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Abstract

Nasal congestion lead to tissue hypertrophy and blood vessel occlusion. Congestion might trigger a "runny
nose." Blockage or impaired sensory processing generate congestion. Mucosal inflammation exacerbate
congestion and allergy symptoms.(Seidel & Faubel, 1999) Inflammation, triggered by so many physiologically
active agents and cell types, could lead to congestion and difficulty in breathing (including histamine, TNF -,
interleukins, and cell adhesion molecules). Inflammation can damage nasal congestion, venous engorgement,
and tissue swelling/edema. Rhinosinusitis affects tens of millions of Americans annually and costs US
employers $6 billion in health care costs. Nasal congestion's social and economic burden is high. Adrenergic
(phenylephrine) and intranasal corticosteroids are prescribed (beclomethasone dipropionate).
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1. Introduction

Direct-acting adrenergic agonists are chemicals that
bind directly to adrenergic receptors and turn them
on. These compounds can be very specific for
certain types of adrenergic receptor subtypes or can
bind to many different types. An alpha-1
adrenergic agonist is used to treat low blood
pressure during anesthesia, septic shock, prolonged
local anesthesia, and hemorrhoids. The important
classes of adrenergic agonist are exemplified by
direct acting (1) selective [phenylephrine] (2)
nonselective  [oxymetazoline], mixed acting
[ephedrine], indirect acting (1) releasing agent
[amphetamine] (2) uptake inhibitors [cocaine] (3)
MAO inhibitors[selegiline] 4) COMT
inhibitors[entacapone] Adrenergic agonists only
work on the al adrenergic receptor. This causes
noradrenaline and adrenaline to be released, and it
also reduces swelling and mucus production.
Phenylephrine (PHE) is the most unique and well-
known al agonist. PHE therapy is linked to better
vasoconstriction, morbidity and detumescent.

It is a monohydrochloride of 3-hydroxy-
[(methylamino)methyl]benzene.(Cheng, 2004) The

HO

molecular weight of COHI3NO2<HCI is 203.66
g/mol..(Amer et al., 2008) White, odourless
microcrystalline powder. pH of 1percent .as a result
acrid water is 5. It's insoluble with water, methanol,
ethanol (96%) and DMSO or dimethyl formamide
(DMF). IP, BP, and USP applaud PHE. Pure PHE,
dosage forms, biological fluids, and pharmaceutical

mixes may be investigated utilizing
spectrophotometry,  chromatography,  electro
progressive development, and capillary

electrophoretic methods. Figure 2 portrays PHE
monitoring stages(Myers & lazzetta, 1982). Figure
3 portrays PHE methodological approaches
spanning 1977-2022.The objective of this project is
to supply, summarise, and explain the several
analytical approaches that may be used to quantify
PHE either in the their natural form or in mixture
with some other active constituents in formulations
and biological matrices . Broad categorization of
observations: The tools of volumetric analysis,
chromatography, electroanalysis, capillary
electrophoresis, bioanalysis, and chemistry come
first.(Rajaei et al., 2013)

ZT

HCI

Figure 1. Structure of phenylephrine
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Figure 2. Number of phenylephrine-tested matrices
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Figure.3 Techniques for trying to analyze phenylephrine in perspective of their incidence
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Figure 4 Phenylephrine annual publication

2. Optical Methods

Uv/Vis Spectrophotometric Methods

Spectrophotometry measures a material's reflecting
or transmitting qualities as a function of
wavelength. Spectrophotometric approaches for
drug testing can be utilized in quality control labs
without expensive equipment like GLC or HPLC.
These methods are simple, cheap, and time-

efficient. Jose R. C. Rocha noticed that PHE
blended with 0.01M NaHCO3 formed a significant
500 nm absorbance condensation product. Tests
absorb water. This study's t-test and F-test results
revealed no statistically significant difference at the
95% confidence level. PHE also investigated
commercial drugs. Simple procedure. 41 times,
PHE strategies are discussed.(Verma & Mishra,
2018)

Table 1 Spectrophotometry Single Entity

LAM | LIN correl
MET | MATRI BDA | EA | LO | LO | ation
HOD | CES SOLVENT MAX | RIT | D | Q | coeffi REF
(nm) Y cient
bulk/tabl . . 08-| 14 | 14 (Sasikala et
uv ets NBS,Indigo Carmine,hcl 520 56 | 593 | 593 0.999 al., 2016)
20-
100 | N/ | N/ (A. S. Joshi
uv Capsule N/A 288.8 ug/ A A N/A etal., 2015)
mL
(Kondamad
UV bulk/tabl | C7H7CINO2SNa and rhodamine-B 557 N/A N/ | N/ N/A gu &
ets dye A A Gandu,
2016)
Eur. Chem. Bull. 2023, 12 (S2), 1039 — 1086 1041
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. 80-
INJECTI 1% solution of Mesatonum,0.1M N/ | N/ (Kryvanych
UV 1 on HCL 23120 A | A | VA el 2014)
. 2.0-
(4-AAP),copper(ll) in the presence i
uv SYRUP | of sodium tetraborate buffer soln. of | 480 50.0- | N/ N/ N/A (Al-Sabha,
Mg/ | A A 2010)
pH 9.00
mL
(Savic,
10- %3 %3 Ivana;
NASAL 100 Nikolic,
uv DROPS 1 mol/dm-3 NaOH (pH 13.5) 291 uglc ug/ | ug/ | N/A Goran:
cm- | cm- ;
m-3 Bankovic,
3 3
n.d.)
pure , 0.5-
pharmac haematoxylin in alk. medium with 640 30 | N/ | N/ (Ahmed &
v eutical 10 min after heating at 65° 0 / A A N/A Amin,
formulati g 620 | & 2007)
ons
Zgés_l\r/ll Na2Co3 1% (m/v) in water. 4-AAP 5.8- 5.8 (Knochen &
0.4 % (m/v) in water. C6N6FeK3 160 | N/ | mg -
uv CAL . 500 N/A Giglio,
DOSAG 2% (m/v) in 1% Na2Co3,g9 Dowex mg A | L- 2004)
E 50W X8 ion-exchange resin L-1 1
Sequenti 3755 09.)0 N/ (Beyene &
uv al 4- AAP , C6H6FeK3 503 ' N/A | Van Staden,
L mgl | mg | A
injection R |1 2004)
color 0.95
imetr and | 0.2 | 0.7
jc | Pharmac 0.01M NaHCO3 500 | 9 |mg/ | mg | %99 | (Rochaet
euticals 8 al., 2002)
meth mg/ L L
od L,
15to
pharmac 100 NN (Abbas, M.
uv eutical C6H7NO and K104 640 Hg A A N/A | N.; Mostafa,
prepns ml - n.d.)
1
NBS,N-Bromosuccinamide ;  C;H;CINO;SNa ferricyanide; CesH;NO p-

chloramine-T ;4-AAP, 4-aminoantipyrine Na>COs3

aminophenol;K10spotassium periodate.

