pathological
situations, with the opportunity of testing devices [11, 12]

System could also be used by academics elaborate with
hemodynamic research in the analysis of biomedical devices
such as stenosis and heart valves. The test stand could also
serve as an education apparatus for forthcoming biomedical
students so that they may have a better thoughtful of the
pressures and flows associated with the heart’s pulsatile flow
and numerous means of testing these properties.

2. Design

The design objective was to be able to correspondence
blood flow through the cardiovascular system. This was to be
accomplished by using a routine designed left ventricle
simulator device (LVSD), an actuator to act as the drive
system, heart chamber to mimic human heart, a solenoid valve
to simulate vascular resistance within the system, and a
compliance chamber.

The parts of the system are expressed as follows: left ventricle
(LV), including the heart chamber (HC), aorta (AO), vascular
resistance (V), heart valve, Arterial compliance (AC), venous
compliance (VC), Vena cava (VE). A schematic of the LVSD
is shown in Fig. 1, while the physical characteristics of the
system are outlined in Table 1.

TABLE 1. Summary of physical characteristics of the system
basic on real design

Segment _ Pressure (mmHQ) volume (ml)  material
HC 827 6000 clear acrylic
AO 120 157  Transparent acrylic

-)ay.
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AC 120 3000 clear acrylic
VvC 80 3000 Transparent acrylic
VE 80 157 clear acrylic

2.1 Heart and compliance chamber

The heart chamber was represented the human heart. There are
three openings to the chamber. One is used to pressurize a
chamber containing a balloon representative of a ventricle
where connected with pump and the other two are the inlet and
outlet to and from the simulated ventricular cavity.

The input and output ports have one-way heart valves to
ensure there is no reversal of flow, analogous to the
circumstances in the human circulatory system.

Flow is generated by moderating the volume of fluid
surrounding the balloon creating a change a volume and
pressure internal to the balloon comparable to that found in a
human ventricle. An escalation in pressure within the balloon
results in an increase in its internal pressure initiated by the
pump and results in an ejection of its internal fluid out of the
output port and into the system.

Since this is a closed system with a controlled compliance and
resistance, the volume of fluid ejected out the output port ends
reentering the bag via the input port, and thus refilling it for
another compression / ejection cycle.

The air-filled pump used of the system. It applies pressure
inside balloon which, consecutively, produces an increase of
pressure in balloon which cause increase fluid volume in the
fixed volume chamber in which the balloon is enclosed. A
volume of fluid is ejected through the output port to the aortic
which connected with the atrial compliance chamber. Two
flow meters were used to measure the solution flow rate in
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system, the first one has been fixed at Aorta to measure the
upstream flow after passing it across the valve, and the other
one was attached in the vena cava systemic path to measure
the downstream flow.

The construction of the atrial and venous compliance chamber
was a major part of the project. These tanks are used to
simulate the systemic arterial, systemic venous, the purpose of
using these chambers is to create a pressure similar to the
arterial and venous pressures in a human body.

Acrylic layers were selected as the material used to
manufacture these chambers for its high strength and ability to
be machined and enable threaded fittings.

The inlet and outlet ports of both sides were drilled and tapped
using standard 20 mm pipe inner diameter. This tolerates for
use of standard fittings which are used for every component.
Standard screws with 20mm thread count were used to affix
the sides of the chamber together.

A thin bead of silicone acts as a sealant around all joints in
order to make the chamber water and air tight. A weather-
stripping gasket material is used along the top edge in order to
provide an air-tight seal. Pressure is applied on the top piece
by pull-action toggle clamps.

Standard 20mm” acrylic tubing was used throughout the
system.

All fittings are 20mm, fittings. 20mm hose-clamps were used
to provide a tight seal around the fitting.

Threads are wrapped with Teflon tape before being screwed in
to prevent leakage.

