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Note:

A version of this paper with old data, observations, and a slightly different field of regard (FOR) was published in English in the Journal of Physics:
Conf. Series 869, 012085, doi:10.1088/1742-6596/869/012085, 2017. However, the text, the new field of view, and new data were analyzed to be
part of this updated paper. This updated paper is significantly different from the previously published paper in 2017.
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Title
A Geostationary Atmospheric Monitor for the Middle East

R. M. Suleiman'", K. Chance', X Liu'

! Harvard-Smithsonian Center for Astrophysics, Cambridge, MA, USA

Abstract

NASA selected TEMPO as the first Earth Venture Instrument in 2012 for launch in October 2022. TEMPO will use UV-Vis spectroscopy to
measure atmospheric pollution for greater North America from space. TEMPO’s Field of Regard (FOR) will be from Mexico City and Cuba to the
Canadian tar sands and the Atlantic to the Pacific. Measurements will be hourly and at high spatial resolution (2 km N/S x 4.5 km E/W at 36.5°N,
100°). TEMPO provides tropospheric measurements that include the principal elements of tropospheric air pollution. Low-Earth orbit (LEO)
instruments can only measure each point on Earth once per day and lack time resolution. TEMPO will make measurements from a geostationary
orbit (GEO), allowing it to measure each point in the field of view for about 16 hours per day. TEMPO provides a tropospheric measurement
suite that includes the key elements of tropospheric air pollution and those contributing to the carbon cycle. Measurements are made hourly from
GEO to capture the high variability present in the diurnal cycle of unobservable emissions from current LEO satellites that measure once per day.
Due to the smaller spatial footprints, GEO measurements will be able to resolve pollution sources. Three geostationary instruments are being
developed. NASA’s TEMPO will be measuring North America. Two other instruments, Sentinel-4 (Under construction) and the South Korean
GEMS (launched on February 18, 2020). They will measure atmospheric pollution for Europe and Southeast Asia. In this article, we explain
NASA’s TEMPO instrument. We suggest a comparable instrument in GEO to provide hourly atmospheric pollution measurements for the Middle
East at very high spatial resolution. The proposed Middle-East TEMPO instrument will cover the Arab world and parts of Asia and Europe. The
measurement will include the spectra required to retrieve O, NO,, SO,, H,CO, C,H,0,, H,O, aerosols, cloud parameters, and UVB radiation. This
paper differs from our previous work; it has an updated Field of Regard (FOR), new tables, and data from the latest ESA’s instrument, TROPOMI.

Keywords: Urban and regional atmospheric pollution, tropospheric composition, tropospheric transport, atmospheric aerosols
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Treatise on the Balance by Al-Ahwazi: Editing and analysing a text about the Arabic science of weights from the 4th-10th centuries

Mohammed Abattouy'”

! Doha Historical Dictionary of Arabic/The Arab Centre for Research and Policy Studies, Doha, Qatar.

Abstract

We devote this article to publish the critical edition of a scientific text belonging to the Arabic tradition of the science of weights, which represents
the medieval theoretical mechanics. This text is Risala fi al-mizan (Treatise on the balance) by the well-known Arab mathematician Abt al-Hasan
Muhammad b. ‘Abdallah b. Mansir al-Ahwazi, from the first half of the 4" century H/10" century CE. Al-Ahwazi is the author of a not-yet
published commentary on the tenth book of Euclid’s Elements of Geometry, and several astronomical works are attributed to him, which were lost
or not found yet. Our publication of his short treatise on the balance is the first edition of one of his scientific works. The article begins by a short
general introduction, followed by a section on the genesis of the Arabic science of weights, its theoretical and historical context, and its historical
significance. Then we produce the complete bio-bibliography of Al-Ahwazi. The rest of the article is dedicated to characterize in brief the contents
of the treatise on the balance, which is critically edited in full in a final section, according to the usual criteria for editing scientific texts that were
transmitted in a unicum copy.

Keywords
Al-Ahwazi, Treatise on the balance, Risala fi al-mizan, science of weights, the Arabic scientific tradition, history of science.

Received 04 February 2021; accepted 22 April 2021; published 31 October 2021.

© 2021 The Author(s), licensee HBKU Press. This is an Open Access article distributed under the terms of the Creative Comments Attribution License CC BY
4.0 (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution and reproduction in any medium, provided the original work is
properly cited.

Cite this as: Abattouy M. Treatise on the Balance by Al-Ahwazi: Editing and analysing a text about the Arabic science of weights from the 4th-10th
centuries. Arabian Journal of Scientific Research 2021:2.8. https://doi.org/10.5339/ajsr.2021.8



Gale a5 51 Byds 8 0555 elliys Ayl Guds Buios puds Olseall
&l Oleel dis) 3 5lo e pod) I JBI1 3 G @) (Ll 1y
A s oLl 0,85 e Slgn o G (p1048/ 2440 .0) syl Olow I

T alalse e dilise mBlge

) JBYI el ple iogs -2

BlSadl a5 Jols s DY - I3V 505 - O 1ia 8 oy
JBY Lals Leag dognylds o8y OMlay ¥ Gaels galis g do =l
Dl Brid diad gy gV GowsWly skl 5L s U Jzodls
g0l 8 3T e JYI ke 8las 455 e Lis o S0liaell 8 (S35l
o Gge BaS Jzodly JBYI ale G saedl] domg,bl Jiads SlSeall
(o JBYI ole posad LolSI) aadl yis asy J] delS o)1 Llews
Z opadis e 0483 Gle Jaswd 30T g9, i

G Loyl LgSell W goaze duyll Blually i
Pl 3 Galsdl g lY1 | ez il edamdly JEYI Jso L) Ciliog
Gl gl (0) Byzgll yie EIWIg CIWI (5,800 o Lo ol 5]
el asll 3 Sl hadl dYs (alissy (Ml jis zuldl
5 Aasdl sbsadll (88 Cousdl ol 8 Ly dasyell AV s
Byodl Solsh ok U Sldll Comnll gl @Sl ple K315]]
COlS eyl wlad) 3 &1 .(dynamics) Guws (kinematics) Gaos
SV gl Cilisey OV dulydy Chos) Ylma wlallly K4l
85 13552 Egbge dayad)l LalSwll OVYI dulys 0,89 485 .0lS,2ls
JBY ol Wogass @9,8 3as ] el plsll L8 Cslas DYl oda
Blyatel Jzodl o Caod SYYI dulys Sl psasd] ey .zl elsg
pluzdl Oy dulys Gle JBY ol CSUI Laiy gl S0l
oo 13se ilsall 8 laSsbu Julos e 855 3lsds Golyy dla
Olysall Logass jlsilly &yadl yalgh dubu) Eis Z3503 Ol
S Jshll 8 gudlisall sgasll Gebd Gle &yeaall BEI 15 LR
Bl dads e Lausd

sy Cpuny W39zl ol Y] 5l SlSiendl S o 54255 o)
Bymall slussly ilbshsall slas 3 Lyl JWEY ele pogai plase

dodde -1

165! @l 0,801 e BSUS By s Ll 51501 dasme sl 53] 33
solandl Jslusy croleall polall gyl 3 0,55 33,5 (saduall Lalsll
L i3 o Libog il deelsll dlosT O 2o coylisl S udISII oyl
dazo Sl WUl Olilas 3 Fzims 1555 & azdy Y1 o aoly (a
1§39 Gaee a5 (e el @I gyl dasl o

o8 slasl daais il - Wlos sl Galsll @3lsall &Is Juy
41 LS . ellally Olab )l 3 dsliall Jsol (e a8as s - ddsY 6,88
o2ilsal) el ilasdl o= lpads Oyl 3 8yatsn dluy &5
JEI ¢l dgnils) Casls 13] b 1) 3ol gy Josmll LSy dyidlsds
3985 0 JsbYl gudill e o s B I8 Lo wasdl e $9,SU)
sl Ol3eadl B (6,59 dgzdl o Blmal So39all Ileld LRI Ol
529 OGAIL aadd] 9558l Olyeeld Lol Glazal ailly 3 s5l9aYI
4Ll dallas wusdy diwlyd el Gugluis yu& 5uslyd 95 Oliee
858 o Sl 4 padad O die sl JEY) elsd Guos S iy syl
Ol (8 QLS g i)l uuldl 4LS (2901/2288 .0)

Ll 3 ol Gals wudss Gl 3ol 855 ol QLS o)l
Wlusy Oobizdl Olyedl Gle SV dulys 3 Ll 555 Gle pos
O3lgdly dS,el Hgal alowt) B3g03 Jie3 Laylizely ddlzdlly duslyyl
Gyl slale e 0385 4y gdimd Ykt Oohizd oo diwlyd Oilos
oo 0l A ol b 5o Cammdl 3 wli] liag 4231 09,8 3
Lo oSS el SlSian Yl i slitels Jimdl e o 033a9 JEY)
O &ily 8 el JEYI ele Las a89 VYT dulys 8 3,8 ol
CIW) 0,81 i ety (add jauls «sMeall ,lll/ gyl CJI
JEY ole dde B U1 Lol i 0,85 wisly s guld] /i
a3l Lgysl 8 Ml e I 0,311 8 sl

o)) byyill yaise (py=) JEl odo (o 8,80 jaasiuw
plll Y1 elsdl i Jras (S (s o2yl JBYI ole 8Law &y ladls
Oloslrall 1S53 dumins LS Olendl 3 &3lsY) Dby 4 305 3]
o3 adlie Olsimay dlost 3 lazmads 3lsall bl Chog) 8,352l
S by uelae Cdado I Suusg)l dbghisall Chog dsig Olue]]