Sodium carbonate;CsHsFeKs,potassium
Table 2 Spectrophotometry Combined Entity
SO
AN MA DETECTION CORRELATIO | R
AL MggH TRI IIE\I\/I WAVELENGHT(n LR!:\ITE\'(A LOD LOQ E
YT CES T m) COEFFICIENT | F
E
deriv. (
spectro | bina | Me B
KE photom ry | OH 2—24 1.15 el
To | WY miXth o, ETo341, pHE | KETO 038 | KET |  99983kETO, | &
P with ,opht | 0.1 2485 and 2— KETO @) 0.99985PHE et
I—’|E the halm | M ' 32g/mL | ,052PHE | ,1.57 ' al
zero- ic Na PHE PHE y
crossin | soln | OH 2
g 0
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technig 1
ue 6
)
(
B
. . el
ratio bina | Me al
KE spectra ry OH 4 1.97 o
TO | dervati | mixt |, KETO 265 , 28KET 0.65 KET | .99070 KETO, | al
ve ,opht | 0.1 KETO, 0]
P PHE243.5 O,4— 0.99992PHE "
HE spectro | halm | M 39PHE 0.42PHE | 1.28P 5
photom ic Na HE 0
etry soln | OH 1
6
)
(
B
bina | Me Z:
KE mint on 4—28 0.50 &gi et
TO ! KETO260—284 KETO, i 0.99982 KETO, | al
uv ,opht | 0.1 KETO, (0]
P ,PHE235—260 4— 0.99992PHE "
HE halm M 30PHE 0.42 PHE 1.27 5
ic Na PHE 0
soln | OH
1
6
)
(
R
P
imm ar
. ediat 4-20 0.792 m
KE Ratio
e KETO 0.261 KET ar
TO | spectia 1 pen | M2 | KETO 200, PHE227 | 12-60 | KETO | o, | O9BKETO
,P | derivati (0] ,0.9987PHE
HE | ve UV se pg/ml 0.433 PHE | 1.30P al
table PHE HE "
t 2
0
1
5
)
(
K
ri
S
phar 2, h
mac 4- 25-30 095 n
.| dini ng mL-1 | 0.3 PHE, ] e
PH eutic PHE,
tro PHE and 1.95 ug g
E al 0.64 N/A
uv phe N/A 5-20 mL-1 0
PY dosa PYRI
H o nyl ug mL- | PYRIDOX DOX w
fgrm hyd 1PYRID INE NE d
razi OXINE a,
S
ne 2
0
1
5
)
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(
D
DY uat \al\:
:E grna is
N ry Me h
Gu | uy | Mixt | OH N/A N/A N/A N/A N/A et
A ure | ,H2 al
s CAP | O .
o SUL 2
c ES 0
1
5
)
(
S
u
ra
ti
y
a,
S
0
n
u;
B
h
at
i,
S
a
nj
bulk, a
phar y
EB SLECC 241.0 (ZCP of PHE Sr‘:
S, UV al Me | )for EBS and 232.0 4-24 N/A N/A 0.9994 EBS and h:
PH ; OH (ZCP of EBS) ug/mL 09991PHE | o
E osa forPHE
ge at
form el
s ,
A
S
K
a;
P
at
el
G
ri
S
h
m
a;
P
a
n
C
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h

ol

i,

n.

d.

)

(

B

N

2.54 .

EB com 084 | MIM P

S bine pg/Mlebs : at

and UV d Me EBS 231.61, PHE 5-40 0.94 EBS N/A el

dosa | OH 242.21 pg/mL ' ,2.85 et

PH ge Mg/mL pg/M al
E PHE

form | "

PHE 2

0

1

4

)

(

A

rc

hi

PH Phar 0.360 t

E mac 2- 0.1180 1 ot

and | Uy | eutic | Me PHE 271-281, 10pg/m PHE, PHE, 0.9985PHE, |

LE al OH LEV0225-235 Lto 10 0.1212 0.367 0.999LEVO
VO dosa pg/ml LEVO 2LE 2
ge VO

0

1

4

)

0.107 (

0 A

ug/m n

| a

PAR n

A, d

PA 20-140 2;/3:5 0.113 a

" o | PARA00 | o y

A PARA 3055 PARA, AﬁgBm L | 09992PARA, |m

MB TAB | Me N 10-70 ! AMB 0.9990AMB, ar
uv ABM321 , LEVO 0.0645

,LE LET | OH 244 PHE 280 ug/mL mL , 0.9990 LEVO, &

VO ' for Hg 0195 | 0.9995PHE |V
LEVO,

’ AMB, | ndo.oss7 | 4 e

PH LEVO, /' L ug/m er

E and PHE “gJ‘E ! L a

LEV S

(0] u

and n

0.168 d

7 ar

ug/m I,
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L 2
PHE 0
1
4
)
(
K
com . P
bine 24Q (zero crossing 4-24 057 ar
LE q point of PHE) was ug/mL 019 LCT, | LCT, m
VO table | H2 used for forlCT | o6a " | 104 ar
uv quantification of and 8- N/A et
P t 1 O LEvoand2832 ag | WMLP | (ug/ al
HE dosa - . HE mL)P
ge (zero crossing point ug/mL HE y
of LEVO) for PHE 2
form 0
1
3
)
(
w
a
bulk 212 0.348 0
and Hg/m 0115 | CPM
CH caps for CPM er
LO uv ule H2 CHLOR 261 and CHLOR 0 200’( 0 608 0.9991CPM, et
R,P @] PHE 272 and 5 - , ' 0.9994PHE al
HE dosa 30 po/mHPH | (ug/ .
ge E ml)P X
form ug/mL HE 2
for PHE 0
1
3
)
(
PAR ';
A p
PA bulk PARA 1.608 s
RA and 0.0462 L, e
, table Me PARA 258 410 24 C.HLOFé CHL PARA 0.997 , ot
CH uv t OH ,CHLOR262 , PHE mL 0.3512 OR CHLOR 0.996, al
LO dosa 239 g 'PHE " | 0.685 PHE 0.993
R,P ge 0.0793 8, 2
HE form ' PHE 0
0.506
3 1
3
)
bulk IBU12- IBU (
and | 0.1 72 3.895 M
JBP w com | N IBU 248 and PHE ug/mL Igéjlfg? 744, | IBU0.9972and | .
H,E bine | Na 237 and PHE 0 4;13122 PHE PHE 0.9981 P
d OH 1.5-22 ' 1.342 at
dosa ug/mL 793 el
Eur. Chem. Bull. 2023, 12 (S2), 1039 — 1086 1046




A Comprehensive Assessment of Analytical and Bioanalytical Techniques
for Quantifying the Alpha Adrenergic Agonist Phenylephrine

Section A-Research paper

ge et
form al
2
0
1
3
)
AMB 5 - é
A bulk 35 &
MB and pg/ml, M
table LEVO 4
' Me AMB 248 ,LEVO ,
LE uv t OH 230, PHE 217 -28 N/A N/A N/A 5
VO dosa pg/ml 0
P ge and PHE 1
HE form 2-28 3
pg/ml )
(
W
a
n
k
h
cE PHE 3
TP UV table | H2 PHE 273.5, 12 to60 PHE 1.58, 1.58 PHE 0.999,CET e
' ts 0 CET232.0 ug/mL CET0.64 | ,CET 0.999
HE et
1.94
al
2
0
1
2
)
(
W
a
n
k
h
cE PHE g
TP uv table | H2 PHE 232.0, CET 12to60 | PHE 2.76, | 8.36, | PHE 0.999,CET o
' t (0] 242.5 ug/mL CET2.95 CET 0.998
HE et
8.94
al
2
0
1
2
)
AC phar (
E, mac | 4 R
PH eutic N ACE 259, PHE 233 0-40 .
E, uv al Na ,CET 231 , JmlL N/A N/A N/A S
CE dosa CAFF273 Hg/m .
OH
T ge J
,C form 0
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AF S
F hi
et
al
2
0
1
6
)
(
S
0
5- 35 ni
EB ta?le pg/mL et
sp| uv |dosa| V| EBs252 PHE 216 | EBSand N/A N/A N/A al
HE ge A 5-35 o
form Hg/MI 2
PHE 0
1
1
)
(
G
ei
SS
&
G
pure ::1
F';H Sacl’r']?d ONl PARA 256.8 PHE 0_/35|_ :
: 8, pg/m S
E(")' w dg:a Na | 236.8,CHLOR222.4 | for all Al Al NiA h
R form OH drugs. ei
S m
er
2
0
2
1
)
(
S
a
m
PHA g"ﬁ a
PA RM | -0 di
RA ACE | ¢ -
P uTl | o M
HE | uv [CAL | " 210-310 N/A N/A N/A N/A a
C PRE | £ y
HL PAR | b
OR ATL | o 0
ON di
&
H
a
SS
Eur. Chem. Bull. 2023, 12 (S2), 1039 — 1086




