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ANSI National Acereditation Board

CERTIFICATE OF ACCREDITATION

The ANSI National Accreditation Board
Hereby attests that

Industrial Research Institute

Lebanese University Campus, IRI Building,
Hadath (Baabda)
Beirut, Lebanon 11-2806

Fulfills the requirements of

ISO/TEC 17020:2012

In the field of
INSPECTION

This certificateis valid only when accompanied by a current scope of accreditation document.
The current scope of accreditation can be verified at www.anab.org.

Jason Stine, Vice President

Expiry Date: 29 August 2023
Certificate Wumber: AT-240%

ANS! Nationai Accredfadion Boava

An inzpection body’s fulfilment of the requirements of ISOVIEC 17020:2012 means the inspection body meets both the
technical competence requirements and manzgement system requirements that are necessary for it to consistently
deliver technically valid inspection results {refer to joint ISO-ILAC-IAF Communiqué dated Sept 2013).
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ANSI National Accreditation Board

CERTIFICATE OF ACCREDITATION

The ANSI National Accreditation Board
Hereby attests that

Industrial Research Institute

Lebanese University Campus, IRI Building,
Hadath (Baabda) Beirut, Lebanon 11-2806

Fulfills the requirements of

ISO/IEC 17025:2017
In the fields of

TESTING and CALIBRATION

This certificateis valid only when accompanied by a current scope of accreditation document.
The current scope of accreditation can be verified at www.anab.org.

Jasom Stne, Vice President

Expiry Date: 20 August 2026
Certificate Number: ACT-1898

ANSI Natipnai Accradifahon Beard

This laboratory is accredited in accordance with the recognized Intemational Standard ISOIEC 17025:2017.
This accreditation demonstrates technical competence for a defined scope and the operation of a laboratory
quality management system (refer to joint ISO-ILAC-IAF Communiqué dated Apnl 2017).

IRI (sgiull pysill I F.







auaiallg aylall ClbLil Ly N

IRI (sgiull il Il Fr



ausiall albladll

llollg sjlaul paollg ackuall plall paoll
diclinll ¢sgayl ageo Jioy (51925 oalu Sl Il
duclinll dxoiill dyLiisul disll Jodll glaicdl 6

claiv Ul (6 .2g=all Tino «5)90% oyl Alw Dl auclinl Cigayl ageal acluall ololl yaoll &yl
LUl Eg P Ayl 2 e Jlod ! duisi pe dupell Jgall 0 dyclindl apaiil) dy)luiw Ul diall Jodl

r-rkqlo € g 091 byl

— dclinllg &)l 8)ljg/dclinl dolell gl -
vugall dlgo
dylill dyygganll - aclinll 6jljq -
L ddgo — ¢yoleallg dclindl 6)ljq -
o)l 8jljg/auclinll dwaiill dololl dfigll -
dujell joo dyjggon — delinllg
dwpoall a4laall - )laillg dclinll 8ljg -
el dclinllg dclinllg sjlaill o)ljg -
duilyygall drotlw I dyjggoall — doluulig
arclindl awiill apell dohiall (JI sl
(aialll dy)lijaam) (wasilly guusillg
160 Jale gwaigall 6alew dalds claindl aliol
dyelinJl duaiill dypell dabiall ololl yrall/ ool
wol Jgisall dic &l blall wasilly guysilg
380> euclinl aailll )la] Gle wopiall/cloyl
olopellg pasilly PBuull Lgwo 0345 «glaindll
abon Gualwll 2000 ¢llall dUall Lislo oléal
Pagill ol 5990 o aills aoady Lo Lle alll
uJﬁJLuLoJLJ Lem wojg wiiwoll el Jasll
duoml e 141 lo% dabiall 6gea) agilaiwl e
ogleill aueaig pjei Gl woags all cloindl 1o
aoilll wlllao 6 aypell JgUl gw oSl clidl
Joluillg jlgall o jo ] dpjell dslilg dyclinll

r'r'l

Ciluogilly sl
doall ge ool (0-1) sy )l I Toliwl
wusillg dielindl dawdill dupell dabiall dolell
bul) ygpuselly doibwll lgijgs ;0 il
() 8p00ll o iy sallg (M- pgidl r-IA
Glbi o Joxi din) clujl le dsslgall» e
daols Joui ayjliiiwlg aio deub cils dabiall
dialll (sowo i dclindl awidl oidbo
«lalllgolhi jlyslg duelindl duaiill Lo U
dinll oIl glainlll 26c oi dobiall o 8gcg
P oq JU5 bl dclindl duoiil) dbudw Ul
29y ge Joill &isi peg ygoo M-MF gilo € g
@9 Ay dqga (11) lglioo dinlll clerel @4y

