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Abstract
Analgesic drugs act in various ways on the perighand central nervous systems. They are distimh f
anesthetics, which temporarily affect, and in samséances completely eliminate.
Many different analytical methods had been dongetermine some of analgesic by all analyticahods,
such as spectrophotometer, electrochemical andratiographic methods .
Various analytical chromatographic conditions wesed in this search by using HPLC-RP
(UV-Vis), we have reached to the following segieom conditions:

1- Sorbent: C18 Pyramid,Bn

2- Moble phase : (ACN + 0.1 %TFA)

(50+ 50)v/v
3- g=1ml/ min.

4- T= 25°C
Amax = 254 nm
By the proposed method , we achieved a sharp synicrpeak during :

Analgesics tr( min)

Paracetamol 2.0

Acetylsalicylic acid 2.5

Methyl 4- hydroxybenzoate 2.8

Ketoprofen 5.2

Flurbiprofen 10.5

Ibuprofen 13.2

S =f (C) was applied in a various range depend awh eénalgesics, according to this concentration lizued
equation we proceeded determining the quantityachenutrition sample of the following : (Paracetdmo
Acetylsalicylic acid, Methyl 4- hydroxybenzoategtdprofen, Flurbiprofen, and Ibuprofen) and theean
relationship was achieved in all studied analgesiaad it were different depending on the type aitenal
studied, it was between (2-12)mg/L for( ParacetamadWethyl 4- hydroxybenzoate, Ketoprofen, and
Flurbiprofen), and (2-10)mg/L for Acetylsalicylicacid, and Ibuprofen , RSD=( 0.0289- 0.2139)% . The
proposed method was validated for specificity, dity, accuracy, precision, and was successfullyliap to
pharmaceutical products.

Keywords: Paracetamol, Acetylsalicylic acid, Methyl 4- hgrybenzoate, Ketoprofen, Flurbiprofen,
Ibuprofen, RP-HPLC, and Analgesic

1-Introduction
This present paper describes a sensitive and siRpielPLC method with UV/VIS detection for deterntina
a number of analgesics in one sample .

Analgesic drugs act in various ways on the perighand central nervous systems. They are distioch f
anesthetics, which temporarily affect, and in sanséances completely eliminate, sensation. Anatgesiclude
paracetamol (known in North America as acetaminopiresimply APAP), the nonsteroidal anti-inflamntgto
drugs (NSAIDs) such as the salicylates, and opioigisl such as morphine and oxycodone.

Analgesics are those drugs that mainly provide palief. The primary classes of analgesics are the
narcotics, includingadditional agents that are dbelty based on the morphine molecule but have mmhi
abuse potential; nonsteroidal anti-inflammatorygdrNSAIDs) including the salicylates; and acetayphen.
Other drugs, notably the tricyclicantidepressamid antiepileptic agents such as gabapentin, hage bsed to
relieve pain, particularly neurologicpain, but aret routinely classified as analgesics. Analgegioavide
symptomatic relief, but have no effect on thecaattbpugh clearly the NSAIDs, by virtue of theiradl@activity,
may be beneficial in both regards

1-1- Paracetamol §FiNO,
Odorless white crystalline solid. Bitter taste. (g#dturated aqueous solution) about 6
Paracetamol, also known as acetaminophen or ARA®Piedication used to treat painand fever[1] .
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Figure (1): structure of Paracetamol

Paracetamol consists of a benzene ring core, tutiestiby one hydroxyl group and the nitrogenatorarof
amide group in the para (1,4) pattern.[2] The angdeup is acetamide(ethanamide). It is an extehsive
conjugated system, as the lone pair on the hydroxyten, the benzene pi cloud, the nitrogen lorig & p
orbital on the carbonyl carbon, and the lone paithee carbonyl oxygen are all conjugated. The presef two
activating groups also make the benzene ring higkdytive toward electrophilic aromatic substitntids the
substituents are ortho, para-directing and parh wéspect to each other, all positions on the @rggmore or
less equally activated. The conjugation also gye@tluces the basicity of the oxygens and the getno while
making the hydroxyl acidic through delocalisatidncharge developed on the phenoxide anion. Pamractta
part of the class of drugs known as "aniline arstg; it is the only such drug still in use tod&y.It is not
considered an NSAID because it does not exhibiifiggnt anti-inflammatory activity (it is a weakQX
inhibitor).[4-5] This is despite the evidence tlpairacetamol and NSAIDs have some similar pharmgab
activity[6].