LoVl slodsll o degugn «(p941/2330 Jls>) Al wus o3 daseo susd] sal (S315aY (gshul dame gzl du ) ds gusa (b Yoo G3lsall Lads 1
542-540 (po (S e52d) (200471425 (sl 5l 190/ pslslly d8LadNs do il do ywl) dadatell 1udsd) Gualucally iyl
Lulydg Gus Bulios :Jiedly JUWBY ale (8 g)l5auY] b1 g0 (gobal demme 13 (2 500 9o .0) @)laad) JUYlg Jiodl pogad) Ladd) L3,as Sl 2
19 tdoniio 520¢(2013 (adudl Sl OBLAN ducwbo 1Oud) du =) Bl wlli (8 Susue pgai dus )
M. Abattouy, The Corpus of Al-Isfizar in the Sciences of Weights and Mechanical Devices. New Arabic Texts in Theoretical and Practical
Mechanics from the Early XII" Century. English Translation, Partial Analysis and Historical Context (London: Al-Furqan Islamic Heritage
Foundation, 2015, pp. 419).
kil JEYs Jisd) g jeetl] DYs Lug il Jhesl (8 gl s Luys 3
M. Abattouy, “Greek Mechanics in Arabic Context: Thabit ibn Qurra, al-Isfizari and the Arabic Traditions of Aristoteliail and Euclidean
Mechanics,” Science in Context (Cambridge University Press) vol. 14, 2001, pp. 179-247; M. Abattouy, “The Aristotelian Foundations of
Arabic Mechanics: From the Ninth to the Twelfth Century,” The Dynamics of Aristotelian Natural Philosphy from Antiquity to the Seventeenth
Century, edited by C. Leijenhorst, C. Liithy and H. Thijssen, Leiden: Brill, 2002, pp. 109-140;
(ol M) 15565 s o ccsienatlls il ISSISaall (5 oyl Aalil) sz ol (3 dulys tarsh] bl oyl (3 ol S el cgg sl dacns
5(ht&p://www.hesperis—tamuda..com (G <oyl ;l; BV é?l).) 116-87 o 2017 52 Moo
M. Abattouy, “The Corpus of the Arabic Science of Weights (9th-19th Centuries): Codicology, Textual Tradition and Theoretical Scope,” in:
Research Articles and Studies in Honour of Iraj Afshar, edited by Ibrahim Chabbouh and Frangois Déroche (London: Al-Furqan Foundation,
2018), pp. 229-278.

12 4o 2 d@aan

Vol. 2021(2), Art. 8 walell dagll dypell dlaall wnglayi xana



10

Obhadl Lhls Gioxdly ezl oals Gasills 1) demes s3ls-aYly
$sY) Gy (als B el s syl L2y plisdl sasg
ol 23l oy sl ) (Al Gy deswes aSIedl BII (il
Susy Ghieadl Alall Gy yeR) dasey LR udydly gl
.SGA),;.C‘@ olasl uwsdlg &,SJQ’?J‘

Oloz s b & 2Yl Jgoll (o degaze Ol 1o padty LS
Gl Obswiall Oliaedl S Wlsy Ldiodl Slunadl OUS lgio i ye
Coud Basdly JBYI Jsor 8pad Jluys (st e poailBsls shl
3Shyey daleiall Bluodl LI d8L5) (pusYlles pwisesyly waddsl L]
09522) Sl (Y A sLd¥I 28y 1 LS 8 (lsally JEY)
SPLASY) () Jisdl e ] dS ey (530Sl

Jalos (e ()l ig) &35 oyl ogatl) Litwlys Lo W89
A5l S8Y) gyl B «iBian s WS54 (ele WS dig W) 4d¥s
dz als 3L le Jus ppgadl e dawasll &Sl ode O W i
Coady] (] @95 s o - gddil] polall gyl S5y JEYI ole 5
A aieo S8 JY) ele) 1y9Y) Licdl - LSS Jliyles 55
Ol 8 ssd) &ly &y wscientia de ponderibus Lowd s Oyie LS
omedl BLeaS) O 33 . (Jordanus) (weslsysz duyie JlasT 3 e EJGI
S Gl 8 s &1 cudl G3glly JBUI OLISEY padsall =)
o8 oyl dalll Habs B35 oy Sl Ollse 3 oeall guldl/ gzl
Szl doz s Blew (3 bissl ] a9 Jas O L ol Byinall
T4 ] oyl dalsll

S ugs dSSall g 3 Jses das Lyl JEYI ele S
Oeadsdl G 8 Blall $AAES (A s Dplie SN (00 9090
G Dguiall JlasYI (5 4k oY) BSGedl 505 3] oymlly iy ,eYl
Camn Sygo dliy dgdilssy CVYI Caog) Yl (s Oy shw)l
35 By39lls g3l e e duleslly oyl SO) Llas Jslin
- oSl i 3oy Vg oSeh gyl pllanl ol Gesade Bl 09

Sl Gl Jadl ole O puuplll sy ly W89 o) LYy
3,2l Kls Lyaog) Blet SulSall €553%8 .85,201 els ol euusdl lalizas
LISIL 83le doz s o9 daysd) Ayl SLSI) 8 «OlLindlng
SBBuadl Sl e By ymall g 8l (o duwiting (mechanics) & jud=sY
Jid) oo o Jlas¥l digmo le 4l susms Jidl gl @ o)l
dogin Jady i) galidl Gaolially 6 ) 09l o dpasd sl 5l
MBS il Gt slshily paiele Gatashaio ] bty Logd

G Sl iall e Byanell poadl amy io A Y
el gl b (8 oyl Bluel) dysdll desoyll VAN 150
S dzhily ol e sl Bole] g S JI deadl 8] o ecbisudl)
wsadl 3 Cas OF zl,5Y) e Ols a8 Busge diayg SalS 395!
oo o ¥ 152 85 pgasd] dzs Gl dplaill Sall 3 duy sl
Coasdl el (I8 ) dagudll dlo yall (o siaadly Jyshll sl 3.8l o)
IS Gyl padll 3 3k fub o Bl e lygsSy SolSunll 5uamis
sb5aal) aladl sLdl 8 gred Lois s 3l (311 i dsals] JLa)
W g AWy BV =Blge Ssndl )b pdsns dSuadlSUI
e oyl Kol il ais el e Busld Cl8s il dialsdl
a3l Slaall Clldl Layasg dailis 8 dizmady oSl auladl
sbsedll 5805 ansstuly oyl widl Gle Ghugll jgasll do e 8
Camdag il wdadl e Oisles 3358 sedlle Jlesl 3 dnasdl
oo Gha¥l Y gls dasgasy Lymdl Conydy wgke il I pag 3l
450 dgm o SOl )Y 75l g

salsalls JBY Ol (3 oyl LSl elall wladl ity
oMl I 3 el Y] oo JS lass Gl BSldl Ol oy
Js= psall 0ds jomaliy . pie muldl 9,8 io el olue diel 439
Lol ) YL ks (aleadls JEBW ddeslly &bl Sl
slaledl (o JulB 58 sas Lyl ode b 8 ealu a3y ALl
Bs) o audy §5 o Cub Jbal uanigns 0ulids Omdly 0o

90 . £109-89 (po (2004 ISVl LS Oilygiiie 1L 1) el B el popde (SOlSeal) 4506 8aYy JEY ole Gl Jzodl ole on 651:41 RPCNENES]
‘“,5 o2t Q:AJ GLAR‘JU 95 «Lf.)“” gangl WS ?9 JaY ‘gl.c slas :dalsl] dd,=all us Jy=S @J&” 95 (alﬁ.ﬂl» Ol Cos DBl Lo J....ci 2 Sialylly
206-181 pao (2013 (OIS &S 1L ) Cady @Ml Stalll Bluge Eolouly CIsled .du el dsolzd]
168 sl JWYI ple gl Y oo il
M. Abattouy, “The Arabic Science of Weights (ilm al-athqal): Textual, Tradition and Significance in the History of Mechanics,” 4 Shared
Legacy, Islamic Science East and West, edited by E. Calvo et al. (Barcelona: Universitat de Barcelona, 2008), pp. 83-114; pp. 92-99; M.
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Abstract

Strategic crops, especially wheat, represent the core of food security. As the agricultural sector, with its direct impact on feeding the world’s
population, deals with natural conditions, it should be managed with an integrated vision of the natural and human factors influencing the crops
production process from the field level (micro level) up to the country level (macro level). Aim: This study aimed to monitor the relationship of
the phenological phases of wheat with the maturity and harvest timing throughout Syria. Method: Remote sensing techniques were used to show
the relationship of time-place-spectrum (TIPLAS) in order to obtain accuracy of yield estimation in each zone and to manage the yielding process
of wheat (2014 and 2016 seasons) across Syria. Results: The study recorded six different phenological phases occurred simultaneously (at the
beginning of April) regardless of the geographic location of the fields across the country. The date of the milky-waxy maturity spectrally for each
geographical zone was determined. Early maturity spectrally of wheat was associated with rain-fed areas, especially with the second and third
rain stability zones, with dispersed areas and not concentrated in a specific range. Temporal maturity begins as a converging period within the
country, starting from the south towards the north and from the center of the country towards the borders, especially the northern and western, and
from the plain areas towards the mountains. Maturation paths spectrally were plotted to follow the harvesting process. The estimations of wheat
cultivated areas and production were based on satellite-image data according to the maturity paths. Recommendations: Preparing storage places
with sufficient capacity for the expected production volume according to the maturation paths; increase the direct silos volume near the production
fields to reduce losses and increase speed of storage; increase the strategic sustainable storage capacity; developing the railway logistics between
storage facilities and consumption areas; and the periodic application of this technology during the growing seasons to raise the management

efficiency of the crop production process.

