2026 alal 1222l 9alaall Gl drals Eigay Ao

TS ) (Al (ubdlly (SPE) qlall shally padlaia)
dailgal) ipdaival) & Cephalexin ypakiy Juadl Adull Gaa
2aaY) Ay .o QPES daaf L2 ¢ 2l elaud

c«lgA_.,\SSY eu‘é cﬁgw\ Z.;K 667\5.1! Z..I.Ab

1 padlall
l3lae) CEF Cephalexin il elpiady ddases dalilas dipla pola ) Gl 138 oy
Digital ) el sl (ubill 2 Egia (SPE) oluall (adanull Gl Jasidl e

sl 3 gleg SN gihhll e B Sl ddas: (Image Colorimetry, DIC

slall (e 3mL 2 gl & Jsiliall Ge 3mL Jlesiuls C18 Lighya L) & culadl
(2mL) 8ym Ao Alladl) B2ll) Cralial 5 Al Ll (o 10ML yiyai eag ¢ yladall
shal & casmgall 2S5 (e SOML & bl 03] salefy Jolaall S35 . Joiliall (1
Gslll a3} il e T0UL 5 RS (ga 10UL A8l il (5 (Ao Sisll) el
cJsenall Cilgll haalSs 5305 LED (1A, 12V) sgua g3l

Jlae ol 3 Joste Jhad s3e Bigigas 1o Mlas jigs 53l Zagyhall of i) oyl
(LOD) &Sl aa IS 38y (R2> 0.9917) 52 Loyl i lalaay 1-16pg/mL G dudadl)
@lbadl GahaV) ol il saa 4055 (0.088) (LOQ) (Sl sl a9 ¢(0.027)
Dl ol sae All b (0.56%) slat Al asr (b 383 Glus (531 (RSD%) (gsiall (ansdl
45 (100.16-101) % S2 Cefalex il e b dela il a8 conglig o 1.52%)
Liguanl) ludall $DUginl (b mualy (aid 20 (98.25-101.6) % C2 Cefalex JswsSl) die
RN

sdaalidal) calalsl)
¢)padll LSl (DIC «SPE («CEF Cephalexin

2025/11/19: Sl gl 5 ) 349
2026/01/14: »&ill Al i = )



daall 2 iala 2 ¢ adl

Solid-phase Extraction (SPE) Combined with Digital
Colorimetry as an Eco-friendly Method for the Separation
and Quantification of Cephalexin in Pharmaceutical
Preparations

Asmaa Almadani, Dr. Ahmad Halabi, Waleed Alahmad
Idlib University, Faculty of Science, Department of Chemistry
Abstract:

The aim of this study was to develop a simple and green analytical method
for the determination of cephalexin, based on solid-phase extraction (SPE)
followed by digital image colorimetry (DIC) as an environmentally
friendly alternative to conventional chromatographic methods. Initially, a
C18 cartridge was activated using 3 mL of methanol and then equilibrated
with 3 mL of distilled water. After passing 10 mL of the aqueous sample
through the cartridge, the active compound was eluted with a small volume
(2 mL) of methanol. The eluate was evaporated and the residue was
reconstituted in 50 pL of sodium hydroxide. The colorimetric reaction was
then performed on filter paper by adding 10 pL of the reagent and 10 pL of
the sample, and the resulting color was recorded using an LED light (1A,

.12V) and captured with a mobile phone camera

The results demonstrated that the developed method provides accurate and
reliable analysis with an acceptable linear range of 1-16 pg/mL and good
correlation coefficients (R? > 0.9917). The limit of detection (LOD) was
0.027 pg/mL, and the limit of quantification (LOQ) was 0.088 pg/mL. The
method showed good precision, with relative standard deviation (RSD%)
values not exceeding 0.56% for intra-day precision and 1.52% for inter-day
precision. Recovery values ranged from 100.16—-101% for the Cefalex S2
syrup sample and 98.25-101.6% for the Cefalex C2 capsule sample, with
a notable reduction in organic solvent and energy consumption. The total
penalty points (PPs) for the green assessment of the developed method
were only 6, compared to 26 points for the reference HPLC method,
confirming its superiority in terms of environmental friendliness and
sustainability.
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Jpaall Luliall clunall d8ladll dali)) Ao by 45 pm g S
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Precision :48al) =