1-2- Acetylsalicylic acid GHgO,

also known as Aspirin. Odorless white crystals oyswlline powder with a slightly bitter taste. Asp
decomposes rapidly in solutions of ammonium acedatthe acetates, carbonates, citrates, or hydeexid the
alkali metals. It is stable in dry air, but gradydbydrolyses in contact with moisture to acetid asalicylic
acids. In solution with alkalis, the hydrolysis peeds rapidly and the clear solutions formed maysisd
entirely of acetate and salicylate[7]. Like flouills factories that make aspirin tablets must p#gntion to
how much of the powder gets into the air insidelthiéding, because the powder-air mixture can hj@astve.
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Figure (2): structure of Acetylsalicylic acid
The National Institute for Occupational Safety a&ehlth (NIOSH) has set a recommended exposure limit
in the United States of 5 mg/m3 (time-weighted age).[8]. In 1989, the Occupational Safety and theal
Administration (OSHA) set a legal permissible exgeslimit for aspirin of 5 mg/m3, but this was veed by
the AFL-CIO v. OSHAdecision in 1993[9].

1-3- Methyl 4- hydroxybenzoate g8505

also known as Methyl paraben; Methyl p-hydroxylmesie

Almost odourless, small colourless crystals or ®/itystalline powder Methylparaben serves as aophene

for a variety of insectsand is a component of queandibular pheromone. Some plants produce mettafiea,
example thale cress[10]. It is commonly used ingheparation of liquid dosage forms. There is corérsy
about whether methylparaben or propylparabens armfhl at concentrations typically used in bodyecar
cosmetics. Methylparaben and propylparabenare deresi generally recognized as safe (GRAS) by the

USFDA for food and cosmetic antibacterial
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Figure (3): structure of Methyl 4- hydroxybenzoate
preservation[11]. Methylparaben is readily metatmdi by common soil bacteria, making it completely
biodegradable. Methylparaben is readily absorbednfthe gastrointestinal tract or through the skinis
hydrolyzed to p-hydroxybenzoic acid and rapidlyrexed in urine without accumulating in the body.f&Jute
toxicity studies have shown that methylparaben iactically non-toxic by both oral and parenteral
administration in animals. In a population with mal skin, methylparaben is practically non-irritatiand non-
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sensitizing; however, allergic reactions to ingdsparabens have been reported.[12] Studies inditate
methylparaben applied on the skin may react wittBBUMading to increased skin aging and DNA damdg@e [
14].

1-4- Ketoprofen G¢H1405
It i is one of the propionic acid class of nonstgab anti-inflammatory drugs (NSAID) with analgesamd
antipyretic effects[15].

Figure (4): structure of Ketoprofen

1-5-Flurbiprofen GsH;3FO,

Flurbiprofen is a member of the phenylalkanoic atédivative family of nonsteroidal anti-inflammayodrugs
(NSAIDs). It is primarily indicated as a pre-opératanti-miotic (in an ophthalmic solution) as wa4 orally for
arthritis or dental pain. Side effects are analsgouhose of ibuprofen[16].
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Figure (5): structure of Flurbiprofen
Flurbiprofen is a nonsteroidal antiinflammatory gifdNSAID) used in treatment of mild-to-moderaterpai
and symptoms of chronic arthritis. Flurbiprofen baen linked to a low rate of serum enzyme elewnatituring
therapy and to rare instances of clinically appeaente liver injury[17].

1-6-Ibuprofen GsH140,
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Figure (6): structure of Ibuprofen
Ibuprofen is practically insoluble in water, butyeoluble in most organic solvents like ethanadtimanol,

acetone and dichloromethane[18]. The original sysith of ibuprofen by the Boots Group started witk t

compound 2-methylpropylbenzene. The synthesis siokteps. A modern, greener technique for thehegis

involves only three steps[19].