(oblinall &oils (Goyo) (iDL

d4loall — (pgoilg §jbillg dclindl 6)ljg -
duouilgll dwny D

ol dalao — 8)laillg dclindl 6)ljq -

djggoall — aslbllg wpoliallg dclinll 8jljg -
cpuigill

daiblw — jlodiw Ul augpig dclinllg 6)laill 6)ljg -
glac

osbalo dlga - ibgll slnis Ul 8)ljg -

1o dgo - dclinllg 6)bbdll 6)ljq -

IRI (sqiull il



aulslall albludll

duclindl auoiill 6)la] Jac aoly  :golil addl
Wl claibdl 26c glhog acgo  guwlill addl
duigil dyjggonll o delinll dinl Ju4ud ai las
aupell dabioll L] dolo il aupeoll d4loallg
ainl) 605 (uaeillg yunsillg duclinll duoiill
bball aypell kil Py Py gloin Ul jiaig
auclindl awiill cilnwliwlg clwludlg aolpllg
dalaall dypell oo dge0an «lae diblw) 6
dolo b (apilyygall dyo Llw I éyjg0anll dppall
g0 ojisall dolgll ilegigall o 1ac opb ]
el o uodiliall amlw 28g .dobiall Lopb
tilegtgall 20 (] JAuiw Jelailly gulsill
gloindl ge jang Jloedl Jgao e dogyboll
a1 clogill
:Jodll aiul
dinlll donlg lbloidly wlasl oyl
lglac illg dyclindl éduaiill &)L Ul
Lt Ul ainll ] 6 dabioll 5gga ¢ali .|
d4)lio daoal Je wslilly auclindl daiill
Jo=llg lgilelainl 6 dupell Joall Slino 2100
lgic 8jaloll gl Ageii e
Joall o dclinll ygdiy disall Clljgll 6gea .1
Jioo droui ] dalll o dliaall pe duyell
Qauwll) aeo Joqill culilu dahioll 8lolgog lgic
(igral Ul . Jigadl cailgll saubgll souwall
ao el vl dwayds Ulg ddgall vilahiall 6geo P
0 a4jliall | awclinll dawiill wlegngay
jjeil clag «guslio clield» ainlll vilelaiol
owolpll 34007 (6 dahioll 2o dslpallg ygleill
elyidiall olais Ul cils wileqpiallg
il 2l
Wlouhiwlg Wlwlpwg  aolpg bbo
(duje wylad) aypell Jgall o duclinll

IRI (sgiull il

ST

Slegogall jlygh dislew Bpei @f dgiy Lo
Jalsill @ngihall
ol of dabioll ge Qpei g6 @287 a21g
6)15] pao/solasll 200l Lowq) dliwll 6alouw
1 dgay delinllg bl 6)ljgy duelindl dpodill
loto 0387 dals dislew ol .glainil) Tuyj)
cloindl 13 dwlipy agypui le pasily puall
loaggy e ctabmﬂ opa8i ge peg polgll
oelindl Jolsil guwl dgaig aucal dlolgioll
lggolgi Ul dygaidl wlanil Gle cilillg el
el glall
Jauid! Gle Jlacdll Jgao slaicl of s asig
o]
Gloloislg wlael el :Jgdl aidl
auniill dLiiwll dinlll doslg
Lglac culdlg delinll
Olwliug 2olpg bhs
0 dclinll dwaiill Wloyiliulg
(auje wyla) dayyell Jgall
duelindl duodill dpnpliwl cgpio
6jgll  wlhghi  aslgal  dypell
éuclindl aniill §ueaig dclinll
&olaiuallg élolidl
0 oelinll jlodiwdl ppo jjei
el Jgall
spendl  cileln)l jgo  pgbd :guwolall aidl
&slois Ul dapaiill 6 dbwgiallg
dclain ig
clelin)l ouslao 205 dwosl sgualudl 2idl
AL lg splall salnis Ulg clraall
drelinlllwlpwl o o
Wbl gogpeg wllb dnio
APIP» aupell duya=illg duclinl
«online

R HIE

AWl 2wl

ull 2idl

:guludl 2l

II"E



e &

Apslii 8juo Lle

: o3I 2l

0 dhuwgiallg dpenll clelinl jga pghi

éuclaioUlg yalois Ul duaiill

Glelindl jgo pghi aolip» Cyani 8jgpo .|
aoloisll awill o dbhwgially sponl
sl (@Gopo) «dppell Jgall o duclaindlg
ool dohiog dabhioll gy ygleill oslac| aj
laiig (qauigll) dclinll dwiill 6aaioll
appell Jgall 6 aclinll go&iy aisall ciljljg)
Sl Joo Lailiog Leilojisny dahiall 8lolgo
2oUpdl ayeiig pghi

cgpio olach calball Jasll @yo Soiy
awlp el oelioll Joladll duoyilyiuwl
pabd Gl gliy Jgaul go doasall cilbisall
capuoll 50 lgivanig QDUHJLM'Q

dabiall 20 ggleill I dialll cliel 6gco P
el Gailall illles dolniwlg ol (0
dhuwgiollg dpenll clelinl pblell Jgal
[T olodl JU5 2800w sall

