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ABSTRACT

This study offers a synthesis of already published analysis methods Cefaclor, either alone or in combination with
other medications. Many spectroscopic techniques, including derivative and chromogenic approaches, are
available. There is also a novel and improved chromatographic technique based on biological fluids and
pharmaceutical formulations. There are a few LC-MS/MS and HPTLC procedures in addition to these two ways.
The quality through design or professional method is employedin today's analytical research environment to
acquire a better way for method validation. This brief review assignment might help an analyst determine the
optimal way for developing and validating analytical procedures.
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Since it includes testing of bulk medications,
intermediate  pharmaceutical analysis is an
important method for therapeutic  process
monitoring. Examples of drug materials include
drug formulations, degradation products, chemically
stable pharmaceuticals, and harmful components.
Many diabetic individuals now benefit from
polypharmacy. As a result, testing mixed
formulations and biological sample analysis are
critical to enhancing polypharmacy therapy quality
control.

Antibiotics are drugs that cure bacterial illnesses in
people and animals. They either kill or make it
difficult for germs to thrive and multiply”.
Carbapenems, like penicillins and cephalosporins,
belong to the beta lactam class of antibiotics that
kill bacteria by adhering to penicillin-binding
proteins and preventing the development of
bacterial cell walls’.  Cephalosporins  are
antimicrobials that destroy bacteria by using their
beta-lactam rings. The beta-lactam rings bind to the
penicillin-binding protein and inhibit its normal
action®. In short-term clinical trials, no higher
incidence of acute pancreatitis was reported with
Cefaclor, Cefadroxil, Cefazolin, Cefdinir,
Cefditoren, Cefepime, Cefixime, Cefotaxime,
Cefotetan, Cefoxitin, Cefpodoxime, Cefpodoxime,
Cefpodoxime, Cefpodoxime, Cefpodoxime”.
Cephalosporins class drugs include Cefaclor,
cefadroxil, cefazolin, cefdinir, cefditoren, cefepime,
cefixime, cefotaxime, cefotetan,  cefoxitin,
cefpodoxime, cefprozil. —Detail about the
Cephalosporins class drugs given in Table No.1.
Cefaclor

Cefaclor is one of the Cephalosporins class
medications that is briefly mentioned in this
publication.

Chemically, cefaclor (6R, 7R)-7-[(2R)-2-amino-2-
phenylacetyl] amino-3-chloro-8-oxo0-5-thia-1-
azabicyclo [4.2.0] oct-2-ene-2-carboxylic acid
(Figure No.1) is a carboxylic acid composed of -7-
[(2R)-2-amino-2-phenylacetyl] amino-3-chloro-8.
In adults and children 3 months of age and older,
cefaclor injection is used to treat skin and
abdominal (stomach area) infections caused by
bacteria, as well as meningitis (infection of the
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membranes that protect the brain and spinal cord).
Cefaclor belongs to a class of antibiotics known as
cephalosporins. It acts by inhibiting bacterial
growth. Cefaclor and other antibiotics will not treat
a cold, flu, or other viral infection.

Several analytical methods based on UV, RP-
HPLC, and LC-MS/MS were published for the
pharmacokinetic assessment of Cefaclor phosphate
in human, rat, and dog plasma and urine.

This review paper focuses on the analytical methods
available for Cefaclor estimation, such as
electrochemical methods, UV/VIS-
spectrophotometric methods, HPLC/LC-MS, GC-
MS, and CE/CE-MS. Table No.2 and Table No.3
cover the specifics of the past research.

Quality by design

To increase the quality of medications, several
analytical procedures are available?'. However,
the Quality by Design strategy is now commonly
utilised to improve the analytical procedure. Quality
by design (QbD), as mentioned in ICH Q8', Q9, and
Q2, is widely established for pharmaceutical
development and manufacturing.

