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Pharmaceutical preparation Content Company
Dolo-cold/ Tablets 500mg Para, 10mg PPH & 4mg CPM MICRO LABS (India)
STOP IT/ Tablets 500mg Para, 10mg PPH & 4mg CPM Hightech Healthcare (India)
HICOLD/ Tablets 500mg Para, 10mg PPH & 4mg CPM BRAWN (India)

V- COLD/ Syrup 125mg Para, 5mg PPH & 1mg CPM Vassil (India)
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Peak Retention time (tz) min. Area (mV.sec) Height (mV)
1 1.728 736683 119813
2 2.439 28289008 474717
3 7.130 780281 19787
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Variable Range for Drugs mix. Step size
Flow rate 0.5-1.4 0.3
pH 4.8-9.8 1.0
Organic phase 10-90 10
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Dmgs mix.  Exp No.  Flow rate Organic phase pH N*
. 1 0.8 43 5.9 7985
chf;w‘é{ 2 1.0 50 6.8 8045
iq;H 3 1.0 52 7.7 8109
4 1.2 80 0.0 8011

* Total efficiency for three drugs.
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Wavelength Dru Parameter

nm. . R N A**
CPM 1.020 1486 1.225

220 Para 1.042 3292 0.934
PPH 1.254 0664 1163
CPM 1.031 1491 1.195

224 Para 1011 3302 0.932
PPH 1.258 0684 1.233
CPM 1.091 1527 0.941

228 Para 1.134 3489 0.845
PPH 1.298 0734 1012
CPM 1.145 1515 0.961

232 Para 1118 3482 0.821
PPH 1.237 0723 1.053

*The overlap < 2% when Rsis > 1.25, While whenRo= 1.5 the overlap is<0.2%. R=(N)?3/dx(K's/1+K'g) (u-1/a) (19,
¥*As< 1:fronting. As=a'b.
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7030 (acetonitrl. buffer solution)

Mobile phase (v/v) Drug Parameter
Acetonitrile: buffer solution ts R. N
CPM 2599 1296 3072
10: 20 Para 4. 134 1377 6040
FFH 6812 1.479 1024
CPM 2123 0000 2701
20: 30 Para 3335 1.351 3272
FFPH 5077 1972 1352
CPM 2.457 1324 2588
aD: 70 Para 3.B37 1202 2827
FFPH 5301 1.423 0811
CPM 1.831 12461 2204
40: 60 Para 3.033 1.181 2802
FFH 3760 1273 2360
CPM 2201 1276 2025
S0: 50 Para 3327 1417 4703
PPH 5095 1329 3712
CPM 3310 1.115 2031
60: 40 Para 34353 1.106 4179
FFH 3401 1.114 241a
CPM 2.333 0000 1834
T0: 30 Para 3301 1.937 4179
FFPH 5958 1.251 3670
CPM 2208 0000 1318
80: 20 Para 3231 1.939 3597
FFPH 7163 1.577 3204
CPM 1.728 0.000 1491
90: 10 Para 2438 1.179 3462
FFPH 7125 1.154 Da64
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(@) 0.5 ml/min, (b) 0.8 ml/min, (c) 1.0 & il Hshll Jhja de s die Glalje gilay KU 3(9) JS&l)
. ml/min, (d) 1.2 ml/min and (e) 1.4 ml/min
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Parameter
Flow rate (mL.min1) Drug
tr R. N
CPM 3.488 1.944 2628
0.5 Para 5.262 1.375 4187
PPH 7.556 2.012 2032
CPM 2.212 0.000 2421
0.8 Para 3.342 1.393 4232
PPH 4.761 1.994 2318
CPM 1.791 1.289 2193
1.0 Para 2.698 1.396 4540
PPH 3.872 2.024 2619
CPM 1.496 0.000 1965
1.2 Para 2.258 1.386 3429
PPH 3.243 2.025 2371
CPM 1.270 0.000 1850
1.4 Para 1.920 0.000 3232
PPH 2.727 2.241 2098
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Peak area Peak height

Injected volume (ul.) Drug tr (mV.sec) (mv)
CPM 1.790 14404.13 7529.167
5 Para 2.693 19068.17 1078.333
PPH 3.874 15698.33 2452.667
CPM 1.779 234808.3 46058.33
10 Para 2.684 393136.3 T79956.67
PPH 3.873 263396.7 22005.33
CPM 1.784 469616.5 81175
15 Para 2.688 809409 173870
PPH 3.869 490190 42716
CPM 1.794 709233 121525
20 Para 2.695 1228227 261610
PPH 3.877 750570 65148
) &
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Adlided )l a s 3 die il A L) e adgalal @ gile s S labade 1(13) JSA
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Bl Aa ol Adla o a8, Be JS) ISRV e ) g 5 UESH g Jeadll B a8 a8 3 (0) Jgaad)