» there are many analytical methods have been rtegpofor determination: Paracetamol [20-23];

Acetylsalicylic acid [24-26]; Methyl4-hydroxybenzeg[27-29] ; Ketoprofen
[30-33]; Flurbiprofen[34-37]; and Ibuprofen[38-42j its samples.

e This present paper describes a sensitive and siReHPLC method with UV/VIS detection for
determination of (Paracetamol, Acetylsalicylic cadMethyl 4- hydroxybenzoate, Ketoprofen, Flurbiierg
and lbuprofen) all together in one sample, due he intensity of their production by pharmaceutical
laboratories for the urgent need for these drugmakjesics.

2-Result and discussion:

2-1 Analytical conditions :

In this search we fix on chromatographic methodsabse it's our goal, (HPLC-UV) method was appliadao
column C18 Pyramid, pm to analyses. RP-HPLC method was used for measuteofi the concentration of
(Paracetamol, Acetylsalicylic acid, Methyl 4- hggybenzoate, Ketoprofen, Flurbiprofen, and Ibupndfe
standards for each substances are prepared byatalguveighing 25 mg of analgesics powder andregldD to
20 ml of DI water to make stock solutions of 1.6/ml for each.
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Table (1) : The optimum chromatographic conditions we haveeaed were :
1- Sorbent : C18 Pyramid,n
2- Moble phase : (ACN + 0.1 %TFA)
(50+ 50)v/iv

3- g =1ml/ min .

4-  T= 25°C

5- Apax =254 nm
ACN : Acetonitrile , TFA : trimethylamine

By using above conditions , the peak of Paracetamoétylsalicylic acid, Methyl 4- hydroxybenzoate,

Ketoprofen, Flurbiprofen, and Ibuprofen , showigufes (7, 8, 9, 10,
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Figure (7): Chromatographic peak of Paracetamol , Sorbe®i8 Pyramid, ;um , Moble phase  (ACN +
0.1 %TFA) (50 +50) v/v, @ =1 ml/ mii,,, =254 nm.

30000 -~

S

25000 -

20000 -

15000

10000 ~

5000 -

0 : : te(min)

Figure (8): Chromatographic peoak of A%:etylsalflcylic a?:id Bt : C18 Pyramid, bm , Moble phase :
(ACN + 0.1 %TFA) (50 +50 ) v/v, @ =1 ml/ min,,, =254 nm.
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Figure (9): Chromatographic peak of Methyl 4- hydroxybenzo8mrbent : C18 Pyramid, Bn , Moble phase :
(ACN + 0.1 %TFA) (50 +50) v/v, @ =1 ml/ min,,, =254 nm .
11,and 12). From the figures, we found that thef each studied analgesics are separate, table (2)

Table (2) : the amount ofgfor the studied analgesics in separate comditas: C18 Pyramid;
Moble phase : (ACN + 0.1 %TFA) (50+50)v/iv; dml/ min; Ay.x =254 nm.

Analgesics tr( min)
Paracetamol 2.0
Acetylsalicylic acid 2.5

Methyl 4- hydroxybenzoate 2.8
Ketoprofen 5.2
Flurbiprofen 10.5
Ibuprofen 13.2

We can see From the figures. (7, 8, 9, 10, 11,&)d Trhat we can separate the common solution of
Paracetamol, Acetylsalicylic acid, Methyl 4- hydybenzoate, Ketoprofen, Flurbiprofen, and Ibuprofgn
using the optimum conditions , summarized in tgl)e that is the target of our search .

2-2 Study of slandered solutions, S= f(C):

Five common standers solution of Paracetamoliygaicylic acid, Methyl 4- hydroxybenzoate, Ketofen,
Flurbiprofen, and lbuprofen were prepared anedigd on

C18 Pyramid, 5um column and the analysis carried out by elutigih (ACN + 0.1 %TFA) , (50+50 ) v/ v ,
Amax= 254 nm , The liner relation between peak surtawbthe Analgesics

concentration , we achieved in the wide rangeshasv in figures (13,14, 15, 16, 17, and 18).