Limit Of Detection :2iSl) ax =
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Results and Discussion :4a8lally piliil) .3
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[Cu(H20)6] ** (aq) + [CsH4O06] >~ (ag) — [Cu(H20)4(C4H4O06)](ag) + 2H200)
[Cu(H20)4(C4H406)](aqt20H (a9— [Cu(H20)2(OH)2(CsH106) 1* (aq)
+2H>0q)

:(B-lactam ddls i) sacld Jlas @
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(st el o) ShuSsls
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CEF ubidy Juadl 4 ail) Jag pil) iy il 2.3

Results of the study of the experimental conditions for the separation
and determination of CEF

:SPE (ihlid (a CEF (adae¥ Jia¥) cudall g5 0aa31.2. 3

2l Allall Aukadll (53 CEF 43y JiY) cadal) (IS 2 dlle Ly ua Joilial) of Loy
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2025/11/19: Sl gl s )l 361
2026/01/14; »all a1 5 & )1



2eal R ckfda 2 ‘g;'u.d\

191

190.5
190
0O 189.5
189
188.5 . .
188
1 2 3

V(mL)
Al ABESY o Jgilisal) aan s il o(3) Jsal
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Study on the Effect of Dissolution Volume of Sodium Hydroxide
«CEF Jal Jaxiwdl NaOH paa il ANV Ladll axy 40l A8EKT) ) jaas QMJ.S
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50ul
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Validation of the Method 1Akt 4dlaas e (3823 .6.3
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(Lo e i) — d8a — Ldadl) —due qill) i (ICH)
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Determination of Linearity Range and Limit of Detection (LOD) and

Limit of Quantitation (LOQ):

3 «CEF S5 ANy 405l A0S chuaiad Jadll Jlaall au) dayylall dpdad 4ol

Qillas gaand Zslll Z8EQY (s 3l shaall (S 3 (DAY sl ity

ey Clye EDE 3K KU uldl) ) 66.1.2-3 85l (339 Bpanall dujlall Alialid)

Aaslll AR i s BB Chas) A ¢ € UL SISl sl 3
-CEF 1 oSl anail) 23 (3) Jgandl eagng «CEF 555 ANy
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-CEF J asl) yyaadl) milis :(3) Jgaad

) dsala Gigas dlaa

D
%RSD | SD+ | (D) =3 A
n3 - n mg/mL
0.82 1.73 | 209.285 [ 207.659 | 211.101 | 209.094 | 1
0.67 142 | 203.889 | 202.696 | 203.518 | 205.453 | 4
1.1 232 | 194209 | 193.8 [192.123]196.705| 8
0.56 1.19 | 185.365 | 184.727 | 184.635 | 186.732 | 12
1.23 260 | 179.97 | 178.19 | 178.761 | 182.958 | 16
ukaall
220 y =-2.0295x + 211.19 O
R%?=0.9917
o Q000 o
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Intermediate precision

CEF 3 4,)sil) clibs :(5) Jgaal)

) dsala Gigas dlaa

:ddac giall 4341 2.2.6.3

%RSD +SD D n pg.mL!" CEF S5
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0.56 1.10 8
193.8 3
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Method Application rddyhll gaki 5.3.3
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(mg/Cap)
496.88 1
498.13 2
0.14 | 0.72 500(mg/Cap) C2
498.12 3
497.71 n
250.63 1
248.75 2
0.40 1.01 250(mg/5mL) S2
249.06 3
249 .48 n
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