A Comprehensive Assessment of Analytical and Bioanalytical Techniques
for Quantifying the Alpha Adrenergic Agonist Phenylephrine

Section A-Research paper

a
ni
N
ej
a
d
D
ar
Zi
2
0
1
0
)
(
S
ar
d
a
n
opht a
P; halm ch PHE 25- PHE ‘,\g‘/l
ooy | e | g | PHEZ840TRC 125, | PHE 1138 | 3449 | PHE0.9999, TPC |
dosa 241.2 TPC4- | ,TPC1.283 | -TPC 0.9996
TR ge | H? 20 3.889 s
p 0 : h
form
r
u,
2
0
1
0
)
(
S
ar
d
a
n
opht a
PEH halm ch PHE25- | .. | PHE ‘l\g‘/l
ol Uy | e | g | PHE2608-2682, | 125, o | 3856 | PHEO9%ss, |V
dosa TPC246.2- 2712 | TPCa- 272, | tpc | TPC 0.9999
TR H2 TPC 1.037 s
ge 20 3.142
P 0 h
form
X
u,
2
0
1
0
- )
H
PEH r?;ln: |C PHE25- | e | PHE é
ol oy || PHE 2708, TRC 125 L17s | 3557 | PHElo000, | >
e | 240.4 TPCa- | ot | TPC | TPCO9998 |
20 1.262
P ge O a
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form n

a

&

M

a

S

h

r

u,

2

0

1

0

)

(

K

a

z

e

m

ip

E(")' CHL 0

- CHLOR OR u

oH able | Ho CHLOR 273.8, 2-12, CHLOR | 1.0, | CHLOR 0.9994 | r

c uv ¢ | o | 269526222659 | PHE1- | 03,PHE | PHE | PHE099997 |&

o PHE 286.5,PP 220.0 | 8,PP5- | 0.2,PP 0.5 | 0.8, PP0.99993) | A

30 PP n

PH 1.5 S
5 .

ar

i,

2

0

0

5

)

(

G

oi

C

0

PH | SPECT PHEI21 PLS €

E, | ROPH 0.00— (PHE0.9994,DIP ﬁ

DY | OTOM 8.00,DIP H0.9987, NAPH |

Ha | ETER | nasa | .| PHE230-290, DIPH | H0.00- 09991, METH |

nd | WITH | 1| /¥ | 210-270 NAPH 8.00 /A N/A 0.9992) 2

NA | PLSor | solut | »0 | 200-310,METH | NAPHO NAP/CLS (PHE |

P | NAP/C | ions. 220-270 .00-8.00 09994, DIPH | -

and | LS METH 09987, NAPH | -

ME | progra 0.00— 0.9992, or

P ms. 1.00 METH09992 ) |

2

0

0

1

)

PH | SPECT | opht | . PLS(PHE 252— (

E, | ROPH | halm | '3" | 322,CHL 251-350 N/A N/A N/A N/A [

CH | OTOM | ic ANT240-310, MET ol
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P, ETER | solut 240-310, THI 240— la
ME | WITH | ions 310), HLA/GO ( d
P | PLSor PHE253-322,CHL 0
and | HLA 250-350, ANT 220- et
TH | progra 320, MET 240-350, al
| ms THI 240-350) y
2
0
0
0
)
(
M
u
S
PA A
RA
Na S
AS OH k
c, uv TAB CH 250 to 300 >0 N/A N/A N/A a
CA LET |~ 150%
FE, CL et
PH 3 al
E. 5
0
0
0
)
(
)
AC Id
E | spatiall S
.P | yoffset et
HE | Raman N/ 5% to al
) spectro API A 785 100% N/A N/A N/A §
and | scopy 2
CA | (SORS) 0
FF 1
2
)
(
K
Ephedri 0
0.1 e HCL ra
N 40- n
AN eye | oo 60,PHE y
P uv drop A 320 to 220 5.0- N/A N/A N/A al
’ S ; 7.5,Anta
HE C2 . .
H5 zoline. 1
OH HC1 9
5.0-7.0
8
5
)
Spectrofluorometric Method were isolated via spectrophotometric methods,
The extensive usage of spectrofluorometric in either or in  association  with  other
quality control settings may be attributed to its pharmaceuticals.(Elokely et al., 2011)
portability, reliability, and flexibility of use. PHE
Eur. Chem. Bull. 2023, 12 (S2), 1039 — 1086 1051
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LIN
EXCITATIO | EA COR
AN MA N AND RIT RELA
AL SOLVEN LOD (g LOQ (pug mL- | TION
YT TRI T EMMSION Y( mL-1) 1) COEF REF
CES WAVELENG | ug
E FICIE
HT(nm) mL-
NT
1)
phar
utica | 05 MmOl L- 0.25
PHT L N/A o 0.027 0.09 0.9999 | (Al Lawati
E formaldeh etal., 2011)
form 15.0
i yde soln
ulati
ons
large (Arancibia,
phar g J A,
excess of
mace Nepote, A.
PH | utica paracetam 0.80 J.;
ol, slightly 277 - 0.08 0.27 N/A X
E I acid a 200 Escandar,
table a- ' G. M,
. | SO Olivieri
(HCI) nd)
har 0.027 (D1, 0.089 (D1,
GU r$1ace GUA), 0.025 GUA), 0.083
- . | (D2,GUA), (D2, GUA),
ol e mgtszﬁrr‘fs’" 275 0'21 0.031 (D1, 0095 (D1, | N/A g}"a;g;g
E | table PHE) and PHE) and 0.097 B
ts 0.033 (D2, (D2, PHE)
PHE) pg/mL
OMX phar (excitation 0-
PH Tt?gae acid ag. Z]ta;éngr?gg%r 6.40 (Nepote &
E soln. (pH - and N/A N/A Olivieri,
I _ ),emission
P =2) A 0- 2001)
AR table maxima lie at 1.00
ts 310 and 302) '
A
PHE, phenylephrine;PARA paracetamol;GUA, naphazoline, MEP methylparaben, CHP
gaufesnin,PYH Pyridoxine hydrochloride, DYH chloramphenicol, THI  thimerosal, ASC  ascorbic
diphenhydramine HCI, BEN benzonatate, TRP acid, ANT Antazoline, EPH ephedrine, OXM
tropicamide,PHP phenylpropanolamine HCI,NAP Oxatomide
Chromatographic Methods
Table 4 Chromatography Single Entity
A | M
N | E DET FL Ll
Al T ECT © C NE | L)L RS
COLUMN MOBILE PHASE W AR | O | O REF
L |H 1ON( T D
RA IT | D|Q
Y | O nm) TE v
TE | D
aKinetex HILIC | AcN_ 25 mmol L1 1 (Jova
P | HI 100 mm x 4.5 - - 3 .
Ho L mm. 2.6 mm ammonium acetate inH20 215 m_L 0 N/ | N/ | N/'| N/ | novi¢
E | c art’icl.esize adjusted with CH3COOH min | ~ A|A|A| A |etal,
P to pH 4.0 (87:13, v=v) 1 2015)
column
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0.
. (Pyka
Prlqu|  Sticagel GAA + n-butanol + H20 NN B | &
H | ¢ | 60F25Silica gel (1:4:1, viviv) NAT AT Ao A A | cazes
E 60/kieselguhr F25 T A 0.
,n.d.)
50
M 05 | |5t | L[ 3] 01| Buiar
P lE uncoated fused | ¢ orate 20 mM with 30 psi N30 | 915 [5t0] elliet
H silica capillary, 214 / m | m
E K 52 cm total length mM SDS for A mg/ o | o 0.5 al.,
C 5s ml 0% | 2008)
ml | ml
HILIC Hydrophilic  Interaction  Liquid capillary ~ chromatography; ACNacetonitrile;
Chromatography;MEKC micellar electrokinetic GAAGlacial acetic acid
Table 5 Chromatography Combined Entity
F
L
@]
w
D
E |R
A M T |A ¢
N E E|T T
A (6{0) LINE
L T LU MOBILE | C | E (| ARIT LOD LOQ RSD REF
H PHASE | TI N
Y MN Y
o} 0 | (
T C
E D N(|m )
n | L
m) | /
m
i
n
)
p Ony
H X PHE PHE 99.70
E Mon >0~ +1.851
P, H olith hosphate 80.0 _PARA (Yehia
A lp | e Do | 22 N| PARA | PHE139 | PHE420 | o-' &
o L1 C8 | Joems | 5 | 2] 100- | PARA309 | PARAOST | 'S | Moham
R ' A| 800.0 GUA 3.14 GUA 9.53 . ed,
A | C | GUA
(100 GUA 2016b)
G 100.27 +
u * 10.0- 1.735
4.6 600.0 '
A.
mm
kro
. | Phosphate
ML buffer
(adjusted
P Cc18 topH 5.0 (Yunoo
H (250 P
H with dil. S,
E-lp | X486 “oppy. 0N Moham
an mm, ; / N/A N/A N/A N/A .
d L 5 ACN: sl A mad;
C HPp MeOH in Sankar,
E artic .
the ratio n.d.)
BS le of
Sc'gleg 30:45:25
%vol./vol.
mn
AS | M| fuse | BGE(pH | 21 | N | 2 | Aesculi Aesculin Aesculin 84+1.9% | (Pincov
E, | E]| d- 8.6; 0 |/]5 n 2.0 6.6Aesculeti | (AL),91+ | 4etal,
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AS | K | silic | adjusted A 0.01- | Aesculetinl. | n4.4 PHE | 2.1% (AT), | 2015)
L, |C a with 0.1 0.5 3 11.2 and 73 +
an capi | M NaOH) Aescul | PHE3.4(mg/ 3.6% (PE)
d llary | contained etin0.0 mL)
P (50 20 mM 1-0.5
H pm | boric acid, PHE
E id, 60 mM 0.0125
total | SDSand -0.625
leng | 5% (v/v) mg/ml
th of MeOH
64.5
cm,
effe
ctiv
e
leng
th
8.5
cm
(Wang,
Yan;
Chen,
C Wen-
H jing;
| CHI N-hexane %hogu,
RA ..
R and Ying;
LCE | .
A A L isopropan Hua_mg,
D L oD- oI.(contg. Min;
an S H dlfferent 0 He,
d | E | ang | ratiosof 1281 002 \a N/A N/A nA | e
P P CHI methanol, 0 8 5 yi;
E trifluoroac Yao,
H RA S .
R etic acid Qing-
E LCE <9
A L and giang;
T diethylami Zhang,
0J- .
| H ne) Qi-
(0] ming;
N Deng
&
Zhang,
n.d.)
P two PHE 0.34 PHE 1.14 PHE
H Wat | organic PARA 0.016 ,PARA 1.64,PARA
E, ers | buffers, an Salicylic 0.054 0.72
P Acq | ammoniu acid 0.41 ,Salicylic ,Salicylic
H uity | m formate Codeine acid 1.37, acid 1.13
M BE buffer phosphate Codeine ,codeine
D U H 0.025M 0.032 phosphate phosphate
Y H C18 | ofpH3 0 0.008— CAFF 0.095 | 0.11 ,CAFF 0.18, (Decon
H P colu and an 25 5 'O 8 Acetyl 0.32 Acetyl CAFF inck et
P L | mn ammoniu | 4 5 0 mg)ml salicylic salicylic 1.65 acetyl al.,
R c (2 m acetate acid 0.093 acid salicylic 2011)
M mm buffer CHLOR 0.31,CHLO | acid 0.87
C X 0.025M 0.020 R 0.068 CHLOR
A 100 of pH 4, Quinine Quinine 0.92
FF mm, | and two sulphate sulphate quinine
P 1.7 organic 0.017 0.055 sulfate
H pm) | modifiers Diphenhydr | Diphenhydr | 1.72diphen
P acetonitril amine.HCI amine.HCI | hydramine
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eand 0.22 0.73 hecl 1.57
methanol Promethazin | Promethazin | promethazi
e.HCI10.084 | e.HCI 0.28 ne 1.22
PHE
0.10-
10.33,
bromph
'S\;IA enirami