Keywords: Wheat phenological phases, yielding process, remote sensing, Syria.
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Column

Agilent ZORBAX 80A Stable
Bond SB-C18, Dimensions
Particle: 2.1 mm x 50 mm, Pore
size: 80 A, Packed: 1.8 um
insoluble porous beads.

Column temp.

35°C

Mobile phase A= 0.1% formic acid in
water; B=0.1% formic acid in
acetonitrile.

Gradient 2%B at 0 min; 2%B at 1min; ramp
to 50%B at 35 min; ramp to 95%B
at 40min; ramp back to 2%B at
42 min; hold at 2%B until 60 min.
Stop time=60 min (no post-time).

Flow rate 250 pL/min

Autosampler temp.  held at 6 °C

Injection volume. 5uL
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,5 Source Positive ESI
Internal standard at 20pL/min via isocratic pump
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time of 0.89 cycles/sec.

Reference masses m/z 121.050873 and 922.009798
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) S Ol Jgiliall paliiual) (LC-MS) Jolo dawlss lgals Byl o3 il D] SSpall pamy .2 Jsuadl

No RT Bioactive Compounds Name of the Compound Molecular MW Structure
(min) Formula
1 40.001  Diterpene; Abietal; C.H.,O 286.4516
Abietanediterpenoids Abietaldehyde;
Abietinal
2 32.768  Terpenoid; Ferruginol C,H.,O 286.4516 OH CHg
Diterpenoids HsC CHs
Abietanes
3
HaC ﬁ:,
3 39.172  Terpenoid; Montanol C,H.0, 352.5081
Diterpenoids
4 40.002  Terpenoid; 2-Ketoepimanool C,H..0, 304.4669
Diterpenoids
Labdanes
5 29.553  Terpenoid; Acutilol A C,H..0, 304.4669
Diterpenoids
6 32311  Diterpene Taxa-4(20),11(12)-dien- C,H..0, 304.4669
Salpha,13alpha-diol
7 25.604  Terpenoid; Ineketone C,H,0, 318.4504 Ho. HsC
Diterpenoids H ‘ b
on~ ©
HsC C©
Ha
8 37.923  Terpenoid, alpha-Curcumene; CH.. 202.3352 CHs GHs
Sesquiterpenoids Benzene, 1-(1,5-dimethyl-4- ch)\/\/\©\
hexenyl)-4-methyl-, (R)- CHa
9 37.94 Terpenoid; 2-trans,6-trans-Farnesal; C:H..O 220.3505 CHy CHs CHa
Sesquiterpenoids trans,trans-Farnesal HyC” N X X0
10 40.522  Vitamin; Retinol; C,,H,,0 286.4516 Hao, s Ha Hs
Fat-soluble vitamin all-trans-Retinol; : AR X0H
Vitamin A; Vitamin A, CH3
11 40.422  Vitamin A2 aldehyde 1l-trans-Dehydroretinal;Dehydroret C,H..O 282.4198
inaldehyde
12 31.717  Lipid Sterol; Lynestrenol C,H..O 284.4357
Steroids
13 38.407  Alkaloid; Piperidine alkaloids Cassine C,H:NO, 297.476
14 38.169  Alkaloid; Steroid alkaloids Terminaline C,H.NO, 363.5771 HaC
HaC._.N.
HsC [ CH2
H3C 1
Ho' i
no M
15 15.048  Coumarin Umbelliferone; C,H.O, 162.1421

7-Hydroxycoumarin
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ity 99 Likgtnygal] Slt) Jgiliuall paliiual] (LC-MS) Juloos dlanlss lals Byl o3 il D] SlSpoll sy .3 Sl

No RT (min) Bioactive Name of the Compound Molecular MW Structure
Compounds Formula
1 20.197 Flavonoid; 5,7-Dimethoxyflavone; C,H,,0, 282.2907
Flavones Chrysin 5,7-dimethyl ether
2 21.575 Flavonoid; Sophoraisoflavanone A C.H.,0, 370.3958
Isoflavonoids
3 23.2 Flavonoid; 5»-Prenylhomoeriodictyol; C.H..O, 370.3958
Flavanones Sigmoidin B 3»-methyl ether
4 23.665 Flavonoid; Farrerol C,H,0, 300.3059
Flavanones
5 17.328 Flavonoid; (-)-Variabilin C.-H,O; 300.3059
Isoflavonoids
6 17.731 Flavonoids (-)-Sparticarpin C,H.O; 300.3059
Isoflavonoids
7 17.852 Flavonoid; 4-Hydroxyhomopterocarpin C,H.O; 300.3059
Isoflavonoids
8 21.186 Flavonoid, Cajanol C,H..O, 316.3053 Hac-© : o
Isoflavanones O
H ‘
OH O o oi
HaC
9 25.049 Flavonoids; Homoferreirin C,H,,0, 316.3053 HO. o
Isoflavonones O '
i
OH O o o-CHa
HaC
10 32.742 Coumarin; Bergaptol; C,HO., 202.1629 o._o
Furanocoumarins S-Hydroxypsoralen; ~ L
5-Hydroxyfuranocoumarin
11 18.404 Coumarin Visnadin; C,H..0, 388.4111
Visnadine
12 18.301 Coumarin Dihydrosamidin C,H..0, 388.4111
13 17.94 Coumarin Scoparone; C.H,,0, 206.1947

6,7-Dimethoxycoumarin
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14 11.986 Coumarin; Angelicin; C,HO, 186.1635 )
Furanocoumarins Isopsoralen Oy°
N

15 18.552 Coumarin; Psoralen; C,H0, 186.1635 0.0 o
Furanocoumarins Ficusin N /

16 38.449 Alkaloid; Cassine C,H:NO, 297.476 o B 0
Piperidine alkaloids ’ ‘WCHa

HO”
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Abstract

This study aimed to evaluate the effectiveness and impact of some disinfectants and sterilizers used at health facilities, especially in Misurata
Central Hospital, Libya. The study examined the concentrations prepared for usage at these facilities and the time factor of their effectiveness on
a group of Pseudomonas bacteria isolated from the Maternity Department and the Neonatal Intensive Care Unit in this Hospital (11 October 2017
to 8 March 2018). The isolated bacteria species were: Pseudomonas spp, Pseudomonas aeruginosa, Pseudomonas pseudomallei, Pseudomonas
cepacia, Pseudomonas fluorescens, Pseudomonas luteola. Method: The study used disinfectants impregnated with filter paper discs (disk
diffusion). The disinfectants used were: Ethanol, NaClO, Propanol AF, Desreson AF, Cidex, Decosept, Minuson AF and Dettol. Results: The
results showed a delay in the effectiveness of these sterilizers. None of them showed any effect during the first 20 minutes of exposure. The
most impactful disinfectant at 20 minutes was Cidex against the three types of bacteria: Pseudomonas cepacia, Pseudomonas fluorescens, and
Pseudomonas pseudomallei. Twenty four hours later, good efficacy was observed for most of the sterilizers such as Decosept, NaClO, Dettol and
Desreson AF, but not on all types of bacteria. Propanol AF sterilizer showed good efficacy on all species, while Ethanol showed slight results
starting from minute 20. However, Minuson sterilizer showed no effects on these species. The diameter of the inhibition area on these types of

bacteria ranged from 3 mm to 2.5 cm.

Keywords: Disinfectants and antiseptics, Pseudomonas bacteria, disinfectants effect, Misurata Central Hospital, Libya.
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Abstract

Therapeutic drug monitoring (TDM) is a teamwork clinical pharmacokinetic service that aims to optimize the pharmacotherapy of certain drugs
such as those with a narrow therapeutic range, complicated pharmacokinetics. It involves the determination of drug levels in blood samples taken
at the appropriate time. Interpretation of results requires the integration of pharmacokinetics, the pharmacodynamics of the drug, and the patient’s
clinical profile. To be cost-effective, the service should be optimized. This review highlights the fundamentals of TDM service and provides
practical suggestions for its optimization specially in developing countries. It covers the rationale of requesting drug level, design of request form,
optimal sampling, and analytical tools. It provides guidelines for appropriate interpretation of drug levels, completeness of the roles of the qualified
medical team, continuing education and skills development, involving the patients in improving the service, conducting relevant research, and the
use of PK software and integration of TDM with pharmacogenomics.

Keywords: Therapeutic drug monitoring, clinical pharmacokinetics, optimal dosing, drugs with the narrow therapeutic range.

Received 23 April 2021; accepted 05 October 2021; published 21 November 2021.

© 2021 The Author(s), licensee HBKU Press. This is an Open Access article distributed under the terms of the Creative Comments Attribution License CC BY
4.0 (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution and reproduction in any medium, provided the original work is
properly cited.

Cite this as: Ali AS, Abdel-Rahman MS. Therapeutic drug monitoring: fundamentals and optimization. (Perspective Review).