Figure 1, shows the overall assembly for the LVSD with the
description of the components used and their biological
equivalence.
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Figure (1): A schematic of the LVSD (components and
biological equivalents)

3. Simulation

A simulation model was required to accurately mimic the
function of a LVSD. This model was to be used to improve the
system by finding more suitable for various components in the
system. Also, the boundary and initial settings for the flow
parameters (flow and pressure) for the circuity of the system
that manipulate the biological behaviour were discussed in the
simulation procedure.
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4. Method

The National Instrument LabVIEW software, was chosen to
simulate the LVSD, LabVIEW is a system design graphical
programming environment based on the concept of data flow
programming. LabVIEW is extremely flexible and commonly
used for data acquisition, instrument control, data processing
and industrial automation.

LabVIEW library includes program development, signal
generation, digital signal processing (DSP), linear algebra,
measurement, numerical methods, instrument control, control
systems, Since LabVIEW is based on graphical programming,
users can setup instrumentation called virtual instruments
(VIs) using software objects.

Using proper hardware, these VIs can be used for data
acquisition, design, analysis and distributed control. The built-
in library of LabVIEW has a number of VIs that can be used to
develop and design any system.

The traditional LabVIEW applications are classified into two
portions: one portions is front panel, which is the graphical
user interface (GUI), on which the parameters necessary to
examine and how to improve the performance of transmission
line represented. These parameters consist of Voltage and
current characteristics of the transmission line. Figure shows
the front panel of the LabVIEW GUI created. It may be
observed that front panel show all the necessary parameter
instantly. The other portion is the block diagram which is the
heart of the whole software. The code is developed in flow
chart-style with the functional blocks.

Using the LabVIEW interface, the system was designed as
detailed below:

In the heart chamber, the fluid level represented by using water
level gauge, when occurs any change in liquid level within
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chamber, the gauge appears this change. Before beginning
start of the system the heart chamber is filled with fluid to the
top of the chamber, at start running the liquid level begun
decreased in the chamber due to increase pressure which
resulted from starting the pump, this leads to push the liquid
outside the heart chamber. Figure 2.

...........

Figure (2): A schematic of the LVSD, with the first state of
pressurized chamber and flow towards compliance.

The first valve opens to allow the passage of the liquid (blood
oxygen) through the pipe which is mimics the aorta, since the
change in pipe color to red indicates the passage of liquid
through it, this pipe connects the heart chamber with arterial
compliance chamber (Figure 3).
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Figure (3): Heart Valve opening.

The liquid reaches at the upper tank that simulate arterial
compliance, this chamber contains two sensors, one for
pressure and the other for the level of water in the tank. When
the liquid enters to the arterial compliance the liquid level
sensor is activated when the liquid volume become 1000 ml,
the liquid passes to the outside of the chamber (Figure 4).
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Figure (4): Compliance filling (Arterial side).
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The pressure sensor will active when the pressure reaches to
120 mmHg which refers to arterial blood pressure. The
pressure sensor send signal to opened second valve between
arterial and venous chamber to allowing the passage liquid
between two compliance chambers (Figure 5).

pressure gauge 1 pressure gauge 1
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ce vahe2 Arterial complilance Vvalve 2 Arstenal compli
chamber chamber
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gl water level gaug
. e 2

water level gauge 1

Figure (5): Compliance filling (arterial side).

After liquid passing through the second valve, it enters to the
other tank, venous compliance chamber (Figure 6).
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Figure (6): Compliance filling (venous side).

The venous compline chamber contains the same two sensors
in arterial tank, pressure and water sensors. When the liquid
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enters to the venous compliance the water level actives at
reach the liquid volume to 1000 ml. Water gets out from the
tank to the pipe that connect the venous chamber with heart
chamber (Figure 7).

10§ 0’ \go
e ~

0 80 venous complianc

30 W 50 20 60
20w .60 10- J~7o
) ~70

venous compliance ¥ chamber
chamber 2000~

2000 5

2 1500~

1500= :

3 1000
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water level sensor 2
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water level gauge 2
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Figure (7): Compliance discharge (ventricle side).

When the pressure become 80 mmHg which expresses value
of intravenous blood pressure, the pressure sensor send signal
to opened third valve to allowing of return liquid to the heart
chamber again (Figure 8).
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The second interface in LabVIEW involve the block diagram
(Figure 9). Where the biological conditions and equations are
included in the control blocks.