P, ne
A maleate
A Y A N CAFF e,

C18 L 1/ ] 0.04- N/A N/A N/A '
H | L triethamid | A Guotao

Elc colu e soln Al 4.10, Ey
an mn PARA n d)l
d 0.30- o
B 30.50
R and
M salicyla

mide0.
30-

30.44
Hg

P ex
H cit
=] e s
A rra aqueous | -

R RP1 10 mM 5

A 8 sodium an

6 | io colu | octane-1- d

5+ | n mn, sul_fonate em (Dousa
1 3 adjusted iss 0 3 0.2— &

! pum with ; . 20.0 0.06mg/I 0.2mg/l 1.63 .
wt. | p parti | phosphori 013 0 mg/L Gibala,
/w | ai - n 2010)
t), | r (_:Ie c acid to wa
Aé size, | pH 2'.27. vel
( 50 x | acetonitril en
54 3.0 e (800 + ot
1 mm 200, v/v). hs
wit. id of
Iw 31
t) 0
E' 100 | aqueous 5 :f{

E “46 ml\/_l ati

P, mm | potassium on
A id, 3 | dihydroge 27
R |H| MM n 5

parti | phosphate . (Dousa
Al cle adjusted an | 0 2 0.2 &
6 | L. . d | . 20.0 0.07 mg/l 0.23 mg/l 1.63 .
54| 1 | Size with lem|s 5 my/L Gibala,
1 |¢c Lun | phosphori iss 2010)
W{ a c acid to io
/w. HIL | pH2.5- 0
t) IC | ACN (250 wa
- colu + 750,
AS vel
c mn vIv) en
Eur. Chem. Bull. 2023, 12 (S2), 1039 — 1086 1055




A Comprehensive Assessment of Analytical and Bioanalytical Techniques
for Quantifying the Alpha Adrenergic Agonist Phenylephrine