Arabian Journal of Scientific Research 2021:2.12. https://doi.org/10.5339/ajsr.2021.12



95

24‘2‘1.6'\” 95 slowl pld) dol=l Olypuadl .1 Syl

dliol By

OraSozailly Gastiadlly pssiall Gedll 2= Jleal]

o siadl] Budisall ddlsull llo)

a9 bl dadell drgaY S sz Gl &5
Lol Olslaol G50 lazideliy

Owsisalizd ] ¢S gou il S Wilby Cass

grall ool oMl pllal) Jlzal) 8 elal)

Joebwly W (uunSgouad] <(=5¢.'L“JJ| clg)) dooww L“,S oleayl dl= Us

deliall Olhte plasul aie
die Olhdll Clslas pas) ze
Jo3LSexsJl

s L:,?)Lzﬂ ‘aLE:.le Jou=d
dSlgudl Cdlslud]

) Olug pall Slslas pasy

Jidl 3 oLl Al (3
A=l

AVl & 9oV &It & goll das .2 Jgusd)

s Sl il o3 e

RESIF YV DRVUK PPuRY| il dl=all dygal

Oransnl 85 eralSal Cypuupaliie Do Ololae

O sS318

waes Oyt bgdl) (i giiudl]
plobslS (un 3l wels,Jlall

& yall 8slas)l L5Vl

Oudud o dSlop)l czid] Olrwga

oleysS LI ()5 glSad| doliall Olladis

LS igtue byal) SlasS s
RYRYO PRVLPEACI OliSe

Ol 3 oSyl Slslas oSy sl pladdl Slstas

p o]
MO8t & 9oV A8yt dondpodl g,V Ay 9oVl daS

Osaliy y o 3lg Judl (250d B3Laadl dsgaVl

Dlosadlal loraSdis]  Lledl o) dysend] 53V

NEAY

doolasdl 4531 ) 493V

OYsidsSue (335593915 uS9rdue
‘ 45l

Juid e

WJ9ibsSIyn] (9 igtwsld S asll dslaedl &90Yl

J93UsSlugy ed93lgSa 588

09l yols cmlinls cg s gb) dhedl & oladdl Olslas

cplicwl b (Gum 59y
Capal 83 a3y S
Oehilgy eeluds) livayldy

Busasdl g yall Olslas

Jg,8l)le il Olug il olasdl oVl

Vol. 2021(2), Art. 12

doudall -1
L93W Uzl plaseeadl ] Bugs &5 oo dods Aol dy9oY) 4810 ds
29 Sddmes slgd AS,e e G5 Gl ol Bedll M=l Bladl Wl
OBl 3 8355 Ll Slusll 3 pull 5T Jasl 8 slgall 5555 ould 1deds
L3M ol Caloll 048 US> (a9 sloll U5l usy degleg dewlio
Al gl OULY) payell assdl ol dulyds dguld o3 )
elgll 5555 eands (S (layudy & puimall Ologodlly oy ) AUl
vansedl Ololasy Bss lawuss e LIl Gliell deyzdl blad el 3
Al ol sde las) Loug 'didyill

b o 955 e deusdl ode plasul O SUL sl
Wlgd Jai3s 'SyLall LBV Eigue Juliss gl dulsls 3udos b Lleu)
LYl s LS Z el Gt 8 BaS Bdss Ml d93Y1 435
Jadll oMl plad) moy die deliodl &y yudl LA 3l5) 8
plasl ) slacll delyy oy glion Bludl 1ds (35 ¢ yall oy
el 8 Lg3l3Sy3 dmaliey os3 ) Blisdl se deliol) dagioll &9V
plasadl dousdl odo ot LS “panme IS daliadl Oloyadl apa)
Lasly CeirmmsnsSoladly e ipaumoliiod] Jin dygusd] Cilslaadl pasd Jied
Sl JLS paiey S3Syell Dl G oyl 6yl g lolan
Syl mugs deMall 493Vl ddlye OF SUL jpazdls *7 .39l shasg
Ololaey * yall Jio dalie (ol dbssd) LoVl pass Jedd
LoVl amys Pealis¥l Ligoly Moladll Clslasy Pedylazdl O hal
P(@ad) dolia)l Cladl @dle) ClosuSilin] Jio dsliall 51,00
sl Qladl oy g 63 dzglon Olpasiusy Glegidsads
Bolan)l plusVly *ddually Vdsslyzd! duslesdl 43315 1 o ,20)
Il 3ge Aol LodY) ddle Cwodsuiwl LS 7wl duuss
S9308ls P puhana))] Jie 19-0355 oy 3 LoVl pamy 385
RTINS

LMl & 9oV ddlye dods (pusd -2

G Bowimall Cloasdl e i3 dudsll dy53¥l ddlye O B s Y
2l sl et el Gaamtll ] grlios S ey 3 yed) dnylonl)
Joll 8 doleg sgiiall Bagll lie Gadew) dilas Ololiy] b b 9

Al

‘:JJl &P elgW! 58555 wld) dowdly Oly o 3929 1-2

oLyl Jio el 3 slowll 5553 ko () dly Bus Sszs iy
oMl alal) s yell Jliel @S ol Ol sl 83U 5T (o 35279
(1 Jsazd) L))

9 ga 2 s

wnalell dull dauyell daall (paspl ateg Lnle



56

Ol 353wy 2] (VAMS) 4085 el ~1948sS dodle sL51
O35 lad 0Seys Do &l ez O5%09 Wiiell 8 dles Sy
BB Koo (VAMS) dads pated WS &=l 8)lsdl dops 3 w393l

o Seilasg)l 586 e iy dlilocd) 3yalls I 3555

10+ ( Apala) ad Ué S A
8- ) s A

2- ) S A

0 1 1 1 1 1
0 12 24 36 48 60
cleludl cd gl

ool usmy el 3 Grnaliizl) 3oVl a8Vl Sy Sl 1 JS)
BRCIVUNURERTY
(8ydleo W de yodl B oY) 385 (Glisd) elgnl usy BV 55,301)

adll B g gall 5 5
(da/a) a5 580)

1200

(Aelu) cdgh

D5 slSand) goumdl 8lsdl B (oyadl ) Liglad) .2 JSa)
o ook o dols sy

dewliadl JJod) Gyb Hlast 4-2

Jdld) §yb 1-4-2

Slshl OVl el dsy yuy d835 L9Vl Julos Bl 0555 O ety
g8 U Jaload] Gyb Sy planl ey solwedl B85 3593
Yl o BT 5] el Lae e (F9,Sue 30) dlits Ol plaseial
W Olhagny delbied) Lol Jio deliad) Julod) Olads ol i
Ayl deliall dunlially (EMIT) o330 dusliall dulially (FPIA)
ol 4l Byl G Loasg Ghuseal L5V Gyhl o (ELISA) 23390
& JSI5 6055 Gl alssly d3lys Gle Olyuisall 3 (slolsdl G550
HPLC-MS) Jieo Ld1,2 gileg,SUI &lids oF ,SUL juued! e . dulowt]
o A9Vl (uld ey 6,2V Sl Byleel pasiuss @5 ST (/ MS

43 36 32 %
-«

8ol pull @y

Vol. 2021(2), Art. 12

RESI] u.UaJ wlia 559.0.3 WS 2-2

i) A2Vl L9y Adley ol b 3900 punad G)3ra)l (e
SIS Oleglzall Bz el tby:u g ol oug A8y ESL.J‘
(3 Jouzd)) dlal

Pdy9Y) Julos b 3905 3 dewlll ULI .3 Jgusdl
B gl il a5 3 g yell Cile 03y ool
(L“’PBLRJI flh.uU JeaY) paey dind! Jio) slasW Oy puo 2

Sduell O3S L 3

Sde,o ol Cuael e 4
(el JSall Saall deyoll) Oleyodl plis 5
335l (el / yasll) Garsall dols Gloglse .6

el albley g,sl dgsl 7

(aSI o1 ISUI olyel) dLall 13 g,5Y dolasdl o181 8

et ool Sl e Gl dile] dbode ol 9

Glie &y Ol 3] 3-2

Ol 35T edg 1-3-2

S OSHl das G pdll Olius mez G Y O] plame S

003 290 dmy IS Baios o LoVl plame ] dewdlls Bydtus Ao

0azd Ll Ollhzall o aall (3 slowl jas Chas Bledl 5-4 Uslsy

T o] e s S ds o ,5T amy Sume CBg 8 sl il &8V

odedly eyl bl usmy Soume OBl 8 Vs LY S0
(1 JSdl) OlagwsSMe sial 1 (a3l

OS] Cam < GuosrwslSaad) :(ea)h) doyedl bl oo sl d=y 2
dolusll o disdl 030 (8 poldall 35,2 Buge B 3529 Lyl
(2 JSidl) CBg) e slaudl 31555 Lisvie Casds dsdlgll

ol (05 Cus ¢ (uuSgsull tde ol sy Olelw 6 e JB Y Lo 3
cdllas g3l s Y elgull HLas] dlo e ol3T Olusd] 35

slgd Lblss 3y (e Lild dusdl 48 Jsls @3 s dumall Cig)l 4
(dpaadl 3 oladl wis) §udginalia]

(Aol 72 48 24) OLSS Sgiuell 1de o) usmy e Susedl S35

Slusd! glgl 2-3-2

Ll 5l Jandl plazioly slow] Olgtus pld Slogsd shiss praws

daall Juad bl iz 3ol dupdll L5a¥) ddle Ololsy] oy

wlassl @b oo clsull OIS (adss B Y (U Gle dgisedl)

ol ez Gylall pasy (S (o ygrwslSud! elgd ] dewillg elg ]

gz Lo s Cd il B3l deyy delloxd] Byl sy S35 G

Aty plasl 4056] ] G dpss Slubs Oyl a8y .0l useel]

g rall Bolas)l LoVls dsliol) daiall Lod¥l Julowd Bl pull

P28 o il sslasdl dsgaVly (Ol yul) 83lasll dsgaVly «Judl Slslass

o Yoy (VAMS) 8pieall Sl 35Y due Ol 1,31 63 ws
&y yadl el ddll QoY) d8lye Sl e gl Sl S5