: guabludl 2iul

solnis g ciall cilelindl agsléo 205 duosl

auelindl olwlul o Lo JAiUlg syl

09990 olod| e Jaoll ] dupell Jgall 6ges |
JAigllg syl almislg cpall dclinll
201 Lluicly e linll lgilulw cilo 6 il
éuoiill jluo Jyaeil dsliall dpwlwdl ciljuall
Lgiol 2wl jpjeig duclinl

Slelindl awloas juicdl g 2501 8)qm
il g @plUl aloisdlg  clpal
&yl olacl aie dsclindl &gl ilauhig
el seliodl Jolsill

45 1lg pghillg inyl 5983 @i e 25l P
a8l Sluwgall gu budl Wl Jisaig

I"OI

auslall albladll

doasall pPgpell Gle aypell Jgall Slioo b |
clain Ul JUo lglis o

Olwluw 20qy plaiadl (JI dupell Jgall 6gea .l
W pogig dclinll dwiill hbsg aolyg
Lo 3u0ii) dojll

dobioll  wilslgal  auell  Jgall  égea P
oy dpelinll doil)l lghbag Lgiloiliiwl
Lgio 6aloiwllg lgoraey

AU 2wl

ddlgal dypell dyclindl dyailll dpouiljiwl cqpiuo

duclindl awailll @8aiq auclinll &gl ciljghi

éolainllg alobLill

welindl Jolsill dpuiliiul doal Gle 2l |
Joladll §62ug dpwolidll 6)a8ll ji=y Loy =l
cilligh Ggiig wilelball Laliro o elinll
6lolgo dnpell Jgall .0 dclinl yg&iu dusall
copo  Jgo  laildpog Lgibjida)  dobioll
&yl Ul

o ey gal Jac @i Jhid Gle daaslgall . r
ciblisul dwly daolgo (g4 daupell Jgall
Uilgagill @cling Jgall go olid! 1ags 89)lgll
caqpito laclg Jgall cilital leib dyayilyiw ]
il selindl Jolail) dumyilpiwl

-2l ail

dypoll Jgall 6 elindljladiwdl (pio jjei

SaLupwl Jo alac] o dohiall jgo gual |
ogodl o) elore DI Jgall eliodl jladiw il
cililardlg abandlélaiiw il cilsypinillg s ol
Glelp g dpopnndl jolgallg  Wiliguwillg
éuelinl yliaiwl gylitall dold 1 éojill

0 dohioll 2o ggledl JI dupell Jgall 6gea .1
el jladtwl) ¢sobipiwyl Jdall 8sle]
Pl wleypnilly wllwl - Lgilslgeg
lgro jogi il wllaallg dslioll dyjlatiw il

IRI (sqiull il



aulslall albludll

duyaeillg diclinll yilaiiallg

&yjlodilw Ul ool ge augill ailbo] o ybdll
clee Bl Jgall w0 8aylgll

Guwbillg duclindl duaiill dypell dabioll 4 €
dnio clinil 0 jpoiall By e (yawillg
dyaeilg dclinll wliall gdgjeq wllb
9 Jlpaiwlll lgigeag «APIP online» aupel
apghig lgijany

:go Wl 2iyl

ayclindl duniill 8)lal Joc aoliy

bl olac) 0 dabiall 29gn (ol .l
)l clhghill @dsll iy ollleallg
duelindl duaiill Gueniy dslsioll alwiuallg
dolaiwoallg dlolidl duysll

ULl dabioll gl JI dwpell Jgadl égea .
Jlac] go lgisal Ul @anall Cldlnaylg
dyelindl awoiill a6 el il pyleillg clulall

Jaall 6 dclinll ggduly dyisall wiljljgll 6gea P
au0iig acd 0 dobioll g0 yglelll | dupell
Lgillleo dolniwlg lglac aolp

il 2ddl

diol) Wl claindl 2éc glhog acgo

90 dabiall jaay ool lgclaisl dinlll 16si

el Jgall sanl Ji6 o disliiwl dlsol

o€ ploll oo Jodl candl Jus

c

I
s3loell 200l Lowgy/sliwll
duclind! dwoddl 6)1a] pao
daclinllg 6jladl 6)ljq
1o dgo