Section A-Research paper

(5 gt
+ hs
1, of
wit. 31
Iw 0
t)
a
m
AC N-12 b
mM i
Lun .
5 a5 ammotnltu e
2| um | e 7] oex
% | H CN 60:40 t 5- DEX241x | DEX 8.04 (El-
P, P colu (v/v.) for 21 e 20PH 10-2 PHE x 10-2 DEX 0.86 Gindy
HlL mn Mix 1and | 4 m 5-20 243 x10-2 | PHE8.13 x PHE 0.87 et al
(250 : CX 2- | CX 5.49x 10-2 CX CX 1.95% N
E,|C 45:55 p 2010)
X 10pg/ | 10-2(ug/mL | 1.83 x 10-1
C (v/v) for e
X 461 \ix 2. pH el M
mm .
i.d.) 6.0 using a
CH3CO0O t
H u
r
e
g
ra
di
e
P | nt
i g PHE
G, Ui 0.005 M 30-180,
heptane GUA
u|d sulfonic 120-
Al e C8 1 Todid | 21 N1 1800 (Amer
an | h | colu ; / ' N/A N/A N/A etal.,
d |l rl mn sodium 0 A and 2008)
clo salt (pH CHLO
H | m 3.4) and R 10-
ACN 60
L |at
o | o pg/mL
R 19
ra
p
h
y
P |l 930 mL | 25
Hl|lqg | 75 MeOH 5
E,| c | cm with 70 ex
C | h|Nov| mLofa | cit N
H | r |apak | 0.5%aq. | ati (Cieri,
L | o | silic | soln.of1- | on / N/A N/A N/A N/A 2019)
A
O |m a pentanesul | an
R, | at | colu | fonicacid, | d
M | o | mn sodium 28
E |g salt. 5
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T | ( em
L iss
C io
) n
P
A
R
A
fuse %4
P d P’
R silic 5mM H (Lemus
E, M| @ phosphate E Galleao
SuU v capi /5 mM 20 9 0.3to SUL 0.09 SUL 0.29 & g
Fa K llary borate 0 5 60 mg PHE 0.09 PHE 0.32 N/A Perez
nd (57 | buffer, pH 11 PARA0.34 | PERA1.21
c i an Arroyo,
P cm/ 8.2;40 q 2003)
H 75 mM SDS S
E mm U
ID) L
19
5
n
m
a
fuse PHE
P d- 0.4 -
R o 56.8
E silic PRE
N’ M a 08— PHE 0.09 PE 0.32 (Galleg
A E | capi | MeOH;H2 | 60 2 5.6 5 PRE 0.22 PRE 0.73 <25% 0&
P K| llary | O(50:50) | 0 5 NAF NAF 0.03 NAF 0.13 ' Arroyo,
P, C | (57 09— (mgL-1) (mgL-1) 2003)
H cmb 39.9
75
E | (mg L
m 1)
ID
a
P fuse
R d-
E, silic | >™M
4 M phosphate (Lemus
a
N E | capi -5 mM N/ 5 Gallego
B, borate N/A N/A 1.0 mg L-1 N/A &
K | llary A 5
an | ~ (57 buffer (pH Arroyo,
d ems | = 8.2), 40 2003)
P mM SDS
H 75
E Im
ID
(CE:EI 0.05 mol
P inse 121 SDS- 9
H P 6% viv (Gil-
XD 5 .
E |R B-C pentanol | 19 + Agusti,
,C | P ’ or 0.15 0- ~| 5-50 Capella
H | L 120 mol 121 70 o | Mg ml2 N/A N/A N/A -Peiro,
L |C 16 SDS- 0 etal.,
(0] ' 2%v/v : 2001)
mm 2
R . pentanol
1d.C |t pH 7
18 P
Eur. Chem. Bull. 2023, 12 (S2), 1039 — 1086 1057




A Comprehensive Assessment of Analytical and Bioanalytical Techniques

Section A-Research paper

for Quantifying the Alpha Adrenergic Agonist Phenylephrine

(Kro
masi
I,
120
3
4.6
mm
id
lz 2 (Gil-
E R sodium 5 Agusti,
! C18 | dodecyl * Monfer
ﬁ i colu | sulphate 206 1 Orsnﬁ? N/A 0.02 N/A rer-
L |c| mn (SDS) and 0|8 Pons, et
o pentanol, al.,
R 2001)
C 250 70%
H X | (vol.ivol.)
L 4.6 solh of.
2 T | MeCNin
M '; nom | A | g N| 5500 (Metwa
E enex g. 270 2| /| mgmL N/A N/A N/A lly,
T L CN (vol.ivol)) | 2 A 1 2016)
arll C 5ana HOAc and
d Iytic 0.005 M
Na 1-
P al h
eptane
H colu
sulfonate
E mn
methanol-
glacial
a acetic acid
(55:44:1
stro
VIV)
H| "9 containing
P p cati enouah N/ N| 40ng- (Koziol
H on- 9 2 | /| 100MU 40ng N/A N/A etal.,
E L exch heptanesul | A A g 1979)
C fonic acid
ange .
sodium
colu
salt to
mn ;
yield a
0.005 M
solution

EBS ebastine; AD adrenaline; CAFF caffeine;
DEX Dextromethorphan  hydrobromide; CX
Carbinoxamine; CHLOR chlorpheniramine
maleate; MEKC micellar electrokinetic capillary
chromatography;reversed-phase liquid
chromatographic (RPLC), ASE aesculin, ASL
aesculetin,PHM pheniramine maleate,PRM
promethazine,PHP phosphate, SAM
salicylamide,BRM brompheniramine, MET
methscopolamine nitrate , PRE  prednisolone
acetate, SUF sulfacetamide,ZNB Zn-bacitracin

High Performance Liquid Chromatography

Eur. Chem. Bull. 2023, 12 (S2), 1039 — 1086

To segregate chemical mixtures empirically,
HPLC is the benchmark. LC has good sensitivity,
endurance, and precise. PHE is indicated both by
itself and in conjunction with other drugs
.(Kokilambigai et al., 2021) Katarina Marakova et
al. made available online multidrug capillary
electrophoresis and triple quadrupole mass
spectrometry. Separation and analysis were carried
out using Cosmosil C18 (4.6 mm 250 mm, 5 m).
Other analysis evaluates PHE for multiple
pharmaceuticals. Paracetamol linearity ranges are
0.15 to 0.25, 7.5 to 12.5 mg/ml, and 0.06 to 0.10
mg/ml for chlorpheniramine maleate.
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Table 6 HPLC Single Entity

WA FLO LIN Lo | Lo CORR
VEL w EAR D( | o ELATI R
COLUM MOBILE PHASE ENG RAT | C 1 1TY( Mg | Mg ON S REF

N E T | (ug COEFF
TH( mL | mL D
nm) (mL/ mL- | -1) ICIEN

min) 1) T
2
_ (pH S'OTQ'O) were_prepared 5 (Yehia

Kinetex using potassium +| 50- 110131 N/ &
C18 dlhydrog_en p_hospha_te, 220 2 1| 2000 | 5 9 0.9998 A | Essam,

column phosphoric acid, sodium o 2016)

115 hydroxide and KOH C

Cosmosil ?g

C18(46 | \eOH-H,0-CH:COOH N1 20t | 0.0 | 02 w | (Krishna
mm x 30701, volvoly) | 2T |1 | 1|00 | 8 | 8 | 9999 | o | moorthy,

250 mm, o e A ' 0‘ 2020)
5 um %

Kromasi (Sun,
IC18 3| PHE Kegang;
(250 MeOH-ACN-sodium 280 1 0 100- 01| N/ N/A N/ Shi,

mmx4.6 heptane soln. (1: 1: 8) ° 3 A A | Jianguo;

400 .
mm, 5 C Jiang,
pm) n.d.)

MeOH Methanol; CH3COOH acetic acid; ACN acetonitrile CYC cyclopentolate hydrochloride,PAP 4-
aminophenol,NIM Nimesulide