‘)Gn3da_bn

wnalell dull dauyell daall (paspl ateg Lnle



Y

B i) dbos Sloly) 2-5-2
BULAN Qaue yeanl 095 3o Jan) B slaal] Sgtun pold O US5al (e
ULl Bl B olsdl 5553 sz DU Mas 055 OF oS
ik Lo S dods 4y 5oyl
dall O3 Lysalls dpyudl Olassdls Ologxd)l dzole ©
gos diwe Lo Al o8 dmling aSlly LIV (ilby Jie
U3 e AN (4)5 (3) OYsusl
dow Glsd Pdilhs dod puds s Gmzpell Bladl plascll @
LloYl s Lle Bugtund) guuslusl eV 5830 sz (Jll
Ay 89 Cdisliall Alodly LloYl @Bsns ol g 59 &S]
O 0d Gl oyl g 53 Gl slaall ez pall Bladl weis oLV
g rall g pusiag SUI GaalelylSU) QS dlial (g celgal] ale
Ol 3529 O LS *olasVl ol oz lyie 6,51 Sloluseal dg
G slsll dasw B ims Y slimedl )l Bladl e &53Y
e glorudll Clyiall 355 Cuo pruSomal) Yo 050l moes
Lasl s of Gams osloall deaw (3 (poll posalion vati) 6,5
Jin lgddl 5355 e At Euss W8 dslad] SBY) e wasdl o
plasiul (o Ul slod) pudl 1889 (gl plusiiu] dsy L) s
.o 3Ll S
ol slas¥l 3 slowl 5555 585 dalssdl (pe il OF ;SIUL ey LS
o)l 355 Gotue 9550 93 WJlal) durw e P eddagruced) dondYl
ol 3 ByLo BT el S may (2Rl Bladl e dasdl 8
G 350 O on LS sVl gt 8 1300 Loliss] gsilsy ()
8 2 a3 lely U1 5555 stens Yo dysal )31 LTI Lasy)
BT O3S Bugies B85 dSyhte dalaseial wie LV Gl 3 0550
Al O3Sy e 989 5,51 ¢ pall lolas pasy ge delusil wis
. 8lod) Bougal] Busuidl g pall Glgs 8 Jlsbsidl] o

clowll 355 glS el %,s Lygd9 &y OllasYag diel .4 Jgasdl
zs.eu\.’l )

ygd & 5 uad] Sla>YaS

ouslly &lllg ,msdly Al

wased duludl HBY Oladle
& el dslaal dgaYl
(O2sidl))

usall 5LasYl led)

‘=lb4 Ws ¢§5¢9le slasl
Jil

Olzwge ddeld) Olade
(Oakd o)) dlse)) mid)

G0l Obg Sl dslotal Ol ylas|
5l

Basly &b (5 g yudl] 83l oo
831 335 Jase 89,3 (FEV1)
(ABG) l,4)l pul I3l (PEFR)

oSzl o Ol ) s (B Oy
&lJ..oJlg ;k?ﬁﬂg
Vol. 2021(2), Art. 12

8392l ddlype 2-4-2

0552 O Gz S dewlioll 352l d8lye chyz] suismell e OF s
Jas 9oVl pasy ez lads ddlowdl OVl Db Gle sl 3
Co) Jedoatl) doaseiacall dy lall S5 sl Gle s co)smslSd|
B (daasisll Ayl e e pall 2l 5S5) deis

Aol jasdss 3-4-2

L sl ALl Mot elasay &)l B1Se dy9aY1 Julos Ay gas
dlSy Bue deds @uadd doaedl Ul i WU (Y1 sl
Oleds Gle Olusll (ol :elld adodd Oloogd] pasy G lady dsdse
plaseadly cdasd] poed dewliall dulowdl] Ol Hlasly «lld (Sl LlS
78539 ) ity Lol &y 5o el Slaslrall ;8535 *edausil) ady)l
sda 8 dlade 6,5 y9el me (aVl gilsig slgll pwlid) duwlio Ol
40 2ol ol

KSE&U Cewlbiad] juuddd| 5-2

el S slgwl 5555 8 355 I Ol pestied] 1-5-2

TGS Olpsaall 0oV sege plstal b e

dhis OlSy, ) Y @

A s e Y Bt S0 ) B e ]
Jsoes dliall daew e olas¥l 8 U3 3o sy 9ol odg) =Ml
Blss s IS (daSsm] G 3lolylS) i Clituns L] oa3loloylS
P90 0L stells ddisll Olsell pasd daidll )

Pl SVl @
oo alsdl blasl 155 dusyell ol 8okl pol,edl jass o Bg,mall oo
Ol LS culdll Jadlly gslSIl ssadlly Salod] wSUI (plel Jia digall
eVl 5o padSnie St e Blo GslS lhmd Ogilay gadll oyl
e Bopper S Sy el 3 ool sloll dews 8 S 35 1
ddela)) 33L3) oBilslly puenliadll Jis pally LLHYI Basas d53Y)
(o] Sl ls

o=l @

L9 & 53 ) Dlozally sloll &S, Clalsn 8 ety Bzl Gusd
Rz 83981 st JUbYI bl Jliodl Jumw b ] LS5 JLabYI 8
Bylie Isbl pall (3 yesdl Cha (1039 ClwsSNE gl @35t el
gl Naste Bl Blus 83Ys)) gvas alah LS dies SV JlabI
Gl W3 uSmg (el die adss IS Ll OF Bsymell (0
L oaSszo ] Jie L olSU) dubatll e Suszsel] dygoVl dbas 48
Josdl @

o Al dewy dasdl sLST disyall Gl 8,39 8 B3l Clsd
WS 555 Lenyg (giledl] Gubley Wy ¢ pally Slladl Slay el
oWl @55l LST ez g delssdl O LS padl 8505
O e s g Jio lol) duseall ds oW

degito Olpszio @

2o Slall dsladlly (sl JSaY) BMil) dyssYl oS35 «asad
48,5l pailas degloudl delud) i O 0Seu LS din Jelges elisl]
P a9V yasd A3l

‘)(}04&3@

wnalell dull dauyell daall (paspl ateg Lnle



58

Olylaed] daoily poctunal Wl 7-2

Lo s Lo ol dlall OIS LLaaIl 3l Lo soiea] pulsdl pualyy asy
G deusd) Jledll ddidl Glads dewled) s3lall Guomall udbgall
Gaabad 1Y plasitally o)l ki Ol il S 7.y 0 5 dig
Gl lame s agessy douditll iy Luadidl edsdl galie
el gaell Gle bl OLSslu 5033 (8 dled dugdad) dead=d]
Bl 590 Loyl Jslamy 8 Cllll o OF 8 eSS dlSinall (SUs
gl odsll e Ladl oylasly Sl dawlys elsdl )81 63 a3
M) demaled] dealyll poalioll 8 deawledl (soladl puadds yiis
B dousdl ode (rus) Alsd 815K duball LeglgiSilly el il

24wl olaldl

&95Y1 dd1y0g Olesadl Olslink Y1 8 pas yell I1d) 8-2

bl Slalisl pl30Yls ™ Pl pllan pliVL yedl dzs e
she L) O9dymi 98 dusle BT ol Slaslas b paythsls SYawall ol
oy el d93Y1 48150 do3B (ot dygall CSIS 1319 eslgd] pluseial

Olusdl 35T slsge le Blasdl dusaly gaslinls ey osell sl

SlowY ¢ly] 9-2

Sl Ghss Cuo oy ped] dulonll 3 dousdl o B3lazadl luony
Lol Old) dousd] anss 3 3 Loy CSlszd) oo sl dlall I3
Bles &1 SUL yamg “7elasVl delyy Goyes JbYly pasdl i
el 8 slgall 5555 gt plasiiul asd) sloll 4S,e ol e Sasl

@l 339 payye IS JieYl Sle szl el e

L?Lt.?Jl dJuall oles ‘_.,..751:." elgW &8l JolSS 10-2

deliall d5lll Blygll Olilast me O1BYL low) ddle Olous oS
339 IR ouaa dgaially 808wl Gl Chll Olyzss 3ados
Oleyodl dobail e Wilow] W3 WSy 3ydll Olawdls paslas)
Jadl slhely diseyall & LBV e dsdly sl Adels ewsdis
Olslasy dslall dhiell dyga¥l Jods dilise dy9oY &y ! gl
83-77 L‘CZSS”

<

gl -3

Ligme &y90Y JaaYl pluseea] 3udos 90 oMl &9l 450 o Bug)l
el Glus 8 slowdl OIS wass Jedly .3eo L2de Bl Ol
e 8 sy ousl @l Camdl 1o Jaluy dumell 8501 3 835Lall
e LS Jgo Oleogs pads eunling Olwlel Glo sgall Jlol
shasly Gl shal s dwlll Gl (8 dolss deusdl oda
95 Jumdiy sloll dSyo praly plaseiuly bl 3 dasdl Ol

GSedSY Jcall

Vol. 2021(2), Art. 12

P 45keSeudl oyl e dliol .5 Jgusd)
&loSendl Jolg=!