Figure (8): Back refilling.
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Figure (9): Interface in LabVIEW involve the block diagram.

In the block diagram, Arduino interface with LabVIEW to
control the actual device. The inlet icon and close icon should
use to explain the start and end of the control system, the

digital and analog write used to control the actuator as shown
in figure 10
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Figure (10): Arduino interface with LabVIEW

As a result of using Arduino interface with LabVIEW to read
analog signal of two flow sensors in location upstream and
downstream shown in figure 11. The flow sensors outputs are
displayed via a custom user interface in labview.
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Figure (11): Variation discharge with time
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5. Implantation

Depending on simulation, the system was implemented. The
assembly of all part was done to form device and operate and
adjust the circulation parameter of the LVSD. Figure (10)
shows the schematic and image of the test rig system:

! 10 . 7

Figure (10): Schematic and implemented LVSD with the
notifications for the flow components.

1- pump, 2- balloon; 3- solenoid valve 1; 4- BMHV, 5- flow
meterl, 6-level sensorl 7-pressure sensorl, 8-solenoid valve2,
O-level sensor2, 10-pressure sensor2, 11-flow meter2, 12-
solenoid valve3, 13-vacum valve.

The result of the experimental test shown in figure 13.
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Figure (13): change of the flow with time in experimental test

The Results showed good agreement between the simulated
work in software and the experimental work in test rig.

6. Conclusion and Discussion

The LVSD has been designed to simulate different
physiological and pathophysiologic characteristics of the
cardiovascular system. This test allows us to conduct future
research on the coupling dynamics between LVSD and the
human circulatory system, thus providing an environment for
the bench performance testing of various versions of LVSDs.
The circulatory loop can also provide useful information and
can be a benchmark test rig for the performance of the LVSD’s
physiological controller.

The circulatory system developed in our laboratory to
perform experiments under physiologic conditions will enable
us to focus our investigations on the circulatory
hemodynamics. Further investigations are needed to address
the
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Evaluation of Fluoride Release and uptake From
Some Esthetic Restorative Materials Which Come
in Contract With Fluoridated Mouthwash And
Tooth Paste

SSa daaa Ul e .o
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Abstract

Ninety standardized discs of the studied materials
were fabricated with dimension of (8mm diameter and 2mm
thickness) from cylindrical brass moulds suspended in 8mi
polyethylene vial. Fluoride released from the materials was
measured at 1% 2", 7" 14" and 30" days . At 30" day the
specimens were divided into three groups. Specimens in the
control group were stored in deionized water. For the other
two groups, the specimens were exposed to fluoridated
toothpaste and fluoridated mouthwash.

After refluoridation , fluoride amount was measured
at 32th, 39" , 46" , and 53" days. Statistical analysis was done
to find the relations between variables through using One —
way ANOVA . (Tukey Test ), a P-value <0.05 was considered
as statistically significant.

The result showed that the three fluoride —containing
dental materials used were able to release fluoride and
exhibited different fluoride release patterns depending on their
compositions . The highest amount fluoride release was from
fuji IX GP, followed by Ketac nano and Gradia direct X
ranked the lowest. After exposure to mouthwash and
fluoridated toothpaste , all materials were recharged and
continued releasing .While the amount of fluoride release from
the materials increased after reflouridation , the increase was
higher in GICs.
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In conclusion the three fluoride-containing dental
materials used were able to release fluoride and exhibited
different fluoride release patterns depending on their
compositions . After exposure to fluoridated mouthwash and
fluoridated toothpaste , all materials were recharged and
continued releasing fluoride .

Key. words

Fluoride release, Fluoride rechargability, composite
resins, Mouthrinses
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INTRODUCTION

Fluoride has been identified as one of the most
protective remineralizing factors, which tilts the caries balance
towards the positive side. The use of fluoride to reduce the
frequency of caries can be divided into preventive and
restorative categories [1].
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A variety of mechanisms are involved in the
anticariogenic effects of fluoride , including the reduction of
demineralization , the enhancement of remineralization, the
interference of pellicle and plaque formation and the inhibition
of microbial growth and metabolism [2]. The majority of
fluorides released from glass ionomers and fluoride releasing
composites occur within first day after the restoration , after
this , there is a rapid decrease over the next few days. So, the
potential for fluoride recharge by a dentifrice ,mouthwash or
fluoride gel is suggested to be more important than fluoride
release alone [3]. , Fluoride can be available to a tooth surface
via fluoride release from a restorative material in close
proximity .Today , there are several fluoride containing dental
restorative available in the market including conventional
GICs, resin modified GICs, poyacid —modified composite
(compomers) , composites and amalgams .Recently , a
nanofilled resin modified GIC has become commercially
available [4.