Table 7 HPLC Combined Entity

F
L
O
W
R
DE | A
ANA COLU TE | T C R
LYT MOBILEPHASE | CT | E LINEARITY | LOD LOQ | S REF
MN T
E 10 | ( D
N [m
L
/
m
i
n
)
P
Waters H
Spheris E
orb 1
ODS2 0.1% heptane-1- .
cyc C18 sulfonic acid sodium | 210 N PHE 4-400 0 | (Rezket
and . 1| / | pg/mL clo 20—
PHE anal. salt in MeOH-water | nm A 400 pg/mL 0 | al, 2017)
column | (80 + 20, vol./vol.) %
(5 um
particle C
size) L
)
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0
6
2
%
everse 254
o nm
phase ;(())rt a
column h m EBS
from EB bi 38 EBS
Merck S en | EBS 5.0-50.0, PSU 4.7,PS (Ibrahim
EBS, | Millipo and t PSU 40.0- 306 U394 | N &
PSU, | re; 50 PS 1 | te | 500.0 and PHE and and / Wahba
PHE | mmx U m 10.0- 100.0 PHE PHE | A 2017)‘
4.6 mm pe pg/mL 10.2
i.d and ra 75 pg/mL
silica- 214 tu hg/mL '
based rf]g? re
monoli
thic o
column
(Nikul M.
3
0.393 | 1101 Rahevar*,
Mitali H.
u%/ml u%/ml | Jasani
. ro or or e -
Inertsil Ankit B.
KET | ODS ° KETO, | KETO, | s Chaudhar
o C18 m | 1.2-3.6 ug/ml 0.154 | 0.467 | s y, Parth
CH,L (150 x Buffer(TBAHS) and te PHE, 5-15 pg/ml | pg/ml | t ' R
OR 16 MeOH in proportion | 215 | 1 | m pg/ml of for for h Na a.kNi
and m'm of 60:40 %v/v pe | KETOand2-6 | PHE PHE | a kall M
PHE 5Hm,) ra | pg/ml of CPM and and n Rahevarl*
column w 0.278 0.842 ) 2 Mitali H.
re pg/ml pg/ml | % Jasani
for for D
Ankit B.
CPM CPM Chaudhar
y, n.d.)
265
CH
LO
. R
Eclipse le
PQR XDB ggg 190-455 pg/ml S
pre | ©18 otassium PA 3 | (PAR), 37 S
column P pg/ml (PHE), PAP t | (Dung &
dihydrogen RA |1 |5 :
’ (250 ‘ 1.2-2.8 pg/ml | 0.0576 N/A | h Hai,
CHL phosphate buffer (pH | PH | 4 | o
4.6 mm (CPM) and pg/ml. a 2016)
OR, . 2.5) and CAN E C
PA i.d., and 0.25-20 pg/ml n
(P) size 5 4 (PAP) 2
0
wm) ami %
nop
hen
ol.
PHE | Hypers TEA and 1-octane 2 PHE PHE | le
, il BDS | sulfonic acid sodium 5 0.19,C | 0.62, S (S. A
CHL C8 salt) (pH adjustedto | 220 | 1 | * N/A HLOR | CHLO | s | Kumar et
OR | column 3.2 using 2° 032 | R 097 | t | al,2016)
and | (46X orthophosphoric C and and h
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DEX 250 acid) and CAN DEXO | DEX | a
HBr | mm;5 0.58 1.90ug | n
pum) pg/mL | /mL. | 2
%
Primesi r?w
I-C18 bi le
PHE | column 70% MeOH, 30% en s
,CE | (46X aqueous contained t PHE CET 1- s
T | 20 0.05% 1 905 [ 0| o | sugmi NIME | NIA | nia | L] (Maazet
and | mmi. | orthophosphoric acid 7 h | al., 2016)
: m | 20-100pg/ml
(NI d., as mobile phase a
M) | particle adjust pH at 3 pe n
size 5 ra 2
tu
mm)
re
reverse
phase
PAR | Kinete PHE 225 le
A, x C18 0.13 P AR Al s
PHE | packin PHE 25t010 | PARA 153 s
, g 10mM phosphate N PAR 250 to 0.51 c AFF ¢ (Dewani
CAF | column | buffer (pH3.3)and | 230 | 1 | / | 750CAF 15t0 | CAF 015LE | h & Patra,
F (4.6 MeOH A | 45 LEV 1.25 0.05 .VO a 2015)
AND | mmx2 t0 3.75 (ug/ml) | LEVO 015 n
LEV | 50 mm, 0.05(u ( ./ml 2
O | 5um g/ml) | M9
particle )
size;
Princet a
on m le
SPHE bi S
R C18 (0.1 M Ammonium en OP;'YES OP;?E S
PHE | column dihydrogen t PHE 10-60 CET’ CET’ t (Deo et
AND | (250 phosphate pH5.2+ | 225 | 1 | te CET 5-30 0248 | 0750 h al., 2015)
CET | mmx | 0.05): ACN (50:50% m (ng/ml) ’ /mi | ( ’ mi | @ N
4.6 mm viv pe (kg K9 n
id,5p ra ) ) 2
particle tu %
size) re
C-18 range of 32-48 | AMB | AMB
AM | (250m MeOH : ACN pg/ml (R2 = 11.58u | 35.092
B m x (50%:50%) and 0.998 )AMB, g/ml, | pg/ml,
CH’L 4.6mm phospha_te_ buffer 5 0.| N | 6.4-12.8 ug/ml | CPM CPM | N | (Bagada
or |i d with pH containing 0.75% | 261 | 9 | / (R2=0.997) 0.66 2.02 / etal.,
and ﬁarticle TEA set by 5| A| CHLORand pg/ml, | pg/ml, | A 2014)
PHE | size of HCOOH40%:60%v/ 11.2-224 PHE PHE
5 um) V) pg/ml (R2 = 7.04 21.36
0.990)PHE. pg/ml | pg/ml
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Agilent PHE PHE le
XDB 0.1% Were | 51180 | S
C-18 N 0.0389 S
PHE | column orthophosphoric acid 3| 5-25pg/mL 5 |1BU 3 i (Vemula
and | (4.6x and ACN 0.01/95/5, 210 0 of PHE and Were pg/Ml, h &
IBU | 150mm 2.5/95/5, 6/10/90, ° 100 - 500 of 0.3381 IBU a Sharma,
5 8/10/90, C IBU pg/mL '87 1.0248 n 2014)
2 M1 8.1/95/5 and 13/95/5 09
particle pg/mL L 2
size) a HEML | o
a
PAR | IS PHE 5-15
A, (4.6 10 mM phosphate N | pg/ml, PARA = | (Dewani,
PHE 15'0‘ buffer (pH 3.3)and | 230 /| 250-750 pg/ml | N/A N/A | 2 | Shelke, et
, mm. 5 CAN A | and CET 2.5~ % | al., 2014)
CET mrT'1) 7.5 pg/ ml.
column
le
EBA (EB/AI S
pg/ml 1S
EBS h%?a?si Phosphate buffer N | 5-15 pg/ml and )(“95/% ): t (K.
AND ic18 (pH:3.5):MeOH(60:4 | 272 / for EBA and I:"H'E 15.1 h | Parmar et
PHE 0) A PHE PHE | a | al., 2014)
column (ug/ml
):1.83 | (hg/ml | n
):5.56 | 2
%
E
B
S
Therm r?1 0
o BDS . PHE i
Hypers bi were PHE 9
ilC18 en | S-ISpgml (22|46 | g4y |8
PHE column MeOH: Phosphate t =0.9994) uf,; Jml ug./ml 6 | (Yadav &
and (250 buffer (30:70v/v), pH | 215 te | (PHE) and 5- EBS EBS’ , Jain,
EBS 4.00.05 m | 15 pg/mL (2= | P| 2014)
mm X 0.9947) (EBS) were 341 H
4.6 Fr’: Lalng | pg/ml | o
mm, 5 /ml,
um) tu 0
re .
7
3
0
0.0008-0.0012
mg/mL (r2=
0.999) PHE,
PAR 0.04-0.06
GL’J 228 mg/mL (r2=
A mm X 0.01M sodium 0.999) PARAI,
AM 4.6 perchlorate 2| 0.008-0.012 N (Kolhal et
' mm, 5 ’ 228 50 | mg/mL (r2= N/A N/A /
B, monohydrate, pH al., 2014)
PHE pum 30.B CAN C | 1.000) GUA, A
C18 o 0.0024-0.0036
, and -
CHL column mg/mL (r2=
OR 1.000) AMB,
and 0.00016-
0.00024
mg/mL (r2=
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1.000)
CHLOR
aC-18
PHE mf]';‘)’( PARA 250 to
PAR column ACN,MeOH and 10 750 lg/ml,
Mm phosphate buffer PHE 7.5 to .
A1 (50169562 (i) (pH of N 225 N | (Dewani,
CAF | mm- b i 280 | 1| / ' N/A N/A / | Barik, et
Fan | 45mm L_Jffer 2.5_1 0.02, A lg/ml,CAFF 10 A | al, 2014)
d i d adjusted W|_th or_tho to 45 Ig/ml and '
CHL pa}ti.éle phosphoric acid CHLOR 1.0to
OR size 5 8 lg/mi
Im
inertsil
C-18
column
250
ACE Ierrlgt]h ) O.(r)]5 pehrce_nt y . 3 50 t6 150 N (Bh?gztake
’ ' | orthophosphoric aci o Ao to
Z:'(;E 4.iﬁnr2;n and MeOH ina 225 5 % percent N/A N/A A Lokhande
DEX | diamet proportion of 45:55 , 2014)
erand
S Hm
particle
size
buffer 10mM
KH2P04 and 3.7mM
PAR of an ion pair 321to le
A reagent, octane-1- 488ug/ml,GU S
GU Symme s_ulphonic acid A was 10 to S
A iry C8 Sc}dlﬁm sa;)t_.IThf] pH N PlHSé)ug/rT;I, |E|
' of the mobile phase was 5 to .
PHE | (150 X A was adjustedto 4.0 | 220 | 1 | / 75ug/ml, 0.5ug/ | 1.5ug/ a (Nalini et
, 4.6mm, . ml ml al., 2014)
CHL | 3.5p) Wlth_orthp A | CHLOR was 2 n
OR | column phosphorlc acid and to 30ug/m! and 1
AND the mot_)lle phase B bromhexine .
BRH consisted of a was 8 to 0
mixture MeOH and 120ug/ml. %
ACN in the ratio of
3:2
le
L;;EZ:ZS PNL | PNL z
0.756p | 2.495u
PHE RP18 ACNand buffer, pH N 4-44 pg/mL. of g/mL g/mL t (Gurrala
250mm - - . PNL and 12.5- h
and X 3intheratioof25: | 254 | 1 | / 75 ng/mlL of and and a etal.,
LID 4.6mm 75, viv A LID LID LID n 2014)
| ' 0.692p | 2.0998
S5pm 2
column g/mL | pg/mL .
0
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Therm
0 PHE
Hypers PHE
oue | i1C18 ittt | 2| 098
and | column 0.05M Dibasic NN oHE ;‘1 i a2 | me | N[ (Sunitha
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particle orthophosphoric KO Anil;
, C8 - mL-1 Khatakb,
acid.
column n.d.)
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.0mm,
3.50m) /mL /mL 2
5u %
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AM Cc18 [pH 3.0, adjusted 0 O% m 1/m| o N na
B column with Ortho 230 o 1.804gm ml N/A N/A / Malakar*
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AND (4.6 (55:45, viv) A CF30-180 1.14 345 | A | al, 2012)
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Eur. Chem. Bull. 2023, 12 (S2), 1039 — 1086 1065