o8l el

slgu

OeaolegSS LI
él:gs).t.fl.éﬂ =1 g
Oudsialically
OeuSgzl

Oloy33] pasy glis)l
S

pssalisd] ol

dyaw le 5350
WS

wsy_gm

SUBEJUEREES
Sl

Selalsl el LS plassl

blotul o o]
Do 5 8yute
43,01 30s) yguad
lablis bys of

oeeSszudll A3yl Busdl aslsg

dzubl) b il @
Gotun gLyl tJbedl Jow Glo (b b Jedd dmudall 8 Sl
ralagSU 35,5 Gotuns emub IS CiBlos Of ) Bl (rpupaluio)
e aiim pruSszadll Gt disle dejo AL panpe 3 e Jle
Bl GaSsa ] Slaginns Lo e S iy ) e (3

Eged ol ;ST @

Ol 3l c8y 8 s Sgus -

Jio gl Clslasl @l (S5 J81 /555 k) ghbls b -

sl sl hsd slow) dusll Coww LT slolly Bgle o3 dus -
Cile @o el Vg dusmbs 58 1z ddle B8 ddlal! Ghsd Wiy
Gl WSl me yol die yused) Gl ALl gSlidls (s el
83 ) (e dis) Caomad dwlind] das )

OB e Bigaey dewlio jit deye slhas] Jio dlatone 53] Oll -
3529 3 LAeYl pasy ge Ly93Y1 9l 9oVl Jsludlly celgl A4S,
dall OIS &3hsl Jalssll WISy LISII 5l wSUl @slby 3 Hsad
sladl sl

o Ergier s 9] BUASI deyodl o Jolaild Cewliadl o2l dyme @
3 OeSszaall Geliall slaal (e dealiall ds ol 53085 Jliedl s Lo
3L Oleyz elhasy Cowliadl HLA1 P auSszally wasdl sowd] Ul
Ssdsisebival slody Fsodl paadl Vo 3 (Stunrwr i) Souome

 (Jgoliewly W)

ol 30,8 ylgsl LolSs 6-2
dwlin Bydoy Ogmiey ud lied) doMsll 9oVl ddlye dods lass
gt W SelSY Jasall 5o dimbny ogis digall Julos 3
Y (als: JS\.‘M.) S dods Mm Olewd) Jlxdd) i us dswlg B yusxy
dnzliey Olusll 35V duguz st solally Lropell Bladl Cosss JN

) 66 65 ‘35‘&‘)&‘”

‘)GQSED_L’JD

wnalell dull dauyell daall (paspl ateg Lnle



LS

@] gul] Byaaw 83551 B3N paitlly Sy el 3,8 padiny
Aol ol all dUSs 90V Guld Busg duyy dy9oYl ele B3L]
LoVl ole 3brul Glarks pal] Hsate 155l Sy Blu 33l wue
dhll Sood) ugd ellall 3550 paes gl wld Buss pudy LSbs
3oy satuall ggees Gle Bl ju3el we dllall dmalon Ll LIS
S/ ERPS

RN

Cuodl 8 83)lg)) dygall

Raltegravir 81,dly | Adalimumab Clogadlsl
Rifampicin Oswanaldy y | Aspirin O el
Zoncimide Jdeoluads)y | Acetyl Cystine O Jalicw]
Cyclosporine A i DswslSw | Asenapine Q,“uLM.wl
Vancomycin OwulegSils | Amiodarone 39l
Flucytosine O)guwsls | Amikacin SuwlSal
Voriconazole J93bgSuye8 | Aminoglycosides S sSoME gial
Phenobarbitone Jlis,bgid | Infliximab OlowwSla3)
Phenytoin Rgiwisd | Oxcarbazepine O 3,5l
Carbamazepine w3k, 8 | Itraconazole JosbgSlyunl
Carbamazepine-10,11-epoxide dewSg0] (e 3LbyS | Isoniazid 25lg3
Clonazepam elasbelS | Tloperidone 0990 ,05ls]
ketoconazole J9ylSguS | Paracetamol Joeliwlybs
Lamotrigine Oz y390Y | Pregabalin oLl 4o
Lurasidone O99«wlyg) | Brivaracetam gl
Lithium g9+ | Posaconazole J93bgSlugs
Levetiracetam pliwlyidd | Tacrolimus ool )gSG
Maravirocal JBs,4805k | Tobramycin Oasisol 3 3
Tricyclic Antidepressants Slalsd) LW oS Glslas | Topiramate Casalyo g
Methotrexate GlSS giue | Theophylline Ouud o
Mycophenolate Mofetil Jeidge OYgudeSn | Gentamycin Osensnliis
Hydroxychloroquine 2559385 S9ydun | Valproic Acid g, Wl jass
Warfarin oyls | Digoxin RIPATEN
9 ga 6 &ran

Vol. 2021(2), Art. 12

wnalell dull dauyell daall (paspl ateg Lnle



60

Eadl 5 B33l Sl

Enzyme-Linked Immunosorbent Assay (ELISA)

el oW deeliall Sl

Florescence polarization immunoassay (FPIA)

W Olhainy deladl L)

Enzyme Immunoassay (EMIT)

W deeliall Lot

Volumetric Absorptive Micro Sampling (VAMS)

Syuo Oilus A5Y duss

10.

Marshall W], Lapsley M, Day A, Ayling R. Clinical biochemistry
E-book: Metabolic and clinical aspects. Elsevier Health Sciences;
CHAPTER 39 - Therapeutic drug monitoring; 2014pp.767-786.
Dasgupta A. Introduction to therapeutic drug monitoring:
Frequently and less frequently monitored drugs. In: Dasgupta A,
editor. Therapeutic drug monitoring. Boston: Academic Press;
2012: 1-29.

Patsalos PN, Spencer EP, Berry DJ. Therapeutic drug monitoring
of antiepileptic drugs in epilepsy: A 2018 update. Therapeutic
Drug Monitoring. 2018;40(5): 526-548.

Zhang Y, Zhang R. Recent advances in analytical methods for the
therapeutic drug monitoring of immunosuppressive drugs. Drug
Testing and Analysis. 2018;10(1): 81-94.

Boyer A, Gruson D, Bouchet S, Clouzeau B, Hoang-Nam B,
Vargas F, et al. Aminoglycosides in septic shock. Drug Safety.
2013;36(4): 217-230.

Rybak M]J, Lomaestro BM, Rotscahfer JC, Moellering Jr RC,
Craig WA, Billeter M, et al. Vancomycin therapeutic guidelines:
A summary of consensus recommendations from the nfectious
diseases Society of America, the American Society of Health-
System Pharmacists, and the Society of Infectious Diseases
Pharmacists. Clinical Infectious Diseases. 2009;49(3): 325-327.
Mabilat C, Gros ME Nicolau D, Mouton JW, Textoris J,
Roberts JA, et al. Diagnostic and medical needs for therapeutic
drug monitoring of antibiotics. European Journal of Clinical
Microbiology & Infectious Diseases. 2020;39(5):791-797.

Wicha SG, Mirtson AG, Nielsen EI, Koch BC, Friberg LE,
Alffenaar JW, et al. From therapeutic drug monitoring to model-
informed precision dosing for antibiotics. Clinical Pharmacology
& Therapeutics. 2021;109(4):928-941.

Jacob S, Nair AB. An updated overview on therapeutic drug
monitoring of recent antiepileptic drugs. Drugs in R&D.
2016;16(4):303-316.

John J, Loo A, Mazur S, Walsh TJ. Therapeutic drug monitoring
of systemic antifungal agents: A pragmatic approach for adult
and pediatric patients. Expert Opinion on Drug Metabolism &
Toxicology. 2019;15(11):881-895.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Codl dlo OId Olisdad Jaslg
https://bit.ly/3bQcaal :4 jou¥ d=llb Cond)
https://bit.ly/3wrvGD6 : p ghdll Cod gl
https://bit.ly/2YoD590 : jgice LS

&zl

Urban AE, Cubata WJ. Therapeutic drug monitoring of atypical
antipsychotics. Psychiatria Polska. 2017;51(6):1059-1077.
Verheijen RB, Yu H, Schellens JHM, Beijnen JH, Steeghs N,
Huitema ADR. Practical recommendations for therapeutic
drug monitoring of kinase inhibitors in oncology. Clinical
Pharmacology and Therapeutics. 2017;102(5):765-776.
Fobelo Lozano M]J, Serrano Giménez R, Sanchez Fidalgo S.
Therapeutic drug monitoring of infliximab in spondyloarthritis. A
review of the literature. British Journal of Clinical Pharmacology.
2019;85(10):2264-2279.
Franca R, Curci D, Lucafd M, Decorti G, Stocco G. Therapeutic
drug monitoring to improve outcome of anti-TNF drugs in
pediatric inflammatory bowel disease. Expert Opinion on Drug
Metabolism & Toxicology. 2019;15(7):527-539.
Hoseyni H, Xu Y, Zhou H. Therapeutic drug monitoring of
biologics for inflammatory bowel disease: An answer to optimized
treatment? Journal of Clinical Pharmacology. 2018;58(7):864-
876.
Papamichael K, Vogelzang EH, Lambert J, Wolbink G, Cheifetz
AS. Therapeutic drug monitoring with biologic agents in immune
mediated inflammatory diseases. Expert Review of Clinical
Immunology. 2019;15(8):837-848.
Restellini S, Khanna R, Afif W. Therapeutic drug monitoring
with Ustekinumab and Vedolizumab in inflammatory bowel
disease. Inflammatory Bowel Diseases. 2018;24(10):2165-2172.
Sparrow MP, Papamichael K, Ward MG, Riviere P, Laharie D,
Paul S, et al. Therapeutic drug monitoring of biologics during
induction to prevent primary non-response. Journal of Crohn’s &
Colitis. 2020;14(4):542-556.
Mok CC. Therapeutic monitoring of the immuno-modulating
drugs in systemic lupus erythematosus. Expert Review of Clinical
Immunology. 2017;13(1):35-41.
Hermans C, Herranz P, Segaert S, Gils A. Current practice of
therapeutic drug monitoring of biopharmaceuticals in Psoriasis
patients. Therapeutic Drug Monitoring. 2017;39(4):356-359.
Imamura CK. Therapeutic drug monitoring of monoclonal
antibodies: Applicability based on their pharmacokinetic
9 ga 7 @aaan

wnalell dull dauyell daall (paspl ateg Lnle



61

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Vol

properties. Metabolism  and  Pharmacokinetics.
2019;34(1):14-18.
Pasupuleti RR, Tsai P-C, Ponnusamy VK, Pugazhendhi A. Rapid

determination of remdesivir (SARS-CoV-2 drug) in human

Drug

plasma for therapeutic drug monitoring in COVID-19-Patients.
Process Biochemistry. 2021;102: PP106-150.