Aim of study

The objectives of this study were to evaluate and compare the
concentration of fluoride release from three fluorides releasing
esthetic restorative materials and assessing the recharge-ability
after exposing to topical fluoride containing agents.

Materials and Methods
Preparation of specimens

Ninety standardized discs of the studied materials
were fabricated with dimension of (8mm diameter and 2 mm
thickness ) from cylindrical brass moulds using digital venire
caliper [5].

A mylar matrix strip was first secured on a glass
slide to provide the base for the mould. The restorative
material was then mixed according to the manufacturer’s
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instructions . Fuji IX GP was activated just before mixing , set
into the amalgamator , and mixed for 10 seconds at high speed
, for Ketac N, the paste was dispensed onto the mixing pad and
mixed together for 20 seconds using the plastic cements
spatula until the uniform color was achieved , and for Gradia
Direct X, the necessary amount of the composite restorative
material was dispensed from the syringe onto the mixing pad ,
plastic spatula was used to place it into the mold [6].

\\ . All specimens of Keatc nano GIC and Gradia X composite
were polymerized by an LED Device light cure for 20 seconds
from the top and 20 seconds from bottom , respectively. The
distance between the light source and specimen was
standardized by the use of a 1 mm glass slide in which the end
of the curing light was in contact with the cover glass . [7, 8]
.While for Fuji IXX GP conventional glass ionomer cement was
allowed to set inside the mould between the glass slides lined
by the mylar strip for ten minutes and then after complete
setting the set discs were gently pushed out of the mould [6].

SN o ;l ™)
W“‘. ‘ ‘g‘ oy
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Fluoride concentration measurement using ion-selective
Electrode

Each sample was suspended into 8 ml deionized
water in a polyethylene test tube .During the entire experiment
,all specimens were incubated at a constant temperature of
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37+0.5°C and relative humidity of 100% . Fluoride ion
measurement was done using a combination of fluoride ion
electrode coupled to ion analyzer .Using six standard fluoride
solutions containing 0.20, 1.00, 2.00, 10.00, 20.00 and 100
ppm F , respectively. Fluoride ion concentration for each
incubation period was determined by adding TISAB Il to each
test tube. The fluoride sample containing TISAB buffer was
mixed with a magnetic mixture for five seconds before the
fluoride electrode was positioned immediately in the sample
for measurement. The electrode membrane was rinsed well
[10]. In the first part of the study the quantities of released
fluorides was measured in the following time periods :1%, 2™ |
7™ 14" and 30™ days [11]. In the second part of the study ,
and after 30 days of initial fluoride release measurement ,the
30 disc samples of each material with be divided into three
group ‘s teen of each

Group 1:No treatment as control .

Group 2:Treatment with fluoridated mouthrinse (Sensodne
mouthwash)

Group 3:Treatment with fluoridated toothpaste (fluor Kin
toothpaste)