Temperature

oc Drug tr R N
CPM 1.799 0.000 2053
28 Para 2.777 1.498 4254
PPH 3.915 1.954 2074
CPM 1.771 0.000 2061
33 Para 2.709 1.453 3712
PPH 3.844 1.980 2212
CPM 1.781 1.461 2096
38 Para 2.695 1.417 3800
PPH 3.817 1.987 2154
CPM 1.776 1.520 2046
43 Para 2.670 1.244 3768
PPH 3.785 1.705 2142
CPM 1.764 1.267 2073
48 Para 2.641 1.1606 3800
PPH 3.748 1.542 2271

dpdaadall Al 8l 6
Al 5 AV L pail Jal sal) iy Lty 65 pladll imia oy Jal (30 Lglamdl JLaaY Lim 5 pael) Al i ) 3 5
BT ade 4 ) 5 @b il e Jgpand) laal 58 (9.8-4.8) O s ) 53 i) 5 dcaalall ANl A 5o ans &
Saia¥) ey dle Ay S5 kel il 7.8 cilS @ aiall ) ghall dyia gy Al Juadl Gl Laadl (10) Jsaadl o
a3 lasll g

Aocaadal) Aol Agla . a8, e €1 SlataT e ) g 86U ad r(10) Jsaad

pH Drug tr* N*

CPM {1.761 | 1.768 | 1.758 | 1.766 | 2043 | 2051 | 2048 | 2049
4.8 Para {2.6532.746!2.694 2598 | 3294 | 3302 | 3282 | 3288
PPH |3.652 | 3.667 |3.646 | 3.657 | 2075 | 2070 | 2079 | 2118
CPM :1.826: 1.833:1.829 ! 1.899 | 2083 : 2078 | 2089 ' 2082
6.8 Para {2.7062.727 2747 12709 | 3275 | 3280 | 3262 | 3279
PPH [3.389 ! 3.3923.3803.388 | 24606 | 24066 | 2472 | 2461
CPM [ 1.7811.782 | 1.781 | 1.780 | 2099 | 2098 | 2098 | 2097
7.8 Para |{2.695|2.695!2.6932.694 | 3800 | 3802 | 3802 | 3803
PPH [3.8173.818/3.8173.817 2160 2161 {2162 2161
CPM | 1.776 | 1.777 | 1.776 | L.779 | 2058 | 2056 | 2060 | 2059
8.8 Para {2.6702.674!2.6802.677 3782 | 3789 {3778 | 3783
PPH (3.785!3.791 3.788/3.781 | 2132 | 2138 | 2129 | 2134
CPM {1.7541.766 | 1.759 | 1.770 | 2088 | 2091 | 2087 | 2078
9.8 Para {2.5412.553 2.548 12,546 3785 | 3786 | 3785 | 3787
PPH (3.758 ! 3.755/3.753/3.761 { 2293 | 2298 | 2289 | 2277

* Average of four replicates.

dasaial) il prial) Al y0 A&y jkae
oaSland) 43y 5k
Ll e sila 5 S 4 Jleind 31k (o Al )l o8 AN 88 5y Juadl A jadl) g plall il uSlaandl 48 jla Calaniiad
Caalio V) gaal) i) 43 jlay Alcasioall Gl a zlill 4 jie s ¢la¥) e Jild)
b s smand) skl Ay lpal) de e dpadall A & (N=3) & e A clliadll Cag i slag 48, Hhall sda b K5 i
JS s g i o eSlaanad) 43y lay ciliadl) gyl daal Ja¥ 5 s e Jgemall @il (385 e g lall B cid s
3l e a8 el af sl @llyy ) sde JS8 (N+]) kel gl Sy als ¢(5-20 52) Al a8 <l il (g
(3) dsaadl (3o lsll) AdainV) Aad 85 yige () 5SSy e JS5 ) jadl)
ol eSliand) a5 A0 2y 5 (Ll Adiall aliaial) a e () A ¥ ol (11) saadl 8583 sm sall 4-] Ll Jias
i Ja¥ 5 3anall 5 Al il (5 A1 Ll (centroid) das siall S pall O 1 gu) dagil) (63 ALl (puSay Ty asill o3¢
daiill oda (oS5 clgia Alianusall daiilly el yall 3355 ¢5 Adadil) (8 A yial) a5 plal) s B 4 jad & ) el by Janll
als B e US o B A ) 58l edli ) o g8 1388 5 5 o8 ) Al i 5 Adail) 038 Calaa) 88 4 ALl Al ) Gl (ye Juadl
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L Ayl o Sy ectllizml) g Sl 1 g sl o Aeal ity Al gl Fpsi s Loy sl 2l e
Al a1 e gumal) 5 3 ] AfLan