2-3-preparation of experimental Analgesics sagple
To be sure about the accuracy and precisionwfpmposed chromatographic method , the propasethod
was applied on experimental common solution Anatgesamples, for that 3 slandered solutions weepared,
their concentrations include in the linear rangolhwe obtained above, and each concentration ngpagsated
3 times, then we have done some statistic stubie (8).
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Figure (10): Chromatographic peak of Ketoprofen Sorbent : Chi&imid, 5um , Moble phase : (ACN + 0.1
%TFA) (50 +50)v/v, @ =1 ml/ min,,, =254 nm.
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Figure (11): Chromatographic peak of Flurbiprofen Sorbent : €%8amid, 5um, Moble phase : (ACN + 0.1
%TFA) (50 +50) v/iv, @ =1 ml/ mif,,.x =254 nm
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Figure (12): Chromatographic peak of Ibuprofen Sorbent : Cl&yd, 5um , Moble phase : (ACN + 0.1
%TFA) (50 +50) v/v, @ =1 ml/ min,, =254 nm
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Figure (13) : the linear range between surface peaks and Ranamleconcentration ,in separate
conditions as : Sorbent: C18 Pyramigyd, Moble phase : (ACN + 0.1 %TFA)
(50+50 ) v/v, g ¥l min ,Ay,.x = 254 nm

7000

S

6000

5000 y=624.8x-92.4

R?=0.9975

4000

3000

2000

1000

0 Clmg/L)
12

0 2 4 6 8 10

Figure (14) : the linear range between surface peaks and Aeditgylic acid concentration ,in
separate conditions as : Sorbent: C18 Pyramjid) 5Moble phase
:(ACN + 0.1 %TFA) (50 +%@/v, @ =1 ml/ minl,.x =254 nm
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Figure (15) : the linear range between surface peaks and Méthydroxybenzoate concentration in separate

conditions as : Sorbent: C18 Pyramigyd, Moble phase : (ACN + 0.1 %TFA) (50 +50) v/ w =1 ml/
min , Apax = 254 nm
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Figure (16) : the linear range between surface peaks and Kafgproncentration in separate conditions as :

Sorbent : C18 Pyramid, in , Moble phase : (ACN + 0.1 %TFA) (50 +50 ) v/ v =1 ml/ min A,,.x = 254
nm

0
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Figure (17) : the linear range between surface peaks and Phafien Concentration in separate conditions as :
Sorbent : C18 Pyramid, 5n , Moble phase : (ACN + 0.1 %TFA)
(50 +50)Vv/v, g =21miin,A,., =254 nm
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Figure (18) : the linear range between surface peaks and Ifipfooncentration in separate conditions as :
Sorbent : C18 Pyramid,jim , Moble phase : (ACN + 0.1 %TFA)
(50+50)v/iv, g =21min Ay, =254 nm
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Table(3) : determination experimental  analgesics (Paracdtamaetylsalicylic acid, Methyl 4-
hydroxybenzoate, Ketoprofen, Flurbiprofen, and Hodgn) samples using
HPLC-RP , Sorbent : C18 Pyichrium , Moble phase : (ACN + 0.1 %TFA)
(50+50)v/v, @ =21miin,A,., =254 nm, (n=3 ¢=0.95) .

Studied Taken . FoundEOEcentration
. concentration X + AX RSD% Recovery %
analgesics
mg /L mg/ L

3 3.01%0.028 0.7413 102.7
Paracetamol 7 6.79+ 0.016 1.3600 96.3
9 10.03+0.016 0.9560 100.7
Acetylsalicylic acid 3 2.81+0.028 0.9613 100.2
7 7.32+ 0.016 1.3600 98.89
9 9.02+0.016 0.9560 100.5
Methyl 4- 3 3.21+0.075 1.0413 99.7
hydroxybenzoate 7 7.29+ 0.018 1.3600 100.3
9 9.03+0.016 0.9560 100.6
< . 3 2.99+0.045 0.4413 99.7
etoprofen 7 7.02+ 0.013 0.2401 101.3
9 8.99+0.015 0.9860 100.2
Flurbiorof 3 3.00+0.045 0.4413 95.7
urbiproten 7 7.01% 0.013 0.2401 101.3
9 9.09+0.015 0.9860 100.2
bubrof 3 3.08+0.032 0.4413 99.8
uproten 7 6.99+ 0.012 0.2401 103.7
9 8.99+0.017 0.9860 101.2