ST

b ggledl pjeig duclinll Ggadl jsliog
Jlacdll 83bjg bl ciloghio
r2s Ll 2l
duiyaeilg diclinl wlaliiall pgjpeq Wb dnio
«APIP online» du=ll
duclinl dapaiill ayliiwll @l cliel 6gea .|
|
Pgpeg Wllb dnio Wiligino o éaletwdl -
2uqfillg dupell duyasilly duclindl ilaiiall
0plgay dyizall Wilgall (s2J Lg!
Ciluaw§ollg b il cibly dobiall 6lolgo -
0 wawillg dclin)l glha) dusall dclinl
doiall e lgolja ) 0glgo
ole oglgay duisoll Wlgall guaiig Jio -
paogjegagilb JBolganiall 6 Juiouwdll
uétsz” o aca wodg agiliinl augpllg
Jol go dpya=illg duclindl wlaiiall culhllg
adll appell §)ladll pjei
oaglgu daclindl bRl Wlwwdall cio -
ogjeg Wb dnio dlejg aco e
awoll arclindl cilaiiall
dolall il wlily @slo] aildo] Lo il .
<«alaylgllg culjalodl» duuasillg duclindl gluwll
Pb Jbo pundi @ilbo]l I dolb
bl ael jlewll dojg Jgo dniall o

j—ooll
elol pol/jgisall
ayclinll daiill 6)lal 1 Lopiiall
dyclindl dyaiill dupell dabioll
oa=illg guusill

/2 ___aisy
nll 8o Jole juaigall
olell paall
a=illg guneillg diclindl dpoiill dypell dobhiall

IRI (sgiull il

II"'I



Y A

ausiall albladll

duclinll duoiill dyjliiwdl disl) Jgdl glain Ll
r-re gJ'_O €=M ‘b'_!JJI

auclin]l draidll 6pao

sl dilos duaigall

dgall / 8)ljgll

8)ladllg dclinll 8)ljg
wigaillg

éuin) Il @alaall
auouwlgll

duclindl daid! 6)15] pao

ol A Aliw

Gildoel ouwd ()
ayclindl

gl plustl dusigal

&)laillg dclindl 8ljg

ol dalao r

ayayiluall culelindl pao
slgo wileling auilygallg
clil

TP SO o

oolinllg dclindl 6jljg
aslhllg

duuigill dyggan! | P

anelinll &yl
aclin dolell dyyaall

Lol o awly guaigall
Syl

2ug)g delinllg 6)lill 8)ljg
J T _IJl

oloc diblw €

Jaloallg dclinll ple pao

docl)s s Guaigoll

dclinllg 6)laidl 61> pao

daiyac gl

oiball 5lnis Ul 8)ljg

orbulo dlgo 0

duclindl daidl 6jla] pao

solasll 2050 Lawgy liw I

aclinllg &)Ll 8)ljg

1ho dgy—dngall | 1

)92 gglei dioly

auall ylj e 83liwll

clbal olell paall (il
Pudlilg dpaddll

5905 gl slwdl
Il

wclio byhaj il

uew ool e liw
sqliull

dclinl) dololl digll

cugall dgo v

acbuall olell paall

)95 aulw sliw Dl

dauclinll Cigayl ageo

aulil dyyggoall | A

6ljoll jLiiulo

sl6gjquile slac Hliwdll

ualeallg dclinll 8)ljq

lu dlga 9

i)l 6)15] pulao u)
auiclindl dwaiill dolell

2yl aue 30n0 yuaigoll
Qo

dclinllg §)ladll 6)ljq

D0 dyjggon .
dyell

delinll dbuii Il yao
solizoll

w2upl @10gi Sliwl

ogledl gyliay colio
dpao/lblullg Jgall
93l yglaillg Jolgill
Cilslpidig

Jlgyj 2000 sliwdl

6)Lillg aclindl 6)ljq

dwyooll d4loall | 11

6)ljglb dogay Lalbo

allw 2000 4o 3lwl

aclinllg 6)lall éjljq
asluullg &alsill dclinllg

ajggoal
&wo Ll I Ir

dyiliyjgoll

I"VI

IRI (sqiull il



aulslall albludll

ST

9)92 gg4lo I,V joliuy 19)gll aboiull
olidd o9 spilallg pa31l slois Ul pcal

JAs ¢og allaill heal dipls cabidll ol
Ll Wlbgpitallg @acll dclio Gle syl
0 pohi acaiwg ¢l gqo asf J| 2Circular
Slspinl Jgno Jguig diclay] dyfls Jlacl o3la
Jigaill ke dhuwgiallg oo

cls o lay Bpd dydy wband oyl gl aslgug
g ciblaill é)la) Llasg clallg dggll cigli
J45 go wlhanill oda dalleo J] gqpiall
20uiq Gl pull 6 dolaiuall lwjlaall ocs
Lol paal aiglg Dl bei il dagflall pslall
1allg adless 3jlgall plariwl .diull danullg
el oo

[+rF glpjo e asoall
aqnhill Gl Dl pao (o Layjgr jgisall ols
ol jgisall olell paol apuwll Juialy walluis Uig

