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Determination of Cefalexin in Pharmaceutical
Formulations: A Comparative Study Between the Digital
Image Colorimetry (DIC) Method and the Reference RP-
HPLC Method

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

This study aims to perform a precise statistical comparison between the
developed Digital Image Colorimetry (DIC) method for the determination
of cephalexin in pharmaceutical formulations and the reference method

adopted by the British Pharmacopoeia (HPLC—BP). The developed method

represents a simple and environmentally friendly analytical approach for
drug analysis, without the need for large volumes of organic solvents or

sophisticated chromatographic instrumentation.

Two pharmaceutical samples (C1 and S1) were analyzed using both
methods, and the effect of measurement time after complex formation on
result accuracy was investigated. A measurement time of 4 minutes was

found to be optimal for recording the color intensity.

The results obtained from both methods were statistically analyzed using T
and F tests to evaluate the agreement in terms of accuracy and precision.
The findings showed no significant differences between the values
obtained by the two methods at a significance level of P> 0.05, confirming
that the developed method can be adopted as an environmentally friendly,

cost-effective, and time-saving alternative to the reference method.

Moreover, the greenness assessment of the methods indicated that the DIC
approach is more consistent with the principles of green chemistry, due to
its lower consumption of solvents, time, and energy compared to the HPLC
reference method. The total analytical eco-scale penalty points (PPs) for
the developed method were only 6, in contrast to 26 points for the reference
HPLC method, emphasizing its superiority in terms of environmental
friendliness and sustainability.

Key Words:

Cefalexin, SPE, DIC, Green Chemistry
326



2026 alad Tasnd) 9alaall Gl drals Eigan Ao

-

Introduction 1dadda .1
R)-7-[(R)-2-amino-2phenylacetamido]-3-7«((6R ¢«(CEF) (uSllas
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Ailaly ellhg cAaimal) 380 (o A pal) Colaglatll (335 sl 3ladl) a4
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;i) Jullaa ucans 1.3.4.4-2

water ) )LEA el ‘._?A salall = 50.0 mg L_ej 33 :(Test SOlutiOI’l) 2\-'\,-}45\ djhﬂ

.L._H..AAS\ u—uﬁ.\.\ 100 mL LA! 5;2 ({.'\ 4(R

Ghasgige (pesllase (e 50.0 mg u.m’\ :(Reference solution) (gykall Jslaxll

100 mL ) sk &5 ¢(water R) bie sl i (Cefalexin monohydrate CRS)

b8 gila g Sl dag yil

Cis (4.6x250) mm, 5um-120A° : )& silag KU ageall =

it g ¢(methanol R) Jsitis 3¢ Jasld :(Mobile phase) <lyaiall skl —
asaalisdl Gongyngll S clewgd e 13.6 g/Ldslse ¢(acetonitrile R)
dwdy (water R) ks ¢ly (potassium dihydrogen phosphate R)
(vivIvlv ,83:10:5:2)

. 1.5 mL/min: (Flow rate) @il Jara —

UV ) b 2il& 254 nmease Jsbh e il dsge Jsb -

.(spectrophotometer
-(Injection volume): 20 pL oasll aas —
RP-HPLC &l clisal) 385 Gl 8 glall Jinial Baa slaic)
Results and Discussion :4&8lally msliil) .3
dgll i) cluld il 1.3

Results of Digital Colorimetric Method

o=adliiny) dilee 2y CEF Jelin (o bl sl Saaall (2-c 5 2-b) JSall el
A Gum 5 Gy e i) ) sy yuel B aa iled Jslas e
On delall Jsean o AN (Laal¥l) Gsl) of Bl Y ¢(2-¢) b el 0s$
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1gigll) Aty A asall cpaniuall b Gausilidl L8514
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DIC 4y olgall cilil aSl) a3l :(1) Jgaad)

. das
CEF duss | CEF%
L .
RSD% | +SD | samay | ¥ Ail) au
(mg/Cap) €
(mg/Cap)
249,08 I
247.83 2
0.59 1.48 250 Cl
250.78 3
249.23 n
248.44 1
249.38 2
021 | 053 250 s1
249.34 3
249,05 n

S otdle L))y 48y cupgldd DIC ik of (1) dsaad) & syl bl cid
pd Cagly 3 ccbdlly Jomesll Gl (e S (8 Guesllind) (gginal (oSl puatil
daphall b gl e S8 25 0.61-0.62% (O (%RSD) (eassill (glanall alpaiy)

s giaall diylall el 4843505 bl e Ju b (HPLC dpaas

Asiiall A58l (e g o yemaall asil) ge 13n liie il CEF (o dusliall adll o LS
da i) Aaplll o) S5 Lo el aan (3 98% (e ST gl i) s iy 3
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Chromatographic Measurement Results