Benefits of Quality by Design Method

It aids in the creation of a reliable approach.
Sources of variability can be better controlled
according to the design arrangement. Method When
a method is translated from the research level to the
quality control department, the likelihood of success
increases. This technique allows for the
development of new procedures through continual
improvement throughout the lifecycle®.
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Table No.1: Details of Cephalosporins class drugs

Drug Sructure IUPAC Name M‘(;]leeicguhlilr Solubility
by (6R,7R)-7-{[(2R)-2-hydroxy—
| I\ ) 2-phenylacetyl]amino}- 3-[(1- DMEF: 30me/ml
Y methyltetrazol-5- . &
Cefamandole | A 462.505g/mol DMSO: 30mg/ml
M) yl)sulfanylmethyl]-8-oxo- 5- PBS (pH 7.2): 10 mg/ml
t [V | thia-1-azabicyclo[4.2.0]oct-2- P 1-2): &
¥ ene-2-carboxylic acid
Cefoxitin is very soluble in
water and slightly soluble in
\T (6R,75)-3- acetone. It is insoluble in
r (carbamoyloxymethyl)-7- hlorof 0 eth
\ H\_( methoxy- chloroform and in et' er,
Cefoxitin | U 9 AAAAMK | 8oxo-T-[(2-thiophen-2- | 427.454g/mol |, SParingly solublein
0 W . . dimethylformamide, and
0 ylacetyl)amino]-5-thia- .
an s soluble in methyl alcohol.
1-azabicyclo[4.2.0]oct-2-ene-
7 -carboxvlic acid The pH of a 10% aqueous
y solution is between 4.2 and
7.0 Sweetman (2003).
Cefuroxime is a white or
“ (6R,7R)-3- almost white powder. The
N’d {[(Aminocarbonyl)oxy]methy amorphous form is insoluble
(Oﬁ/u ', 1}-7-{[(2Z)-2-(2-furyl)-2- in water and in ether, slightly
Cefuroxime U J j;( (methoxyimino)acetyl]amino} | 424.386g/mol soluble in dehydrated
At -8-0x0-5-thia-1- alcohol, and freely soluble in
P azabicyclo[4.2.0]oct-2-ene-2- acetone. It is also soluble in
carboxylic acid chloroform, in ethyl acetate,
and in methyl alcohol.
" (6R.7R)-7-{[(2R)-2-amino-2- Cefaclor is sl}ghtly'soluble in
Hoy . water, practically insoluble
N8 phenylacetyl]aminoj- 3- in chloroform, in methyl
Cefaclor g }T chloro-8-0x0-5-thia-1- 367.808g/mol s 4
o . alcohol, and in benzene. The
0 azabicyclo[4.2.0]oct-2-ene- 2- ¢ o C
" carboxylic acid pHo a 2.5% suspension in
water is between 3.0 and 4.5.
o s (6R,7R)-7-[(2R)-2-hydroxy-
M f : 2-phenylacetyl)amino]-8-oxo-
.. N YYH 3-{[1-(sulfomethyl)tetrazol-5-
Cefonicid CH 05 Y yl]sulfanylmethyl}- 542.56g/mol
" 5-thia-1-azabicyclo[4.2.0]oct-
2-ene-2-carboxylic acid
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Table No.2: Details about HPLC analytical method development

S.No

Stationary phase

Mobile phase (with ratio)