2Circular Project Action agles ;6 gpall
aoll dobio cioas MM glppp T a6
GubJl dbjls (UNIDO) auclindl dwniill 8aaioll
wlldgg (gigdl syl liaa) 2CIRCULAR
wbol alisng wijljgl G liaog 6aniall aoll
Wlbgpinllg &acdl elbs (o dalnall

daolll uyylaill Lle 2CIRCULAR cqpito 2nisy
2oliy Jlb] 6 gasigyl lgacai alid d5pw 10 J
pi=il (g)gdl sbill o Jgaoll MED TEST
wlisig 3jlgoll olaatwl 6eles o jlofiwll

r«rejooi I« u=ll vaucyll pgs

aslell wlablg ansll ($3)g0 g 2liog plillg
dopoldl ulyag plhog golbo go il
24325 0f 6gadll JU5 .aydga g dpaysl ilobiog
Paeill Wlofliwog clball anlgi (il wilsgeall
wgnll dclind dwoulsllg awllell cilwlésillg
JUligonll jusli g Las.lbulgiuwlg §)laig LUl
oliall poillg Lilidgl o wyallg ligig aaily
slg paiwo poll clainllg salois Ul 2ngllg

aga il slgall Lilpuil Gle fidig 4

IRI (sgiull il

dypell @shiall (6 bl alio ga jall Law)
00 2249 gLl @af o dogo dilbo Jiny

awogdl gl o duwbwll dasb
dinlg alasll wilelinll (el 2bidl ol el
) dclainlly @sloisl éaniall aodll
olgiey el carell oy 69ai(lgawdl) Ll
0 «litvg4) dolaiwlg Wholl dao.. s Lawep»
pinall gug) apo Eld Ciys aniall ol cuy
waigall jallg @i63llg gl tigayl (il
plall glhall o ggduo g clpdg uall guol

II"A



) "

duigng)gsll duuounll aslbll Jgo duwyai ilyga
aslbll e Blasll il j$poll 20 cllyidiul

| .

auoly (sl il jgall lolai]
0 dclinll Ggadl ageo
aigogpeall aslbll Ggw
Sl jbrall 20 ygleillg
(LCEC) aslbll lc blaal
dawy)adl aljgall _TJLoii_qug
Case M1 6 cajail il
Q6 alae ) duyyai wilygo gu_ﬁ
0am cupl 26g 1.1 ole JUb dbigngrgdl!
ol Jhug 6jpato Wluly (6 duyyaill wlygall

wuSpillg qulsllg apandl ailjlicl
aosl aslbll cilaubil dotlwll Ciljlicl

oo Goaill (ol dogléo) Jauall ciljuisl - adl 2uolgoll culjgall culgliig

wolesil Jigll spnall 85lall W aslboll  els Lo loy gl Lo duuodd)l aslbll Gow -
(A el drui .agall éylallg augils)l caldhiall

audlollg aoyl - ounlill calpwlbol -
ailodl - Tanll go jlbll dlos -
Wgoyl ageol plill @slbll piso @G Jolgig bl sy -
Il Ggull @033) 5ggall J2u duclinl| éuuasill @slhll polic -
uniill dslbll Glaub -

i W i '8 | . \.-...* P-'
P iy

s
_

—— e
_ N
=i, LAl Mis

4 ’f

q I IRI sgiull pysill



aulslall cilb Ll

L, W

aslbll Jgpu cquul
ilg aslhll dolatwl asleiall Gilandl bl 6
Uilgiudl sa20 Gle aclindl Gigadl ageo lguli
wig cguwl o ageall Wil daslall piell
12wl 2000 Guaigall 2geall Jio 18g .dslbl
Ul daddl gylite -wt»  duwlsl lyao jlanll
4oy oloi pod dolaiwall @slbll eagiug
ol (pnd o 1bac awdall culqlii «la)lad

w81 il oy lojlyss ghoy Gl

duigngpgall dusouill aslbll e wjaill
dussouall aslbll asiliulll dusoall 20

."" - dﬁb
duilal) (oqs 620l dwyai 6)go a8e Lab

dpuoidil aslbll dabil Jloo ;6 gglas) ol

1geo 0 pLl wyadl 510 6 dAigogigall
acallg ibwlall 310 o pasell delindl Cigaull
(FASEP) plall clbsll

IRI (sgiull il

dwound! dslbl) dulid)l deaall» 20 ggleill
dojs cquio o SJgdl dlopall cugiil «(LSES)
(;IJI (SPSPP) dlganall dpsnll duwadill aslbll
wloaa) 6aniall ol Liibo Guwlwl J4uiy lglgo
Jaaul wily wablell tiagjg (UNOPS) syjlivall
dojo M4 g oo jlaail (o 8)yiiall rasiall