2-4-Natural samples :
The proposed method was applied in natural samgllesn from the Pharmacies and Drug Stores

1- Fortablet : crashed 10 tablets and mixer antibmogeneous crushed has been achieved

For Syrup : mix the 4 contents bottles until a hgemeous crushed has been achieved
2- Added to the homogeneous crushed sample betsyrup solution deiosend water , steer On atitand

for 30 min until completed dissolved solution esled,
3- isolated by two steps: first with ash less papecond by special filter for HPLC .
4-  Diluted to 100 ml by water for HPLC [these s@n is : mother sample solution]
Each mother sample solution was diluted accortbranalgesics concentration by recording anallysicaal
(peak analgesics surface) at same time retentionfir each analgesicg)(tcalculation the analgesics
concentration in each sample was applied paraljestander solution at same time, result in taf)le(
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Table(4) : determination experimental analgesics (Parawdta Acetylsalicylic acid, Methyl 4-

hydroxybenzoate, Ketoprofen, Flurbiprofen, and Hodgn) samples using
HPLC- RP , Sorbent : C18 Pyrarbigdm , Moble phase : (ACN + 0.1 %TFA)
(50+50)v/v, @ =21miin,A,., =254 nm, (n=3 ¢=0.95) .

Found concentration RSD%
Analgesics Sample X+ AX
mg/100 gr
20.013+ 0.016 0.1413
Tablet 20.340+ 0.017 0.0289
Paracetamo 23.240+ 0.119 0.0613
15.913+ 0.114 0.0413
Syrup 16.813+ 0.1632 0.1159
18.918+ 0.7265 0.1559
Acetylsalicylic acid 30.513+ 0.1187 0.2139
Tablet 25.018+ 0.0194 0.1143
28.713+ 0.1563 0.1716
Methyl 4- hydroxybenzoate 21.017+ 0.0152 0.1359
Tablet 26.147+ 0.1043 0.1012
23.240+ 0.1196 0.1543
Ketoprofen 24.026+ 0.0058 0.1723
Tablet 26.537+ 0.1409 0.1275
23.944+ 0.1276 0.1016
Flurbiprofen 30.526+ 0.1784 0.1423
Tablet 26.997+ 0.1033 0.1389
23.944+ 0.0276 0.1423
Ibuprofen 28.428+ 0.1184 0.0983
Tablet 26.999+ 0.1070 0.1653
30.344+ 0.1293 0.1334
33.828+ 0.1277 0.0545
Syrup 28.994+ 0.1072 0.1893
30.947+ 0.1431 0.1479

From the table we concluded: a rapid and seestiigh performed liquid chromatography proposed
method was carried out, accordingly we can detexchamalgesics (Paracetamol, Acetylsalicylic acidthiyl 4-
hydroxybenzoate, Ketoprofen, Flurbiprofen, and Hodfign)

in the wide range of samples , the method has eategly and accuracy, we can observe from the lower
RSD; and a high precision which can observed frloenreécovery, Accuracy is the degree of agreemdntden
test results and true values. The precision ofrtiéghod is the degree of agreement among indivigisalresults
when an analysis is applied repeatedly to multgdenplings. Precision is measured by injecting &eseuf
standards and then calculating the relative stahdawiation of retention times and areas or pedihte
Precision may be measured at three levels: repgbtabintermediate precision, and reproducibility.
Repeatability off low rates, gradient formationdaimjection volumes can affect precision, as caspoase
stability of the detector, aging of the column, aedhperature stability of the column oven. The pmént
should be inspected on a regular basis using #tertethods recommended by the supplier to ensliaditidy,
high performance, and good analytical results.
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