A Comprehensive Assessment of Analytical and Bioanalytical Techniques
for Quantifying the Alpha Adrenergic Agonist Phenylephrine

Section A-Research paper

OR, C18 buffer pH 3.5 (15:85, 9 | / | 50, DEX 10-50 s | Shaalan,
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and . OR 1.5x10 al., 2002)
Madrid prepared from to 3.89 mg/ml.
CHL - 280 C —4
OR , KH2PO4 by adding AC IF ma/ml
Spain) | KOH to reach the pH E SACHETES CI%LO
column 6.0. ACE 0.195 to R
(250x4 0.583 mg/ml
.6 mm
CHL
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TET C18 (70:30 Al A A| Tu Yu
and | column Hsing;
CHB Allen,
Loyd V.,
n.d.)
octadec
y'sé'a” 350 ml of MeOH,
column 625 ml of water, and
PHE 25 ml of
s used . .
, pentanesulfonic acid (Schieffer
pAP | WET€ | sodium salt in glacial N N &
packed S 270 | 2 | / N/A N/A N/A .
and 8 in the acetic acid"? The A A Hughes,
GU methanol 1983)
lab )
A concentration had to
(25 cm be adi
X 4- e adjusted to
between 25 and 40%
mm
i.d.)
CRB carbinoxamine maleate,LIN lincomycin methods for determining PHE concentrations in

hydrochloride, TET tetracaine hydrochloride,CHB
chlorobutanol

Planar Chromatography
Chromatography - TLC)

A breakthrough is high-performance thin-layer
chromatography (TLC). TLC resolution improves
increasing automation, and so does quantitative
data integrity. HPTLC can analyse several samples
with minimal to no solvent. Analyzing, exposing,
and disposing of hazardous organic effluents is less
affordable, leading in less pollution to the
environment. (Sherma, 2010)We provide HPTLC

(Thin Layer

pure form as well as in medicines. Classical
chromatography is enhanced by high performance
thin-layer chromatography (TLC). TLC resolution
increases with automation, as does quantitative
information quality. Due to its high throughput and
low solvent demands, HPTLC was appropriate for
swiftly analysing a large amount of samples. Less
money is spent on analysing, exposing, and
disposing of hazardous organic effluents, which is
good for the environment. The following are
HPTLC techniques for detecting PHE in isolation
and in medicaments.

Table 8 HPTLC Alone And Combined Entity

CH CO
AM
BE RR
R DE EL
An | mat SA TE LOD | LOQ | ATI
alyt | rice MOBILE | 7 | CTI | o LINEARITY | (UG | (G | ON | hor | oep
o s PHASE RA ON( (nG BAND-1) | BAN | BAN | CO
NM D-1) | D-1) | EFF
TI
) ICI
ON EN
(Ml T
N)
bulk
drug
a_nd CHCL3- KET KET El
Ke | M MeOH- © KET | KET | O Yazb
TO com NH3(7:3:0.1 1,622. KETO 0.20- 0] 0] 0.99 i ot
PH’ bine viv) and 30 | 273 25, | 0.60,PHE 0.60- | 0.03, | 0.10, | 91, | N/A al.
E d (7’ 52501 PHE 1.95 PHEO | PHE | PHE 201’6
dosa ' .v/.v). - 2,723. 15 0.50 | 0.99 )
ge 41 93
form
S
KE | bulk CHCL3- 30 261 KET KETO 0.12- KET | KET | KET | less | (Yaz
TO, | drug | MeOH-NH3 | at O 0.50, PHE ) ) ) than | biet
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PH | and | (7.75:2.25:0. | roo 2.06x | 0.075-0.27,and | 0.04, | 0.12, | 0.99 2% al.,
E, in 1, vol./vol.) m 10-8 CPM 0.09-0.27 PHE PHE 94 2016
CH | com tem PHE 0.01, | 0.03,| ,PH )
LO | bine pera 1.14x CPM | CPM E
R d ture 10-7 0.01 | 0.03 | 0.99
dosa (25 CPM 87,
ge +2 8.52x CP
form °C) 10-7 MO.
9992
PHE
PHE
Com 295.5
bine 0.30P r? 9'33 ng
d | c4H100: ; 1026-6156 ng | "IPET | per (Bho
KE : HE band,
TO Dos C2H50H: and per band for KET band, less | leet
PH' e NH3 30 | 288 0.67 PHE and 300- o KET | N/A | than | al.,
E For (6:3.5:0.6, K'ET 1800 ng per 136.4 O 2% | 2015
mul | vol./vol./v) band for KETO ‘| 73.74 )
. O 6 ng
atio per ng
n per
band band
AV AMB 1000-
PH 10000 ng band-
E, |table| C7H8: 1, PHE 200- (Kar
. 2000 ng band-1, dile
CH | t | CH3OH: CPM 100-1000 et
LO | dosa | GAA(1.4:8.3 | N/A | 277 N/A ng band-1 N/A N/A | N/A | N/A al
FI’QA fgrem vol /?/g| Iv) PARA 100- 2015
RA R 1000 ng band-1 )
GU’ ,GUA 500-3000
A ng band-1
bulk
PH _
E, aﬁfr c%ggé- PARA , NIM (Vid
N : (CET,CAFF hate
M, | Mmac | CH3OH: 200-1400 n et
' | eutic HCOOH 20 212 N/A g N/A N.A N/A | N/A
CE al (16:2:4:0.8 band-1, PHE al.,
T,C P 100-1400 ng 2015
dosa | vol./vol./vol.
AF band-1. )
ge Ivol.)
F
form
(Jan
X, o || e
able f | 0.8-3.6 ug/spot 0.99 | BRO ychit
BR i MeOH: PHE for 92 MO 2
H strong brompheniramin and 15
,PH doza NH3(100: NIA | 265 23(12 e maleate and N/A N/A BP and I;rl::til(
E g 1.5, vol./vol. 2.0-9.0 pg/spot M PHE
form BRO napo
PHE 0.99 1.1
MO 97 rn,
0.43 2014
)
CE | Fixe C7H8: PHE PHE PHE | PHE belo (Wa
T, d C4H802: 0.31 0.306 | 0.928 | 0.99 nkhe
PH | Dos | MeoH: NH3 | VA | 254 | 304 2-12 19 ng/ba | ng/ba | 937, Vg/z de et
E | e (5:2:3:0.4 0.05 nd nd |cTz| 7 | al,
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Com | vol./vol./vol. and CTzZz | CTZ | 0.99 2013
bina Ivol.). CTzZ 0.598 | 1.815 | 992. )
tion 049+ ng/ba | ng/ba
Tabl 0.05 nd nd
ets
PA CH2CL2 - 274 PAR
RA mixt | C4H802 - CAF A
C6’ ures | C2H50H - F.PE 2.7, (El
Hs in | HCOOH(3.5 , CAF Skade
com +2+4+ 264 F et
gg mer 0.5) (1) and N/A CoH N/A N/A N/A | N/A | N/A 345, | al,
FE cial CH2CL2 - 806, ASC | 1990
PH’ table | C4H802- 254 2.02, )
£ ts C2H50H(5 PAR PHE
+5+1) A 2.72
KETO, ketorolac ;PHE , phenyephirine;CHLOR , Electroanalytical Methods
;NIM ,nimesulide ;CET, Practitioners  apply titration,  spectrometry,