Y A
pallg aogll Juloi -

dunylall calb Ll

o) 56 20l dogs dlul

[+ rP jgoi 1-F 632io0ll poill 8JLI.“ ollell cu:m.l]l aolip
—r I

|
I

Wlisgll gy g_gﬂl duwlpl Gubi g4aall go

Sl gngll Gle syl dpogianll
ou dwlll anlell vlisliall go a2l jla
o ol Lo Wl cuo il 20gll ol
by wigall Blul spball pisall guy)
pidall ojuicl dyelindl tigayll ageo lioo jallg
ljgraallgugiallpghigiila 6 ATl 240l
arcay o phaill Jib ail ga olell pliitwll glig
@bl guwlg ibg oo el go 2y U Gusall
bl (ca) galeallg cilioliall (péi uaail
paca aagliiul it of awlul Gle gioy s3llg

clbs lggolgs il abilgll cubandl LI bl
aac Il aolip abi 19 ple 3io gl 6 Ll
& 820) Joc dig 62aiall aoll o)l allell
ol cBpoll aal gy gadi-glac o ol
clagll Jol go 208l alao| dlwlw 6 gilelall
olBg .l clhéllg Cigaul amleog wiljljgll Jio
Jboo o aundl apil go éslatwll Loagll
Poi o Lapoaill andll (§i63 pucaig ansll aco
ol gl 2 galeallg Cilizoligll As

il @lois il dojllig igyes quaps Jl dslo
olid o plaally gbll glbs e Gl
Cn a8l daws didw 6 wilagsil wlj
I T gubuuel 6 g clivo jlaail
clizall 6 wigill Wilelal poay Ll sl
s Gle églle dpuyd) @ind dly @9
lam e Lol lglah auilsg Dl dojdl cual
clhsll

N oo aiydl apil Gle gl Wb
L G el o andll gl duwlw 8ylo]

old 13] b aopal (ol pall arcas

IRI (sqiull il



aulslall cilb Ll

L, W

IS0 plaall dlgall dabsiall lgijal dxoyls] ciyyai dils

p11dig puleoll pladiwl @lguwill ] Jeogll gauusi Jgo
(oo 6palall .F. TP Jglil V - 0) asslb.all

2999 dwoal e cgndl il dals ciblug
aylay @ilge @l wiinil 83gall duwlio duing dyil
anal le cyjaill dals cijsy el Gl dsls
el pleoll Wi ¢ 6auadl Jnill bghs
Jwidl Jugui JWlg 63930 Wliyaad &l ge
a1l gwlwall g3 833220l callbiall (] guludl

)il Bl w as lsellg

IRI (sgiull il

wlenlgal) dolell dynoll digll  Cuoliiul
éuy)ai aslo I Jglyl vV 10 o (EQS) 6agallg
(1SO) pyleol) adgall dabiall lgiade diouls
wilall planriwl @lgwll Gl Jeogll gruwni Jgo
ulie ge glioo d5luoy aglball ondig
el Jgall waline o 63gallg wilenlgall
19yl ageo Jiloly gpall Gild apull ols 28q

03 Jasll diyg JUs dclinll






Gyt ol il L, W

arisillg dauill Gbwljallg Cigoull
2ilbo 1J dlidigq auiw Julaig wibwlya A jais ag=oll

2uhbllg spuldl byaolly wielinll 26lg dielinll ¢igadl ageo wiblg

ou Cicjgi eiloe diwl lnyg wilwlpy A jadlg gl 8alged le ablall elli @dlby .2ilnallg
Cilwljag dify Julboig WGl @uoadll o wilwlpy  Lgisilbo (a0 wislyg ageall go adul 6)lo1l
(ST Al Gl dnied dliluo  dglboll dlisillg dlolell pleol)  8poiwall

6100 pe doylw dly boo o Jenall dngiallg

disi auilaro Gbwljag
Cimenterie Nationale s.a.l.
Cover Plus s.a.r.l.
FOAMEX s.a.l. e

HENKEL Lebanon s.a.l. e
Liban Cables s.a.l. e

IRI (sgiull il I g€






10 La)jg0 jqunogull 1y 2816 doyeallg alell Gileainall 0387 6 el olsll Gl o
190 0 Wlpidollg dasuhil Glaydl pao Ggadl ageo palw (Jool 6l guoly lgigng
4o cdglii dwale ligay éduclindl cagaul  Lgafli cupdi caladf 0 [P ploll JUs dyelin]

Heliyon % [2023) 12824

Cantents lists available at Sciencelirect “

Heliyon

journal homepage: www.call.com/helivon

Assessment of prerequisite programs implementation at food e

packaging manufacturing companies and hygiene status of food

packaging in a developing country: Cross-sectional study

Marilyn Abdessater®, Fady Fayyad ", Joseph Matta %, Layal Karam *

* Facully of Nursang ond Health Senences, Notre Deame L) Iy Houk Mosbeh, Lek P.E) Rox: #%, Pk Mrkoel, Lebonon

E Induseriol Researsh Imatitute, Lebanese University Campus, Hadeth, Baobde, Lebanon
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ARTICLE INFOQ ABSTRACT

Krywonds Food packaging has a critieal role in all foed types and along the foed chain from product

Cu-site inspection preservation to mansportation, dismibution, storare, retailing, and end-use. However, it ean

Packeging contumination become a source of contamination and transfer of microorzanisms to the packed food when its

Eﬁm’ﬂ“ hygienic status is not well mainmined. The aim of this study was to evaluate the Prerequisite