Tecen-Yucel K, Aras-Atik E, Bayraktar-Ekincioglu A. Does
therapeutic drug monitoring of hydroxychloroquine improve
treatment outcome in intensive care unit patients with COVID-19.
International Journal of Clinical Practice. 2021;75(4):e13894.

Ali AS, Abdelrahman MS, AB RAHMAN AF, Soliman MI.
Therapeutic drug monitoring practical guide
Publishing Center, King Abdulaziz University, 2016 :1-15.

Zhao W, Jacqz-Aigrain E. Principles of therapeutic drug

Scientific

monitoring. Pediatric clinical pharmacology. Springer; 2011:
77-90.

Wong G, Sime FB, Lipman ], Roberts JA. How do we use
therapeutic drug monitoring to improve outcomes from severe
infections in critically ill patients, BMC Infectious Diseases.
2014;14(1):288 :1-11.

Burton ME. Applied pharmacokinetics & pharmacodynamics:
principles of therapeutic drug monitoring. Lippincott Williams
& Wilkins; 2006: 285-327.

Capiau S, Veenhof H, Koster RA, Bergqvist Y, Boettcher
M, Halmingh O, et al. Official international association for
therapeutic drug monitoring and clinical toxicology guideline:
development and validation of dried blood spot-based methods
for therapeutic drug monitoring. Therapeutic Drug Monitoring.
2019;41(4): 409-430.

Tacuzzi V, Posocco B, Zanchetta M, Gagno S, Poetto AS,
Guardascione M, et al. Dried blood spot technique applied in
therapeutic drug monitoring of anticancer drugs: A review on
conversion methods to correlate plasma and dried blood spot
concentrations. Pharmaceutical Research. 2021; 38 :759-778.
Klak A, Pauwels S, Vermeersch P. Preanalytical considerations in
therapeutic drug monitoring of immunosuppressants with dried
blood spots. Diagnosis (Berlin, Germany). 2019;6(1):57-68.
Martial LC, Aarnoutse RE, Mulder M, Schellekens A,
Briiggemann RJM, Burger DM, et al. Dried Blood Spot
sampling in psychiatry: Perspectives for improving therapeutic
drug monitoring. European neuropsychopharmacology. The
Journal of the European College of Neuropsychopharmacology.
2017;27(3):205-216.

Min KL, RyuJY, Chang MJ. Development and clinical applications
of the dried blood spot method for therapeutic drug monitoring
of anti-epileptic drugs. Basic & Clinical Pharmacology &
Toxicology. 2019;125(3):215-236.

Vu DH, Alffenaar JW, Edelbroek PM, Brouwers JR, Uges DR.
Dried blood spots: A new tool for tuberculosis treatment
optimization. Current Pharmaceutical Design. 2011;17(27):2931-
2939.

Kok MG, Fillet M. Volumetric absorptive microsampling:
Current advances and applications. Journal of Pharmaceutical
and Biomedical Analysis. (2018);147:288-296

Kang J-S, Lee M-H. Overview of therapeutic drug monitoring.

2021(2), Art. 12

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

The Korean Journal of Internal Medicine. 2009;24(1):1-10.
Dasgupta A, Datta P. Analytical techniques for measuring
concentrations of therapeutic drugs in biological fluids.
Handbook of drug monitoring methods. Springer; 2008:67-86.
Cui JJ, Wang LY, Tan ZR, Zhou HH, Zhan X, Yin JY.
Mass spectrometry-based personalized drug therapy. Mass
Spectrometry Reviews. 2020;39(5-6):523-552.

Seger C, Salzmann L. After another decade: LC-MS/MS became
routine in clinical diagnostics. Clinical Biochemistry. 2020;82:2-11.
Tuzimski T, Petruczynik A. Review of chromatographic
methods coupled with modern detection techniques applied
in the therapeutic drugs monitoring (TDM). Molecules (Basel,
Switzerland). 2020;25(17):2-69.

van Nuland M, Rosing H, Schellens JHM, Beijnen JH.
LC-MS/MS validation of therapeutic
monitoring assays in oncology. Biomedical Chromatography :
BMC. 2020;34(1):e4623.

Vogeser M, Seger C. A decade of HPLC-MS/MS in the routine
clinical laboratory - goals for further developments. Clinical
Biochemistry. 2008;41(9):649-662.

Zhang Y, Zhang R. Recent advances in analytical methods for the

Bioanalytical drug

therapeutic drug monitoring of immunosuppressive drugs. Drug
Testing and Analysis. 2018;10(1):81-94.

Zheng YZ, Wang S. Advances in antifungal drug measurement
by liquid chromatography-mass spectrometry. Clinica Chimica
Acta; International Journal of Clinical Chemistry. 2019;491:132-
145.

Patsalos PN, Berry DJ, Bourgeois BE, Cloyd JC, Glauser
TA, Johannessen SI, et al. Antiepileptic drugs—best practice
guidelines for therapeutic drug monitoring: a position paper
by the subcommission on therapeutic drug monitoring,
ILAE Commission on Therapeutic
2008;49(7):1239-1276.

Zhang Y, Zhang R. Recent advances in analytical methods for the

Strategies. Epilepsia.

therapeutic drug monitoring of immunosuppressive drugs.Drug
Test Anal. 2018;10(1):81-94.

Nwobodo N. Therapeutic drug monitoring in a developing
nation: A clinical guide. JRSM Open. 2014;5(8):1-5.

Touw DJ, Neef C, Thomson AH, Vinks AA. Cost-effectiveness of
therapeutic drug monitoring: A systematic review. Therapeutic
Drug Monitoring. 2005;27(1):10-17.

Vithanachchi DT, Maujean A, Downes M]J, Scuffham P. A
comprehensive review of economic evaluations of therapeutic
drug monitoring interventions for cancer treatments. British
Journal of Clinical Pharmacology. 2021;87(2):271-283.
Aarnoutse RE, Schapiro JM, Boucher CA, Hekster YA, Burger
DM. Therapeutic drug monitoring. Drugs. 2003;63(8):741-753.
Winter ME, Katcher BS, Koda-Kimble MA. Basic clinical
pharmacokinetics. Philadelphia: Lippincott Williams & Wilkins;
2009. 73-97

Ghiculescu R. Therapeutic drug monitoring: Which drugs, why,
when and how to do it. Aust Prescr 2008;31:42-4.

Hendset M, Haslemo T, Rudberg I, Refsum H, Molden E. The
complexity of active metabolites in therapeutic drug monitoring

of psychotropic drugs. Pharmacopsychiatry. 2006;39(4):121-127.

9 ga 8 Gan

wnalell dull dauyell daall (paspl ateg Lnle



62

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

65.

66.

67.

68.

Vol. 2021(2),

Karami F, Ranjbar S, Ghasemi Y, Negahdaripour M. Analytical
methodologies for determination of methotrexate and its
metabolites in pharmaceutical, biological and environmental
samples. Journal of Pharmaceutical Analysis. 2019;9(6):373-391.
Feghali Caritis S,
Pharmacokinetics of drugs in pregnancy. Semin Perinatol. 2015,
39(7): 512-519..

Mayor S. Pharmacokinetics: Optimising safe and effective
prescribing. Prescriber. 2017;28(3):45-48.

Krause KM, Serio AW, Kane TR, Connolly LE. Aminoglycosides:
An overview. Cold Spring Harbor Perspectives in Medicine.
2016;(6): 1-18 (2027029).

Grze$k G, Stolarek W, Kasprzak M, Krzyzanowski M, Szadujkis-
Szadurska K, Wicinski M, et al. Therapeutic drug monitoring

M, Venkataramanan R, editors.

of digoxin-20 years of experience. Pharmacological Reports.
2018;70(1):184-189.

Gajjar BM, Shah AM, Patel PM. The pattern of adverse drug
events to antiepileptic drugs: A cross-sectional study at a tertiary
care teaching hospital. National Journal of Physiology, Pharmacy
and Pharmacology. 2016;6(6):616-621.

van den Anker, J., Reed, M.D., Allegaert, K. and Kearns, G.L.
(2018), Developmental Changes in Pharmacokinetics and
Pharmacodynamics. The Journal of Clinical Pharmacology, 58:
§10-S25.

Wu ME Lim WH. Phenytoin: A guide to therapeutic
drug monitoring. Proceedings Healthcare.
2013;22(3):198-202.

Panday D, Panday K, Basnet M, Kafle S, Shah B, Rauniar
G. Therapeutic
International Journal of Neurorehabilitation. 2017;4(245):1-5
(d0i:10.4172/2376-0281.1000245).