Se (< (Jelal g8 g 1Sie50) pail (LuSlaanidl) Boastiall o il Al ya il 1(11) Joaad)

i

ELXP' Flow rate Organic pH N#

No. phase
1 0.8 43 5.9 7985
2 1.0 50 6.8 8045
3 1.0 52 7.7 8109
4 1.2 80 6.6 8011
5 1.0 50 6.0 8039
6 0.8 55 6.9 8043
7 1.0 40 7 8018
8 0.8 48 7.4 8089
9 1.0 65 7.4 7857
10 0.8 50 8 8099
11 1.0 58 7 8098
12 0.8 60 6.9 8022
13 1.3 45 5.5 7466
14 0.6 50 6.9 7889
15 0.8 40 7.8 8088

* Total efficiency for three drugs.

b alaall cliiaia 22
Paras CPM) ¢ g yad delalsé 558 (500-0.1) xS 5l (s (b Aadadll jlaal o3 ¢ Biall L jal) Cog plall G
(PPH5
Lo i L Al 0501 (i Bl ) 5 il Ainlinn sy (b (o A0 2501 ) AL e 5 e i el o5
9IS Uy (a5 S0 400 -0.1) 2523 Legl iulstll (CPM & PPH) e s JS o) 2355 (14) JSll b e
a0 sy ) I 15 sl dllas i (12) dsaad (ol s S0 350 -0.1) sl G (Para) i g
(LOQ) S 2215 (LOD)

A cbadll cag ylall Ja B dliadidl el el Cilisse =05 5 (12) Jgad)
HPLC

LOD LOOQ
(ng.mL™) (pg.mLTY)
Peak area 0.9994 ! 16380 ! 49251 | 0.283 ! 0.934

Pealk height | 0.9988 | 2475.5 | 21040 | 0.166 | 0.548
Peak area | 0.9994 | 62228 | 48811 | 0.301 ; 0.993
Peak height | 0.9995 | 9815.4 | 12688 | 0.122 | 0.403
Peak area @ 0.9993 | 17907 | 46341  0.241 : 0.795
Peak height | 0.9989 | 1333.3 | 7535.9 | 0.092 | 0.304

Linearity

Drug pemi

Response rt Slope Intercept

CPM ' 0.1-400

Para 0.1-350

PPH | 0.1-400
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Peak area

Peak area
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Jaaiia JSs (PPH s Paras CPM) liall s jlaall cilinia 1(14) JS&0

T T
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Concentration pg.mL!
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T
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T
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10"
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100

904

- CPM

¥=9815.4x + 12688

R:=0.9995

--- Para

*10”
600

T T T
150 200 250
Concentration pg.mL*

T
50 100

T

300

T
350 450

400 4

200+

y=1333.3x+ 75359

R =0.9989

---PPH

—T
50 100

T T
150 200

Concentration pg.mL*

T T
250 300

350

T
450 500

(38l gl g ABaY) -3

ledle Jpamnll i 1 ceiliall (el oadll) ol yaiY) Cun (ga) (3805l 5 (oanaill U] Sad Cum (p0) ABal) )y e
il ginnall (e s LA 3 Al e 3 5 S e JSI (13 Jsaall) 3% cOUlad O o) ja) o3 A el A5
(6 siasa e AajiSall Al Hall un (38 555 A8 ) i il b _plaal) inial el (53 (pania Liall 5 A siall s Lkl

s yaell 44y all 3a) gl g 430 1(13) Jgaad)

Sample Conc. calculated

Sample Conc. calculated

Drug Injected from peak area from peak height
(rgmL) Mean™ RSD RE Mean™ RSD RE
%0 % - %% %%
10 10.493 0.060 | 4.936 10.506 | 0.060 | 5.060
CPM 150 154.035 | 0.019 | 2.690 ' 154.368 ! 0.020: 2.912
350 351.707 | 0.003 | 0.487 | 349.374 | 0.007 | -0.1788
10 10.482 0.053 | 4.820 9.815 | 0.115 -1.846
Para 150 153.992 | 0.030 | 2.661 | 155.992 ' 0.022 3.995
350 350.911 | 0.001 ;| 0.260 | 352.578 | 0.007 | 0.736
10 10.277 0.001 | 2.776 9.944 | 0.059 | -0.556
PPH 150 151.295 | 0.003 | 0.863 | 151.295 : 0.003 | 0.863
350 354.216 | 0.003 1.204 | 351.549 | 0.009 | 0.442