Ph

Wavelength

Flow rate

Reference

(column)
Acetonitrile: methanol:
1 C18 (4.6x250mm) triethyal amine buffer 7 260nm 0.6ml/min 6
(1:1:2 v/v)
Triethylamine: methanol:
2 C18 Knauer column acetonitrile: water - 264nm 1.0ml/min 7
(2:10:20:68) v/v%
Hypersil BDS C18 Water: trimethylamine: .
3 column methanol (78:10:22 v/v) 2.5 265nm 1.5ml/min 8
(250mmx4.6mm) SV L VIV
ODS Coolumn 50mM phosphate buffer
4 (4.6mmx250mm, Sum | (acetonitrile gradient form 4 220nm 1.0ml/min 9
particle) 2.25t0 45%)
Lc-18-DB Methanol, THF, Aqueous .
> (250mmx*4.6mm 1.D.) component (16:4:80) 23 265nm 1.4ml/min 10
Diamonsil C18
Column (250x4.6mm, Water: trimethylamine: .
6 Sum; Dikma, Beijing, methanol (78:10:22 v/v) 4.5 0.55ml/min t
China)
Canillary column Deionized water/ Methanol/
7 a SClin xrg?)mm i.d) acetic acid/ Glycerol 5 262 4ul/min 12
) ) (69:30:0.5:0.5, V/V)
ODS column (4.6mm Methanol, THF, Aqueous .
8 x 250mm, 5-um 4.0 220nm 1.0ml/min 13
. component (16:4:80)
particles)
lefi;iélceosl:in;: > Sodium 1-Pentane
9 Lx1D.25 CM x Sulfztrllit}:rel, \r)lvlziiré r‘fgllethyl 2.54+0.1 265nm 1.5ml/min 14
4.6mm (Supelcosil) ’
Supelcosil LC-18-DB | Methanol, THF, Aqueous .
10 (250mm x 4.6mm 1.D) component (16:4:80) 2.3 265nm 1.4ml/min 15
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Table No.3: Details for Spectroscopic method developments

S.No Drug Method Description Reference
Detection Wavelength: 262.4nm in
o . distilled water Linearity range: 5-
Estimation of Cefaclor with Spectroscopy . T
1 stability studies method 50ug/ml Co-relation Co-efficient: 16
y 0.9989 % Recovery range: 92.5-95.5%
%RSD: <2%
Analysis of Cefaclor in Detect@n Wavelength: 265nm Linearity
2 novel chocolate-based UV detection range: (0.40mg/ml - 0.60mg/ml) Co- 17
camouflage cansules relation Co-efficient: 0.9976 %
ge cap Recovery range: 74.9% RSD: 0.86
Detection wavelength : 230-240nm
Area of under curve } . .
. Area under the Linearity range: 4-22 Regression Co-
3 spectrophotometric method hod fficient: o i 18
for estimination of cefaclor curve metho efficient: 0.9997 % Recovery range:
98.79% RSD: 0.794
Soectrophotometric Detection wavelength : 340nm Linearity
pectrop Spectrophotometric range: 252-270nm Co-relation Co- 19
4 determination of cefaclor A 0 )
harmaceutical preparation method efficient : 0.05001 % Recovery range:
P 98.08:+ 0.20
NH-o
Hi
H
~ =
75— ~N——S
O g
/-— P
O/ 1
O OH

(6R, 7R)-7-{[(2R)-2-amino-2-phenylacetyl] amino}-3-chloro-8-oxo-5-thia-1-azabicyclo [4.2.0] oct-2-ene- 2-
carboxylic acid
Figure No.1: Chemical structure and IUPAC name of Cefaclor

formulation of Cefaclor was (ex. Ceclor). To get a
good retention period with a chromatographic
technique, the flow rate should be in the range of
0.8-1.5ml/min. Methanol is a common solvent for

CONCLUSION

This study reports on chromatographic and
spectrophotometric methods that were developed
and verified for the evaluation of Cefaclor.

According to this review, various spectroscopic and
chromatography techniques for Cefaclor are
available for both the individual component and the
combination, and it has also been concluded that the
majority of the chromatographic methods have
higher resolution due to a mobile phase containing
phosphate buffer, methanol, and acetonitrile. It was
discovered that the most commonly utilised
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most spectroscopic techniques. As a result, all
methods discovered to be simple, accurate,
economical, precise, and reproducible. However, it
was obvious from this research that existing
approaches can be enhanced by employing the
Design of Expert (DOE) technique, which will
produce more accurate and exact results.
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