For the control group, the specimens were stored in
deionized water .For the other two groups, the specimens were
exposed to fluoridated toothpaste and mouth rinse for three
weeks. Refluoridation was done once a week during the first
two week and on daily basis during the third week for 4
minutes which is equivalent to two times of 2 minutes daily
use. Fluoride measurement of the recharged specimens were
measured and recorded at 32", 39" | and 53" using ion-
selective electrode and digital PH meter [11]. Statistical
analysis was done to find the relations between variables
through using One —way ANOVA (Tukey test ), a P-vlue
<0.05 was considered as statistically significant .
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In the first part of the study , all materials released
fluoride in the stipulated time intervals . Fuji IX GP
demonstrated a “burst effect” , where the highest release of
fluoride occurred in the first 24 hours and then decreased
sharply at day two then became stabilized and gradual
diminished over time to a low —level long-term release on day
seven and fourteen, with lower levels obtained on the 30" day .
Ketac nano demonstrated a “burst effect” where the highest
release of fluoride occurred in the first 24 but was lower
compared to fuji IX GP , ketac nano released less amounts on
the first day , but continued to release fluoride consistently and
at constant level for 30 day while Gradia X composite resin
did not show a significant initial high burst of fluoride ion
release but maintained a low and relatively constant level of
release over 30 days , but the release was significantly ranked
the lowest. The difference between the fluoride ions
measurement of the three restorative materials groups for
mean values is statistically highly significant (P value <0.001).
Table 1, Fig 1 shows the cumulative fluoride release data
(mean values and standard deviations) of restorative materials
during the 30 day period before solution treatment.

Table (1) The comparison between Mean Values and
Standard deviation of Fluoride lons Measurement of Three
Studied Groups at Different Studied Preiods.

Periods of Number Gl:Fuji IX | G2:Ketac G3:Gradia X
measurement of GP Mean Nano Mean +S.D P-values
(days) samples Mean +S.D
1% day 30 94.097+0.698 | 64.819+0.342 | 25.100+0.197 | <0.001
2" day 30 58.828+0.303 | 46.317+£0.474 | 17.396+0.381 | <0.001
7" day 30 45.895+0.340 | 33.026+£0.293 | 9.008+0.057 | <0.001
14™ day 30 32.350+0.573 | 21.774+£0.589 | 4.499+0.216 | <0.001
30" day 30 18.186+0.748 | 10.711+0.852 | 1.633+0.415 | <0.001

=YY e




.
e (Ll aasldl aolall wad ! dalS dlae
)-Ilm U-‘ ........................................ y - - y
*

Fig. 1 Mean Levels of fluoride release in the first part of
study

After exposure to fluoridated toothpaste, and
mouthwash the initial fluoride ion release increased
significantly for all materials .The highest rate was achieved
by all materials on the first day of reflouridation , but dropped
quickly to a constant low level. But this increase was more
when recharging with toothpaste than with mouthwash.
However it is obvious from the present study that the
recharging effects remain active only for a very short period of
time in which at day 53when reflouridation is administered on
daily basis during the third week, the rate of fluoride ion
release increased significantly for all materials, therefore
frequent external application of fluoride is necessary to
maintain the constant high fluoride release. Table (2), and
Figure 2, 3,4 shows the cumulative fluoride release data (mean
values and standard deviations) of restorative materials during
the period after solution treatment .
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Table 2 Mean and standard deviation (SD) of fluoride
release from the three restorative materials studied with
different treatments.

Periods of Treatment | G1:Fuji IXGP | Ketac nano Gradia X
I EENE L) Mean +S.D Mean +S.D Mean +S.D
C 16.731+0.129 8.746x0.017 | 1.064%0.015
32" day MW 26.738+0.016 | 20.473+0.033 | 1.567+0.024
TP 36.654+0.016 | 26.768+0.027 | 4.160+0.021
C 10.829+0.015 | 6.112+0.020 | 0.790+0.073
MwW 9.596+0.020 8.737+0.022 | 0.880+0.091
39" day TP 16.858+0.013 | 10.857+0.014 | 1.268+0.013
C 7.829+0.015 4.112+0.020 | 0.350+0.108
46" day MW 8.148+0.024 6.737+0.022 | 0.420+0.078
TP 14.858+0.013 9.357+0.014 | 0350+0.108
Cc 4.731+0.129 2.206+0.195 | 0.120+0.042
53" day MW 22.738+0.016 | 16.473+0.033 | 0.567+0.024
TP 32.654+0.016 | 22.768+0.027 | 1.860+0.021

MW: Mouth wash, TP: Toothpaste , C: Control

Control group Treatment

Fig. 2 Mean Levels of fluoride release in Fig. 3 Mean Levels of
fluoride release control control group
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Mean of Flon re-release (ug /o)

Perlod of measurements {(Days)