cetrizine;GUA,gaufasine;CHCL3
,chloroform;MeOH ,methanol;NH3
ammonia;CsH100,n butanol;C,HsOH, ethanol;GAA
glacial acetic acid;C;Hg toluene;C4HsO2,HCOOH
formic acid,BRH brompheniramine maleate

chromatography, and immunoassays. Transmitting
heavy, specialized analytical undertaking this
project bedside measurements difficult and
moment.(Sanchez et al., 2012) Electroanalysis is
efficient, sensitive, and expense. Electroanalysis

may evaluate PHE alone or in mixture.

Table 9 Electroanalytical Alone And Combined entity

AN
L
AL | METH INDICATOR
YT oD ELECTRODE SOLVENT LINEARITY LOD O| REF
E Q
Conduc
tometri N ;:Iaest
P o N/A bismuth (111) tetraiodide 0825 m]gL()g' ( e g |1
’ HY HY A| 2015
Method )
. (Kal
"~ a mé‘;tr'g’;?]”ed PCT 351 x 10- | PCT 2.79 amb
nanotube- Cobalt (IDnitrate hexahydrate, 7-5.61 x 10-5 | x 10-8 M, ate
C'E voltam latinum iron (I11) nitrate nonahydrate, M, CTZ19x | CTZ 586 | N| &
T metr naFr)]o articles ethylene (99.99%), 10-7-1.93 x 10- | x10-8 M | / | Sriva
and y nanoch))m osite chloroplatinic acid hydrate 4 M PHE 2.9 , PHE A| stava
ocomp ,phosphate buffer (pH = 5.5) x 10-7-5.69 x | 2.83 x 10- ,
PH modified carbon
10-5 M 8M 2016
E paste electrode )
PA
RA carbon paste PA 1.0 x 10-7- PA 15 x _
electrode (3 mm 1.0 x 10- 3 M, 10-8 PHE (Ami
P'H voltam diameter CPE), PHE 8.0 x 10- 95 x 10-7 N| riet
E metr a KClI- saturated N/A 6-8.0 x 10-5M ;and DX /| al,
y calomel and DEX 8.0 x Al 2014
and 2.9 x 10-6
DE reference 10-6-8.0 x 10-4 M )
X electrode (SCE) M, '
Ferric chloride (FeC13-6H20), o
pulse Nafinn. ferrous chloride(FeCl2-4H20), N .
PH voltam INP. Naflon ammonia solution (25 wt. %), 5 UM-130 uM 0.76 uM | / badi
E modified CPE . - ; &
metry sodiumhydroxide, hydrochloric A Niaz
acid (37 wt.% i
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2014
)
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voltam )
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Capillary Electrophoretic Methods

HPLC results was utilized to construct a capillary electrophoresis (CEs) technique. CE is preferable than HPLC
for distinguishing biomolecules. Electrophoresis and electrochromatography are often used together. (Voeten et
al., 2018)Capillary electrophoresis of PHE and other drugs (DEX, PARA, and CHLOR) has been presented by
Palabiyik, who still presented multivariate optimization and validation of the method (chlorpheniramine
maleate). Describe the supplementary CE methodologies was using to verify PHE.

Table 10 Capillary electrophoresis alone and combined entity
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In contrast to PARA, CHLOR, and DEX, PHE is
also employed to improve nasal congestion.
Biological phenomena must be directly measured.
Dr. Juan C. Dominguez-Romero has done research

in time-of-flight mass spectrometry. PHE may be
assessed both alone and in blends via bioanalytical
methodologies.(Tijare et al., 2016)

Table 11 Bioanalytical Alone And Combined Entity
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HILIC hydrophilic interaction liquid biological fluids. Numerical and graphical
chromatography ; LC-TOFMS liquid algorithms correct the original absorption spectra.

chromatography -time of flight mass spectroscopy;
ACN :acetonitrile ;HCOOH: formic acid ;MeOH
:methanol ;PES phenylephrine 3-O-sulfate

Chemometrics
Stacking spectra precludes identification of the
active medicinal component in formulations and

Al-Shaalan et al. employed chemo metric-assisted
spectrophotometric and HPLC-UV to quantify PHE
and CHLOR (chlorpheniramine maleate). Chemo
metrics employed partial least squares (PLS).
Applying chemo metrics is
straightforward.(Biancolillo & Marini, 2018)

Table 12 Chemo metric Alone and Combination Entity
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CHLOR chlorpheniramine maleate;PLS Partial
Least Squares; CLS Classical Least Square; PCR
principal component regression; ILS Inverse Least
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aminophenol

3. Discussion

PHE has been utilized in drug manufacturing,
UV/VIS spectroscopy, and HPLC since 1938.
PHE's insolubility makes bioanalytical or capillary
electrophoretic studies tricky. Sample solution
consisted MeOH and ACN.TOF-MS drug analysis
for pharmaceutical formulations must adopt HPLC
with UV detection. Modern chemo metrics can
estimate a drug's effectiveness.Recent advances in
PHE determination have been hindered by the need

Abbreviations

e PHE — Phenylephrine
e ACN — Acetonitrile

Eur. Chem. Bull. 2023, 12 (S2), 1039 — 1086

use of organic solvent in sample preparation.
4. Conclusion

This research is aimed at spectrophotometric and

spectrofluorometric chromatographic
characterization of PHE in both standalone and in
combination with other drugs, following its
evolution and development through time. Liquid
chromatography is frequently used for both solitary
and combined PHE analysis. Though there are
established protocols for determining and
managing PHE levels, most procedures still do not
adhere to environmentally benign principles.
Therefore, efforts will be made to create biological
matrices and dosage forms that limit negative
impacts on the environment. As a result, less
potentially harmful organic effluents are needed.

e  SAL- salbutamol
e KETO- ketotifen
e EtOH - Ethanol
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e HCI - Hydrochloric acid

e HPLC —high performance liquid
chromatography
e HPCE - High performance capillary

electrophoresis
e HPTLC - High performance thin Layer
Chromatography
e  KH3PO;4 - Patassium dihydrogen phosphate
LC-MS - Liquid chromatography/mass
spectrometry
MeOH - Methanol
PARA - Paracetamol
UV/Vis - Ultra Violet/Visible
TLC — Thin Layer Chromatography
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