Clyanicall & DIC daybhy CEF wasil L) deay Al gl 4)le Caag
4)giad daas o dioylay RP-HPLC 4iyhay CEF G giilias (e Sl 4Y )
3.4.2-3 syl 3

Losy8) Gl 8 pg/mL &S5 CEF Jslaal Gilsall ahesilas <) (2) U8 s
o) die 5ylaliies sala Al siles S Aad gl 4 Jaadls 3] 5)sSaal) Al siles )

.tr= 20 min

0 5 10 15 20

{CEF J (glaall Jglaall 8lsall aliégilag <11 :(2) Jeil
& ey (4-12) pg/Lo WiS)i #ols6 CEF 3 aball dillaall e dludes capiad
Cusd 2 ey Ailgal)l el gilag KU Crans) 3 HPLC Slga (paca Jillaall cusid
1(2) ) Jsanlls e 58 LS S5 ST dilgall Ayt gileg 1) Aadl) dnliss
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Aybad) Aodiall Jadl) alall 1(3) Jead)
HPLC 4iyhy CEF J asl) ayaail) geilii 3(2) Jgaad

Area .
%RSD | SD+ “Area n=3 St
ns n n pg/mL
4.2 14 338547 325447 336344 353851 4
1.1 7.9 709916 704225 719057 706468 8
0.7 7.5 1055747 | 1059611 | 1047031 1060600 12
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mV

10

5 10 15 20 25 30
min

(4-2)

\CEF e duglal) Autlgal) cpaniocall Adbgall clal)é gilag 1) (4): JS)
ST bl &l (4-2) 5 C1 JgeasSl Lial 292y (4-1)ab2 s5lag <1 3
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HPLC afyhy J gl clizal sl 3aail) 2(3) Jgaal)

" daas
CEF dus | CEF%
RSD% |+SD | sasmal | PGV o | diay
(mg/Cap) | ©
(mg/Cap)
228.13 1
241.88 2
39 | 93 250 CI
245.94 3
238.7 n
225.94 1
2428 2
1.5 3.7 250 S1
23438 3
23437 -

(Ssina 8 b B A Cyelal HPLC iyl o (3) Jsaadl 8 535l ibiall gl
el () Glai) ad cingli Y cGleally Josll Slie e IS & CEF
Aaaayall dinphall Alle A8 e A5)S5 ) e Le 1.5-1.56% (s (%RSD)
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RP-HPLC ilii pa DIC daadjl) duigll) 4y jhal) il 43jlia 3.4

Comparative evaluation between the digital colorimetric (DIC)
method and the HPLC method

lie i el Al ALl 8 L) Jmh ) eilal) A (e (sl gy
DIC ik 3ulsiy lede Joad Ay 48 avall Clycasioudll 3 CEF s il

RP-HPLC & iy &Y secall i ycmatinall it 8 CEF aoad bt e
HPLC  DIC 4&h o 455\a :(4) Jgaad)
(Ggiaal) daaal) (ggiaall
2 e ‘i’u ‘ -
Jhaa) | las) Adakl) Mf)kjg )M\
T F 4y hally SD+4a, jidall @B Y al)
) mg/cap |
dian el
9.3 £238.7 | 249.24 £1.48 250
9.06 | 1.04 Cl
mg/Cap mg/Cap mg-cap
3.7 £234.3 | 249.05 £0.53
6.8 | 48.7 250 S1
mg/5mL mg/5mL mg/SmL

o ) il Gl paead Lgunall F o o (4) Jsaall 3 53)ll) cliladl o
ey e sl .(0.05) A2 g5ty (2) dna sy v dumaal) lgaall il
Cad Gpnayall diybally da il daphall o lulall 4 Gl of zlna) (Ko

(precision) d8all Gy (e Gl cyianylall o ) jeds L Qilas) L gine

ilS linel) raead Liguanall £ ad of (4) Jsaad) 8 dial) tlas) gzl ekl LS

13 Jag +(2) Ais Slass (0.05) AN (giese vie pmyal) Alsinll wil) G

A yLally da el Al e Aail adl Cllaugie G disine (338 dgag i o
341

2025/11/19: ol g )l s
2026/01/14; »ll 4l g &, )



daall 2 gala 2 ¢l

accuracy ) &flasy! daally daall Gua (e LIS Gadshall o 25 Lo cAaas yall

-(and precision

telpadl) clial) toalia (389 dajifal) Akl andi 4.4
Evaluation of the Method According to Green Chemistry Principles
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