Fasd swab programs (FILP3) implementation in 5 food packaging companies across Mount Lebanon through
on-gite inspections and to assess the compliance of contact surfaces, emplovee hands and pack-
aging materials to microbiological specifications. Pollowing on-site inspection, none of the
companies achieved a full toral score of 100% and scores ranged from 25 to 62%. Regarding the
asgessment of hygienic status of contact surfaces, non-conforming resules (accepiable limit <0.6
log colomy forming wnirs (CFU) em™) were obaerved in 50% (5./10) of the surfaces for total viable
eount (TVC), For the empleyee hands, none of the hand swab samples (10/10) was conforming for
TVC thar was present in all samples above the acceprable limit. Highest and lowest reported
values were 4.4 and 1.7 log CFU/hands respectively. For packaging samples collected during on-
site inspections, TVC and yeasts and molds were detected in 20% (2/10) of the samples. However,
the samples collected from the retail market, had higher contamination rates of 5% (19/20) and
65% (13/20) for TVC and veasts and molds, respectively. As for Enterobacteriacear, it was not
detected in all tested contact surfaces, emplovees' hands, and packaging samples. FRPs assess-
ment and related verification activities showed the need for companies o strengthen their hy-
gicnie programs and highligheed the importance of food safery management systems (FEMS)
implementation not only in food companies bur also in food packaging companies. Additionally,
the effectiveness of PRPs implementation should be asseased on planned routine basis.

https Adoiorg 10,1001 6. heliyon 2023« 1 9824
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Serum levels of polychlorinated dibenzo-p-
dioxins and polychlorinated dibenzofurans
in a sample of Lebanese pregnant women:
The role of dietary, anthropometric, and
environmental factors

Yoro Maohfouz ® & @&, Mireille Hormouche-Koroki ® @&, Joseph Matto b,

Maoya Mohfouz ® B, Poscole Solameh % *F &, Hosson Younes § &, Kholil Helou ® &,

Romzt Finan "'l g5, Georges Abl-Tayeh '/ ¥ &, Mohamod Meslimoni ! g2, Ghade Moussa ™ &,
MNoda Chohrour * & Comille Osseiran ® & Forouk Skoiki P % &, Jean-Frongois Harbonne ' &

Department of Mutrition, Foculty of Pharmaocy, Saint Joseph University of Beirut, Medical

Sciences Compus, Domascus Road, POLB. 11-5076, Riad Solh Beirut 1107 2180, Lebanon

Industrial Research Institute, Lebanese University Campus, Hadath Baabda, Lebanon

Clinieal and Epidemiological Research Laboratory, Faculty of Pharmacy, Lebaness

Univarsity, Hadath, Lebanon

4 sehool of Medicing, Lebanese American University, Byblos, Lebanon

Institut Mational de Santé Publique d'Epidémialagie Clinique ot de Toxicologie-Liban

(INSPECT-LB), Lebanon

Department of Primary Care and Population Health, Univarsity of Nicosio Medical

School, 2417, Nicosia, Cyprus

5 UniLoSalle University, 19 Plarre Waguet Street, 50026 Beouvais, France

b Lebaneze Saciety of Obstetrics and Gynacalegy, Adliye, Beit El- Tabib - 3rd Floar, Bairut,

Lebanon

Faculty of Medicine, Saint joseph University of Beirut, Medicol Sciences Campus,

Damascus Reoad, Beirut, Lebanon

I Hotel-Dieu de Fronce, Soint Joseph University of Beirut Hospitol, Blvd Alfred Noccoche,

PCLB. 166830, Beirut, Lebanon

Lebanese Fertility Society, Adliye, Beit El- Tabib, Beirut, Lebanon

Generol Monogement, Chtoura Hospital, Zohle, Beqog, Lebanon

Department of Obstetrics ond Gynecology, Chtoura Hospital, Zohle, Begoa, Lebonan

Department of Obstetrics and Gynecology, SRH University Hospitol, Mabatieh, Lebanon

Department of Obstetrics ond Gynecology, Kassob Hospital, Saido, Lebanan

P Department of Molecular Biology, General Monogement, Al Kaorim Medicol Loboratories,
Saido, Labonon

% Faculty of Public Health, Lebaness University, Saida, Lebanon

" University of Bordeouw, France

Received 10 August 2022, Revised 20 October 2022, Accepted 21 October 2022, Available online
28 Cctober 2022, Version of Record 7 Movember 2022,

IRI (sgiull il



dauolell Wiljguinioall

toxics

L, N

ey

Artice

Maternal Serum, Cord and Human Milk Levels of Per- and
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and Effect on Newborn Anthropometry

Maya Mahfouz L+, Mireille Harmouche-Karaki 10, Joseph Matta 2, Yara Mahfouz 10, Pascale Salameh 3,
Hassan Younes 17, Khalil Helou !, Ramzi Finan 5, Georges Abi-Tayeh %, Mohamad Meslimani ®, Ghada Moussa 7,
Mada Chahrour ¥, Camille Osseiran %, Farouk Skaiki ' and [ean-Frangois Narbonne 1!

