SIMULTANEOUS DETERMINATION OF NAPHAZOLINE HYDROCHLORIDE AND PHENIRAMINE MALEATE ALONG WITH
THEIR RELATED COMPOUNDS BY HIGH PERFORMANCE LIQUID CHROMATOGRAPHY
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Analysis of Ophthalmic and Nasal Solutions
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In recent years, the United States Pharmacopeia (USP) System Suitabi"ty and Precision | < §
has undertaken a modernization effort to update outdated < Application of the method to the analysis of samples obtained from
analytical methodologies in its monographs. This initiative _ o _ _ _ F # commercially available ophthalmic and nasal solutions was then performed. The
aims to provide updated public standards and reinforce To verify the functionality of the chromatographic system, it was important to ; Mol e brepared foll . th lution re diluted in the diluent
regulatory agencies' efforts to safeguard public health. The perform System Suitability Testing (SST). SST is a standard procedure used to 0025 >amples We. € prepared as _O OWs: the soiltions W(? € diuted | . € qiue
focus is on the main sections of monographs, which verify the efficiency and repeatability of a chromatographic system to ensure its ; 2 (90:10 mobile phase A/mobile phase B) to the working concentrations of 500
include identification, assay, and organic impurities. A key suitability for a specific analysis. To demonstrate this, the system underwent 12 - < § ug/mL pheniramine maleate/40 pg/mL naphazoline HCl for formulas 1, 2, and 3
element of the modernization process is the elimination of replicate injections of the SST working standard (500/40 ug/mL of pheniramine - o z = eye allergy relief solutions and 40 pug/mL naphazoline HCI for formulas 4, 5, and
hazardous solvents and reagents in the analytical maleate/naphazoline HCI), and the results, presented in Table 2, showed that the j T < o 6 redness and cooling eye
procedure. Currently, the industry uses separate relative standard deviation (%RSD) for the peak areas of naphazoline and 0010 g9 §
chromatographic methods to analyze each API in pheniramine was less than 0.1 for 12 consecutive injections. The %RSD for the | : B 2 -
pharmaceutical formulations. While effective, this retention time for these two peaks was 0.02 for pheniramine and 0.14 for = L /\ i /AJ_/\\,—QL_; |
approach can generate large amounts of hazardous waste naphazoline. These findings indicate that the developed method and the system ] : J j A
from organic solvents. offer outstanding repeatability of retention times and peak - Pheniramine
To minimize hazardous waste, one solution is to use a e =g Formulation 1 (Phe/Naph)
Single Chromatogr‘aphic method to analyze mU|t|p|e active Table 2. Sy3tem SU|tab|I|ty results for 12 replicate injeCtions of Working Figure 2. Working Samp|e Sp|ked with related Compounds at 5% concentration levels 0.08- ]
materials and their related compounds. In this study, we standard solution. of the APIs. The final solution contained : 500 pg/mL pheniramine (25 pg/ mL of its 0.06- G
demonstrate  the  combination ~ of three  USP related compounds, Phe Imp A, Phe imp B) , and 40ug/mL naphazoline (2 pg/mL 2 e
chromatographic methods into a single LC method for m“m“ Naph Imp A and Naph Imp B). Single wavelength UV absorption at at 260 nm :
analyzing two APIs (naphazoline hydrochloride and - - 0.021
e . 502 139752 1 4.543 2152529 ] k
pheniramine maleate) and their related compounds [1-3]. 2 8.509 139833 2 4.557 2151601 0.00 / —
Names and chemical of these analytes are detailed in 3 8.504 139831 3 4.547 2153481 Table 3. USP resolution values for all the peaks of the compounds in the _
Table 1. formulas 4 8.505 139713 4 4.547 2151214 Resolution Mixture (Figure 3). b Formulation 2 (Phe/Naph)
5 8.505 140127 5 4.552 2153755 g
Table 1. Names and molecular formulas of 6 8.504 139939 6 4.541 2152935 .
the APIs and related compounds that were 7 8.505 139705 7 4.550 2154672 T Fimsseel ooy 0.06-
used in this studyv. 8 8.503 139993 8 4.543 2153289 Retention Time USP Resolution HH = ] O S O S
Y 9 8.505 140010 9 4.552 2155339 (HH) . C N CLU I N
11 8.504 139934 11 :
Pheniramine maleate Pheniramine maleate C30H24N20, 12 8.501 139780 12 :gii ;12:33:; PHE API 4.584 3.6 et & ’ - : . g : : : .
' - : « Asingle LC method, specific for analysis of active ingredients
APl & related 2_benzy|pyridine C..H..N Mean 8.504 139883 Mean 4.546 2153345 0.40- Formulation 3 (Phe/Naph) . .
compounds 4-benzylpyridine C12H"N Std. Dev.  0.002 133.868 Std.Dev. 0006 1267 523 2 r and their related compounds was developed to combine three
- 127741 % RSD 0.02 0.10 % RSD , _ PHE Imp A 5.832 4.8 5.5 5.7 08 : : :
Cennasoting Naphazoline HCI C..H..CIN, 0.14 0.06 . UShI?hmlon_ograghs forI naﬁ)r][_azolme HCI and pheniramine maleate
: i : 3 0.06- op dlmiC and nasal sSolutions.
hydrochloride APl & | 1-naphthylacetic acid C,,H,,0 . i = :
related compounds Related comp. A c 1; 1:\] 20 Llnearlty of APIs PHE Imp B S 2 e 2.5 < 004 ’k
- 14" 716" *2 ]
4 {l.l]E—_ 0 0 . . .
