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Abstract

Epilepsy is one of the most common neurological diseases characterized Received: 9 March 2024
by random seizures that can lead to other health problems. For patients Accepted: 1 May 2024
who need emergency treatment, this has many cognitive, psychological Page Number: 121-148

and neurological effects. This disease requires long-term treatment and
can limit a person's activities. Epilepsy can cause cognitive impairment
or worsen existing disabilities.  Several factors, including
neuropsychology, seizure type, seizure onset age, and psychosocial issues
are involved in these injuries. Discovery of drug toxicity is essential for
different categories of drugs, including cardiovascular drugs, antibiotics,
anticonvulsants, and anticancer drugs. Administering normal therapeutic
doses of antiepileptic drugs in the body can lead to inappropriate levels
of this drug in human blood. There is a significant relationship between
the concentration of the drug in the blood and its effectiveness, and
knowing this relationship is very useful in providing treatment strategies.
Therefore, it seems necessary to measure the amount of these drugs in
biological samples such as human blood serum and body fluids, industrial
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wastewater, environmental samples and water in order to control and Keywords:

trace them. Today, by nanotechnology, very small amounts of drugs can Antiepileptic Drugs,
be measured in different samples. Thus, the paper examines the use of Nanostructured
nanotechnology to preparation of suitable adsorbents for the separation Absorbent,

of antiepileptic drugs such as benzodiazepine, valproic acid, phenytoin, Chromatography,
oxcarbazepine., carbamazepine and lamotrigine using chromatographic Analysis

techniques as well as detection of the drugs in real samples.
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Figure 2. SEM image of the synthesized ZGNC fiber at the
presence of ZnCl, and GO powder [73].
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Figure 3. (a) SEM image of the growth ZnO nanorods on the surface of fused silica fiber,
(b) SEM image of ZnO-GO nanocomposite on the fused silica fiber [73].
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SN:0698

1000

Counts

800

600

400

200

0

10

20 30 40 50 60 70 80
2 Theta

VY0818 cladis g3l XRD (5 ¢80 .0 JSib

Figure 5. XRD pattern of GO nano sheets [73].
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Figure 6. The first chromatogram of extraction of diazepam, oxazepam and internal standard
by ZGNC SPME fiber from urine sample [73].
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Figure 7. The 50th chromatogram of extraction of diazepam, oxazepam and internal standard
by ZGNC SPME fiber from urine sample [73].
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Figure 8. XRD pattern of Zn/Al LDH-TiO, composite [102].
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Figure 9. (a) The study of adsorption amount. (b) Adsorption dynamic curves of MGO-CD on different three antiepileptic drugs [104].

1S2 l LTG-GLUC
P

~1
=

=]
=
L

th
=
L

L
=

]
=]

Adsorption capacity (mg/g)
9
=

[
=

00 33 67 100 133 167
RETENTION TIME (MIN)
181 LTG
A
NG
00 33 67 100 133 167 200
RETENTION TIME (MIN)

(Sl g9 Jgolaa ¥4 ¥ LTG JuIlT 3 oueTcsusds slaal Sgileg,s N+ Jsid
VAV ] jlass &5 gad So o (3 o J 9o Lss LTG-GLUC 7.01) g
Figure 10. Chromatograms obtained from the analysis of LTG (30.3 mmol/L) and LTG-GLUC (7.01 mmol/L) in a patien sample [161].