*Average of three measurements.
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iy ) ks -4
A1 gl e AYT5 (Calle (el i) 5) Rpasall sline ool lie D5 i) oty dn jal) iyl Gl
5 ol &8 ylaly Uy 51 siall Gl ) (3 e85 00 b i) Y1 (i) il ety a8 5 (L sebisnd )
i) Jadl) Y alaa (33sk ce g (3l Saia)
o <l e DN Lgla G canliall gl dlaud g0 lae IS Jglas (e (e \alg 50800 3505 1505 10) SSI 58 40 juiasi o
(14) dsal) G lgle Jgeanll 5 A il Qi a5 o) 52l ApeS a5 Lo i) &5 A Bl Ca g ylall e HPLC Slea
e (el i S 50080 48yl o0 Uiy (o315 7100 (e Al Al V) o ill s 2nl) 8 gl N julhy G
A pal) Hilaall e JalN (5l 2 gn g a5 At asal) gl juantiven &2 9 s (8 il 5 J sabiand S

el e e e A dal) Gl sl e e AR, Tl (ke 1 (14) s

Conc. calculated from peak Conc. calculated from peak

Conc.

taken area heicht
Sample (ngmll) Weight Recovery RSD Weight™ Recovery RSD
Ofdrug |, lound % % found % %
(mg/dosage) (mg/dosage)
Dolo-cold’ ' 4008 | 1024 1.660 4.203 105.0 | 4.757
tablet
(500mg
Para, 250,6paa | 499.7 | 9004 | 0.115 ! 502.7 100.5 | 0.465
10mg PPH
& 4m - -
cpm;% SofPPH 1039 | 103.9 5554 10.21 102.1 | 1.495
STOP IT/
2 2 - ] 2
oblot 2ce | 4073 | 101.8 | 2.770 0 4.128 103.2 | 2.818
(500mg
Para, 250,¢paa | 5032 | 100.6 | 0.021 | 503.0 | 100.6 | 0.023
10mg PPH
& 4
Cpﬁ)g SofPPH 1024 | 102.4 | 1.054 | 10.02 100.2 | 1.161
HICOLD/
s ] e | 2 7 2
bles docem | 4.090 | 1022 1 2.641 1 4.028 100.7 | 2.888
(500mg
Para, 250.¢paa | 503.0 | 100.6 | 0.021 | 502.8 100.5 | 0.023
10mg PPH
&4
Cpﬁf Seeppn | 10.04 | 1004 | 1.075  9.821 | 9821 |1.184
V-COLD/ | lefcpu | 0.951 | 95.18  2.837 1.052 105.2 | 2.765
Syrup
125
Pgra?'s‘“ﬁg 1250pas | 1283 | 102.6 | 0.021 | 127.1 101.6 | 0.023
PPH &
Img CPM) | Sorppy 5.17 | 103.4 | 1.044 5.06 101.2 | 1.149

* Average of three measurements.
Slaliiiwy) -5
B flaal) i Sy 3 Mg s Aag g 438 Aa i) A5kl O Gathy @ (e adle Jpaall S PR e
peald i g5 Alle Ay g S 5 AYasa jeasiue A 4 w3393 54l (PPH s Paras CPM)
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Abstract

Using high-performance liquid chromatography method, three
decongestant drugs, chlorpheniramine maleate (CPM), paracetamol
(Para) and phenylephrine hydrochloride (PPH) were quantitatively
determined in pharmaceutical preparations. Using two methods. In both
methods, isocratic displacement and a mobile phase consisting of
(acetonitrile: a buffer solution consisting of 0.01 M dipotassium
phosphate and monopotassium phosphate), a temperature of 38 °C, a
wavelength of 228 nm, a volume of injected substance 20 pl, and a
separation column of NUCLEODUR®. C18 (250 x 4.6 mm id) ec were
used, In the first method (univariable method), it was found that the pH
function was 7.8, the flow rate was 1.0 ml/min and the mobile phase
ratio was 50:50 acetonitrile: Buffer solution), In the second method; the
multivariate method (simplex method), it was found that the best pH
function is 7.7 and Flow rate 1.0 ml/min and the mobile phase ratio
48:52 (acetonitrile: Buffer solution), and the results were close, as the
retrieval was (95.18 -105.00) with a detection limit and a quantitative
limit (0.092 -0.301 mcg/ml) and (6.440 -2.107 mcg/ml) respectively.