In this study, linearity was assessed by preparing five mixtures \ at concentrations ranging NAPH API 8.521 75 14.2 14.6 - J \ . . * Alliance 'S_HP_LC SySterT_‘ enabled rapid a':‘d re“?ble separation
from 80% to 120% of the target concentration of 500/40 pg/mL of pheniramine 5 NAPH I A 5 80 e e o 1 - | and quantification of multiple APls along with their related
: m . . . . A 4, ; . . 12, . .
MIETHODS maleate/naphazoline HCI. - | - | P “ ® e == compounds in a single HPLC method.
Sample Preparation Each solution was then injected in duplllcate_ into thg chromatographlc system, and the 6
response area was recorded. The resulting linear calibration curves were constructed by NAPH Imp B 11.022 10.0 42.5 48.8
Pheniramine maleate and its related compounds (2- plojtting peak area again§t conce_n.tration, and regression equations were _computed,
benzylpyridine, 4-benzylpyridine) were kindly provided by indicating a strong correlation coefficient (R2) greater than 0.997, as shown in Figure 1. . . 0.40-
the United States Pharmacopeia (USP) (Rockville, MD, Intra-day and inter-day Precisions
US’?‘]),['h INaQ[_hazoll_r&e II?\_’Icll tagd its reIaAt\ed Compolunds (16 Calibraion Plo Calibaton Plt Intra-day precision of the method was evaluated by performing 12 replicate injections of the system 0.08- Formulation 4 (Naph)
B?g)vide% a%ey ICthchU,SP.e a Setanggrlgplstoékwgg)?ut% ﬁcs) \?vae?'e 30640 R2=0.997 izzz:; R2=0.997 suitability mixture as previousl.y demorTstrated in the system suita-bi.lity .section. For inter-day pre.c?sion, t-he _ oos. Naphazoline
prepared in diluent (90:10 mobile phase A/mobile phase B) 2%05]  Pheniramine AP A - Naphazoline API P same samples were analyzed in two different days (12 replicate injections on day one and additional five e
and subsequently diluted to make a resolution mixture that A . - replicate injections on the second day). Results are displayed in Figure 3. —
contains pheniramine/naphazoline 500/40 ug/mL with 5 200416 E e . RE F E RE N CES
ug/mL related substances. All solutions were stored in PP ! — P |
containers in a freezer (-20 ©°C). Over the counter 7 000t 11] USP Monograph, Naphazoline Hydrochloride Nasal Solution,
ophthalmic solutions formulations containing 0.025% (v/v) . 3 ] 0.10- : . .
of pheniramine maleate and 0.3% v/v naphazoline HCI | £ "* < o - A B _ USP40-NF35, The United States Pharmacopeia Convention,
e purChased from a local drug store. 5.Ue+05': e : mmﬂé - ~ | PhenilJamine 0-1005 Phenirpmine o Formulation 5 (Naph) OfﬁClal December 201 7
) - - 20&00.0—; ) . e 0-100*E 0.0905 -
LC Method 0000} i~ 0.090- : = . . .
_ _ _ . [2] USP Monograph, Naphazoline Hydrochloride Ophthalmic
LC System: e TR T e R T s aaserassnnanpensag-nansweasonnaprranen AN nephazoline opneseine 002 Solution, USP40-NF 35, The United States Pharmacopeia
c i L N | | Convention, official December 2017.
Detection: TUV (Dual Wavelength, 260 and 280 nm) Preentiation g m Concentration ug mL" 2 - 2 0.00 ~S ——
o.osof; 0'0507; 0. 40 i . . . .
Column: 2 [, 4g(;:fnonmprr_|):§n‘zz?2ﬂ1gSH Cig Figure 1. Linearity for pheniramine and naphazoline APIs. The curves were -~ Aliull LU R G LD [3] USP Monograph, Naphazoline Hydrochloride and Pheniramine
’ ' constructed by injecting five levels of the working standard at concentrations ranging | Maleate Ophthalmic Solution, USP40-NF35, The United States
Column Temp.: 40 °C from 80% to 120% of the target concentration. _, 008 Pharmacopeia.
] ] =y
Sample Temp.: 5°C i
ample temp Related Compounds o.ooc% JL J L /—M——"—“W\———_——'" °-°°°f JL J L ’J - 0.02-
Injection Volume: 8 uL s o N
Clow Rate 20 L i To assess the developed method’s capability in separating the active ingredients from their 0 a0 s e 0800w e e 00 ppm 580 200 080
ownae: - m-min related compounds, it was interesting to run the method on a standard Resolution Mixture Minutes
. _ 0.05% (v/v) triethyl amine and 0.05% (v/v) that contains naphazoline hydrochloride/ pheniramine maleate and their related : : : L . . L _ _ _ _
Mobile Phase A: ohosphoric acid in water (non pH adiusted) ComeuEk. The chiEied msuls cemensisies (el the meind eiaahel sammmsies ol Figure 3. Representatlve separation of a System Suitability Test (SST) §0Iut|on. A. 12 repllcatg injections Figure 4. Representative separation of commercially
. ) ] . ) . — of the solution on the same day and B represents an overlay of 17 injections of the same solution over . . . : :
Mobile Phase B: 0.05% (v/v) phosphoric acid in Acetonitrile the compotinas linithe mixtire; with'aiminimum S & resolutioniof 2.4, asidepictedlin Bigure = days. The SST solution contained (500/40 pg/mL of pheniramine maleate/naphazoline HCI). available nas‘?‘l solutions that co_ntaln pheniramine (PHE) W .
» . . 2 and Table 3. Conditions are the same as in experimental section (UV at 280 nm). and naphazoline APIs (formulations 1, 2, and 3) as well O -I-e rs
Initial hold of 6 minutes at 5% organic and 95% . . .
Gradient Profile: aqueous followed by a linear gradient of organic as solutions that contain naphaZO“ne API Only
from 5-95% over 7 minutes. (formu|ations 4.5, and 6)
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