Fig. 3 Mean Levels of fluoride release after exposure to
toothpaste

Discussion
Fluoride release before treatment

The present study shows that fuji IX GP released
significantly the highest fluoride ions on day one after
immersion in deionized water , this result was supported by
Cildir and Sandalli [11] and Dionysopoulos et al [12]. Who
demonstrate that fuji IX GP cement is a water based
restorative material which react together by an acid-base
reaction resulting in the leaching of Ca2C, A13C, and FK ions
to from a polysalt matrix, the reason for the high release and
rapid fall of fluoride from Fuji 1X GP during subsequent days
is likely to result from the initial burst effect of fluoride
released from the glass particles .After day one , fluoride
release from Fuji IX GP decreased quickly at day two and
became stabilized and gradual diminished over time to a low —
level long —term release on day seven and fourteen, with lower
levels obtained on the 30™ the result in this study is close to the
results of Cildir and Sndalli .The results of ketac noano in this
study presented a slight difference in fluoride release pattern to
Fuji IX GP , the differences are mainly related to the presence
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of nanoparticles in the composition of Ketac nano which has
slight influence on the cumulative fluoride release profile
especially in day one .On the first day , fluoride release from
Fuji IX GP conventional glass ionomer cement was higher
compared to ketac nano , this result comes in agreement with
the results of Neelakantan et al; [14], and Dionysopoulos et al;
[12] who showed that this phenomenon could be explained by
its low solubility , since it was shown by scanning electron
microscopy that the surface morphology of the Ketac nano
does not reveal voids, cracks and micor —porosities after
immersion in saline, as was observed for all other GICs tested
ketac nano released the highest amounts of fluoride ions on the
first day but less than the amount of fluoride released
compared to Fuji IX GP , but continued to release fluoride
consistently and at constant level for 30 days , this result is in
contrary to Fuji IX GP GICs in which on the first day the
fluoride released was highest but the amount of release of
fluoride drastically reduced after day two and continues to
decrease over the studied period, this finding is in agreement
to Dionysopoulos et al ; [12], Paschoal et al, [14].

Gradia Direct X released considerably less fluoride than the
other two restorative materials , as in the present study the
fluoride release from Gradia X composite was found to be
least than both Fuji IXX GP and Ketac nano tested in all periods
and all time intervals examined . The release occurred over 30
days, but most of the release occurred within the week, and
leveling off thereafter without any sudden release or decrease
in which the fluoride ion released at constant low level. The
result of this study comes in aggrement with previous results
of Chan et al; (2006), Naoum et al; (2011) who stated that the
reason behind this small release of fluoride from Gradia Direct
X outcome is attributed to the setting mechanism of the
composite resins.The low release may be due to the low
amount of fluoride incorporated in these materials as fillers.
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Fluoride release after recharging

Measurement of the difference in fluoride release
between the control and other treatment groups was termed as
“fluoride recharge” and significantly different in the three
materials tested. After exposure to fluoridated toothpaste, the
initial fluoride ion release increased significantly for all
materials , in which Fuji IX GP and Ketac nano exhibited
significantly higher fluoride re-release than Gradia Direct X
composite resin which consider to be low . But after exposure
to fluoridated mouth wash, the initial fluoride ion release from
Fuji IX GP and Ketac nano exhibited significantly high
fluoride re-release than Gradia X which is very lower and
almost negligible , in which the highest rate was achieved by
all materials on the first day of reflouridation ,but dropped
quickly to a constant, low level within several days. But this
increase was more when recharging with toothpaste than with
mouthwash .However it is obvious from the present study that
the recharging effects remain active only for a very short
period of time in which at day 53 when reflouridation is
administered on daily basis during the third week, the rate of
fluoride ion release increased significantly for all materials,
therefore frequent external application of fluoride is necessary
to maintain the constant high fluoride release. But this re-
relase was significantly lower than the fluoride rete released
initially, these patterns of fluoride re-release was supported by
Dionysopoulos et al , [12] , Cildir and Sandalli , [11] who
demonstrated that fluoride release from refluoridated
specimens , though very significant , is always lower than the
initial fluoride release from the freshly mixed material.
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