Byun JI, Chu K, Sunwoo JS, Moon J, Kim TJ, Lim JA, et al.
Mega-dose phenobarbital therapy for super-refractory status
epilepticus. Epileptic Disorders. 2015;17(4):444-452.

Hauptman, PJ., Blume, SW,, Lewis, EE, Ward, S. Digoxin toxicity
and use of digoxin immune fab: insights from a national hospital
database. JACC: Heart Failure. 2016; 4(5):357-364.64. Fisher,
ES., Curry, SC.). Evaluation and treatment of acetaminophen
toxicity. Advances in Pharmacology. 2019; 85: 263-272.
Almohammde S, Alhodian H, Almofareh S, Alshehri S, Almasri
DM, Ghoneim RH. A survey of therapeutic drug monitoring

of Singapore

drug monitoring of carbamazepine.

in a teaching hospital. Saudi Journal of Biological Sciences.
2021;28(1):744-747.

Clarke W. Overview of therapeutic drug monitoring. Clinical
challenges in therapeutic drug monitoring. Elsevier. 2016:1-15.
Khairi LNHM, Ahmad FS, Anuar ASM, Omar NAW,
Muhammad NN, Jamal NA, et al. Improving the appropriateness
of therapeutic drug monitoring sampling in Hospital Sultanah
Nur Zahirah, Kuala Terengganu. Q Bulletin. 2020;1(29):28-35.
Hussain M, Sahudin S, Yussof I. Exploring the use of computer-
aided learning modules (CAL) to enhance the teaching and
learning of pharmacokinetics to pharmacy students. Journal of
Young Pharmacists. 2020;12(4):354-359.

Art. 12

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

Allison K. Adherence through education: A call to clinicians to
educate all patients on medication use. Mental Health Clinician.
2012;2(4):83-85.

Mathes T, Grof3pietsch K, Neugebauer EA, Pieper D. Interventions
to increase adherence in patients taking immunosuppressive
drugs after kidney transplantation: A systematic review of
controlled trials. Systematic Reviews. 2017;6(1):1-14.

Ali AS, Farouq ME, Al-Faify KA. Pharmacokinetic approach for
optimizing gentamicin use in neonates during the first week of
life. Indian Journal of Pharmacology. 2012;44(1): 36-40.

Ali AS, Al-Nasser MS, Sattar MAA, Alkreathy HM, Al-Amma
MN, Alsulaimani RA, et al. Major adverse effects associated
with tacrolimus (Fk506) based regimen among Saudi Kidney
of Pharmaceutical Research

transplant Journal

International. 2018:1-8.

patients.

Islam SI. Pharmacogenomics and therapeutic drug monitoring:
The challenge in drug safety. International Journal of Integrative
Biology. 2008;4:62-66.

Al-Nasser M, Ali A, Sattar M, Abdulfattah E, Khan L.
Therapeutic drug monitoring of tacrolimus in Saudi Kidney
transplant patients. Journal of Nephrology & Therapeutics.
2016;6(264):DOI: 10.4172/2161-0959.1000264.

Fuchs A, Csajka C, Thoma Y, Buclin T, Widmer N. Benchmarking
therapeutic drug monitoring software: a review of available
computer tools. Clinical Pharmacokinetics. 2013;52(1):9-22.
Drennan P, Doogue M, van Hal SJ, Chin P. Bayesian therapeutic
drug monitoring software: Past, present and future. International
Journal of Pharmacokinetics. 2018;3:109-114.

Albers L], Ozdemir V. Pharmacogenomic-guided rational
therapeutic drug monitoring: conceptual framework and
application platforms for atypical antipsychotics. Current
Medicinal Chemistry. 2004;11(3):297-312.

de Leon J. Personalizing dosing of risperidone, paliperidone
and clozapine wusing therapeutic drug monitoring and
pharmacogenetics. Neuropharmacology. 2020;168: (107656),
1-12.

Doki K. [Use of pharmacogenetic information for therapeutic
drug monitoring of an antiarrhythmic drug]. Yakugaku zasshi:
Journal of the Pharmaceutical Society of Japan. 2018;138(9):1145-
1150.

Jaquenoud Sirot E, van der Velden JW, Rentsch K, Eap CB, Baumann
P. Therapeutic drug monitoring and pharmacogenetic tests as tools
in pharmacovigilance. Drug Safety. 2006;29(9):735-768.

Owusu Obeng A, Egelund EF, Alsultan A, Peloquin CA, Johnson
JA. CYP2C19 polymorphisms and therapeutic drug monitoring
of voriconazole: Are we ready for clinical implementation of
pharmacogenomics? Pharmacotherapy. 2014;34(7):703-718.
PlesniCar BK, Plesniar A. Therapeutic drug monitoring

and pharmacogenetics - is this a way towards creative
psychopharmacotherapy? Psychiatria Danubina. 2014;26(2):96-99.
Stieffenhofer V, Hiemke C. Pharmacogenetics, therapeutic drug
monitoring and non compliance .

Revue therapeutique. 2010;67(6):309-315.

Therapeutische Umschau

9 g0 9 @aan

wnalell dull dauyell daall (paspl ateg Lnle



63

https://doi.org/10.5339/ajsr.2021.13 unale ll L.D.IJJ dauj=llalaall

Arabian Journal of Scientific Research

diing d6)g
wnuhlil hiall dhwlgs ¢uojall Gala dallsa

Juigi ga Jlia :Laglgsi] 1adgai adng,
Al dagac Mpsy days cdagdaly clawd ddpuguw cnahl S clog
YJgnia g halall

«naall Lnglgisillg dduhill pglell (allsll aasall (UR17ES32) dinll (o dailha wullwig Julai :¢ia] dang'”
guigi ylumiall asaly

hedibenmansourissatmahdia@gmail.com *

vasde]

Jasoill ol ZlYl stume Gl sl (858Ul O¥soxdl) (Slsy Volsia 503 dda s (s L Suslell Olelhdll (o g3l Cu) paaly gl glhad sy
9L/ [KERE S0 Eslos dalu 8ole gl s 93l yas e dalsius dils bale 29 ez yall Bole ] 8 83U sshl lie e by akadl of
wizlog dliess dogus wilSS Pl juets ol ol Blie plad sl £3sed maals eenad ] duhll oda Bugs dzgall (§ 0835 b e
Slgally ez J3T gettall eladl O SluasSen 5l deloxtl] a1 W85 . dukall B5Lall (30 %20 3]s ez o) B0ls 3 780 s e Byl o) (JBT Bileall )
+ 0.0387) (BOD) ilesSoad) iuzeaSYl Lo dballs (3 /pl,2 0.001 £ 0.125) (COD) SleasSIl dramaSYI e bl Euo (30 doiiall dygasl]
e st S LS (sl Gl 3 /al8 208.17 + 4683.339 2l /pl,e 763.76 + 14333.33) gumyall 8ole (8 B352-sall el &5)lia (13 /pl,8 0.0006
OUW el Gl dur sl Siendl dulyull Cabls (530 /plyde 0.005 + 0.012) (azyell B3lo 3 B392-gall el e ddsidll LSyl (oo BT dews
drazeall olall plaseiul 8ols] oSay I doeaiy .0.092 * 3.26 1 Uy ddgas doyly dnazmall oladl 0o a5 LS .ol dusucal] diBWI dusd
05 ezall B3le e asy lyls Jasiall (dizesdll) dulall Boladl 53905 Bols] @3 cduhyll 0da JLeSYs .8 5l5ally @lasll e oSWYI by adacd
oradl &b

ol S5l B (umyed) B3le dedlze (i) Grsld] (uz pall i liial) SISY)

Title:

Olive mill wastewater treatment by natural evaporator as an ecological process: example from Tunisia
Wafa Hassen', Lotfi Sousia', Asma Beltifa!, Karima Bakir', Afifa Belaid', Hedi Ben Mansour'”

! Research Unit of Analysis and Process Applied to the Environment - APAE UR17ES32 Higher Institute of Applied Sciences and Technology
Mabhdia, University of Monastir, Tunisia.

Abstract

Tunisia is considered a major cultivator of olive and exporter of olive oil. The Tunisian olive oil activity is constantly developing, given that the
country is making great efforts to produce a competitive product in quantity and quality. However, this development generates a large amount of
olive mill wastewater, which is a basic by-product extracted from the olives. This wastewater is considered a toxic substance and constitutes a very
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strong environmental pollutant when it is discharged into the environment. Treating olive mill wastewater by natural evaporation could be a new
alternative. Our goal is to design and prototype a closed system for bio-evaporation that is low cost, easy to operate, and requires less maintenance.
The system in question can evaporate 80% of the olive-mill wastewater and produces 20% of the solid substance. The physio-chemical analysis
showed that this generated water is less loaded with organic matter in terms of COD (0.125 £ 0.001 g/ L) and BOD (0.0387 + 0.0006 g/L) than
that of standard olive-mill wastewater (14333.33 + 763.76 g/ L and 4683.33 + 208.17 g/ L, respectively). It also contains a lower concentration of
phenolic compounds than those found in olive-mill wastewater (0.012 £ 0.005 mg/ L). The microbiological study showed the complete absence
of pathogenic microorganisms. Also, the pH of collected water is around 3.26 + 0.092. As a result, the collected water can be reused to clean and
disinfect places like factories and farms. To complete this study, the solid substance (paste) obtained after treatment of the olive mill wastewater

was assessed by saponification.

Keywords: Olive-mill wastewater, environmental pollution, treatment, natural evaporation technology.
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