(1€:8) uiaddg o 9 390 0 Lot — e )l 9y Jw — Ul Gosadd (S0 3io &3 Al




WVNFA s o — o) Ko 9 6,35

0000000000000 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

w10 3linll & o 35 (slag ls (31,5 95leg S (slas S0l

b elasb s gl ohlS alg o aS ()5 loamy ol
cwlie 2ol M-prDSPE 35, ;o [NFV-V ¥ aas a3l
o obeews sy b Jele S (MNPS) usbline &l)3gl
ofgdm (n S Anly 2 Slse D9d oo Cgmme YL gl Sl Glenily
plo g as slagyiy Jdoa . (CNTs)" S slealglgls
S s LONT g8 o oolitul yin w)ls ml, ol
ol 2 1) LaJeSdge elol S5 6518 85lal a5 o )ls (VL
h Bt 5 lalaz o, Slas i oo 45655k 15lu o
oLl LaCNT oYL (6,luly el pogdle ams zaldl LT 6l
(o jebdny S e wal S Ll b o 1 e T jleslinl
SlagtSeam L ailsiie Soiles | slaybsle ol SlaS 5
DY felogacis WONT & Sileg,l b o Judoa T-T
33y ain ol 5| (oS 5 48 (ololiie (SLACNT 1.5
obaeds el Lls 1) MNP o blisel b 358 ols> 5 WCNT
Siges plo s oo Slale ;0 lag)ls 51 (garwy el (505051l
slaa gl [VFA-VFA e latihannys S5 Tgm boonn
loalslsils o (59, MNP oxa)s 3 b Ygane (cnblii
ogdn eleS & 23 MNP (Jlocnll 095 o0 ans (25
Sl S DV Favavleul s ool Ll 5 o
) Egy SOy bl fs S L atwg —atan
St ) lrerd )l 5 05 6T sl leST 5l Wl e
Gl o S5e Jele lsieas a5 (DA) cpmabigs [V YE-V0V azsy

0
O)\NHz

o
0XC

put

PHT

E o b sg)ld (lojed (g pmSojluil.Y
e ol 9o90 5 208 (ouae OIS 0 Spld SIS0 g0
(PHT) (b9 28 aiile (AEDS) ¢ ,0 0o slag)ls .ol ol
sk (V) JSi) (CBZ) (Lol )l 9 (OXC) iy 3L 15S]
5 &r0 Oy 1 (2l k) Gloyosiz b Gle oSS o los s
LaAED VY- 1YY agi o soliul Siih0s, slacs Lo
263l 698 e £ 5 mln Sl b Gl
O Lg)|.>‘5.:M S.Iael) 5 Sl 39> &Htiojfu)léj SiuS S ,e
oy oyl ey las VYFYAYELs losg>g o 1 5 5500 pelans
oSl yiSlas a (gl oadas ndy (b b, S (TDM)
Sl glog s cp gy dhosjl LAED § canl Sloys oo il

Jlo oom Sl jo g yls enbale o ls gl TDM G s a5
Lo sle 13 1505950 U5l 9o [V YOl og—i s plsxl
(Pl s oo Gl ABD (e i3 (6)l9d0 (Sofelen
3 2l asess sl 6l Yaone U1 51 LS aiges (s 5Lwosbel

el 51509550 Bz (So3elm slagm Sle )3 b zolaw
Slamar (e, S (5 mblite dalz 56 gl mls S
S SLam sl diged dd sl il LS gl 5l
Slp > 5 diges 5l oS x> oo,y ol o [V Fe VY e
blise (gl (QUlg g Sl 5 0590 032y 5 gl 5kl
Sy 1y 5T a5 aS ool 1) (gilolaz aild wilgs oo

BT L LS o l5me i) 0t sl 55 3l

L
be

CBZ

[\YYICBZ g PHT OXC sbiasds sla,Gale VY Ui

Figure 11. Chemical structures of OXC, PHT, and CBZ [132].
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Figure 12. Effect of several parameters on the extraction efficiency. (a) Effect of the sorbent type: 1 Fe304, 2 Fe;0, @polyDA,

3 Fe30,@polyDA- MWCNTs (length < 10 pm), and 4 Fe;O,@polyDA-MWCNTs (length < 2 pm). Extraction conditions: sample pH,
8.0; sorbent amount, 15 mg; sorption time, 2 min; eluent, 2 mL of methanol; and no addition of NaCl. (b) Effect of the sample pH (all
conditions are same as (a), except for pH); (c) effect of the sorbent amount (all conditions are same as (b), except sample pH which was
fixed at 6.0). (d) Effect of the sorption time (all conditions are same as (c), except sorbent amount which was 15.0 mg) [132].
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Table 1. Performance of the proposed method for extraction of AEDs [132].
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