check for
updates

Cltatlom: Mahdouz, M.;
Harmouche-Karaki, M.; Maita, [
Mahfouz, ¥ ; Salameh, P; Younes, H.;
Heloa, K.; Finan, B.; Abi-Tayeh, G.;
Meslimani, M.; et al. Mabtemnal Serum,
Cord and Human Milk Levels of Per-
ard Poly fuoralkyl Substanoes
(PFAS), Amsodation with Predictors
and Effect on Mewbarn
Anthropometry. Tonies 2023, 11, 455
hitps:/ fddob o 103390/

o i1 105MES

Academic Edilors: Megan Eomano
and Caitlin Howe

Feoeived: 22 March 2023
Revised: 19 April K23

Accepted: 20 April 1023
Pablishred: 14 May 2023

Copyright: © 2023 by the authors.
Licensee MDPL Basel, Switserland.
This article s am epon access artizle
distributed  under the terms and
conditions of the Creative Co

Department of Mutrition, Faculty of Pharmacy, Saint Joseph University of Beirut, Medical Sciences Campus,
Damascus Road, RO, Box 115076, Riad Solh Beirut 1107 2180, Lebanon;
mireille harmouche@usgedulb (M H-K); yaramahfous@ret ugedu b (Y M) khalilbelouw@usgedulb (BLH)
T Industrial Research Institute, Lebanese University Campus, Hadath Baabda P.O. Box 112806, Lebanon;
chem@iri.org.Ib
School of Medicine, Lebanese American University, Byblos 1102 2801, Lebanon; psalamehduledu.lb
4 Inestitut Palytechnique UnilaSalle, Collége Santé, Equipe PAMASH, Membre de I'ULR 7519,
Université d' Artols, 19 Bue Plerre Waguet, 80026 Beauvals, France; hassan.younes@unllasalle.fr
*  Hotel-Diewu de France, Saint Joseph University of Betrut Hospital, Blvd Alired Maccache,
Beirut PO, Box 166630, Lebanon; ramzifinan@hotmail.com (R.E); georges abitayeh@igmail com (G.A-T.)
Ceerweral B.hna.ul.-mlmt, Chioura Hui:!i.fal. 'Buqm, Lebanon; nwsdlnunimhdﬂgmall.nm
T I'.Icparhnrnl of Ohstetrics and E'.}lnccnlnmr. Chbtoura | [rﬂpitn], Beqa.t. Lebanon; ﬂhad.a.a.mmmraﬂ-ﬁnul'l.nm
L Department of Obstetrics and Gynecology, SEH University Hospital, Mabatieh, Lebanon;
nadachahrourFigmail.com
*  Department of Obstetrics and Gynecology, Kassab Hiospital, Salda, Lebanon; camillecsseiran@hotmail.com
@ Department of Molecular Biology, General Management, Al Karim Medical Laboratories, Saida, Labanon;
farouk.skaiki@stuledulb
" Laborateire de Physico-Toxdco Chimie des Systemes Naturels, Unlversity of Bordeaus,
CEDEX, 33405 Talence, France; narbonne jf@gmail.com

Cormgspondence: maya. mahfows Tiinet usjedulb

Abstract: Background: The understanding of per- and polyfluoroalkyl substances (PFAS) health
effects s rapidly advancing among critical populations. Therefore, the objective of this study was
to assess PEAS serum levels among Lebanese pregnant women, cord serum and human milk levels,
their determinants, and effects on newborn anthropemetry. Methods: We measured concentrations of
six PEAS (FFHpA, PFOA, PFHxS, PFOS, FENA and FFDA) using liquid chromatography M5/ MS for
419 particpants, of which 269 had sociodemographic, anthropometric, environmental and dietary in-
formation. Rezults: The percentage of detection for PFHpA, PFOA, PFHxS and PROS was 36.3-37 7%,
PFOA and PFOS levels (95th percentile) were higher than HEM-1 and HBM-IT values. While PFAS
were not detected in cord serum, five compounds were detected in human milk. Multivariate regres-
sion showed that fish/ shellfish consumption, vicinity to illegal incineration and higher educational
level wene associated with an almost twice higher risk of elevated PFHpA, PFOA, PFHxS and PEOS
serum levels, Higher PEAS levels in human milk wene observed with higher eggs and dairy products
consumption, in addition to tap water (preliminary findings). Higher FFHpA was significantly
associated with lower newbormn weight-for-length Z-score at birth. Conclusions: Findings establish
the need for further studies, and urgent action to reduce exposure among subgroups with higher
PEAS lavels,

Keywords: human biomonitoring; persiztent organic pollutants; cord; human milk; neseborn; perinatal
exposure; pregnant women; exposure predictors
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